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>lovie WISIN NVAS 

5- -•-='as 
RM - The Receiver whkh 

Expands the Applkaliens 
of Ripple Control 

INILd,f• 
1:217*19/1.1 1 

* ¢- 1 61 1 M) 1- 
The first ripple control receiver which 
can bedirectlyand freelyprogrammed -r--1-1/Il isnow 

available - Zellweger's unique RM. 

Programming is now at your fingertips 
simply by using a keyboard and all data is 
securely stored in the RM. 

There is almost no limit .. to the number 

of times the RM can be programmed and re- 1,1 1 
programmed. t 
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FARAD (Pty) Ltd. 
RO. Box 31220.Braamfontein 
Transvaal 2017 

Telephone (011) 646-4446 
Telex 4-24405 

¤ zellweger 



COST EFFECTIVE 
UTILITY SERVICES 
ARE NOW 
ON THE CARDS 

t./i 

¥ C/all'll 

go 
I== ANGCON TECHNOLOGIES (PrO LTD 

Wea OffiCS PO Bo# Noec;I' 2115 Te, oi,•478*05 ¥2«0,1 67•4424 
Facto. /0 80:,1490.,se•.. 7350 Aean. .,0226,721. .• 0226,7 2.42 m . /. 

1,1-t =ra- 



WHY SWITCH TO 
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SOLID ALUMINIUM 
CONDUCTOR CABLE? 

PRICE 
Solid clurn//m conducbr cable £ 8*ceplionalh· ccs# effeck'e and 
st¤blilly of #,e dorne5tic /luminium price enables occur/le long-tern 
cosling and plcnning 
QUAL11Y 
W'llh Its modem Confom cont,nuous atuslcn plant, Alu5tang supplies 
higr quallty two, #wee and fouhcore solid C,Illminil.rn conduct< from 
25 mrn' to 300 // lo local cable manufaCUerl Jointing and le,mi 
nallon Is hossle-free wilh Ihe correct tee'liques freely ./.lable to all 
end users 

DELIVERY 
Mainlenonce-free 501,1 allrrinum conductor s a South Aincon 
prduct made for Soulh Ahicon c,istorr,er5 to highit intemalknal ston 
dord, Alitalne will aheays enwre,el,oble delfaries to coble r™y1uful 
lueo 

Use alurr•nium lt¥, naet firne you Fecjf, mdlated cable. 

ALUSTANG 
Akimin•u.n'•de,•k],1 
cISQuh AMgo Al.-/*11.,dm:31,•.8u, 
POB(=423Ii¤11[k I600 f°NE,rftn: laholll™142• 

4••.la,b*k,¥....Illd 
.........I'"...2,80, 
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•Ratingsavailablefrom'5A to Hoinemann introduces the J SO 250AmoneframegizE 
hydraulic magnetic circuit bttaker. 

Orienally .. 

And now rl 
•'niptestbuitonstandardonfront Reveloped W meet the escutcheon 

Specific needs of the . .lining industry. IHandlelockingdevicewithfacility adapted for commercial and to accept thme padlocks. industrial applications. Il'he only 1(]cally designed and The JSOis able to withstand developedmoulded casecircuit 
e]Ltreme ambient . . 

temperature d ON breaker. 
fluctuations and has a widechoice of 
trippin• 1 fharacteristics and plug-in 
accessories. 

It is ideally suited foruse in a ¢C 
- 

demandingenvironment. L 
O C. Lher outstanding features include: 
•Meetslocalandinternational 

snecificaliong 
0 Varietv of terminal arrangements 

availabl' H- •Interchangeable with'·F" Frame 
circuit breakers. When Your reputationt on the line. 

0 Available as switch disconne<cir. le#......I#.td. 
•Quick make ·quick breatioperation I' ll]10/ #St; 1• .lolian,1,•bi,rg 200(J 

with three handlepositions (on, .ps#kli 1 )riv• I]la,•ul fanr•in. •un... 
trip, om 'lhl•011)974·7033 11=74,·.•22 

FaK:·IDill •!)2 2•4 1.A r.lpt.witch Johan... 
.* 7• 

Tl•N•W¥[-Pr -m-MI.•I,™c¤„,+, •' 
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Don't burn your fingers... 

Specify only tried and tested 

Brand name equipment 

Substitutions could 

be costly 

Talk to the Prolessionals 

E be sure, be safe! 

IRC• Ii... ...mES LTD gih 

orn,Q 

• HENSEL • TIME SWITCHES 
SERIE -ALPHA" LAWSON-FUSES 

ASTA 20' CERTIFIED 

30 KILOWATT HOUR OVERHEAD LINE 
METERS .JeW27 en EARTHING BOW 

ON LOAD ISOLATOAS ///IM/II 
FAOM.A-18D0A IFA; •LECT.,0 1 

talk SWITCHFUSE UNITS to ... 

protective switchgear first! 

[F protective b,Wtchgear 
WADEVILLE *CH: 11•DOFFICE 

..ENDELLAOAD 'WADy.JIAF•407 io PARK STIEE. CORNEA OF REITY STREE ).... JOHAINESSURG 20. 
PO E*•*•4718 WADE•LLE 1422 PO .OX.907 JEPPES1ON 2043 

TEL,011,827·5705FAX{Dll)827,309 TE.0.81/2500/F• /11)€18·4MG 



Looking for 
an 

electrical contractor? 

A /hIE HANIA 65:PA 

OV 

+ 

Choose an 
ECA(SA) member. 

His work is guaranteed! * 
* The Electrical Contractors' Association (South Africa)'s 
"Guarantee of work" scheme protects employers,who are not 
covered by standard conditions of contract, against shoddy 
or defeclve workmanshin to a vakie of R10 000,00. 

ECNSA) 

fer 

P.O. Box Tehphone,· 33367 (011)614-1112/3 
Telex. 4-84073 SA 0 Jeppestown 2043 
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[ CABLE SPLICING & TERMINATING KITS 

Scotchcast /1 

SPLICING KITS 

• Inline and T' ioint kits 

• PILC and XLPE/PVC cables 

i.i 1?1'W o XLPE to PILC transition kits 

• Resin or tape kits available 

£41. • 1 1 kV - 33 HV 

o Epoxy, Polyurethane arla 4-// Flame Retardant resns 

7 

Scotch 
CABLE TERMINATIONS \4 
• 'ndoor ard obtdoor versions 

• PILCand XLPE/PVC cables 

• 1 1 kV - 33 kV 

• Features PST (Cold-shrink) 
technology 

• Excellent electr cal propertieE 

• No tools or heat source required 

FOR CABLE SPLICING 

3M AND TERMINATING, THINK... 
181 BARBARA ROAD ELANDSFONTFIN TELEPHONE (011) 922·gill FAX (011} 974 5072 

EQC1 
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THE ASSOCIATION OF MUNICIPAL 

ELECTRICITY UNDERTAKINGS (SOUTHERN AFRICA) 
200 VOLKSKAS BUILDI NG. 76 MARK,£1 5 1 RFET. TOHANNESBURG 2001. TEL. (011, 838-Fll FAX (011) 838·7713 

DIE VERENIGING VAN MUNISIPALE 
ELEKTRISITEITSONDERNEMINGS (SUIDELIKE AFRIKA) 

VOLKSKASGEBOL 200, MARKb ]HAA 1 76, JOHAMESBURG 2001. TEL. 1011) 838-7711 FAKS (011} 838-7713 

5 lst CONVENTION 5 k KONVENSIE 
OFFICIAL PROCEED]NGS AMPTEL1KE VERRIGTINGE 
MONDAY 2 TO WEDNESDAY 4 MAANDAG 2 TOT WOENSDAG 4 
OCTOBER 1989 OKTORER 1989 

CAPE SUN HOTEL, CAPE TOWN CAPE SUN HOTEL, KAAPSTAD 

V 

NECRETAR¥ - SLKRETARIS 

ADVERT,<ING ENQUIRIEs - ADVERTFNAF NAVRAE PRINTED - GEDRUK DE,m 

&an der Wall Craft Prlks fur/.ir D. Pria .r. Lle 

0 (01!• 838.77]J 

The AME' is • body to bring loge,hermunicipal coundllur·., elee Die •MF,0 iM die orglini,ie wal miinisipnle rands!...ro[egniese 
Irical engineers and al] persons interested In le advancemer,1 and [1!e ingenieurs er, alle permine ]1]el helang in die hev[irdering en onrwillke 
dev¢]opm¢nt of •der(/ings and t© promoe wider c.nt..• and f. ling van onderneminEs bymeknar [e bling en om wyer kennigmakine 
exchngc ,•1 vicu·5 en ilie wi•[LI•/ liensw»eN . .vnrder 

Opinionsapre•d m paper$ 01 discussions . noI neeessa•|v re•r•en' Meningh L,ilge•preek in refer,ile,if be%prekin• veneenwoordignienood- 
ille offic•• view; of the AMFU. wendl: die am/elike men•ngs van die VME' lie 

CONTENT·. / 1·•HOLD 

OffiNA] Opening / Ample[ike 'Cholce o r kW or k Va Dernand Tariff· A•, Under i,11 Ii.ed Op- Opening 
. ... ... 

Welcome. introducnonq ard gle*ing5 / Verwelk,iming, -,ir por,uni• for Significan[Savingg in Mun.pal Eleetria•Con' 
612111•8 er B ·· 11 (M• R M Con•ahle) 115 oods]:appe 

I ·· ·· 

Welcome [o CApe Tow• by Hi5 Worshir •he Maynr A[der[T•[1 "Acc-on. for9LiperTension(Jables"(MrMA] Lau) 125 
OR Oliler/V. clkerni........iir..h,ire{lie The AN&•led Ecienfir. Ind Technical qi'cielie4 i,f 9 I 
Burgemeester R8/d5heer OR 01 ve. 11 I H Jum/) /2 

Indi,ElionofPresidcniM,F.LLI Daniel/InhilliligingvunPrei C.R. I.W. JOSI'l, 134 
. /inT F T L Daniel 14 

e,enhilion 10 Past President / Oorhandiging aun mi.malille 
e•,dent 14 REPORT. 2 VER;1 'F 
*In g P.gident'"al'diclory addle5s i liuredende Pie!' -m<%-03131* Se-arial / .re[•rice[ <Bcnnic van de, /1 se./6'i... 13 Wak/. 

.Inancial / fur i. 1991 Coi.v.,itiua / Plek v:m .lie 1.1 KL]Jivci]•le Fir.inyieeL I A Loubse' . 143 .. . ... 

lect,on i,f Preilleni Flecl / V•1:]e.inE van Aangewe.5 + 11 23 Pub[mity / P•]I]Mle,t IMP P ..... 144 Clarke) ., 

[Infe r•ner,t of honarriry memhership / Toekenning v.in Rec[Immen{1;11,•in• commiltec for new ¢[ce[rical commoditics/ 
01, 24 AaIibe,el'[Irnitee vir miwe elek[riegc verb,U,14Warc (M P P 

Clarke'. 
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PAPERS, REFERATE I D Di/50/ ... I. 
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ment" (Me,irs I Dowllai and M Windle) 64 1985 / Ople•dinR=d: Wet op Plaaslike Owerheldsopleldi,L5 nr 
"Developmcn[Q in Power "glem ProlecTion und Lhe Fli,lution 41 van ]98!: 
ofinkgr,ted.ublations"(M¢*sn P I Rolenand M Wheal// 79 Nati,mal co ordinannA training commitiee ./ basionalc 
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Apoini:. 7 Ver'Inings 

OFFICIAL OPENING / AMPTELIKE OPENING 

Rev. Paul Welsh opened Ihe proceedinNs will] s„]pture read IFI.COME TO HONORARY MEMDERS AND PAS·1 
ing und prayer PRESIDENTS VERWI.AIMING VAN }RE.1 EN»: e, 

Ds VOORMAL[GE PRES]DEvTE 
Paul Wel,11 het die iern... .eupen met skrilleM,g el We m proud / have in our m dst gebed a number of Ha.orary Mem 

ber: and Pasi Pre,idents and ask :hem to nsea, I rall 0,1111„gr 
WELCOME. 1, D INTH{}DUCTION R¥ PRESIDENT. nal™h. so that we mav sce who they pr¢. 
MR A H I. FORTMANN 
Mnr Mebbrs/Mnic: 

die Burgemersier, randsheel Gor,[un 01!ver eli die Bur William Bees[,v - Honorar, Member gewee!.terswou //v. Skrn, dr Ncethling, 1[oof Uitvocrende Wed Beample Barnar 1 - Pan Presid¢nt and ] = die Nasionale Energleraad. crelede, Ionorary Memb,r eregaile, Pie[ Bates - Pubt dame, Presick. 
en, here Di, is vir my •n groot eer en besandere voorreg John Da-on - Honorary Member Om u a]/al hardik nelkom te heet by hlerdle 5 15/ Konvensic 

van die Denols Fraser - Past President and Ver¢niging van Mumsipale Elektrisileitsonciern¢nlim Honorafy Member 
Hennic van quid-Afi,ka. Hugo - Honorary Member 
Jan Loubser - Past President 

In beionder wl ons dr '41eethling wellum heet, watonsinet 6, Pat Middeleote - Honorary Member 
teenwoordighcid vereer m wai die openingsred¢ sal lewer. asuok John Morrison - Honorary Member 
dr Du ple,"s, Direk'cur-Gencraa] valn die Suid·/1. flikaanbe Burn D¢nms raiser - Itonorary Member 
vir Standaarde, wat die lioofred€ sal '82 Eup:Re Prcionu' - Pal Presideret a. Han.ary Member 
Min JO5e hel on. Rodrigues Telles - 3ef dal na die 50, teKonvensic in .87 die 5!« Honorary Member 

10]Le •1•) Smith - Konvens]• Honorary Member nle liel weer m Kaaps,ad me. maar weer in diesel (de Gawie Theron - Pas, President and Hon-Ty Member vergadennalsalplaaRvind Soosdie,neestevanuweet, heimnr Jules Fred voll Ahlften - Daniel Past President and le Aan.we. rres...word, nudat dr Nico Honorary Muln'r 
Botha Robbie de {Le Lan@c - 1! on•ary Men,ber amp mocE wrwel / toe hy Stadsklerk m Bleem 
romcin geword het I would likero ex/nd asp/La[ word of welcomerothem Give 
Ek theri a big haid kan Ladies and 

net nnern dill hirdic Gcn,]emen, die e·oots'c Konve,]5,e in die 
Feskiedenis van dle VMEO 1. 0 n ledetal van 800 ger¢g/· 
Ma#/Mil in'Ultende daines. 

WELCOME TO DELEGATES/Vt OB]TIJARIES RWELK<IMI• VAN : DOODSBERIGTE : MOTION OF AFGEVAAR]11(;DES 
CONDOI,ENCE : MOS]E VAN ROUBEKLAG A specia! word of we]Corne (0 a number Sedert of guest' arld vis die /0 S 

12* Tegnies¢ vergadering in Potchentroorn, he¢ 4] from or@anuatlons both in South Afr a and Faar un• overw:„ van 1cdelot From sterwe gel:om en isdit met Inmit ked- thC Uni[ed ¥/ese Kingdom - Mr Malcolm [lai Wheatley, who ek „ alv a @ewag moet maak van die akier we van die volgende Sucg, speaker and also Mr Mike Suthers ¥00 nalige V MED-lede - r,m *cormallge v ende en ko]!las· 
Since Ihe 12'h Technical Meeting In Potcherstroon, a fc' of 
Our ,•lembers pa•ed awayand 1, 16 with deep regret thal 1 have 
to re fer 101he death o f ihe fullowing F AMEU Illembers - 

our former friendi and colleagues. 
Al) Mr[HHess, Pas Memberandrenred/ir/Eleciric/En i 

glneer af /'upe To./.ho pa.ed away un 12 Al,·111989. 
42) Mr 10}m(Jimmyash,wiknown in,heAMEU)Leonard 

M¢Neil, previously Borough Fleetrical F"gineer o f "ck 
bidd from where he retired. He [hen joined Ho':phal Ser.- 
ices and • a• bu•ed in 1 ady•mith. l imm y p•sed away on 
18 April !989. 

(31 M' Frank S'evens, Honorary Meinberand pre•]ously Town 
fle¢irical Eng eer of LadysmHh in Natal, passed away on 
24 June 1/9 

On& dlepe Ineegevoe] ward aan hulie naasbestaandes oorgedra. 
Ek versoek alle a,nuesiges om as 'n blyk van crbied, vir 'n 
iukki, In gtillc i¢ siaan 

Our dee,ieit Aymp•thy 18 extended o iheir families and I re. 
quest/[1 present i.land for awhile in ..ecas a mark of Mn, Aiwm Forim=. imi, de•de ries/deni. 1wlea,- me 
I•Spect ojk,U„,Al:des 

AMEU CONVENTION RHEEDINGS 1989 1 1 



We have repres¢ntativ¢$ wih / from th¢ following Sister In We are indeed privileged to havevou grace our Convention and 
btilu(e5 and olher organisation':- webidyouaheart, welecme. [tru„thac>ouwill findihisCon- 

ven(ion inieres,ing and frui,ful and in ke you to take pmin 
The Instuu[e of Town Clerks of Souihern Africa represented the proceedlngs al formal and informal k// and uicy/u 10 
by Dr SI"ley Evan' make yourself / home. 
The InsI[[u[ion of MUCiap' Engineers of Sou'hern Africa, 
represen / d by Mr John Ea:ar, Vic/President. 

APOLOGIES 
The Inst,[ute of Municipal Treasurers anc Aceuntam, A. We have re,eived apologies for non-attendance from the 
represented by Mr Ronnie Grace, following persons:- 
AS & TS represented by Mr Les lame.. ihe President 1. Mr John Grundy who is commissioning'he lighting of 23 

kal and 5 incerchanges or [he M Ben Schoeman Highwa). 
The South African Ingdtulcof E lee[rical Engineers, represent- invol•ing over 3 0001anterns 
ed by ils Sen,or Vice· Presiclent, Mr Ron Le» It was Ron's 

birlhday yesterday, go from at] of os a happy bi„hday for On behal f / th, AMIU I wouldlike tocon//ulate John 

y,ter€lay Grundy and Duncansby Arly) LId Lighting on this large 
prOJe•• 

Eskom, represcnIcd by Mrs Marie Davison, together Bah one 2. Mor lennie Boiha. Presidenk van dic Institum van Munis]- 
or twoother delegates Mark is accompanied by her husband $ Ingenieurs van Suid/kc Anika. oorsee i 
Eric who is also an Electrical Enginee. 3 Mnr C J van Sehalkwyk val] die Munisipate V•'crkgcu 
The Ele'[ricitY Control Board. r/ms: ntcd by Mr Wcssel organi%asie 
Barnard 4. Mir .[anvan Zy[, Dirclacuriandi¢/unisipal/Vercniging 

vun Transvaal 
From the Kwazulu Finunce and Inveinmen' 
.... 

Corporiltion. we 5. Plaaslike Owerhede 
ve Mr Ber[us Luus with us. 5 1 Harrismith 

5 2 De Aar aap Provinsiale Adm•nistrasme Gemeenskapsdieme - Noord- 
aap - Kimberley, wat deur mn/ Frikkie v J Walt 5.3 verteen Jam Kempdorp 

5 4 oorclig word Vente,do.p 

.0 0§·Randi Scrickdiciscraad, verrecnwoordig dcur mir J 6 1 Alusaf 
erster. 62/Adu Toit en Vennote ingelyf 

0 

range Frce SIm Provincial Adminiatration reprc•emed by Mr . 1 Dr Ralph Anderlon Honorary Men] ber and from lh¢ 
Bob D//son. who i, also National a •aunch AMEU supporer Energy Council 

6 4 Terrance Marsh - I{onorary Member 
Depar[mon[ of Manpower - Mr Andre du Plessis. 

The Transkei Electrical Supply Corpranon represented by Mr B Greetings were received fron]: 
Rob Stone 

1. Mr John Grundyand,hgorganisalions he repre,ents.name. 
The Soul A frican Bureau of Slandards represented by Messrs ly as Honorary S.creiary of SANCI and as Publicationsand 
Isalle Kruger, Kees v,in A]phen, Jim Turns and John Calhoun. Public Relations O ffi¢er o f ILESA. SALA (the South Afri- 

The Nauoral En€rgy Coun¢,1 represcnwl by Dr D C N«Ih- can Lighling Associa[ion), and SACSA (the South A frical 
ling, Dr Gcr• Ven[er and Mr Johan Basson Colour Science Associatiol. 

2. Mar 11€nnie Botha. Presidern van IM[SA 
R Technikon Pre[ona- hier hetonsmnre. Danic Bisschoff 3. Mr K¢n Robson - Honorary Member 
en Tinus Bornman as •ereenwoordigers. 4. Mr R M Si mpson -Honorary Member 
Western Cape Re,ional Serviee5 Council - Represenled by Mr 3. Mr TerranIMarsh -Honorar> Membe 
Bob SIrickland MR R A 1.ILIGH: JOHANNEEBLRG 

Houic of Represc,L[a, ives: Department Local Governmen[ Thank you Mr Pres/cni. Ladics and gentlemen 1 bnng [hc 
Housing and Agricullure- Repregented by Messrs Lcon El(- AMEU the special greeigsof,he Soul African Insmute of 
sleen and Roben Me/ree Ele.irical I n•ineers B/1 wish€§ from our Pres,den[. Profes. 

sor Reynder&. and I hap¢ b¢/ pard/]arly asked to men,ion 
Hoofclirckaoraa - Gronciontwikkelingskoardinering - Vcr- the //ing work done an Ic Council of the SAIEE by your 
tecnwoordig dcur m Deon Veldsman. ou[going President. Al ForImann Nm only has Al found the 
Departement van Openbare Werke en Orondsuke - 'n O,1 be time [o tend /0 your affairs and he's done cx/emely well. he's 
kenl Ln ons midde - mor Felix Prins 21§0 found nmelo head thc Power Scetion of the Institut€ and 

has done *!ing work Ihere to the extent (11/ 1 m le long 
Suid-Afrilaanse Verpoerdien•te, Johanne.burg - Mnr J J awmed Municipal inicrcsigroupbeing formed WiIhinour [n- 
Marais. siture because i have noticed,haL the work LhaL Al and many 
Potche firoomnsc Univenlicii vir Christclikc Hoer Onderwy; of vcr. his fellow Municipal and other Power Engineers have been 
teenwoordig deur lm/sor lan Lane en mir William Pretorius. doing has been imroducing more and mor€ into our Institute. 

the interesi of le distribution of ele,(ricity. 
SATV and SABC - Messrs Pal Fraser, Willie Stachethaus. Syd 
van Niekerk en Ian Webb. Syd van Nickerk is inciden,]v To the my incoming presideni. Fid Daniel, congratulation: onyour 
nex-door neighbour back home i. Bok'urg coming induction and we know also that you fly Ihe na@ of 

the Insitute in le Cape Wes,ern Centre, 50 wc fel well 
Various members of 'he Press repre•emed and rhe Insticute enam its congratulations to At 
The Al-filiates - Mr Brian Madeley and his Commitee and m Fred und wi•he. them ever>thing of the bei. 

Olher visilors and guesls Include: DR S EVANX INSTITUTE OF TOW 4 C'LERKS 
IZKI 

1 am sure of that and 
r Andre de Villier, from Hermanus and 

On behalf of Ihe Town Clerks [ would like [0 /1%11 you al] the 
Eric Connor from Elandsfontein. best for [he year that you hape jus[ fin/hed and laying down 

r Ronald Gilmour & Fish Hack tex Cape Town Engincer) the chain. sir, and its been a good /ar, 
ifult you have Njoved this posmon. W elcomi to rhe City. greet- 

r John Maclay from Kirs,mhof (e• Cape Provincial Ad· ingi from the Institute of Town Clerks and also a special word 
nistrationl & mod wnhey to our Cily Electrical Engineer who iak¢% th£ 

Lait. but cerlainly nol least, a very warm welcome to a]Ilhe heavy chain off your ne• k sir. in a Iw minuies nme and we 
delegies. k is a iruly magnifi¢m sigh, 0 hie you pr¢swi in 4 Ilim well in that office and *ame I >011 all in our fair 
this Convention hill[ city. Thank You bir 
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MIR AH[. FOR™ANN: PRESIDE/1 Johan ./.I:.e' - Kraaifon[:in 

Die nuwe Elektrotegniese Shidsinienle,In teenwoordig. is Johan Nci IL,31Ii. 

bpe.laal verwilkon, iiI Oppie Oppermari - brnngs 
Ryno 'an der Rici - Durbanville 

Fred Be•inal l'aylo, - Parow Johanne' Ve'ler - Tembal 

Edw]• C·hapman - BriikpA,1 C•1]lers Voyloo - Heldelberg Tvt 
J.R. Coqui - ./011/in •loward Whitehead Durban 
Dries d. Pless,5 - Jeffreysbaai lail Williams Klerksdorp 

catengineer$. and ourabUityas local au[hor„ics m meetgrow 
WELCOME TO CAPE TOWN BY HIS ing ¢ner/ needs. 

WORSHIP THE MAYOR OF CAPE Pr,vainlionisa -mplew„„eindeed,andalthough,eDerall> 
moN desirable. should no[ be mistakenl> cons•dered [c be a 

TOWN/VERWELKOMING IN panacea for all our eeonomic ]117 in this country' However, I 
KAAPSTAD DEUR S¥ AGHARE DIE am pleascd [o say ihal my Council has been in Ihe forefron' 

of The naLional prtialisation effun 
BURGEMEESTER VAN KAAPSTAD 

There hu beena groi,ing realisaLion in recent ycirs,hal no pu. 
blic bad> could, or should COntl,!LIC. tO meN [he increasing de 
minds made on its financial und other rescurcen, This view Is 

reinforced in those countries which have reduced the propor- 
MR A [1 L FOR IM''IN: Plt]:%]DENT non of S[atecontribunon [0 the GDP ha•·¢ then lemons,crat 

I.·ce jaar gelede was d. /.leer Peter Muller wat on: hier ed rclativel> higher econom:e /outh rales. 
in Kaap'tad verwelkom het Nou 01'angs is Raadsheer Cor 

Privillisalion has ninde 
don Oliver 1, as die nuwe Burgemee maior impa l on city development g van Kiaps tad •erl:Les / The Council. which 's dit already works extasivcly with hy the private wai /8 hier mel 'y lee'woordigheid vereer. 

sector, has preparedand approved a mahor report on the 'Ub- 
Ladies and Gentle,m, I now call on Alderman Gordion Olber. Ject. In fact, this repon 1 regarded as the definme documern 
Mayor of Cape Town to ekonne you to S bea/ful Cit> dealin# with privatlbationin local aurhorhies Cape Town'Api- 

oncering role in Ihis fickl has ben recognised in ihe apmwil- 
Al DERMAN G R OLIVER ma of the Town Clerk as Cm= / a Narianal Co- 
Mr Pres•dent, delegates, discinguithed guem. ladles and ordinaring Commit= 20/ Prin·=aNon in Local Auntounes. 
8./emen 

Locally. progress atengthe road 10 Frivansation M th.,1 i work- 
May 1 begin by welcomingpu w [h¢ Moiher City. Afteralong ing group has identified 235 fun¢llons and 1 I 1 acuwnes cover- 
break of 16 years, we were pri•ileged to be able to host, on bc- ing all o f Council's operations. Fifty areas have been carmarked 
hal f of BoksburS, this Convention two years ago and :e are for investiganon. Prhalisanon wl[1.entually affect certam 
dellghted that the Association haK returned to Cape Town so mem/ of Council slaff, and Uhoe:fori disci ns haw bm 
soon heldwi•Unionsio,Miv¢lheirres ponscs and inpuls. ]n ord. 
This 51st Con-Rion wpicially imponant for us because, er for ille proce," a priva/ation to be implemenced success· 
as you know Cape Town'§ Ciry Elecr mal Engineer. Mr Fred 
Daniel, is to become the next Presidan, of the Association In *4 so doing. he continues a Mdition o f Capetonian //Ivement 
wi,h Ihe Associa(kori which began whcn h m formed t» 22 
cnpeers in 1915. andsince [henour electrical engineers have 
ma/an endurIng and lasting contribulion [/ the affairs / a 
A,mciation [nparticular,onerecallscolourfulcharacters[ike 

supporler or the organisation throushout his long career 
1 am sure when 1·:radu> /'cove,ed the eleciro.magne[ 

was W.fha.*d 

induc· 

tion coil he nevercould have,Illapmed to whal e=n[ clectriel- 
ty lou I .Ing e 'LIT ]IVe•. Ironcally, I belice thai [hc Cia 

fathers Initially resisced cle/rkity in Cape Town. and h • 
only when the tr:unw© company Ihreale:led " begin "S own scruethatthemencouncilweremovectoaccepullgthatelec • . - 

trl¢Ity was here lo sla> ! For Ihls reason, Cape Town.whih hi 
a long lis[ of 'firs's· - from hed (ransplants o high rise build- 
ines - wa% nut th, flist ¢]ty . South Afria . providle 
cleclricity. 

The Cily of Cape Town Undertaking was established in 1 893 
and th¢ first power 5tation crected ar the Molleno Reservoir, 
which was. as [ unders,and il. ihe firn hydro-electric schem¢ 
in Africa It consisted / [wo, 130 k W, DC.440 voli gencriers 
and supplied only priva[eand sice, lighting in amunicipal area 
which I that (ime amounted [0 im nine square miles. 

Howdrnishavihingedl Tolaywed•§[ribute) 900 
hours. with a maximum demand of 782 megawaus and there 
are currently sommhing like 234 000/ansumers whopurchs¢ Gigawat[ • 
their eleclrlclty from us 

A quick']anceat>aurprogramme, Mr Preildent, re-eals jus' 
bow full and demanding a schedule you haw prepared between 
now and Widisday. In panicular [ am certain ihai a number 
of pre..g and irencham ..5 'Ing le profcssion .11] 
emerge. such as prlvat,Eation, thenational shortage of electri- Aldermal G R (*iver 
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fully, it is necessary to create the proper framework. climate. 
and the commitment: thu elenicni are almost allin place. 

The whole issue of prfialisation of electrici[y, parricularly Es- 
kim . 1 a complicated subject which 1 know is receiving *ten· 
tion from an AMEU Sub.Commitie¢ chaired by Fred Daniel. 3 
1nteres,ingly. one hearg in Oovernment ¢ircles,hal Eskom could 

M be prwatiled b> nexi yeaY, but I the September ism / 

Leadership, John Marie *rk ihal Ihe Eleciricily Colmcit has 
not $ even made a re¢ommendation to Government on 

1-y wheder Eskom should be privatised /1 an. In fact. one hean 
rhai someconsum m are uncomfonable atihe prospect of cicc- 
iricity pri·//ation because the prospect of E/cm paying tax 
and dividends may rais¢ *lectricity Tales. 

Personally. one canno/ see how privatigation couldeven occur 
before 1992 or 1993„best, As Maree himself poim out.•hc 
countr,wide •ransmission netwrk eontrots both gencTatin*and 
reticulation acihilies. How does one spli, up for instance. the 
network to introduce frimarketcompcrition' Whatever/ans 
pires, I amconfidiot that the AMI. asabod, and,hrough 

A influintialrnembership. wit] makeasignificant contribution 
to both the r/evarl[ declion and & process. 

The na[/nal shor,age of cle¢:rical engineers i; a morc immedi- M• A L Fen,nan'. die„/firede•.P,e.Wmt. wen•dienu}v• 64esi- 

ate problem. and one wil serious imptications for local Govern- dat m•, Fied Dunl '• gel*. 

meni, and indeedtheprof™ion as a whole. It, particular, I un- 
dcr/and thatlhcrc (sanespectally xvercshortam / heal cur 
ren! enBineers aid I must commend the AMEU for its ter/hy rred. 1, is now my privilege, on behalf of the AMEU, zo ask 

campaign to rectify Ihis situation, rhrough means, such as ks you lo come fo•ard to receive Ihe chain u f o ffice of President 
provision of extremely generous burgarieg. at our univerntics. of the AMEU and in so doing, [ extind to you and your wife 
in this regard i think there is an onus on careercouns/Hors and Mona from Joy and 1 and 21 you r friends and colleagues here 
unwersay academics and adminbtraton to be mom act/e in today. mood wishes and may you ha• a ¥*Ty swees&ful and 

promoting electricky as a career, and I know Ihi they could happy two-year ienn 

rely on >our full up-t. 

A more general issue facing us of course. is how to bc' deal MR FLU DANIEL: FRESH)ENT 
with theexpenentialgrowth in demand for energy. Rapid ur- Mr Mayor. 6//guished guests.ladles and /enticmen. 1 am 

banisation in recent yean has Outpacked our national it«trifi- deeply conscious of the honour which has been besLowed on 
ca[ion programme and urgent steps are required zoremedy the m¢ by the members of this important Association in electing 
current backlog, especially if we are ¢ruly seriow about imprm me to the omic or Presidint, Apar' from my own personal 
in, quality of life and promoting gorely-n/ded economic gratificalion. Ca/Townshare,thishonourandwithittheop 
/fogress. 1 know thit Eskem h already in the p cess of f/m por,unity I hoit /s 51/ Con¥emion, 
ing parmerships // local priute-s«,or groups to provide 

]1 is 31 years sinic an engineer in charge of [hc Cape Town Elec lownships wil a lo/·co/ reticulation system. and this i, a posi Wity Under,aking was last clec ed President of th¢ AMEU and 
Iive step. buI much more remains to be clone 

this lS the fo// time Cape Town has been honoured in i hii 
Mr Presidem, thes¢are just some ofthei=ues. I am urc. which lay 
will be rmiving the close attention of the AME/in,he nex, 

Looking over che liST of eminent City and Town le¢trical En. 
few days. and indeed. months and years. To da[e the orianisa. 
lion gineers who have held office in the AMEU since its 

has an inception impressive record for A 'ontribu'ion (o the national 
energy *bale, and I am confident thal irs pan in this process 
in the future can only become /uze impoicant. 

Mr Pres,denl. 11 rern /ns for me o wish delegates asuccessful 
and rew/ding Convenlion, and ] hopc that you will Ihorough- 
ly enjoy //ur stay al"111€ Fairest Cape". 

MR AH 1. FORTMANN 
Mr Mayer. Ladks a/d Grn,!cmen, during rhe past two years 
1 needed two Presidents-El//0 support me, I don·t knowwhy 
thiB should have been so, but maybe Dr Nia Borha could not 

stand th¢ pressure 1 put on him any longer and he decided in- 
nead to become a Town Clerk. I w/ (hen given Mr Fred Dankl 

r di Burgcm/esier, ck he, die voorreg gebad om vir meer 

925 n jaar saam mc[ u Elek trole@nies, Sladsingenieur, mn, rred 
n/1 nou le kon,wam#erk Die bnefwiss/ing en die [elefoon 

ge,prekke lussen ons -- die t¢!c foonbne het soms gegons soos 
ons te kere *pan h/. het bedr,wig verloop maar beter 

samew„kingas watek van Fred gekry het, kill I Presidem 
ne wrwag h/ nk. al was dil dan vir 'n verkon¢ tydperk 
Mr Mayer. the last Pregiden, ihal Cape Town yielded was in 
1958 when Mr C G Downic became Presideni, So, ihiriy-one 
years later. your City Electrical Engineer. I Fred Daniel is 

due w lake up the Presidenlial reisns orihe AMEU, of which 
1 am cendn, your Council and your eLI, will be proud, 
1 ¢an 8/Ure you Udics and Gentlemen, Fred gill lead the 

AMEU in a manner thal will plem you, Mr bed Donel nrvA}\9d•cled 'v«ment. addve*•lhe Conau,in 
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in 1915/nd theirinfluenccon th/statureof the AME'.1 real AMEU duringthe past™woycars. He has always displayed#reat 
lise what exalted ranks 1 have now joined and whal ahigh sian· inBlgh• in his handling of all AMEL matters and has acted as 

dard of per farroance I have to [ry to live up 0. I ¢an only an say inspiralion to all who have had the privilege of working with 
with hone,ty and sincerity that 1 shall do my verv bet //h ta· him du,ing his term / President orthe AMEU. Your pleasant 
lents God h•s be.Ktowed on me and Ihe support I ha•e ex· and precise manner of conducting mca# enhanced Ihe cf. 
Perienced from friend•arld collealues inthe AMEU. 1 am albo fe¢,iveness of * Committees working. 
indebled to my counu[ for makIng k possible ror meta accept Ook {he wy,e waarep hy die verrigringe gam die 3*te Kon the (luties :ind respon,bilities of th,6 orrice vinsic en dic 12dc Tegnicsc Vcrgadering in Potch/stroom. 
Thanks are due to our liardworking AMEU Secretary und the asook t>densvergaderings van die Uirvocrende had hantcer 
loyal, decl,•ted and enthugiasIic staff within my Department. hel. het vir my as voorb/Id gedien en ek het eers onlangs be- 
and in particularthe I,roup ably led by Pete• Boyd-Whitc who gin besef hoeveel werk en *aan bestee is 
h atteIided " the mul,Mude of iasks organising this 

Danksy 'n Con•ention belaagrike voorwaarde in die Grondwet van die 
Vereniging sal sy ondervinding cn kenna allyd vir hierdie in- 

1 mustaeknowkdge with grateful thanks theunsIinicd Mp ind slansie behoue bly en ek sal persoontik dankbaar wees vir sy 
encouragement which I have always enjoyed from mydcarist voortgesctte kiding die volgende twee jaar gedurende sy amp 
wife, Mona, throughoul all the years of our assoc]Htion as pas-uit/Irede President. Uk /kentlikheid vir sy diens aan 

die VMEO is dir vir Die my 'n voorres om hierdie welverdiendc huh 1990's belowe om uitdagencle jare te wees en behoort die 
deskrif aan hom te VMED 'l oorhandlg. kans . bied o. decl t. he in die toekoms-skep.Ing 

val] dle Repuhliek Elektrisileit bied die ideale energie Iron wat Al.vin. ek hoopdat hierdic huldeskrirjouakydsalherinneraan 
On*wings@ewn aanneemlik i5 o. die bevolkings·aanwa5 wai die jarc wat jy s/am met jou vrknde in die munisipale diens 
deur kenners vooripel ·hord, as energlebron te then. Dil 15 dui verker heten ook vreugd, sal wrskaf en as'n herinnering sal 
baie belangnk dat Elek,rote/niese Stading"leurs verseker dat dien. 

elektrisiteil bemark word Leen aanvaarbm isewe. 
Ek wa jou nou om hicrdi¢ hildesk/f monivangs te neem. Dit 

Although significanl changes have been macie in the AMEE'' lecs goos volg 
pasl 74 years in the manner of ele,[ricity 3istribution, if one '*This certificale i' presented in grateful recognition to A[win 
now views the vast changes that haveraken placein all techni. Hartwig Ludwig Fortmann for Cal the Spheres I would diptified and inspiringman ,9 that if the electricity supply industry ner in which he has fulfilled 
is the high office / to pres,l* / the mainlain its place or supmority s.1/ficant chang. will 
have A„ociation of 

to Munic,pat Eli/city be Undertakings of South brought about / meet the need, of the urban growlh Africa for the int period ]987 I 1989 and Ln re©oynition of his 
next decade. lf the AME' is lo meet 

3: this change,lie. unselkhefforts in promotingand furtheing the objects of the nor willhaverobescraccordingtothedicrate,of *echang- 
ing Aggiciation presented by the *ociatim of Municipal Elec· e••viro•iment. tricity Under,akings of South Africa on ille Zild O/ober 19SM 
.hank you. . Cape Town." 

k is now iny duty ind pleaw"tothank theretiring President, Mr Fortmann our very *t wi5he&. 
At Fortmann. for Itiout/anding handling /the affairsofthe 

VALEDICTORY PRESIDENTIAL PRESIDENSIELE AFSKEIDS- 
ADDRESS BOODSKAP 

A H L FORTMANN Pr Eng A H L FORTMANN Pr Ing 

1. INTRODUCIHON 1. INLEIDING 
As Pre'ident of the AMFif it g a very pleasant privilege and As President van die VMEO is dit vir my 'n b„9 aangename 

nour fo, me to be able to wekorne you zo tile 51* AMEU morree en eer om /mal h ier t 2: eenwoordig, na die 51 sle VME O . 

nvention, here in Cape Town konvensi¢ hier in Kaapstad, welkom te llcet. 

./.0. Ist deleg aies pIpsent here will recall tha[ I presented my Me¢ste r•n die afgevaardigdes hi• sal onthou daI ek my 
Ies'dent ial Address, titled ·'Focus On Productivity And The Presidentsrede, gemeld ··Fok/8 Op Prod,iktiwileit En Die 
unicipal Electrical Engineer". after being induced as Presi- Munisipale Elekt,/agniese Ingenieur", nadat ck by die 30ste 
nta t the 50,h Conventionin 1987, here at the same venue Konvensie in 1987 as PIe•identingehutdigis, gelewer het, 

: relleve 

the Incoming Pres,dert of the pressure of having to Om die inkomende Pre,ident van die dru k met die opste! van 

Prepare a Presidential Addresf. as weU as orsanising the Con- •n Presidentsrede. sowe[ as die organisering van die Konvensie 
vention - it is eustomary for the AMEL incoming President le help verlig is / gebruik Uk vir die ink/nende Presib van 

to organlse and ho" the Con' ennon at w/ch he / md//ed die VMEO um d;e Konven&:e te or@an,seer en & gasheer op te 
aild which i / de commencement of his [erm of offi=. the tree, waarlydm hy ingehutdig word en di, sy aanvang van 

AMEU R,ecutiv/Cound „50!ved Iore/ra•ethiscustom so ampsteriny,1 is, het die VMEO U *oerende had beslui[ 
thai the Px e.i•lenIial Address i• delivered at theend of his terrn 1/rdie @ebruik [ewys]/ godat d,e Presidentsrede aan die ei 
of office, van sy Mps(ernlyn gelewer word 
Thisis to the b/1 of my knowledge ihe practice wi,h m 0/. if Dit is na dic beste van my Were by die meesi. indien nie by 
mot all the otfuu Municipal Institures. al die ander Mun„ipale In/itute Die, diesebruik. 
The resul of th„ action is thal [ am required to deliver Iwo Die gevolg van hic,die aksie is dat ek twee Presidents/des 
Addresses during m) term 'office. gedurende my amps/rmyn moet /wer 

However, iniead of a "Iraditional·' type & Presidential Ad- Maarin plaas daarvan dat ek'n ·'tradistonele' rresidentsrede, 
dress. where besondere come orother particular subject U addressed, this waar cen Of ander on•lerwerp behande! word, le,i, 
one will be in the form of a Vatedictory Address. er, sal bicrdieeen in die vorm van'n afskeidsboodskap wees. 
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The AMEU Convenlion is ihe pinnacle o f its activities, wh/e Die VMEO-konvensie is die hoo/epunI van sy al:t]witeite. waa, 
all its members from far and Ilde hai the opporninity of meet £ die lede van heinde en ver die geleentheld hel oin inam te 

in:.11§tening,0 formalion,ribution' from experts /their fiell vergader.[cluisterna for/ele bydrac, deur kennersop hulge- 
and e exchange views and opinions with caill other and to bied en om gedages en slening' mel fnekaar te wisse] en om 
rene. fr10,1dbhips. vricndskapsbande re hernu. 

The social side is of course not forgotlen and 1 have orien heard Dicicosjales> word natuurlik nieagterweegelaal nicenck hi 
it laid that the AMEU Conventions aiewpreme • Es ™gard al lememate gchoo, dat U VMEG·kinvenim ults,aande Ln hi- 
Without wanting o appear boa/ful and with apologies lo our er dic opsis is. Sender om grootpraterigpoor (ckomen met vcr. 
Sood friends present from the other Muni/,ial [nst,tuies, I agree skoning aan m goeie wriende ian ander Munisipale kercnig- 
whotchearedly wilh thu sentiments, as I am sure you, the ings wat hier teenwoordig is. skm ek heelharn@ met hierdic me- 
dekgaies. 4 ning saam. soo: ck s¢k¢r is u as afgevaardi@dcs ook Bat 

saanutem. 
2. THEME OF THE CONGRESS 
For as longas 1 can remembor. me AM[U has noi had themes 2. TEMA VAN DIE KON'GRES 
for its Conventions. but for the 5151 Convention, le ExeCIJ Vir solankck kan onthou. her die VME) nietemas virsy Kon 

e Council decided on a theme. namely •·Electricity Supply /nsi gehad nie, maar // die 51,[e Konvensic, her die Ul- 

68 O Vadis? vocrende Raad e/crop 'n cenla beslum naamlik ··[IckIrisi•eik 

£2 rmally voorsiening Quo Vadis in the pasi, me tilleof the Pre'ldent,al Address formed 
c b. is for Conve.[ion'. in die verlede was dil ge//0/1/ die litel van dic Preside/5 

rede wai die basis vir koovensics geverm hel Theque.on' · Iher. wearegoing" with electricity suppiy, 
iS 'Cry ./proplate and a number or[he Pap¢rs lo be del•vered Dievrlag 14 waarheen onsop pad ls" met /]el:Irisit¢1(35©ors,en 
over the ne,a few days wil].1 am certain. shed sonle ligh, on ins. 15 bajegepas en·n aan'al •an die referate wa: oordie vol- 
thib aspect, gende paar dae gelewer gaan word, is ck K ker. %al liB op h le, 

die The aspek werp world around us and wi[h I the electricily supply induslry 
i: consiannly on 'h¢ move. This obviously as a healt}ly %,tua Dle wereld rondom onsendaarmeesaam dle<]clar:yite,Is•oor· 
tion. as anything that qnal/. decays No sooner has a uningsnywerheid is voalidurend aan die beweel. DR is duidelik 
ch Edlenge been overcome when new challenges appear and some- •Dicsondesitualie, omdatatics wat stagneer. vergaan. Skaars 
times 'hese new challcniseem far greater than premxona'. word 'n uitdaging oorbrug, or nuM uitdagings ver;ky,] wal vee! 
One ncels only to look a[ ihe darn our for el¢/ricity in homes groter as vonses blyk te /ees. ·n Mens hod net na dic aan· 
for kghting. cooking and healing and Ihe millions of our Fopu waag vir elckuisiteii in huiscvirbeligni,g. kook en,erwarming 
lation who clo noi have [hls scrvice - what a challenge to our te kyk en na die miljoene mense van ons bevolking 8/nic ¢Ick 
eleclricily supply indusiry Mwit he, nie om te be/f hoc •n uirdaging dil vir o]„ elck. 

trisi[citsvoorsicning,n>werheid is. 
3. THE IMAGE OF THE AMEU 
We, the members of the Associalion Of Municipal Electricity 3. DIE BEELD VAN D]E VMEO 
Undertalangs of South Africa know and are prou3 / this Or- Ona. die lede van die Vereniging w Munisipal¢ Elektrisi- 
ganisation and hs aims and objecti ves It is however very im- t¢ilsondernernin' van Suil-Afrika Rect on is irots op hierdie 
pena/ thal we project 11]c AMEU·s irnage of whch wc are organisasie meta mikpunteen doelwitic. Ditisinte¢nde¢Ihie 
jus/4 proud. (0 tl workdouts/e. / wccx•st to scrv€, wemutt belang/k dar eng me ¥MED se beeld. waarop ons baie [rots 
not only serve our own circle of members, bul also those fur- is, na die w„cld dair buite uitbou. Ons b¢staan om e dien, 
thcr aneld To be able I© do Ihis. wc musi bc known and one diarom moer ons nic nel 0115 eic kring mensc b¢dier, nie. maar 
way of cloingthisis [0 keep in contact with oursister Institute, ook wyer uitkring. Om ditic kan vermag. moetons bekend wees 
and other or@inisations and to partkipate in their ac,ivities, en cen manier orn dit I kan docn B om m onE mede-institute 
•hcicy€T posdbl¢ en ander organisasics in konwk ic bly en waar moontlik, aan 
The AMEU is le mou,hpiece ofille municlpal electrica] hu]/ ak'iwi[¢ile deci en- [c neem, 

ginoer and as such of i he e|«trie Uti|ilies in South Africa. Die VMEO is die spriek buis van diemunist pak elek tro[,gniese 
[ havelisled.;n ille behed/e atiached to this address, some of ingcnicur en as sulks *an die /ktriesc ondern/ming• in 

the activities, su¢h as convenlions. me/Ings and funclions, ] Sold-A•r,ka 
as Prclident orsomeonc froin ihe ranks of the AMEI on my Ik h¢t jodie bylae wau by my boolkap aangches is, sekerc behalf, h,d the privilege of atlending, van dic aktiwitac. soos konvensics. ver/dcrings en funksies 
Hopefujly lius contribuled to making le AMEU brier known wa[ ck as Presidin[ of w nam¢ns my deur,¢mand uit lie pie- 
and /mpieving •3 1//e and of coune for our hoclation dere wn die VMEO, by;ewoon 15. /53 
to also have beneritled from these contacti. ]Jopclik het hierdic vcrbintenisse by/dra om die VMEO beer 
I would like to p.¢con record my warm gratitud¢ lode AMEL bekend le maak. om sy b¢eld le verbeter en natuurlik her ons 
in all©wing me and [he other mernbers 1 en],51©d to assist, to Vereniging ook daarby gebaa[ 
perform rhis very pleasan, duty of Rerving tb¢ AMEU In this Ek w]1 graag nlY opreg e / nk aan clic V M EO ultspre€k vir die 
way. *Icen,heid wal ck en ander led¢ wat my bygestaan het, gebied 
] do not intend lo read le coments of ih¢ schedule as thig will is om hicrdle aangename taak van dienslcwcring aan die VMEO 
probably make boring reading. except perhaps ¢o highlight one " kon Ferris. 
or two items, 

Ek is nic van voornemns om die inhoud in di€ §kedule vir 1n any Ient, [he scheclulc is ihere for 'c record for anyone 
u te [ces nic, aang/ien dii dalk / eentonig sal wees, behalve to read, who 30 des:res. 
om miskien hieren daar een of [wee hooetepunte u' te lig. 

In (he schedule of aetivities, 1 w[,uld like to /ress the impar 
Die skedule is in elk pal b¢skikbaar w en,gle.und wat dit iance of actendingconferences of ourwer ins,nutes Where 
scu verkies, om $ ,/es. ] as Pr¢,iden, could not atiend ] enlistd someone from Ihe 

AMEU to at[end 0/ my and lim AMEU's behalf In die Jaarprogram van ak ri; Heite. wi[ e k graug die belangnk- 
heid or, die konferensies van ons Mde-ins,ituie atiendance by te The woon. of prize giving ceremonie, t• apprentices, 1§ I beklemloon. Waar ek as President dit nia kan bywoen nie, het beliew most imporiant. It Jnny mean a fail amouni of travel ek iemand un dic VMEO aangewy, am and namen, my en die cast to the AMEU but 15 a inost val,lableexercise for bolh VMEO dit AMI, The by [e •oon 

the re,eher of a pnze and the presenter. the 

presen/of an AM[/ repre,entative at iuch funcions lend, Dicposu/delingseremoille; vanvakle/linge,01/ek,hbaiebe- 
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rrestige co it and in the procen the AMEU's name 15 publicised langrik em by e woon. lit mag beicke!] dal heclwai ge•els moet 
to al! thohe preient at these funct/ns. word, sowel a: aaistenlike kites / dic VMEZO. maar de a 

I must bes' die mocite werd + sowel di¢ ontwanger van di¢ be pry'. en pointed out thal besides the activities and formal 
die aanbleder - die funct]Ons VMEO. Dic leenwoordighcid van '/ ]]bled, >001 Prcsiden• wa• involved in many Inore VMEO.vericenwoordiger g« aansicn e'ent&, aan hierdic by funksies en 

way of meetings, corienandeTice and w on, wilh 
in dic prom word die VMEO se naam aan almal wai n.an> or by hier- [hese =ffect..ely womoting ale AMEL s sland][ix und die funksics ternwoordig is. to bekend becoming known as an organisailon which is willing to as· 

sist and serve,thcrs. Dil moc[ diarop /wn word da[ behal,ie die akt,wit¢i en for. 
mele funksies waI in die An bylae verskyn. u Prewden, betrokke 

unpertant developmen' for municipal engineering of all di· 
aphnes. wa$ solnethung by menige ander akliwilcitc. by gyse van vergaderings, kor- which is probablyuniquc among municip' 
1)[Ban<sations, rapondcusle, ens x waar wele van hierdie bised': hel om die was ihe es,ablishmentof a Liaison Committee 

VMEO i beeld te bevord¢r en om as ' n to eo ordinate aclin• organisasie bekend te 
01] Inatiefs of Ii,lual interes, wele,tri 

cal and word 8at bercid is om i civil help en om dicns aan andere to lewer 
Igincers in lucal governmem senlce. 

Under n 'clangrike oriwikketing vir munibipale ]"nicurswese, iets the guidance or Ihe Presidents of the turo societies. name- 
ty Ihe 9 moonilik onder AME' munisigale organisasies uniek is. was die 

and IMES' ([n'llution of Municipal Engineers 
/ Soulhern 10[gtandkorning van 4! Skakelkon=¢ wat oor sake Africa) [he commit[ec held /3 van firs, meeing in Oc· gemeen· 

lober skaphke belang Lussen elektroic: nic/ en 1988 sialetc ingenteurs in 
plaastike bestuur sal gaamwork. 

At th!5 mee, I•g 1, wa• unanimously decided [o back an in][,al 
Oncler dic [¢!dtn,van die Presidcn[¢ van die ap]•roach rwcc wn#Jngs, by the In •tltutuor u f VILL,1,1.1 pal Enel,•rer, aC Southern 

Arna die VMEO¢n WISA (losti[Uul van Munisipal¢ ingenieurs yan fo'an addition' "econdl representati•con The Iingmer. Suid¢[ik¢ Afrika} her die 1:omiwe sy ing Cound, wh/h Council cerst¢ ver:adering is proposed under the Draft lEn- gedurende Ok,ober glneering 1988 gehou 
Proression o< Soul Africa Bill. 

Le,ters. By hierdie Iergadering iseenpang hes/11 om aidle monvating eerse 
the slar requesi, were wrizlen by borh Prewdents 

the wa[ dirdie 1nstituut van Munisiral¢ Department a f P./c Works and Land ingemeurs van to Su,dellke 
A ffairs, which 

is A frika gencem •[}rd 'n addisioncle «wed:) verteen woordiger 
respol ible fo, rhe legislion and were favourably received. op die Ingenicuisraad [c Irkry, waar hierdie raad voorgegel 

The purpoie or this proposal is to enabje the Minliter to ap word In d e Konse'wetion'werp op die 1 ngeJ,leurs berocp van 
Point a rep%entative from Ihe ranks of engineer, in murucipal Suid-Afrika. 

ser·Ace, thereb) recogniT.•ng the part played by the third tk, 0 1 Briew, wal die .crsock moriveer. is deur beide Presidente gow,rnmeni. ihe aan w:dth of professional services rendered, i he 
die 

conuibu[/on Deparrement van Openbare Werk¢ en Grondsake, wai vir made to plannung, providing. operating and main- die wet/wing verantwoordeliks, ges]<ryr en i, gun•g deur tainingof essential serncesacd infrastructureand the training hulk on'vang of profess]Qnalslaff 
Die doet van The hierdic poors,clis om die Minister haison insta„ le Mel is continuing and Ihe committee members are op- 
um 'n vencenwuordifer ui' 

./.ticthat d' beroerian ingenieurE in muiw thenew appro'h lo all maters of commencon pale dicns aan te st/1, waardeur er cim kenning g egee word a.in will die bnngbenefits to local governm•n[. ihe engineering 
rol .al derde via k regering speel, die omrang van p' o profes'§100 feu) and ne I n turn to individual eileen, die,Mie .a, 101¢wer v.ord, d' by// wat ta( be'lanmii' ge 

1 would like 1...... m. gratimdeto Mra.ham Keppie, who maak wrd, die voorsiening, bedryf ell instandhouding van 

Wa. Prmdent of IMESA, when conlact w mablished /ween noadwiaklil:e dienste en infrastruktuur en die opleiding van 

the AMEL and I MESA and I hopeand lrustthatthisassocia- profc:sionek personeel, 
tion will continue wih Mr Henme Botha, 1he new Presidenl 
in [heskak€lwerk gaan voort en die the chair kornit velede n Oplimishes dat 

die nuu e benadering ierno or alle sake van gemeens ka plik€ be- 
The AMEW „ al,0 deeply in•/ved wi,h E,ken, in marketing lang. "ord/] aan plaastike bestuuri die inger]:eursprofessic en 
eleelrielly under u emnlitice referred k, as ihe Product Pro- op sy bcurt aan individuele ingenieurs, ,/ bling 
motioncommitlee The][leaof inarkelingelectricityisrogel Ek 
the wit pubbc. Graag my dank aan mn, Gral,am Ke?ple. wat Prcsideni cornmerce and ind,19[ry [o "think elec,ricil" but 

van M SA was. m kontak tugen die VMED en at the [MISA same time moont 1/ use .....lore productively 
lik gemaak .., oordra en ek glo en velrol d/ hicrdie 

TheE]Mr,»Supplyindustryisd©mina[/bytwomiurf=/- san,ewerk••gmetmnriennie Botha.dienuwerres,dent,nd,e 
4 being F.,kom anc] Ihe Association of Munle,pal ElectriciD bloel. •al vourtduur. 

Undertakings bul th, Electricity Supply Induoy lacks untly in Die VMEO isook diep berrokke by E.kom i• die hanterilig van purposeanddireclion l'hecampaignwl] tocuiontheproduct elektr/ch Inder 'n electricity* ke'lleewata'dic Prodlik Prommikomi notonthe man"facturer or dis'ributor. k 1• there m, bekend slaan Dic fore,int ideeom elektrisitelt tebemarl; 1 em d" ev„ intenJed to use the F.kom or AMEU logo.; the 
publick, han,lei en nywerheid te beweeg om campaign "elekir„]Lel, re embraces the whok EleclrlciTy Supply [nd"ry. dink", maar ter!.elfdertyd elekiris)[Ii[ meer prod„kil le 

gebruik. 
/75: MMITTEES 

r[he conclusion ofthebJennialcon•entions.whe¢ Dic Elel.trlsil/[s,oorienin@sm>·werheid %•ord deur Iwee groot 
new F.xecut]ve Councils areelected. (he Exemfive Counci] inter organiEasi¢$. naarnlik Eskorn endie VMED oor]•een, maardie 
*ppoints numerous commitlees El¢ktrisitci,svoorgicninginywerheid kor[ 'n doel en rigting. Die 

vildtog sal op die produk €]ekirisite,1 fok us en me up le vcr During'ls past [wo.year term the following/Dinrnmees were vaardiger of verspreider nie. Dit is daarom me 
in beoo, orn die uperalion kent€ken van & Eskom of dle VMFO le zeb- k irie: dic *d- 
1. STAND]NU COMMITTEE 08 sluit die helc Elek[,]siteitsvoors]ening•nywrrheid Ln. 

2 PAPERS COMMIrrEE 
3 FINANCE COMMITTEE 4. ¥MMO-hOMrrEES 
4. RECOMMENDATIONS COMMITTEE FOR NEW Die dag na afloop *an die Meejaikse kor-lsies. waar 'n 

ELECTRICAI COMMODITIES nurhe U i,voercnd, Raad verkies word. ski die n uve uir.ocronde 
3 ELECTRIC ITY SuppLY COMMITTEE Raad, ondir andere, verske komile€§ aan 

6 SABS CO ORDINA] ING COMMITTEE Gedurende dic af'elop¢ twee jaar 7 [¢rm'n wai dle 
T E.CH!%1 vul"n' CA L E tA i N I NG C OM M ITTEE 

komitees in %,crking, 8, SA [EPSA MAIN POWER SUBCOMMITTEE 

9, PUBI]TY 1. DAGIESTUUR 

10 HIGH VOLTAGE CO-ORDINATINI COMMITTEE 2, REFERATEKOMITER 
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11. WORLD ENERGY CONFERENCE 3 PINANSKOMITEE 
12 1?LECTROLYTIC CORROSION COMMITTEES 4 AANBEVELINGSKOMITEE VIR NUWE ELEK 
12 1 MAIN COMM]TTEE TR]ESE VERBRLIKSWARE 
12 2 W·[TWATERSRAND REGION 5 ELEKTREITEITSVOORSIENINGSKOMITEE 
12 3 NATAL REGION 7. TEGN]ESEOPLIEIDING 
12.4 NOR™ERN CAPE REGION 8 SATEKG HOOF-KRAGONDERKOMITEE 
12.5 WESTERN CAPE REGION 9 PUBLISITEIT 
126 EASTERN CAPE REGION 10. KOORDINFRENDE HOOGSPANNINGSKIMITEE 
8. AMEU/ECA/SCOM LIAISON COMMITTEE ]1 WARILDKRAGIRONKINFERENS]li 
14 THE NBR] STEERING COMMITTEE ON SOLAR 12. ELEKTROLITIESE KORROS[E 

ENERGY AND ENERGY CONSERVATION IN 12 1 HOOFKOMITEE 
BUILDINGS AND BUILT ENVIRONMENT 12 2 WITWATERSR»lisE STREEK 

15. CIR/NEERI ADVISORY COMMITTEE 12.3 NATALS'CREEK 
16. SANCI 12 4 NOORD.KAA/LANDSE STREEK 
17 AMEU/ILESA/SANC! STREET LIGHT ADVISORY 12 3 WES-KAAPLANDSE STREEK 

COMMITTEE 12.6 OOS.K.UPLANISE STREEK 
18. S A NATIONAL COMMITTEE OF THE IrC 13. VMEO/EK'l/Eskom SKAKELKOMITEE 
19, NEER[ POWER SUB·COMMINEE 14. DiE NINI LOODSKOMITEE OOR SONENERCIR 
20. COMM]TTEE: STATUTORY REGULATIONS EN ENERGIEBEWARiNG IN GEBOUE EN DIE 
21. TRAINING COUNCIL: LOCAL GOVERNMENT BEBOUDE GEBIEDE 

TRA]NING ACT, NO 41 OF 1983: 15 WINR/NNEI-ADVIESKOMITEE 
21.1 NATiONAL CO.ORD[NAT]NG TRAINING 16. SANKV 

COMMITTEE 17 VMEO/IWISA/SANKV-STRIATICADvlESKOM[- 
22. STATUS OF THE CITY AND TOWN ELECTRICAL TEE 

ENGINEER WHOC) 18. S A NASIONILE KOMITEE VAN DIE IEK 
23. AMEU SUB.COMMITTEE: REV]SION OF PART G 19 NNE-KRAGONDERKOMITEE 

OF THEGUIDELINES FOR THE PROVISIONOFEN. 20 KOMI./ SlA[/ rERF RE'/I.. 
G]NEIERING SERVICES IN RESIDENT]AL TOWN- 21. OPLEIDINGSRAAD: WET OP PLAASUKE 
SHIPS OWERHEIDSOPI[LIDING NO, 41 VAN 1984: 

21.1 NASIONAT E KOORDINF,RENDE 
Ir is her¢ wheic [he bulk of Ih¢ Excoutive Counin activid¢B OPLEIDINGSKOMITEE 
take place I can mure you. Ladies and Gcnklemen.thal an 22. STATUS VAN DIE ELEKTROTEGNIESE STADS- 
cnormeu' amoutn of work is done by these Commiziees and INGENIEUfR (AD HOC) 
we arc deeply indebted to the members on these Committees 23. VMEO SUBKOM[TEE: HERSIENING VAN DIEL 
for their untiring and un„inting service they have rendered to O VAN DIE RIGLYNE V]R DIE VOORS[ENING 
the AMEU. VAN INGENIE[JI•SDIENSTE IN WOONGEDIEDE 
Withou, detracting from the importance of any •her Commi> 
ice, 1 would like to refer zo onc or two of Ihese. Dit Ls hucr waar die meek van die Uitvoerende Raad se ale 

IlwHeite plaa@/1/ Ek kan u verscker, dames en here. enorme 
The Electrkity Supply Committe, of which Mr Pict Hote ls 

werk word deur hierdic komilees verrle en is ons die lecle ·i,at [he Convener.ha§ madc invaluabic con[,ibutions zo rnatiers con. op hierdie k©mitccsdien, virhull¢ onbaa,sug']gediens wat hulle cerning el/Trici,y supply in general, bul parikularly on issues vlr die VME) verng hel. baic /00, dank verskuldle. 
per,aining to ESKOM and 'he AMEU, 

Sender om enigsins van di¢ belangikh¢/ van enige van die 
1 have a/ended one or lwo of (hesc Commiuce mccoir,gs and ander komitees afbreuk le doen. sal ¢k graag na een of twee 
can therefore betier appre,iate its significance. ve,- 
The SABS Coordinating Commucce under the leadership of Die etcktrisi[citivoors,cningsk© mirce. waarvan m nr Piet notes 
Mr Ame v d Berg, has to co-ordinate the workings ofihe numer- diesamerocperis, het #aard€volle bydracioorsake betreffende 
ous SABS Commnuces on standard specifications. Wlthout this elet:tr„Heitsvoorsiening in die /[gemeen gemaak. Inaar i„ be- Commitice I cannot imagine the smool working of the SABS sender oor sake aangaande Eskom en die VMEO. Con] miaces on which AMEU members smc, if indeed ihey 
would functions ar all. certainly as far as /e AMR is Ek her con of tice van hierdle komiwevergaderings bygewoon 
concerned en kan derhale die komitee se waarde beter waardeer, 

The Tednical Training Commi[tee, with Mr John Da*son Die SABS as Koordinerendc Komice onder liers kar Fan mor At- 

Convener, hm inler alia, u, one of 18 in]portan[ IaskN, Iha[ of tie v d Berg is wrantwoordelik vir die goei¢ *rking van die 

allocating bursaries to univers/yelectrical ensineering st/den,3. menige SABS komitees virstandaard spcsifikasics. Sonder hi- 
erdl kornitee kan ek my nle voors[/ dat die SABS kom,tees, 

Mi Jan Luubxer ts [he represemtive on le National Co- waarop VMEO [ed dien, glad sal kan werk nic, as hulleeng dinating T mining Comminee in terms of the Local Govern· sins sal kan werk. in ilk geval gover di die VMEO men, aangaan 
Training Act, Aci No 41 of 1985. 

Dic Tegniese ON¢idingkomitee mel mir John Dawson Isaam This is a relanvely young Committee and has as ks prime ob- roeper he¢ onder mee, as /0 van sy belangrike take. die loeken- jecdve, aile'I aI this cart>stage. the *mts or Appren[ice nkng van beurse m univenitci,Gtudente in 'ek"'cgniese i· 
training aL heart 

ge'leurs..se. 
1 canno[ imaginclheExecutive Council functioning effcclively Mnr Jan Loubser is clie 
wihoul [he yer,cenwoordiger op ]Le NaGonal¢ 

inpui of al! rhese Working Commillies. Koordinerendc Opleidingskornice Ollder die Wet op Plaaslike 
N me[hoctology. of course. makes the tak of ihe Presiden[, Owerheids©pleiding. Nr. 41 *an 1#5 
who ha, 10 hair the Exe¢ut// Coundand Standmg Comm,t- 11,crdk komitce 18 belreklik jonk en 5, primle doolatelling, min tee Mectings, 50 much caser 11 13 here where [hoge Working #ens op hierdic vreee /3/ip. is dic oplaing van Committe05 vakleer],nge. 

report. 
Ek kan my ni€ voorstel dat die Ultvoerende Raad lionder d• 

5. IMEU BRANCHES in>elle van al hierdie komitces behoorllk sal fungee, ite 

The five Branches of [he AMEL hold regular mectingsand are Hierdie rn€[ode maak natuirlik die (aak un die Pre"dent. wal 
flourling Duril m, terri of Off, i. accompanied b> my a„oorsitter by die Uivoerende Raad- en Dagbesruurt'ver/der- 
wife Joy, had [he privile# and pleasure of -ting each one M moet apiree. sover] maklike•. Dlt i, hier waar hierdie k./. 
of th•§¢ Bn,nehe•. iers o. hulle werksiram]Ee meet ve'lag doel 
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I would like 10 record my sinceregratitude to the EKecutive and 5. VME'-TAKKE 
Members of the Branches co, mal'ng my visia such m€mon- Die . rf Takke.an die VMEO how zereeld M.gadcrings en #an 
ble ones. pia@tig vooruiI Gedurencle my ampsierrnyn hc, ck, vergesel 

Withoui The dcurm> gade Joy. diewoorreggehadomelkvanhierdic/akke Branalef. 4,M El, would j ust :lot be whal it 
te besoek 

Is. Many or I he Inatien 1!ult the Execul,ve C aulle:] and the main 

body of the AMFU, which meei al national conventions and G raag wil el, my hartilkc dank en *aardering aan die bes:uur 
technical mectingi, handle, have their orlem at Branch level. en ledc van die Takke beculg. wai my besock aan hulle so aan. 

Al che Branch meetings, there 15 pal'licipatin' 1,1 d./ ons by genaam gemaak her. 
memberi who may shy awa' from participation in discur#ions Sonder hierdic Takkc, 5011 die VMEO nic gew¢es bet wat dit 

ational convention .M le'el The Brancher therefore play an 
is nic. Bak van die sake wai die l/vocrende Raad en die import atil rek in this AaE'/M. hootliggaam vandie VMEO, wat byeenkom bY nasionale ken. 

hanteer. hel hulle EXPRESSION vensiesen legniese versaderings. oorsprong OF GRAITI DE 

-95. by die Takke. By cli¢ Takv¢rgaderings i: daar deelname aan di• Mayor, Ladiand Cren,lernen, m• two years in Office as 
bespr¢kings deur lede wat miskien we aan besprekings op kon. esident hai been a great prl.,lege and a Innit rewarding vensic•lak sa] deelneem nic. Die Takke spect clus 'n 

experienee b/angrike 
rol in die Vmniging. 

1 "uld like to thank sincerely, [he Counemor arid Fng,neer 
mernbersof the /xecurive council for the hard work and loyal 6. UnDRUKKING VAN DAIKBAARHE[D 
Suppor[ Ihey ha•e given nie. " was extremely grati fying . have Mardie Burgemater damesen here. my h' ce jaar in dile amp 
had the k Nowledge and assurance at the wgium bili af a' Precidelit w as 'a ba" grool '. 0.5,4 en ' I lonentle 
th¢ Execin,ve Council. who would g willingly ·,hare my onder•,Tiding. 
1.oble'ls and hiide/' Ek wil graag die Raad,lede en Ing€nleurs/de van die Ult 
70 The Executive Councilandit'i numerou,committee• I would voerende ... harttik bedank m die harde werk en 1/jale 
like to thank mos sinccrel, for ull [Ile,T lia,d work and loyal bystand wal hutle aan Iny m/ het. Dit was besond= 
suppor: I can ai:gure yont (hal these commitIces don•t only work bevredlend om die wete en versekering 1¢ kon H dat ek die 
hard but thN (hey :Llo actueve a NIeat deal. Although thc Ex- getrouc onciersteuning van die Uitvocrend¢ Raad, wat beaid 
eculive Council has the final sa• on most of their ac[lilties, Il was om my probleme¢n la e met ge/i]Ilgheld met nly te deel. 
iS the,e commirtees that dothr nitty gritty of the AMEU func· gehad hot 
t.ns Y.'Lvere'lve/co./.ortherepoll frorathe'·arious DICUit•oerende Raadensybaic komitee£ wil ek (•k haNIik 
committees, frum .hlch you can glean the magnitude of their 

bedank vlral hulle harde wer ken loj/]eonderite uning. Ek kan attivities. 
u vcrsekcr dat hicrdic komitees nienet hard werk nie, inaardat 

A man welonsiantly turn to for .si&tance, is hulle ook baie bercik . our Secretary, A[hoewel die Uivierende Raad d e fi Ti:LIe 

Mr Rentne v d Wali. I think Beonie and I hit k off very well / cor die meese van hirrclic komhes se werksaamhede het, 
and I wo"1 like 10 •hank "il" mos( sincerily for his guidance is dit hierdie komitees wai emilik dle (ake van die· VMEO vcr. 

and rig. L hc[ alkrifte van die Iort Ben thank >ou for everling you have done versie van die perskele nia, komes 

for ine and / you and Annat jie for >our friendship /wards ontvang, waaruit u die omving vall hulle aktiwitelte ka:• bepaal. 
Joy and I 'n Man wic !.e by!•tand gerceld ges/ek word. is ons Rek etin„ 
The pos,(lon oi Technical Secre,•ry har come into bei/g and mnr Ilennie v d Walt, Ek dink dal Bennieenek hale zoed saam 

as most of you 'reaware, wa, filied by Mr Jules von Ablfien gewerk hel en wil hom dan ook harilik bedank v,r gy [elding 

]ule,need'nointrodu,Nonandlcansay (Int fules,6 fullyin cn bystand. Bennie. baic dankie ·,ir alles •vat jy vir my ... 
the Saddle aliendine to me many te,hilical aspects of the AMEU. het en vir jou en Anne,jic sc vriend/N kenoor my en Joy. 
Jule&, rat your alway; willing assibtance [ wolild like to extend 
a heare thank you. 1 am sure Untlyou will become an ins™u- Die po,isie van Tegniese Sekretans 1, geskep en sor• inceNte var 

u on ar 
:S..- 

.. 

Techiucal 

be.usis,1, die pos delir m..les Sccretary lon as>ou were as an Engineer M ¢mber. Allheng./ Jules 
higien hekendstelling Modis nie en ek kan ne':8 dat Tulcs [en 

Mr Max Clarke, editor / m newsteliel, AMEU Nm. 1 vollein dlegai LS mel al lictegniescaspekle van die VMEO. 
uld]ike t,ic/pressou, de,pest grat/ude forthewonderfu[ 1/1*&. w jou bere,d///1•e•dom M // iye behulpsaam te 

rk you haie done in running the AMEU Newslet[er· Max. wees, wilek grai aan jou my hanlike dank oor/ra 
11 /e doing a gieal,ob, thank you. Aan m Max C]wke, redalteur van om nuusbnef, v MEI One afll,e pillars of the AME U „ mack up of the Affilia!¢ Nuus. wil€k graag mydiepsie dank haarheid on,dru wr dk won- 

14¢rnberi. rhis unique al;wciation ihe AMEL has withille A f- derlike erk watiyindle VMED Nuusliner ins,t Max, jy doen filiates wo•ks e•cced#y well· n pragnge werk danke 

To Mr irlan Made'ty and h„ /arn [ extind a specia[ *elcom¢ Een van die steunpilare •al] die VMEO Is [Ile Geaffili¢erd¢ Lede 
and thank you for your ·,alued support Hierdic unieke genoots kap wal dic VMEO mel die Ocaffilicer. 
Tomy des hi, is uile 5 galaagd, wite Joy I .©• d like tosay & 449' b"hark you- 
your rarticlpadon In many o r my du,13. your support and en- Aan r m· Irian Madeley en sy Bpan wil ek 111 v•es,ale verwelkom. 
-ragementarehighlyapprecialed. 11 is your laveand affee· ins *roep en dankic se vir julie waardevolle ondery,eun•ng 
tion which has always bm mith me. 

Aan my eggef]0(e Joy. 9 B " ek baie dankie 46 - JOii deel 
Last[}111,10[Icas<.my,inccregratiluder/myowl,Town(ounell nameaanb,]evanmypligle, jout,yRIandenaa„,punngword 
who made „ possible for me to assume the Office of President. hoog op pr>5 geste[ Du ls jou hefdc wai altyd by my wa, 
us Well as colleagues in rny Depar,ment and here 1 ImA record 
the Laasic mair [lie dic minste name 0, my Secretary. Mr, Salome (300:Ii. who was my nie, my Opreete dank aan Im, oi¢ 

right Stadsraad wardit vir my moontlik hand gemaak het orn die 
in so much of the organising [would also like zo amp van 

record my *m lhanks to M pmvious Guncm©L le ihen Presiden, I kon beklee. sow¢1 as kollegas in my Deraaerneat 
Alderman cn hicr wi] ck graag die naam van Ben Ste m> Sckretaresse. mev Sa/" n and Sally his wife and more recently, m> 

bal van Presentiounalor, die Councillor Charks lawk,liN and his wif¢ 0/own, wat ash ware my regierhand mc! iee]Ii® 
Annemdrie, was, noem. Ek wil ook myopregle dank aan my for their 'alued m, me Raad*· 

s UPI'nrt lid, Raa,isheer Ben Ve) nen Sally Ey gade oordra 01 ' aan m I 
k was mdeed an honou, aild privilege to have sened you hu•dige Raadslid, Raads[id Charles Hawkins en Sy Kade Anne. 

marie. vir hullel,ilardevo]Ic by/and 
Dii was inderdaad 'n voorreg oin u re kon dien. 
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SCHEDULE OF CONVENTIONS, MEETINGS. B¥LAE VAN KONCRESSE. VERGADERINGS. FUNISIES, 
Flle-!ONS. ETC ATTENDED BY THE PREMBEAT ENS. WIT DEUR DIE PRESIDENT OF ANDIR PERSONE 
OR SOMEONE ELSE ON HIS BEHALF: NAMENS HOM. BYGEWOON IS: AHLFORTYANI 
Ati L FORTMANK: TERM OF OFFICE AMPSTERMYN VAN 28 SEPTEMBER 1987 TOT 1 OK· 
28 SEPTEMBER 1987 TO 1 OCTOBER 1989 TOBER !939 
Following is a schedule of conventions, finetions, mcc:ings, Onder:taandc is·n bykevin kongresse. vergaderings, funk- 
ele., whi,h 11]c President or someone on his behalf attended M ens. wat die President, of Nmand and•rs namens hom, 
duringth¢ ta / officementmed gedu/Ade sy ampsierm>n b>gewoon her. 
1 would like to place on record my warm gratitude tothe AMIU Gral wit ck hiermee my hallike dank aan die VMEO betuig, 
in allowing me and the other memb/9 1 en]„ted to assist, to dcur my en ander lede wie se hulp ek v¢rkry het. vergunning 
perform this very plasani dul of serving /c AMEU in th# te verlcen om hierdic bal aangenamc taak om die VMEO op 
way. hicrdie 8 le kon dien. le kon uitvoer 
0 Thein„itute of Municipallreasurersand Accountant, Con 0 5/ in:dituut "n Min"®ate TIouriers en Rekenmees•rs 

fcrence in Durban from 27 10 29 Or,ober 1987 /8 /26 se Konvensie in Durban vanaf 27 :01 29 Okiob/ 1967, wat 
a/ended by Mr Denis Fraser, then Ci[> Electrical Engineer deur m Denis Fraser. destydsc Eleklrows,liese SNIo- 
of Durb// gcnicur wan Durban by//woon as. 

• The Ind Orange Frec Slate Municipal Asswiarion Confer- I Die Rhie Oranje Vryslaa[ Munisipal Vereniging se Kon 
ence in Kroons[ad: 5&6 November !987 - Aitendid by vens/ het in Kroonst/. 5&6 Novembc, 1987 plaasgevind 
Dr Nice Bo,ha. Prei dent.Eleci and City Ilectrical Engineer Deur Dr Nic• Beth, Aawse•,csc-Pandcm. m Ekki f ©te:- 
ar Bloemfontein 41[ 14 [Jme nicse Sradsingenicur van Bloomrontein, in daardies,adium, 

, The Associated Scientific And T«hnical Socicnes of Sou,h by.ewoon. 
Afn¢a: Annual Gencral M¢¢ting artdinducrion of new Presi- / Dwea,Quies//WienskaphkeenT/gniesc Vere/ging,an 
dem, Mr D H Mills on 25 November 1987 followed by a Suid Afrika: Algemene Jaartikse Verg*ugen inhuldlgi,10 
cock,an-parly - Aucnded b> A TIL Fon mann. Presidcni. van nuwe Pre;ident. mn, D 11 Mills op 25 November /87 

I The Federation of Societies of Profes,ional Engine¢rs Award givole dcur 'a Rkcmerkclkpity- Deur mnrAHL Fort- 
Ceremony and Luncheon at the Johannesburs Country Club mann. President, byge.;•i}on 
on Wednesday 27 Januar> 1988 Award for services to the I Dic Federasie Lan Vcrenigings van Profess]onele Inge,lieurs 
engineering pro fession 10 Dr Francis George Hi]1 - Attcnded Toekennings/monic en Middagete by die Johannesbuig 
by AHL Forlmann. President. Buiteklubop Woensdag 27 Januarie ]988. Tockenning Ur 

• Ille Muniopar Association of Transvaal Exccuili¢ Commi[ diensic aan dic Ing¢nieursprofissie aan Dr rrancls George 
tee Mciting on 20 February !988 in Ihe Civic Centre. Jo- Hill - Deur mn, AHL Por,mann. Presidenl bygewoon. 
hannesburg - Attended bw A HL Fortmann. Pre„deni. 0 Die Munisipale Verelliging van Transvaal se Ui,voerende 

I The S A losmule for Orianisalion and Merhods - Semi- Konlievergader ing op 20 /ebruarie 198 51 n dic Burgersen- 
nar at Warmbalhs, held 00 18 and 19 hbruary 1988 - Al trim, Johannesburg - Deur A 11 L For mann. President 
tended by Mr K Lochner, Town Electrical Engineer. by,ewoon. 
Pieter'burg. / Die S A 1nstituut vir Or anisasic cn Me[ode - Se/inaar 

• Saul·African Fire Institute· 18[h Nalional Congress and e Warmbad . gchou op 18&19 Februaric I 988 - Deur mar 
1ng,ituie mecing al Roodepion from 24 to 26 Februan, K Lochner, ESI, Pietersburg by/goon 
]988. mended by Mr AHL Fortmann, Presiclenc • Sud·.Afrikaanse Brandwir losmu/: IS# Nasionale 

• The Ins,hute of Municipul Per,unnel Practitioners of kon,m en Inst]Iuutraadve/dering te Roodepoort vanaf 
Southern *rica: Seminar al [he Elgro Hotel In Potchef· 24 tot 26 Februaric 1988 - Deur AHL Fortmann Presi. 
/room: 21 and 22 April 1988 - A[ended by AHL For,· den[. bigewoon 
mann, PresidenT. I Die Inli[.u[ van Mulisipale Persolc¢I Prak./.s van Suid· 

• Th/'"won of Munk/'Eng,neers of Soulhern Africa: Afrika: Seminaar b/die Elgro Hoiclin Potcheltroorn: 21 
(Civill: 58/ Conference: I6 to 19 May ]988: Eau London en 22 April [988 - Deur AHL Foriann, Presideni 

Attended by DI Nico Bolha, President-Elect and Cify by,ewoon 
Elect„Cal Engineer of Bloemfonian at the fime 0 Die Instituot van Mun//ie ingenieurs van Su/Afrika: 

0 (Tbe Associa[/ Scientific And Technical Socielies Of Sourh Gill]) 38ste Konvensic 16 let 19 Me] 198•: 006 London 
Africa); Syllabus for maih¢mnatics: Standards 310 7: rossi. - Dcur Dr Nice Botha. Aungewese Presiden[ en des,ydse 
ble mvision Mamp on 4 Mu> 19&8 at[e•decl by Mr M j EkkLrotegnies¢Sla/ingenicurvan/oemfoniein. bygewoon. 
]Iuman, Town Ele¢[rical Engineer, Brakpan. 0 Die Geasgosieerd¢ Welenskaplike en TeGnicse Voren,ging van 
Gencrai comm¢nt m that the method of maching should Suid-Afrika. Silabus pr wiskundc S[anderd 5 to[ 7: MDOnt 
be tooked + and thai m/hematics should be taught more like hersioning: Vergadenng op 4 Mel 1988 deur mw M 1 
practically. Human. Elektrotegniose Stads,/gunicur, Brakpan bygewoon. 

0 Presentationof R250AMEU@wardonljMay!988, lothe 
Die best apprentice aithe Preloria Trainan@ Cenge alicmene gning was dat - Attended dic mciode van ker moet hei 
sien word en dat by AH' For[man/, Pre']den' wiskundc reer prakies moel aangebied 
word. 0 Presentation of R250 AM[l award on 23 Ma)· 1988, to Mi 

• Tockenning, an R 9,uee Taylor, as be„ appremice + 6 Du,ban Trainti 250 prys w dic be,te vaklee/ing by d,e 
opleklin/en,ru m in Pretoria N 13 M¢1 [988 - Dour A H Cent,/ - Attended by A/1 Firmann, President 
L 0 rarew/1 function on [4 June !988 / th/ Municip,[Assocl- Forkmann, Presidcn[. bygewoon. 

ation / Transvaal for Mr W /121/agen. /the,ime of hl o Tockening van ¥330) pr• vir die beste vakleerling by de 
re, ircment - A[rended by M, and Mrs Bennie v d Wait and ople/ing//rum in Durban aan "r Brue Taylor or 25 
Mr and Mrs AHL Fmmunn Mei 1983 - deur AlIL Fortmann. President b>gewoon 

0 Central Statistical Servises: Technical AdIsor> Commht# 0 Afskeksfunkg op 14 Junie 1938, deur die Mumsipale 
Electriciry and le: 1989: Miling in conocclion •th [he Vcr) .8 van Transvaal vir mar W Cruywagen, IT•et •v 'f 
compilement of a •uestionnairc h¢Id on 16 June [988 in Wede " wat deur mor en me' Bennie v d Walt en mnr en 
Pretoria - Attendlcd by Mr M J Human. ·rown Elaical maAHL Foitmann byge·Neon is. 

Engineer, B•pa•. , Sentrate Statisciekdiens· Tegn,ese Adviedkouniee Elek 
* AMEE Ea,[ C p e branch mee[ing in Grahanwl,own, on trisiteir Gas en Stoom: 1989: Vergadering i.v.,0 die upl.lei 

23 and 24 June 1988, *Indled Dy A 11 L Fo/mann • -*K op 16 Junie 1988 I' Pretor]a gehou en 
PreBident. dcur Innr Th>s Human, Elektrnegniese Stadl.ingenieur van 

I The Municipal Association of Transual Execorive/ommiI. Brakpan, b,gewDon. 
tee Meeting on 25 June 1988 in the Cound Chambers, I 00$-k/aptand tak,:wEade.ing van die 1 MED in Graham- 
Monitoria. Pretoria - Altended by AHL Fortmann, Btad, op 23 en 24 •unic 1988, deur AHL Forrman,1, Presi· 
Pre/dent. de. hygewoon. 
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I Presentation of R250 AMEL awarti on Frida, 1 Juiv !988. • [he Tran'...1 Munisipale Ver¢nling K.miteevergader/g 
10 Mr George Ncervout, as he' apprentice at ille Juhannes- op 25 Junk 1988 in die laad k Vergadersaa], Pretoria ge 
burg Training Centre - Attended by AHL For,mann, huu - Deur AHL Forimarn, President bygewoon. President / Toekenning van R,50 prys vir die beste vakkerling by die 

I /1. Alociated Scientific And .....1.. ies Of South opleidingsentrumin Johannesburg is op 1 Julie 1988 aan mn. 
Arrica: Controlling Executhe meeting on Thur&day 28 Jul> George Neervoul tocgekcl - Deur 'HL Fortmann, Presi- 
1988 in KeD,in House - Ail end# by Mr Mal /6/ke, To#n dem. b'gewoon. 
Electrical FI1gilleeT of Randburg. • Dic Geasgosicerdle Welenskaplike en Tegniese Vereniging van 
he most Suid·Afrika: Behcrende In,porlant 'lems fur notq Litvoerende were as follows:- vergadering op Do„ 

derdag 28 Juti¢ 1988 te Kelvinhuis, gehou - Deur mir Max 
The AGM Iould lake place on 18 Nomber Im und Clark/. ElcklroLigniese Stadyngenie,11, Randfurg, 
t. presentatinn of the latianal Aviard wil Irm part bygewcon. 
of •lie proc=lings 

Die belangrikstc [[ints vir kenmname M Moas polg 
Professor Ch-0 VI]loen. Slellenbosch Un]versity wab 

Die organising AJV an "Afrizech 1989" me¢,ing for 1989. All sal op I November 1988 gehou word en die 

11'ember toekenning van die hasionale Prys vorn, deel Hr, die soci¢[ies were asked 10 supply the *retary wich 
name, and addresses of verri,tinge anv contacts, members, /c. which 
theymay 1, •ein African Slatesoulbideof Ilie Repub]IL. Professor Chr isto Viljoen, St e]1 enbis ch 1_J,i„ ersirei t lei 
for invitation pilrpa'e'. "Afritech 1989'+ vergadering ,•Ir liligp,eorganiM:eT. Alle 
A for AS & TS is being negotiat. ledevercnigings is ..a om lan new headquarte" site die sekrearis 'alle en 

ed. 1 f adressevan Ihe R4.3 million enigekontrakle.leda, oTis wai hulle':ul ander nece,gry can he obtained, the old Afrika slale buite lie Johannesburg "Ob,e,atory,1 5.te will Republiek 4 1/8, Le voom- be bought from 
the ui[nodigings aan te stuor .IR 

A Daar word Mr ·n "ca. nuwe assing brochure" is being prepared and al] So. hoofkwaroer vir die GW & TV 

ciones onderhundel, would be indnen di, R# asked:o approach t ID "cop" mern- 5 miljoen b•nodig ka• vcr- 
kry word . sal die bers/organ,latlens . ou obtain donation• Jollanndurgbe "Obserutorium 
van die WMR gekoup word. 

All sociene,•realiked toermuielhal the AS& TS Se¢re- 'n 
[ary • informed of datcs "Werwingsbrosjure" word .iaanigestel Im elle Ver/,11. for all inain conferences. rech- 

gin' c..1 n,cal meetin0s, seminars, etc, 'o that these can be included gevra 'ord orn / 10 top" 1.de/orgarisal 
in sics vir donasies te the nader. calender fur olerall planning of r.n¢[ions 

o Presentat,un Al #eniging. word vewek of K,50 AMEU award te on 23 Augus, 1988, om versck¢rdat die GW to 
& TV Se kretaris van two diedatums van alle h Dofkonferen 

We 
ap]•rEL. Mark 

ntzeta cs - 22,27•trrd, Me•rb ges. t¢gniesever@aderings. ntices .[ the .0 semillair. ens,. ingel,/ word 

depcort •dat hierdie inlisting volled™ vir Tr,uninglentre- die AtIended b• AH L Farlmann, b•planninB van 
President tunk# op die kalender ingeslult kan word. 

I liEU Naial Branch mecting. Durban eli 26 /1,81]st [9881 • Teekenning van R250 VMEOpr»op' Auguslus]98Maan 
atlendcd 4 AHL rer,mann. President. twee vakleer!inge, mnre Mark Wen[zel en ™per de Beer, 

* The 85'h Municipal Association of Transvaal lunference wat dle [ocker,liir• deel as beste vakleerlinge •an die 
held in potche kroom on 3 ] August, ] and 2 Sep[cmber 1988 opleiding'entrumt"00(10poor[- Dew A H LFollmarm' 

AtIended by AHL E·ort,nann, Pres,de,it presiden' by@cwoon. 
• The 81,/ Orange Free State Municipal Association Cunfer- 0 Naialtak van die VMEO-vergadering gehoil op 26 Augustus 

ence held in Bleemf""em from 14 10 I 6 September 1/8 1988 'Durban, deur A H [.Fortman/, Prtbid¢1•tby.*oon 
- Aucided by AHL Forimann, President. I Die 85ste fluitisipale bercniging van Transuals¢ Konferc n 

• The As,ociated Scicnifi¢ And Te¢hmi¢/ Societ]/1 0/ Soulll le,s op 31 Auguslus. 1 el 2 September 1988 1¢ Poell 
Africa: S'llabus for marhematics: Standards 8, • & ]0 PM stroom gehou - Deur AH] Fortmann, Presider, by. 
s:ble revision: Meeting on 13 Ojober 1988 allended by Mr 0¢woon. 

Thys Human, Town Electrical Engineer, Brakpan 0 [}ie 83&1¢ Konferensie 'al die Orn,oc Vrystaut Mu•,pale 
Ve'iniging in l*loemfon'e,i' valaf 14['t 16 0=ral comment was - 11™i Die method of teaching Seplember ]988 
gehow - Deur AHL should Forto,unn. 

be looked thaL n,•[hematies should be President + and bygewoon. 
",e ocassosieer,le taughi /clenskaplike en Tegnie e Wreniging van more practically and furthermore, Iha[ mc differ Suid Afrika: S,labll; ,/ir w 'Aisk,inde: levels Standerds 8. whauld be limited 9 & 10. lo only two or a, [he most Moonilike ber,ieI,ing: Vergadering op I 3 Ok•ober 1988 - three for ex/mple Hlgher and Standard grades dein innr Th» Human, Elek(rotegniee Swdsingenieur, 

• Brakpan, b/moon 
The Asocialed lentific And -rechnical jocietie, Of Soudi 
Africa Con,rollingExecutive Meetini onThurbdity. Oc- D e algemene mening was dal die met mle vall leer moct 
coker IggE in KeNin House -Atiended by A H L Formmnn hien •ord crl dul wiskunde Inier prak,les aangebicd 

I Function organ„/ hy ihe ECA for the presentation of word en verder. A die versk,]lende 1•lakkc 10 [ net Im 
Dipini,w of Eleclrical Contracting Managemeni. lor '1• fi•r of uiters dne vir Hoer en Siandaardgraad beperk aurd 
ame, te en candidat/5. ai the S,lnnysid¢ Park Hote[ in Jo 
hanne,bl]W on Thu„da> 27 October ]988 - Ainded by o Die Geassosleerd¢ Welenakaplikeen Teenlese Ve,en]1:ing van 
A ill Formann. Presidentand Mr knnie v [Wal:.IMFU Suid-Afrika Beherende Uitvocindevergade.ing op Dond„ 
Seer.(ary. dag 27 Ok,ober 1988 in Kclvinhuis Rehou - Deur AHL 

• The Associaled Scien..fie And Techn].al Societies Of South Fortmann. Presiden, by#ewoon. 
Afri¢a. General Meeling and induction of new Pre„dent, 0 Funhie deur die EKV vir le eerste keer georgal„beer vir 
Mr Les James, on Friday IN November 1988 followed by die tockenning,an Diplemas van Elekiriesc onderneming 
a Cocktail party- Attended by Mr P J Botes, Town Elec- batuur. m hen kandidate. by die Sunnysid¢ Park Holel 
trlcal Ellglneer, Roodc/ort, in Johannesburg op Donderdag 27 Ollober 1988 - Deur 

0 The 84(h Natal Municipal Aeocialion Conferenee hell in A 11 L Fortmann. Presidem I mnr Bent le v d Walt, V MEO 
rie(ermaritihli,g on 2! ind 22 November 1988 - At•ended S¢krciaris, bygewoon 
by AHL Forlmann, President • Die Geassosiecrde Welenskaplike en Tegniese Vereniging van 

I The Fed¢ration ofso//m of Profe/ona] Engjncers(PSPE) Suid-A frika: A]gcmcne Vergadcrin• en inhuld,21[18 -11 ,t•i we 

Award Ceremon>and luncheon at the Johannesbur' Coun President. mn, Les James. op Vrydag 18 November ./ 
tr> Club on 27 January 1989. The FSPE 'ward for Se" gevolg deur 'n skemerkclparI Deur mor PJ[ Roles, 
Ice% to the Englneer,ng Profe•:un preter,led to Dr Nico SUJ[- Elek(roiegniese S[adsingcnicur. Roedepoort bygewroll. 
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terheirn - Ailended by A Ill rortman,1, PIe„der,i. , Dic 841•c Konvensic van die Nalal Munisipale Verer,Lglng 
0 Th/Municipa]Associationof Tran,vaa]Execut•vecon,wut- in Pietermaritzburg op 21 ¢n 22 November 19/ gehou 

tee Meeting on 23 February 1989 in the Civic Centre. Jo Deur AHL Fo'trnann. President bygewoon, 
hannesburg- Alinded by Mr Arlie •d Berg, Town Fk • Die Pedcras,epan Vercnigings van Professionele Ingen,eurs 
trica! Enpincer, Krugcrsdorp (FVP[) Tockenningseremonic en middlek by die Johan 

• The AMEU Good Hope Branch meeting held in Cape Town nesburg Bulteklub op 27 Junuarie 1989. Die FVP[ Toeken 
on 10 Mar¢h [989 - A[[ended by A il L Fortmann. nlng w Dienst¢ aan dic Ing/kursprofessie deur Dr Nno 
Presiden: Stuticrheir toegekrn - Dcur AHL Fortmann. Preside,/ 

I The Associated Scientific and Technical Socicties of Soul by:ewoon. 
Africa. Controlling EXCCUIi,C meeting held on 27 April 1989 * Dic Tran,vaal„ Munisipal, Vereniging Komitivergadering 
in the SAIEE Council Chamber. Kelvin House. Johannis- op 25 Fcbruarie 1989 in die Burgersentrum. Johannesburg 
burg - Attended by AHL Forimann, President. gehou - Dcurmnr Aitle v d Berg, Elektrolegn/c Stadsin 

• The[nnitul:of Municipalversonnel/racti[ione„Confer genieur, Kruger,dorp bygewoon 
en•. held in Durban from 10 to 12 Mav 1989 - Was lo • Die Goeic Hoop Tak van die VMEO se vergadeing op to 
haw been attended by Mr FLU Daniel, Prcsidont-Eleci.. Maar, 1989 I Kaapitad gehou - Deur AH L Fortmann, 
but unforinarly circumstances barred hii altendance. President bygewoon 

• The 12th Insitution of Municipal Engineers of Southern • Die Geass osieerle W¢ten/aplike c n Tegniesc Vireniging, 
Africa Technical Meling held in Kempton Park from 17 van Suid·Afrika §¢ Beheerraadsvergadering gchouop 27 
0 19 May 1989 - Attended by A H L Fo/mann. Presideni, April 1989 in die SAI[I 3¢ Raadsail, Kcligebou, Johan 

• Presenration of R250 AM EU award on 24 May 1989, to rhe nesburg - Deur AHL Forrmann. Pre•ide/, bygewoon 
best apprentkcal the Prewria Training Centre. Mr Steven 0 Die Insiliult van Munisipalc Pcrsoncelpraklisyns se Kon 
Dave laude - A ended by AHL Forrmann. President. vensie, vanaf 10 10[ 12 Mci 1989 le Durban @chou - Sou 

• Diplomaceremony ofthe Technikon RIA. in Ihe Linder Au- dcur mor FLU Daniel. Aangewese-President, bygewoon 
ditorium of [hc Johannesburg Coll//of Education, on wees, maar ongelukkig hetomstandighede h{Jin verhocdom 
Saturday 3 Jun€ 1989 - Attended by A H L Fortmann, dii by ..0)]1. 

Pregiden' 0 Die Innituut van Munisipale Ingenieurb van Suidchke A fri- 
• Function ofthe Skills SA National Competition on House ka se [2dc [w¢c-jaarlikse Tegniese Vergadering, gehou m 

and Ind#trial Wiring, to choose a sec[or winner Lo go 10 Kcmpton Park vanaf 17 toi 19 Me[ 1989 - Dcur All L 
ihc United Kingdom in Auslut 1989, held at the Eskom Fortmann. President. bygewoon. 
Training College. Halway House. on 7 Ju® ]989 - Al- o Toekenning van R/0 pry, vir bek vakkerling by die 
tended by Mr Jules von Ahlt-ten. oplcidingsen,rum in Prctona. mn, Sucvcn Daw laude op 

• Reinstiturc of Town /terks of South,rn Africa: 30th/on- 24 Mei 1 089 - Deur AHL Fortmann. President, blewoon 
ference heldin Kemptonpark from,10 8 June [989- Ai • Diptomaplegligheld van li Technikon RSA, in die Linder 
tended by AHL Forimann. Prcsid€nL. Ouditorium w die Johannesburg College of Education . 

• PIesentacionof R230.AMEU awarcion 9 June 1989.,O Ihe Salcrdag 3 Junie 1989 - Deur A H L Forimann, President. 
batapprcntiec a[ [he Dwban Training Cintre - Aitended byNewoon. 
by FLU Daniel. President·Elect. 0 Funksk van Vaardighed¢SANasionate Kompeti,i/00,Huis 

• The Municipal.Uociation of Transvaa! Exccull,Commii- en Industriele Ikdrading, 0% '0 ardeling/enner ie kies om 
tee Meeling 00 24 June 1989 in the Council Chamber, in Augustus 1989 na Enecland ze gaa/. gehou by die Eskom 
Munitorm. Pretoria - /Ended by Mr Coen Scherman City Opleidingbenium, re Hal fw©gbui. op 7 Junie 1989- Deur 
Electrical Engineer. Preloria. mn[ Jules von Ahlften "g'woon. 

• 1,eseniation of ISOAMEU awardon Friday 30 June 1989, 0 Die Ins,iluut van Stadsklerke van Suidelike Afrika: 3Dste 
lu the best apprentice / the Johannesburg Training Centre Konreb gehou m Kempion Park vanaf 5 to18 Junie 19•9 
- Aien(led by FLU Daniel. President·Eleet. Deur AHL Fortrnann. PreNidem, bygewoon. 

I internalional Ele¢[rou/hnieal Commission (1£/) General • Tockenning van R250 ,Er die bare vakleerling by die 
Meeing held in Brighton. United Kingdom from 3 - 15 July oplcidingsentrum in Durban op 9 Junie 1989 - deur F L 
1989 Atended by AHL Forlman/,Presiden! and Mr Ar- U Daniel. Aan/wese Prcsidem, bylwoon 
tme v d Berg. To,I.n El«trial Engineer, Krugersdorp. 0 Die Transvaal Munmpale Vercniging lomitiovergadering 

0 Me/ing of Presid¢ms ©f lemb/ Societies of AS & Tl held op 04 Junie 1989 in clle laad se vergaars#al, Pretoria ge 
en Pricay 15 Seprember 1989 in the In/8 Telescope Bu,Id hou - Deur mnr Coen Scherman. Elcktrolcgniesc SIalsin 
ing.Observatory sic, 18A Gill Street. Observatory,Johan- genieur, Pretoria byeewoon. 
ne,burg Attendedb, Mr J A Loubscr,Tow/Ele/ricaland o Torkenning van RIO prys vir die beste vaklecrling by die 
Mechanical En:]nccr, Benoni oplciding:entrum in Johanciburg op 30 Junie ]989- Deu' 

FLU Daniel, Aangewese Pres,dern. bygewoon 
e Internbionale Elekirotegniese Kommisslc (121) Algemene 

ereadering wat vanaf 3 -13 Julie 1989 in Brighton, 
renigde Koninkryk· Deur All Fortman,1, President en >:NE•> nr A[ticv d Irg. Elcktro[¢gnies¢Sladsin:enieur, Kruger• 

orp. byge,.oon. 
/ ergaderingvan Presidenic van/devercniging, van die/w 

& TV wal op Vida: 1 5 September 1989 in dic Innis Tele 

skoopgcbou. Sterrewaggeboo. 18* Glnstraat, Observato,>, 
Johannesburg gchou wai Deur mnE J A Louise, Elek 
trolegniescen Mcianies Sladsingenic„ van Denoni. byge 
woon. 

UITIO[)1{:ING: le KONVEN!,lk M 
Im[, F KOTZE: PORT EL]*/UlliT• 

Mnr dll· PreMWcni. Ilamen, dle Burgemmler en Niadir,nud m 
Porl Fli•libe* wit on, u bale. baie harllik unnoo, om u Kuu 
vensir •,or Iwee jailr in Por( Ellz•belh te ... 

m •riendelike Wad} 

Mnr Fred Dinirl: Presidw¢ - Bate dankle Rd) Koue, die 
¥MF.O ainv•ar u /1,-liging m/mk. 

22 VMFO KONVENSIE VERRIGT]NOE OKTORER 1989 



ELECTION OF PRESIDENT ELECT 
VERKIESING VAN AANGEWESE PRESIDENT 

J D DAWSON: /111•HAGE Ill F KOTZE: PORT ELIZABET}[ 
Fint. Mi Dan..Congratu]Ation' onyourelection .thelligh.: M,ir d e irilll•erkine Fres,de., mnr die Burgernersler van 
uffiCe in the AMEU und best wi'hes for u successfuil lim as Knum[ad. Ludio und Ge,"men, before 1 second thi& proposal 
Pres.... I want co lety" know tha[ Mr Charles Ada/3 ]5 the gentle- 

man kno,;41] in Po„ Elizabe,h as Mr an eng,/eer with a dean desk Pres,dent. members of the AMED, il is some years since and Am to ell you tha„han no, so easily done, Dit ]sal· the Presidency of the ·'.MEU lins come to the Eastern Cape. Ic•nlik 'n The ingcnicur wat gypersoned sy marmeonder hom, kal moil recent was when Ken Robsoll, ille City Flectrical En hou waar hY hulle wil ha. Vir 
ndon, my, as 'n laadslid. is d,1 'n bai e Incer of East Lo was pre,iclen• fram 1977 to 1979 and 

grool eer orn In" 30'n"gendeman" gaarn Ie werk virdiearge- Prior to thal i, w. iver,Ty-tmo yeari agothal laid Murra>· lope Iwintig jaar sedert [968. Nobbs of port Elizabet]1 was president fram [965 to 1967. 
Mr Pregiden[. allow mc /1¢as¢ while In ]'•.e got the my cpinion I I nuw tir/ that Ihe City Electrical opportunity Ing]/eer 00 the ruitrum as a / Port behe•er, and I for know you are leo. El,7/beth f.hould be considered the Sir, presidency of may 
Goci 

the AMEUL bless you for the nexi two years. Secondly, &[r President, 
allow me ce use the honlbrush and that is to the Pas, Presi 

Mr Charles Adam of por, Ellabet}, is ..11 known to all of den[ Mnr dle ul,tredend• President. bme dankle vir u Jeid,ng 
you but for the record the following Information Ls re|evant as lic van di¢ Unvocrend¢ Raad gedurende u le, /yn n weet 

toe daardic pragtigi dorp van u in die [11]u• was, *as ek o dle r Alain. cole' fram a family with a long assect/lon wi•h eerste inslansie irens bekonmerd om hierdle I /G/ e htvoerende Raads- AME: an d [he older member will recall his farher who vergaderings in u gebied by te woo/, maar di, bet 8/ ander • 1!]c Town Electrical En@ineerof Somerse, West 0 2 1 
tar m geblyk dm ons no@ akyd welkom wai. attender ...fercnecs, 

Mr Past Pre/ent, thank you Charle• very much indeed was borr in Oud'hoorn and mairlculaied from the 
Boys High Schoolthercin 1950. Hethen•ent toCape-rown Secondly, [ wan, e thank you for W hand of friend,/ip W 
Universily from which he gradua[ed as an Elecrncul Engineer you have actually exten,jed " the oiher eoguleers In Lile R"ub]" 
i. 1955. or Souih Arrica. Gent]cmer, we cannot allaw, / lea,1 Lhat 
Charle. bridge. are nol being buili b/ween ingineeTs in the Adams Republic is 01&0 a Professional 
ge 

bul thil had 

Engineer. a C harlered lin 
or Soulh A frica. There are so man, stream• •ri the neei. Memberofthe lovely coun Institution of Electrical Eogine€ 1 (Lan try ofe uni tube ]11. bridged meinle,liely worried [ha Membe. or & Suu'h African II]5[1[Ill . lie'trical En- 

I 
eneincers in South Afri¢a had rolloi,ed their own r Ih in the neers and Member of the South African Institu[/ of Manage 

9 past. Bairdankie, m dic ·,oormah# Pres,dent, cat u ent. hierdic 
halld uitgesirel: her i,adle siviele Ingenieurseli da• daar'n prag. 

1' ]956 he accepled employment with Aiocited Electrlcal In tigc samewerking 16 Ln verband met ],lerdle illsiaihie 
duslrie• I„ ancheswr, 

i. England, where he stayed for,wo years· 
I And arn thurdly, Re•illemen. you know, 0,[c 

sur€ of the t first jo!.i; of the he regarded thk as aneof the bestmovesheever 
madle, Good 1 ord was, let *re be becau•e ligh[. El: sien th„ alty' die clek ]6 where he me¢ and married Audr€y, his troces 
w,fe· mese ingcnieur In claardie He lig has wanl aN ons die [ig nie het a son who has picked a carier in computers, and nie, 
a wai d·:ardie 

daughler in tlekrn>•*01,it,£ ln&¢nieto datar kan sae] with an Holoul Degree Psych{/0. inc. kan 
ons nie i. die iig wancle nie en Ons het log r, plig op aarde 

Terug in Su /.A frika het hy as *istent Ingeni¢u• vir EskoT,1 And withihose words Mr President , It u. a greal pleasure for 
te Slmmerpun. G.miston .werk. Vroeg in '961 het hysy inet/tell yolilhai •e'uu'd 1•ke and we will welenme Mr 
mul]151!pate ./.bilan begmtoelly. Assile/ ]ng¢nieur bylie Charles Adams as the new Pres,dent elect van hierdle pragrige 
Munii,Paliteit van Germiston aangeE/is In Ok,ober ]963 wal Veren,glilg un u Mag u lanklewe. Bale dank* 
dil Ger,ingon se Fc/les en Por, E]izabeth se wins toe hy nadie 
vmendelike Slad verhuis het om as Ass]§,ent Ingenieur by die 
Elektri,#sdeparternent te werk. In 1964 is hy beverder tol 
Ver•prelding, Ingen,eur, in 1960 tat Senior Ing:rucur. un 147. 
!°I Hoof I [lgenicur, in 1971 10, Ad,unk Elek trotegninese Stads- 

genieur lin Desemb•[•4•015yhuidige-•lektroles 
i... Stad•ingcnieur· 
Dit beleken dal Charle§ Adarns 'n deeglike =mhandse ken 
]]]9 vall elk, fase, lan n mun•slpale elel•trl=,[sondernem.8 '4 

het. 4 n rede .aaroli hy 'n u•ters gesogle keuse •Lr a,•r•ge 
Wese president vaI, die VME01&. 

Mr Adams has beell a regula, attender / AMi U confences 
andmeeungs ner Ince he becarnt elY Elet,2 Engineer of 
Port Elizabeth and abnoit w ariabl> has been accu[npan Led b, 
his vme Audrey wh[1 1 am sure will suppor[ hun tully both when 
he H Presidel,1 -elect and when he becomes Pre"dent m 1991 

Mr President, members o f the AMEU H is my pri vilege 8 Town 

'1 
* eer of Port Elizabelh's neighbollring town 

](en a e and as a member 01 ihe Calie Eas'ern Branch of (he 
AMEE to Formally Lropos, Mr ChaAli Adams a• President- 
cleci of Ihe AM EU for the period 1989 lo m. i 

MR FL U DANIEL: PRESIDEP• 1 
€k wa nou Raads® K/ze em worentne te kom am die,oor- 
stel te sekond/1 Rd• F Kt,iz.i. Pi>Ff Fliznbe,h 
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MNR FLU DANIEL: PREIDENT 
Is daar cnige ander nominasi¢67 
Gcen wrdere nominasics meer ne. dan verklaar ck dul mnr 
Charies Adams as A angewesc-Pre,id ent verkics 13. Mir Adams, 
kom nou vorenioe ass¢DI]ef Charles, congratulalions 

MR CHARLES ADAMB: PORT EL/ABETH 

Mr President, Mr Mavor, Bland Gentlemen. = thing 1 hate in life / ss/aking incoa mik¢ I 
me nervous especially on an occasion lik, this *hen in/c been 
eh (En [o follow Fred • President in Lhe AMEL. IM a very 
f rmidable task bul one (har ] hopelhat I wi![ fulfill as you 
wouldlik¢ meto. The AMEU isgoing to face many challenges '\f i over the [,ext coup)c of year; as the theme of 'he conference 
indicales And ] 0/4 hope that ] wil] make (hc AM EU inio ihe 
sort of orgunisanon iha• you would like lo sce. 

Baic dankie vir die verir/le #al u in my gestel hel. Ek Ls oor. 
wiN da[ my Raull my tell volle sal ondersleun gedurende die 
tyd vanmy *suurenek hoop nctdai ek uver rouesal hand- 
haar. Dankic. 

MR FLU DAMEL: PRESIDENT 
Charis. [hank you for your kind words and l am suri where 
your desk was clear ar office, thal is going to be a Ihing of the 
past. Pmtheperson who'.going b havc acleard©5k fran] The Premdem, Fred Daniel. now Cap, Town. corgratukaes,he newly 
on. elected rrei,dem Elee!, Charles Adams, ron Ekibech. 

HONORARY MEMBERSHIP - ERELIDMAATSKAP 

MR FLU DANIEL: PRESIDEIT our verydis,inguished member. Theconferm/tof Honorary 
Dames en here. ons kom nou by die 10/enning van aelid maar- Membership of our Asgocia/on is a recognmon of truly oui. 
skap. Confermen, orhonorarymembership This is a m im. sianding service to Ihe Associarion and an acknowledgemen[ 
portant item on our agenda, namely ihis confermen[ of of an en@ineer's comp/ence b> his peers. 
honorary mcrbershipof,he AMEU on four Ir> disiinguishcd Mr Preyidenl,1 wi!.h to propose for that gri honour, Mr M p•ons who have been •sociated and rendered invaluable scrv 

P P (Ma©Clarke, Town Engineer $ Rundburg- m, friend. ice 10 [he AME U over many. many yearb. This honour is nor counscllor and municipal neighbour lightly batowed therefore and msure ibal you alla/ec is well 
dimed by those who will bc re/iving H here today. Max *as born, raised and educated in Butterworth. Transkei 

Aft„ marriculting he enrolled as a itudem ar the Universy of 
Ihe Wilwaterdrand from where h¢ //uated wilh a degree in MR MrP CLARKE: RANDBURG 
Electncal Engineer].. 1947. As a.ung engineer h¢ returned 
to h],muchloved laiter,Capeand spe¢H,h¢ nex[(hree MR T ..GO: SANDTOP• years 
in East London, Kingwilliamsiown and Alice where he was em· Mr Pre,ident, diSlingUIEhed gu¢,Ii. Ladies and Gen[Icmen. 1 
ployed by E'kom, firsl asa Pupil and 'ter / a Junior Engineer finly hingur andprivilege 'ohavebeen invited te propose[he 

conferment of Honorary Membership of the AMEU on une & In !95 1 Max se, 5/1 for wider horizons and spent [wo years 

# 1 /4 7•7 11*' 
' r·, .•14• • . 1/1 

If 'f 
k,m wdon Dmm, Pletermar//urg. M b/, Roodepoort, }en Loubser. Benom and Max {Neke, Raitdburg, merved 

Nonarao Membership /,he AMEU. 
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with Ihe B T.H Co in Rugby.England, where he completed MNR P J BOTES: ROODEPOORT 

a Graduaie Appr¢nticeship and. more importanity. mi his fu 
tur¢ wife, H¢ returned / Bkom as Te/ Engineer / Simmer- MNR AHL FORTMANN: BOKSBURG 

pan. Gcrmiston where. during [h' ensuing [wo years, he ob. Men¢er die President, danes en here. Erclidmaatskap word nic 
tained his Government Cerrificate of Competency (Works) ligelik aan kmand dcur die VMEO zoe:cken nic Die Uit. 

vocrinde Raad bcsin dicp cnerns(ig wordat ·n aanbeveling',ir It was in 1954 that Max madc. whar for him and. might 1 say, 50 +I loekenning gemaak word 
for the AMEU were to becom€ significani deciaons In March 
of that year h, married his lovely anci charming wife. Eileen, Een 60 ' n persoon w aaroor dic l hoerendc Raad besin h/ is 

and in June hejoined the Municipalwortdas Town Electrical .nr Piet Bols, Ekkiroccgnic;c c. Mcganicsc S[ads/genicur 
Engineer orSomers¢I East. The C]arkeslived In Somerse' Eas' van Roodcpoon 
for 16'4 happy years where Max built overhead lines. in col- 

Mnr Pkier Johannes Botes g op 30 Mel 1929 / die Vr»taa, loquial terms."for Africa". 
gebore waar hY op die plaas Suringbank, naby Ascent, grect 

ln, 1970 Max was app©inied Town Electrical Engineer in New- geword het [[yhelsy hoeskoolopleiding aan Vrede Hoer,kool 
slle, Natal, whcrc he Sp¢CI whaI, during [hat period, = oncier/an en sy univers/re opliding aan die Unwersiteit van 

2-2 ve bee na mv hectic 691 years [n 1976 he moved to Picter. Stellenbosch vanaf 1947 t0t 1931. waarhy bygraad' Sc Elek- 
2 

ritzburg where h€ spent 3 years as Assistant Town Elecri. tries (Swaarstrooin) vc•crf hei. 

'I Engineer. Hy is me[ Crineygmroud en M die h"elik is vicr kindcrs ge. 
]n knuary 1979, much to my delight, Max was api>OM¢d / bore twee ;euns en twee doglm. Sy stokperd,ies 15 ver verwyder 
the first Town Electrical Engineer of Randburg. I remember van clcktrotcgniese ingenicurswese, naa"k heng' en 

visi[ing Mirhortlyarir his appointment in Randburg. He was wildevoclbocrdery. 
the Ele¢,ricil' Department and had alablished himself in a 

Hy is in besh van die Scnifikaat van Bevocgdheid vir Elekiroteg. house whichhad bcon cxproprialed or purchmdto makeway nics€ vir 
for new Civic buillings. Ingenicurs asook die Senifi kaat van bevoidheid Max's offfice was the main bedroom 

Meganics, Ingcnieurs. In September 1969 word hy as P,ofes Today ih€ Depar[ment has a staff of about 150. 
sionele Ingenicur geregislreer en 1 'n Genoot van die Suid- 

Max hasalways be¢n & most active member of le AMEU, He Afrikaanse Instimian Elektriese Ingenicub. Verder hit hy 
became an Engineer M¢mber in ]935 and at[ended hi firs, con- oakdie Diploma Organisasie en Meiodes in April 1974 verwerf 
ven[ionin Margateshortly'hereafter. 1[eserved.0 iermsas en is 'n Genoot van dic Ingenicur&/ 00[glcap a] Suid-Afrika. 
Chairrnan of .he Cape Easlern Branch and it was d,irin@ one Pict her ly diensloopbaan as Leerling-Ingenieur b, ESKOM in & ihose [irms / offi¢einihelaic M/,that I firs, mci Max, 

1952 begin waarna hi in ESKOM §: Vcrs//dingsin. He kindly invircd mc (a commer¢ial + the zirn© to pres¢n[ a 
siandhouding&afdcling rot 1955 werksaam was. 

sheri talk on aluminium in Somerset East m whaI was obvi. 
ousiv a veryactive branch *che AMEU [ 81 1, nervous as Vir on/vecrcen jaar was hy Tegnics, Ingenieur by die Johan- 
a k.,In, bu' Max, all of scven ycars my scnio'. looked after 005burgs, Eleklrisiteitsdepartement. 
me hke a falher. A mosl memorable .sitl 

[n Ok,ober 1956 word Pict m Assistent Stadsclektrotegniese In- 

genieurbwdieS,adsraad van Roodepoortaanges/. Hierword 
Max served /0 terms as Chairman of [he Na[al Branch and 

hy in Augustus 1 96] bevorder tot Sladxlek Iro egiese Ingenie r 
enc as Chairman of [hc Highycld Branch. II¢ was appointed 

Iddat mir Derek Brown Roodepoort . diens ver[.at hit en 
10 /¢ AMEU Executive Commiuccin 1983 and has been Con. 

St.*./.gruisc en M.anies¢ Ing¢nicur n 1969 
venor of the Public]• Committee ever since. Since Janui 1986 
he has been Chairman o f The Recommend/ons Committee and Ekken Pietreedi sedert !961. In Ill hetek viron:eveervier 
is th¢ AM EU represenia,ive on,he S A. National Committee jaa• onder ham as Verspre,din@$111gini¢w by die Siads/ad ge 
of the World Energy Conferince- he r/urned only last peek werk. Hier hc[ ons vans/fsprikid nou kinnis *maak in h¢[ 
from a conference whia was held in Montreal, Canada ck baic van munisipale ingenicurswcs, by Pict /1/er 

csides his municipal, and AMIU intcrests and act,vities '0, hich Mnr Botes loop al 'n lang pad metdic VMEO. Nada[ hy Stads- 
ould be enough for most mortals, Max found the time •o be clektrotegnim [n#enieur van Rookpoort Beword het. 11/ Pict 

Clmirm an of the Nala] Intand Regional Committe¢ and ihe Jo- uit die manspoor in die VMEO na vore getree en recdsin 

hannesburg Regional Advisory Committee of NOSA of which 1966/67 word hv se kre laris en in 1972/73 voorsitter van die 
Commill¢eheisp•esent[yasen·ing member Heisarnember Hoeveldtak. 
or hi, Church Council and Finance Committee. 

As carly as 1971 Piet was elected onto the AMEU Executive 

He played bowls regularly un/some years ago but now finds Council. In February 1979 he ws inducted for a iwo·year term, 
time for only the occasional game. as PresidenT Of th© AMEU II the Convention held a[ mi Rand 

Afrikaans University. 
This nextitemcould have b¢cnincluded undereitherthe head 

ing " AMEU" or ··Hobbies". - ] decided upon the laiter. To dalle Plet has servell the AMEU Max. on the Executive Council 

in anthe spare time / his disposal stared. compiles and fairhfully for some edi(s eight¢en years. 

our meste.ellently produced. glosy magazine, AMEU N /45. A, Chairman of thc Electric/y Supply Commince. 3/ has done 
Hanyonewaswondering whythgoeverze¢ pholosonhe Town sterling work, as I also pointid oui in my Presidemial Address. 
Electrical En/neer of Randburg in [hal magazine - well, the 

Mr Botes answer was appointed onto the Elec- is s imple. 6,2 /her on the wrong side of On le 24th o f 'c May 1985 camera 
Councit / Esk by the Minister of Mineral and Iner- or ir the dark tricity o m room 

gy Affairs. for a period of ihre¢ years, In May 1988,his ap- 
Max and Eilecr have three lovely rnarricd daughters and three polntment was extended for a further iwo-year period by the 
gralidchildren. MiniSer or Administration and Pri•ausanon, 

Mr Presiden[, Ladies and Gentlemen, it is a great privilegeto Piet's deep knowled@c andexperieni has helped him to make 
beamemberof the AMEL but in [/3 particular ins,aaeone extremel y valuable con, ribuno n s to the work ing of 1 he llc- 
can reverse [ha, statement and ka> thar the AMEU is the tricity Counci]. Heahoserves 00 [hree/ommitieesof ihe Ele/- 
privileged one for having 41 Ma,4 as a Mimber. h is with tricity Cound. namely the Finance Committee, the Tender 
honour and much pleasure that [ formally propose that Committee and the Tariff Commh ee 
HonoraryMemb¢rsipofthe Anociation *Monicipa] Electrk. 
4 Underiakings be confeTred on Mr Max Mr Ladies and Percival Presidenr, Gentlemen . 1 PreE,on am surlow m us[ agic 

Clarice. wlih me 0]aI Mr Pie[ Bot= has all I auribul¢§ requlred of 

someone who deserves a conferman[ of Honorary Member· 
ship. 

Di• is dus met grool /noeb en my woorrcg dal e k die voorste] 
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aan bile konvensic voorle dat ¢Ielidmaaikap van die VMED This wry sound [rainingandap,Fience ensured thar Gordon 
aan Petrui Johances Boles locgcken,40/ would climb ibe lad*r of success when he murned to th¢ 

Dankie mnrdic Millent. municipal service ]/ 1961 as Assistan/Depaw City Electrical 
Enginecrof Pieterm/[/bur@ and s]Dec taking over from Jack 
Waddy „ head of thai Department in 1978 he has filled [he MNR r J BOTES: ROODEPOORT 
post with distincrion [tcan b< said of Gordon Davies that hc 

Dankle dar u my kies as Er¢lid, Ek wil nic v«l $8 nic. net 'n 
made/* #ade the ha# way. improving has quahfications bi paar bedankings doen, Dial virmy 'n bal groot behoefte van 

die part timestudy / Technical Collepeand Universityand hemus! hart om'n paar bedankings [c don wanneer mcils 50'n 
De admired for hud determination and groo, eer o/vang het en m weet dar daar ander perseverance especially mense ager 
afterasome'ha"is:ouraging/arl 'prepschool Wouki his jou is *at joi gehelp h/ om dil te kon docn. Eerstens wit ek Headmasier have believed [ha[ the pupi[ he rmd "very weak netgraas vir mn, Al/in Forumann bedank virdic mooi woor- indeed" would riscto be Cily Electrical Ensinccrof de wat by my megedig hel. Ek 1 bly hy her nic 'n paar ander thecapital 
city of Natal and b¢ ame to string a mass & letiers behind his ge,8 wat nou nic so baie mo©i vleiend ,§ ni¢. Dan wit ek graag name inctuding Pr.Eng. C.Eng . MSe. F.I.E.E../c. maddi m dic Stadvaad van Roodepoon bedank dai hull¢ dic vir m> 

mood gemaak het orn a] die ·verk / kon doen en die tlon road- to passing the final examinallon or,ho ins,hute of Char· 
tered Secretaries and Adminfiraton' 

ryery en die afwesigheid van die kantoor af - ook vir dic 

Sebruik pan die hulpriddels om my werk le kon doen war ek Apar, from his inicrcst in t¢¢hmcal matiers Gordon is a ••peo- 
0 dic VMEO onderncem hez Ek •i[ dan 00|• gtang my pks· person hapmg se•ved / Piesldent of his liar, Club 
sekre, aress¢. me, Legouni¢bedank viratdic jare vir wat syge- in Pietermaritzburg Eas/. I I plays lennis and bowls well and 
28 

en het vir die reelings en al die tikwerk wat sy gcdoen het 12 nerly golf- perhap, he had beller Ill you how well! 1 [hink, 
ar laas[ens maar nic die mins,¢ nic wil ck graag my vrou Un- though ihai his greatest LotCreSt h the "Remuncration of Town 

neybedank vir haarhuli) en bystand Baie dunkic damesrnhere Clerks Acl"' 

Time does no, permil mi· Ii„mg many other achievimerus of 
which Gordon could jus fiabb boasi. The AMEU has had me 

MR E G DAVIES: P[BrERMARITZBURG benefit of his ability and support for more (han a decade in- 

cluding servia on [he Ex¢Cutiye Council and the Technical 
Mr A ][ FRASER: HONORARY MEMBER Training and Eleclric:[y Supply Committees. They w,Il snon 
Mr Presidcm. distiguished gucs„. ladies and gentlemen have To somehow manage w•hout him when he joins the ellie 

ianks of the pensloner&. I has been my privii©ge ro have been associated with Gordon 
Davies for some 40 years in,he common pursuit / careers in Mr Presiden, thefc can be no doubt tha, Mr Edward Gordon 
ele:Iricalngineering. After thar Ing,h ortime Ishould beable Daus / in •ery respect dcs¢[ving of ele,[ion to Honorar> 
to ;ay I r•ally kno.i, him. Bui l hesitat€ lo do that as Gordon Memberof [he AMEU and [ hm e much pleasure in proposing 
is a man of many parts and enly 1/ /eck did he reveal / mc accordingl¥ 
so me snippets from his earher days. bemre 1 m him . to which 
I shari refer later. 

MNR J A LOUDSER: BENONI 
][owever. wha[ I do know of hh character and achic,ements 

MIR J K VON At.HITEN: ERELID leaves me in nodoub[ chat h€ is worthy of Ihe hughest recogni 
tien which the AMEU =confer. Mencer die Presiden!, dames en here d h nou pre:ies 30 jaar 

gelede dai ek mycerste konvensic van die VMEO in Johannes· 
Ge,lon was born in Swansca, Wates and came to South Afri- burg hygewoon het en in lucrdie Idperk ha / bale cre.ledc 
ca at ihe 40 0 f 6. l ic was duly enrolled at King Ed•.ard Prepara- sien kom en gaan, Elkeen van hierlie ere·Ide het hierdie be- 
tory School where he made an Immidiate impact. lis is whar sondereerkenninglerdedverdien in'n besonderebydrae heiss 
1 dido'i know before and as it is con„ined in his pub[M,ed Cur. in dic VMEOofdic elekill/tivoorsicning bedryf in sygeheet 

ulum/]Iac Iamil,rehewon t mind my reve'lingitteyou. 
Ithee nd of Ierm he sue/eded was ook in coming 39th out of Dli my voirreg om in hierdle ty/puk 'n hele paarle,le 40 - E.>2 e•ts•u dcnI van dic was mem/ly defic,en[. The headmas[efs{.om- VMEO ·dr ©rehdmax;kap ian 6 kme,me ·vow te 

dil ems on hus wier my icport were hardl> comfarting sle[ 
to any /,rent en vand# is voorreg om M 'n voorsiel aan - 

•·Very weak indeed. More concenrraced cffon needed" and k dic konvens' voor ze [2 

gambute te Gordon Mul and in/griD thai,hfs glowing A, //ar een perboon wa, w/ lioni ged/rende / ampermyn 
reportnoi only a/1/d borne sall) b/has been preserved for beywer 11/1 om wyer crkcnning van dic VMEO te verkry dan 
us to 's day. B dit Jan Loubser voormalige Pres/ent vir die iare 1985 en 

Many U]u-ous worldly fivures failed to reveal thcir potemia[ 1986. Dit Is danook aan sy tordoen ze dank¢ dat die VMEO 
at chool - Winston Churchill forexample - and the fact that vandas veel wy¢r crkenning genic' as wai dit die geril I die 

4/0 Gordon , best subject aca,rding [o #a[ ,/hool m en hy bcy wer him repo/,u, nog 3/eds daanoor. waarvoor 
ons him besondere dank venkuldig 15. science or nalurc scudy. where he was rated'•Fairly Good" gave 

a pointer to his laint abilides and future su¢cess¢§. Ek 11/ dic ecritc k.cer kcanis /muak met l annic toe hy dic Eck 
After a brief return [o the UK at th¢ endef his priparatory 'roregniesc Stad!.ingenicur van Carle'onville w. " horn bale 

schooling, Gordon studied at the Glenwood High School in Dur- beier ker ken toe hy die Elektrocegniese Siadsing¢nieur van 

ban follou·d by a period of part [ime study al (hc Na[/1 Tech- Benom geword h/ in 1970, as my biurman / Springi. Dit was 
nical College (now the Technikon• - this quagified him for dan ook nie tank hierna nie ,]al hy op die Uitvocrende Raad 

memberihip / the [EE, London and today as a Fellow of this van die VMEO in 1973 verkics b en , innig opgang gemaak het 
instnui•on I Teptesents thks body in laial. 101 mel sy verki/ng as Pres/ent in 1983. U hocf maar net na 

dic versla¢ re kyk om te sien *alter waardevolle bydraes hy 
My firsl introduction to Gordon »8 during his scv¢n lan sen. maak. Jannie is 'n produk van die U niversit€,1 'un Ste] lenbosch ice wi[Il [Ile Electrici[) Department o f ihe Durban C]ty COUD- mi 'n B.k. Ing,(Elek) wat hy in 1954 verwerrhet. Ily 18dan cil as an Assistant Engincer from 1947 to 1954 before he un· 

oak dic vierde oud.mad¢ wat die Pri/en[ m dic VMEO demen[ a t.0 >car Grad u/¢ Works [raining a[ G.E.C. Wit. 
8:word heina myself, Eusene PreIorius en Pict Borcs Hy is mi. Binmingham. Thts valuable tiaining. whkh [tgrettably / 'n Vry!.later van *boore en skoolople/ing w.wr hy in Fary, naL readily available [0 Sul,Th African Graduates any mo/, 
sy ma[rick ges]/g her - hy /as dan seker ook bly dal die equipped him totake responsibily for¢ornmissioninglesi on Vry,mi onlangs die WP ore aangesi[ het op Nuweland. alhoe- Bx]OMWalternators fo, lohannesburgCitylouncil }kmust 
wei ons „ oud-macks duirn vashou dat die W P Saterdag die have ¢hecked Ihem Well Ib 11!ey are sill going slrong. ]n add]. Curriebeker van die B]ou Bulk tion he gaan terugvat. was responsible fur tes on other installailons of H.V. 

sw·Luchgear, pumps, ew. ior G E.C. Sou,h Africa from ]957 10 Jannie is Betroud mo Marlic en hull¢ he[ 4 Acuns waanan 2 
1961 reeds g¢,roud I cn gia di, as u wit hy is reed, dric koer oup, 

26 VMEO KONVENSIE VIRRIGTINGE OKTOBER [989 



- ek Inoet / h, begin d]1 at lyk in verge]¥kin, met myse! f wat dan mei groo• genocgdocning da[ ck die voornel vandag hier 
nog te jonk Foud ia om'n oupa te wei! indien dal crelidmaaikap van die VMEO aan Johannes Abra- 

ham Loubser toe/ken word. Mencer dic President. dam en here u sal dus mei my faan- 
stem datas daareen persoon is war voldoen aan die vereis,¢5 Ek dank u 

vir crelid van dic VMEO dan is dit Jaime Loubser en di[ is dus 

OPENING ADDRESS - OPENINGSREDE 

RSA ENERGIEBELEID: ELEKTRISITEIT 
'N DISTRIBUSIE EN BEMARKINGSTRATEGIE 

DR DIRK C. NE.Er,Ill/C; 
UITVOEREADE HOOF: P.ASIONALE ENERG]ERAAD 

Korn ons begin dcur ons nci •cer re herinncr aan wal ons land 
CURRICULUM VITAL: DR DIRK C .VIETHLING se huidige en voorsiene encrgicsiluasie is. 

Dirk Niethling 1, Chief Executive o f the National Fnergy Coun 
cit which Die Ripublick yan Suid-Afrika M behalwc tans vir naiurhke was 05'abUshed in late 1987 m guide, promote and 

©11¢. mildelik giscen me ornvangrykc encrgichulpbronne. co. ordinal¢ the energy interests orthe country in partnership Stenkool is op hirdic oomblik yerreweg dic bclangrilste fos- with [he prwal¢ and public sectors sielbrands[of benewens uraan wal merlertyd s> regmange pIck 
As rormcr Deputy Director-General, Chief Director of Ener sal mo¢, inncer Binnc dic volgende dekade, glo ek, sal 
My, of ihe Departmen, of Mineral and Energy Affail, Head namurlike gas w in 'n aflanclige omgewing reeds ontdick is 
of the Minerals Bureau and as the Minerals Coun.ellor / the n siccds locnemende ro] speel in die ontwikkeling van ener· 
Soih African Embassy / London, togaher with many years 81/ronne / Suid- cn Suider-Afrik, konicks 
as Exploration Geologis, 1/ Souihern Africa and the Arirc 

Die grooisk/*c v/branding van fossiel· of nic-hern/bareener ne, he has acquird a *de experience in 11/ional and inieyna 
tional energy and minerals related affairs giebronncin bes on dcr van sen tool vir etektrisitensopwek king. 

vorm clic hocksteco van die Suid.Afrikaanse energic./inomie. 
ispresendy Chairmanof the El«tricity Control Board and terwyl die omscning van Meenkool asook lie un natuurlike gas 

Serveso n the Councils of Dire¢M o f the Cen,ral Ene* Fund, na gintebese vloeibare brandstowwc die RSA x a fhanklikheid 
„gass. Socker, Sasol III. Thc Ek¢iricuy· Council and the van ingevoerde ru-olie. sebier teen die :glergrond van 'n olic· 

ansport Advi,ory Council Dirk is a graduak of,he univer- boikor, wesentIiI< Imper Suid-Afrika M dus aangewes, op sy 
sitici / Stellenbosch, Pr/oria and Natal. stcenkool hu! pbronnevirs/ bcslaa[]deen voors¢ neenergiebe. 

hoeftes. Die MA he, dus in I opsig 'n mono. of nk 
0¢di•.ersifiEerd¢ ekonomie. Wat di¢ gebruik ·•an hernubare 
energie beirer, is dit ger,ken op'n total¢ cnergiebash heelwal 
minder ai die pan "eenkoo! Dit vo'm egier ver rcweg die be· 

Mnrdie PreBident, dieedetagbare burgemeester van Kaap/ad, langrikate bron van ¢nergic vir ons ent,wk kclende gemeenskappe 
ander hoog,Aaardigheidsb¢kleers. dames en here. hoofsaaklik in I vorm ian brundhoul biomassa ¢n afval· 

produkle waar nie " /001 tikorle voorkom nic, maar Im 
Iht • vir my 'n besondere voorrcg om die 51 e konvensie van wgryke nadelige omiewingsimpakle as gevolg van Brool· die Vereni•ng van Munis/ale Elekiriske,130/dernemings hier skulse ontbossing aan die orde van *e dag is 
in die Moiderstad i open. 
Reforels¢uri, I woud Illetocomplimen' Messrs Atwin Fort. • • 

- 

m, ihe President, on a Job well done, to wish the Pr™dem. 
£!ect, Fred David, everyth 1/g of the best, congratularions Io the 
incoming praident, Ir Adams and m alloihers who have been 
honoured taday. Welcome [o past pre•dents with sinecre grect- 
4 lo thw ! know pers"/11 - on behalf or /c Na[ional 
F]ergy Counol and the Electricity Cantrol Boud. 

Ek "dieopening van die Konveogieaandie handian 'n refe 
< doen wal leen 'n ,glergrond van die RSA se encrgies,[u- 
a•le dle rol van di• Naslonal¢ En/gieraad in oorhoofs€ cner 
glebeleidbformilier„Men implementeringske„.ckwilditdocn 
met besondeie ve,Ming na die bcskikbaarstelling m clck. 
tribiel[ deur R,ko,n,]1 beson,ler en die bele/ 1 en visic wat daar- 
mee gepaard gaan. F.k / aanmon wic die rolspelers in bckids- 
formulering M en 1,1 begonder wys op die semale rot // die 
verbrulker il• alles speel. As sentral¢ Wrna wit ek du, op dic 
kard,nale belang claar, an om elek[risilit I bemark, 010 net om 
dit (e ver koop nie, Inaar inderdaad te bemark,en cinde / ver. 
Iker/at deverbrulkerelektrlsnelt nteni in [ocpashkeen be- 
kas/,/bare vorm bekom nic maer & op dic meer effeklie/e a .-- 
en doeli,effende #rse gebruik. Deur Iopend wil ek vir u oor- 

- 
tulgdal dhe VM EO 'n $!Cute|101 het om e speel in die ontplooi- 0 000 

4 en formulenng ancleklrisiteitsbe leid veratten opsiglevan 
die implementcnng van n distribusie en bema/ingsirategie. 
belde in iedelike iowel as landelike omgewing, in eer•(e sowe! 
as in derdewer¢ld verband Dr O C N,•,r.,112 
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Suid.Afrika gal. suos ]11 dic verted€, groot uiltagings die hoof benumngs/gnologlee ontwikkel en implmentegr moc( word 
moet bied om iockomsnge enerp¢behoeftes ie bevredi. n Sku- on diested. tocnemende laegraadse stecnkoolbronne van ons 
r¢Ive/nd/like in term€ van tockern/le energievraag is wal land meer do¢hrefiend te kan benut en die ui•skot wal (e•tori 
die werklike prestasic van ons ckonomie in di¢ toekorns gaan word # energicbron aan /wind en [crse/der/yddie d/armee 
weeg. Faktore soos •111]eke stabii„¢il. 0/*ikketing o r stag- Repaardgaant oms,win@simpak te •¢•minder Die NaBionale 
nasie: buitelandse ber,Egingsvertroue of sanksies: 15 ms¢lf· Energieraad en diC Ste/koolbedryf is aka]/ bests mel'n uit- 
spr¢kend van kardinale belang. Dle doel vanenergiehekid bl> gebreide programom hierdic problem aan lespreck Laer sal 
na d/ allcs om enersyl die bestendige, di¢ loereikende en die ck ook 9 u aandui hoc 'n belangrikerot EBkom speelin die 
to¢paslike voonienil• pan energic teen markverwanne pryse na benuning an ons laegraadsestecnk©olbronni 10 die opwek· 
ics,rewe. en anders/ds, die beworderingvandle doeltreffendle king •an el¢k/Heit. 
benulting van encrgie, in al *y vormc / bevorder, Energic dh'ing As faras ouckar power 1 concerned, k is well known that South 
deur. ind¢rdaad encrels pari endeel, •an On8 bestaan en un Afrka is not only a Ier supplier of uranium to the Western om ekonomies, welaart, dit bein/oed di¢ kwaliteit M leve, W{Mld but that adequate uranium resources exist to fuel a 
dit raak ons pooribe/aan dirck, nic net die voortbestaan van 

domm nuclear Per programme for the foreseeable future ons,/ dic Repubhck vi Suld.Afrika In beinder nic. mai ook South Afriou's firs[ and on[> nuclear power station Koebel 
all almal in al die lande van Suider-/frika. a 1 840 MW reactor, wascommissioned by Eskom during 1984, 

In Om order lo de[¢rmine sou,h Africa s future nuclear power re- (en,g te kecr lia seenkoot. en elk,risit€Hsop.;,¢1:king in bc- quircmenis. a joint recently ulldertaken sender. wi[ ek graag 'n sludy was by the Atomic paar per,inente syfers onder u aandag Energy Corporation and Eskom 00 determin¢ bring future nitom w mustrcer hoc b k dietockoms wai onsle/meet electricity 
generation needs The findings indicate rhar ir would be neces. .aan 
F Lo wmmence phasing in nuclear power mions from th¢ 

lani wordamper diehelfte (65 miljoenion) van lie RSA se year 2000 asa back-up,ocoal-fired stations. This proposed 
iota]¢ tokate mkoopbarc ste/koolprodua aan:ewend om pregramme allocates /0 nuclear power an es,imated 10% con• 

clclunsici[ op te wel:. Oor 10 Jaar, teen dic jaar 2000, M die tribution to tatalclecuicity generation up to ap/oximately'lie 
verwagring da[ bykans 60% of meer as 100 miljoen ion daar. year 2025. After this I would appear that no fur her coal-fired 
van vir el©trrisnei•sop/ekking irbrand s# word. Dit i bale po.ier itations would he constructed as a result o f declirling ex. 
ste¢nkooi gereei tccn enle standaard en, a hoewel die RSA tactable coal reserves and Ihat nuear power wit! be increas 
sc sienkoolbromle omvangryk i. is dix ong,!ukkig van n lae in@]y utilized as one or,he more importa. prown allernatia 
graad Die om,ang daarvan word tans op 121 hboen lim in -vkpolm beimhat nuelcarenciey gould be,/roduced on 
m ber/am waarvan §/wa[ 46 persent of naastenby 53 biljoen a gradu' and complementary basis to coal-fired el¢Ctricity. and 
ton winbaar is. Dus is minder as die helfte van die RSA se noL in bi, blocks or in 1]cu Ihereof. No doubt by tha[ Ime off 
s[¢¢,lko/bronic tans ¢konorties on[ginbaar, Dit is clus van sho,e gas in Sou[h and Southern Africa and the io·called pan 
wescotiike belang dat mynboumetodis §0 docilreffend moont- A frican eleancity network could play signi flcanr role• io aug 
Uk 8 en da, die afval of uitsk//cenkool • 'n mnimum be ment ele,triellysupply Accordlng,0 John,Mar€.Chairman 
perk ul Maar wat vind on2 Jaarliks word toi goveel 28 20 o f Eskom and the A•omic Energy Corporation as well as a mern- 
pen¢nt van ircenkootproduksle of 46 miljoen ton van Suid- tv of the Nalional Energy (Pound too, Fskom is:dready busy 
Afrik,Ianse slcenkoolprodul:Bie op die owerv!21(te se•tort. identifying si[cs where nuclear mtions can be bum. 

As dit so aangaan. en sclfs sou daar aanvaar *ord dat /wat As (/ as icnewuble enc,/ 1 tonce,ned. as was brifty men. 
'n derde van die rotate uicsk/Bollnemaai onbenutbaaris om. Coned before, 18 appropriae co provide a generalize,1 over 
dat die himwaardc / laag is. dan word daar nogians verwag m /* prevailing sicualion before proce¢ling funher. The 
dai. voo, die einde van hierdic ecu net den Jaar van nou ar, Inore imporant rcne•able technologies as far as application 
ne[ $owee] polensiee! benu[bare uitsket@reenkool per jaar gestort in the Southern African context is concerned niay be grL•i,ped 
sal word as wat ians in die ISA m clektratcit,opwckkls ver- a,Cording I end·use narnely: urban energy sysierns which in- 
brand word - om nle ccns t€ prnal van di¢ me as 'n biljoen clude appmcation in the melropolitan lirbon a, Ld lier-rban 
ton wai nic ne, /en daardic [>d onbenur op dic @rond sal ]B areas. and rural energy syster„ whi,h firstly encoinpabs ihe 
nic, maar daarbenewens ·n hce en inherente bcsodelingsim. farmingareas(firs, and third world) and 'econdly the mare M 
pak sal ha. DH dul op die noolaaklikheid dat nuwe rnyn-en derdeveloped am< comprising of villages und Elementh 

TAN\\ja- 4 •-.l j, i 
- -2- 

A ... 0/ .' Irge ....alee ....0. 
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As farastheranking©fihe yariousrenewablecncrgic,accord- veTanderende energiesituas' en -priorit¢i,¢. Di[ hou direk vcr. 
ing[oappropnateness / 02¢is con¢erncd /hiswould obvious. band met tockomstige beleidsprio•/ne Idn opsigte van lands- 
ly differ from location to [ocationdepending on type of demand bekid soos devolusie van ma@ naplmlike vlak, verstedeliking 
I.g. household or iillage) and proximuy of on-grid electricily soural as die opheffing van die ]¢/Comndaard in agter/bleve 
supply. M * RSA [h: more appropnate renewable energy gebicde, en is van knriese b¢]ang in die privatiscring van Nen 
op,ions for the near and medium erm ihat 15 up tuthe year trateen plaashke owerhede vera] mc[ be,rekking tol die v 00, 
2(*», appear ro be: sieningvan energie. m besonder el€ktrisite/.Op nasinale Wk 

b die toereikende M deurlopende voorsiening van encrgie 
Urban Ener@B rns O Passi'·e 501ar energ> direk verband met die behoud Yan nasionale velligheid. 

* Thermal 5/ar rnergy 
I Municipal refuse Dll 15 wat aante/ing gege¢ h/ tot die Ir tafelleggin0 van die 

Rural Energy Systems O Passive and thermal solar aerg> Wit,knr oor En¢r//elid van die RSA wal in 1986 gepublimr 
0 Photovolt. /.lar enern) is en die Wet op Energie war die Jair daarna gcpromulgecr b 
I Desalinalion {solar energy) en waa /t die Nasionale Encrgicraad rot Mand gekom het 
0 BIomass (including fuel.-d) Die Witskrif omskry''n beleids•aamwcrk waarbinne [oepas / Wast€§ (bioma" and animal) like energie'tratelieE geformuleer behoor[ 1¢ word wai basics • Small scale hydro/Jecrricschemes op die volgende rigly ne neerkom. / Wind (local applicalion) Beskikbaarhcid van /old/ende en //pastike energie aan 

alma] binne ekonomics wraniwoordbare parameters 
[[ 1 apparentlhal thesupply ofelectri¢a! incrgy based on /he - Bevordering van energiedochreffendheid in produble sowel 
pre,ent costs of onind coal-based ele¢„icity supply in many as •e•bruik 

Parts of the Southern A frican R¢gion, parricularly in the RS.4 On,wikkeling van cic encrgicbronne cn n gediversifive/de 
rules out, for the prseen, and no doubt for Ihe immediate fu- energic-ckonomic 
ture too. slnifican[ atterna•ive renewable electricity supply op- Geintegrecrde benuming van beskikbare hulpbronne 
tions particularly in the mctropolkan. urban and per·urbanen 'n Mark/rigce encrgic-ekonomie me¢ inagneming van 

vironments. 'Iere solar ¢nergy as a complememary source of stralegicicenergievoorsieningen die handhawingvan'/pas- 
thermal energy for wer heating and passive gotar energy uti- like en bckostigbare plakke van seller,o,gendheid 
lised in ihe design and placement of buildings, seem [o be r he Daarstelling van 'n gekoordincerde tegnologte energie· 

only possible co;I offeelm opI]Ons. slraigiccn'nnasionalcenergienavorsinh ontwikkeling en 
demonstrasiepoging. en As far as off-grid suppt) of el/trieny by renewables is con. 

- Inzers,aa/lk/:amcwcrkingindie S,/cr-Afrikaangeverband. cerned though, par[icularly utiling xmd-alone systems in re- 
mote farming areas and as wel! as whhin developin: commu. Hierdieri,1/ebehoort'n ge.trukiureerdeen g/08/neerde 
Imics located in dis [ant villages and se/lementh the use of at- benadering zo[ cnergiebelcidsformule/ng te vestlg met toepas· 
ternatbeenergy is far more promi5ing and Ihe application of like onders[cunencle stragice as meganismes vir lockoms„ge 
whotovoltaic solar energy for the supplyof electricity and (hc implementering. 
use . solar en€rgy for ihe supply of hot wateL are already Wic na allcs is die vernaams. rolspelers in die formulering en •ega•ded a• Ihe more cost effecti,c off-grid options in many implemcnIcring van encrgiebe!:89 Soos u *hoor he Li di[ ge. 
1nstances. 

rig op nasionale en verbruikers.belang, Ons aimal is dus 

The Narional Energy Council (NEC) has accorded a high pri. betrokke. die regering en die plaas ke owerhede. die privaa,- 
enty to the inveitigalion of Ihe viability of 'tand-alone power en publicke sckIore, die produsente, die energi¢nywerheid wai 
.61eins based on renewable energy in renlo' areas. This is be· vandae in sulk, groot g¢[all¢ ook hic/ ven«nwoordis / en die 
4 done „, as•ociation wi h all inter™ed parcies in,he pubhe verbruikersektore. DierotspNers? Vir vandit segeleentheidsou 
and private see(or• ek / clat warnier dit by plaastike owerhede kom dan he, die 

Vereniging •an Munisipal, El€ktriese Ondernemings 'n beson The NEC basaho, as faras [he needs of de•cloping communi- 
der¢ rot om le §peel wat ek aanstind• in Inee• be%©liderhede tie:. n pari„ ular are concerned, established a C/ntre / Exper. sou wou toctig Die ander rolspelen, mal op oorhoo/e vlak Me on Approprlate ler/· m Cape Town,n /Ilaboral:on wl is dic Nasionale 

the Energy Researell Institute and the University The DevelOP- Energieraad en die Fleklrls,teit•beheemaad, 
op semrale 'lak na[uurlik ./orn Ine,11 Emnk or S.4, Ed om, and the pate secw are closely en op plaaslike /!ak die 

VMEO, die Vercniging .. Munisiple Bes,uur el alle ander involved in ihis plaglamme and, hopefully in time Ihe various ersaaklike organisasies en instansiez. Sv u wee,„ die VMEO local governmen' 100. Indeed a policy urea which the AMEU reels amptellk .cricenwoordig deu' IiI Bole, op die FIck •011[d not only promote, bul become aclively involved. trisiIci[graad ec Wessel Barnard ap de FBR, wa: r ook 'le 
Tee,1 hierlie bree «ergrond en met dn a vertrckpunt wil ek Vercniging van Munisipale lestuurl in die persoom van za 
:Tuag, die ontploo'ing van encrgiebeleid, mel .spesifieke ver w> Immelman vcr[«nwoordiging het. Voordatek verder .,ian wil 
gnes na dietots,undkoming van die Nusionale Eneremad, in ck kortliks terugker nadie Nasiontale Energieraad wat die koor 
bepj ve, der met u bespreek. dinerende faktor, le,ame met die FIR, m elektrillitensbele,d 9 1 

word en meer oor die NER / 
Ek w[I begin deur dailrop te wy'dal na aanleiding van die groot 
skaalse en wercldwye o.•riling '>dens en na alloop an die Die Nasionale Encrgieraad is' soos ek ge' het, kragien; die W ei 
twee energiekrisigge van d/ vroee en laa[ /wentigeriare. di op/nergicicendle//devan 1987:nd,e lewegeruep Hierdic 

deurlopend nodig 16 om die RS,A / cnerN]elarategic in heisic- g.beurten' was indcrdaad 'n mylpaa[ in die ge,k,e,le„„ yan 
mng,c neem teneinde / optimaal te r/. Sodanige belcidsfor. encrgicbelids formulering en Lmplenientering in die ISA DiE 
mulerlng kan •anself,prekend / in isola:,le geskicd me, want lui nic no'. n mens kan amper 'die prlvalisering •aI• die Slaill 
die /SA worm iminers part en d¢/ [Ile nci van [lle w6reld- . ro] in die lan(1•ecnergiesake in nic, maar larek ook dic pu- 
ener'.... in die als¢lneen nle, maar van Suider-Afrika in bileke cn prniahektore op die hoogsle Uak by die beplanning, 
die besunder. Daarbenewcns bly die ISA tans nog onder hewig koordinerl ogen rig van oorhoo fse energiebele,d SOWei a!. by die 
a.in Imernasionale politleke druk en in energieverband, aan ·n implemenIering daarvan op lie*kke vat' 1./egering en 
olie-boikoi. hopelik in die /ivaar. en bedryisektore ook. 

nle formulering en implementering van 'n oorhoofse cnergic- Die Raad van die NER 1, saanige,Le! uit lede vanui[ sow el die 
stralegievird/landisiliterat ·nkomplek/endeurlopende privaa, asopenbaresektor Die Nalonal,Energieraad „dus 
tdak q raakitakke het mel toi:ans clke a•pek van lands. en n prlvaae/staatsek,orins,elling w I die Minister van M Ineraa] 
verbruikersbelai op nastonale.greck en opplaaslike tak. Dit cn Energic,ake op h] pro·ak,/we en bele,digerigie w>„ / 
imp],scer die groo,ble mate van vryhcld met bcur¢kking to, dic viseer. Die miss,evan dle NER. orn die energlebelange van die 
werkin@ van markkragte. betrok kenheld un die privaaisektor RSA ze rig, re bevorder en [c kouincer in sammerking mei 
by dic formulerinx en implementering van b¢kid en stralegiee di, openbarc en privale scklor. renekteer inderdaad hier/,e 

en·n socpel 'Inamle'emili¢u omtred 'c hou met d' immer basiese fdo'ofie 
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]Me administraae en implemeniering van k volgencle ener- than 60 pcrcenI is soki directly k, mines, industry, commerce 
g.everwante .eige/ing is ook deur die Minisier van Mineraal rural and don],sticconsumrn and the railgay gy„cm The est 

6 Encrgiesake aan die NER 00%/a, te weie· issupplied le municipatitiesand ne'Shbourin@ ¢©untrk' 45 
res¢11 M clce"icity /0 end useri ]0 'eiI area# 

- die Wel op V]ocibare Brands[of en Olie 
- die Wet op die Senia!¢ Energicfonds It is 8/8 known thal E,kom js a leader m power sta[ion and 
- die Wet op reweleump"dukic Iransm•on technolozy. R operates some & the wond'5 1/ 

dic Wei op 9/nkoo Best coal. fired power staIions, runs the world's largcs, dircet 
- die Wei op Ste¢nkoolulpbionne. ¢n and indirm dry-cooled station, und is a recognised authorit, 

Ic Wet op Energic on the uscof coalof anextremelylow grade. po&'Lbly the lowcs 
in the world uged for power generation It leads research inio 

Die NER v mkaf ock die nodige vak kundig¢ ensckrmariele on· ihe eff¢:is of lightning on power supply systems. Eskom bc- d¢rs[/uning aan di¢ Elcktri&iteitibcheerraad, war a• 'n af,on liev¢s, in John Marees words, that the biggest ¢ontribution thai derlike en outanonte Raad in te,rne van die Elektris•was••ct. 
Eskom ¢an mak¢ to South Africa's mnomp i to keep clce- 

funksioncer Eskom bedryf na[uurlik sy ¢ie wet. die bkom- 
tricir> costs down. Indeed a stral¢gy well "" imulating b> 

wet, No. 40 van 1987 Die NER is ook belrokke b, SATEKG local @overnment. and che AMEU. Eskom also believes lhat (SA Telekommunika£¢ ¢n Kragopw¢kkings GegaN) saam mi 
the enly.a) tomee' thechallinges ' 'CU'Ile,3 wpply in South oodcr andere Eskim en die VMEO· Africa j' to run Eskom as a professionally managed busines' 

Die Nasionale [inergieraad verk/ sy fondse hoofsaaklik uit undertaking with the cumomer a, the main Focus Eskom indeed 
heffings op energiehers, / wele op ¥]ocibar€ brandsluwwe, believes in and subscribcs /0 the strategy of the mark/ing of 

...0/1 a .lektr18. / .rwy] parlenien' re bewillig ]. gs 10' electricity. 
'n andere male Ly fondse aan¥ulter vergoeding viripeslficke It L, acknowledged in 6 k orn /at iop busin¢i url/rra kings are funksies wat deur die NER ve,rig word 6/05 die administrasle dri"n by managers and employccs who have acommon vi„on, ul v,orgenoernde wette en "n ops* van Inters(aallike skak¢. common vahle: andille cnergy to Turn iheir viswn into reality 
ling in ¢nergieverband. Eskorn has such a vision, inaed this is what I believe should 

Die kernakliwiteits/biede van k NER kan soos volg „am behe vision of Thc AMEU [00. Eskom aims 10 P.ovidc an ci:- 
:eval word eelleni product and iervice to ils customers, make electricity 

available 10 311 the people in South Africa. suppori le develop. - elektriee energic (met inbegrip van kernenelie): 
menlof neighbouring sales b> the development oraregional 

- vervoer/ners' mwk. a field in which lan hil/ae. akom s chief execut'Ive, 
- ener:iebronne (fossiel, k¢rn. sowel as hernubarch h pla>ing a leading role. Allachievabl¢ aim.& by local 8/vern- 
- n.we crlergiet...gic meals with i he AMEA / the leading light. - energieber,utting (doe](reffendheid en konsenering en om 

..P.waring•; his n knoM fa/that [hi electrkity market in South Africa 
- toepaslike in¢rgic in entwikkcle/de gcmeenskappe, 1% chanping and different eu&[omer need$ will have 1/ be salis- 
- encrgiegebeurlikhe/,beplanning: en 6cd Mme. This prcsem an opportunny, 10 3 orus and a 

interiaathke energiesamewerking in Suider-Afrlka en inter common and coordinaled approach te scrvc thes¢<ki·cloping 
nasionak verband. markets appropriale['· 

Several mnmitteer have ben appointed to advise the Na[mon- In [he pai must of thegrowih came from large industrial and 
at Energy Council " prkoritie'' action programmes, 'ecknote- mining wivlties in the formal sector. Now the Info'mal ccon- 
gy and research and development. These commiltees. which arc omw, with its numerom exis/ing and polenrial small eleciricity 
p"sently *ing reconstituted. ar< policy and technology dr/en. users. / as you know developing rapidly and their electricity 
w as to enable them to render appropriate advice regarding [he needs arc increasing, a fact which local :overnment is •ware 

activities and projects required in order lo implernum ihe va- or - a challcie of formidable proporlions. The fact thac e lec 
rious energy stralegles The chairmen and members are seleci- tricityli umablcm a lar" pm orourpopulation li, withoui 
ed for their knowledge #ith regard to specific energy and rc- any doubt notonly &emely hampering /5 development but that 
lated field, and come from the //aic and public seckors, The of our count'y. At the Nation' Energy Council we 11-e ac 
energy indusiry, uni/rsities and research insI][ution' corded top prlorny to the provision of appropriate energy, as 

] have indicaled It is in this field iha[ [ see close co-operarion with th, AM EU 

partkularly m the field of electrical energy. The AMEU hai, The muni¢,palkie; and Eskom has, to my nm/. particularly 
I you are aware, already submitted ¢lmcity-rend pro» importan, roles 'o play in actually brl.ing 'lec,riclty.,irban 
proposals for research and developmcni for the consideration and rural communkies, by implementing Ihese pol,cies to whi<h 
0, le NIC, for * w¢ are grateful. f Bitc youto panitipate have been asenbed such hah pnonty Tkns meing mak"g wie 
to an even gre@[cr•xlent particularly in areas of common in- of di„„bution and retkulalion //nology whuch will m<lee/ 

tere't in locale]ectrici,ydistribuiion, themarteling'hereofand maku c]¢Hricily mor¢ affordable to those usm by acively in 
efficiencyof use. indeed 1 invit©you today [0 become fult-time voking all appropriace authorities in partliular the ]Mal pri- 
r ember, of Ihc National Energy Councrs Advisory Commil- vate M/, the Joca] community and ihi local goveTnrnent. 
M on Electrical Energyand on Energy Efficiency. Devices such as aerial bundled conductors. climlnation of ex- 

·pc/vehousewiring•·ready boards" whichconsist of threep!* 
and a light e,en allowing a mud hut 50 ha• electrlc•t> are as Th¢ AMEU is also reprcsenied in the person of your past Presi· you are aware being imroduced To dras/call> reduce rencula 

den[ Alwin For[mann. on rhe NEC/Eskor•s organizing com- non and installanon cosis wi,houi sacrificinN safet> of suppl. mirlec for Ihe arrangement a f a seminar comprised of Jn /Id Aticinatk pm/ammes foi elwe•r/bion like cieating joint exper/ todrait an /Micily /rategy For th, ¢01,n/v M / le,· ventures bemeen local authomies, the local prn ate seclor and eis, io be held in Aprilnext 1. The propordpolicy·ands,race- the local communky and ihi local electricity supplier, hold par. gies will be circulated for comment with a final draft Migy ticul/r promi,c as a workable model for [he 
furthercon'AdeTanon by future, in place b) m/·1991 (oT Ihe ;arious Payment 

for power b> magnetic card operaled prepayme/. orso·called encrgy-re]/ed counas and authorities al all le/01§ of govern· budgei m€iers. which also receives atien[ion £ dlis conference ment. 
make payment for clcetrag so much ,impler and mor¢ cost 

Hav,nA made menm>n Di E,kom 50 frequently H I inombent effect]•. 
on me to hightighl je, cen„al indeed cringal, rol¢ in the ¢[«. 

I[ 15 [he combinarion of *e ofill of these and other applicable ir,cit> indu,[ry or Souih Afrka. 11 is indeed my privilege to 
methods 

with Fiel Betes by ihe a represent/lve of ,he AM EU, municipalities and by Eskom serve, along whi¢11 opens up 
new mm for all, Bng purpose to [he ILS[On o f clecirly for on le El/[riei[' Council of Eskom 
all ai an affordable price, It is imperadve that thus vi•ion, a vi 

Eskom M you know wipplies more chan M pe#ni of the ele- sionof national and of local importance, iupporied bythe Na 
*b udanSOMIA{n¢a/whihabout IbetimjustmoTe Monal Enetgy Council and prom/ed and implementea by 
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Eskoin und by Borne o f I. munic]Falities, 'hould beeomea gaan raak. ciat coinl die aspek van privatisering wal reed§ bv 

morl vision for al[.In allof misthe AMEU I believe has a vital Eskom indiepiendersoek word, deurlopend aandaggen/. 
ral¢ to play sowel as In opsig[¢ van deregulcring 

I die vM E© me oct mcar aandagskcnk aan die beskikbaar- 

Voor• ck a /1/1[ vergun my 'n paarged/tes oordietookoms gtelling van toepaslike on# gic on dcr andere in die vorm van 
en lic inge/•kke[de aard van voorspell.. in soverre dit hernubare en/gic aan die m Inder gegoede decl van ons 0/· 
toekomitig€ energlearb lik betrer en hee pial,slike wikkelende beEture bcvolking nic. maar ook aanclag gee aan die 

tot 

die o„„afeling van dic e¢u-oue probleem van toekornsige bcvordcring van kogcncrasie asoo k dic benut•ing mnindus 
beplanning kan trick en bydra· munisipale afval 

0 laastens. die le,eniging van Munisipal Elckirics, Onder- 
S<>or, Philip Spics mn die Insmuu! vir Toekomsnavorsing, nemings en sy lede bet'n straIcgiesc rol om te spec] in die 
Unlverslicil Siellenbosch, se is daar onteenseglik 'n 61¢rk ·.er voorsien•ng van elektrisi¢/ op planslike vlak. U M inder 

band Lussen die vlak van sosio.ekonomi¢se oniwik keling en die daad cen van die rolspelersin energiebeleid tenme met 

aard in omvang van e"gleverlirilik m 'ri ge,ileen,kap. Wai Eskom. die Elkiumimbehccrraad endic Nasionale Ener- 
m energle #beur, hou dus chrck verband mct wat in Suid. gicraad, nic nrom die Minister van Mincraal· en Ener 
Afrlka gebeur, go eenvoillg 15 4 piesake aklief en pro al¢ief by te Stan in die vorming en 
Toekomsperspedwc orn daad- oor¢n€rgic moe[ veral rekening hou deurvocring var. n/onalcenergicbclcid /e, maar met 

verandering in sosio.ekonomiese makro.(endense·:,at werklik direk o f daardic belid op plasti ke vlak te bevorder en te 

Ind'rek die patrone van energiebenutting en vaor=ling daar implementeer 
en nor die langtermyn kan verander, Demografies¢ verande- Mencer die President ek wens u en u Vereniging al[€ gukses 
rings insluitend vcrmdeliking, Frandering in dic beskikbaar. toe. DI is nou my voorreg om hierdie een en vyftig!.te konven 
heid un cnergle-hulpbronne, politieke.insmusionek verande sie as geopen te verklaar. Mr President. ladies and gentlemen. 
rin/en omg¢wings[¢ndens¢. hou belangrike en wesentlike im- H is my pleasure and prhile# to declare mis 51st AME U Con- 
P],kas'es .1, cnergiebenuctlng in die langer lermyn in, vemion dul open. MaY your deliberanons be highly SUmS. 
Neville Riley of ihe Planning Deparimen, of the Cil of Cape ful and your return home safe und pleas/. 

Towii has illus[ra[¢d ihe usefulneg of computer graphics in the 
understanding of de lography - one o f the keys. 1 believe. 1 0 
Ing VERW\·SINGS termenergy planning -demography which a'you know 
being 1. Die Winkrif oor die concerned with studying the chanses Energiebelcid van Suid-Afrila, 1986 in the number and 
types of 2 Die 

people re,iding Nasion/e Energieraad Jaarverstag 1987- 88 ]/ a glen geograpllic area over a pe 
riod of wre. These vanables have profound implications. for 3 Energy Te¢hnole' Comp¢'dium of South African Energy 
Instancc, for a local authorty when it comes 10 1he planning Projecis: Research Developmcm and Demonstrion. No. 

for the pronsion of services such as housing. eleclricity supply 1. 1988 

ele· The 4. Eskom Jaarverslag.1988 City or Cape Trmn has,aken into iervice a soph„[i 
Cated 3 Eskom SurLSUCS, Jaarbock. [988 newcompliler syslem (hal .111, M],en lime, revotillioillze 
Plannillg and 6 Atomic design methods Energy Corporalion Review, [988 in ihe Cit>. Thls d not ©nly open 
a high 4 Valuabled„abank Powerhouse An inervie# with John Maree Leadership to [he business corn/unicy but 7 

pro- 
vide a valuabletoottoasds, regionatenergy planning. September 1989 Il is in- 
died an©,her 8 Ene,/e'[! example of the need for closer cooperatton be- Sos]0·ckonomiesetoekomsperspekticf vir Suid· 
tween Afrika local, Philip Spies. Universiter, Stellenbosch. Akademie regional and ruitional authorilies in the field 11 

w Weten,kap cn 'ure Kins, 1989 planning of electriLltysupply 
9 U/an demographic analysh - acornruler graphic apph· 

Om Ram te val, wilek voorste] dat u oomccgom by die rceds cation Ne•ille litcy, Municipalin, of Cape Town. SA 

Pr>sens/aardige do/stellings van die Vereniging van Munisi- Municipal Yearbook, [988 

palo Eleklnese Onder],eminl die Ilgende te vaeg of le ERKENNING: Godurende die skrywe van hierdle referaat is 
benadruk, naamlik lal: daur * insiggewendc gesprekke ge oer mei lede van dic Na- 
I die VMEO die meer en direk be,rold= sal mak by sionale Energieraad. die /lektril;iteitsbeheerraad, E,koni, energie- en 

In he. VMEO. plaashike bcs[ veld. nder elekinsiteili.bele][lsvormin,x ure en baze ander kund]Res in d# 'i implemenierin' 
inderdaud Baie dankie dlit daamor. 

D myny in•ienM 'I natiloilike i,Livloei•el van 

u Veren /ing se driekielling. mt du,ver. Of dit terse/derlyd 
ELIKTRIS]TErrSBEHEERRAAD vlru OP 'n kruispad oar aieaard en status van u Vereniging Dr D C 

b,ing, Ne€thling (Voorsiaer) i• vir U orn oor te bes,11. As 005 kan raad gee moet 
Mnr W 

u Barnard /1/. Opdielokate belelds// sienekooknouerskukel- 
ing Prof JWRd¢ Villiers 

met instansies sooN die Veren,ging van Muni.ipale 
Bes#ir. up flabiollale ilak nle Eskom en die Nasionale Mnr G Huge 
Energleraall MIr S Immelman 

I le VMED groter koordinasie ten opsigte van elektrisitas- Pror I J Lambrcas 
Mnr A J levi perspreiding en alle tumklik¢ aangeleenthede op alle vtakke 
P.of H C van plaaslike bituur sal inismer en beinvk,ed. van munisi. Viljoco 

Pille tot #delingsraad to[ voon Iccielike raad 101 streekdicni- Prof G PRvon Willich 
raadvlak. Vansel bprokend @al / nie maktik wees nie. ver- 
at waar die •olle lan 'Le verskillende lakke van plaaslike 
best,lur nog nle v olledig 11'trpel M nie. cn waar daar geve•- NAIONALE ENERGIERAID 

11@de helange is Mar D P de Villiers (Voorsilter) 
I die VMEOmeer aandag Ekenk aan die bemarking van elek- DTJWL de Vii]!Ers (Ond¢/oors/er) 

0]sitelt in die werklike sin van die /cord en aan die bevor Dr L Albens 

dering van die dne!,reffende benulting van energle dcur wai Mnr P J Eliioti 
die endverbruiker. Dat u die publiek meer inlig oor die Mnr LNJ En,clbrechz 
ekenon,1- vonrkle daarm deur meer Nebruil: te r,laak Mnr J J Fouric 
vandlemedia. verahelevisic U h/ beidedic Nasionale [ner. Mnr K S Jones 
gleraad sowe[ as die E]ektrisitellsbeheerraad se ondersteun Mnr P Ju P KIuger 
in@ in die ,eTba., el / I oortuig *an oak die van Prof R D Mar¢c 
Esk" Dr I B Marcu. 

l die VMEO Kker maak datwaar u m '11 sweds toenemende Me¥ L H Morris 

mate in ·n inct ver„cd/ikendc s,Iuasic a] hoe meer by plaas- Mnr A D Padayachee 
like elek•risiteii,wror,iening en relfs orwekking belrokke Mnr D Rankin 
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C L 'als Prof D Konar 
r //an der Walt Prof [ 1 Lambrech" 

ZzF9 

./ I Vorf.le, Mnr B j Lesiing 
.P W W]/On Mnr 1· J Mall 

Dr J B Marci 
ELEKTR]SITEITIRAAD Mnr R B Sawage 

r' P J Botes MorAAScal. 
J W L de Villieri Dr C L Stals 

nr A B Dickmal prof 11 C /9/gr vajoen 
RAP Fockema Mnr R C Webb 

nr IFW Ilaik Prof j I Weyers 

HOOFREDE 

deur dr J P du Plessis 
Direkieur-genernal SABS 

Mnrdic rresidcni. hoo/*aste gaste. darnes en here, eers[eis Ten e]* hierlic d/s/tling e bereik, 13 opvoeding een van 
wil ek graagmnr Fred Daniel gchuk wens noi sy verkiesing lot dic kernelemac wa' 11[ moon'lik kan maak. Dic & sekerlik 
en inhuldiging as Presiden[ van u Vercniging Dkis seerseker· nic :oevallig da[Japan In die vourgrond is wac betr' dieople'· 
lik 'n welverdiende cer wal hom le bcurt ge,al het. ding van kinders in dic wis]:Unde en weinskappe in die wleki 

nic Dit ib 
A egler nel w duidclik daz oor die kort Suid·Afrika hc[ termyn daar om twcc nasional, ty,lverdrme /. rugby geen moontlikheid is 

pulinek, nie noodwendi om in daardic volgorde nic. Daar wn[ genoc@saarn goedopselcide onde,· 
wysers vir birdie duel in die Republiek beskikbaar te kan / ..g. aande on jare in deba, spandeer oor die onderwerp van wic nle Dlt impliscer lerselfdertyd dat teneinde so ·,1 doel'telling aan die re@cring .ces, .ic gaan .ic oorh¢ers, minderheid• te bercik, daar oorgeg,lan sa] moct word na elekl ronies¢ oepbclange. eng"oorts. voortis· 
* waar dle bes,c ondermers 

voonigting op video oor 'n brre 
Z 

ie dat hierdic sake onbelangrik is nic maar die sicutel tot die fron! sou kon aanbied D/ het natuurlik d•¢ nadeel dal 'n video 
loekoms gaan in die ekonomie le. Dil is wat gaan bepaa! of ons nle vrae beantwoord nic. 'rers/Mert>d beleken dli 'n sterk ak· 
5 die tockoms'n pie,angrepublick of'n florercndelandgaan scniverskuiwing na [he @nologies¢ oplcidingBrist]ngs. 
r. ee• A•o ns na dieckonomiese oni wikkeling i I nvers keiden 

V 
id oorispruiI¢nd hlerui• is du dus duidelik dat elektri,ileitive. landein die /reid ky k ,% dh duidelikdat d,5 daardi¢[ande 

ZE skaffing en ·0'reiling nic net nou mei maar ook in die el 'n ui,waartic ekon©micse benadering / wai */ik norecr 
ui„rekende Ieekoms. 'n kernrolinbcid¢ die ier•ar, is Japan en Sul,1 Korea voorb/]de vervaardigingsen oF'oedkun· 

dize Rk,ore van die l&nd sal Rpecl 
> 

an die ander kant ]: dic daardle lande met ' inuartse 
'n Tweed, slu[clclement in die ckonomicse oorlewing van die ckonorn ] m bcnildering waurvan d / 5kuldlas mroter en groter 

oor die mate 
word waarw ons 'n kwaliteit. en vcrbasend genocg, is Am:,lie hierwin Republiek gain handel .;.cer I go¢IC en produkli.ilteilskul,uurind/ voorbecki. bevolking Gal kan Dit clui dan duidelik virons die vestig Hier· 

rig,ing aan 4 0/ dic nood//1//3 word dan ook ba/ duidelik in u/gelig in di¢ die Republiek sal mon volgas ons webenlike ekenomiesc groci onlangse verslag 0/ produk[iwitch diurdic Ckonomiese Komi· wit bewerks[¢Ili#. tee •an dic Presidenlsraad. 
Aa ons kyk na wat *beurlydens dicekonorniese stk]UGS,dan Ek is set:er di elken van 00% Ral kan gedule IM ons eit onder. is ® duidem: dat kydens 'n ekonomies£ ops/ad, daar meer In· vindings in Terme van swak kwalitcit van nuw¢ produkre en van gevoer word, dil plaas 'n druk op die builelandse betalingsba· dicnste, Ek kan lans. d/ noop w«r die Regerillg om 'n demper te plaas /p in- dit vir u illustreer met turec goorbecid ¢ uit eic 

ondminding. Dic aankoop van 'n doodgeene bandspeler wal voerc. ren[¢koer,c styg / die ekonomic plat weer af. wat die 
diuk op dic builetand® beialingsbt,!uns verli/. 
p ardic landc we hull¢ ckonomie rig op dic we„]dmark, is 
F. ter baie minder ondcrhewig aan hicrcli¢ Wk,e flukiumies. 

i bring oulornatics clie 'raa' na vore of die vervaardiging. 
sektorin dieland nie ba/groier aandag moen gceaan un·ocr- 
vervanging, en om die "Breldmark c bc c¢ me. 

Ek heronlangsdicpoorreggchadomna'n toppraak vanm„ 
Clem Sunici yan Anglo American Ke,porasv le lumci our 
projeksics wat hulle g¢maak het tenopsigle van dicekonomiese 
5,0/behoef[/5 van d c Republick. Net om die bevolking asook 
die Reprojekle¢rdc bevolking wat onir di¢ broodly, teel, te 
11'ta•.43 n Wak van bokans dic bioodly n sou imphs¢/ dal •, illk-'/ die land 'n ekonomic,c groeikoers van !0 0% vir die volmende 
20 par wu mm handhaaf. 

1 lierm is dit duidelik dal daautte ord¢ van grocikeen naoit 
gehandhaa f sal kan word as clic ¢1:/nomic na binne gekeer is 
nie endal ons on/Iw>feld die *reldmark op 'n groo[ skaal 1% sal /0,1 betrce. Daarme¢ b¢doe] ek Ine die uitvo¢r van rou. 
maIenale nie. maar w¢t dic u/vocr van produki met 

sogenaamde [0¢gevocede waarde. As 'n woorbeelcl, on, behoorl 6¥ 

nieybtereres / levoer niernaar wel slaal. en verkie,lik nic staal 
me, maar wel vlekvry' siaa I Ters'idered impliscer di[ dal dic 
land sc amankllkheld van goudul'vocre relatiertot lotale uil 
vocre dramcs sou mm verminder en dal die a ent sal moct 

lorgaan na dic uityocr van vervaardigde produkre. Dr 3 P du Pletds 

32 VMEO KONVENS[E VERICTINGE OKTOBER 1989 



drie "ruilings benudi hel poord:,1 '10 4'pplir:al vir langer 4,4 Fend iou ierander Ons voorsien /ter geen ingrypende bele,ds· 
'nda' Wou werk Dicandenoorbeeld 'sdieherste] van 'I] m- veranderinge nic. Die Buro ]§ op u ge fondamat en is 
mas]Len ws dr:e besoekeen'n reuse-rusle met die bestuurler 'n dinumiese ung/ande diensorganisasic Dat daar wel /ran· 

van dic onderneming geverg het voordai dit bevredigend her· deringe enalsente Ilul iniree, is egter unvermydelik, Nooll die 
# kon v.ord. polgende paar voorbeelle sou illustrcer: 

Dithringoul/maciesdie v..na vorenaarnlik,lanvaarons [nd' verlede/daar'nbaieslerkaksent 0.0,§[andaarde 
Suid Afrik:,riers nic le maklik swak diens en swak k.·alitcH nie? vir nywerheidsgebruil, daarmee beloel el; op produki¢ %,•al dir 
'60(]rdat ons niedaarlickultuur·•crander kry nlc. gaan ons ook dic nyw¢•h¢id gebruik sal word er 'nbale mindere aks¢nt op 
me effeklief op die wereldinark kan meeding me standaarde / clicalicmene ver/unkenpublick. HieropsalonE 

dan ook 'n bac iterkeraksen: moe, plaas aangesiendie behoefte 
Ek wit my verwo„ om ic se dat ons land n ie miljocne per Jaar groot is en l ook 'n baie /001 potensiele mark / die SAIIS 
Ver]uor r•1* ma.•r wc] biljoe,le ,ier ,aar verloor omilat ons nie bou beteken. 
dl " m /cd£ doei goed en effeknef doen nie. Kwalite:i 
er' dic Tweelens, 0/ die beold van die Buro / vcrander yan dic in· voldoening aan die klient se behoe res gaan uit indelik 

troverte die • P]| bee[.1 wat uor dte Elfg']ope J •re gesk ep " tol I van 
wees waarom Ing hele unvocrl.]ng sal mol draa. 

Daarby 41 dinamies uitpaande organisasie. 0/ / In werklikheid N 
'al 'laan, 6f..11 

Dit Derdens, om die Bure weir in dle voor#rond lionlangA.rtinent te plaas a, die tuisic aan my geze deur'#endegroc,t •er 
#'diger, van kwalitell in die land en die leiding le necm om •n dal s•crk toe huUe hul produk•cordic wereldmark probeer po- 

Inbied kwatiECitskultuur m die lanlan bet. hull¢ iot hui skok ping,01 diedaarsrelling van 'n agters¢kom h¢t, dat die kwaheil 
n hui|e stapel te s:uur 

'rodule .ensins vir die ./.Ilmark aanvaar was 

en '52' dat dit •n weldeu,da@te paging •everg bet om hull Vierdens. om die lysskema Ien opsigle van SABS 0137. die 

•ifikasie op n vtak te kry waar hulle effekilf die uirvoer- yebruik.kedevir kwatileitbe/uurnelely op'n bree basistevestig 
ark sal kan bel•ee, as / maamaf om kwaliteitbestuur in die vervaardi@ing- en 

C ieskepping•a,1 

dienwkiremerte kan meet Net goos 'n winkclier 'n merer- 
'rl kv•alitei(-en ''1 padi,k[,wite,(%1•u•lu•,• •aari 

eiter stok *bruik on kn@(c me¢ nic 41 maklike caak le mect. ner so is 1,1 obJ¢ktiewe maat. wees nir. D I' gilan 'n groot poging 
verg. nie staf nodiE w nasionaal en *crnasionaai crkon Nrd om die net uil die ver•ard/ing. die diensteen diepublieke eftektiwiteit van kwaliteitstelsels mee te kan evalucer. Nic al. 
Se]Hor nle, maar letterlik vao elke ind,idu in dle land. 

teen hou d die slcutel in r madedinging op oors™ markte 

••.•rsle adve/ensie van die SABS op t€]evis]/ 1• dan me ne[ nie. maar dit l ook die fondament waarop die konsep van to 
1 gemik om die SABS·merk te bev order Me. maar o©k tale kwah/hegebou sal kan word. Tolak kwaliwi, Ls die kon· 

om die kon'ep van kwali['il ender die algemene publick en :0· sep wat die ruggraat •an Japan se suk&e& in •ie were[,fl••ark 
dinde ind,rek die Rriaardiger,11 e akerp vorm 

S•ak !:wali,ei, hel egler n ander eff¢k wa• ons ook indirek raak 
Uilindellk 8 kwaliteitbestuur beIref, isdi[ in[cressant dat die SABS lans 

hetitul die verbruiker vir die TIll'ikkil." I. die 
Werks'[ner die [wede groo[sle /§§]coma in die wereld Groot 

yan d¢ fabri¢k wanl die verlic:c bedr> f naas moeI noodwend,g 
b>/:rekei• Britianie. Wut egter besonder inIcressan[ is. ]§ dal on% 'n hele word by d/wiale verval,r(liging!.kuste e'• ariekteer 
dw• aantal na¥rae om vang hel uit land€ b¢ide in die Wes,erse wereld e¢n held"rys wa on, a' "i bruiker' moet betaa[. Dit werk 
dan en /die Stille O,eaangebled o©k om noo•welld,g inflasie in •he hand en :,Irein prod•iks,e Ioegang ,/ probeer verkry lot 
Di' is 'n en, ople/ing,]s/revirassessore en die stelsel init·•essance 

wa[ verkkynyel dat bae pervaardigers ons @cbruik mie vi 
om die lyyskema mee le bedryf •:kan *4 hub kwalitcite is nic, veral n•e witf•rleer kwalileil 

C In termc van die k 0$[¢ van mislukkings, herwerkendies Bale lande beskou die daarste[Iing van so n lysikerna ai 

meer, berekeT, moel •unt nle Wai hulle weigoed gence,kan kntiese elemen[ •cral wai toelang toi die Curopese mark na 

doen, is onn daarflie kage hy te reken in die raming van 'n 1992 betref •andaar die belanggIellin@ om [ocgang lot on& lei- 
.*oppry·;. 4 le kry. 

Dal (kay egier versklilende B# Ls oor wai kwa]iteit heteken Van kaIdln,lie belari. Ls ook die leegung wal ons toi inlernd 

13/ewl, Dieverbruikcr sienk•aliteita,dievold,jen]/gaa, sy mnalestandaardeherdeuronshdmaarskapvanenbelrokken 
be],oofter. leen '11 prys wal hy bereld is um le bemal Daaren held mot ISO. ]CK en die Codex AlimentariuA Kornrn,•ie Al 

teen 0 die ,;ervaardlger kt,•aliteit as die voldocning aan 'n stan- lern:]1: dcur standaarde •an dwarioor die w,Breld aan ons nywer 
daard "basee' 03 did 61""diger se persepsie van wat aan heid beskikbaar te kan stel i' cli[ vir dic nywerheld moondit 
die kerbruiker se hehnefle sal voldnen. Juis hierin kan die SABS Om te weet alli, w.itter uitvoersial,ldaarde hulle Ral moct voldocn 
n ileu[MITe, spec] deurdal in die 0/rel yan n ./5Lfikasiebeide 

haard•ger Dan wit ek ook graag en •Ile ve, 1•riliker 'n 1nset kan lewer verw>5 na •Le assosiasie wat rceds oor ten einde 
n baic jarc beitaan tussen die SABS en sta ndaard Ie stel wal aan die ver bruiker se b¢hoeftc vold/en dle Vereniging. ] ede van 

die maar VMEO "on 
00 k eke nomle, del]! gelewer kan word, op '0 die gereelde basis ver, aardiger die'lgemene Jaarvergade- 

ring van die 1 2/ as ledepan dle RSA-span by en maak daar de,i, 
Met // ingrypende verande. inge n in die Bestuur van die Suid- nie rie[ belangrike byd racs m dic besprekings ni¢, maar maak 

A fi·]kaanse Buro v•r Standaarde ingetree he[ 'ans f I Juhe van. ank be/r,grike kontake " kenners in 'c wereld Op die :e· 
Jaa r /1 u St£11,2 1.elar/ /1 m line bardie best uur nou daar bled uii 

· van •[elarisitel, 5verspre:ding 
'len· Benewen• ekse[ f, word die 1100 fbestuur givorm deur mnr 
baan L Ily, us Moold,rek¢eur - Korporatie.ie Dienste, Ledc van u Verenling dien danook al jare tank op talle kami mn' 

Manin ees van d/ SABS en onderseun in sy reel die /andaar(le 0/ KelleTmailli. Hoord,rekieur -Ingenicursdepartemente 
en voo•tel word hoewel daar innr ian Mey&. Hoof.lirekleur- Chemiesed,partemente, nog plek·plek nic onderstcuning 
0]kierdie ingen.e•departemente 16 daar Siviele Ing¢nleurswese verkry Word nle. Dns sien *ter die VMED ashelangrike u,ende 

van die SABS. en Verpakk,111, nle, mr,r lain Ben/Le as direktcur cktroniese 
n•eur£weie en Fisika mei dr Cliff Johns[on as direk'cur, Die agoslasie van die SAM en u Vere,Liging s(rek qter 001 

ElektrieNe Ingenletu•,:,ese met mnr ]Baac Kruger as direkteur verder. Saam met Eskom en VMEO dien dle SABS op 'n kon@ 
011 Megallie,e ingen,eurs.i.eie Inel mn]· Tohn Pannce ax direk- tee w dic rasionalisasie van spesifikasics vir die swaar 

teur· Aan die chemickant 14 daar CheInltise Teg!*®gle met •mir itroomelekiriese Ingenicursbed.yf Die feil lai huerdie rasio- 

Terry Cotiouas d,rekielir, Veseltegnologie met innr Sjocrt Hefer nahasie verbruiks@/rewe is, is vir die S ABS 41 baie belangnke 
as d Irekie,1, en /10[ng lev Weten,kappe onder leiding pall $ ontwikkeling 
1]enrl•an Rensburg Dit beteken dat van dle,ier hoofbes[uur, 
Poste. Dit „ vera[ .r=rnmT so on,dal lit juis die vcrb,uiker was wai s¢[A ·n islerwy['andiesewe dirck. 

bcslaande spesifikas•e sou teu•&. n¢cm en dan addisionele vereisies 

daa by sou insk ryf in hulle tenderwoorwaardes. Dix h¢[ v/oor 
bit bring onmiddellik dic Triag na vore of onder kiding yan irial, dul 'll .ringle •pemikanes unts,aan het in plaas van 'n 
die #e bestuor. die ben/enng en bele/d van dle Bure mgry· aantal baileqe Flinhioileel, due!•reffende ypem·ikasic, Dinctio 
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effek van al hic/lespesifil:asies waidat di[ milrend gewerk Die onlan/cherorgamsasic vall die SABS sa! op die lange duur 
het op Jewensva[bare produksle en nok di,proporgarier[ hae vee] bydra [ot bercrdienslewering en d' Du Ptessiscnsy bituur 
kosie!. toi /volg gchad het, In albei /valle 1/ die verbrniker span word alle sIerkle [oegeweib •ir die Ulld/ings in die 
Inaar moes be[aa!. tockoms As VME<O··.c•,cen,•00Tdw en sant©i©•per van dic 

Ek wil my nic u][spreek o. die vele voorde]/ wat . wr helde Koardiner¢nde SABS lomitec - wil ck huldc bring aan Ii. 

die verbruiker asook die vervaard'ger soll inhou ni¢, behalwe rersooeel#'an die SABS vir hulle .0]gchouc ondersteunin: en 

om'n palir woorde en vir die har'like samewerking wat die lede w dic [c s'oor die :Lening van die Burooor letding, hi¢r- 
die VMEO le Mun val. 11„sy op die 1EK 

nur "tw'kkcling, tcrran en met & daar. 

s[¢I van spesifikasies. Dr Du Plessis ver»ys ook na die Es- 
Die Buro salln s]eutelrol spect in a[ die (ase' van die projet kom/VMEO/SADS Konnit¢c vir die rasiona]1§asic van SpeBifika 
en sal{Jok uitcindellk die spesifikaries publiseer. Deurdat vcr- sics virdie Swaars,room clektries¢ inecnicursbcdryf. Die riglyne 
bruikers in hierdic projek 5/n,/m on ©nderneem omdie be· vir dic viofsica•ng van [ng™cur/=U doips/bkde tdie 
ginEI van gcm¢/skaplik¢ sp/sifikasic5 le onderskryf, is recds sogenaamde B[ouboek# i:·ard as nglyn gob·ulk dcur voorsie. 
'n proot op voreniw in diedaante!]ing van nasionalespcs,fika- nings/wer/ede cn Raludgewende Elektries¢ Inpenicuri. Met die 
sfes Wanneer hierdiespesifikasie vir I per/deingebruik las. to[§[a,[dkoming van die Screcksdiensteradc is dir verbasend om 
soo / n relaticf maklikeraak we¢i om hulle aor [c skikel in lie vertolkings war vourt'[oer u' Inccrscle@der#ly//mo- 
terme van nasionale spesifikasics in welke gewil die Buro diI /tor. Ten spy·ic van die voorafgaande selling is ek ecns met 
kan 0{uncem en publiscer en adminLS¢reer SOOS die normale basiese, funksionee[-docltreffende spesifikasies Daar moe, egier 
p.]ty' maar Ls /waa k wor d dai elektrics, s/ils wal ontwerp word. ses]:oei 

- nic Ck ;11&Taae herhaal dat hicrU 'n •nsiatle( ./da/,g af/watcr word weens •s ·hat dI¢ Burr op genocmde spc„fikagics on- 

derski f en gra# mee sal saan] m k omdat ons dit in druk van Blorn nasio- en /ivaat ond¢rneming, - om elektrly[,mi 

nal belang b¢,kou. aan miljo¢ne anderkleurigcs bi kikbaar te §[cl. deur goedkoop 
stelsels daar te sle], wal nk koste effekrief op die lang[erinyn 

*# asi• met u Vere'ling is vir ons belangrik en Ins sou b nic. In hnerdic vorband rnoct daa[ oak gewaak wo,1 teen d; 
graag wou „en dat di[ van sterkao [o¢ serle gal#aan, in be afwarcring van die *bruikskode SABS 0142. De/ading van 
sonder omdai dic SABS en die VMEO ennme is in die Suk]- Per6ele, 
A fr//nse n,werh/d. Goeic gam€werking sal /1 groot voor 

./ vir beide organisasies Mr Pr/ /rn, we the AMEL wees mus[ regard [he SABS 2% one of 
ouT mosl toyal and powerful /8 in our aspiration w offer 

Graag .ens ck u 1,1 baic sukscs'olle konvensic toe. our cle¢,rioly consumers only // best ser,nce Bui ih¢ SABS 

is vinually powerle' if wedo M coopcraic by ourselves in ium 
MNR ATTIE VAN DER BERG: KRUGERSDORP being loyal 10, and promoring [bc Imag' of the Bureau: being 
Mnr dic Progident darnes ¢11 here, di¢ VMEO i 8/k da maik.conscious 's one MY hple way to "comptish 5. 
'n persom soos dr Du Plersis, val e midde van 'n veelci&¢nde 
pro@•am diciyd kon afs[aanomdie Iloofrcd¢ op 50 'n ireffende Ek sluit af mnrdic Presidont deurnogmcals ons dank / betul 

aan dr J P au Plessi&, Direlacur·Generaal van dic SABS vir •n wyse aan ons cor te dra 
p/kkelend¢ en inleressant, rereraa[ Bak danilo. 

DI belang„khed en suk„§ yan 'n uitwaar[se ekonomiese b# 
leid en die be•reding w die whcldmark.in n grotcrmate.sal 
afhan/of die B deur die 88rcld daar bulte aanvaar en toe- 
.....wor,1 0. hicrdie doclwi[[e te bcre'k, en te I *mli k UITNO[)1614<k 1990 TEGNIESE VERIALER]NG VAN 

Die VMEO bcreikin£ w •ukses deur oppooding, on di¢ vcs/ging van 

·n kwal]Icit- e• produkriwiteilikultu ur in ·n bevolking. is ' n lang RDL CH]US LOMBARD: GEORGE 
en mocisame ucg -- veral as 'n mens kyk na die bevolking- Mor die Presidcni, dit Ls vir ny *n ge:10¢0 en aangename vaoi 

samgang - dk gew¢Idige bevolkingsaanwa• en dk ophef· rcg om aamens die Stalmad ·an George, die VMED barthk 
ng yan mense wai on/r dic broodlyn ]/f - dic tocnemende uit lenoolom» 13de TeRniese»rguderingin 1990 in G¢orge 
opkragv' n and rkleuriges enyolgens m ybeskeic mcning die te kom hou Vir/corge, die "Hlirt vandi'Tulnroete", sal dit 
ishikkinevan vcle [00@owyde pogings om ons mense produk n .r w« Im u Ic Int.ang c. a' galler vir u 'pre lee. 00' 
i[,i,sbe wu, / mnaak. wral binne plaa/ke bes/ursopser. Die h= u by voorbaat al baic hamik Wkom en,pr©ek die vei 

vooral@aande sake is nie bedo¢I as nigatiewe kritiek Ilie maar nouc uir da[ u verbly f d,e paar daed:,21 bv uns bale aangenaam 
ondir'[reep dr Du Pleas se ste/ngs in sy rereraa[. en /noivol sat woes 
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ELECTION OF EXECUTIVE COUNCIL / VERKIEVNG VAN UITVOERENDE 
RAAD 

The following nominations were received - 1. Die volgende nomiwies is on,vang 

Highveld/Hoeveld M P P Clarke 
J E }leydenrvch 
C J Schermal 
A J van den Beig 

OFS and NORTHERN CAPE D B Briers 

OVS .n NOORD-lAIPLAND A J van der Merwe 

NATAL E G Davies 
H R Whitehead 

GOOD HOPE/GOEIE HOOP K .1 Murphy 
B van der Watt 

EASTERN CAPE/OOSKAAP H D Beck 
R Malinson 

The following eight persons were <]ected by ball paper:· 2. Dlc volgende ag' Persolle M w „embrief verkie6:- 
H D Beck 

D B Brier· 
M P P Clarke 

E G Dalies 

J E He,>denrych 
K J Murphy 

C J Scherman 

A J van den Ber: 

The following pe.Nons colinted the ballul papers:- 3. Dle volgende perbone het die sternblm gete[: 
Mrs/mev J Me>er 

O Ricci 
Mrs/mev P Sierra 

L Smith 
J B Swan 

L Swarl 

The rollowing pas, presidemi loge,her with their councillor 4. Die volger,devoormalige pres,dentelesamerne,hutler.nut[s]Id 
'presentalivesarcillerm'oi thelons™utionalsomember; verirenwoordlers is ingevolgedle Grondwel lok Ide ... die 

of the E,ccurive Council {Jitvoerende Raad · 

P J B.'cs Roodepoort 
A H L Fortmaill Boksbur' 

J A Loubser Benoni 

PROPOSED AMENDMENTS TO THE CONSTITUTION 
VOORGESTELDE WYSIGINGS TOT DIE CRONDWET 

T]•e following amendmenls to the Conatitu[ion werc approved Dic volgende ,•ysigings aan die Ciroilduel ,• a,invaarper Gter.1 
by balle[.128 voles in favour and 24 votes agains[ br,¢f, /8 slemme daa„nor en 24 /emme du:,T/en. 

]NDEPENDENT STATES: MEMBERSHIP l. ONAF[IANKLIKE STATE: 1 11,Minish\P 
h is recommended {har claus¢ 7 1 be amended / follows:· D I N / aanbeve' dat klou,1 le 7 1 40,1. vol' gewy,Ig word. 

The member'hip of * Aw©alion *" cor"i't af under D c led€ van die Vere,liging 1"41 "* lili onderne"ing'. ander 
tak„,gs, other organisations and nalural person, who are skua- organisagics en m uurlike persone wai in Suid·Afrik& of 
ted or residen, in South Africa or independent neighbouring nabu r/¢ 0/afhanklike grate ge.es/,g ,• of woon. 

stales. 

NAME OF TI[E ASSOC]ATION 2. NAAM ¥ de• D[E VERF.vilING 
TO accommodate ihe amended cla,1.7 1 11 g recommended Om dle gewysigde klousule 7 I te akkommodeer, word aanbe- 
th' /¢ nameof the Asajation be defined as follows in defi- peel da[ dic naam van die Vereniging soos polg gedefinicer word 

ni[ion ].9 of the Consd:u:ion: in definisie ].9 van die Grondiet 
'The name of 'he Associalion" hercinafter called 'he Abbocia * Die naam van die Ver¢'iging·' hierna gencem dic Verer.igirl 

t'on of Municipal Ele-city Undmakin@§ {Sauihern Africa) van Munisipak Elekirisitei,sondownemlngS (Suile[ike Afrikal 
Add u new clause 3, Vol •n nuwe klousul€ b> 

24.6 SUB.BRANCHES 24 6 SUB-TAKKE 

The Ex¢¢uave Council may aulonse the formation of a Sub Die U// 0/ende Raad kan goed keuring v//een vird/stig,ing 
Brich m the recomm-tion of a Branch. A Sub-Bran¢h shall v,in 'n Sub-Tak op:,"beve],ng van 'n Tak. Dic Sub.Tak doen 
reporL dircerly to [he Branch and shall not be represented on re,wreek' vershix aari 'Le Tak en sal nic vcneenwoordig word 

che Ex€cutive Council op die Uitvoeren<le Raad # 
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PAPERS / REFERATE 
BUDGETARY METERING 

By: Mr. Rudi Coetzee 
Managing Director, Angcon Technologies (Pty) Ltd. 

S"lips]S CURRICULUM VITAE: R COETZEE 
The paperco•ers thelocal deilopmen, and nianufacturing of 

School•: Groote Schuur Primary. Rondebosch Budger Encrgy Melers over,h¢ pust four years as wellasother 
Zwaanswyl: Primary, Reirea[ matiers s/has field experience, instal/zonmethods, dispensing 
baaniwYk High School, Ret•cat. of Lok/1 and alse brieny dcal with what fur•her developme/1 

Post School Univcrsky of Settenbosch (BSC. Eng·Elect) are expect¢d in Ihe near future 
Univerm or Potchefiroorn (Comrot 

]NTRODUCTION Sys'ems). 
Thedevelopmg of our specific rangeof budget energy melers 

Othcr Government ¢ertificaic of Compelency - (prc-paymentelecrri¢hy me[ersl commenced in 1983 after pari- 
Mines & Works (El¢/r/al). ous homelands and locat authorities expressed the ur@ent need 
Profcssonal Engineer. for such a local[y produced concept A, thetime sorne & cim 

had been experimenting with similar imporred devices and (Ir 
Instituics: Member of the Souih African Instilute of various reasons} had found them no[ quie suitable for third 

Eleilrical Engineers. world applica'ion' 
Member © f Lht So uth African Instituie for 
Measure Sorne of ihe impo/ed coin and loken ¢ nt ancl Con tri [ype ulms were siudied 
Affiliate member of the AMEU o analys ¢ [heir short¢omin@s Thereafter wc commenced wi,h 
Affilia[¢ mimber of the [nstile for Housing a nationalinve'ligalion m snail "510 compilea bas],specill. 
of Southern Africa. calion. The findings © f [his inveidgarion *re updated on a regu- 

tar basis and i f possible. [he design is updaed ac,ordingly. 
Experience: 1///6, we limited our investigaxion to black. c/oured and 
1976- 1977: I®panmen, of Post and Teleconimunncations white local authonics. Thereafter n was expanded [o incor 

- ship to shore radio section. poraw further findings after numerous discussionE were held 
1977 - Mj: Anglovaal Oroup wilh black, coloured and whie consumers in rural as •ell as 

nior Eng]:ieer - Haribersifun•cin urban Gold regions 

inc Thc reijoi problcm& expenenced b> local authorm can be 2::io ctional En:ineer- Hartebecslfonrein Gold summanied a' fo[["s ln. 
- Bad debl Engineer - Anglovaal licad varies from 0% up / 80% and can be onsulting broken down 

to the Office. following figures 
Etablished the An/lovaa! Eleclronic and 1/· Homejands 30-60% 

Black - iuil 10 40/ bl•umen•a•,0,11.a•,cralor> 
- urban 20 - 80'% 

1984 - 1987: EL laicman Group -Branch Manager Colour€d - rural 2 1.e 
€Cape & SWA) - urban 5-20% 
E!.lablished and ran a bramh in Cape Town White -- rural 0-0.5% 
for [he Baietech mvision. - urban 0 2*0 

1987- Angcon T«hnologies - (P,>) Ltd Unreansficaly large „rcemage of dis¢onne:lions/ 
moonccrions laking placc. eontributing Lo a far higher oper- 

After being one of ihe co/csigners of ihe aing cost than originally expected. In some cases ihis was 
ori:inal AMPCON [ unit, he establihhed 6 a, much as zon percen, per month ifiaken as a per/Mage 
company *h Mmic Lid and the IDC and of ihe 10/number of consumers in the specific townhip. 
is a[ presen, I. Mana.ing Direclor of [hc - Vandalism,0 equipment •h„·hcon/sted mainly & damage 
®mpany. to th© 6 [reci kiosks aid he ionventiona] metert. especially 

when locatcd external 10 Ic hou,/. General: Lives in Durbanville. - 
Married with 2 boys, Debt collection. 

- Tampering with 1' conventional meters e.6 "M brid,- 
int and slowing down of the roiating disc 

- Rehab/hy ofthc mcie• leaders c.@. Teco//8 a lower real 
ing lan The Unli actually consumed, 

The subsequent findln# after our *mhs with consumers 
can be iummarized as follows 

TI]cy do not trust a systcm thal mca&ur¢$ their consump 
tion if the meter m locked #way 

- Mosi of ihem are weekly paid and cannot aff© 1 lo pay a 
monthly account after they have consunEd the power. They 
eannoi budg' and/or con/o] :hcir ¢onsumption, 
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- The ma/my do not apprecia[e r=wing an a¢,ount 30 10 A( the beginning & 1987, we were informed by the Departncni 
90 days after actpa] consum/ion has lakin place, or Energy Affairs rhat Eskom had been appoined by the 
Re¢onnection penal/¢5 after disconnections are not governmen, io be responsible for xesting and approving of all 
unde'stood. pre·payment melers, whe•heT of local manufaciurc or import- 

- When lodging a compla/: regarding an abnormally large ed. Nomers#ereto beins,allcd by any local authority on 
account or when querymng the accuracy of /¢ mc[cr. their a large scale unles the unit had successfully completed ad[ ic,[s 
complaints in manycases are not answered in a gatisfactory rskom compiled the firn local specifica,ion for single phase 
manner. budge, energy mciers during this [ime Th¢ device5 also had to 

- They can purchase /[rol. coal and paraffin in any known pass le i.sis ....inspecifiia(ion NWS 1318 - En... 
quanmy and ihereforc prefe these forms of ene.gy menial Requirements and Tests ror Elecionic Mea•uring 
Electric•ty is a difficul[ con¢ept [o undernand. We have seen Equipment. 
man> examples of thi and m one case the ionsumer could - Tem/rature. Humiduy und Almude not understand how H was poisible for hir zo con,ume 4000 Temperature · - 1.C to +5'C units in one month. On fur,her in/gtigation, w¢ found rhar 

Relative Hum/Lly 0 to 95'% b¢low 33°C I Mie was used as a heal¢r while heairs •lierc on day and 
0 [0 73% above 35°C 

nighz in /¢ry bedroom Ali[ude 0 10 2500m AMSL 

/ must be s,ined that these fin/ngs varied in degre¢ from - Diclectric Te,1 
towns hip Int ownshipe. g. vandal„ min•reased whenthetown- 2kv RMS +/- 10%con,inuously foT apen- 
•hip is located near a *or 'rge town. od o f one minec. No flashover ar breakdown 

InuM occur 
1.0 F]RST PROTOTYPE DESIGN - Impulse Test 
Because no local specification existed for pre.payment meter. 9 +/ - 3% 
(al the / me), we had to compile our own specific/[ion based - Surgc Wthstand Capability fs (SWC) 
on our findings and ihe speclfkallons cowering the con'·ennonal A damped sinus,/al wae •ilh a frequency 
Ferark k mete, range from 1 0 MHz w 1 5 MHE is injected •i,,th 

a peak vo]Iage of 2.5/' Those fammar wl elect/al¢ design wil[ know [hal itis fai•ly 
- 

easy m develop a device to perform SUPPI> Transient le' [he funcllons of a pre. Three differcntsupply transient iesti arc Incor- payment /eciric,ly meten However, to desln a :ov<ffecive 
pre payment nle/r w,th a [i fe span of 20 10 30 yearg and also poraled e g. 

Peak voltage 1.5kv 
zo Ineorporai a fa ray high degree / se¢u/y and environmenial Rise time I. 
prot•tion, prove• to bequite achallcneeloo. design earn Energy (uppro•) 3rn J 
VeTy !,me •uppoit •as given b> powntial supplim of compo- Source 1 m..ence 150 Ohms. 
nent,, wh/herelecronic or rn«hanical. All mechanical pans - Spark test, {me,al und plas/c) had ro be hand made for the purpose of be- - ..0 Fiequ¢ncy interference tel ing used . 'he first prototype meters These tests cover 4 frequency bands from 
The first m,creprocess or bascd pre-paymen¢ meier wie· com 27 MHz up to 470 MHz 

pleled by mid-/86 andincorporaicd far greatericcurn, than C]imatic 1-': 

mobt imported de'lces, as weli a• th, firs[ solid stae kilowatt 161·Ii,urs.,1 +33°Canddetermine'heaecuracv. 

hou• meteritig circuitry, 16 Hour; at - 10°C and det¢rminc I he accuracy, 
Stress Timpcralure cycling between + 55'C and - 10°C The unn lus equ.ed al an 41 digii Liquid Cry'sla] Dis- Five cycres are carried out and the accuracy is determined once play(I.CD). Inizialaccuracitestsindicatedthai Kwerron,he again after slabilization. righl trakk. However, the uni[ indicated a 390 erro• u the buL - Shock ies(. 

forn end ofthe range al a power factor 01 01 This -8 due - Vibration lit 
to dleprimary current measuring blent Ing a o•rrent Irans - Flammability [est (not spetified 1/ NWS [318) former. After e'*enmenting with inumcial coie, without sile· 
-4 1, was decided to use a shunI aS the primary current % Threeproloty/units wercsubmined ICskom by March 1987. 
ser. This improved le accuruc> of thedeuce to a level 'hhin The laboratory tests mok 8 months to comple,e. During thii 
the Class 2.0 raling, under the .ors' Ies, coodition' period, anous improvements were made lo the de,len. Eakorn 

also playedasupporuive roleduring thi test perlod, by making 
- recommendations based on their experience with electronic 

cQuipment in power mon,lorins applications. 

2 0 PRODUCTION INITS 

A f• comple ion o f the laboratory ™sts on ihe protolype units, 
Eskom requebied us 10 submit production unics for ih¢ same 
te• Duringlfi'per,od.'-allproducuollinewases[ablished 
m Attanus . Thea,§0 arcd resting and calibration Eysterns were 
developed m·house The fir/ hundred production units were 
produced during November !987. Thiny ol these units were ill 
slalled / a hou!.ing project located in W hute River on the re,:om- 
mend,Non of (be House / Represen(at[ves. These unks were 
instalied outside the houses in meia] enclosures bum •to the 
front garden walls. Access to the meters was conlrolled by [he 
consumers #lie the municipality kept a sccond 51 of keys 
Feedback was very importani [o us and we were kept in formed 
by *c clectrical department on a regular basis. 
Due zo Lhe fact that no di,pensir was r¢quired for this £,nal] 
pilotrun, magneticeards wer¢ preprog•ammcd by our.... 
a single area code. 

A few improvements *re mad¢ 10 [he dcsign carly in 1988 af· 
ter receiving feedback from *rec piro[ proJects. The) were: 

Mc..,Coetee - Allowing for rear -cess of wirin0 . increase •urily. 
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Mechanical marking of the cards caus¢d confusion and [he Two card securit> concepts are pre;en•ly in use: 

concept was subsequently deleled. 
- The 10. credic warning indicalion wagincreased from - one AREA coding for specific area or township. 

uni[ Lo fortv un••s. - En/,vidual SECURITY coding for every meter 

A uniqueading technique *as developed and ,mplement- AREA cocling is hand> for small applicaliong where no dispens- 
ed. Field [rials indicated / us that /% of the consumer> 

er/]nanagement syst€m M required a. cards are 
slruggled with the inser,ins or the card into the metw This preprogrammed by ours¢hes for a •Clf" area. Satts aie 

/chnique improved security lind increased Ihe Operaling recorded manually /theselected pointsof sale. Themajordis- 
speedband with ar leas1200 pcrcenI. advantage /tha[ nis difficukto keep Irack of /dividualcon- 

ly mid-19,8, we hadapproximate" len pi]0[ projec' running 5umers from a sratistial and security point of view. Changing 
m iariouE •ownships throughol,1 South Afrlia. AL the ume. the "m AREA coding to ind,vidual security coding can be done 

original concept was approved and w¢ decided 1/ increase at any stage 

production 10 130 units per mon,h To Nupply every mer or consumer with Indlidual security 
codes a dispenier/management *m. required. Thls *em 
is decribed in mor< dcrail later in ibe paper. 

3 0 TOKEN DEVELOPMENT AND PRODUC·[ION 
"lect ng the correct lype of zoken for p'e payment met,:nng 
/ [he time was a problem Some of them were· 

- Re-usable hard magnelic card, 4 0 DEVELOPMENT IN'D PRODUCTION OF THE 
- Disposable magnetic cards - cardbo#rd BUDGET ENERGY CONTROLI FR 
- Magned© key During Ille third quarler of 1989, FRkom exllressed concern 

- Mcm©,9 1>keni. aboul the prices of pre-pa> mell, mete, s .. r•inge'l from 
-Smart [oken'. R450.00 up to R650,00 per unit. A preliminary enquiry, fo[ 

towed b>·a formalenquiry, wai lisued for initially thedevelopmenl and tesrs werecarriedoul wIll re-usablellardplastic¢ards, supply o f a low However. the cond/lon of the /Turned <ards 1/dicated cost unk with to an estinated ui price tag rquivedent 
to thal of the convenxional syste,n. No spec:ficalion that we should look / some of the /her types. Re magnetic wi sup- 

we thought theirtel. plied, but (he key had very low securily and / thc time foliowmy majar guide-lines were given as possi. 
b[¢ ¢04 Naven ligent tokenE to be 100 expensive for this typc of application· 

we thus selected M disposible magnetic 'ard fe' ©uT Remaining credit deplayed in Bargraph (level) follmal in 

applicacion. blead or LCD 

Prege,lily, we make Lise of a [lw oost, disposable, [hin - ./. incorporaung Overcurrem and Earlh I eakage protelon 
- Relax the accuracy to ./-5/ plastic magnetic caId prod,iced by the Sol][h Afncan Tral» 

'055.> Alphour instead a k....or port Senies (SATS). The token ii,elf can bescen a, the meering most 

„,portant pari of the compleresystem due[0 I beingtheman. We were at firs..rl about some of ihe above recommen· 
mochme inter face ifihe consunner cannot operate thi unil. and dations but ovenrually Hai 11 /5 & ne' challenge The penod 
'luggle' u.h the taker, I creates a .6/tance to th. t..1 f«om the imet design pha commenced up i O Be pro//c- 
concept. tion phuse. w less than 1hree months. (Fig. I 

LOAD LINE CONITROLLER 

LIVE 0€UTRAL •lile*. 
IN 

0000 
OVERLOAD 

1 ' l--1--1 
C[1R[ 
BAI ANCED 
CT 

7731 SH.:IT 2 | MEASURGZrl A-1 WATER METER 1 

1 COMPUTER 1 9----| CARD READER 1 
SHLIHT TRIP 

o _1 31 
EARTH I B]SPLAY RREAKER 

1 LEAI<AGE L -,1(,AR GRAFH or 

19 K 
T 

FIGURE 1 AMPHOUR MINICON WITH SINGLE POLE EARTH LEAKAGE 
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Th•S 5I•ecific un], offers various new fea[ures: 

- An*hour or kilwarthuur metering. 
- LCD o• Bargral,11 (•eqI) 3'*i -c- lahY@@60 -*CON,ROUEA 
- O.rcurrenl [,ro(ection 
- Eanli Leakage prole¢tion. 
- 1 op, bottom or rear eillry 
1• Capacito' iii L.hiuni Blittery back-u. 
- Tam/r swi" 
- •ater n•eteling 

41 AMPHOUR METERING 
The IZI Auiphour melering circuit takes the variation of the load 0a UYCK 
Current 1nto consideration, Vollage and power facIer are [akcn 
ac fixed vaille, 0.. *111 li The T,leaNuremeIit accuracy over |lie '4111!le 14 
+/ 5% 

4 2 K]L/WAI- HOUR MET"]NG 

The kilowaithour mc•enngcircuit takes al] variables into con 0e AROACCEPTED 
Mderation. 'Iheaccuracy over the range 5 +/- 2%. This form 

0 nE„0,•rcAn' 
of n™tering is approximately }0 percent =enuve * 
th' Amphour meteri!10. 

4.3 LIOULD CH¥STAL DISPLAY (Fig. 21 IN9EATCARD 

The ICI) ofkrs an 8 digic display indicaling the exact amoun[ 
oferedinividabletollieconsumer 11LSal,oposs•bletoobtain 4 11-11 
tataiized inforrnalien. 

0- 71 )•GCONTECH -,7 4 4 'ARGRAPH 1}19PLA' (4 3, 
The Ba•graph disp]. lildlcates the following: Ffl. 33 •# 

Whedler the con•unler ha' Inore Chan i GO,mfts cced'. ( Green 
LED). 

-- Credit in 'teps of 10 units over the last [00 un115. (Red 
LED:/. 1-11 

- '!ashes a,40-31 units remaining.(Yellow LED), 
- Also indicates zero cred'. ./.2 

4 3 EARTH 1,17....a ./. OVERCURRIFIT 

PROTECTION 
Al pregel. the unli untlzes a 511[gle pulse trip breaker . con 
trul credit and a/0 0 Ip in 'ase of an carth faul: 0, overcur· 0 rent condition. The overcurrent trip Fo,nt / adJustable over 25 
to 30% v• •£01Fo©@Ull a =[TENrl,OV CONTGOLUR of the cur// range sek/Led The earth leakage trip 
poinr <s adjustable between land 30mA. 

4 6 TAMPER SWITCH 
The stanclard unm ·s equipped//h sealing plug, and lead seal. L L 

in, Ai ,,n oprinn,i, extia lamper Awltch is iuppljed lai will '100 
either tup the ex•ernal supply breaker or rese'the electronics 1. 
whon ihe lid is removed / if Ihe comple" unit is ripped out .1....... 90 

ofthelaiL 80 
. 

Tampering 1, a contro•ersia! sobjccl. One ¢an spend ©ither·,ery Go 

1ktle or douh• the ¢051 of Ihe meter. Our experier= over the 50 
BUYCA$ I 40 m Iwoyears and ]0 M units produced, has indicatedclcar- 

/ 30 ly that I a cons.iner . made respan,ible for the n ler when / 20 

first ing:led -de the house. • UTE 80 tamp¢"ng takes place. I . 
However, this could in,MaEe in I fu[uri, wed©n't know. & r,IL 1 •RDACCEPTED 0 

r.»Irm. 1"/* Ic dispcoser/nian.Lgerim 'ys(em, mu'L in- WMOVECARD 

corporaie some form of moni[oring. provided that de i as- 
sociated wih i is not astronomical. 

4 7 TOP, BOTTOM or REAR INTRO' 

Dependq upon the proieci requirement, the local authority INSERTCAR' 

can specify an> of th¢ above form, of entry and a of wiring. 

48 WATER METEING (FIg. 4) 
The '® water me[¢ring circuitry will ac¢ept puls'§ from a sLandard ANCCONTECH -/•• 
I.!se type water meter which 1% available from either Kent ar 
Casil¢ Cobra le havegivan preference toaspill¢ard 5ystern 
where separate cards are used for ele,uicity and wa[er cred•. 
The pr€.paymentrnetc' con,11]105 0 coun[ negatk if wateT i 
used afterrunningouloferedit Water wily/not,nterrupt 
ed but¢k,tricity Ls dis onne¢,cd If uny of Ihe twocred s reach 1-» 
zero The consumer mulit firn restore both ¢redit registers be 
fore che unli rclurns 10 normal operation. ... 3 
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5 0 CHECKER UNIT 

@ 0 The checker unit was developed,o enable to consumer zo •ali. 
date a card al * point of sale. The unit displa,s the value of 

- MO®•@@[ID DIEOCTCNE=ONTROUEn the card just purchaid. for a fe# seconds Units in the case 
of [h¢ firsl generation mcIers and monetary value in the case 

o f /* second generation are displayed. We have found this unit 
a vital pari of the complete system because i[ removes the mis- 
trust between theconsumer and theelcrk who is /spcnsing or 

123 selling ¢ards. 

6 0 DISPENSING'MANAGEMENT SYSTEM (Fig. 5) 
00 The dispenser/managemem s>•Mm was developed during 198&, 

rL[.Al. Improvements and additions are made con,inuously / the Noft- 
ware package To date. 11 total / 800 man·hours have gone into WA.' 
the developmen, of th¢ package. 

Depending on ihe Gpe of meters in u„,the system /rforms 
the following major functions 

0c Progrnmming of clec[Ticity and/or walcr cards. ARDACeEPTED 

Testine of cards. 
0 nEMOVECA• Updax of data babe records of all the consumers. 

- Priming of transaction records. 

Ca5h -up reForts 
- Monthly financial rcporls. 

1NSERTCARD 
- Statisticai reports, 

14 11 JI When a consumer wants to purchase elecirici,yorwatercards, 
he would idcnify hirnself by means of his siand number. Should 
he be una/c to remember his /and numbcr, a search ¢an b¢ 
done wid, referen•e to his surnam¢. 

On ente,ing * abow, 6 el>mpuler I'lleouple the :onsum' 
to his dala file residing in the data bas¢ on 111,40 MByte hard 
disk. and respond by prompting the consumers addre,$ and 
meter serial number to appear on the screen. 

H anyaccount, c./. ren[.is outs,anding. thesystemcculd pre- 
u him from purcbasing any cards for water and/or electrici. 

...4 
(y. The system // display a message on the sireen idenifying 
this con•lilion. 

MASTER SYSTEM 

1 MONITOR I 

REPORT CARD TICRET 
PRINTER •--RM Pc PROGRAMMFR H FR1MIER 

' OPTIONAL > 

I MODEM | 
SLAVE SYSTEM No 1 

I HOM]TOR I REPORT 

PRINTER 
' DPTIONAL > 

fR'GE-1 CAQD 
IBM PC 4-4 PRCGRAMMER 

COMMUNICATID. NETWORK SUPPORIS A 

TOTAL Or 31 SLAVE D]SPE'iSERS TICKET 

1 ..' PRINTER 

FIGURE 5. DISPENSER / MANAGEMENT SYSTEM. 
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Car. ale ..'allable from appro.inlately RI,00 to R[00,00 in Olher faciorg pia)ing an imporlanl rok are 
one rand increments. - Overhead or underground di,/ibution, 

- No cxternal breakes. Pole breakers or breake G located 1/ 
The 'patar -11 then, f'Din the water or elecITicit> menu on stubbies or street ki©$ks 
the screen, /lect thecarrect size and a• thesametime will "r 
le number / the cards requested. A blank card den insert- 7 . NEW HOUSING PROJECTS 
ed into the molor:•ed cardreader/writer, k will take approxi· This type of prOJCC, 4 by far Ih¢ eaaes, to star[ off wilh the 
Inately one second to programme a card. The monetary value prc.la)/neni ¢oncepl. The con¢ep[ Is i.orporaied into t. plan- 
as well as the amount of corresponding units will bc dhplayed ning. The idcal location for/he unit is definitely inside the houx. 
or• the screen. The transaction detail can then bc printed onto preferably in the kitchen and againi /0 exiernal Iall. A pipe 
the niagnet'c card This can inclu'e. could be incorporated inic $ wall, whether from the bottom 

or frum 'be ze'. 7-hecable or aerial supply wircs enn b¢ iermi- - Time and date. 
nated in 

D. a square round flush mounted box bchind che pre- enser identificatiun 
payment mcterorotherwisc it could be brought into the meler - Transaction number from the rear via Ihe flush moun,cd box and ierminate / the 

- Type of payment received. terminal block supplied inside [he *-payment meter -- Stand cumber. 
- Name and/o• address. Wereeommend 8/ rhe//er h ing/X m a h¢Jghi of 1.5 !0 
- Water or electriciuv. 1.7 meters above noor le'·cl. 

- Monetary value. 
Spols to be avoided: 

The a b ove i,i ent i ar.d 1 n format' il s al s/ optionally tr ansferred 
-Above le sink. to /2 report printer. The unil value / also added,0 the Ii/. - Where a cupboard or fridge could be positioned by the home A! "le game 'ime Fic,>01'uner's persona j dala file is upda•cd. 

owner· 
The follov.Ing inforntatlnn is stored per consumer and updat - Above Ih, "me. 
ed, where required. after cvery transa¢Iion - In . passagc. 

- In 
Stand number a position where i ian be damaged by [he digribution 

board door or any other door 
- Name and/or addre•b. 
- Meter serial number. One.[he bes/ocaIions 'e ha. scen, the meter wa• actually 
- Mini·sub allocation localed beh•nd rh¢ back door in an opell position -- Main feeder identificalion 
-- Insialla'ion date - electricity meter. The bottom orlhc enclosure can be built into the wal[, but tfus 
- Installa'ion daic - water ineter. is not necessary because,he overall depth of the ./ 9 Inly 
- Lai tra•sac:Jon - electricity, 100mm. 

- Last [ransaction -water The mer / mounted using three round header chease head 
cking of any purchase serews Caution •hould bc applied •n the (ype of plugs uGed when driclty purcha,ed per calendar mon# over le past 12 mounting Iheme,cragainst a wal[buillof cement blecks w,(h 
nt. cavitics. 

402%0010 purchased per calendar mon,h over the pa,1 12 
nIhs. 7 2 EXISTING HOUSING- NEW /.]F.CTRIF]cillol 

- ectric] ty accumulalle total. The wging or cableshould be brought io ihemeter via a pipe 
- aier accumulativc 'otal externally mounted against the wallup to a point .iere it goeR 
Operator rundions are lim,ted if compar€d to The options a,·ai[- through the wall io enter Into the meter from the back Depend 
able (0 111. syste•n manger In /me Instances e.g. altering of ing on thet>pe of houseb the pipe or candmt ran he internally 
the price 'cru,ure requ•res double scemly access. moumed, ent=g 'emer prifeyably from :hc top Howev/, 

from tile mer lo ihe 'istribition board isa problem We wild 
6 1 'TATISTICAL ANAL¥@[S recommend illat th¢ in¢/r is installed appreximaiely 
Storing m formanon in the data base I a con crfiethe method 200 300mmfromtheDBand,hataghorliectiold,hecon 
orkeeling contr.1 of (h¢ situa,ion. Sorle examples of statisli- duit plus a flush mounted hox is installed m (he wall This 

cal analysis thai could be performed arc. however, does increase the installation coqi 

- Delerinimwg who has not purchased any cardsor kss lan 7.3 EX]SlING HOUSING AND D[5114,11ll r]ON 
I spec,fic 'uniher of units over a c¢rlain period NETWORK - Total sales for any period of lime nterecommendationinreB-rtothcabove Bewareof blung· - plirchaies per consumer for any period Ing 11] the incoming supply to the nie'er w the dis['buuon - Recalllail transaction dell board. This makes bridsing quile easy wilhal,1 lampermi wilh 

- A=rage Qnsumption over ihe past . month' ihe meier. 

6 2 NETWORKING 7 4 MEJERS lilli Ill: [10/%E 
The ™stern isdr•gned in buch a way [oallow the Maier com Replace the conventional meter with the pre-paymen, mewr in putert/commu[.Cal wit. up [0 31 'avedispenser 5/Ims 'ria the same position unless this is not practital. 
I W.up /¢phon, modems 
We as yet 30 not have (he experience of such a large dispens. 8 0 FIELD EXPERI-CE 
er/management network. bilt our esdrnate U that a systcm of The consurnen hm no problem in accepting the pre-paymen, thi• Inagnit Lide can ser.e up to 100 000 Consurners conrepi. provided the following are a/lered io. 

- The displays to the consumer rmist be kepl /0 a '111/imum 
7 0 INSTALLATiON HFCOMMENDAT[INS - The unit must be installed L[!Side Ihe houx 
Locatiom and Ination method 01 the pre paymen, mete• is - rhe point o f./must be w,[hin walking distance trom ihe 
broken down imo the following categories: dwellings ser•ed by it. 

- Theopermion of 111¢ lotalsyste,n mm' be explamed lothem - New housing projecl· individually after comm•ssioning - EtiE(ing housing project bul new €lec[rification projeci. ...prerer/ep./ofsal.beoperforsa.afte,houn - Ex„ling huu„,18 and dis(ribu/ion network will ihc conven. and £ specific (imes during a weekend tional mete. .ternalto le house. 
- Exibingho/leanddi/ibu,ion ne/h/"/oven At thi% siage, we have not gamed enough expe•ielice on the 

11onal meirs located in the house. clectricity-water combination This unit might be diffic# 10 
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undersrand fully in ver> low cost housing applicarions. Sorne specific issues relating lo meter systems will now be dis- 
Howevey, we will compilea repon on field experience as soon cussed 
as possible. 

METER INSTALLATION 
We cana=/ th' clectronically based devices wU] ha•, a highir Det•lodsketchesshouldbc prepared forIheemployeeorcon- 
failure rate rhan the convenrional meter. It is our object/c [ 0 tractor who is zo ins,al] the mczers. incoming cables should lead 
analyhe field fuilures or pr[}blems immediately •here possible directlyintoand be terminated „the back ofthemercrwithout 
and lo rectify the design mordingly. an> iniermediate connecions on [fu: outside wall. This is done 

to minimise the possibiliD of tapping inio the supply cable Sorn¢ /the major problemswchaveexperiencedover,hepast 
two years are: It „ imporlant at Ihe outset to make nclear thatrampering wirh 

the meter will to the leadtosevere varying magn// den. penatki and - Badly p/gramm/ curl owing possiblya perma- 
nent [crminacion of supply Labels w this effe/ should sity accom- 

on th¢ cards, 
pany the meters and [he regulations should bc rigidly adhered - Low frequency interferene noise causing [he pulse [rip 
to, other,! se the system will degenerale, leaving an breaker lotrip!.poradically We have implcmen,ed addilional expensive 
mess fikcring into (he Earth Leakage deticion circuitry of tile 

Amphour unic. ThekWhrunit incorpors[Ng completely new MARKETING AND EDU'CATION 
Earth Leakage deLcction circuitry, New m€[crs arc being Inslalled predominantly in the devele 

- Failure of Ihe pulse trip brcakers. W¢ have alteed [h¢ SOn ing sector (viz low income urban commumties) where the use 
ware ope... . ....ce. of boch clecIrici, yand budget metering is often foreign. There- 

- Tramformer failures. Thedesign was improved accordingly, fore d imponani thai u budget metering proim, and indeed 
- Leaking cap„itors. causing [h, siandly Li[ hium bal wries any clectrifi¢/Lion project in such communirics. be backed up 

to drain The ceramic cupacivor was replaced with a hi@h by mark/ing and education programmes. These can take vari 
quali,yianlallum capaci[Or. ous forms bul should be executel hand in hand with ihe tea- 

nical work in order und satisfaction with 
In (he factory ie.el f. 10 perceni of to promok guod use the pcrsonne I ar¢ involved 
inqualii,con,rol. the product Retiabililywillimprove dras[]callyoncenew 
I¢chnology b implemented in the next 6 to 9 month, WHAT EHOU LD A SUPPL¥ ALTHORIT¥ LOOK FOR IN 

A BUDGET METER SYSTEM, 
Furthermore, • 2 ha•e found the inerporaIion of prom¢Lion 
intoihepre·paymen' con¢¢p, re b¢ a controversial matter. Many 1. The Meter 
toil auihorities sectfus as an unnecessary burden on iheir ma® The mosi imporlani tactor wneen» the hpecifica[ions of the 
renan¢e personnel. whercas others saw 11 as a part of the mers thems¢* and educa 

- / peially whih¢ r ihe meters meet Iheir 
Iional programme. When thcy are called 0/ to inve/laie a spe¢ificaions in //tice. Many undenakings want ,0 opt for 

trip and find the problem to be due to faulty appliances eic. bodg/meters. which entail a high/Cap]/ m than conven 
the consumer' m billed for 'heir [imc. nonal mciring, while the induslry is §[ill in us infanc> stage 

Therefore rehability 15 8 CrUC181 Issue ar Ihis stage. 
9 0 THE FUTURE OF PREPAYMENT METERI!%G 

Closely linked to reliability 1 •rvice from th, manufaciurers. The future of prepayment meIering in South Africa depends ]n the event of meters malfunctioning. the on che following supply authanty 
merelyreplaces them while,hemanufa/ur¢r mus[ repair then, 

- Improved reliability. Close a/ention wd rectifiation of the problem is essential 
o.operaxion between the suppliers and the manufacturers. 00 - 0-ope ration ber.i.een the local authorle, and the Probtern, in the field h:Lve included minly card reading 
anufacturers problem En. - roper martiing down co consumer 1„e[. 

Feacures %hich hilve proved / be useful In [hc field are: 
- Imp,oved relarions berseen th¢ local authorities and rhe 

consumers. (a) emergency credit/low cre/1 warning 
(b) a "tamper proof" me¢hanismwfuch sheri Cir•uits the ex- New technologycominuou3ly opens new doors to /2 manufac- ternal supply and/or swirchcs off the innerna] s up[> turer. Il is however our d toensurc khat proper back-up is (c) no memory toss 1hrough power failure 

supplied over the coming years and [o ensure that all new de- 
(d) indicarion of ric of u:i (Bashing LED) velopmeni are compalible with older (generation) sy/ems (¢) digital dispia 

Prescnity. we produce b/ween 12(0 and [50 units per month. 
Should k be requircd, modern assembly techniques could be 
implemented to increase the production rae [0 any amount 
above 2000 uni,5 per mon[h. 

MR DE. 0'111)@MAN - DEPLT¥ CHIE} ENGINEER. 
CAPE PROVINCIAL ADMIT]STRATION 
] would like M congratulate Mr Co/[zee on a well prepared 
paperwhich coicr/asubjecidatisofinteres, to rost of M. 
Mr Coewee outlined [hc problems ihar they as manufacturers 
haveexperieng¢d, I would like [o ralsea few mairers from a 

Supply Au,hori» point of vic¥ and perhaps help to guide 
prospec[ive ugers of budget melers around some pilfalls which 
they may experience on their Ne. 

EXPER]ENCE TO DATE 

At presede arcapproximately 620 bud@e[ meier consumen 
in Khayelit,/a and this figure is expecid to increase to abou[ 
4 500 w•hin *e nex[ 12 mon,hs. Mos, of these matiers have 
been ins(alled in private developmenu. bul a project which 

coven th, installalion of abo# 9 recers in existing dwell 

M and which is financed by *c Weswrn Cape Regional Ser, 
ices Council, 2 currently under cons,/ct=' 

Weare running t" separate budget memr systems a[ presem' 
Th• second sysem was intwduced because of a ce„ facior. Mnp D Vel{•man 
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System Descrip[ion Characterised by 
1. no cen,ral dispenser con,enience * consumer 

area codes litde Mrol & moni,oring possible 
cords solcl from cg. shops manual recording of 'ransac[ions 
for small :u'lomer baie 

2. s'and alone dispe,Ber high security 
distincl meter codes Inc ia!es poinL 

3 s>·i,eni of inierlinked large sophisticated system 
dispensers Imbumers can buy at any dispenser 

A feature which has previoutly bwil specified but which U nol Figure 4 shows th¢ average monthly use p. ,:onsum. ba.1 
recommended is an inteeral eardaeakee/credit Irip in ih¢ on {he average daily use. The period under consider/ion is 
meter This¢auscsele¢tricians [0 be called out for faul[s which May - Semerbir. The consumption per household is relative- 
are '101 Ineter faults. ly low be¢aus€ only about hal lf the Mnsllmen lave geyse. 
Pule, and SIOWCS' impro•ements shol,Jd Mle, 
Ca) improved physical securhy Amounts 
(b) modular design . reduec dama,e during installation of purchases 

System 2 

2+ The ]Ill.*/Managemen, Sistem 
This islhe hub oi thc sysicm 'rough .hich maney i' collected 
and control i, kept Ther< is a whole rangeof posibilkies as 
sl]OIii ii] t. rable abe.. 

The ni[)36 common ./em would be number 2 abme: usually 
PE bas:d, Criterin which are important are: 

(al eu•¢ or use for 0,3..Lor 00 

(b) 'exibllity and variety of funnions e@. 

- being able te aaess the :onfulner clatabace in a vakety 
of ways 

- checkingon consumer,whohaven .cingbu)inglately 
Trgn%gclion crtou,1 (Rene) 

- checking sales ina pardcular area agains' minlsub outpux 
- possibly having a cu'tornised tariff §,ucture F,01 ra 2 

- Producing siatistics for interna[ usc . weN as annual 
report to Dept, of SIatisti¢s 

- 7/*0 the accountans Time between purchases 
(0 ,ecurity ag,nst forgery System 2 
(d) security agaln•t internal abuse 
le) be. free software' 
SOME STATIST]CS OF SW,TEMS ]P USE 

The ailached graph,how "orine statigical distributions taken 15. 

from the sy,tem in •e The graphs represent a range of Con- 
'lliner4 rrom low inconle lo middle income. 

'Igure ] and 2 attached show the Rand amounts or Iransac- 
tions The tra,15"tions m grouped in /5 "cps and 11 's appar. 1_|| M thai RIO and Rzo are [he mos, common arnount for both 11]111611_• 1 
syste,ns The number of purchaks not in mui'ip les of R5 ii 
in•ignifican, 
Fig„re 3 shows th¢ time in be,•en purchases. illustrating ihal Do>5 -en purgha3es 
by lar ihe //mit, bily twice week ly " less. Fig... 3 

Amounts cf Purciases Ave Monthly use per Consumer 
System 1 System 2 

0® H.mb.r nl t,I.U.ir. 
15 

600 

.LI e!.9.1./.4./.4/1 1 1 lilli 
06 Gao 000 1200 

Urlls#%/on,h 
Flgwre I Figure 4 
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SUMMARY OF STATISTICS 3 Has he ank vi¢4: on dipensing wjth meters in low- 
Flure 1 75% buy in .0 or less income/sub-economic siloaim and relying on load limit- 

average IRIS ing *vicese.g miniature c// brcakersand levying a fixed 
Figur. 2 85% buy in .0 or less charge for electricity a, has been proposed by others in Lhe 

average 15 R17 Pasll 

Figure 3: 74% buy Lli.ice.weekly or less 
50% buy about once a week (<8 daw MR HOWARD WHITEHEAD: DURBAN 

average [ime between purchases = about 10 days Mr President, the points I would like to haiSe iS we're offering 
Figure 4: Averal daily consumption = R] 13 or proposing o offer h mot¢r as an altcrna,Mic our present 

= > Average monthly consumption = R40,50 way of mcL¢ring electricity which is som¢what negative in its 
= >Average monthly consumption = 369 kWh context when I, comni I r¢covering money and [hai we have 
744 use les thiln Rl,50 per da, = > 416 to disconnect h and penalisc a person but we are in /c bust- 
units, month ness of selling elect/ity and thatisrathera nceatk approach 

1 Lhink we al! perceived this meter as brin, a be/er means of 
collectinn money and as such then it autematically becomes a 
counter to theft. 1 Irce with * sreaker from Eskom th" MR R R GILMOUR: CAPE TOWN 
&hould not be perier.ed as such bur 1 believe and would *cobeoush haw adamed considerably in hope prcpayment ne/r- thal u,§ goin g lo be a 1001 wi[h w hia we ean in fact im prove in: since thes€ meten were first introduced about 90)cars ago. our financia] recover> amongst the lower income groups and In [hc firs[ cdition of hisbook on *wa meters dated Mar¢11 
in that respect of course se again do not want it I become 1906, Mre H W lerhardi Ihen staled "of lateyears :he prepay· a Nvice as scen for le lowcr income groups but an omion which nt meler has come very much to the front and is generally 

cakinga much more complkated picce of apparatus,han rhe anyone can have should they so desire. And as such [hen, Mr 
R.ail Coetzee sort o f skipped over the issue o f installation but 1 would dinary meter".However, me cogr of maklenance, tesung and 

like to haw semi commeni from him on re[,ofitting such a problems with spar€s. particularly when tariff changes took 
meier in the placc of Ferrari; h meucr which is usually on place. led W the decline in their use many years /80 the out,ide of the building and whal cos,s could bc incurred 

About 50 yem age Cape Town re.introduced a limited quan. in tact in ge'ting the mains services through lo the 11]/de of rhe 
i,[y ofcolopcrmdrelers for weinagroup ofsub-economic hous,where Ihese meters should be fitted I wouldalso likecom- 
blocks of flats shen the price per kWh was one halfrenny. a ment from cither Mr Coeize¢ or anyone who has put ih„e 
far cry from Ioday'§ charges Again rhe sparcs problem arose melers to use as to whether in fact (hey have had any evidence 
after thc war andeoupled with [ampering and cockroach emry of there being a real red/non in theft. 
into the meters. thic,c meteri #cre abandoned again in favour 

MVR J A LOUBSER: BENONI of er/ir merers ins™lled in common meier positions. Mnr Veldliman hel nouiets Bel,0 aal my versknklik bekommer. 
With regard ta the sys'em described by Mr Coeize¢ inier¢,1 has U w eel. die Newone ourdse elek triese energie]·ne[er wat o MS kcll 
again been Bwil 111 this Arm of paymenu for clrtriciry. is *n uiters betrouba/ instrumenten asons van hulle moet ruil 
However Ihe problem of tampering. by-pwing. etc. is likely per jaaris di[ tai minimaa] M. Veldsman het 226 ons moer 
to be som/hIng we will have zo live with for a long Unle /1 reelings [ref om dic meter maklik Le kin omruil. Nou maak ek 
in spite of by-laws which make Ihe consumer responsible for 'n bewcring, as dit die ge/l 0 dan is hicrdie tip¢meter nog 
the mele, 11 doe•i 9eem ironic thal whereconsumpdon and Ihere. nie betrou baar genocs vir algemene gebruik m 
fore revenue are generally Bmall, aul.= appear to be ex- 
peclcd to install the most e.pensive m.[er a.ailable, RDL FRIKKIE KOTZE: PORT ELIZABETH 

The only Indiesaak quations I would lik wa[ mnr Cocuccaangcraak hetinmrbandmerdle ro pUI 10 Mr Coew are: 
watermeters alhoewel hygalel hetdal dic 'nduur storicii &00$ 

1. Whar abel Lhe calibrc o f melcr lestcrs required to /st and ck /5 nou af/lei hei. As ek sien wa[ in dic Jongs/ t d besig 
maintain <hesc me'crs? isom te /b¢ur in ons orng¢*ing mi die Inilk/ing van Dns 

2 Can he /19/ us any idea wha/he mcan time belween failure sogenaamcic swar[ gebiede waar wairinciers. kosi i R200, 
rate and mean [ime w repair are likely to bc? This appears tor 50 per nag //chaal word om perkoop / word Ja. dams 
to be an accepted bas of „sming reliab]U[y of modernele:- en here, Mencer dic President, dit is icts om oor telag maar 
tronic devi•es. ckis'n leck op dic veak van clkirisiwit Die kil bly staan da[ 

ow baiege/kopercnkoperl, Su/·Afrikah/, dieskroolhan- 
dclaars moct ook lewc en hulk ry m vhcgtuie Daarom raak 
ck dit vanoggenci aan dal hoc meer ons u maaikappy in die 
saak kan help clal merdic wakmeter wat op die huidig€ oom- 
blik omhul is met 8/ko/cr wai ·n fantasties¢ herverkoopprys 
hel, in samewerking ma lic WNN R in 10[ale plagriese omhul- 
sl kall om,em word Di, het nou at reeds dic planiese en 
bak// bestanddele binne-in dic meter. Men¢er die President, 

dink ck docil ens 'ndien, vir Suid A frika. U weet, dat ons 

t' cras n kommodilcit die goedkoopste m dle hele *mid is. 
en ek betaa! daarwoor wa hierdic sogenaa/de derde w@reld ·¤.DE.E. m hulle het nog nic besef war daarle kommodiwit Suid- 
frika se belastingbcialers kos nic. And on account of that I'm 
cading for I so [hai dis be ins[alled m time now in al! the 

new housc&. 11 m be connected later on, al a lacer stage but 
the fact rernains thai. think about 1, b plan and place . now 
to save cost 

Menecrdic Presiden[. jammci daick nou n ··iongue lashing" 
doen. Here you ve got a beautiful pam,Phlet in English, refe 
raae. 1,1 A frikaans en meneer Coelzee bet melding gemalk dat 
hler m n un ons swan mense is May 1 plead through pu that 
all l heic beaut,ful pamphlets in le fulure. wherever there are 
lack p/ple preint, that their molher Ingue be printed [ m 

appealing forthison account of being a mentberof a ReElonal 
Scrvices Council ghere they don'[ always read the agenda but 
they tool: al * pi¢Iures. Sir. My appeal to Mr Coetzee #. 

Mi G Gilmour wants Lo make mon,yof a proposed/od produch /ank you. 
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ATTIE VAN DEN BERG KRUGERSDORP a @cod approach 111 our reladons wih our consumers, so 'hat 
r die President, Eskorn hi die VMEO versoek om mee te weareper¢€ived bythem as beinB @oodguys*'. [ belic'¢that 

rk ma die opite! van 'n ipe/lkasie /; bogenoemde mciers it •ould bea mistake to. foriniance. couple the non-payment 
t kos[¢-eftel:tief moel wees. o f rental wi,h ¢1¢[ricity service disconnecrion, as suggested by 

Mr Coetze¢. The landlord funciion is a separm Issue, and 
Sederldlen hei die SABS die vMEO versoek am verteeil woor should not be alowed lo be.deM] the Under„king's relations 
dlgers te nommeer om 'n SABS Spesifikarlie daar ic stel waaraan with its consumers 
wldoen nioe, word dellr nile vervaardigers. 

Once consumer relations m on a good footing. non·payment 
Deur so 'n Spesifikagie al / dwing kilrl voldoen ward ,lan bailese of accounu. (and ihe r¢sulting debt collegion costs and bad 
vereistes soo•akkuraatheid, .115. debts), can [hen be largely elimmed by unrelenting dibcipline 
Mnre Sihoeman van Pretoria en Wh,Iehead gl UL,Iban dien on the par• of monegemen, in: 
Op dk SA8/ ma vir dk opsre] lan die Sianda•rd 'ar' readion te non paymcni of an *ount Spesifikasie. Projek Nr 754/50500, consisien, effective acfion 'aken against non-payers, 

MR j I MALAN: KEMPTO' PARI This approach by rhe Venda Electricity Corporaion has reduied 
M, Presidcm,, l haveafcw commentson the comew / p,epay bad debrs to 0.0504 and debt collection to /1,2®0 0[sales, 1,5. 

men, m¢ter& and then I would ask a question connections and reconnections are under 0.)%. Comir€ thJ 
with the figures of up to 80% bad debts and 10% disconne¢· 

1· Comrar. I. mos, loris of energy, electricity g consumed tions/reconnection, given by Mr Coe"e. 
firM and ihen paid for - prepaid melers bring [his anoma 
]y ]Iline w•lh ot}•er for,t••of ellely sales The adoption of pre-pa>meni melers to sole rhesc problerns 

2. To my //d, // prepaid prilicip)e lias iwobasic/bjeclives, simply does no[ address the root causes, and a disciplined 
nanie' managemen' approach on the ]Incs mentioned above may well 

bc 'he most ¢0.-effective solution. 
(a} i' must ;ave manpower 
(b) it mN obviate bad debts. The other gaMn, and advantages conferred by pre.plmen[ 

me[ers, namelY· 
As Far a' manpower saving:i .we concer,led we kn" (hER w¢ 
are reachingoilr objective inthal wedo not need me[cr readerb Meter reading cost reduction: 
anymore, we d. d have clum'y meter books, wc do not wocesb hduction of fraud; 
accounts. wed' not hayeto post thosc thousands of accounib Improved data caplure and processing; 
every m"/h, we do „01 handle any fn„/ated cus,omers due Payment for consumption in advance 
to Inerrect o' perceived 1ncorreci accauntB, we do nol have arc real. and nced / be evaluated in teiting ihe probable via- 
peak periods -th long queues in the rates hall anymore. we bil'y of the mcle' syst", 
do 0/ havctocut supplies du¢/0 non-paymer,i and we do aol 
have to handle the numerous argumcits wh " 11 re,ull from "ch 2. THE CONSUMER 
acdons, and 60 we ca• larry on with the long [ist of adun- Se....n[Nges 10 0}c ...mer are.cened by . Coer 
[aes of lhe prepaid concept. m. bul B by no means certain that the pre payment concept 
The Secondgmve. na,nely obviating bad debts is asimpor- will be universally a. ractivc. .p.ially t. mor. sophisticated 
tant as the firs, one. We ordit card.. Such can only obi,ate bad dobts i f Ihe sys- comumers used (o runn• ch// accounts or 
tern Is fool proof and in my opiion the s>slern can only be consumers would need to see .ome cath Incentive f" money 
fOO' proof if / nostage the supplier loses,ouch wl ie meler· pa/ ou[ up-front. and [he Inconvenience of alway, having ro 
Ifihemciermbebridgedby/hmevermeam.=b>a T· pbudcquately,nadvan¢etoavoidru/neourormeteicted,t 
Joint un the service connection cable in Ihegarden for exam- Thisimmedialet> introduces aproblemin undertakines which 
IN/, then Surely the objcet i defeated und by W tinle the sub adop, a mnathly two.part or block tariff for domilic con:,imp- 
pher Bel: wise / 15 faccd with an 'Trceveratne [0• on units non. sinceprcpaymen, willoot normElly Jela,emanyspooifie 
congumed as well :5 the Inspan of,nanpower to inwagale and period. lfthe prepaymenizariffi' set at a level ahove the in 
to correct ihe problem· cIemental k/h rate. il will p¢nalise those Ionsurners who use 
In ce/ain unde,developed areas any meter is,ampered with ir more electricity, nominally the more sophisticated who woill,1 
Power consumption / [o be paid for, e/n ,•111]out Im*g be looking for some discoun[ m respect of their pre-payment 

for 
:2 meler, and the n •s m the •uppl•er'i inter.1 to.rrects...In- service. 

as soon aspob.ible. Staying wilh Iheconsumer. 11 •ems clear ,hat if thes»Lem g 
Z n 

.c Presidin'. to be 
my ... is: in an) way credible, / must ha,e a very high degree of 

27 rellabilit'. aol a F respons"e back up 19. 
e 0/kom of hanteer mr (oetzee hierdle moonillke vorm 

van peutering? Nothing can be guaranteed lo be more conducw€ to bitd will. 
than thal a consurner, having bought a card, fill that or, get 

MR PErER a POWE]t: Mil lATE ting home. il does M provide him I I the electricity he ha 
Mr Coetzee has verY unders,andably rocused on Ic advan™ges purchased, and thai he cannot get the matte, rect•fied 

°' Pre·pain]entineers, Indgiven usavery....sur.yof immed.te. 

the ' stare o f ihe art" and [he |dulle,5 which can be provided The matir of pre-paymem Ia,Iffs is a sub,t in i,•el POSS, 
through them I help ihe elecric/y undertak#, 1 would like blythe bes, approach would be to o ffer pre-pay m ent as:in .,1 
10 share a fe,h thoughli on the upplicarion of these moit in. ternativetariff form, Mos[ imponandy, thepre paymem en 
te•el# •,•leters. cept should nol. in ihe Interests of good consurner reia,ion•, 

bc vkwed by the undertaking as a means of d/sciphning poor 1. THE SUPPLY UNDERTAKING payers. 
Fran, (he Undcaking's pom[ of view, the t/al 0-payment 
mele' sy'l" is expe/ve, bui in his pape' Mr Coetiee claims Lastly, allhough Mr Coeizee has made (he print. 1, bear§ nepea(- 
man> ada. es forthes,5,em, He lins firhtly, theavoidance ing chat imaginiive markeling and consumer ed,lcatlen are 
(]F had Jebls, debt conection costs. and ihc enstence of un- essent/5 0 1110 successful iniroduction of this sygem 
realisticaL[) large numbers of discon,leclions and recon=/ns. 
He quotes some horrifying fieur€s, MNR J VAN DER MERWE: ESKOM 

Rudy, ek wil Jou baic gelukiens met die werk en dle moe,le 
In faCt, ho• ever, these factors should not be regarded b) the wat lulle gedoen het, die waagroed 8m jule aan die daggel 
Undertaking as reason• fur the introduclion of pre-payment het roe[ dic onlwikkcling van 'M nuwc tegnologie. Ek dink w 
meters, •lnec they *ml be addressed in o,he, wais. ver / die hougs [cgnologiese /uk focrusiing aangaan, staan 
Tobegmwith, andmostimporantly,im•ntialtharwehave ons,andagme[dle nuweelektrillteitsmete,waarons shnaar, 
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4.........."I'll"""": Im. E Jaar gelede gestaan her met 'n sakrekenaar en vandag 
is di, m alledaassen niks meer nuut nic. Dic nuw¢ te@nologie 

§ SIMEL - MALICO 0 0 het 'ets nioon'ik xemitak watin die verlede n,e moon"k wa 
nie My bring sekere voordele wai Ins nie kon smank met Ins 

4 oure/notomenic. Ekdinkdick/essieda v/eldin/coumeler 
L.V. INSULATED ges,t het, goos mnr Ronnie Gilmour Bepraar het. •z daar 'n 

en dar die plastiek geld nou baic veld 
i BUNDLED CONDUCTOR 

4 groot sekuriteilsproble€/ 
X wen Ek .;.il graag,ir Deon Veldsman understeun wath, 88 in 

NETWORKS verband mer die bemarking van die sichel. Eco d Eng moei ons 
: 0 < baie *0 nthou. ons h¢t groot/word met clektrisitcit, dit I 

% dee] van ons 1/we. dii d¢ct van ons sosiale kulmur. Ons probeer 
dit nou beskikbaar s/ aan mense wat nog lie die opvoeding 
en kundigheid h¢i nie. Die voorafbe[aalde mc'crs moet nooit 
be,kou wordas•n oplorsingvir mense wat nic hu![e rekenings 

, beraa! me. Dit moct'n tar/opsle Wee. As ons die s,igma 
0 daaraan koppe] da• as'n man nie sy rek¢ning beiaal n•e en,y 

I 1 -_ 711 b....7 "" , dietoptegnologicic,ooruitslappewatiemaakisinmetingver. 
£ looromlatonsdiesaak.erkee'haneer Dit is'.tariefopsie, 

it is 'n saak,an die tockoms! Bale dankic. 

IJ:Estur %- 

' 1.- 11,•t • MR . G DAVIES: METERMARITEBURO • Ir Power has made a poin:thai wc - the electricity unde, 0 , lak'ils .eed 'belooked/lusthe,/od'uys-lhisisofcardi. 
A. • O Iiat irnport.nee. 

A r . 0 '+ThepaperonpageScontalnqthe foll-# Ira••yaccount 
0 e...rent, isoulstandil•,tliesysle'/'/ul•[preven, h,mfrompur· 

chasing any cards for •ater and/or ¢1«triciD " ...ould 
Ap 9« - be rejeced out of hand. To adopt such a system would lead '+44 Jl 

to a very un favourable reaction. Already the City Treasurer d. 
connecls the clectricity supply io recover such [kings a, charge, 

I forrefuseremovalandn'herslindly,Jnpaidaccount•'rhisprac· 
• tice leads lo [lie EleciricIty Undertaking belng considered the 
/ "Bad Guys" ad should be discon,inued. 

3 Manufactured in accordance with SABS • ,t i, ihe responsibility ot the City Trea3urer to collect •uch ac. 1418-1986 
0 .':without or 11'e of the ele'tricity 'upply tor .unnive 

E] Widely used throughout South Africa for • 
•er 8 years; 1 would oppose most s,rcnuously any budget metering being Ll Quick and easy to install, systern allows • introduced which could be considered punilive. Il simply will 
consumers to be connected with lines live no[ work. 

using insulation piercing connectors I It pre•entwe haveasysIern ofmcIeringand ace©unt payment 

m only tv,o pieces of hardware needed to • which has scrved us well in The mt but „ now leading to theft 
• erect bunde of ele/(riczy of about 30 % In ¢¢rtain areas. Should wenot he 
• [1 Phase and neutral midspan joints • looking at theex],ting Kyste]•• " im'rove i, beforeembarking 
# • ins/Ilazion preinsulated allming of connector b on [he be budget mering whieh would cosl * 

# •400 000 for 800 Ineter. and ,;. hich i·.111 in any I case pre.ent cap- 
wiped through irisulaiion eliminating need • ping off before the maer which even " present is the main k to insulate joint after crimping : I.hod of theft of /=ily. 

• Fl As syslem,5 totally Insulated wire At present some sYstems provide for ont> one payment poilit • throwing and tree trimming no longer a * possibly up m 10 km front where ihe elecrici,y is used anc• . 
t problem 0 times which are 'inpracticable fur theconsumer - (his needs 
J [3 Bundled conductor consists 013 phase • urgentaticnxion. Furrhermoresomeundertakin•invol:N/, 

. ritive 0 cores, 1 lighting core, 1 neutralkatenary reconnectiondharge- whi' 1 belie'lonly'o,npounds 
0 0 theproblent- weare In(hebus•nessof supplyingelear,elly core 0 nol col]ectingrnoney b. culting/01•s••n•er•off. • C] The most economical overhead insulated • 
0 cable system 
• B 011.22 + 33Kv also available ••7,TWIZtelel•f'AL,ther€ hasalot beensaid 

3 EBERHARDT MARTIN 8 about reliability. Onceagain, possibly westand a[ preseni where 
4 the car wali eighty years ago and chey s¢ill ha,c probleni. We 

do 
(Pty) Ltd nol say we are going to ge[ rid of all our problem. What 

we are sang, with modern whnology, however. is we could 
P O Box 85027 n/afford modern tech,lology right from ille wordgo because 

Emmarentia Tvl 2029 0 we did nol know whether il was going to lake off. Developing 

€ # hybrid'Und .un'quileexpensive That•s whereyouputa Tel. 673-2036 0 lolutimallelectron,•componentsintoonesingleuniiand(h: 
Q Telex. +24031 Fax. (011) 673-2043 0 s (he road of (he future lo increase reliability. 1 think /2 41]1 

• stillseeproblem a/asorproblemsbetween /A an/10,9 mche 
>1,1,1,-,/,/,1/,0,/,0/"t.\ uture but the main problem is really during the commiion 

ing phase with theseckctronic dc,kes and a ]0( ofthat i be- 
cause & a laek of know kclge from [he iniallation. Ihe local 
authorily and Ic consumer side Fiftypercent of the meters 
returned (0 /. and that's about 6 - 79 M Ihis gage, have no 
problem with iI whaisoever, So we are actually talking / a real 
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figtireand if •hat waining was doneprope*, orabout 3 - 4% ver rou niks nic en hy verkies En/IS o f A frikaans op sy mczer 
presently Ne/ year we hope to achieve between 1% and 2% Dit het ook so in Khayclitsha uitgekom. 
an,[ possibly the year after that lower than That. So we arc nol & mir Jannie van der Meric van Eskom. wil ek ne[ nocm 

.Iling abul a horrendous figure. 1 th•k thele are sorne of dat ons darem by blankeprojektr ookbe[rokkeisendaargccn 
the other supplier, Il.ho have u far more be,ele problem titan rede bewaan hockom blankes dit nie kan kry nie 

we hauat W pres:ent moment, Just the nar ral¢ dike i[self. 
In ...vestigation, il was tound chal the Int rule d.ice Aan m[,r Algera: ek wens ook ons ken beter saamwcrk. Mis- - 

black' Jus, don 20 for li. rm jurry. ] hey do noi fall for that kien kan die Staat wel'n rol daar specl, ni¢ in die vorm van 

anymore for water meterlng as ell /5 ele¢Iricity Comingen 'n spesifkasic nie. mir in 'n t¢gniese rot. waar ons dalk 

to karen Wild, JU• uquick rept>. When a meter 15 faully, for- ges@mentht: 'n /nvormige ne[wirk oncwlkel waL deur alma[ 
tunarcl, our meters do not Go faulty / a high rate. bur whut gebruik #ord. Die [ipe eenvormighcid. Ek dink nic ans h¢[ in 
we do is, in our d•,penser, we try 0 keep the syner as simple Euria Mels,13 wa• me disclfdc lyk of w¢rk nic. Di gaan ·n 

a& possible. ED w h.,I we actually do ls, in ou' dispenser Byslern probleem wces. Terugvocring mel peutering het ek rceds 

ilse] f we re¢ord the last trans=]on, the dal¢. the time, [hetram bespreek. routvlak -ons voldoen /4 die Eskon SpeS Lfikasi¢ 
acI ion number and we also keep a record of [he exact average waideur die Staa aangevra /en waar die SABS ¢n die VMEO 
and WM we 'hen da ", shnuld a fneter fan, a¢iU'J])•17'C him ook betrokke U. Ek weer hierdle grOCpmense he laas in April 
cred• from the last irangction date in Ih¢ form of averages vewader en dis hoog Id dai hutle weer 0/'bvmekaarkom 
Brid'111% i™/r. We have "en a couple or Lase,5 when yoL' get WaI die indikasic aanbetre f wil & dit baieduidehk vir mar Al- 
dosei to [hcei(y eg Alcxandna In Khayel,1•haitself they jus• gera btel dai diedamvlakkonsep maar ¢¢n voorbccld is en dit 
had one case now. out ofabout X00 insialled memrs, of bri« M maar net 'n lae koste voorbeel[P Ty spilar on,[rent '25 Dis 

ingout the meter and Ihisis pwely ihal thepaw how theele' maar al uit n kapitale 00:punimaar ditis nic *n persentagic 
trtian did n and they dId it lm/A CS bul l:, specifil meter nie. Ons spe„flekee¢nhe,d en dan natm„1.1 le 1 CD „ m =n 
dd neI have a rampering device / it and slnce 'hen the> have hede war n¢i rot 99 000 kredid kan gaan. 
I troduce d ME labull,Il' w!"ch I think is very importan[. A[exan. Mr Ron Leigh, Johannesburg. 1 very much agree pi,h you 

a and Johanne'bur. hai done the 'ame jul their p:nalty I r:garding the swnplie orthemeterandge,ting the pric' down. •1¢h higher th.,Ii in K/yel,15ha * 9 ith the tamper switch We prwntly stand at a bas/concm of abm R330 to a ma•1· 
We found 11 i' quite effective, they awe •ery !,aTed,c aclual]I mum of abour R430- & maximum ] am lalking 'f 's the 
Pull on thar Inctir whe,her its ihe lid or pull le whole meter waler/electricky combinaion. tamper switch, kW heur, LCD 
01/ the wall At this stage ] do net wantrocomment ton much di,play, you In• c it, Ic whole lot. Then on th¢ amp/hour 
On [he different con„pts of repor,4 back 10 8 central system. merits.lf.lagree withyouthat 11 •avery simpler foim 'f 
Al[ we know 5 thar In Emope systenls exist •lth teleme[Ty »b 

measurement, 1, sac tuallythec orrec(methodof,ne•suremen[ 
ten15, telephone [Ine•. ell. bul []one{• f these has been in favou. because You size jour cables and pour overhead wires accord. 
80 far becal,le of the complexity and the filure raies an Ihese ingly and Thfs [s where [he inone, reany goe' and ainpi·'cur 
COmplex lilethods orreport*One day maybe a sys[¢m # 

is really th. answer [ mean, wha• LS the current 111 the cable? 
bedevelnred, weare nol :/a]Ilst il./0 just sap//not eco- Thatislhemostim/*,rtant facto, and/hybenefitihecusionler 
DOnlical al th•s stage for ourselyeS if he operates at a low power factor, whkh is the biggei, slu 
Mencer Bal,aff dle bil[,eiv konsep self. Oni moet nct een dinM pidity 1 hak ever seen 11, i 1 ·,ay we nre nol only using „ 
bler •erstaan. Dit hang af watte. battery mense natuwl,k 1[, bla¢k tow,15. vee ha,/¢ i.trite lown, ab well. 1 think the reason 
•b•$. Die li[Ium batrery het 'n le¢ftydperk •an [u.sen 20 en why It h mainly going into black to,•n• at the presenT is be 

A' '11 mens kyl: na "prevellialive maintrnanic". soob cause thesc are (llc new areas being eleetri fied. Progre, 1 the 

hulle dit ,n Filgils norm dan kan / natuurllk ner na 20 laar 'ard rcader rellablhly, We be dene a 1/ of research on Ah:,1 

50 bancrye vervang Daar is nan.rlik ook dic moontlikheld We are looking al ihe inrelligent form ortoken. for de ruire 
van 'n "square proi,•·' •oas wat h,ille die r/ gcheuc noen] Inaar bur maybc that will only be available in aboul a year lo 

Wer,eens 4, *rk tot die hoe19'Kid Jea•enskry' [ipesiklu' warsdme. There will be a lotof inves,warion before thai. 
" 4.1 / kan deer en dit beperk ook maar jou lecityd tot on on the cards ils¢[f w have done well, we are ," ill irn/oung 
Mjeer twintig Jaar So ek La] se met dle kerty dper k praa, ons =muously 4 [ think thingB can anly get better on mai 

:%5 dicon'ge wIng van :wint'g juar endan moet daar ictsgedoer aspect 

rd Dns weet nic, miskien kum hylets b,imek// op die mark Mr Whhehead, Durban. Yes it is „ue to sa> Ihat ther inecer, 
t ons sal help. should 

illr 
not go in[0 the hous/where you have a bad delil I he 

ads]Ld Ket,e ek M bale hly oor die puni¢ wat u nocm ver.11 only place that 1 kno» rhat is following ihal route. alid [he> 
t watermeting be'ef AT ek net vinnig ics 00' die#ater. m conect me it l'In wrong. 8 Umrata but they lo nat mm 

ting kan §0 Eernem o. dm in die.romka by te vocg to havea problem with it out there Movingthemeter 0, i f the 
lo•spesifieke,evalenekkannetpraatvanons, danprna, conventionalm•rhasbeenontheoutsidetotheint,de Al. 

On.van R15 Baiemenseslinoillddlewater/elel:tri,iwitkom of pla„, have just:aken le mains ihrough (he mal[ and pul 

binsies in by /1, begin, en vo,·0 dan haie, die waiermar b, th2 mete, on the out,ide arm • hen chased or pu, / conduit go 
"dic veld. Noudic watermelerself. 0,15 11/ onderhandet nlci Ihe DB board Liself There 15 an addirional cost and you are 

Ca.,1,Cobra, hullehelook nolieen on,wikkelmaardieproickle passiblyialkingorabatillt®per.rieler, Alolormelers, Imust 
waarrneeonsbetrokkcis. is R•y Kenl belfd.WA. die Kenttipe mention, have been operating fur iwo years In the n t.•de Ir 

atermeler En ekdmk dit hang af van hoeve,]hae ,/aar di, ihe houses in steel bokes wher¢ th¢ boxes are somelimes 1/ft 

wlssel •ussen RO R 1 20 a rhangende m die hoeveelliede van Ope[! 11[13 lo our surpie rhe> have noi gben thai amou nt of 

dle Ipe walerineler Ine, ·n [5 rn sensorkabel. Die kabel sell. Problms even ihough the arc efectronic dence, 

S/u hy die kabul brcek of in die meier vemider dan sal hydie 
krag outomaties afs*op ,n die hu„ Dit „ so ver wal ons sclf Mnr Loubs¢r un knom, betroubaarheid. [Lk dink inv can -g Regaan het Mer,kan Matuurlik ook die kragby die paal laur punt 6 nog steedsdal ans men t],oene rande kan,pandeer 

hlerd,e *,adllim probeerons nog %1¢cds 'n •evoel hoogs betroubare me(ers [c oniwikket as ons nie u ande„len 
kry van dle mark, Bk dunk uns me/ /rs die konsep en die ning kry me. At on; almal se onders'euning kry 's di, 31 anler ••1•••ndier,Lete•aandlegang !(r> v€•ordat ons le 5[oric en dil is die roote wai ons nou volg en dan prnal on. 

ak Wat ek badoe] mei kompliksiten / nou by·norbeeld van 48 komponente in een enkele i,Toon,61,an Mr 

b, . die meler flikker tu„en elektri,itellk/die, en waterk/dicl Per Powers this 1 exactly the sarne answer 10 >our que/,0,1 
e]ke tien „kondes e„ as d/ hulle niedcurm¢kaar maak medan & rellah,Illy. Lial (ile Komited: 114[!be,rcf Ls dit mel vuluren lin 
/dingegodgaan Watdlepannetuanbetre[ 0/shetpam- biln.ek satgraaguils,endatditmet viluren ,/an,aang/an 
&[te in Xhosa omda• 0,15 betrakke was daarby maardie [er[€· DI' is we¢r ms cen wdaardle kommers // reeds viel keer 

vc.ering „. d„ as die pamlet m Xhog is dan hel / 'n [ne[er verander h¢, C[! cen keer per jaar byrn•kaar kom en dan me 

SP"iaa! v,1 hillle on,werp ordai hulle bo¢we is. Di[ is 'n baic wecr nie. Ek dink dis bale belangrik dat die praklkie agielle 
Snaakse vertrallekollsep wai be:taan. verat onder die s,·urie enonderandlng opgevolg word deur die k/rn/ee ]31,0 dank,e 
Die k•el rlinge Ile' ·n "no problem" situas"aar dic swane mencre. 
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QUO VADIS - VMEO 

deur P,J. Boles 
Stadselektrotegniese en Meganiese Ingenieur 

Sladsraad van Roodepoort 

MNR FLU DANIEL: PRESIDENT additional /nerating capacity will have to b¢ created and there- 
Mnrrict Botes h¢[ gy BSegraad in EIcktraniese ingcnieurswe fore new power stations mus' be built again&[ environmental 
se aan die Ln/ers ilch van Srellenboseh verwerr. is in bem van concerns such as'·acid rain. the hole in th' ozone layer, The 
dic Ser,ifikaai van Bevoeedheid 9 Ekkrries¢ sowei as Mega· greenbouse eff" and nuclear radiwed']1/'*. 
nicse logenieurswes, en is gercgis'rcer as·ngeregistreerde pro· In his keynoteaddre•& a[ [he recent World Energy Conference 
fessionele ingcnieur. Mor Botes is ook 'r /naor van die SA held I Montreal, Canada, on the [heme of Energy and Socic. Insti™ut van Elekiriesc Ingcnieurs seden Ok,ober /70. ty, Lord Marshall of Goring Chairman of Brtain'$ Central 
rict het w 'n paar jaar by EVKOM //crk en daarna was hy Eleciricit> Genera[ing Board).(CEOB). you will recall LhaL ho 
tegni¢i ingenicur by dii J ohannes burgs¢ Sradsraad in die clck· honoued us with his prience a[ that memorabk AME Con- 
msiteitsdepartemen[ Daarna 15 hy by dic Si diraad van R /0- vention m Johannesburs in 19&3 . pointed ou, 1 hai in the cas¢ 
depoonas A gist¢nt St/selckIrolcgnicsc Ingcnciur sedert Ok oracld m. man made 5/phurdioxide ernissions over Europe 
tober !936 aing«el en bevorder [ox Stadseleklrutegnie,e In- and North America, are up co ]Olimes greater than natural 
0eneiur in Augustus 1961. production. The ¢ffeci of CFC's (Chloro-nuoro carboil on 

Ihe ozone lay¢riseven worse and almost enircb·of human ori- In [969 „ hy boorder to[ Slads¢lk[rotegniese en Mcganiese gic and in (he case of the gre¢/ouse cffect a 20% rise in at- Ingenicur Pictis 'n Vrystater van geboortecnhclook syhoer. mosphericcarbon dioxidewasrecorded„Ke *ebeginning / 
skooloplciding in die dorp Vrede in die Vryslaar ondergaan the centur>. 
Hy ig getroud met Unney en hutle h/4 kinders. 

According co him rhe concern about liuctcar radiomiviry is 
met is natuurlik 'n ou bek¢nde in di¢ VMEOen was President 
KE aimment,rely self induced. and incorre,·1 §]nce i he naiura] radio 

ons mmiging vanaf Februaric 1979 10[ Mel 1981 en dien activily is :reater than [he man-made radioactivuy by a factor nog op die U nvoerend, Raad van ons •creniging. of about 80 million. 
85 

r 110#00 k lid vandie /]cktrisixitsraad van Eskom #aar- In Germany. Swize/and and Sweden the people am againsi 
ons as VMEO baic trots 6. theercion of nuclear and fossil fuel st/ions. to such anc%- 

Barnes en here el: vra nou vir m m Piel Bates om sy Refernat tent thatit now becomes polilicalissucs. Sweden willphaseout 
onder die opskril VMEO Elektrisicilsondernemingb Quo 4- its existing nuclear st/ions by 2010 
dis. aan / bied. Thc cons,rue[]on of additional power 51,ltions will lake place 

againsithe opinion, expremd bv theenvironmentally concerned 
MNR P J BOTES: ROODEPOORT and willbecosil> resultingininircascdcherg, cosi. It there- 
Mencer die President, Dam¢N cn Here. fore becomes egencial to cducm le public in energy 
Di, i vir my ·o besoidere ¢er im hierdie re kiaNI te ]¢wer. Ek observation. 

is nic van woorneme ommyreferaa, [e lecs/ cn wcnsom mder ]n America ihe utilitici do jus[ thal at Ihis momen, in time, 
op sckere stel] ings wi ve brii cn b>kernel,de inli# Ing [e ver,ka f, whil thiy &1111 experience surplus gencraoing capacity. 
Ook het ek ni¢ gepoog omic:nologiese aspeke aan te raak nie. 
want ek „1*aan m/ dic fe/ dal die tefologie na homelf / Amongst others ihe following aspas arc being done for the 

benefit of /mistie m"mer'· omsien en Janpas votgens omstandighede. 
D]t #as by cus- vir m> ook 'n groot voorreg m as afgevaardile 1. Compuier-aided analysM of questionnaia submitied van 

in homes. die VMED die WOreldkragbron Kongres in Montreai by tomers te advising them on energy-consenation woon 

en deur die ondinneuning van m> Stalraad hel ek die gelee/· 2. Hire out specially constructed large capacity '[orage ho[ 
Ed *brul om 'n besock te bring aan Amerigan Ele*/c Power waier heaiers on condition * /cse hoi water heawn only 
in Columbus Ohio, Southern California Edison Company in be used I hear zater during off-peak / a reduced energy 
LI Angeles en die Electric Pow¢, Rescarch Insm,c in Palo Price, 

Al[o. Die kennis war ck op hi¢rdie•ocropiedeen her, slul, by 3 Ad„sing customers un energy :ionservation, fur iny,unre to 
hou'e 

hierdie refer" buy modern ener@yefficient holdcquipment, install aan 

energy-efficient lighting. ¢i. and also •ving vanout types 
As gevolg win dic cnergickrnis wat in die sewentiger-ime orn- of incentives to en¢ouragethe use of en¢rgy¢fficier.1 appli· 
staan hien diegevolg daarvan op die ¢lekirisitciIswoors,cning§. ances. 

g¢bied. waar •n daling inencrgieverbruik skielik 'n ooiskw op- 4. Test 8/ effiency of borchole pumps and SivinB advice on 
wekking,verrnoe voroorgaak h/. terwvl bykomende k,ag&1414ies me irutallanon / morc energy efficicni pumping schemi. 
wai bes,el was in die iyd 10¢ daar nog'n •lerk grocikoers was, 
hierdie toestand verers¢• hel. Dic kragSIam mocs betaa] word 

Even more etaborared services ar/ availble,0 commircial and ¢n die verminderde elektrisiwitsverlope moes hiervior betaal, 
indu•trial consumers gevolglik het die prys part el/triI[¢i gest>g Op die kortter- 

minsekerlik iot ¢n met dic jaar 2000, m dit di¢ ge/a] in de The Electric Power Research Insmuie. fulanced b, the Umi 
Republiek h. M dil finansicel Iliers /wensom meer elekirisicits tles m le USA. does research work in energy efficient equip- 
energiever'opc [c verkry om die pry' van eleklrisiteit laag [e Ineni on behalf o f The uslitles, in som inslances design and 
ou Ditwildusveorkom.finanicclgos/ok¢,datda/ophier- w 

32, new equipmeni. 4. the clevelopmen[ o f cle¢[ricroad vehi. 
¢ ly/slip Been noodsaaklikheid bestaan on] prosesse en be CICS. &. 
arkinNiakeg in e Sld met d//el om de puNiek aan te.i//r 

When enquiring aboul ih¢ ben¢fils or [his approach, It was con· om te be.puar m. Op clic munisipate vlak waar die klem op firmed th/consumers are now found Lo be more educated in 
die by/ae van clek,ris/Cil val, is hierdie gedagle om die pu 
bliek aan te Epoor om cnergie / bespaar icen/ry/g ¢0 0/ver energy management and an awarcness o f ¢nergy c mciency was 

baar crea[ed. The cusiomer also feck free to approach the uti[Ry for staan 
furher information and good cus,omer-utilii relations wcrc 

Howed/, d ue to no rmal "go Jng gro w, h. iowarcis The year 2000 obtuined, 
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Of on• ,•ou elekIng,teu by [iskom aankoop, or Aelf gaan op Die uitge¢ van die publikasie VMEO-Nuus was •n bate /001 
wrk, ons sal •11 ,nortgelyke benadering moet volg, likrdic is mylpaal in & geskied¢nis van I VMEO. My enigste kom- 
ook die tien,wyse var, die Reze.ing. onder die vleuel van die mentaar is dat die VMEO-bestuur die voorlbestaan yan die 
Pawgic Nasionale Energic Raad, soos ong wan Dr D C Nee,h VMEO-Nuus mOCI verseker, .an[ clic encrgicke en enmes,astiese 
lin• •erneern he•, het bkom reeds begin me[ kr•gbeinark]ng Max Clarke gaan bine 1:fbienbaretyd aftree en reel,iou Inoet 
of aan·,raagkan,bebtllur *al ilit my oogpunt maar '11 liters [rae crnstig besin word om [oc Nen da[ die VMEO-Nuus gaan 
Ontvangs van ons kant on/vang het, Ir wat nog Inamenturl. vooribestaan. 

gaan kry aangesien baic reeds Lo birdie verband dcur Eskom Bogenoemd¢ 1,1 / genecm. beteken dat persancel spesiaal in verinag h hierdie veld opgcki,al m 0/1 word. wat kan aanln by my sic- 
Maai om hlerdle benadering,evoll, nieneer die Pres,de,W, lie 4 dai die loekonsm VMEO wel in die opleldlngytaak 

tekendal Ons mcidie teepusbing vin die taileween met die on!- betrokke sa] raak. 
w i kke!] 1 g v an aa n• raugk a • 1 i bes l uu• bal e nader aan die •erbrui. 
ker gaan bewees Dit „ dus noodsaaklik om ons dlens aandle Terloops. mcnecr die Pres.dent, laar my [oc om Im le w» dar 
verbruiker verder as '1Je 01]•ill,iting Dit le brei. en behels & da: ¢k *en Munisipale Elekirisitcitsonderneming besock her 
dle lees van meters in moon'lik ook die ins.,ineling van gelde gedurende my 10¢r indie VSA nie. Dic besock¢ wai el. gedoen 
deur EleklristiciIsafdchng hunteer moet word, wat myns insiens het. was mrs insiggewend. maar ck voc! dar meer g€leer kan 
noodsaaklik is om hierdie tip, skakeling te vergemakhk. Dr word met besoekeaan munimpale ekktrisiteitsondernemings en 
Neethilng in sy openingsred¢, hlet ombelangnkheid m eNe· een iandic iakeyandie VMEO salli,cesom koniak te bewerk- 

8]e,·erskaffing beklemtoon en ek Fers'out my om e se (lat binne 51¢111* mer oorsese munisipale elekirisieitsondernemings of 

dle heperkings van die munisipalc, polineke opset kull ons me perenigings en bes,>eke in die „crband ze reel Ek is seker dal 
09s rol behourlik uitvuer ni¢. vrugbarc kennis aldus opgcdoen kan word 

Indle[, al die,oorargaande in ag geneem word, i // dus nood- Ek wil van hierdic gelcen[Ilcid get,ruik maak meneer die Ircsi. 
saaklikdaton,deurpoliliekesicnswyrs•atweerdeurdieum dent,oinaanubekcndestcldiepositiewebenadcringvanmy 
gewing,bewuste publiek :emspire¢r is, ge¢i sal word om die Foele wriend en kollega mn, Max Clarke IC]00§ dic bwwonine 
dielinatigegebru,k van elektrieen ook /,crspre•ng win elek van die WEreldkra,bronkon feren;ic Hy her nic 111:cleentheid 
1Ilese energic te bevIT•er. laa• verbygaan om dic saak van h RSA ic stel nie. Mei sy be- 

io,]dee e/,clesmsme h/ hy gewoonnk 'n groo, indruk gemaik. 
Southern California EdUon he[ 0/angs b¢pial dat hulle n le die Dii was voorwaar 'n = 1 saam met Max Clarke die kon 
balarmvanon'eveer R'miljoen wal bewillig was . opil:m,ag ferensie te kon by•i.oon, 
kantbestlur kan bestee nieen het aanbevecid/ die belag na 
d.everbru,kerle,ug/ploegword. Dieverbrulksorgamasie het Menecrdic?re:Ident. prlvaliseringis·nop]066]ngwantek kan 
daarteen beRwaa, gemaak en aanged•ing dal dle bedrug w / m> bcswaarl]1• voors/dat ons die munisipale denke ¥an rig 
bWee woid. Dle andernern,ng moi nou in die oo,b[>wende linB kan laat veranden Ek voel dat die munisipale beperkings, 
paar maan<ie mn die finalistele Jaar die geld spander. D„ 1 soo& (1) diebepcrkingsopdic 3alaris nn Stadsklerk en diernee 
ne[ ter inligung van hee ern.ng die verbruiker in die VS* die Maande bepalin# aangaande die salaris van die S[adielebroug 
mlig¢lng waardeel n]/se Ingenieu'. ernstig na omg/i¢n moet word om zoe le gien 

{Illi die elektre•eg•ie•;e ingel]•CUr vergoed word Ir sy dieni 
Die IMEO, meneer die president, mai dan ook ilislakel met mededingcndmet dicprivaa[sek,or (2) Die b©5[uursprak/ke. 
dle olls·el van inligtings-sjure• vir siadsrade, dic druk van soos die huidige personcelbelcia. die munisipale finans/le veror 
parn flette om radio· en icle,·14:eprogramme le ont•Alkkel asook denngc. wal bererkcld van aard is op diebestuur 'van '11 elek 
video•natcriaal wat in hierdie verband gebruik kan word. Die Iri si/,sonderneming aid/ / verander om loe te laa[ da( die 
Mrm wat die hulp ism aarneem, kan nie 1,1 hierdic sad]Um enderneming vulgens besigheldsbeginsels bestuur kan word, wat 
e bes," word Die, mar d„*rs,le Iny selling dat dle VMEO nuod,aak[]k geword h/,ang€91/ elek[risitoir •nduur verbnli 
n laak het om verbe (crde komm unikade in die bes kikbaarsel- ker;hom sc•ord hel en 'n belaninke energicbron is. 
1]ng van inl,g„ nistok ke daar te stel. Die beskikbaarnelling van 
statisticke I dan i,ulgroot belang Die kosie om TV-programme * VMEO moc• crnstig betrokke raak om ge'prekvoer!,1% inet 
te uniwikkel 1!. hoog en dit 11 ekon>[nies moeilik vir ¢Ike Sids owerheidswee aan ze knoop, om die probleme unt tx 11@ en 'n 
mad wees om s/ke programme d,e jigte [aa,„en en g¢M]ghk dryfveer le word. „aurw dle owerheid sal luliterom nodige 
'al die VMED hier n groo !01 speel veranderingi aan te bring. Op die huldige, so. u weet, .or' 

baie min waarde aan die opinies van 'umg gellep wai vcr· 
antwoordelik is w + 50% pan dle munis,pale rekening van 
]/gemickle de inwon,r n stacl of dorp Ek verstout my 

om / se dal dle / 1/van Verkeersbeamptes pan Sulder 
Afrika en die SUId·Afrikaansc Brand·Aeer Institu,11 meG ga:,g 
dra in regeringskringe as dic VMEO, Hierdle 10¢„and moet ver 
ander en rk Illen same,4erling me, die Nasionale Uncrgle Raad 
as n moonthke oppo„Ing 

Ek wil graag hier crk.Lng gee dat dle pa#Bede Pre™ent 
en by vooria,10er, reed, baie ged©en het en wonderllke delir 
btra[c in hierdic /crband bcuerk,/4 hel. Maa, dit ,5 me vol. 
dindc /. Die aangele¢ntheid van erkenming M van graol en 
dringen# belang. 

In dic sfuer rendom die ¥M[O Konvensle cnn xesprekvuer· 
4 heL di vir my duidelik geword da' daar ·n aleemene on 
1¢vrcdenh¢id oor bes[Uursaspekleen (inans'ele *brulke m 6(ads· 
rade h DiI Ishuishoudellk van ord en'n me[™ krynel 'inac 
envergenorgdo klagle. 

Eskom verwag dat w rekening nal bmne 5/7 dae betual moe, 
word. Die *brulk In sornm le gad„ade M dal n vcr 1.1 1„ker 

vanaf rn¢ter/ling'dalum [lee m•andegegun werd o. gy reke· 
ning ic beiaa! 

Ten sloic. mencer di¢ President, het ek die aangeleentheld van 
die weglaring van Raads led¢ 00 die Uitvmrende Raad mel x keTe 
Raadslede opgcne¢m wal rn' sle,»iyie deel. Graag fal ek van 

Mn? Plet Bo•eg, Rn,}Aepoon Raadslcdc wil hoor, Iral lede nn die huidige Raad,]ede op 
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die Unvocrende Raad oor my Moorstel. Ek voe] baie si¢rk lewer. Dit i, dk bedl'fself wat sy ockoms moer oilker f en die 
daaroor dia[ mcer Uitvoerende laadsvereaderigs gchou word VMEO moet bercid wccs om dic€1 te neem aan cnige bespr¢· 
en die moonorI]kheid 0/ dic Bro/te van die Raadsvergader- kings of onderhandeling¢ rakend, Ioek<,m,rge v¢randerings. 
in@s In te ken wat bercr en vinniger beslissings kan voortbring. As ·n erkencle spreekbuis van die bedryf. behoor, dic VMEO 

ook dic sfe•swyses van die bed//f m *e Wermaker5 oor te Oor dic naamsverandcring voelek nie Eter k Ine, a] die funksies 
dra. Aangesien €lcktrisit/sonderneming• ']i uiters groot finan. toegevoeg kan m/dI huidige VMEO mrn©em word,maarin- siele faset van die volkshuishouding vencenwoordig, isdic be. dien +11 n aarniverandmis in di¢ vorru itsig ges[¢1 wo•d. behoorl tel:ellisvolic ditnam€ in wergewendc prosess€ *at berrekking <lit gedocn ie word op'n bash soos ek in die referaaI omskryf hei op die h¢[. Ek bepla bedryf, mccr as Bere@verdig noir samewerking mel die [nED,uul van Elek- 

rkse Ingenieuri en daar behoor, behoorlike veriand houding 
met die Insm/ 08/1/ te word 1. DIE SAMESTELL]NG VAN D[E UTTVOERENDE RAA[) 

Dic VMEO k in die Jaar 1915 00[ §[and gekorn al «The Asso 
OPSOMMING cia,ion of Municipal Eleclical Engineen (l][non of South Af. 
Dil witb vir my 'n •{Jorreg om hierdie refer@"mai lewer, rka)··. Met sy stig,ing het lic A MEE oor M 1¢dic uit 17 stede 
fk 11/ di[ gegrond op die waarnernings en ondervinding en dorpe beskik. (Dle besuurder van dle tremwee.afdeling wral 
ged urena m ) fan, verbin[cnis mel /e VMEC. Ek dink dir is ook lid.) Tyde[18 die konvenEk van 1987 heI die Ied¢,al uit [85 
vir em/ organigasicnoods/aklik om van t>d toi t>d introleksie lede uit :90 ondernemings bcsiaan. 
te beo/!en en cnize kritiek wai in hicrd< referaat geuiter is s 

nic gemik orn eni•mand te benadeel nie. In 1935 word [idmaarskip aan Raad,lede toegekcn cn cen daarop van 

dic doels,clkings vandic Vereniging was "To bring Municipal 
Die sake wa· ek aangeraak ha, is bdoel om u gedagies [e Electrical En•neers & Chamen and Members of Municipal 
s mule/r en meer en meer'/ do/!g¢rig) V MIX) daar re /el lecincity Comminces log¢fher.*' D[e UI•voer¢,td. Bes•uurhl•[ 
Ek verstour my om le 96 da• dle VMEO in sy huidige vorm en bestaan uk ·n Presidern, Ond/·President, (wee conlangs afge· 
met sy huidiseakii#ilcite waarskyn!]k be= funksioncer en beter trede Oud./residente, (almal synde ingenieurs]¢de en scs an. 
rcsultate lewer . cnige .nder munisipale vereniging of insomut der led/. waanan twe¢ Raadslede mag gewee, heI Die naam 
Dit beteken cgtcr nic dat ons sodanige organ hies as ' n vcr- word ook herdoop na dic Kereniging van Mun/pate Elektrisi. 
ge'ykingsbasis meet neer nie en nom Ininder "el ons met die 6 Ondernemings w Suid-Afr•ka en Rhodesit. 
hoed in die hand na ander jostitule kyk wal oor ons lot mag 
beskik. Veel eerder moet ons mel oop ge//edere die toekems In die jaar 1950 word lie aantal Raad&!cde vermeerder na agt. 
telgemoel gaan ten eindc ons Ne beskikkingsreg daar le 3/ Dic Raadslede word nie mecrverkies nic. maar die Raads]©de 

Su,wer op grocd van ons ek/nomlesesrootteverd# ons reeds van / verk/se imnieurglede (ui/sluicnd die pas afgctredc oud. 
hierdieres¢nmei'ngeloof indi¢*aardevollebydrae,watons President€ op die Raal, worJ outomatieb lede van die tin·oe. 
in land//lang kan lewer, kan die VMEO n]/anders nie rende Raad.In dic bcspreking van die poors,c! #as voorges/l as ont 
van krag Lol krag dat laadslde na verkryging van dic Sakclys seff kon besfu# le 84an 

of hull¢ die vc•gadering sou wou bywoon, na @¢Iang van die 

regnm inhoud daman. 

VOORWOORD Ilierdic bcsluit is @enecm we Eskom met die na·oorlogse on' 
On enis/§ 'n sinvolle •ockommie van die VMEO Ic vorm, wikketing nie oor genoc/ame opmekking,vermoens beskik het 
is dit noodsaaklik em lebesinoordie te¢komstige vercisms war me en daar gereeld *ant/sprikings /sm Munar,alitejte en 
die Elektrisitelisondernernings aan die VMEO Baan ste!. EVKOM plaasgevind hc oor d/ gevolglike undcrbrekings Die 

Eers „ditager noodsuaklik om n gvolle,oekom,blik virdie hulp van Raadstede hit hiert) den $ hectwar gew:g gedra. 
Elektris//sondernamings op / d. Sodanige o¢fening glun Na klciner veranderings aan die Grondwet vind die volgend¢ 
behoorlike ondersock van dic Elektrisit¢i,sondcrnemings, ra- groo, /randcring in 1/1 piaas. Kwalifikasics van ing¢nicurs/· 
Inde die beraling ian tierk/nIC, swakpunte. bedreigings en dewordgeskrap, oud-Pre3]drnw h/Je R/ads]Ddewerd ou. 
/1//hed¢ van die Elekrrisiteitsonclernemings. Dir behoortlicfs tomalies 1¢dc •an dic Unvoerendc Raad mits dic oud-Pres/ent 
op 'n forum ie *skied. waar /ke tak van die VMEO afs on. nog lid is en homself beskikbaar €¢1 vir diens op die Uit ·oc. 
derlik onder kiding van *n kundige ver/der. Hierna kan ·n rende Raad €n dric Ing¢nicursled¢ word bo en behalwe Gen Ild 
Famentlike ly, op@esm! word, wai vaerk kan word waaruit vir elke tak by die Konvensie verkies 
•n sinvolle (oekom,blik deur dic Ultvoerend¢ Raad opge/cl kan 
word. Im h voorwaar ·n /00/Rheid wa• die Uitvoer¢nde Volgens hierdic bcdeling besiaan die Ui¢vaer¢nj¢ Raad uk 
Raad met vrug behoort aan / pak. Aangesien dil nie verwe. President, Aangewese Pre,ident.'n aantal oud-Pres/dente en 

senlik kan word in hierdie r€ fer/al nic, moes ek staatmaak op agi Ingenieurstede /game met hulle Raadstede. 
my persoonlike ondcrvinding ¢n die rnenings en opmerkin• wat V/ dic 1989/01 van uverkry het. helsy optakwergadering,ofin gesprekke Idperk is daar nc[ iwee ek oud-Presidente. (ek 

gaan my [!ie nicer be/ikbaa[ sel nie) e n pevol glik sal die UU- 
8/03£ 12//k / bylae /01 hierdie voorui•enin@. 'n paar •p Herende Raad / rwaal f ingeniour/cdc en twaaff Raad/*de 
merkings oordi¢Tockoms van dic Munisipale Elck,Tim¢,1&(,n. bestaan Ek i. c/er va[! mening dal so 'n *root k/mi[ec nic 
dern/ming gernaak en nangehee in die vorm ian'/ aanhang. bevorderlik vir do¢I,reffende bes/ur „ nic, 
sel. Di€ vernaamsic [ockomstige 'crcistes wai die Munisipale 

Ek wil my veriout om w / dat Elekdeitsondernernings aan dic dioor,pronklikedoels(ellings VMEO gaan set is:- 
vir die insluitin, van laadslde op die Ukvocrende laad, naam- 

a.'/ Meer best//rs//li l/O WaI indli oplcidingsbehoef- nk. "Tobrin@Municipa]Elmid Engineers&Chaimenand 
ics ® be/uurnlak van 'n elekingle,[sonderneming sal Members of Municipal Electricity Commiaces [og/her'·. m¢ 

voorsien meer *an pas is / beha]„c miskien in dic groier sid€ waar 

b.•/ Doelit¢ffc/de forum vir dic lewering van referate endic 'n Ellarisitilskimic¢ van die Gcn of ander aard biman. 
verskaffing van steistiese Se/wens van endcroomingz. Raadsted¢ wat #evaardlig word. word mcestal willekeuri@ ver 

c ·nlockreffendekommunikasiestels¢lvanaf di¢Uitvoeren- lies sonder inagneming van vernom om sinvoll¢ bydracs te 

de Raad, //*/ en Sekre[affs. kali i¢wer op grond via 'n besondirc kennis in e?ekirimeits- 
d. Die u,[brciding van die u lus ,·an d le Munis ak Elekinese voor&icningsaangele¢nrhed¢ nie. By unsondering I hulle bydrac 

Ingenieur. Dit behets ook die Unbrciding van 31¢ Elek(risitcks baie beperk en hulle by,.ening van U/werende Raadsverga. 
endern¢ming se bestaansreg [en opugte van outonomie op dcringn ook swak. 
rekenkundige sowel $ p¢non¢¢tbostuur:terreine. 

c. Die verskaffing Daar word gedurig gepraa„an die anclersheid van die VMEO van kiding Inet belrekking 101 kundige ad· as g//g van //adilede wal cp d,/ Uin</rende Raad dien /¢e/· vlcs oor die bedryf An die senTrale regering of provin/ate 
en !·treeks·/.werheidmwee, oor ander Insmute en Vere/%1ngs,1Iel hicrdle' andersheid·· 

van die VMEO meegebring dat die VMEO meer bekend i& as 

Gewoonlik word *uning *formuleer waarby dle bedryf ze[( die ander ing„tuie? Ek het rde om [c glo dat juis as /volg 
weinig gelecn[heid gebied word om bet/enisvolle b>draes te van die "andersh¢id·· van die VMEOdaar minder waarde aan 
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dieslatus van dte VMED :is aail andet Ilitlitute geh, word. 'adering'e verkry ¢n m" nic bernoei word met dicander ree- 
/•1 ¥erg 1108 koste orn Unvoerende Raalls•erl,ader ings te reel. lings van clie vcrgaderin: nic. 

dit '11« om voarsfeningemitak vi,24•ede vir verveer. ver· Die huidige Li•vocrende Raadsver/dering; na 'n Konvensic blyt en konfer¢nsicgcriewe. Die groolle van die Raad bemoei behels /woontik die wmestelling van Komies en die opleg. lik die tank van dic Prcsidentom '11 6involle vergadering wa. *ingvan lakevirdic vo#endc term, ]Iierdievergadcringword Ult S..le beglunc spruit, e rbildeef. Ek - dievraag of die ook @¢kenmerk deur dic feil dat tedc haasil is om i vernrek getal Raad,lede wat ap die I Jitvoerende Raad dien nie io• t';4/ 
en dic Pr¢&[dent bevind ham onder druk om dic vergade„ng beperk behoort te word nie. naamlik die Raads# van die Pre- soldig moonitik af te handel Om hlerdic rede is 'n Ui voc. bident en die Aangewese Pres,de•1(. Inde Raadsvergadering kort voor die Konversie of Tegniese 

Die dierls],wering van Oud·Presidenle word uok beirangleken Vergadering noods@aklit. waar tersaakli ke Aak¢ vir oordrag aan 
ten,pm vand,egoeie multate,andi¢ afg/op, paar jarc Be- die T¢@riesc vcr@adering /Konvensie bespreek kan word. Die 
hoon 0/.Presidenne bulles¢[f niee€/er be;kikbaar te §[el ty vergadering na die Konvensic kan dan lot die gamesE[ing van 
dons die „rkiesings nie? [s Cud-Pres,dente nle besiE 01,1 ander Komitee' er, opleggin' val, lake ian indly,due beperk wo. 

Wre tanse tot ontwikk/n@ te bciemmer me" £5 /1, I,ad,g 1/Mr/cis di, duidclik d/ daarne, cen ./rgadering vin dlel'/- 
dai Olld-Presiden' stemreg op clie Uitv=ende R•,ad bedt' vocrade Raad per jaar is, waar die sake van die Veraiging 

behoorlike aandag g¢,11,1. Sc] fs hier kry ·n mens dic indruk dat Die'lorafgaandelege.e. sald'.Ullocrende Raa{Idan'. 12 
led€ 64/nd wilarriveer en weer vrol wil venrek Die Pre. lede bebtaan wat baic meer sinvolle bes'. kan loor,b/ng. 1}le sideni b dus under druk /plans om die vcrgaderine so laat / Ul[Voerende Raad kan enie¢ Raadslid waL oor behonde, = •les- moontlik •c begin en weer 30 vroes a' moontlik te verdaag, I 

kindighcld heskik, ko®teer. dil bevorderlik vir goeie bestuitneming? Behoon 'n klciner Um- 
voerende Raad n/ [c 2. oorna@ 0/,sodat dieveriadering so vroeg DIE 'Al:*Ell'Ul moondik 'n aanvang kan necm? So ·11 re¢ling sal meer bewor- Dm dagbest,lur h/ by geleenthede h/!wal onder die vuur ge derlik vir goeie huishouding wees kom dcur horn m le meng met bes luitnerning oor items wat 

moomlik deur dle th,voerende Raad moes gedocn gew¢cs hcl. Daa. word besef (Ial greer ke/tes hierm€€ @opaard gain, maar 
Dell. dic getal Uitvoerende Raadsled¢ in / perk kan /1[ 00 r dit i duide/k in die Ming viln n sinveller fun ksioncring van 
weeg word om de Dagbeitllur uit te ikake] en om cke drle die Vereniging. 
maand¢ n Uitpoerende Raads,¢rgadcring IC hou, wai net lot 
'Oordect van die verskillendekomitees sal wees, 1Ii¢rdcurkan 5. DIE HUSHOUD[NG VAN DIE SEIRETARIS 
beer bc'tmir beoefen woid fekere besluiteen inagtigings wat Sonderum dieverlede op terocp, moct hier /001 waardcring 
duidelik ©Inskuyrls, be]30{m aan dic President, Aang'wese Pre ultiespreek word leenuor 0,15 huidige Sekretaris. Vanuit 'n fi. 
'lden[ en die Sekrelans toegeken le word om diagilks' Irl,]- nans,ele en adminrnnitiew€ uogpuni het dic VMEO uiters gocie 
@end¢ sake af Ic hande] Ander ins,]IL•te hit haie ineer Uit¥0¢· diens vcrkry scdm dll vMEO mit sy ampsaanvaarding fei [ik 
reill Raadsver.derings middelkia was in teenstelling is ons huidiglik finanske] S[erk. 

Die rede 'fulrum die vMFO kilt ne, 2 keer per jaar be" 6 as Betreffende effeltle•ve adininlstrasic. sal dle tockoms baic hoer 
.vol van die o.emaklike groo[ie van die Raad. Die kon' eisestel,veral,ne•betrekkinglotkommunika,ic DitlSdu&be. 

teeimoet by'yese" bc'luitencern.of poogilatdie Dagbestuur langrik dat - 

'n h./11 neem, lian,lebill daar lie 'n Uitvaerende Raadsver 1. wannccrdic Sckrctaris af#esigorm/ verlof is. daariemand *derIng binne die r>dvak beskikbaar is nle· is wai die kantoor sinvol kan beman 
2. 3 inlig[ing,brosjures oor Unpoerende R/adsbesluite de [ede 

DIE SAMES[ ELLING VAN R/BKOM/EIS @crceld sal bercil; 
VAN DIE UNVOFRENDE RAID 3. Voororna/onvensiesen Die T¢gnicsevergaderingsbehoondie Subkomitees van dle Uitvoerende "ad funksioneer goed Stadsraad. wat as gasheer optree. 30 min moontlik belas I 

ei het oor die arge[ope aantal jarc wonderlike pres(abies gele word me( die op•Lel un verriglinge, verkn'ging van refera Wer Di[ rank egter tuenemend Irle,1]ker om komitie, spoedip te. tikwcrk, ens. Dit is uitsluillik dic Berk w die Sekretain 
saam te roop en ge,alle kan moontlik heperk Ird. Meer en en hybehoortingerizte wees orn hlerdlesakele kan hanteer Rereelde U,tvocrende Raud„vergaderings is noodiaak lik in op 4. Die enigste verslageal Iden: •n Konvensic voorg¢16 behoon 
elle 1 ergader* aI• di e • orderingsversiae voortdurend genie te word /die Se/relaricleen Finansieleverslag, Verslae I wat 

word aan die Konvensie voorgek word, is reels veroudird wan 
Die Elektrisitci•svoorsicning'komi'ee. wai 'n Inagdom sak€ han. ncer dit h en moel gewoonllk bygewerk word. Enige he 
teer. behoort // die lede van Kaapstad. ron Elizabe/11, Dur kngrikc mcdcdeling m voor/loci 1,11 die werking van sub 
ban . Johannesburg ¢11 PN,oriate bestaan. u,u•eag of hulle op komilces moel *durig deur middel van 'n verbeterde kom 
dle Ultvoerende R.lad verkies 's al dan me Bykomende vyf le- munlkaslcsic]sel vanaf Komitees via Uilvoerende Raad van 
d¢ 0 ander dorpe en ..e behoort Ink o. dle komile 1¢ dic/. die Sekre,aris se kantoo, na lede gaaer word Rekird- 

Sntlat elke tak vcrkenwoord• is. Die sicning vaI] yroier 5tede hauding van komitec€§!ae hoort by die notut€s van Lit- 

4 'ye geheel •n al verskillend v. die van dic kle,ner dof[,e vocrende Raadsverguderin# en mei die ned le korrespon 
ef stede. velal •[let kr.•aankape, tarie•een cornames van bit den,ii, soos dcur die Lit·.oerende Raid gemaglig, na lede 
te. Dil is noodmlik dat die Vmecnwoordiger vand,e ¥MED deurges/ur word #anneer dit nog tersaakilk is. 

4 dle Flek Trisileit sraad ook op Iner/]e k unmee d.en. maar vcr- 
k3„lik nic as Voors,Ier nic. 6 Dll FUNKSIONERING VAN DIE PRESIDENT 

EN ME AAIGEWEGE PRESIDENT Dieverk,egg van·n lid opdle ul,voerellde Raad moetnie %1¢•S Die Pre,]denn en se ook die Aange·,Wcs¢ Proiden[ a' moet lor.ge n terbe'oon be'kou word nic, maar die person moet be'ef maak word van dic pligle met betrek/ng toi rc ferate en ander 

&£''...'erkies is om diens ie liwer SadanIEe slen,ng -28 '. admlnistradewe reeling' vlr '0 Kon,•en•of T.g. iese vergade 
S nog deur „kerr ,/ikasene• op die Raad gchuldig. r|ng Ditis uk en u' n laak van die Sekretarisen Ey per"nee[ 

/61 die Pre i,dent n68 die Aung¢wese rresident behoort 4 or die UITVOF.REN.F. RAADSVERGADE'ING' rcferate-komitce te dien Hulle mai egter behulpsaam weesom Die tilvol,ende Ruadsvergadering [noet behoorlik deur die Pre dcur middel vandie Uitvocrende Raad 'nima virdie beoowde ad- b¢Nan ward en hiermet bedo¢Icknle (1) die perkry- Konvensic of Te/m Vergadering Le bepaal. 
2[ng van n •al of geriewe n. (2) ve=reehngs el/of %- 
bly' vir ander [ede van die Raad; 43) gesamen[like etes ofier Hiermee hed"I ek cal die 'Juvuerenlie Maud die (ema van die 
gaderhilfasliteite nie. Dle Pres•dent moet leldlng kan gee: gc- Ko[!insi¢ o f TegnicE vergaderings moer bepaal, waarl.4 d e 

ordende bil"e ult die vergadering verkry en gy volle betrok subkomE[ee, waarop dic Sekretaris peroon[lk dlen, die ilodige 
kenheld by dle opstel van die ukely. en dic inhoud van kon]1 refereme Han··tel. reel• neent. docldalums i¢I, adrnmistrane 
teeverslae aan die laad skcnk Dl [ 1• nood,aaklik dat hy 'n plan we hulp aan dic refcrcm le,Yer en dle nodlge apparatuu, 4 

Unaks[,moe,opstelimdi,optlmalebenultingvan so'iner. skaf virprofusnon,[caanbiedingE. Diepresidon,worddannet 
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oor dic nodige rectings ingch, sod' hy dic rel¢vante inligung 
behoorlik kan oordra AANHINGSEL: DIE MUNISIPALE ELEKTRISITEITS· 
Die President asook dic Aangewae Presiden moM lie beeld ONDERNEMING 

van die Vereliging . alle .. bevorder, sovel as .00.1/ 

an]psplige waarneem en die aktiwitcile van die VMEO aan an. 
der instansics bemark. Behoorlike kennis •an die komi[ccs word 

TAAK VAN ELEKTRIS]TE.1TSONDERNEMING 
vereis en pordering van komms moet gerceld deurdie Presb Di¢ laak van di¢ El¢ktrisititsonderncmingi, 0/ ¢kktriexener dent gemonioorword,sodat hy iydensdie Uitvoerend¢ Raads- gicsin.uninwonenten medcdingcndeprvs.dieenergie. vcrgadering op hoogI¢ van sake [•. 

mark [c verskaf Diclaak eindignie byhiercheomskrywing tic 
maar vere]' ook 'n ononderbroke #**msiening van 
voldoende gehalie. Daar is g¢en mildewcg nic, die lig is of 7 NAAMVERANDF.HING 

aan" of "af". By ander dicnste kan ld/]ke hers[elwork, of As ons dan na vm= wai dic Ock[risimitsondernemings aan staling vir'n tydrerk die VMEO gen problemeveroorsu/wen funksio. gaan stel. sowl as voormekle woorstelle kyk, dan 
ne'or/aan, maarnie byelektri;ileits/oorsic'. nie A• ge. mo¢[ ons aandag gec aan dic Naamverandcrwng wai reeds vir 
volg hiervan mev behoorlike strategies¢ vooruitbeplanningom 'ngeruime tyd bespreking uitgclok het (Me¢ nuainverandering 
dic 

bedocl ek die tockomstige verbruikspatroon x akkommodeer, *doen o•@ang to[ dic s./. yan '0 Ing'uut.) word. met 'n behoorlik opgclelde en produkliwiteiageorlenteer· 
Daar bchoort «rs,/ns bcpaa! te word of private elektrisit€/ de insIandhoUCILngsdicns as voorvcreiste om 'n aanvaarbare 
sondernemines binne en buitedie Republiek lid meet wees van dicm ic lewer 

die nuw¢ o•ganisasie Daarbenewens kan ESKOM nie uitge•luil 
Stadiraadslede isbew/5 van hierdi€ veren/: en sal selde•/ 9. word m. aangesion dit decl van die hele bedry f vorm en grool .@.an dic E]cktrote@niesc Ingenicurrec/slaan. lit sigselrplaas bydraes lewer. 
'n groot verantwoordchkheld op die skouers van die Elckiro. 

Dit 1§ vir my duidelik dm 'n Instituut sckere voordel€ inhou. tegnieie Ingenieu, teenoer sy Raad en teenoor Ny kollegas in 
veral wai b/re fdic bes tuurioplidingsaspek, ,!ia[ dan inpas by dic bc/umpan van die Raad. Hk die aspck word nic akyd 
die oplcidingsver¢!stes war die inS/UUt aan sy led, mag ste!. waarker nie en by (ye word vry-ernst* kommentaargelewcr 
Die instituut kan di inslrumented wees om Jong aspirant wal sues volg lun: "Dic Elekorotegniese Ingenicur hel weer 'o 
besmurders op / li in die beatuur van die bedryf /5 sulk. slenters¢werk " 

Lidmaa[skap van individ/c in plaas *an endernemin/ moet 

Die Toekomitige Elektrisiteltsonderneming oorwccg word en sal '0 wescnlike invtoed he op die naam van 
Dic 

die instituut. Di, lewer probleme op in soierre ons crugkcer huidige rnunisipate OpSCI is sulkq dat die etcktrisi,citsdcpar- 
tement verantwoordelik is om elektrimen aan te koop cn/of na kwalifikasics van lid maa'§ kap. lit kan cRier oorbrug word op te 'ck. 'n infralruk'UU' te skc' 1 die Ic"proiding van deur lidma/ska/gradering ten m van dic stigling m huid,ge elektrisile/. die daarstellin2 van n tersaaklik toegepas' aan 

lede te behou 
sluiuing&puni en toersgericwc vir die bcdrading van dic pers¢k 

Daar moct cgter teen 00rvlcucting mi die Instiout van Elek. van die verbruiker. Die aanskaketing. lees yin meters, proses- 
tr].c [.enieur' gew•k .ord sering en lewering van dic rckeningcn alkakcling word d¢ur 

{lie Stadst/ouriu Indien 'n ins[]tuul ges,ig word, behoorl daar indringend uilgevoer, sowc as die reken/und]/ verwer- 
met 

king wn aankope. projekre ensevoorls. die Institu L,L van Elektriese Ingeni€urs oor 'n werkbare verhou 

ding oor¢eng¢kom te word. Die 1ns,ituu[ van Elck,ricE Inge- Dcur die mcierksingrekinings en 1/•ordcring;aksic: deur die 
nicurs ga] meer 1/8 nies georien/ecrcl wees reenoor die inst] tuut clektrisnek/oorsieningsonderneming te laal uinocr. kan die 
wai die VMEO Bal vervang, 9 meer op elektraileitsonderne ¥0]gende voordele dry word: 
ming; se bc,tuurskundigheid sal kon,co,reer. 1. Die doc] c. 'rew' yan die p.son.c] betrokke by meterle· 
Die Mc problem berus b) dic verkryging van lede / goed· %ing, rekenin/·=rking en by inkoms,e.invordering, sal in- 
keuring van 'n naamvera,dering en in die be,onder wd die skake] bydiedolen liles van diebetrokkeelektri•i™'l l 
volgende knelpunle nic behoorlik aan ledc oor//2 nic olderne.ing. 

2 Klagre, by dic inkomste.toonbank kan mccr diltr¢ffend 1. Hockom mo/ ons raad.lede se lidmaatskap berindig: ons 
hanicer,·ord as by personcet wal oct belan/,clindic in van het so'n goeie verhouding? 
inkomsle. Dil beteken dat die 

2. Di sal d/ nic·[cgniese m¢ebring I,rulckeer word na klassifikasie van pcrsoneclop@cle. 

3/ kan word om klites en probleme van die publick be- lidmaatskap en Folglik moondik des aan stami 
Mdi/nd 3. Dic red/ /aarom dic naam #crander word. is vaag en word op I los on om kragbemarking te bevorder. 

3 Die 
nie verkryging van [cep,§[ike rekenaars en rckenaarpro. zoegelig me Wider voor- en nadele 'al Ferkry wrd? 

gramme sal 'n /// voordect vir die elektrisitel/ondcrnc- 
Orn 'n naamverandcring Ic bewerks: Ilig, behoondie Uitvocr· ming meebring. Dit moer erken word dal die rekenaarbe- 
ende Raad cers ze besin cor 'n konsep.grondwel. nic in detail dry f by dic /cktriese ingcnicursbcdryf ingkakcl in ni¢ by die 
nie, maarwaidickernpunte•an 'n veranderingomval Gewa Maltesounernie Sodanieprogrammekanaan/pasword 
pen hiermee behoort dk Pres:dent, in oorteg met dieplaastike ©m sinvolle „/inickc ann die E!¢ktrotagmes¢ 1ngenieur w 
takvoersitters, 'n spes]/e vergadering van elke tak le be[8, waar verskaf. 
kundige led 9 die U Ivocrind¢ Rid 411¢ kwcssi¢ van n nnam- 4 Bc,ckcnizvolle produkriwitellsyfers kan verkry word, waar 
verandering. war dk stigling van'n ing,itu/inslit, in rcfc. dic kerantwoordelikhcid I//A beheer oordie in· en uitsetie 
raa, voorla. Dic tak kan dan oor:aan om sterken swak punte in ren departement gesce! is 

van 40 'n instituut te ontleed en iodoende n ,[undpunt 
Ombogenoemded Insic formi•leer oer[encem, isdiesebruikvanreken. 
kundige peroneelin die bestuurvan die elcktrime/sondorne. 

Mym inyiens is die yourafgaande 'n sinvolle weg waartydens ming 'n n/odsaaklikhid. 1Ii¢rdie rekenkundiges, onder die 
hicrdieaange]/nloid bender kan word. Me,dic huidigestruk· besluur yan die clck[risi[clisondern¢ming. moi dus die doe] en 
tuur waar die Uic,oerende Raad uu 24 Icde bestaan, het ek <g- s,rewe van die clektrisiteksonderneming b¢vorder. 11;cruit ,·010 
ter ernstige bedenkinge /n betekeni.volle beslum oor die nam- dat I verrekening van aankope, materiaalbeheer en projek 
verandering verkry kan word. kuseverrekening ock deur die rlektrisit/:sonclernernmg gedin 

word. Indiensopkiding van moltid//plinare tegnici en reken- 
kundiges kan nlecr sin,01 wei. Die finansidle sterkie van die 

clektrisil/[sondcrneming wod al groter en is besig om dll- 
nansiele opictin Flaashke bes[Mur w oorheers Die finansiele 
toes]' moct deThatwe rncer op be'ighcid@beginsels '0¢9¢'pit6 
word, ee,der as om die huldige opset van gewonc .nkundi- 
/ bockhouding,c handhaar. Hierle diens / van onskatbare 
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Waarde indien 'n elekinsiteitionderneming behoortik bestuu, 
ma¢: w.,rd 

INGENIEURS SALARISEE •Idum". soos inkoms'e van watervoors,¢ning, insove©rts, 11,Reskal:el en g/amentlik d¢ur die ingenieursdepartemen 
te %'evoer word O.EN. O 

Dis(adstesourier sal dan onthef word w verpligtinge wateint. PR.,„T I 

lik net behoortlk uitievoer kan worddeur '4nies vaard "e per- 
Soneel en kan hoin geval@!lk toespits op die suiwer makro fi f na.eleagi*ke van dicbetrokke plaaslikebcstuur. Hierdic wer- 
king word reeds by verskele private endernenling' toegepas en 
du 1 4,:t bevorderlik vir die bes,uur van'n ekktrisiteit,onder- 
#ing volgens suiwer brsighodsbcginseli. 

Dupliserlng ian werkverrigilng !:an onderling deur behoorlik 
gedefinieerde velde van veramwoordchkheid uitgeskakel w·ord. 
Die beginsel van se If'talldige hesigheidse€ nhedesal baieve'bmi 
kers'robleme u•tskake[. 

'n Afs'.der"ke mannekragfull' wit a. die ....... be 7. 78 7. 8, - BS 87 

hoefies van 'n elekir,Qi,ensoriderrieining rakentle d e voeigie 
ling. 1/standholding In I'lwlkke['ng van pe..i'ee[ i.ge'e. 
18. wordias'],noods.mak]Lkheidhe,kou SodaT, ge funl€,]emoet 
103 51'an va,1 die normale /unisipite opse, en klern moet g oot- 

liks op dletene,11 vail doeigN,eople,/Ing van vakmanne, leg- 
nici . inge'leur5 val SALAR $ EN PRYSITY.INGS 

SLEirr EL 

Monnee Slrul,I•re 
El: 2 van mening d:,1 d i noodsaaklik is dal die bererkinge op 

•1•ALAn IS dle hes,uur van '11 elektris•,elisonde neming daargesrel deur dle 
huidlge mu]•161 pale opse(, Ingrypend verander moet 1,·0•d sa· 
dat dic clektrls,le'sollder/eming op 'n suiwer besigheil- (.EU. 'A.LIK.) 
gro.Isla@be.mikanword .tknngedornwoJ./ir(Ipri 
vatlger,„M. (2) '/ stelse] van munizipale bes/ur inste] wat d]• 
elekt.16]tellsondern,imng nle meL die munisi» bestu,ir•opsel 

*re.45.Clit=AS==•91. 
komsle, oor » m person«l en linansiele *tuur beNkik. un- 
dcr·' legesi van'oRaad /'ar ui, Raads[€deenkundige jcdc 
van dm inwonen. bestaan konliks km dit op 'r gede'emral]- 
Seerde Ste!/ neer: (3) die saamgroeperlng van e]Cktrinite,tson 
dcrnemings andier dle St•eekldlensleralle. Ine, me vourbehoud 757817;Bigea„ M••8••iaa,•88. 

dat (111 n;e J*R in 'n poe] mei ander diensle foos "terverskaffin:, 
en'ovoons, "dwppel ward me D,e groepering van hande!' 
dieliste bly, wd ·n op,ie wat oo•ee' behoon (e word. Ek be. 
PI¢ltdus'n....sentraliseerdemunisipal/besluurstelselwataan elektrotegitiese,11*eli....IL'e'dieV-kostei,Idek,Inver 
hed•nda,agse e,se kan voidoen. hauding to: mekaar m/ dic/ar 1 975 as //. 

Ek vermoed dat hic,dic aang/een,held tans onaersock word Indien die munls,pale •ektor nie hom"]f regruk me sa! die 

M>per„othmenillsdai 'or]/tris/¢/sondernemingmet bkaars,eaal, eieklrolegruese m"nleurs " dle o,unl•"ale "k 
n Verdnderde be,[Klursteliel by d]e plauslike b•luur ge,etel moet ior a! /oter word. Altcrnatiewelik moel elektrisitcitsondernc- 
*. Inaar terselrdcrtyd pICir ek vir 'n beler bestel. min/ pripatisccr. om uit die munisipale personce!/crgoodings- 

mark /elig le ward 
Sah•* 
DE w*ding ian munisipale amptenare is, benewens die feit Toekom 
'al n demper op die slrukiuur 'cpjaas is deur die vaspenning Onb Is op die vooraand van veranderines wai scer sckeN[k dIC 
van die Stad#k 92 5/laris. ooderhewig aan lien, handha- tockons van die munisipal¢ elekt„site;isondern¢ning gaa, raak. 
wlng OP bereepe dcur dle sentral, regenn g om salarisse nic aa n Behal•ke dic so,:10 politieke ski lnmel ings, ]s daar ander fukto / * ]lic of te beperk Hieraan wor,1 deur munisipale ewer- re soos die moontlike prpalisering van E/orn. Dit lei gern twy- 
hids#slreng gehoor gegee, maar wanneer aanpaMings daarna rel me daI indien .kom privaliscer, daar verskeic ander benar 
edo. word, word bi,·rille ft·il,•iemt,1 dledaarop•olgendever. . ings op elektrisiteit•voorsieninggaanplaasvind Iiidie•, . 

•ig 1„ #anmerklng geneem nie Die a fgelope paar Jaa• is ge kom nie primi,Beer nic. mae die moon,likhe/ Istaan d/ Es- 
kenmerkdcurdlefeitdatmunisipalesalarissena'noproe/deu' kombelasbaargcmal,kword,mcId,Gic'/glike"sbaarheid 
dlesiaati/res,d¢ntnieaangepasisnfc, ter•71,/dieope,]bare iwi,•nunihi,paJeel#//%.1/eri,emlngs.W,Nook'/„idal 
en £,rlval' sektore wel deeglik aa,•pas,fings gedoen is. Met die sekere munispule elektriA,tuits"dernemings we] geprivatiseer 
volgendeaanpilssingwa•dicaanpassin•indieopenbal•enpM- salword. 
N•e gek,•re •eer di•e[1·de. mct ander woorde diemunitipale 
ampienaar verloar Dic ecn jaar se aanpass'ngspakket teenoor die gewcldige openbare /voel dat elek[risitcitsaank/pe d,rek 
ander be'loa bil vanaf F.skom word adclik weerspelop grafick heelwal goedkoper ial "A woes aidle vunal·'n mi- 1VR' 
e jaarlikse groci /OC' nadelige in,loed h6. van Hi•,die dic salaris yan die elekilles' nis,pall•¢i•. kan 'n Ingenieur• £e•j•tg,e 
m die Openbar¢ en private sek[ore kring Incer en meer uit en selfs blankes 15 onder dle indruk dal met die salari •an '[1 senior 
I=.rweergee,n•el hullcelekirisiten b> Esk©rn ken J973 meer as 50% afslag olp h,11 ]11,1 as 10[)% H,Ell,!k•nj:eg•enviord 
dat•ana[ M Ile,aarilks/'alarisxroei vandieElekiriete In dige kostcs •rkry 
8"I i[•die plaas!,ke he•[uu,•te[:.e• ilie tred ho„ inel die ve Die algehelegedagier/ing„nprivati,enng, nt ail Of,U %1| ge 
hoil / d[c openhare en pri vate /!aer¢ r,•e. Drt wo f d enk skied or ni¢, sal me¢/ng dat £ meer en neer druk unge oefen 
weer/el in die kil dat daur reels vm 'n /d [ank problem sal word om elek[risticitsondernemings volgens befghe,£131'e 
01]der,ind wardom vakatures van E]ektrim Ingen= I ¥/. ginge' e best"r. H erdic gicnswy' /I 'n aanitaag sker na 

Gilk '•B·' coon ook die styging in elektr15iteitskoste.,tal goed-opgele/c bes,uurders en as dle munizlpal eiektrim in 
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/nieu„y plek wil volaan. sa] dic vot@endeci¢aan die VMEO 
geatel word. 

1. Ople,din/talk 
Dieingeni¢ur en anderregnici verkry op/ding op uni•er.Lieitc 
en lechnikons, waar voldoende kapasitel, VII opleiding be aan. 

Daar M eger ·n ikert aan beurse want sladsrade in hulle po· 
/ings lot besparing. sny alle beurse. Dit is konsigng. 
In gromr /cdc word be„uurs/ple,ding/an ing¢/eurs vcrskaf 
milar by ander stede en iral ondcr die huidleckonomlese druk. 
word hierdic ople,ding ullgeskaket. 
Dicop],Iding yan 'n hoof •••••n»k• van 'nelektrisitciladepartement • verg 

net•liu•k•ns,le i•• 
nis, mit kicm op die ekonomiese 25 pekie van op wekki ng, wr· 
spreiding. verk'pe en imarking van flktrisitcir. 

Dit sal dus van le VMEO weis word ok hierdic cipe oplei- 
ding aan sy ledebeskikbaartestel, h¢ts> self. deurtechnikons. 
or deur un/ersite,te Dic daarstelling van 'n leerst/el aan n 

univirsitelt lag m d]¢ veoruitsig geitel word soos reeds deur 
Pretoria Horgeste]. Hicrdie bestuumpleiding mott eieaan die 
munisipalc elekiriese bedryf wies. 

2 Slatiglies, ge'wels 
Die bcdryf van n clek[risiteitsonderneming verg aanvaarbaar Mm J A Lowl=r, Brnnm 

verlroubare verbruik,I@[islieke van m¢dc-ondern¢mings. Eskom 
en ander instansies Diris moeilik om hierdic Starisockerebek. 
m on die wal beskikbaar is. kan dikwels bevraawken word. 
Dic VM[O kan die Betes bet in gegags,unt vorm om hicrdic statistieke Mnr die President. mn, van sy refer= 'n paar vereistes 
sy [cde op '11 /,tandaar/secrdc manier •e versamel en beskik g¢noern wa[ munlsipalc clclarish/'sondernemings aan die 

baar stcl VMEO gaan st' o.a 'n meer •e best,lurgerige VMED, 'n beter 
forum virdic kwering van refcraue. 'n meerdoc]•reffende kcm- 

3 Kommunlkagle munikasiesleUci. die verskaffing van leidingen kund Ne advies 
Die [ockoms vers do/reffade kommunikasickanale en die en dan die c,n wat my die mec@ic aan 5taan, die u]Ibreiding van 
snelle tcgnologies oniwikkeling vere!§ beter en v•nniger kom- dic nalus, of crkenning van die munisipal ecleklisircitsonder- 
munikasic vanaf VMEO /vocrendle bestur na die Ide. Die neming,Eebestaansre@[enopsigIevanoutonomnicopInkun· 
rol van /, plaa/ke tak van die VMEO kan bes moonilik u/· * Me! us per'once'bes,uurnerreine. Miir Botes meen tal 
0//i word, om meer doelger:/c kommunikasic cn opleiding ons de[A so vermoe•gaan om self rekcning¢ ult [c Muuren 001: 
daar te s'cl. die personeelaanitellingsfun hie oor [c ncem. Laa'ge nocrn de 

word gelukkig by Bencni deur 'n a/onderlike d¢partement in 
4 Status van Elektrieye Ingenieur oorlegmet<licelek,re[,g,lie•e z,adsingcnicur /1(•n, Dieromp- 
As at die poorafgaande kile in ag gencern word, word die sta- slomp is dus mand andm se verantwoordelikhod. 
lus vin die ele ktri¢se Ingenicur al ve,der en verder ver Mag in Wat dicLCSOUrie-funksiesbc(ref, hotmnr, Boles indieaanhal,g 
die munisipal¢ hierargle. Hierdic aa//lentheid sal dic Orm- sci tot sy refuaat die voordele //spelindlen ons heeltemal 
gendcaandag van die VMEO verg Me ,! dieonlangle vorder. outoneom word. Ek siem heelharn: daarmee saam en as die 
ing op hierdie gebied in aanmerking /neem, is ek pcssimislics idec ver(ler uitgebro• word. is dil nic onmoon:lik da, elek· 
en kan dic toekon,inge b¢smurder van ·n elk[risitcitsondcr- trisi//voursicning heclemul geprivalisecr mord nie. Tan, i€ 
nerning /mandvan·n ander beroepw¢cs, wai so regindic knal daar probleme om [c bopual wie verantwoodelik mo¢, wees vir 
1 dic s,adsiders en dic se/rale regering val. Die ingenieur clektrisltelispoorslening in kkincrdorpe omdal sodanigedorpe behoon to[ daardie legnie,e amptenal,I wal €]or geen bestuurs nic die nodie pcrsoncel kan bek{,stig nic. Die op[0%ing kan 
opkidinsbesk,knie, enselfs an¢,e geled©re word // '41/ da moondik *sock word in 'n. as 'n voorbectd, ··Oos-Randw 
nie in landsbelang is / 'n Elektrote@nicK Ing,nicur aanso¢k Elektrigitci[sraad" of war ook al. Hierdie raad se pligi sal d„, doen vir d/pos van Stad,klerk nie' Waar pas die Ingenicur behe], die elektrisiteitswoorsiening na /Ne gebruiker, 1, by ge 
danin? [shygedoem am minderwaardigindie Munisipale op- bicd. Die kleinSIC §0Wel ali die groots Ic do rpc. en dit maak ook 
set I wees? nie saak of dit 'n wit of enige ander dorp 15 nie 

ERKENNINGS Die groot probleern th/in die bydrae wit aUC pon.Ricilloi 
Dank· D/Se/ral¢ Statiwikdans. P/toriaen di/nstituu[ v,1 Indergemings maak retdic vcrligling van erfbelastings. wal m 
Arbe,dikonormen/orsing - RGN Preena, wr s[anstieke dic aan m¢este geva]!c meer as tO% is en gevolglik hou /adsrate 
my vo. Micn nie van hierdic idec nic. Maar verond¢r:tel nou Inerdie privaa, 

ondern¢rning kan elektrisitcil b,voorbeeld 10% @oed]{we„uor. 
Mnre Co¢lzee. Van Roopen in mev Leygonie. almal van dic .wen en daardie se[(de bedrag word dan hy erfbelas,•i•g gevoes Elektrislicitsa Melingvan Roodcpoor, vir hui b>drae en hulp dan beraal dic mbruiker Ines pr¢sie$ diesell'de bcdrag' DI sa] 
Mnr Heinz Schenk van die Kamer van M>nwese, vroer van nalourlik 'n voory,reise wres dat sodanige '•ElekiriEiteitsraacl>' 
die Elektrisite,[saft/ing,an Roodepoon. vir sy bydrae. nie onderhewig moct wce!; aan inkorilsibclitangs rie. 

Ek $[em ook saain da, di€ VMEO die spreekbui, van die bedry f 
moci wees. muar hoe MNR gaan ons ons §lens#Yse aan I wetma- J A LOUBSER· REMOM kers oordra? 

Mnr die Presidcnt, yourdul ek begin laat /Hw om ook my 
0:lukwensing iot u Irkiesing as presidcni van hierdi¢ or Die probleem Wy nog seeds dal memand weer wie / wat M 
ganisagic by die van ander te vocg. Ek ken u nou a] •n hele paar die VMEO nic. Ook het ons nogateeds die probleem ine[ die 
F en weel dat u 'n werky< het wat deur min ander in- naam van ons sivicle kilkgas /. die "Institaut van Munispak 
0/nicur, 00/re f kan word. Inaar 0/hou ook asseblie f dal ons Ingenieurs". 
aimal hier [c¢nwoordig log legewillig sal wecsom u ie help waar Ekwilme,mor Botcs s/amsIemdatdies/meailling/andie ans kan Uievoerende Raid ie tomp kan raak en die Uitvoerende Raad 
Baie geluk en sterkar vir die ./gende mer Jaar. sal hlcaan aanciag meet B. Ek sten, eger /1 saam met g 
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scniag i •. dierol wai raadsled¢ daarin spcc! nic. maar voel dat bestaan van verbruikers oor die hele spektrum ·an die Suid 
6 uilimrencle raads[id kan gorg dat 'n sekere raadblid van- Afrikaanselewemyse Deurdiearwesigheid van kra@joorsic- 
wee sy biondere ke,1,11; en ver[Ii/allyd bam mei die ingenieur ning aan onderomwikkclde /biedc vir bnoorbeeld af/ands. 
dle kongresse en moon,1/ 001 die wgnies, vergalrnngs kan onderrig en ouusdekking op relev]SiC. bemvioed die VMEO die 
by woon. Net soos onsselr cr raadstele ook deur di¢ bywo- 1¢wcnsayse van die mense in daardie gebiede indir¢k. 

,ng van {lie kongresse en met verloop van ird word hulte I bydral·k Dic VMEO is dus funkbioneel verbonde aan re/lik / 3/ mense ineer en beter. Kontinuiteit van raadsl¢dc Is dus baie 
van Si,id-Afrika 

-M langrik. 
/5 nr Boles Indic beantwoording':in dievruag'•waarheen V/leO?" meet noem ook dal aild.prei/ente nie s,einres Op die 
bler.'[le laad m 0.1 helie. Hoekom ./.7 Die men' 2 0/ ons noodwendig tennis necm van die antwoord op die vraag 

iektiwiteit "Waarheen Suid-Afrikal" Ons moel dus weet wat 1% word werklike nLOS nie aange[as deur die w eortl " oud" nie! 
BU.tendie,1 word duar ba,e s¢Ide ges[em oor nonderwerp Hint behocftes en dic red/ke wense van die gemecnskap wai ons 
lik dien en belen 

" by die samestelling jan komitees 
DJ. APPROACH 

Dagbes,1, ur se same,;te•ling is rede•ik onlan. ge.ysig,./ Mr OP ¥oorsle[ Presidern, the approach Ihich [ have adopted in my con- van mir Boles en daar is ook reeds bes,UN om in 

dic tolums drie uitvoerende raadsvergaderings tchol in plaas tribu"n to the lopic under discussion, Was ze Considel· th¢ ob· 
the van jectives of AMEL, iwee. attempt co evaluate whai has been 

achieved, wh' is t. curr.1 ...ion. and ....slercurrent 
Ins/ke d,c samestell/g van die inhkonntee, van die *Imde ilod pille /me developmen, s. 
Raad slem ck met Inr Bot. saam, in besonder mei die 

As regar,§ the objitives o f the AMEU. 1 earacted the follow- SameN[ellin@ van die FleklrisHeits*ening,komitee. INe ver- ing from the Technical Sccrewry'& article "Thc Present and Fu. teenwoordiger up dic El.le... . buicendien in die on 
Semakhke ture Role of the AMEU in ihe pmisle dal hy amper twee heredlen, die supply of Elcc•ricity in South VMFO en 
Eskon, A frica" which appeared in the March/Ap,11 1989 issue of"La- 

cal Governrinc'·, and I quoi, 
Ek hauook vannin, Bote• sepoors/ dal 'Ti lutvoerenderaads- 
B ..adcring 

'Objectivrs uf the AMEU kori loor ' o konvensle 0.011 .;,ord Die Ul tvoeren 
Raad,al To promole the interm of municipal electricity under· 

hieraan aandag moet ge¢ 
I takings 

ni Botcs nuem ook dal die presiden, 
asook die acuil,ewee 

WE To collaborate with orher e'l dont losiernia:k moc word van di pligte met ber,ekking technical bodies in the sphere / 
el¢ctricily distribution. 'eferate en ander admln,stranewe reeling, v,r'11 konvensie 

o f legnieye ve•gadenng Im k w dat die aangewes¢ president To foster :hc cs'abli5hmen[ of organisations aut,ide the 
ge woon lik so·n konven„e reel en dit sfuls ook die referale ln. boundarics or South Aftica having objecrives Si milar to those 
Di[ is ieui waarop hy trots „100 wees en ek voel dat dit so moct or[.AMEUL 
bly Alho¢wel die Rererate-kum,(/ M die pre'dent en dIC 

aangewese pr€sidel bebtaari, ¥ark dit in die pral:t>k grdal die To assist such or/moons lechnically and financia][v m 

the field of aangewes¢ lhe electric]Iy president supply indirr>. die referale vii dle konvensic recl in 

natuurlik reeldiehettdc persoon dan (/ pres,dent) die referate Toorganise and ' parr' ati in internaional meetingu,f or 
vir die legmese vergade,1,1/. Met 'le nuwe re'ling waI van hier. obJ ga,10*tions with ectives and functions &imilar to that al 
dle jaur a f geld, lewer dle pre,ident sy pres Identsrede aan d,c itc AM[U. 

en<le van sy term>,1. M gee ho[,1 kilris om a[ sy aandas daarnan 
tew> To fos•cr the 

Inge.len dieredlings vi•die konferensledeur sy opvolger exchange of 'formation as far a' the elechi 

gedoen moci word, city supply indus/y as a whole 13 con:emed.' unquote 
I am afraid wc do not have the time now to dwell on any of Insake clie naamverandermK kan ek noil rappor[eer dat daar these aspects, bul 1 wl][ coudhOn some & the arrent issua and 

ree'ds besluit is om nie daarmee "M te gaan nic orndat / die 
possible future dcvelopmenls whieh In Iny opinion may in fluence takkedaancen gestemhel,inaa, #al mnr. Borec in die mband the AMEU and its members 

ge. hel I bale waa, Hierdie hele paging is nie op die r.l 
.. aangepak nie •n •r besoek aan dle takke om die saak te Some rumnl imeN 

Mel •t}k 'n referaa, in lie verbancl soo baie meer vrugte af· 1. Relativelyhighdcpendancan imporied technologyes 
Be werP hel . Fk pe s"nlik v oc 1 n o g suerk d aaro o r a mda t ek ag pecially more advanced lechnology. 
terkom dal die naain "[usli[Ullt" l"ie mer waarde dra as 

Vereniging"· ]D •he algelope week•asek •eerby '11 Sub. 

kon„kevergadenng van dic NASKOK Koordinerende R.iad 

waar daar in die notult, van die vorige vergadcring @eprna[ 1% 
Van die Ini.,1/u, vAn Elektroteeniese Ingenieun bed/lende hier 
dke verE/101ng· 
Ten sloite. nwir. die President. / ek nel se dat hierd•e sa 'n 

inicasante referaai 15 dal ek nog b•lie meer daaroor kan fe, 

Inaar ck mae[ my doelbcwus daarvan weerhou om nle weer n 

referaat op '11 releraa, te kwer nie. Mni Boles he, aan my 

Bennum dat hy gesuk kel het met di, opstel·,an hirdlereleraai. 
AEdi,kNoos il,nens··sukker·dani•myraadaanhom"suk 
kel'· Inaar woort, ons eenic[ dit ]]aic getuk met 'nickende 
referaal! 

MNR COEIN SCHERMAN· PRETOIRIA 
Hardle Kuriensie dra d'e 61[er '©fo Vadis VMFO? 

Ile IME' b.moe, hom nle, elektrisiteitsvoorsiening reglldie 
Republiek. Deur kragvoor,"ning Han ve' br,liker in •ele. dorpe 
en op hoewes en plaasged/[[cB, sowel as aan nyv.ethede, 
bed,e, be*.rke, skole. unispanningsoorde. lermaak· 
1,kbleidsei.trunls, ens, he, VM El lede dirck 'n mloed op dle M. Coe• 5//m,19. Pre,ori. 
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2 Relativel, high dependmi on imports especially lith In sy refuraal het mn, INes ingegaan op die nodigheid vir or- 
respect to more sophisticatcd cquipmen, ganisatorim opskerping by k VMEO ¢n hel hy voors[elle in 

3 An intern/[lonal §[raie@y of sanctions and boycons di6 '•erband gedoen, Op m) beurI hel ck rcdclik volled' my 
against the Republic. kommentaarensicningsdaaroorgegee (Sien Aanhangse]A.) 

4. Unfavourable po]Llucal and economicai climate DI / hopelik m dic Verhandelinge van dic Konven e geeu- 
5 Nationalshor[agcofakilled and hi:hly trained techni blise¢r gord¢n ¢k gaan di[ nic hi¢r herhaal nie. Na my mening 

cal 'aff. behoortdic Uitvocrende Raad cordie mees,e vandieaangeleent- 
6 Increasing compe[L[ m for available resources hedele besincn te baluit S[egs daardic sake wat ingevolge die 
1 Increasin: unstability in labour marker. Orendwet na dic Konvensie verw» moet word. behoorl onder 
8 Strong nanonal urg¢ for privatisation. dag en aan//cling van die UL[vocrende Raad te dien 
9 Changes in [he energy and cle¢Iricity marke/ phe. 
10 (reaer in elle individuck consumer a*areness and sensitbity in Organisaloriesc op;kerping respect ondern¢min: on, 

of the and tied I hou met die supply of el¢'irici'y. hedendaagse verei/es wai aan gencra[ion onderncmings, 
hullc Afdcling,hoofdecn personec] geset word, is me belang- 

1„ Mener:il I gather arather volatile and unce/ain/mate with rik. Die vereistes en omstandighede mag van dorp lot dorp en 
man>. and some formidable challenges. not ont> m the van /ad to,stad verskil met dic F/1/datdit nic velsin maak 
Municipal Engineer, but to the AMEU and [he country as a om hier in besonderhede inte,Han nle Die vreag word niete. 
whole. minaan elke Elek„oregnics¢ Stad,ingenicur enclke Siads/ek. 
The Af· question arises tn,iteitsingenicur ges,el or die organisatorlese opict in gy as to wheiher South Africa. and for i hat 
mater le AM.U. In meel these challenges. Whac I I be deling of Dcpartemen[ ingmel is op oprim/c funksionering. 
done. how best can it be done and when is it to be done? Ten opsige van organi;a[oricse opskerping kan dE VMEO 'n 

lidendo rol sp/1 dcur werkswinkels in die ver killende MI ke 
1 believe the xemben of [he AMEU have [he poteniial and the te organiseer waarin b>voorbeel J die organis/torie,c ops/van 
abili[) to m= rhechallenges facing them in a mos, sa/sfacio verskillende grootle elekms[,¢1[gondernemings on,ked word en 
ry way. Possibly we may ned berler skills. *pertise or perhaps recnoor hull: progasies evalueer word 
finesse, and possibly we need a liatc bc,mr co-ordina,ionor 

perhapsalildeinspiration, bul l am absolutely convinced thal 'n Ander moontlikheld isdieevaluering van die organisaile van 
we can meet the challenges. 1 am lio a firm believer in /0 'n E[ck[rotegnics¢ Siadsingcnicur dcur 1/ce of drie van sy 
Afrikaans iaying•'Waar•n wit is. is'n weg'•. eweknice. diesoeenaamde peer re•Le••' •gin5ct, ¥irsommige 

van ons magdir moon,lik Ddens die proscs :ffen' engemaklik 
WAT MOET /EDOEN WORD OM D]E C[TDAGINGS DIE wees en selft verlern,hcid skep. maar ek b daarvan oorilig dat 
HOOF TE BIED' die res/!ial .r ons almal uit.indellk ]./aam, he'liaam river- 

Na my mening is dit nodig dat onder /cer. dievolgen,le gake rykend §/ wces Dil sal ons ook dic nodle vertroue gee om 
dring'nd aandag moe[ genier na absolule vrymoedigheid on openlikheid met ons wbrui· 

ker en Efu /09 klicite kommunikeer 
1. Organisatoricse ops]/rping. 
2 Onderng, opkiding en Ifs opvocding van pance OPLEID[NG VAN PERSONEEL 
3. Op[imale benutting van beskikbare hulpbronne. Daar bestaan +n groo[ behocheaan to.paslike.oong¢2¢acte.· 
4 Professionalisme. berrokkenheid en bestuur. nicsc oploiding vir all¢ t¢gnies¢ /rsonce] m al die range van 
5 Rusionali/ring van ver€// vir elek//cil'voor/ning. ele kiris citsondcrneming i om bestaande legnotiNie te verstaan 
6 S[andaardisering van spesifikasief. en aan te le€I. 0/ met nuwc [cgnologi¢ tr¢d e hou en om 'n 
7 Scandaardiierine van locrusting. m Suid·Afrikaanse l¢gnologie te ontwikkcl en te vcstig. 
8 14'val'ering Ek M verheugoor die VMEO Rsieningen bydrae iot diedaar- 
U sal opmerkingdot, indiebcantwoording vandic vraag"Quo bterling ven 'n Oplcidin/raad w Plaaslike Owerh¢le en yer- 
vadis". ck clie saak baic wyer aans,ly as ·Aar mnr Botes in sy (rou dal dix spo¢dig sal funksioneer. Dle opleiding van personeel 
rcferaa #doen het. Elies I ek hierin waarsk>ynlik verkeerd, spegitlek vir dic ekk[risiteits.lor=ngsbed/fis myns msien• 
maar ek ]§ daarvan oortuig dat dic VMEO by 'n walerskeiding van kardinale belang. Ek meen dat dit ook tyd geword her da[ 
/kom her en dat dit gaan orn ·n saak *a, belangrik genocg ons ondersock docn na dic daarwelling van opkidingsmodules 
is om eliket oorboord / mag gooi. Die landswy¢ ui[<lagings wa[ vir nuwc amba@[c soes b/oorbe¢Id: 
aan die elek[rE,kilsioorsiening&industrle Be&/ word, en dus 
ook uan die IMEO en sy tede ge,[ce word. Trg mn on, meer Hoes.anning.Iclarlic. 
indringende aandag. D# is reg[18 Jammer dat ons so min t>d Sullagie-elektmien 

vir hierdic ondcr,1.erp op ons program beskikbaar bet. Relepancelbedrader 
Kraglynkonstruk'eur Ek sal emer poo: om ko/iks my sming oor dic punte war ek Kabellasscr 

gencem het toe le lig 
Ons ruct ons daarop toespil, om illegeskilte Legniebepersonect 

ORGA•!SATORIESE OPSKERPING waaroorons beskik lot die mal[§]mum van elkeense potensisal 
Iii is heclerna] moo.. d' . di¢ b.taan van 'nor.anisasie te on,w/kel en op ze ki. Dit geld regdeu. vanar die vakman. 
daar veranderingecn vcrwik kelinge kan kom wal dic funksione. vlak, deur dic bedryrsrangc, toi op die profussionel¢ vlak. 
ring en organisatoriese opset van daardic organisasic s6 raak 
d# di hersien Suid-Afri ka beleer ·n t>·d van moet word Sulke verandenngs kan intern, of erns,igc [ck/re aan hoogs op- 

eks[crne 00„at:¢ ha. 14/,de/gniese /rson¢c!. /2/ m/bring daropgcleide iegniese 
p¢20 ne¢19/rk in aan/ralis. Hier die hoc aanviaa g ge¢ aan- 

Ons b aimal bewu, van veranderings en vurwik kclings #al lans le,ding lor hoc mobilich onder Igniese person¢el. 1106 
in Suid-Arrika voorkom. Ook I die elektrisiteibvOOrsienings- mobilit/, mag n wyeervarinpsveld ten gevole he, maar lei beslit 
nywerhcid Ls daar tam belangrik¢ verwikkeling¢ en verandering¢ tol n vcrvlakking in ervaringsdicme. Ons moc[ onlhou dai per. 
bcsig om te gebcur. soneeto= waar vend nuwe onervare per,on«Itot diedliens 

A. deel van die ¢[ckirisiteitsviorsieningsnywerheid moel die toetree.'n uitwassingseffek het wal'n vervt,kking in die er- 
VMEO hum deeglik varinmdiepte van personce] en gevolg ho[ en op dic lang duur vergewis van die manderinge cn vcr· 
wikkelinge cn hom daarby uiters nadel. vir sulk c ondernem ings kan wees. 

aanpas. 
Omd/ Plaaslike Owerhedc nic Tweedens i iulke modedingende salanne di¢ nodi vir die VMEO, xes vir enige or- 

kan aanbied nic. word hull meer ervare persence] maklik deur ganisa ie om hom g/cell aan sygron'wet of kinsti•siet¢ 
danleklike verguedingspakkette weggerokke! de r firmas en in- toets em re bepaal of hy hom by sy missic en doeliicllings 
stansics hou. wai mecraameklikepakkne kanaanbid. I[, dit dalk 
moontlik omdal hullenie m'Cel in oplciding be!8 het nic?) Die 

Derd¢ns is d it nodis dat die VME O, soos elke organisasie, a!/menc aard van dieakademiese opkiding jan Lignics¢ per. 
hom gereeld beskou in dic spicel van ko,[e-effeliwiteii, soneel maak dil moonilil. 9 sulke personcel wai en duurs,e 
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dcur plaaslike ow/hedel/Icils om betrek/k makilk In enige med Local Government We can therefore expe• matter6 to 
andernywerheld . praktyk or,geneem te•hord, Het dlt ni¢ iyd be ink/ed with cany.political molivaI,Uns As Depar ental 

geword dia plaaslike owerhedc, en by name die VMEO. ho].1 Heads wemaybeconfron[cd withsi•uadons and pos ©at· 

beler vir ople,/ng wa[ mecr ,oeges/115 15 op die werksaarn- ternpls lo innuence Our ways Of Thinking in a parneular direc- 
hede „ die plaaslike ow€rheid,wese nic' in hierdle verbuid het tion. The challengcis ours topructiseabsolute in¢@ri,y.,0 a' 
&* 11] voorhew 'n pleidool gele,uer vir dle ln•el]Ing ;an pty sound judgement and [o base our recommendation, and de 
n ].erstoe[ ln,Ilunlipale elektriehe 111/ell,eil, 5weie! cisiong pure[) on the merils of each case under consideration, 

Aftcr al!. par(ies and puvernmenis may change from election Daar bes,m 'n dringendle behoefte aan 'oepa'ike be.'Inirs- to election. but as Engineers we remain accounlable for our ac. 
oP 'ding vir personce] in dle besluursrange van eleklrisitells- 

Iions and Ihe consequences of our decisions, 
Onderneming, Groter best,Lurbvernlif ..Td van VMEO-ledc 
vere|, en tede moe, hulle be,wer vIT begiouriontwikkeling om While there is a world-wide tendency to isolae and boycot, 
dic nodige besuurskundigheid,¢ bckon]· Soul Africa. [ believe che lime has come for the AM[U to 

actively and vi@orously m* to gcu ass//imd wi,h 0/ersea• 
In die ear te plek / dit die lid en sy werk/wer be perantwoor organisailons with similar objeclives and co win friends and in. d/kheid om oplidinesbehoeftes le bewed". mar deur die 

fluence people ta the benefit of South Africa f am abouting 
11adige !*Z, dvicicnondenteuning (ezee, kan die VMEO global pardeipauion and affiliation zo internalional organisa. 50da]•Lg¢ al:sies sinvol kooid,necr. tions glmilar to,he International Federation or Civ l Town En- 
N& my Inemng kan die VMEO as organisasie vee[ doen om & ginee[5 to which ]MIS' betongs, 
behoet (es aan tegniese oplelding en bes,uursontwikkeling by sy 1 beli€i [ha le AMEU should be reI>res.med In national 
tedeie bcvred/· Die VMEn kanpraklies meed.en aan dleont mun/cipal bodi¢& such as [hc United Municipal Ex#ute and 
Wlkkelin, an sy lewe deur die aanbiedlng van xeskikte rek- on provincial bodies such a, the Transvaal Municipa[Associa- 
raleendie reel van loepastlke yernlnareof uerkiwinkels. tn die con and [he or her Fro ncial municipal „sociations and their 
°Ps'g wil ek by anr note& aansluiI cn se dul .4, in> be51.eie rue[!- suthcommittees Since theeled city budget of an auth/„who 
Ing d:tar bale rulite i dir verhetering ter ·•er¥/¢:cntl,king pan 

supplies ¢lecricit> constitu[csa ver)·large proporlion of themtal 0•doets1ellings revenue budget of // au/horit). ] believe,ha, the lack of ac 
Dieverawoordelikheidle/crookbyclkclidomsyde/by tiveparlicipationbyth¢AMELonthesebodiescannalnnge, 
te dra tot ,> 1:]r on,wikkcling en did van » medelede deur ak- be afforded. 1 thereforeappeal to the AMEU Execunve Coun. 
tief, opbouend en daadwerklik aan dle 4,€rrig,inge 1q,Ti 'Le cil to pursue this @oal in every possible •wa>. 
VMEO ..| te neeal. AMEU members should also bc involved in,h¢ top manage- 

Suid-Afrikabele,fiansdieeravacontwakingvanswartval: mentof'.0¤1[Authoritlesandshallaspire"thepo•oflown 
bonde en die woel„,ge wai daar mee saaingaan. C/ ken me unt Clerk. The,/dilional way of thinking "at lhe Town Clerk must 
ken v.urd dat die opirede van parly lede "n gulke val:bande come fromlherank•. ofthe legal pro fev,ion isolimaled Whilst 

en uok van •aimilll,e cerste!/oes,glloueTs ta,15 nog veel le wense by-laws and rvulations are essenual for a well-ordered com- 
Oarlaat me in hierdie sm gia ck dal VMEO lede 'n gr001 OP- munny. they arcnerdrafted daily. Decislonsregarding engineer- 
M*W hel Ons hel ook 'n up•uedlngstaak ten opsige ing scrvlccs, on the other hand. Mually reguircs his claily at- 
'an grotcr velligheldsle-theld en derliesbeheer, veral b' ar tention Engineery are trained and experienced M this kind of 
beiders in di",6 'pan plaaslike owerl'e(le. d¢c/ion.making and with Quhable managerial training and 

perhaps a litlle exposur< ro [he kgal sde of matiers, should VMEO·[edc kan oak ·ngroot rol bi,cel In dieoptildine· OP•Oe make ideallop necuti•es, 
dIng en on,wlkkelirig •an dle '/16-neel van hull S.arl buur 
*4/41 en,an personccl in ander enderontwikketic DI¢ vervulling van groot behoeftes aan die een kant met beperkie 
gebiede. bronne aan die ander kan[ le midde /an veranderde klirna/, 

allern OPTIMALE reeutering. omstandighede en gesindhede, kan deur m 
BENUT-1"6 VAN BRO'NE teri knap be/uur vermag woTcl met wl vocwy,ding en alge Die optimale kni•tting van be•kikbare hulpbane inentge or hcle beIrekkenheid deur dic 1 ngenieur. Sclfbe•uur, ja al dic 

Rmasle "n baBIes, vereig v,r goeie bes,Uur Veral (00 OP· fas ette van bestuur in die oncierneming. sal die volle aand* 
Slgte van 'n hulpbron wal skaars n 100• 1n die geval van op· van die mgenieur en sy topbes,unr vero as hulle suks€s wil be- 
./.le en crvare malnekrag, is die optimak b.nutling lan 

haal in die nuwe era m ons reeds betrce het. 
b¢•kikbar' re™31,eel van kardinale belang. 

Ek •o dal lede van die VMEO ve/kandoerlom halfee,kookle RASIONALISER]NG EN STANDAARDISERING T.O.V. 

P.'uncel te billi om die le'lle ./11 :Ilbagimanne wat van KRAGVOORSIENING 

tyd lot •d Voorkoni le ver[,8. Cier.l ikle praktiese opic,ding en III die 1 4, 1,11,1 die borkoue Men 92,141 A frik?, d ie teker, Iiari up 
Shibl'lleit in daardle deel van die arbeidsmark " egier 'n g¢Icidciegniese personec] cn ander bcperkinge. het dit seke/k 
vooncrae ry¢ geworcl dat alle bed/,we en nywerhecle kyk na rasionalise- 

ring en Na sindaardisering in die Wy]Ste Sin Ek bepleit dii ook 
Bly men,i'g 15 daar ook ruimle vIr die Mer aanwending en in die ele kirisitm voursienin,sbed,> f en meen d/ die volgend¢ *.like benu,[ing van 1/genleurB byges[aan cleur 1,lge T, eun- aksies genccm cn bespoed,g behoor[ IC word: 

legnnlob en ingenie•rs,egnici 
Aan·,aarding van ecn standaarctspanning W Ls-kra@voor· 

PROFESSION,LM. INVOLVEMEN, AND si€ning in Suid·Afrika en akii¢W¢ bevordering daarvan 
MANA'.EMENT 
/ Aanvaarding •an gerasionabscerde stelicl van spannings •ir tegards [he proposid opliftmcni 01 the status 'f 'he 

H s.verspreiding 14 deu r Suid·Afrika. Mur„C,Pal rlecttical engineer, [ am of the opinion th„ btal us 

cannot be conferred on a pe•on. As is ihc case wlth e•Lee]11, Ra&Knal @cring m wreistes vir k ragv©orgicnings,oeru,[ing 
uince and resm, status is something which musi be earned, in die ,in van standaard foutplakke, 01 werp s,roomdraver· 
Commanded or achieved ihrough Ihe inegrny and quah of moei. Iolasiepeile. ioetsmetodes en 10¢Gkriteria. 

One'·% Aemplary •a•,duci. b engineers, 1 am of (he opinion 
that S[rewenagrolercenvornligh¢id kn opsiglcianneiwer kon[. ouractions should inall respects [rul> bespeakaccounta· 
bility, werpe mi d]' 00& op standaard/ic. 

re·ponsibility, ,„a,„ge,r•en, 5k,11 and pro bionalisrn. Our 
.pons. P.semalions and recommendations. Councilshouid Rasionalisering van veNisms vir en standaa,discring van 

refle/1 14!'-co.imi/, Id]-mociva•cd and piper#ubin *rsinkas/s vir kragv•orsieningstocrus/]]g sues minisubsla 
tlated arguments, and matters 9hould be set out in 11= cor,¢c[ sies, vers/,cidingsiransformators. Hs-skakelluig. hoofrin@- 
P./Pective and with the necessary veion Thus .¢ shall bc ¢¢nhcde. Ls.&'akeltuig. pak "raailigte. kabils. mciers en 
•••r•ing of thc csceem and status mociated with the posts we ander algemene tocrul[Ing wai deur alle ondememings 

gebruik word, 

Regritabi. South Africa A n. entered (he era of polm- Daar dkn hier gcmeld le word dat die 5 groler munisipdmeue, 
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en as sodan< dic VMEO saam met Est:om. al heelwat vorde •n subesvo] geprivaliseer'c onderneming dat daar nic vcr. 
ring gemaak hi mei 'n poging toi rasionalisasic in & elek- skille in filosufiee, benadering en stelsels Ls wat op'n ge- 
trisite,1 wgiening,bedryf. Ek verw>• na die werk wai *doen grafiese gron/lag prodolaiwi,cit nadelig kan bern/oed nie. 
word de/ dle sogenaarndc Elektrlsneitsvoors],ningskakelkoml- (b) Slandaardiscring van spe/Masks, vereistes, stil„lont. 

tec('•ElecIricity Suppliers Liaison Committee*'). Daar 1Sreeds worpc, fouitakke, spannings. lewenn/vermoens enso. 

ver gevorder met b/mrbeeld /gb/pcsifikasics / vcr· voorn. Ek h/ reeds vro,eer na hicrdic aksie v€rwya. Vir 
bprciding,trans formators, minisubinsies, hoofrin/en hedcon 'n nasionate benadering 15 hicrdic Map onombeerlik. 
1,5-5'akel.jg (c) Sam/pr¢kings op beheer-en be„uursvlak ret/i¢00*op 
PRIVATISERING priva•isenng. 

(d) Opkiding, entwikkeling (n optimisering .un pers©n¢¢1 
In ons land word daar vandag baie van en oor prival,scring (e) Opkidingen ont'ikkeUngvm, bestuurspersonce]/die be· 
geprual en gedink Die Regering k rceds w keane Begee dal[ oogde nuwc rol en spelreels. 
liskom geprivatism behoon te word en die 0/ersoek het al (f) Sames/rekin* mer vakbondc en belanghebbencies oor en 
bie ver gevord¢r. 'ry/ins dic Tegniese Vergadering in roh 

die VMEO voorbereiding van person€el •Ir chcfstroorn hi prlvatisering, 
ham ook len gunsie van privatiscr. 

<g) Deregulering en hemgul¢ring 55 prlatiscring. 
ing van munisipal¢ clekirisit¢itiondernemings uilespreek en het Ch) Die privaricringgaksic se! r (§tigring w,n mantskippy, ver- Kempton Park dic grocnlig gekry om die moonclikheid verder kryging van kapi•al. ens ens ) 
te ondersock 

As die huidige VMEO/Eskom.inisiatiewe baie //reenstem mei 
Die Permanent€ Fiansies Skakelkomlke het reed, Alge],iene die eerste M of dric fasette moet dii ons nic =sm] nie, wani 
Riglyne rakende dic prl,/iscring van al iwit¢irc van Plaaslike selfs al sou ons 1100/ kragvorn iening privaascer nic, is en blY 
Owerhedegoedgekeur. Dic VMB hilikemiteevir die koor. rasionaliseringensiandaardiscring noodsaaklik virdoeltreffenk 
dinering van privat *ring deur Plaastike Owerhedeonder ki- en koste-effektiew¢ kragvoo•sicning. 
ding van m Stanley Evans, Stadskierk vall Kaapsraci Die 
kornitee staan ook bekend s de Privansering;komlee MOONT.KE 51 'A'] UTER' OESAO VIR DIF VMEO" 

/ 
05 

wy,igings/cioniwirr or dic Bevordering van Plaastike Die VMEO 8 nic by wele#ing ingestel [!ie en beikik dus oor 

sture wai die deur g dic stigling van maatskapp>e oopmmak geen statutere gesagnie Lidmaaiskap van dic VMEO is vrywilll 
3 e[ 

die oog op privati•cring. geniet tans aanda:. en die besluilevan die VMEO is nie afdwingbaar nie. By ver. 
/ skeit informels @c,prekkeis die Bebr¢k aan slatu/re gesag van ie vr aag on,waan of IMIO.lede 40 molivering vir pridatise. di¢VMEOatas'nleemies¢,ien Vrnillige kon,ensus,sm> n, ring kor rek is Bal ted, beplit privansering om /re kom 
re insiens van groter en blnender waard¢ ag enige verphgting wai derdicgroot aa dmng beperking¢*at dcurstatut€re regu. deur statulOre gesng afgedwing word. Ek link Elatl/re slates ng Plaaslike Owerhed¢ ten taste gele word, Hoewe ck meen sal ook di¢ winderlike *es van kamerialkap by I VMEO 
D. I 0.9 hier te lande heelt€mal oor@'reguleer is, meen ck nic ondermyn cn op diclang duu, net tol /adect van dieorganisasic n goeic rede om te pr]¥21[•sccr nic. strek. 
I 

an die ander kant :5 een van lie Regering sc belangrikste Indkn daar op een of ander wyse sratutle Fal, aan die VMEO 
-E ativerings vir primiscring di verkry@ing van inkomste uit vuleen ken / sou word. sou di, scker moend/ gewees he[ om 

Las,ing op die geprivaliscerde ond¢rneming. Na my mening bepaakle bes!/ite konsckwent deur die bedryf uitgevo¢r te kry 
Suid.Afrikaners ook oorbela en daarom is oak hierdie en sou daar moomlik grot¢r eenvormigheid regdcur die muniti. motivering vir my'n verkeerde m. pale k ra/vourgie[ ing,bodryf tot „and gebring ge.les h., maar 

Prinatisering behoort as gronds lag te 'die optimal¢ bell'Uing ek woncier o f die heersende gees In kamCradLC CO vriends kap 
an be,k/bare hulpbronni om clektrisie/ ke.te-effeldef nog daar sou gewees her. 

be •k ik b aar le s te 1 aan alle ve r brui ker s wai d n m la ng v ol p ens 
die mbruiker se behoefte. mct•n billike wins vir die sukses- 

MISS/ VAN DIE VMEO? volle onderocmer. Ek wit afuluil deur te / dat die wa,8 ·Quo F/]3 VMEO" 
Anders asby Yskor, dic SAVD enander s[aaI@korporasies wai vir my sinoniern is mei die yraag"Walis die missie (rocping) 
kandidate vir privaliscring is. is Eskom nic dic enigste voor- van die VMED?" Myns Insiens is sy miss¢ di€ belingrikste fon· 
skner van krag me. Kragicars"ing 2 versprei "r 'fl groui dan,cnrincen Mige organisasi¢. In dic VME<>gre•dwc! imd 
aantal ondernemin# waide/verski] Inde owerhed/en in,tan- ck tolaardige doelstellings, maar ek kan nie 'n formulering 
sics bedryf word. Dic vraag onistaan: "Kan kragvoornening van on& missic vind nic net lit nie iyd *wocd darons as VMEO 
dew E/om afsonderlik van munisipaliteili gepriva•iscer ons miss/ formuleer en / in ons grondwel opneein me? 
.Ord?" 

Di[ het gebruiklik geword om 'n rercre/ /lut• m wens me[ l 
Ek reen die antwoord op hicrdie praag M llc@a ef. As Eskom rcferaal. Ek dink mnr Borcs verdien 1/ vir sy waugmoedlghcid 
@.privatiseeT word,§/[hulleas 11 privaal liaatikappy mark om akrucle sake random die organisagic vandie VM CO by '11 
vavante dividende op bulle aandelekapitaa! en Ma@[ing op $[cen/eic] sow hierdi¢ an ic ;preck en ·peral omdai hy ern 

hulle wim moet betaal. Ek twyfel nic daaraan dat & clic pr> 5 sti,c kwelvral• met /001 onsi:tigh/den lak¢ hanicer 

van ekkingit¢/ Saan ophau nic. As munisipallielle wat self krng Die fcitdat die VMEOby hucrd/openbare forum ond¢rgoekend opwek loe/laal word orn onda dic huidigebeleid vourl I gaan 
32I na gy cic interne organisasl kyk. dui vir my daarop dat dll 'n el kragvoorsieningterw>Ill:orn baiasting mei be[a/. kan kerng¢sonde organi,asle •s wat nie & kwoom orn hand in cie boe. t neerkom op onresverdige mededinging. Om nicenvoudig 

sem le week nic. Die VMEO 16 bircid om §/anige verande. 
uninpale kraevoorsiening [c belas sonder om te dcreguleer. 

rin@§ en aanpassings temaak as wat nodig is, cn dit is prysens- salook op onregirdige mededinging necrkom. Daar sul m Yns WaaIdlg in™iens noodvendig gekyk moet word na die privatisering vai 
clektrimeisvoorsic,ing as geheel. 

Ten opsigte van die pr•alisermisaksi¢ random'n gediver- AINHANISEL A 

sifiseerdebedry f. Ints,aan die vra/: 'Wartir &[rategicsal m D[E VMEO EN ORGAN'ISATORIESE OPSKERPING 
volg,I.ord?" 

Sameyte]Iing nn die Ultiocrende Ra•d 
Een moontlike scenario kan soos ¥011 verloop Mnr Bores wys in q referaa, op diewaardevolle rol wai Siads- 
(a) Rasionalisering van st€lse]§, tocrusting cn ontwerpe deur raadsla as verteenwoordigers yan plaaslike regering ledurende 

samewerkingopdicic@nicsebesrum- enbedryfulak Om· die na-oorlogs, jarc gespeel het. I1/wel ck dit mcI hom eens 
dat die bedryf ook'n groot aantal kleiner ond¢rnalings is di /varing cor die Jare heen geloon her dar cnkete S,ads- 
inlic, mai li penstik wees om eers die @roter onderne. raadstede me altyd in veil¢ by dic #tiwitche van die VMEO 
mings inso'n aksic i b/rek enwaarskynlik sal dic kleiner inges kaket he[ nie, meen ck la[ die *moordigheid van Sids. 
¤ndernemin@s hulk voorbeeld voig. Dit Ls noodsaaklik vir raadilede op die Uitioerendle Raad ·,an dic VMEO vir ons 
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•untbeerlik ls. As verternwoordlgers van Plaaslik e Owerhedle slag aandag dan uilers dringende sake gee Hulle bevocgdhed¢ 
het hulle tocgang M tweede- cnderd'viakreecring. wat S'adi- en ph,te behoor, In die Groild#el ver* te wees. 

el¢ktrisited'In,cnieurs nic het nie. Balevan hulle bekleepo• Subkomitees van die Uilroprende Rand 
bic: in die sumele•ing wear hulle weer meL ander 1,1vluedryke Ek aanvaar mor Boics sc „clling da[ di, subkimmees van die 
Perhone kon¢ak her en 30 kan hull di belange van die VMEO Uitvocrendc Raad goed funkmonccr. As red,like nuweling in en elektrisitdsvoors,ening in die al@emeen sterk bevorder. 

die VMEO is dit vir my nog 'n biedic onduidelik hoe die Yer. 
Ek 
Fr 

steul] Innr Botes se voorsel dat die V'.110 inspraak by die skillenlko,imeeq saar"gege] 1'. wai presies elkeen se tuakup 
ntra le Regering, Proyinsial 08/hede en Streeksowerhedc drag is cn hoc en wanneer eileen aan die Uitvocrendo Raad vcr- 
el he wanneer di by wetgewing 0/- dle regulering van die stagdoen Eksougraa#wou endatdaar'n prosedur€ besta 

eliktr16]Leitsbedryf kom. Juishicrdicaspck vcrsterk myargu. an,vaarvolgenselkesubkonliteeseheMtaan, sam'/bug. funk 
men, dat SladEraadslede op die VMEO se Uitvocrende had sioneringen taakopdraggereeld (se jaarliks) herevaluccr of he•- 
moel dien. Ek 210 eeter da( ons as ]ngcnieurs wel ln siat is sien wrod. Ls dil belid d„ clke subkom,/c onder voorsitter. 
Om self die kun,hge 

advies 
el professlonele le:ding te gee wat skap van ·I Uitvoerende Raa.1!.Iid funksioncer? 

E Inlette nollig • 1,9, be#nenung deur bogerioe,Ilde uisianites. Dic Elektrisiteitsvoursienin/komitee van die VMEO 13 in 'n 
Z 

Ou wai nou gemaak mer /adsraads!/c wat uit hooftle van sekerc sin seker een van die brian/nkste subkonicees en dit is 

2-a ¢ amp van hulle Stadselektrisitcitsing¢nieurs verkles word tor daarom noodsaak# dat die VMEO-vereenwoordiger op die 
e /0.0.rende Raad' 90 'n millmatiese 'anwy/ng I myrs El¢ktrishcirsraad in hierdic komice dien. Mnr Bores meen die 

111'llie kerrek nic. Ek bepleit 'n stehel waunulger. 9!ads· per•oon mrlet verkled,k me ai Voarmler dien rie rnaar hy gec 
raaditcde op die 1 Jilvoerende Raad verkiet word op grond Hn nic yerder motivering vir sy,tand/unt nic As lid van die Elek- 

menete. Sndaillgi "adsledemoe, werkilk 'n helang'tellingin trisheitsraad,hymyng 'iuicisin dlebe"eposisie omle'ling 
imin,voorsiening l e moi d/ docistelling, van dle en Agimg te gee aan die Elektr'•Lteitsvoors,e"J ®kornitee en juls 
VME.0 ./mondmonde„kry, enak„/ by dic werk:aambede duaron, behoori 119 a' voors,Her un die kiek""itci,5voor· 
vall die VMEO hetrokke wees. sieningskomitee epic tree. 

Die voors/ dat die StadKraad,tede van dieverkie President Skedulering m Uitvoerende Raadivergad/ligs 
I Aungewbe Plegidern ex offioo lede van die uitvocrende Rid Ek is dit volkome eens Ine, mn, Botes dal dic huidige reeling 
mod wes. het bepaalde menele, mar kan diesel kle probleme van sl¢gs 'wc¢ //mend¢ Raadsvergaderings per jaar ni 

•P'Wer a• wal tans in ander gevalle ervaar :url bianiwoord aan dic Bes[uursvcrcisres vir'n dinamiese or- 

ganisasie soos die VMEOnie. Daar moci Om ren minic vitr vcr- 
die probleem van 'n groot [omp U ilvocrende Raad. met .aderin/ pcr jaar wees. Dic b.langriksle jaarlikse U.voerende Repaard.aande hol u.gawes ten op/"c val vergadcrings. Le Raads•cr•dering moct /kert] k die versadering kon voor die oorko.1 kandicaant• raadsledcen dusoultdieaantal 9tads- jaarliksc ken-of wgnies¢ vcrgadering wees waar d•doe]- 

raadslede wai op die Ul¢,corende Raad dlen, b•perk word. [m. w]1Ie en suategic vii die komende b>ecnkoms mers, bespreeken selfs gefor net twee of /ne werk k ingesk/keld¢ Slad§raads- muleer muet word 
tede is vir die orgail•5asie veel meer werd 15 b,le lede wat nle 

religbelings,clindico,gallisasienicofselistee'innigindie Dillook{1]tvergaderilg.aard,everskillende'lad.dever. 
organ•sasie dien. slag behoon IC docn oor dic vooraf@aande jaar sewerksaam- 
Ek hede van hulle onderskeie subkomliccs. 

•erneemgra.ig viin mnI Boleb orhy IT,een dat daar 'nstelsel 
"24#•rk kanwordwaa"olgensStadsraadsled/opgrandun Sekret•rulal 

mer'ge toi die VME' se U,ivocrende Raad verkies kan %ori Vir'n dinamiesenasionale organi;asies©os die VM[LOwat oor 
#enhywel o'n,„001]11'klieid "0'ALen' Bilek,oorsteld" dlehe],14publiek verspre s en wat opiniernas/onalnlakke 
des:Lak na 'le 'Imierende Ituad M werdere oor weging inwys met ander soortg€ly. organigasie5 f.kaket, irl 'n vooT,renlke el 
word. professionele sekretariaa[ wal behoortik en funk,ion/1 gned 

toegerus is. onontbeerlik. Vinnige, doelireffendeeneffekne•e 
Groalte van Uitvoere»(le gand kommonikasie is een van die bcla/grikste bestuursfaktore in 

Dle vooritel van 'n Uit•ocrendc Raad van 12 lede met dle reg n jukiesolie organisasic. 
om bykemende lede vir bepaald, doeleindes te koopteer, 51:yn Dle punk wat mr Bo[es oor die Sekr/aria* aanhaal, 1 se ke, lik e my blmk te wees. •n Raad van daardle'Tooue hehoort redelik 
doe][reffelid geldig en torpaslik, maar ek min da[ die vcreistes w aan die en doeimarig Ie funksioncer sonder d 4,1 11'diwiduele 
lede SekretariaaI g¢gle[ wort met nog meer ommend is. 

werk oortaai sal wes, mils ¢lkeen » deel doen rk 

•teun dus d. voorhtel· Ek I di[ ook crns m. mnr lotes dat daar ·n we•nilike he 
hoel aan beler co vin/ger tommunikasic tussen die Uit- 

Amp.,erm}• ¥'" Pre'ident m VMEO poerende Raad. sy kemiIces, VMEO-iakke en Sekretarisse be- 

111 LI. lans die @ebrulk dat daar elke iweede •aar 'n nuwe Pres,- siaan D.lar besian ook 41 gre/ ]cemic wal kommunikasic tu;- 
de,w verkies word. Mi die buidige hoe admins[ranewe •erE sen ukke oilderling be,ret Ons leer in 'n tydvak waar goeic 
*d'11 val, * Presiden, adit'n praktiese reeting / waarskynclk kommunikasie werklik'n fundamentsteen vir suk,molle werk 
noodsaaklik Ek meen iter dat die President her¥/kiesbaar ing van¢Ike organinsi¢ is en die tegnicse hulpm,/dele on, bdie 
behoort te wees omdat 'n uitsonderlike perioon in daardic pos vinnig [e kan kommunikeer •s [02 ons beskikking 
-le VMEO van nn•ka[bare waardelan wees. Dit isook soms 
nie Ek 

/1•ntlik 
ve.neem grang van m nr Bo[06 of hy meen dat 'n inhme om langtermy' strat...in slegs¢en of i.ce jaar 

44$/Uy Sekretariat, wat in nouer komak met die President funk veneer, nie. Mny Botes smorstelle vir verandennge 
In die moonthk funksies w d Le Sekretarmt hehoort die admintsialiewe meer organiseringsfunhies sal kan beharne en 9 

en decode diradminisiratiewe •*anlserings[a• op dle President =lik te verlig endan las op di¢ Pre/dent en anderamps 
draers sal kan,crlig. •••1 dit vir hom moontlikie wees om meer as cen i¢rmyn 
Enkele wedaites oor hoe die funkgonerin@ pan die hu,dige 

Ek Sek,elariaar co vern"m •wherking met die Uitpoerende Raad en 
'Taagpin m m Botes or by meelida( son voor lei 

pral:ties takke van die VMEO moontlik verheter kan 
uitvoerbaar sal Ke. onder die nuwe bed¢ling wat hy ward, i, die 

in grdazte hei. volgende Mountlik 's ":LT ander voor .alle Presidente 
wai ook op hierdle .aa' sal wi! reageeT V Mielle 'ir (,or•eglog deur Uitwerende Raad I r iaarlhely- 

4 M dori#ffender w¢rks•yseN 
Die 1,•ghe•, eur 1. Sake word by wy„ van verslae of memoranda m/'n be 
/k b dit ecns mci Inr Bote' da¢ die huidige skedulering van hoortik gcformuleerde aanbeveling aan die Uin,aerende Raad 
die Uummnde laad.„ vergadel lng, nieebring d/sake deur voor* (goos in die 'val is mei sake •al aan 'n Plaa5]ike 

=Feer•orJ wai naw*tebydlelitvocrende Restuur voergel@ wo,•1) 
uishoort. M>ns inhiens betioor, die Diheturnet / 2. Mosies M viroorweging Imrge]6 word, word skrifte],k 

drie Of v•er amp4draert te bestaan„ai op 'n dag tot dag grond- vo/// me, die nodige motivering, 
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3 All Eake co mosies wat by 'c v/gactering dien. gord inge. Energy Supplied 
bind in die agendawn[ saam met die kennism ing van die Western Cape 1970-1984 
betrokke vergadcring aan dic Uitvoerende Road,lede gestuur 
word. DiL sal aan elke Raadslid dic gel//heid gee om elke 
saak of mosie vooraf le /1/Udeer en inlien hy verderc in· GWh 
lig,ing verlang. dil / ver kry of om wrae of ondu/elikhed¢ 10- 

vooraf / te kladr Indien 'n Raallid *erk teen 'n mak mi gekan[ sou •ccs. gee di[ hom ook dic /1/cntheid om sy saak 
voor ce bere, ofom 'n g/kilae amendement vaor e berei. 
Dic voorgestelle werkswy,c behoortin die prakiyk baie on- 
nodige be•prekingS in dle vergadcring uit te skake! wai iyd. 
be&parcnd is en g bydrate' 'nicer effektiewe vergatering. .. 

4. Raad//101[C behoort genommoric word om malikever- Iii-l wysing Ic bperkhte[]ig Geslet by di€ Uityoerende Raads 
vergad¢ring wat op 25 Septernbcr 1989 gchou is, • claar 17 
lemsoorweegenle,•opsigtevai,dielaa&teiternisdaardrie 

bestuite genccm. Die Irwy,in@ na dic Iweede be&tui, onder 
i(¢m 17 kan sech volg ginommer word: 

VMEO/LR/89-09·//17 b ./•MMVI Oi Il 1' 11, li li Indien dic boluit b/00•bccld dcurdic Hobeldtak genecm 
is. kan dil 6/os volg genommer ,·ord 1 1 

0 -411_--424 4Ul••r•LT.99.».+.,rkh·L 
VMEO/IIT/89-09-25/ 17. B 70 7172 73 74 75 78 77 78 79 80 8182 88 84 

5 De no/es van die U herinde Raad moidievolledle 
versla¢ of memoranda of motiverings ten opsi:te van sake £ = CUC *tiol Eakom-u•4 Jn C Town 
en rosies waarop besluit is, bevat soos enter 3 hicrbo 

= E•N•m-Rea! •j W .# bepleit Kommunikasic m lakke sal daardcur verbeter 

word, wan[ dcur die volledige notulc aan elke Takpoorsi[- 
ter/Sckrecaris te bluur is hulle inge],g 007 die hcle aanloop Enkom d, ta not a-•able an8,1984 
wai toi ·n bepaalde besluil gelei het. 

6. Oor//Ing kan Nesk¢nk word aan die opstel van ·/ r¢/le· 
menl van orde •i• vergaderings 

Fuiksionering van d: Presklent en Aangew.h· President Key activities of 
Ek s[:un die ge/gles wai mir Botes onder hierdic ilem ul 
spreek volmondi@ en kan nic in h rdie s,adium claar ze[s b> yo¢g electricity undertakings 
Ile 

Iteke•arisering en d»(Rbasis ¥[r die VMEO W&8i Gener*tion Now: Distribution 
/8/ns is cM belangrik da, inliming oor onderneming, wal 
ledc dcurice bMroubitur en korrek moet wee. Gerieralion capacit• Oplimi•ing .:.,1/ invoalmen' 

plannin'. andloss-*eti. 
Ons lif in die inligling,eeu en de •ys¢ waarop ins data en Gonsu-r/ *. 

inti/ing haniccr, behoort daarby aan t¢ pas. Ek beplen ' n *allon o• full 
•upply coniracts Load Gonlrol - peak lopping by rekenaarge,Hunde inliglingstelsel vir dic VMEO met 'n uit· pumped .... .ralion or 0¢broidedatabasis waarin vollebciond/hede van Iede en hulli Mailitena,ce 01 1•nd discDnneollon or botler 

ondernemings op/eneem is. Dio databasis moo ook voll/Ic ;etatile maebir.al. cons=ie: miN. 

inliling lor refer.te. publik'ics el navorsing oor t.nic' 
Distri•ution to Tarill manipulallon - usin. probleme ¢11 oploss" b "i R at v©or die VMEO Bediin her consumers d.#I.T.es a. 

Vermings na ander databasisse in dic land se b>voorbe/door benefi!(in. from dive.ity 
clektrisitemri¢wc of bituurswese o f wat ook a. is onontbeer. 
lik 

MR C T <AUNT: AF}IL]ATE 

Mr Pre•lent, lentlemen, thank you A,r the opporturi i> locrn ...........=/ 
Iribul .Mr lie·· paper on the furnre of /"ri¢hy under· 
takingsandthe AMEU.tiLS forecastswillassis,manyd•lega[¢% • 
in ih¢ berier planning of their organisations. 

But. b/or¢looking imo the future, ki us glan,e backata irend 
illus/sled in [his graph. Figure A h is compilcd from tb¢An- 
nual Reporn of the Cape Town C]Iyeouncil and Eskom. and 
shows rheclectricity supplied in the Western Cape forth¢ per- 
iod 1970 to I 984 

The growth in energy c:oniumpion inside Cape Town and in 
Ih¢ r/t of the Wescern Cape have followed similar pan¢rns 
But, at the beginning / the period the Cit> Council gener/ed 
mosiof its own Nluiremenns, by 1984 mostof theener@yn¢cded 
in Cape Town was being purchas/ from Eskom 
Ther¢ are @everal reasons fow th¢ chan/. The high cosi of oil 
for Table Bay po#er stacion, restrictions imposed on the /- 
pansion of municipal 8,nerating capacity, the lower ope•aIing 
cos, of ihe counlry's newer power Mions - all contributed 
1/ reducing the shae W energy @ever/ed by the C/und for 
use In i. own area Mi .ew. '-ni 
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The same condltion• have affecled nihel municipalities in 51Illilar van £ die inmoners le veN}cir. As ens cgter na dic huidige si 
ways Some which u.ed to Mupply „11 11•eir own energy nolonger tua&ie in meer bosonderhede kyk begin die roo! ligle nikker. 

generate.my, Daar Is naarnlik tans Ingcvccr 500 Munhipal¢ Elokiris]Icits· 

Thetrc nci illustrat. over this short period of ] 5 years in Cape ondcrnemings en andere wat [he energic-mark bcdien Dan is 

Towi• Is only part of a more ge,•e•al cliange in supply under- daarook nog Eskom se,waalf S(reke. Ili¢* '·ondernemings '1 
1:tkings throughout South Africa Ever 5ince the AMEU bedicm ongevecr 2.5 miljoen moerpunte, wi 27% van die 

was 

formed Ihere has beel, a stead> decrea'e IIi the propm",1 af cnergiemark uitmaak Muni&,palitcite voornecongeveer 2 m [· 
8 gcner«lingmunictpa•Ines and In [hesh.,re (haf thergeneration men bme en 40•0 'an die filekrricse cncr#ic Na raming 

n(ributed. .hether [lu• 'good or bad isa value judgen,011 uongey¢¢, 100 mOrn¢nse in dic Elektrisitelts,oorsicningsbcdryf 
St Of werkEuarn. us are not in a po•ition 1/ Ii.ke ./ the trend h# 52-9-0 .gedthcchar a/[crof le unde,takings Has Weirrclonse Daarb> me¢, e:!cr in geda'te gehou word dat daar ook 22 mil. 

en approprial? joen merge is wat nog nicioc@ang M 01¢ktriSH©h in hutle huise 
The *of the ly,™:al *[ric:[y undeItak•Tig lia, changed froni he[ nic. Di[ verteenwoordig n verdcre 25 mitioen 

being a generating underiaking I being a dislributor The voorsic,1111*.,•uilte. 
chang, In the undertaklilgA' key uu,ville. are illustrated Ln Die viae M null 
Figure D. 

•Moct daar no# 500 Munisipale Elek,risi[ell &{ nderncm Ings ge· 
With IncreaKing einp},a9ii on distr•bu(•0,10,•e would expect that stig wor' 
Councds wouldseek greater effic,ency in this function, by in· .Moe[ daar tiog 1.000 mense in diell• geneem wor'. 

terria] or el,terna] speciallsation and .ilable organ]Eution s.. •Waar eaan die kundigheid en oploiding vandaan ko/? 
tures· In'tead. There appears to be airend 'o forming many small •Waar gaan die beraamde 68 000 miljoen war nodig is van- 

Xeak].gs, no, all municipal, 'n whi•hilleadmin]§Irat'c bur· daan ko,n·, 
M high m proportion lo thi engileering activly and the 

benefits van Of Laastens mon 
speciali,•non kennis /neem word die volgende krage wat are ofien not soughl 

reeds op dic Ekktrisiteit'voorsieningsb¢dryf inwerk. 
Mr lotes. are these the trends 1,1 111€ 4, Liure of undertakings 
- ard are the> desirable? Yau have proposed 5orn. chanses •Die dw:Ing tor optimale benutting van skaari hulpbronne 

Hem/mation or,he AMEU: but, al present, AMFU doeb *Dic dwng co, pri•adsering / owerheid / 
no, fornullute polle,y ter /'Incmbers. In whalottier •Die devolusie van Bu»can ma: na derde .·lak owerhede 
Councils and AMEU members ,apond to their changing *Slceds role, [oenemende kjame vereims 
to meet rie need' 01 their cons,lucnis and con.Imers unlor Die imperanef om dk prys van clektrisiteit te krlaag om dll 
the country as a vfholc7 vir meer monse bekestibaar te maak 

*Die tocnemende behoefte aan el¢ktr//eit 

Mlk J G MALAN: KIMPTON PARE Die vr:ing ints,aan d,15: Hoe gaan ons die wekoms hanteer? 
Mnr die Premdent, ek he, altyd ge':.em Piet Bates is 'n slim man, 
maar nou weet ek dat Twee hy ook >n b•awe antwoordc man i&. op dib vraag • per,ineal aan die hand van die 

referaat wat onder bespreking is. 
Ek wi; m> dank u/spreek leenoor mn, Bores dat !,y ons frus- 
trasies me[ die rekenkundige decl van 01,5 hesleheld oil •o '11 Ecem. hel die hele induilric'nilsienodlg waarheen ge,tre- 
ordent]Ikemcinlerve•woord he, Mnr Bote5 •preek deken wc word. ieis va,1 soos 

die Probkcm aan wanneer hy s€: ·•Betekenisvolle produk,iwite]I· "Elektrliheit vir allemense en alle pfosesseleen pryse wal 
.fers kan verkry word waardie verantwoorde[,kheid wren be hulk kan hekol.[1@". heei oor die in. en uitselle in M deparlement ges¢tel " i. 

Twcedens. behoort die industric 'n fil,/dimientele r:siona[15'· 
Dle elektriebe irizen•eur 9,ord [o, verant•:.oord•I,g geruep vir die renda herstrul:turcilrigie ondergaan waidie volgende vereistes 
bset,lurvan die toialeclel:triBiteitsonderneming terwyl hy Blegs sal bevredig. 

%,••.,2•59.25.„ :•:#79 ::tr:% '.)",",I,:rze' .Ditmoldjemarkpdrewenheid en klam/gill finaa] m 
dornerning M ••0•n]'1: e¢n yan die groots' bcsighede I die bed in die besigh¢ids/rakiyk van dieind„•trie 
dorp of stad en dit is sekertik die enigste waar die bc,tuurder 'Elet,lrls,Icit moct op beswheldsgronds!.ix voon,ell %ord 
nie brker he[ oor b¢ide inkornsre en uitgatic nie Besigheids- Die voorsiening van elektrisiteit aan eindverhruikers mw nie 
beginse],skitter in holleafwesigheid, tot nadeel•anons elektnese gemeen departemente of "onderneming¢· wees mc. maar 

skap„e volwaardige beBI:hede, onder leiding v•n he'igheidles[uur 
ders. 

Indien QUO VADIS beantwoor,1 kan word mel 'n doelgerigi *Daarmoct'noptinaleaantalsodan,ge bes'hedebcuaan, m 
strewe na die imp]¢mentering en icepassing van mccr bcsigheld'- clkeen sy decl•an dlee•ergiema•k opekonotnieslewenwa( 
b¢ginsel' in ons bedryf. dan hot ons mc• hierclic pogmg 'r groo[ bare wisc bedien. Moontlik nie nneer as 30 70 5032nlge besig 
4 'orentoe genecm.lot voorded van ons gem=/ppe hede nIC. (Groot kragstasies uitgesl[,il ) 

Hierdic nuwe "Bemarkings en Distribusic" sektor van die be 
dryf kan gronI gedeelle·: van die huidlge F.Rk,3,0 blreke iri·.but 

MNU J R VAN DEVENTER: ESKOhi in ook dic bestaande Munis,pale ElektrisiteitionderneminES 
Eers, ens my hurilike dank min u. mn' die Pres,dent vir diego- 
leentheidom 'n b,drac Le milak [0[ die debat cor blerdie uiters 
belat,grike onderworp. E]ntlik behoo/ die hek koovensic aan AFSLUITING 
hierd,conderwerp gewy le gew/shi, 01 mliatens 'n 'elle dag. Teen bogaande aglerl:roild kan de vraae van Quo Vadis? nou 
Dan ook my dlink alm limr Hotes wa, so 'n belan#rike ond/. be:imwilor<1 uord. 

werp itun die o•de gestel hel •Dicbestalindelegniese forurnssoosdieS.A Initituutv•Elek- 
Ek b. un mer,Ing dal b Inens cers cor dle tockoms van h "e Ingen/urs / Ioldoende oma' forum le dien priegnie 
VMED kali hes,n nadai nar die toekerns van die Munisipal. •e gesprekke 
Elekinsitei(sundernerni]11:6 bes],1 15 En daaroor kan eers gesels •Wat nodig 's, 16 'r, be•igheL[Morum, 'n soor( "tes'heidh. 
word nadat M die ¢oekeml •,an dic helc El¢klristcitsy¤or. asgoblaile" waar E[eklr./.-sakemannegam kan be,innor 
sieningsnywerheid besin is Sak ek wessies m lieina r k ", fi nan INe be•l u l,r, wel,t w In K 

p....le'liwik/ling, bed'.Ing. eis. Almatiiat vandaghierb,mek,w i' 0,ider,imirigs, woor 
bieneri, konsi,Nalle in ..Im hetdarem,elukki# I./mebin Di[ i belangrik dai die gesprek wat vandag hier plaas@evind 
dende mawe, naa'Jik em die ReptibM -n Suid -Afrika g hel younged: woid Ictdar M 'llweslrukinir ya 'e bcdryfs/fm- 

volcloende elektriese energie te vnorne• Din die [e•eti•gehall plementeer I. 
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MR R A LEIGH: JOHANNESBURG voorsien word, Vir lang tydperkc her hierdic stad die kundig 
For Ihe past U years I have concerned myself with rhe stalus hcid van twee (en hoomens drie by Ge} elektries¢ ingenieurs 
of Engincers. i[ ha5 been my privilege / have been a,Bociated tot sy beskikking /had. 
with EASA, PE Jolnt COUOCil. SACrE and hs PACand to fill 

Mceste van 
anofficein Ihe die a,]der nic-blank¢ plaaslike ow¢rhede met tot SA[EE. i can unders[and and sympathise d 30 000 *conhuisc, het nie die [uuhhoid van I elektriese in· Municipal Electrical Engweers (After all that is whai [ arl. gen,cur nic 1 wa. 10 assure cngineer. pment teday rha[ th¢ frustration 
the> feel i, mconfined 10 Municipal Hecirical En/neers alone. Die res van die perboneelirukruur m die me¢ e van h•rdie 
thal w must do all in our power to address the issue I a'ree. woon/bied, is zo gehawend dat dit slegs me( baie moeile en 

oplcidlng as 'n basis gebruik kan word vir However die opbouing van hving seen §0 many mis,aku made [ am very clear 
in die m) mind thal crnain propos,[ions won·t bear the re,ulls clekiriese de/rtcmente. 
desired. Ally propos/!s which recommend furlher splinter Om die lewensiandaard van die nic-blanke mense van hierdie 
vours will be counirprodu/le Rather the rovcrsc. and or· land le verhoog en om die problem¢ aan:aande die invorder 
garisations suih„ the [nnitur of Certificated EnBincers ;hould ing van unstaand¢ skuld op e los. 15 di, dus dringend nood 
consider Joining up wi,h the larger [nitilm or Societies. saaklik dal 'n Yer/i@ingsoos die VMEO IM//lk, baiedrin 

gende aandag aan The prcin, umbrella body Suid-A frikaan. Ver.liging .ir [n- die ver kaffly van eliktrisitcil aan hierdie 
Senieur,wes¢ (SAV11 has been w=gebied' sce. a great siep torward and the for. 
madonof Society of Professional Engineers (SPE) is no• fact. Soes walt bekend is. LS die meest€ van dic groter Gwart woonge. 
EASA has disbanded and [Ile Society's of th¢ Technologisis. biedein die land of g/lel:trifise¢r. of A in dieproses om geelek 
T«hnician, and Buricated Engineers is awailed. Irifiscir te word. 

I urgerninicipal Ele¢lrical Engineers toeonsider the formation DI Iscgler'n onts/tenteskadle w/dieekonomne vandie lan/ 
*int//1 /Dups with.nOne 07 more onhest so¢,elks or in- aangedoer word wanneer miljoene rande se toeru•ting ge. 
stitures who will look after our general and [echnical in/res,s. 8[aller word in hierdie wingebiedc, en die kundi@heid en man- 

nel:ra• om die ins//dhouding ¢n die onderhoudswork op hier- / the word "Ins,inge" is so desirable then Inslitute of 
die lorrusting / v€rrig, bestaan nle. Municipal Electricil Undertaking not Engincersshould be used. 

AMEU or IMEU should den devoteitilf to affairs o f ..'Un- Ek doen dus ·n bereep op die VMEO. om in die bclang van 
dertak// as &uch. hlentic land. dring¢nde aandag aan blerdle probleme le gee. 
Thc Mus of its Eng,neer members should bc pursued insid¢ Mr Presidinh then 1 appeal . m> colleagues, to my municipal 
theexisting and proposedsocienes. Ic,r•ainlyagrce wilh Mr colleagues. why must ihe elecirical engincer lake s hat in hi 
Scherman's icicas on status. hand when the AMEE decides thai Ihe) will send an <!ccrrical 

egmecr overseas to acquire i hai specific knowledge ne¢dd in Any form ation of an Insmuteof Municipal Ek/rical Eng incm South Africa. of / 500 members wl not achk¥/ st/[us For hs/T but be 

re@arded by our ocher colleagm as a arnall r¢striced and pos Mencer die President, asseblief. necm kenniE hiervan. U /5 
sibly infenor Organisa,ion. Raadsledc sien dat u op u begro, ing voorsiening niaak as van 

ona clcktriese ingenicur, oorsee moct gaan / dat 1 hierdic ean speak for SA]/2 as I did yesterday and ] invit¢ a Sub· Vereniging nie moe' begroot daarvoor nicen dat uns bc'root Group or inlerest group for Municipal E]ecirical Engineers daarvoor. Die wal -Mhin the SAKEE kennis hulle whll could terugbring •anaf oorscc word materally advance our wehnk- Hedccl deur calintercm clk¢ persoon in hierdic land. / word wedecl dcur and profe///1 welfare. 
elke belaslingbetaler om Iaricwe af te bring en kennis LE krag 

Hone examini the presen,rowing scarcily of cngineers en- Mnr die Presiclen[, bdie danke 
iering municipal service one further realiBes a narrow approach CLR F VANDER VELDE: CAPE. TOWN will make w service less macrive to young men. 

Mr President ] would like lo challeng¢ ihis pre/,cupation aboul 
1 agree one o f themal problems facing recruitmcm is le Town status, 1 find Ihis in every walk o f Uc [hai people slart worry. 
Clerk'§ Reminer"on Board. ine abow ih¢ir status, chey should actually look to themselves 

and wonder whars wrong w# ihemsclves if they need 10. I -The scrting of engincer'& ulanes In Munictpal Smice a,58% iake whal Coen S¢hermanmid ineffect lhatitatusill fummwi of [hose paid in ¢0,5,1[ancy must give ine,nable results. Refer 1 ElectneiI) Un- 10 8 recen, publication by Prof A. Walker on be earned. see the As/Ciation of Munkipal Ele¢,rical En- 
dertaking; a a body o [muruat benefil lat hag gec togettr MineeT, salarie• .n the ]0 to 40 age gorup and m • ho 1% pal and does get logether and exchange id¢as thc and technologies. it lowist salary package. Johannesbure Is pres¢n[ly 48% shirl has a colk¢nve bagaining power with bodics such as of Eskom, En:incers, a position which worsens monihly. I believe only 
SABS etc. H maintains standards for /e produetiv¢ supply of an influenlia! and widely 6/ Filed organisation can effe¢[ive. electricity, for [he safe supply or electric„y and it sccs iD The ly represent us and w¢ must therefore play a majorrole wilhin Iraining & those staff and,cchnologis[• and i( continues to probe poli- socie[ies 
cle• a, u is toing now. 1 donn bebew·we need ///9. 1 bche,c 

MIR our siaL/5 /5 in JOHANNES VENTER: our own efficiency. our own excellence and I 
TEMB]SA 

would like to say. Mr Prcsiden[,in the [en ycar, Ihal k been Mnr dic President. ek / u riendelik bedank vir die geleent- assecialed with the AMEE. 1 have found thai excellen¢¢.1 ha',e heid waI aan my gebied word om 'n bydrae lot birdie konven- found in Cons/neN. I have found in Execu*Cou/]Imeer sic te maak. Die bydrae pas aa# by die referaa, wat gelewer is ings that in fact lhese things lat ! have outtined, do happen. 
in (liekommeni„ wat m j Loubscr van Benoni oordic refe- Thai doe•in tmeallosallemuttn 1 examine olir/vcs and 
raa[ gelew•r bet het mor Loubxr dic moontlikheid genoem van see wh«hcr iher¢ are new dirc¢tions and policies we can take 
die claars[¢Iling van b/oortccld 'n Oos.Rand lekirisiteitivoor. but for kmen·s sake, Ices go rid of rhis debate about Atatus. 
sicningsraad. Hierd• denkri/ing wil ek bme gterk s(eun ¢n ek Staius such as [rade unions a for the weak and not for the 
sal graag'n moliv¢ring da. or gee. siong. Mr President in [hc abme regard. I have found ihar 

ih¢ AM EL in gitting to/her widlenglaccrs Die with,upplier,of swan ten andcrsklurigO woon/b·deln hlerd,e land, het cquipment and technologies and with I consumcrs as 
te docn mei probleme war in die meege blanke plaaslike reprcs//d owerhed, by Councii members arc all mutually ben¢ fued and Scen problemeis nle. DI /00[steen basleseprobleme 
8 m personee] en die gepaard/ande kundigheid corrce[ assu¢h nd *is really my only reply,0 Pi¢[ Botes 

point abou[ "&houll we ger rid of Councillors fremth/Exccu. 
Graag wit ek Sowew as ·n ve/rbcold gebruik - en my apologie 1]ve c/uncil" ]·m M holding a candie for Councillors but I 
%,an E,kom wat kn hierdic stadium •n crni,g, pogme ingcnd bet/e the %arious parts ofille AMEU we m fact ts stringth. 
om dic problem van hierdic siad op re los, I would lik¢ [0 chal]/ [he subject *d,lightly emphasise Trevor 
Sowe,0 het na,enocg NO 000 woonhuise /2 met elektrni,eit Gaines point and queslion whiher iCs [ruly economical for 
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US to have 5 - 10 and maybe more future supply authorities in op ·n Komiree soos hicrdie waar die Raadslid [og u/eindelik 

the greater Cape Town· 1, th•A the direction in which we should 9 bydrae [luttlg kan aanwend. 
be guing? I don think .0. 1 believe it is negative „onomies 
OF Ek dink ons geaffiliecrdesh noodsa/lik om a 'ngroot sukies Scale and I .!.ould hke to see lat point debated by a body te mn k van hierdie VMEO se funksic@ ¢n ook hulte bydracs 

bet„14,11 94'••t a:Yabio•ld ITZ,isN,ma[2 mun1scl•••112 Ior die elekirios€ ver:preidings. netwerke cn did lipe dinge. Ck 
ties ir hou van Pict se stelling d/ die elektrolegniese they ingenneur weer are really going M hatch 0,19 golden egg hy havins '11 *slenter gewerk " hei. Dit 1; parlykeer so omlat hulic met smallerarid more and mo• localciccirieil, Nuppl> auillorilieG 
Ihank duistred inge,I.erk wai niemand kan verstaan nieen dii so dat 

90,1. 
die Raads!cde /woonlik bekomme,d is da[ die ingcnicurs 'n 

MNH HEAR¥ BARNARD: OFIFIELIKER[F slenter werk ordat hullenie veel versraan daarvan nie, DI gaan 
Meneer 11¢ president, hier,lie Raaddede het 60 lank gepraal en gewoon/ daaroor dat wat 'n mens i/: van vers,aan kan j> 

•1•es••• waidaartesd wasnouhetek nit:somi/nie, Ek oors,scls, het»dirby n Raadsvergadering/waarvanalis 
aan baic bly wecs daaroor want die,yd 15 amper um pie[ noem hier dat indien die munisipate sektor homself nie 

lu dle cerste plek laa, my „ex eers loe, ek het u reel gelukge regruk nic, sal die #aarste aan ¢1¢ktrot€gniese ing/nieurs al 

Wensl omons nuwe Lngenieurnn Bralpn, mnrEddie Chap groter word. Ek her dir reeds gedek deur te / dal ons miskien 
man, Beluk le•en• met syaa,16(ellinK· Hy kongelukkigin(lie te ,·cel ingenicurB gebruik waarons Inct mcns'kan weikom mM 
nobenydenswaardige pmu waar sy Stadsklerk nou dic vorige minder kwalifikasies as 'ningemeur. om die ingenieur behulp- 
Elektrotegnle&elnge,1.uT,iabelteenvangRaaddedewa&00' saarntewees, soc'•atdkeproft,siontle1ngenieu•ditmelk 
nvortieF.lektrolegnieselagen,eur, sollyhe'•elekker"job" gevalvandiebeg•nafben-het. Mnrdie Presldent, ekwil¥,I 

Ille. u /, baie dankie vir die /leentheid ec ek wi weer vir piet d 

Dan / baic gcluk en ck dink jy he[ baic mensc aan die dink gait en ek '/ir u via M my toe te hlut oin vir Plet Botes, SOOS 

ons hom ek hoop dir gaan nie nci by dink bly nie. maar da, 
i,]rnal ken, hutle gaan en soosek him allyd genoem het, die ' bul! 

Ir· the "bruik maak van dier¢feraa, warb gelewerhet. V.ordat ek 
China bhop". bair *luk te wins mel ./r eens. fuerile 

keel . •n · afuluit, Menccr die Pr¢sidenI. die *dagt¢ wat Raadslid Kone '011 fant m die chin,1 shop" · Pie[, hie,die referaat •, at uilge,preck het dar / ges kry ons ¥00//ning moer maak dat f het was bilie ingenieurs lanial nodig. Piet het "" alty d sy sd opge]/1 word hewy plaastik of 00/sce / ge. waar ook al. Dan moct 
hy hel nog ally,1 van die ge]/entheid *brulk gemaak om 

din/ Laa[kop aa" te pak m ek hoop dit gaan die mense laat 0/1 verieker wees datondervinding walingenicurs opdoennie 
in isobic gebruik word me. maar dal di[ 

veet uitbrei beskikbaar gestel i.ord 

M:°U:4°6::245.1 ¢ 1¢ 
aan at die munisipalitei,c in di€ land. Dit *bcur dikwels dat "'.„92%,",w""* 1 sdebeltuu,5 cenof t.ee ingenieurs up 'noories• @erile, be'oek gaanin hulled/n ople,dingsbehoeftesop be'lurs.]ak. Ek /0.1 daar be 

hoort gemeldig baie en Max Clarke 
&rens kenns op soos riel nou gedoen 'rl kursus in die oplcidin@grig(inl: van die ingenieurs het Dievolgende comblik kom hulle (crug en Inge*C]te tree hule of vit 

Worri * oorsicnlngmaak vii be5tlm, as{)01 finan- 
die openbare tewe of hu]!egebruik dit net vir hulle 51CS, Want dit eieplaaslike varrn ·n baie groot deel val die Lngenicur 

daaD:kse . cloclei nd¢5 in holagie Ek d hkrdi¢ mense moet die 
[aak. int„Hing Om die waarheid e e ¢k 'kat dat 'le Ineeste 

bals •1¢ktrolegniese,•lgenleursongeveer•)04,0 op ·n bale wyc versprel en miskic, behoori bar 'n ipecale van hulle tyd gebruik 
Om bes by/nkoms van die VMEO-vergadering i wees waar hierdie wurswerk in finansiale werk Ie dorn en sle/ It)% arl 

hu]I mense dun hulte tennis wai h ulle opgedoen hel kan oordra. Ek ly{1 word tegnies /bruik. Ongelukkig en Pleter her " 
lat£r wit vra dat mcnsc soof Piet ook ·Aat nou dre/g om volgende ge,leem da• dk Slads,aders ba•e Meli,kkie ial Jaar wees u 11 k [rce. d]I nic as daar do¢n nk . maar dat 1] y misk,en 'n bestuurder aan die Hool op een of a nder van 'n Departe w•e 

ment dic:eweldige kennis waI siaan. le hy gidurende die jare wat ver by 1, noodwend'die ingenieur nie, en lie dat die 
aan ingenieur opgedoen he, dic Veren·Iging of aan sy Raad oordrn nou die mindere moet wees van daardic Depa•tement 

1]]e, maardat dieb•stuurder §1cgs dic bcbtuurv·erk doen en dat 
4 Ingen,gur dic ingenieu„werk d„n. In 'n groot mate gaan MAR P J }101·U: ROODEPOORT 
di Ookdleoplosong wees vir dielekort Aan ingemeurb. U weet Mener: d,e Pres:dent u llc[ //ck mo¢[gou maak sn el guan 
dle i./neur word ong¢lukkig baic verkeerd gebrulk 01„ het bale ymnig •,ces Mnr Loubser bale dankie vir Jou woorde Ek 
onkdiesi,uasie datii''n kleinplek<iaar tot vyf ingenicurs is Wil net noe/dal.lierolip/"Up ,am personeels/ebaie blit. 
Om'. Depur,ement v].t te laa' loOp· sigcr gcdoen kan 8 ord deu T dle Elebisiteits departement waar 
/ y Se' "r die Jar¢ al die kennis bet en Jy baie 4,1 vinniger kan af 

wy' },Ier na '8 ander Departement / ins hu'dige E-]ek· handel as n ander departemenl vir 'rlece Me jy moetsmeek om dinge departement maar die pu I wat ek wil maak is. her ons goedgekcur te kry. Ik nle kandit hai¢ vinniger doen Binne le veel 'n paar 
··chle fs·' en te min •·indians" nie 1, dil nie oorlaai 

by dae waar dle ck by oye maande moe, wag voordat daar Van Pre 'up nic? As ly kik na die /#"sek'or, waar Ins 
sa tar ia a f gehoor is of •n maklik sekere 'n persoon Be aansoek m hoeT bia vergelyking Inee maak, / u rtle, dies,luml dle M of waar meer take aa n hon' loegeken I 00¢dgekei,r kan 

"*n'Cur. en ek verwys m/len na konsultant ing¢nlei],s, gewel- 0/ *rd al dannie. Ek / men mens moer die 
sornmegeld per Elekln/eit.departe· kop hanteer en verecty k,ng nle, sat ]n n mennprivatiscernic. In Ekdmokdaar moel nverander,n,van dle 

355. Umslpalitel[ gebeur [s dit dalk 50 dat h werk waL daardle hele be.uuritelse] van ge,li eur doen clektri,ite]/ondcrnernings in plaasvind die m In„,pal,[eil ba,2 minder 15 as Clle wal 

110 Indic prlia:t:kierdorn"Daarom wilek,raa:¥rgons Dir kan dalk wea dit n klomp oud Presidei'te die hele Uit 

oet rlic •0 1.lak[,k nle[ dle pri',aa•scktor vergnlyk nie veral wan. vorrende,aad oorhcars. Ek weet van instan„es waar dit wei 

••r1•,1 kom b> salarisse. Kan, on, verge!/k onsself me, wai ill die vcr!¢d¢ plaasgevind hel. [k !,8 nie on.„Tioe, dit nou scop 
d [en en wer k dan yojer,toe 0,5 j or:ge spreker het act- I nic maar ck vra net die waag, en ek Ins di[ daurby C•n 

nou ges@ ons moe· w ander mense Eebruik om ons worentoe het 'n Paar wae @evra en ek blem saam met hom, / dink dle 
te vat nie. korn .. ..n op on• cie .oete Inissle van die VMEO behoort du Idellk ornskryr te wwd, dig 
Wal is baie noodsaaklik, 

dies,•tusaanbelier, dcuiraan het lie mense reeds goed Be- 

•a• Ek hou van Ree, om die waurbeid te /. ek hou van MI Gal,1/. Ihe role 01 Ihe typical municipal electricity •upply 
a se ulces hy het baie goeie idees maar ek hou nic van authonly ma> >e, aange 'galn. As yol k.ow 'sker ma> bc 

t,11 722:7 21,•yng *771'•t ..• s . pri •atised a id 0-05 1('• privatised 1 1-ink its ju51 right 1 hat otlier 
large undertakings should also be prlatised will, the chance 

2/ kingr/walekgraagbygewoonhetpkitemnicthomsam rebuikipoweriIationsagaln buTlshareyourview•Illatihere 
n 

mens m,skien die 2 Raaddede mact gebruik wa[ vir jou 8 100 much fragrncniation 01 small¢r undertaking' bui tfus I 
¢er van nul kan wees maar wos 'n Raadslid ook /58 het fect i: adiffer¢n' task whichshould be diwu'/d al a late' stage .4 ./1.[andeT Raads[ed.•atinalle...., ....1 (lie . [oveakorum ascach areamaydiffer fromlhe other 

eleldbepale•A ]n lou Raad is. Nou as j, kyk n. die sarne•lel 
Al Mnr Malan, baie dankic dat ek .:an jou u saams,em mel ut Raad. daar ged laa, 13 mense ian - le,ide norip•ang hel 

Muldelik kom hu![e by •n situas" waar hulle ook 'n 
bydrae kan [ewer in 'n Raad en ek dink die"[ide ka•, Iwbe"T Mr Leish, consumers off peak tariff [ wonder whether people 
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know about rhe off.pcak tariff. I·m jusl asking [he ques,ion. it is unhcalthythar E,kom should be privatisedas a whole Irs 
One should educatethese people. 10 [he cas, of Roodcpoorn my personal view. 
I·m not talking abow ranffs. but [ bum an overhead line right 

Mr Van der Velde, the pr€ occupation about stalus. When [ through the chy of Rookpoori Just recindy as you all know. 
talk aboul slatus hcre I mcan the status of [he AMEU and Thb ai M avery painful task lo do and by Ganvassingand talking 
you ull know there are certain insrances and ev©n in Govern. to people. I saw every person near [hat overhead line, I dis- 
went circle, that they do not know who rhe .AMEU is and [ha[ cu„/ I with them ancl [ had wonderful results. ] sincerely be- is whal [ meant I lieve [hai re,in Lhat we are brin"gover an important one should ¢anvas and know your consumers much 
message and we can beter. You shou Id bring over an haye imper[an[ message aboui very closc ¢0·operation wirh your con· the electrical industry and yet nobody %'iants lo discuss i, wiih sumers and comult with them when you w m to build an over- us or take us into consideration and tha[ is what I meant as 

headline / Wa„ 10 In[roducesomenew iariff, You shouldcon- 
far as i am concerned, with stalus orthe AMEU, Ihal was me sult ¢hem ona basis where they can trust you and you can irus, 

them iL[ld thai'• major poin• very important and that's the message that 1 
want ¢0 bring forward. /ank you. Mnr Barnard, dankic vir jou bydrac Ek gia nic daar is nog 

and = nic. Ek dink ck s# Mr daarby afilu]1 anders B aan ons Then te lani Jaap van Deventer. yes ] Ihink onc can think aboul 
vat 'me dankie thal. Thc only comincnM I want to make 1$ [hal 1 think [hal Es· 

kom shoutdalso break up and bc parl of,ho,e 1 V arcas. 1 ihink 

THE DEVELOPMENT OF CONTROL PROM MECHANISM TO 

MANAGEMENT 

By 
I F Douglas and M Windle 

MR FLID#]FL: PRESIDENT Design Eneincer (Control & Instrumentation> and later En· 

Mr lain F Dou#18. CEng FIMEchE FB]M MConsE is Group gineering Manager for K&/ po,er s alion pro)eas 
Managing Director and Main Board Director of Kennedy & He hab been .1 directur of KDSC s ice 1984 [n 1988 KI SC . 
Donkin Group. In his executive capacity he has responsibinzy quired amajority Interest inacomputerservices firm. now oper- for the day to day manug€me:11 of Ihe K& D group of compa ating as K/D Information Sysems, of *hich Mr Windle is 
=hc implemenlation of corporate po]Ni,5 worldwide. chairman 
Mr Douglas has thirty years involvement •ith K' Din the 

design engineering and guper,ision of hydruelectric projecti, MR IAB F DOUGLAS -GROUP MANAGING 

and has dire¢/d /udiesintothedcvclopmcni of hydroelectric DIRECTOR 

and therma! powerprojects, in,hc U landovercas Formany Mr Presidem, Ladies and Gendemen, the 19, h Centur, in Bri. 

years hewasresidemin Afnca (Mala#land Bobwana) asa part. tum 84,5 a lime of enormous indusnal development when a reta. 

ncr for KID companiesin those countries. and Mr Michael /vely small and ded/aied group of engineer: were responsible 
R W indle, BSc (En# MIEE is Managing Director of Kennedp for a wide variely of achievements in the design. manufacture 
& Donkin Systerns Con'rel, which since 1981 has p'ovided andconstrucrionof canals and bridges, highwaysand rail*ays, 
compu[or-bascdcontrotsm/es iDa widerange of clien/ wo,Id- in learn navigation, in manufacturing plants and proc¢./. 
widcand to the projectsotother K & D group companies. Fo[· Tow/s the end of the ccnnury. che Government was a/ive 
10#mi industrial e,perience in 1/6 Mr Windle became Chief 

in encouraging sill further :echnological progress and Politi- 

cian!. andl Investors 'ike were seeking the service!. of individu. 
als with [he knowledge and inte/nly (o be abje zo offer sound 
andimpmialadvier Iwil'inthi•limalethal/onsuking/n- 
ginccring emerged in Britain as a prof™ion in / own righz 

The new profession combined technical knowledge wil en- 

trepreneurial skill and the Vicionan e[hi¢s of impartiality and 
fair play.The profussionsel h ghstand@rds foritself and these 
conn /,0 S day - they have more [han stood the lesl of 
nme Britain has led ihe world in Frmiding consulling engineer. 
ing iervices based upon ouls'unding engincering abilry and ihe 
hihe,I sianda/ of /hics 

Cle w¢h individual lo cm// at chat ilme was Professor 
- 

later Sir - Alcxander Kennedy Recognising the potential for 
onc of the newer rechnologics - Elect;city - Alexander Kenne. 
dy resigned his Chair of En@ineering / Unixrsity College, Lon- 
don and. in [889, tounded his own independent consultingen- 
81¢1/,ing prime¢ Thus began ihe firm of Kennedy & Donkin 
which has sinec grown to be an interna, ional mulridisciplinary 
consulling enginecring firm with a staffof well over 820 and 
w Wch. this year. is proud [o be ¢clcbra'ing.' C¢.enary 
Ate,:andcr Kenndy was a man of immense energy. ability and 
viion. Siarting his career ag a Marine Engineer, and without 
the benefit of a Un/ersitv eduea[ion, he none,heless achieved 
emineree in thearademic,I.orld In recognition o f (his. che Chair 

Mr I Dougl. d Enemming / Unmily College bears his name to mi day, 
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Alexander Kennedy, and his wn John, played major role5 in Finally a comprehenEiVe approach .; proposed i. the applica 
the e'lablishment an/ Strlim,ring Af the etect/ny rupply in 11 ormodernme,hodsofcont,01 andman*cment. Thispcr- 
dustry in Un,[ed Klilgdom Il • Intere5/in,• that, at the lime of mits the short term neds for operability and economy to be 
. Cen/lar>, Kennedy & Dunkin . once again involved in .- met without closing off 1/Jiger term development ..lihs..ur 
618'Ing In re-,trulurlng,heele,[ricily supply Indulr> inthe run- ther benef]Is can then he obtained from me inves,men, whel 

UP. privatiualion. It L5, perhaps, ahappy elincidencethal the conditions change. as [he> inevitably· will. 
headquarters 01 Kennedy & Donkln Is located on [ile slte o f the 
hydro 1. INTRODDI/11ON 

pa*er lation %••hiell provided an electricity supply to (he fir•t L '.•perationa[ Cornrol o f K Plantl' Menerally street bnng.0 Tnind in- [igh"' scheme & Godalmlng in Surrey dustrial proce, control. H"ever lh¢re are man> Iypes of 

Aminist a number of evemi locelebrate lls Cenienar>, Kenne- process in which control, In the traditlanal Renie of measm. 
dy & Dookin has prepared a Centenary Leck,Te which, later ment,regulation and optimisation can be applied. Th,% Puper 
tfus ye•r. is ta be pre:.ellied at the [El IT, I Inden. takes examples ninging from the processes o f producIng water 
'19 Consulling and electricny. 10 /hose ofproducing Filgineefs, weare primarily concerned Bith the accepiablecnvironmen· 
delignofcng,11.nxsystems. tal conditions in buildings and ¢/ends <he rheevermereaGingoeed definition / [he foref- 
fect]Ve proce,of moving people and goods in ¢ontral 'transpon s>'ste" In and management 01 such gy•tem•, L': ti•e intere•• 
of each of 'hese examples a ¢Ica• link is establiEhed bet'Acen in- 

effle,enc>, economy and qualf(y has led lo dran•atic deve•op. fern,]ation used for ments•n the purpose of con,rol and (11% needed for Ihe sysiern contra[ ricld 
managemenl ' the en,¢rprise, 

It •' ./ref.ecruir,]y approprial that we should haleadapt ed 'he Invcs/ment ']cle incapital pIan[ 1& alwa' 8/sociated with [he *·The Devetopment of Control from Mechanism expec to 

Matiagemelit" tationefimproyed //cration. Thls may be measured in better for our Cen[enary Lecture. 4Uality 0* Ct or service, grealer reliability or, al Lsin£re. 
hismyp•asureloinuodu«Mich./dic./0.1/ging[,Lle. ingly required today,]1 'conenlic lerms such :1• improved 
torof Kennedy'Donkin, Sys,emsControl loprcsenI ourlee prof,tabilliy Fal s•·cess and survlvalintoda»marketplace, 
ture Which. Mr Pwident, wc have been honoured to have hal ir 15 nece• aryie operniels.istinginves,menis i bes[ effic, and 
injuded !11 the "ogramme for t"14 Convenze"f'ou 1 dis· ........ ...tments.Imeet plalled....Gsohie¢/ves. 
tinguiEhed Assi.oatioi•· 

The key le succe!.sfuloperation of plant is in itssystems o f con 
trol and managemcit. These repre'ent a relat ely low ptopor 
Ilen Of PlanE Caplta| eSI, .NOPS•S Dpleally]%-]5070, and generally 
¢mptoy quite differm /chnologies to thase Involved Ln the plaot Trad,Lional]Y, 9§[crns for•heconlrol and makgeflie••I of plant 

haw Irollq. 
been supplementary lo the maJor invatmen[. 1 heie M 

tern• represent funaons' con,roland a relatively low •,rop•rtion of the overall The cosL management form acontinlion' 

andt'10]rminHuum kim istoe,ablerheplanttooperatc Spe 'rum rather than be.. dis¢re' and separate fun'tH™ 

safely und *TiomicallY This Is not iliwilys al.1•'eved o,er tile Hislorically, much of I he comrol and most of the ma na gel„ en 
full range of operaing conditions duilng,he b felim e ofthe fundions have been performed Inanuall>· However, the de 
plant velopment or technokog> and the pressure for impro,ed quu], 

I and economy of operailon have led lo increa,ing use I f al Inreviewingdculopmer,is. Unksaredrawilbetiecn OP¢'ating tomatxsystems fo, mntroland forthe supporr of manlement Mod [he level of control and managemen[ :choo'ox, ap 
P]led to the babl• investment. Although rhe hisioncal application of canirm .„„1 mallagement 
//4[es Iechnology has ofen b¢¢n piccemeal, us gre wing ",ability now 

of application' frint ,•e fields of Power, /ater, allow'itti contribute , 81'gly :¢ al[ levels to ch' 1/hnica land BIL'kling Services a lanspori :tre repicwed illustrating 'he c,onomic sliccess of current and futur¢ inve•trnents 

•erent progre• made in mped of con[ro] and managemen, Cttnns The implicalions of m·0]rected ted,notogy are shown '. , HE CON-11:01, AND to MANAGEMENr OF PI,ANI resu[(in ui.er performance of ihe whole investment. Ex- 
Perlence . 2.1 The Hierarchy of i ortrol ind ..les/nien• m control and managernen' s./rn' Manageme.$1 
for exls, Lng plant is con„dered. highlightlng the potentlal The lune„%$ 01 con,rol and management of /1.1/ range from 
priblen„ whell po•rly e.Kecuted sys,em' " "dvertently bl 0¢ k de· the immediate con"01 orthe process to the lon* Ierm actn·i. 
./pment opite.. Iles that relate . thc cycle of Inve5tment. Thee iorm a hierer- 

¢hy of four groups of act-tles operating al different ilmes. 

cales according /0 function, as illustrared iii hi" i. 

Al [he s hurte:,t „mescale the process con,rol level incled„ the 
irnmed,ate functions 01 maintaining sally, re'lating key 
param ders in the faceof preeessdl¢[urbances and seqne,1 0 ng 
the ...]on of components of ihe plam • mee[ 411(,It term 
deman/. 

From Ihe immediate up to aboul a day, the ,uper•Lsory level 
oversees operation of 'ho plant unit and coardinates the larm 

1 
¢raspeeti of the s/stcm co mee, [he immediate objective, Th„ 
level al•o rewondy to exceprional conditions and breakdown, 
to mainlain le desired quality of operatln' 
At the scheduling level fomard operaliona[ planning de,/mines 
Ihe neceisary capaclly for the economic and reliable servic'g 
of daily, weekly and annual cy// of demand The plann„i 
of major mainrenance work to minimise unpla,med breakdow„, 
is an impo"an' part of this level Of activity 

At Ih, level of the hiera„hy dcaling with the long term i,sues, 
management activitY analyse51hc c¢onornic,lechmcal andq,la]- 
ity performance of the business, Options for responEe to ch.. 
ing conditions must thcm b¢ assessed be foreappropriate chan# 
in pra/[ice or ne w in'·c!.imenis can be initiated 

2+3 Controlaid Minagemen( Technology 
Mr M Windle The dramale developmeni of [echnology employid I imple- 
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men'(he different levels or control and management i6 111us- The reviews of rh¢ applications am Si Out in such a way as to 
traled ].Figure' rbe earliest developments awa> from d€- enable their common features and COOM'S 10 be identified 
....... on lh' humail e.men, were in ... .... and L. la each case. th¢ basis of ihc business described followed by 
•ervi@lon where the speel and rel:abilit> of II,anuid responie an riminalion of the related developmeni of ¢ontrol and 
were inadequate managcmen' and 'c basic technology. Where useful, particu- 
Progresf,ive® lar [echnology derailed aspects are anal»ed moN dosely to emphasise has developed a 

Io support or super- 
sede the facet human of general significance inpu' al each level, providlng funelions which 
could not be performed rellably or economlially by hand 
However. / each lei!,the cvolwion of systems hasconverged 3. APPLICATION RI:VIEWS 
UPOn (he use of computer technolegy This convergence has far. 3.1 Water 
redching mitequences ..Ince operational data can now be im- The water niediately indu&try isa dec¢ptively complex business, dhid,r,g Inco.Porated into the aral.sis and Bseolution of key 
busine„ Perall' inIo Ihe information two parts of th¢ / enhance decision making, A[ all levels water cycle i.e. supply and 
Of reclamation. Thes¢ parts share a common *ineg objecilve Operation this new bu•iness tool offers the polenlial lor the 
in-,tment /0 be utilised in to provide at mininlum cost a cemin quality of wate• forcon Ihe mos• effective and economic 

sumption or forrclurn tothe envltonment and to meet manne, demand uppropriate to lhe circumstances. i a high le'/ 'rcliab/y 
2.3 Relationship with Plan' Technology 
Technology Water supply,inems include a number of has advanced •atel 

in every field of application. stages. The raw but ihesc is abs"acted from a source which may either bea river developin€nts or an have nor always madieffectivcuse of con[ro] and unde,ground aquifer The raw water is treated physically and nlanagen,61, technology. For aparticular qualiD oroperation. 
/,g/re chernically to remove impurilies and f shows engure *crility befole be rhe s miple re]//ionship between oper/ins costs ing pumped either dirmly or via and buffer]ng ser¥ie reE,rwoir. the capi[,11 expenditure on concrol and maili,xemend tech to distribution to colmumers. There are several key nolugy, requirelne,/, Cp Il) . certain point adkiltiond] comrol expendlture and r¢RtrainIs upon th/¢ activities: I educes cosi, but above thal level Increasel maintenance coiti 
© f Ihe plant and its controls 0/weigh further improvement in - Prodia oual,(y regulations 
the dire¢, operatimg cost of the plant· - Capabillty of soures to meet demand in drought suminers 

- Capacity of treatment works and Considering distribution ihis same rilanonship for advancing t«hnology - Logge, frum / distributiOn networks the plant §,stem as a 'hole, there M a series of curics a[ 

operating co5ts wilh nnlmmaat differen, le•elso f controland A ./cal UK .ater authority serves 3 million residents in an 
wagemeni expendlture as shown & Agm 4. The progre. m of 34 000 sq km and supplies 1 8(» Ml of water each day 
sionoftechnologygenerallyincrea•csthibexpendlturebutdaes Demand ]9 growmgataboul 2. perannum. Typical annual 
not necebiarily result in r/Ked opirating mis: 1mprovemen; coz, of operationof theapitalassels of around £] billion.dre 
.01]ner fcaturessuchassafety.,hequalityofprod.torcom £120 mlilion, 

inere,al flex,b,hly may he me .ed obiective of developmen,· Operatini c·obts are affected by the bomplexlly of the treatmem 
1norder to minimisc operating Cons, an appropr.le leve' of process and by the energy&/sumption for pumping of water 
contro] and managernent expendlture must be selected. into thc ditribution ne,work. Capital coits are primard 1,1 

110*ever, for the very reason that il is a small part of the tola] major source rseervoirs and in the distribution network. 
inwhtment, the necessary optimisatlon is rarely Gonsidered 

Wa• reclamalion, lo a de,ree, reverse, the proe= .SUp- 
Th0 i niplica, ions of thes¢ different perspectives 01 'he de•elop ply. Se.liage is collectedin a nerMT' o f dr:10' and gravitales. 
ment of control and management are wlde Experience 1,1 . or is pumped. 10 Ircatment works Thetreatment worh ph/, 
range / fields, reviewed in thenextsection, highlihi the m.my 4 varates iner, ma•enal from thesewage and ihenemploys 
different issu„ which need co be considered in developing ['ie biological proce,cs lo break down the su/ded and dmolved 
Control and management appiekh adamed fer a paiticulaT organic content The dize,ked waste is semed, rejeasing h,giny 
inveslment. purified €ffluent water for discharge to a „litable water course 

Operating 
Cost Operating 

Cost 

Plant Technology 

-Total 

Direct cost 

Maintenance 

Control Expenditure 

Control Expenditure 

ViI(U• 1·:1 IFFECT OF CONTROL EXI'ENDITURE lillie 4. OPERATING COSTS WITH / DVANCINC 
•)N 01}KitATIN(• COMT BAXIC TECHNOLOGY 
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rebned lo uchive higher le,irls W Irromwil in the waine sizi ptin! To „rhi< Ii, higher 
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The sewage slud,e ]s e]Iher used as an agrcullural rerlil]5er or of the applicaIion were nor properly recognised, As a resul, 
isburned Thekeyrequirementsandrestra].lisoi waterr•'la- over·ambitiouspr<e&1¢on,rolsehemes wereinstalledonly,0 
mation inclutic:- be plugued by unreliablemeasurements and un¢%pected process 

behaviour. - Ef. Computer-ba&¢d (clcmetry swems commun•ating nl qua•ity regulations measured parameters and larms for - Treatn•enI remoic monitoring 5/ffered work• capaclty from unlrus-rthy signals and inapproprialely derined,oft - Limitanon and vulnerallity / biological proc¢§/5 ware Thcconsequencesofth•smisdirectedinve"ment eudes 
Operal ing cuits are largely those of ille 1 I ent meliT wo ki, in failure to ohain [hc desired benefits, an increase in costs for 
cluding ]manning and energy costs The nelwork / drains I higher levels of mainienancc and l,nder·pcrfmnce of process 
a mulor parc o f Ihe capha] costs. bul Ic sewage trcatmcnt works plaor *causeof a 10% of effecrive supervision and a re,ersion 
are often larger and more costly than water treatment wa to manual contro!. 

ef •orrespo•ldlng capacity· & addition to :hc dircc[ consequenceof inappropria,e control 
IntheUK muchof theexistinginfra:(ruchire of.atersupply and Inanager,lent lecli,iojog>, thele were bevera] impomant in· 
and sewage tmtment m i,walled about one hundred years direct consequenecs. The firm was that. d¢spi,e the widely recog- 
aw) Population groih andine•eag.*gards for supply and niscd value of plant data for managemint information, few ap 
effluenh combined with pregsure for Illore econamic operation, plications effectivel) addressed the rcla/onship be/ween plant 
led •0 Inalor de,elopmen,5 1/ water i.hnology. both In new operillion.1 und management infunnation needs. 
and ¢=ingplal. /.develop,-lt of •mproved sewase Irea[- The second 51@nifica. tea[ure of many telemetry ghemes of ment processes U fllusIrated in Fig// 3 This shows thal tile 

this era was aclose refli¢lion of rhe more advanced processes offer *m operatine costs and give organisation ,tructure in 
the clesipn Thib meant that when the reporting structure of the greater benefits from hieher levels of expendiure on comrols. 

However, organlsation •aschang€d to meet managemen[ nee« the con- over·provision Of Controls is •unter-pro,lucrive he trol and managemen[ provision was nolorger appropriate. rur- yond the point at which 
c 

BeaT and tear on the plant from con- ther expenditure was needed to replace or relocate and recon. nt adjuslment becomer ncessive figure systems. 
2= espile the technical advance• on ihe process sid¢, ionLrol and 

anagement lechnology de.eloped little bey©/ the apphea· I'lly, le lat,lial con'quene. of..ineleenve ..... 
t]01] of mechanlsms and gallge panel, beforeth¢ mid-70'3. Fo]- ture wa the de'ire & responsible management either lo replace 
1-ng a major reorganisation of tile industry in 1974. larger Ihe inadequate systemat R earliest po•,ble date or /0 avold 
1Inlls were created which were able to Pe'ce,ve the potential the n€w technology alrosether. 
bene fits of the new lech,1Ologies o f cornputcr·baied Col][rol und Arising from [hcmixed expefien¢eof earliesystems, many UK renlot¢ super'i•ion However, lacking a sound basis or prior water authorities have „nce adop[/d a much more coll,idered Cwrien•e, many *,al m were Ehnology raiherchan needs 
dr/I approach to reinve&[men[ in the cs•ential control and 

A o•anage //tantial proportion of these add-on systerib were mentte·hnology. As a reguliseverallarieschernesofrewiveit Un:uccessful and it h Illuminating m examine 'he causes of mcnt in failure. integra'cd supervisory and management zy'%'em!. are cur 
rently in progress. Sys¢m designs for these new sche,zie, 1-e 

The inajor difficulties arose because th¢ need; and Ilinitations adopled a much more {men apprn•h. illumrated in Figure 6. 
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The ope„(ructure und parlitloT,Ing o f these systems enables in the teclmology has been as re fiti to exisIing plant. A, a mult 
expanslon or re configuranon al each level zo be easily and ceo· /0 objee[iva and nature ofthe problemhave been better un- 
noinically achi•ed. Furth/more operational informalion : dernood and, // Ihe flexibility for subsequent refing in- 
nude quickly acces/ble to managemen, for decislon suppon herint in software based systcms. experience ofthe application 
and io enhance understanding of the actual. ra[her,hanthe per· of microprocessor control ha, generally been good. Figure 7 
Ceived, capabilities ar'd limitations of the plan', illustrai¢$ the effoc• of microprocessor technology on Ihc per- 

formance ofsicamemperaturecontrol. • here These moresophhil- 
sylitems will provide power ful laois for the management cated alogirthms,only possiblcon microprocesor syslems. r<- orthe underiaking• as they addra theirchangingcomrncreial fine performanic and extend high temperature romponent life- and elly'ranmental respens,bilities trnes The succeis of microprocessor control 5ystem• is such 

200 3.2 tha[ 1heyare now employed on over M of unils of MW 
power 

capacity or more, in ihe UK, represenung over 8504 of gene- A power bylem is a closely linked proce%9 with generaiors driven rated power in 1988. 
by hydropower, diesel engines, gas lurtmes or steam curbines 
fed fram nuclearor fuel burning boder. Theelectricity gener- The mher aspect of control and managemen, in ihe power in. ated I, transmitted ever a netwo,k of high voliage lines to the dusnry i generally de!.er bed as SCADA (Supervisery Con[rol ruralor urban [oad ce,Hres whereit '9 transfonnedto lower vol- and Daia Acqulition).These Eslcms pro:'ide the overall co- 
tages and distributed / the consumers. ordinalion un.1 E.ched,iling of generaion in addtion to che su- 
The power Industry issinular to ihe •.ater Industry in meeling pervision of the power system 'Belf 
a varying .mand forl¢.produl flan, an/mberof ¢cneal 

SCADA *stems have developed from limhed d/alogging sys. 50uries. However molle key ie,pect,i differs Effe¢nvely there 
kerns used to aid manual scheduling of gen¢rarion in the early 

ls,10 sturage of electrical energy in the * 10 provide a buffer 
8' ]930'• to inlich moresophisicated zools. The development firs, r imbalamls belwee' supply •d demand. Without awomatic 
9 lcd to improved presentation of operaciona! data so that the 

echan-ins Lo control 
frequency 

or m clear fau][s, electrical 
4 systemoperaloreoulciperformbo¢r Progressively, computer 

stems would Lallapse (otally In a few 5econds following any anal»is of thestak orille generation, Iransmission and distri jignifieanl failure or upset. Aulomaticcon,rol has ihereforean bution »Len]N has led to improved m/hods or oper/ion mak essen(,al role in the power indu,•ry nd this is exercibed W imaximun• use ef nel work capacily while unbng se¢u In generation and in transm"Bion/distribilion. The Ila':ile of nty of supply and inereasing the economy of the oper/ion 
Indus•ry has driven con, rol and mallagenu:Iit le,·hnology as 

few others have. As an ek/m ple. ihe con,rot of rescrve capacity indicates the 
trade.off betvcence„ and risk thai hastobe made. A re=rve 

The key 1ssaes whlch arise In the controi of generailen are capacit) related lo forceasi *mand is held on operating and 
- Malnlaining the conitant bullince of supply and demand partially loaded §[cam plant, fast responsepumped..ragearid 
- Maintaining the qualll> er supply /01111.0, frequencyand gas turbineplan, as shown in Fi//8. Beyond theplant rarrve - 

ava•!abilkty response io a major breakdown inciden• is by means ofload 
- Emplly.g plant capa'ity to ma.mum ecullomic effecI reduclion and shedding. The aim is to operate economically 
- Ens,iring tha,/pacity „available lo meet long tenn demand without exceeding a defined rink or occurrence of disionnee- 

Inthelaccof long projer, time'ales tion L. enl' 

Control of thermal Power plan• develop,Nj from the use or feed- Curren, generadons of SCADA technology incorpate Ener 
back mechanisms to regulate the fasms, eleme,11% such as the gy Managemen, S>stems (EMS> which allow .™Omatic corn- 
turbine governor, lhe generator voltage regulator and le fcecl puter coniol to optimise margins and interchange o fl•ower be- 
Water sup. ly to boilery In the la(e 19301 • in America these weit tween neighbouring sys•em• while mainnaining security targets 
KUPP]emented with pneumatic con,rol for /her funclions forcoI•surnerbupplies Thes/maximniseeff•ctiveuseofcaf 
Desplte 5uccess In 'ome areai, exlension or pneurnalic controls ty and n,1[11]nise operating costs beyond the abi[Ily or I human 
tonlarecomplilnctions failedducio,heirlinlitedspecciof opeIator. withour the varia[ieni between operatm which 

responi and inabillly 10 offer the more subtle control func· characerise manual operalion. 
1]Ons Asa result, manual controtwithits highercosts of man· /,gure 9. illu@[rates The developmen, 0 f automanc desp„ch eon· mig and reduced performance had / be re-ned. Paerthe- tro! for optimum«onomy and less security of o,ration. the develow'elie allobed a refincm¢nt of lilli de/gn 5/ 
that,ubs,quen,generahons/plantinBellev•has& Experienceofthidevelopmento[SCADAand FMS,las,lot 
120MW Age¢mft ·C' units, employed pneurnall€ Ion„olson alwaysbcong/od. Inmanyinstances knowledgeof i!/charac- 
a mir¢ advaled boiler des®' offenng lower oper•Iing co, teristics of the electrical sy I¢m has no, been adequare , 0 MIM 

blethe SyblemS / deliver Th16 their an[kipated saving, Orealei lin same pa[tern of develop•nent wai repeated for Wilic der sianding of the need for accurati informa,ion and iound 
m°il When they beame available in tile 1960's. At til•t, there models hai meant thai more recen' sy,tems have a better Tecord 
'0'ere allenlpti to mike ambitious 9 of the Iechnology .ith Of success Modcrn SCADA and EMS systems contr,h.. ..' Comi)[ex shes ,"alled on theear['50[)MW unirs Inthe '* of tipically 1.5•-3%of overall fuelcostsover manual UK Agaln subst: It lal parts olth,sinves'ment were neker ef. operallon, rcpaying SCADA ill•es,men, several cime,6 foctive each »ir. since tile m..Ily of,he design and [he urge' pri 

24*enerate power. severely restrictid ihe reflilenlient of The power industry has a very well lieveloped use of connro] 
n a' commissioning. Su:he<per,ence ofeily elce/ronie and managemcn, (/hnology, wah modern S>Eterns I...pow 

a"logue s>swins has been widespread :,cross the world wilh er plant condinons to th¢ SCADA scheduling filla,on£ 

Prlorily being placed on generation 011'put at any 00,1. As a However. theimporiant relationship heinveen the levels of [he 
re•ul[ the bencfi•s of automatic con¢rol in achi•ing reduced hierarchy of comrot and managimenl. for example betweei, 
plant wearandledr, reduced nia'ming, impro/dperformance. p ]:I,1 0/raling 'alaandinfurination, both ror con'rolofshort 
and mare predicible response under disiurbed syslen. adi- lerm operanon and long term planning, i noi generally rrtler,ed 
Wons have nOt beer, Mained in 'he current systems. 

SUbsequently, systems have developed and, with a belter un· For example. SCADA systems exiond from the hlgh voltage 
ders[anding of the value of automal„ con,ral, they have be- 8¢ner/lon and cransmission nelwork into the much more capi 
COme effective and essenial parts of powei plant. rigue /- Tal inIersive distribuion infras//ture. At that level. the 5/ 
h,Irate. * impan o f these de/clopmeni on sleani tempera tems supporl remote superviBion and network mi,ching I k 

ture control, direc[ use of informadon on power nows from the SCADA sy, 
tcms for ihe analvs„ or load The grow,h and ihi for apacily plan mosi recen, de,¢ topments of powerplant ' 0 " "lhave in- n•ng is not yet implemented, bui ¢xper,menial work, e g at 

duded Ihe application or microprocessu• lecl•nology· The capa EPR[ is b•[ity of in progress. ihis technology has made Ihe use o f more sophigticat- 
ed co,Kro] techniques cost effective Much of the investment Thus. bol in power plan, and in power system con,rol lhere 
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Outside 

Air To 

1 Chiller 1 1 Boiler I Rooms 

r'.„·10. SINGLE ZONE.WIt CONDITIONING SYSTEM 

]SPotential fordevelopmeinroobtaintilebenefitsof uhclidcr lereaevelopedand.idelyerployedfrom [977 Themethod' 

USe of operaionallnformanon to enhance methods of work. o f control o f Ileating syB[em• have a major ef [ect un 'peI,1(Ing 
I 
1ng •d . inforn• in•imern decisions to ma•irnUe the effec- eost. The operation and bene fi15 of alternati ve sy•:,terns are. 
'·en£%6 of the power indus·ry as a business I,i•traled in FiguN, 11. 

3 Z. 3 Bu 

rge:: 

•s•-er In 9,411,1 -h improvement in controli. ihe plant itself wa• 
ostla e,:ted to proll,le a con•ro]!cd environ- deve/pedi / mininlise energy 1/55/5. 

Firstly,independent 
con 

m 

m forcommercial, industrlai or leisure purposes. The build- Mol of[hedifferent zoneser the building was¢xtended torecog· 
Ingservicestransform abuilding shell into an environment for m *c differing heaing and cooling loads resul,ing from (he 
thespocificpurpose· Thes.•ervices¢omprisciheen.ironnun· .ca] varlallon• insolargainandoccupation Secondly, more 
tal services. thcutillt•es for buildin' elcupai•un and the safety elaboratc configurations of plant sua as indue, ion systerns and 
#ices foi g,noke and fire de,eMon and for fire fighting m.'one ..,I,6 were adopted to minim,Re energy colisump· 

:]on by loiles. The reducing The impact onoperatingcogoi These specific holl/Ing rrvice cangdered here is Ihe cm fune· developments was considerable as illustrated iii Fi'un, 52. M 
4 0% heatin£ and ME,Nation. AN'h ligbilng, Jifts. power nally heat pump sysierns Bere Ln,Todur d M recover hea[ from 
and water distributlon /0 form paI¢ ula lame. group of serv- the buildl,10 ar /he end or the working hy into a 4 Poo!",O Mich are relaed and are increasingly beung managed to- be .[unled (he next moinin@ to min,mise [he gethe(. warm-up energy 

demand 

Hea,ing and ventilaling syste,••s are installed [o provide a work. The alm* inchleo[al effect on I qualily of envirenmenial Ing envirolline,1, 5,1,(able both for Ihe actlity being ¢arricd out control was no less wibslannial i]- [he redwaion and in o•rating for comtoN oi personnel. The •yste[,ls generally provide coyls. For .ample [empera•ure varial]Ons 'i,111,1 the London 
leans orheatl,•g ar coo[•ng the wor// space and providing Stock a flow Exchange were reduced fron, about re w 

of 25/ by r¢. hesh air ventilation. Usually 'he bources of heating ce[Il refurbishment of the plant and controls 
•nd :00]ine are centrally installedboilers andchillerunits. Var. 
4, alternadve arran'ement, have been de'=loped 10 couple Throughout thede,lopinen, of heating and vMmlariag imems 
the Source' to the work area• emier by ciTculation Drair or Contre[ and management systems have b.,1 Introduced after 
Wateroracombi,lationof,he[•0. N technology of the proce„ hasbeen defined Asa resuh ear. 

ly applications of new s>slemi #ere Ie%, effeetive ihan desired. •r]•spectiveof ihe'peeificamogt,n•,1, a•lopted, there arc com 
4 key =e' in the application of building services·· Indu¢[ion mits extended the single inne w conditioning sys- 

tem to provide local adjustment of heatine or •11 cooling Such Mee:in. de,red quailly and re.Ily / e.,ron.ental 'on· systerns frcquent].performed badly as loon,b upen plan noor trol o•er daJly and •easo,•al extremes of use spa•e was broke' up in. offices The Mernentary zonal con- - Operatlng plant as economically . possible trol sys[¢ms for Ihe ¢en,rat•onditionerplant We•e inllexibleand - *Irdlin' operw,on of the sys/m .h other .urces of did not allow for a larger number or zones to bc crea(ed by heat,Iig c.g. ligh[s parlitiomng. Su& L nadequate .untrol „ly/,fied by hor and cold - Ensur].lai nc• Mant gives the best trade off [n terms of •puts around Ihe bulkling and an increased cosi of oper/ion. 
capital cost .s operating cost Induc'ion technology hus been largely supmeded by variable 

Earlyheatingand air 
ventilat'on 5ystcms werem:...Ily contro Iled vi,Jume{VAV) mms, as shown in Figure U While b©ing 

Inoree¢onomical. the'e 
•[hadius,ment of 'he firing rate on boilers or opeagof win- sysms created.in 'Imein •ances, ex 
4/Ws c¢sslve numbers of zones which increased 'lle cost of main- / regulate room conditions. The firg air Gadinoning tenanee This is InS indic/ed In lisili, operating I New York around lhe Jurn o r the century.erc known /05:& and hugher 

expenditures on 'AV control as shown as:mile in yigu,e I. zine sys'cm'. shown 'chemat'cally m Fi/"2 10, Tbey 
duitedwurmedorchilledairroroom'throughou(thebuildir• Supe•visorysysicmsha•idevelopedalot•£idettie HVAC•ys. 
with Immitive manlial rantrol & the now I each area b> m und their contruls lo monitor performance and in detect 
r©gulating the exhaw air "w. Automatic control of,hese b/c plant failums Early equipment comprised a few gauges and 
*Msdeveloped slowly, fir" wlth ek:triethermostatiecon· [her,nometers 10¢a[/around (he building. LaterthE was ex. 
'/ in the 1930'S and ihen, rnore succe<'fully. pneumatics in tended ia'auge panels at plant localions with a lar@/ central 
the 1950's. though thesc s>;tems operated Inare effect,vely manned supervisory panel. Sub•equent!> computer-b':d bu 
than ha.2/ Et contr'. low· inergy Mis did not amge i,m ma•agement systemi were in,rod•.ced io m¤alter che gr · 

** #on a f inere sophisticated and cconorn!. Ing number o f measurcmen,5 and alarms us•ng basic telemetry 
hystem% technology. Allhough Ihese gave access to thedata, their f,de,1 
Ii• itics and 1974 wer, limiled lin:xible. Sometimes they proved diffi:un wilen energy®stssuddcnlY r•c subitanIially, the iii 
6 Uslry for responded plant by emplo>Ing more economic control tech. supervi'ors /0 use so that on the fint indicatiot" ot 
nlqlles. Mi•oprocessor-based ./.ar would upt,mliers. which cakulate when a problem the sy/em would be ignored and [he 
to /tend Star( plant the problem area In person. to reach uorking anditionA by the requisim nme. 
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The mes' rccen' developments in building management, as 

shown @ch.maticall) inFiguie ..represent a move . inIegrate 
the local digital controllers for the HVAC plunt with the su- 
permory syst¢m. x for example // the refurbishmcm of Ihe 
London Stock Exchange These systems ex[end a much en. 

hanced presentalionof processsupervisory information into [he 
Operating hiher control and management functions This enables per- 
Costs O formance of (he building us a whole to be analysed and eco- .0 

nomic s•heduling o f oper/ion (o be optimiscd. A: th¢ manage- 
Single Zore rem levelthe trend ofenergy consumption and performance 

of [hc ¢73'ing plan[ is "gnifican[ because H VACsystems have 
ashorter life than Ihe buildingstructure. Expericn«of opera- 
tion m iherefore con¢ribue to th€ definition of a cost effec- 
tive development or replaccm€nt which will confidently meet 

Induction -3 its performance and =>nomic objeclives, 
AVAV Mult,zone Thee frectbe integrarion o f process con,rot da[awl. Ihe short 

and longer term managcment of Ihe building is seen lo offer 
signi ficant benefus, These include ¢he ability to identify diver 
gence from optimum //ormancc and hence /0 adjusi or main- 
rain ih¢ plan, appropriately and to high!ight shortfall, which 
require capital expenditure and co direct thai expenditure 10 

solve the problem cos, effecrively Thes, benefits have a 48- 
nificam financial ,/ue which needs [o be more widely rccog· 
nised in the induiry. 

3.4 Tran,port 

Transpon encompasses a very large field but one which #arcs 
. 10 1L a common basic sel of owectives. n/ablv ihe need m move 

Cost 01 Controls as % 01 M -1 E passeng¢rsorgoods reliably. sakly. quickly andcost<ffeedvely. 
Thc modes of /anspon are differentiated by,heir speed, ccon. 
omy and flexibilit>. etc and ihese differenies are renecied Ln 

their comrot management systems For the purpose of this 
Pap¢r, rail and rapid transit systems are €•amined. 
Rail and rapid trans,/sys/ems comprise four mier compenents 

Figure 12. OPI·.RATING CONI'>4 WI'l the permanon, way, the rail vehicles, paggenger access facilili¢& 

| '[ V 11.01'M li,r.TS IN .Al lt CON,)I'l IO N[N(, (·t)N'1'1•01. and any goodshandling.yst¢ms rhe perma],ell, way Tcp„,ents 

Outside 
Air 

•-3 Plenum Ceiling 

Exhaust 

Al Fan Flow Control 
Recirculation ,. VAV _ 1 Damper 

, 

Control 
I Heating Coil Dampers 

: 0 1..-« • 
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m ..puded I..O many 20ms rif (INNimam efutroil,7!i,dui ¢0.•ol VA' sy........pr 

Umi' dieal.'crituates,ali,oughoperahanioal,•(in'*04*ta·er;. 
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- Maximum use of capacity 
- Safety of opera,ion 
- Reliability of service 

Relative - Economy of operation 
Cost of - Passenger comfort 

•00_ Operation Theiontrol and mang¢ment systems are thereforedirected to 
ensuring safely and prompmess of service wilh economic oper- 
ation, Oi [he ve,mus wreas & cont,03 I kcal \ and management /c de- 

150- < /1.8 j vefopmen< / train control will be examined in Borne detail, 
Early train control sys[¢ms employed mechanicalint/locks and 

h £ De "al.. signalling from signal box¢§ loe/[ed a fuw kilome/res aparn 
100- PP# * -Plu.. Mechanical systems were superseded b> electncal equipment 

blar: ing aroillid 1920 in Germany. [ilthe UK. commencing in 
- El•·04--- th,1960's. in[erlockingsys//sandsupervise inirnic, were 

into €•ntre 1 ) •U,•-all. cenialised I major ··Power Boxes "for 5e ctors or about 200 
1- route km 

Such cenirallatian of ¢ontrol, a][hough t/hni¢ally sound. in- 
0-1 Wuced problemb o foperating practice The operm„ foun,1 

0 50 100 150 200 somedifficuky in grasping thi overall 5lgnificanceof [ocald» 
Relative Cost of Control/Km turbane¢§ sudh ihal I d¢si/d smoother running of the net- 

*0•.was*fully'©al-' indeet.«,mekistance"Dowei 
box manning levek had to be increased to achleve the dedred 
qualily of operalion. 

In high traffic urban areas, the peak frequency af rail serv:ces 
t hr o Figuri·,15 OPERATING")51.1911/EVELOW- u g h c o m p l e ' n e, w o r k s is v er y a r d uo u s t o c o n t ro 1 m a n u a l 
/y and any breakdown quickly causes severe dliruption The MENTS IN TRAIN Cor. TROL development of inegrated etectronk control centres pravides 
automaIN roule setting al the ¢¢ntral power box, as sin I 
Fign M. This enables operators /0 conir' services more ef 
ficiively, since thc>roni> handle manuall, thee=ptional w. 
/ions, while the compuier sys,cm allocates routes to routine Ca5uallies services. Widl the development of solid slate interlocking, £ar , MIlan ital an d re, en•le coN savings were an ticipaled by 1 he elimina 

Passenger Km Iion of ¢lecrrica] inlerlock relays. in the event. additional ve, i n 
carion and vatidalion cols f. le safety critica! software 
balanced the expected capila! cost savings. So far, mainte,]ance 
cosh appear lo have been reduced as anticipaied. 

k SI•Mal •,0 Theimplicatio,18 of the development of train control aresholi,n 
in Figure 7 5, wher¢ U can be seen that operacing coss aitributit 

# . I )=-1 6•etogigitallingandtrai,icontrol have jallent,>asubstaniial 
1.- 1/ famor Mr the past forty years Figure /. show, that the 

Tran j casual'y rales attriburabic to errors in train control have a],0 
been reduced by /¢ advances in train conial. 

Rapld Namit syslems tend to operate a simpler end-to end rou, 
-7 ing ihan rail systems and since ihe earl> 1960's, rapid iraT,61 

0 50 10C 150 'CO systems have diveloped towards unmanned trains. 

Relative Cost of Control /Km Early aummated trains used discrete component analogue elec 
Ironic [c¢h[10!ogy for train speed control. linked zo Central sy< 
M. On /c london Victona line. opened in 1969, •uch sys 
tems were employed. bul,he dm vias retained to be prnman 
4 responsible for closing *doors safely and initialing Iran 
staris. Problems of quali[y uf control /m arising from automatic 

un· 17. CASUAI.TY !•ATE WITH DEVELOI braking were overcome when (he relevant iquipm¢m was su- 
MENTS 11% THAll C ON] RO L persedcd in the mid 1970·s Mme advanced bul similar scm, 

automatic systern& malled /nec ihen include the Hong Kong 
t e major ca pilaI cost ra•]ging from £6OM/krn for [Ile Hong MTR. Ttle MIR performs better as it in¢ludes on-train 

eng MTR, whiehru. predominanily in 'unnels. to approsi microcomputerbracher/an analogueelectronics,o conirolac· 
atel>£3M/km for,h,Sheffield LINIAI, whichwillrun celeranonandbraking. Then]1cro-compu[¢rsrcspondtotrack 

on & Turrace. Ve/clecostsand margmal operatingcosisare speed signals ren€cting the scparation from lhe train ahead and 
ar@ely a funcilonorcapaclty. Thus,hebl,slness unper'ive. stallon approach braking markers. 
rail and rapid iransit systems is to comp"effective[> Rh al 
ternativesby maxl•ls]ngtheusle ofthe fiKedassets,0 ap,/e- Truin canlro[•y'lems rellecI the relationship bc•ween tlieve/. 
lined [UN[able des and [he permanen[ way. The paisenger al&/ relates to the 

eys,em ihrough the ack/ing and access sysems and by means 
Most rai land rapid •ran. syMems operateto a fixed tinttable / ihe irain informadon sysiems. The integration & passenger 
4 4 # mierle. / along segments of Thesystem. makmz information Mers with train control sys[ems is al ady be. 
Moot'] operation vulnerable to upiet Movemen•s through •he coming siandard practice for integraled eleclronic con,/1 
Sy'lcm haie,0 be con,rolled to maintuln minimum 'afe stop- cenim, wl[h bene fing or grealer pass¢nger con fidence from Lm- 
•R htances belween fralnb, which eifecti•> deterrnine the proved ./rmation 
"laximum ./. capaL]ty· 

Following kn/hydevelopmen, orfully automatic 5ymcms for The key business issues which affc/ Tall * rapid transil §/ the San Ffancisco Bay Area Rapid Tran: 21 from 1972. thc fi™ 
tems al- largescale fully aulornazicand unmanned rapid 1ransit wucon. 
- COmpelitive •crformanic with aternatlves 'ructed at Lille in France 1, !983, This has been followed b> 
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others a: Kobe & chaka in Japan ani more recently in Van- reduce operating costs,improve qualit) of operation and inte. 
couver, Miami, Detroitund London Docklands Experience has grae anabl of performance of Ihe existing and new assets 

shown that el]/se *yscms have an excellent safely record and with overall management. From Ihis definition, more detailed 
g¢"rally an availabily over 99%. However, savingshave noI aspcets werc examined toidenlify wherc and how savings could 
been ag large a anuicipa/d, in part due / increased main- be eff/red and where qualk> of oper/ion was more signifi- 
terance staff COSIS for Ihe higher level of skills required. AnDIher cam. Specific cate@orisations of le large number of m in. 
aspect ha• been the need. In m.ny instance./retain .me man volved were made to enable Ihe Lusl und benefil implications 
ning on 'he trains to give passengers "c feeling of personal to bc examined andan opimum level of si,c inv€„men[ sile¢r. 
safety. ed. The functions of Lhe supervisory and managem¢nt systems 

werec) ar ned in a similar way, so rhat fealures supporting the Thedevelopment'. which havebeen reviewed hereare primari- 
primary obi/tives were inetuded whereas others Wer nar ly associaled wirh [rain concrot. Neverthclessdevelopment of 
although fle/bility to incorporate them later other fan of con'rol and was provided. 

managemen, Every important; 
at the scheduling and man/emenl levels the integration of pas- 
senger stadgtics from automatic [icketing Design options for the system wire considered and Ies,cd against sysierns will p¢rmil th, overall 01>Jeclives of thc scheme andits conlext of orga/a· improved allocaLion of resouces and Imerable planning non/change wi,h privans/ion of the industry. From * pim 
Mor, generally the increased uic or operalional information 1/ conventional gages of spe¢ifiction, evaluation andcon,ract 
such as traffi¢, vehick iondmon parameters. aciual journey managemen, were followed. 
times/c will, formanalment purpos.,alle' beleranal' The scheme. generally as se,-out in Flim 6, is now close zo 
sis of performance and aid decision making concerning oper- Rs complction and the benefits or the str„cgy have been: aring prairiges or future ing¢$[men[ Such a develogment is 

necessary lo provide the essentia[tools for public irangpor{·0 (1) The costs of achievingthe objectives of the scheme were 
retain a competitive position. reduced by abou, 50% from thoBc expected on the basis 

of comparable telemetry systems 
4. DISCUSSION 12) the scheme has main[aind its programme and remained 

I is first necriary zo recognise ha[ while an investment may wi,hin budget 
sole a problem. the solution has a wider impact on 'hc busi. (3) organisanonal changeof a much higherorder,han antici. 
nes. The wlucion mui lherefore be evaluated m [hc till of paied has been absorbed withoui adverse effect un con or 

all the objectives Ihal migh[ apply. Eumination of [he differ- programme 
ent application are/showed a diversity of needs for different It this stra 
control and is important to note thai thelimcicale and cost of 

manicmcnt approaches Howcver, a number of 
egicapproach wasno[ significantly grealer than •hat for more significam issues can be identified: 

convendonal casc by case methods. 
41) Control and management sysicms ncid re bc considered 

alongside the proces. mechanical and clectrical s/tein; 6. IN CONCLUSIOA 

when a de5ignconcept 1. being prepared, rather than bc ing Conlrol t¢¢hnology I valued for 0 role in plant operation 
added laer. Then, con£&[enr limita[ions and obJectives can However. the conugence of [his technology, on compul¢r 
be get for the whole inve/ment racher /an in a disparaw based s>girn, 20 become anessenria] part of busineys manage. 
way for i[s paris. meni, is only Just being rcalised By adopong a suateBic a '¤ C 2) Thecontrojsy/ems measure a varic,yofsignifican, para- systematic approach to its use. business can now benefit fro 

meters for the relalively immediate task ofcasuring effee- employing control and management 1¢chnology 52· as a unique 
tive plan¢ opmion However this informa[ion has a wider pow/ful tool for whancing le overall performance of rhe 

value for oversecing,heperforman¢e bolhofiheindividu. cntcrpri•e 
al plant elements and or the system of investment whuch 
comprises the business. For example, me data could become Within the limitaionsof thispaper, ic is impossjb!cm do Just]:e 
available lo bcinter faced to an i/socia,ed plani s./m to to Ihe impac¢ which computer based le/nology N having and 

improve overall pcrformance. 44/ionalty. ircould beused w]11 increasingly have on the sample indumes chosen, and on 
for management analysis, 10 06[ain potenlial benefits in others Thetrendiareobviousand •nacapable. Itisourrespon- 
mrms & morciconomic umisacion / capacil and betier sibility ascogincers to implcment the technology wisely for the 
informed invesiment decisions bencfiI of *4 

(3) New invesimenls frequently fail to as/ss adequately the There are many •mplica[ions of this strate@ic approach for the balance ber.iccn ihc cosls of con„/ and management tech- engineering proJect industry for the future. One of the most 
nology and the dircel bcoe fits tha[ may be /wined Several imporan, of ihese implicacions is thai success /1 come only of [hc applicanons identified over-ambitious use of ech from a recognition of Ihe changing rclationship between /e 
nojogy which failed to deliVer [he anricipated benefits. mchnologics of,he plam and its conwol and managemenl Fs. However on re·investment projecl• i[ is much more likeb zems. This requires a combinedefforI on the part of those wilh 
that atrade offismadeberweenthele,elandscalofiech- undernanding / 6 application and those with special nology ernployed and [he benefits likely to accrue, becau„ knowledge of /c capabilitics o f control and maniemen, lech. the risks prcsemed by thc whnology are betier understood nology. A detailed knowledge of Ihe laueris not necessary for 
fiom operating experience all ihe contributors, bula primacic under/anding of le un- 

(4) Controlandmanagementrechnologyoffenmany/]terna- der]>inN obJectives is essential. lis in turn has implications for m solutions tocach applkation. Some of these may al the [raining or re-[raining of en:incers whose knowledse would Fear to bc a racrive leas[ cos, solutions at the outset, but previouily have been con fined to rhe more tradilional diRciplines 4 prove / have closed off development ]/er ir. the life 
of their indubm'. 

c,cle of thcapplicalion. For¢Kample, the UK waterauthori- 
- cs found [har ihe s,ruciure and 1/hnology of early tele- 
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DEVELOPMENTS IN POWER SYSTEM PROTECTION 
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-4 02,illmillillillill 
1, 

A* P R Re- A* W M'he#de 

Introdu clion This paper highlighi recentdevelopments m tran,former and 
Througho„, the world, eleclrical „1,1,¢ics are endeavouring [0 feeder protection equipments which nat only Iw mn,klera 
Improve the quality and rellabil„, of the supply orelecrical bktechn]cal and enomlc advan,agesoverexlsting aparatus 
ellergy in the ma cconomic manner To achle'e Ih]& pal, dc. bilt al,0 haw 21,16 "conversational" ability. 
410/mem of prlmary andsecondary¢quipmcnt fow generation. 
t'•150/ssion *d distribution is needed. Pow M/m protee Tran'ormer Protection 

equipmen, " an important facci of (his development The classic Merz Price transformer differenal prole'lon cir- 
Theavailabilltyof micro.proccssortechnologyhasg,eallya·,- cuithaibeen •ised for 8/year•andthebasicprinclpalare. 
SLS'ed developments no• only In prole/,on bili al<¤ indai ac- valid today as when first proposed by Dr. Bernard Price in i he 
qu*ition and ron,rol Eystems Even now. wchaveconsider/- earbyearwof /**,1napplyingunitproteclionlopow 
ble eXper,ence with digiIal relay s which combule prole¢,ion and er tra[18 former, two swil prublerns ans' viz. le unbalan¢. 
CO•trol fili,¢110.· The latest generallon of equipment hai the ing¢ffecloftappin/onthetran,for,ner-indl,144/Me 
facil'lies / com#i,aic wilh gubstalion computer //em and ihe relallonship /[ween the magnimdes of the inpul and out- 
greatly enhance the rillablti,h safely and runcuoilirul o f Ihe eli put orrems (o vary) and the magicusing irish current which 
tlre power sys,em occurs when swilching on a transformer. The W problem " 
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usually dealt with by empto>ing bias or remall on the relays 
so that le current required ze operate the protection increases 

ughly in proponion to the through- fault current. ne second 1.1.4 oblcm /preinti much greater difficuky. I, used to be dealt 
[h by introducing lime lags bul this is most unsatisfactory. 

*IED =Pl- 1. 

ork done by F.L Hamilwn in the early fifties showed that 

ancasily ilentifiablediff/rence belwernmaenctisinginrushcur. 1-,r 
rents and internal fault currents lay in their wave forms - fault 
currents being nearly sinusoidal whereas magnetising currents 
corninappreciable second harmonic components The Duo- 

bias sys/em of transformer proic/ion der#cs its '•magnething C-UT. 

siabilly bytaking this mmoaccount. This principal was adopt- 
ed bv most man/Acturer!; and has become (he indubtry 
landard. C , ,•t'.. 

Over and abovc labormorY development t¢§/ atcnsive ./c Ic/. 
in0 on land 60MVA [ransformers provided a wea// of back- 
ground which emNished Duobills protection as one of the Ill„I 
r¢Uablecquipments'vcrproduced. Theiht Duob/ r¢/ys/cro al•FR•T,NG VOLIFNCE - SINGLE °HASF 
ins/ted in Barking Power Station in 1952- and the proce- 
t•on Is still In production 37 years later! 

A was perceived. however, Ial Ihe transduccr magnetic am- 
plifiers used in Duobias were bulky - and becoming ..r' 1 very ex. - D-' .al D.ubus Relav 

pensle dic to ihel high nickel content. Fur,her. prolecrion 
operating (imcs wire being 'creased and fasier tranEformer 

differential proection was required. Thed«ision was made co 
continue thc [rencl to in[CgraIC al]1hc tran§ former proccdon - RESTRA:NT 

10 _ 

functions into 0/ unit to produce' cost cffecivepackage/ai IA 1,1 
me[ alt known user requirements •|OPERA-E 
The field test records on Duobias were sludied and emensive 

compuler simulaiong indicated thal Ihc existing operating 
parameters so perfecily matched dynam/ power transform 
characteristics that the ideal relay shoul be a faster dignal ver- 
sionof Duobia£ An extensive design prograinme wa% ins[i•ut- 
ed to produce a modern digital version -microprocessor based, 11 .41»19 using CMOS technoloey which has proved very succasfulin 

other protecIion products. Tile Digital Duobias relay. ut]Lising 0 2 6 8 
software con'rot. provides an cx'remely nexible operating EES"Ril,1NT 
characterigtic with SIGHAI. Lialk] 

a range of variable bias slopes. (Figures 1 
and 2) 

OPE:ATE/RESTRAtNT CHARACTER-STICS 
As users will apprecite. in order to obtain the cmccl inpur 
currents Mr warim transformer configurations and in order 
to utilise standard line CT ratios. addilional interposing eur· 
rent trans formm fur ratio torrection. phase an#Ic shifting and 

F.•. : - tie:i.1 ... :4.v 

zero 5equence current remova! are often required The design 
of the Digital Duobia5 relay allows the ratio and phase anglc iQ.122• 
and zero sequence corrections to be simply user-programmed 

!12/91 KV and calcutaled digitally rhus obvia•ing the need for any ext¢r. 
nal hardware. (Flu/ 33 YiL-1 

180. 700/ H.V. and L V. restricted carthfault Mays arc also =corpor. 
ated in the relay package and inputs from oiher procective 
devices such I Buchhol, winding remperature etc an be 

accepted 

These inputs are individually addressable to give indkation only. 180»Q'Al 70042'A 
repeat output and indkation or blocking functions. ct¢. The 

inp,It is Indic/ed with a discrete LED indication on Ihe front 

panel o f the rela>. Up to 16 such inpui can be ac cpted (8 per 
card) The front panct almontains another 14 LED indica 

tors which indicale which proccrion whhin 111/ relay has oper· 
ated anci which phase M. 1 •A ILIA 

The relay also ./t--- incorporata a transient free. high §/ o,ercur 

rent elimen[ on each phate as well as an alpha-numeric display 
which i# used,0 sci ihe relay operating parameters. Ihis Gan be 4-1 C- CE] t- 
scrollcd / read the settings on demand. PEN .J q 
A fibre optic input/outpu[ port & provided on rhe relag and 

this can be *erfaced [o a subst/]on compulcr and/or an X.Y 
plotter vial RS232 converter. This,erial link provides 2 way 

MULMEL SECCNDAR' conversational rucilitiesenablig,1•set,ingstoberemoIelyread EMCI 
or if required remo,ely changed. In addition, the relay continu· PXASE SHL•T:- 

ally wores and updates crilica] wa,eforms which can be down ZERO SEOUENCE REMOVAL . YES NO 

loaded into a compuler W required. The current waveforms can HULT..... 10 L.0 
b© frozen by an ciernal trigger or trip "[put to provide a fa 
CiliD for po/ faull anity,U The proportion of pre-and posi- rl'urml ./ •elti ... iri.. tr•-fo:-r •itl. 
fault informalion is user programmable. p.lt/Ct'In 2/rent t.al,fo.-.. I in /,Ir „Ir 
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"The entire package 19 housed iii a 19 inch rack case, 41. (178mm) tally optical, thegreatir bandwithavailable can be unlised and 
high. it is possibleto alier th¢ pulse frequency and modulalion char/· 

teristic, te accommodale a greater liT,elir range 
CUrrent Differcnlial ProlecUon 

Mer, rme feeder protection goes back to 1904 whcnic was first h as the transformir diffc,///] protection degibed carli- 
uged in the North [a•t of Ellgland on // cable fccd¢/. cr Ls based on Ihe claMic Merz Price principal, w Ie© Ah„ cur· 
Detailed ,mprovements in relaying saw (he Solker and Trans- cni differential prole/ion makes use of Kirchoffs law that the 
1.yequipments •ntroduced and the useof pilit wire feederpro· wtor bum of th¢ currents nowing into the protecled zone 

teetion on important MV cables is no' alrn/'t universal. should ;um to zero - any residual curren, R either due to a 

In faul, condition the case u f high '01'age feeders - from 88kV ora capacltivc current rigure 4 sho,„ upwards the oper - 

ming chirac[crislic of the relay; overhead 1/operating quaritity is the 
line• acu,unt for over 90% of allins//ations and 

/unce vecte, sumof the termwal eu•ems. protection has becone then/rm. To oblain le benefils Th.smusibe /16 than 
the 

e f rhreshold level for operation. The restrainmg quant y 16 unit proleclion mas, di'ian'e protection ]ssupp mon'cd by 
the derlved from the average value at thetermmal currenly As theie ad.lilion 0 1 1,• formalion linE uf,ually pow,:r line Garner - 

mcasurands are in software, they d east he wed to fine Wensure high speed Iripping focal[ faults on their o[=cd line tune the rharacteristic for Phase a partkular appli'ailon. 
comparison protemon uxing either Power LIne Carrier 

or Voice frequency channels is ./ used but only •na small The protection can be configured elther to glve a phahe by paa: 
]1'imber of installations current comparison, or, when the channel bandwith dictates the 
]0 uscof a single phase relaying quantity, a ml' af pasitLVe phase receN years new con,municationsmedia ha• bccomeavail 
able sequence und negative phase sequence curents are derived m such as microwave radio and fihre optic channels. These 

sort:are. 
have a ver, w,die efrecti, bandulth and are capable of trans- 

m]Iting comple' d"al signals. Furthermore, mi¢reproce•or For & rehable ¢urrenl comparison to he /ade. The prorag•cion 
Wchnology wich its large scale integration capabililies ha5 made delay of Ole communication link miN he coliipeng/ 9 that 
feN'le truccur•ent diffcrcnual prolection working on vector the waveforms belng :ompared are coreclly aligned in lime. 

comparison which besides 'ving .•ttings down 10 10% can be [f tha delay is kimn the asweiated T]me delay can be preser 
Collfi@ured to com multiterminal lines. accordingly: otherwise this can be measured by the protection 

M demand The or as 
,> pc FDB equipmen, developed 15 of modular format and pan or a sell cheek rou[ine. (Figure 5) 

ean be sup]}hed to communicale over a range of difficuIt nic The proeMn carers for two blik transm,wan ]nodes viz:. 

dla, / can accommodale me[/Ul: pilots wn' a voice frcquen· (1) Pulse code 
c' modulalion (PCM} for channel, digital commin,Leation 

or an e,w:,ing fibre optic or micr" ave commum links. This ah' the b<M per formance to be cation obtained from link by Interfucingdlrectly w,th a :tal,dard voice frequen 
the protection, cy ],pul un the communcation terininal multiplexing equip (2) Frequency modulation (FM).The linear r,„xe of ment. Ilie pro. In additioli, the fibre can be directly terminaicd on the Iection Ls 'noTe re&t,icted but 11 does rehly all©wihe pioleetion g•v•ng a dedle.lied fibre opk [,„k Despite the fact chat 
to be used whe•e only VF [inks or pilo• varcs are wlih ia,lable. only one set of pro[ection using the fibre link which 1§ 

thus greatly under.uillised, me natural immunity of such alink When digiral communkation is possible. lhe digmsed Current 

10 Induced ¥0[tages and noise renders this option very desira- samples as used b,r le microprocessor are transmiued direct. 

blespecially in South Africa with our high Ughi„„gincldence. 12 bl[ samples m used' a sample from each phase plub a con. 
A short haul fibre optics link may also be used . a means 01 Ill/sllus word is sen' as a frame of info'.... each time 
]S©lation tocarry,he signal out of an area ofgwund polentia] the re]ay samples tfu: c,Trent wa•eforms. The dala 1ransm,s 
rise and high electrical noise, after which Ilis converted back doll rate is 64kb/i 

toun elem/.-al for 1ransrrns,an by convendonal means For VF working, the power s>item waveform is frequency 
In this case the optical signal consists of a dig// pulse train. modulatedonnoan oudioloriecm/r frequene /1750}17 Ttu, 

fre'liencymodulated as before,80 thal comparablhtyis mil"]- place•the freq,lency wectrumot . [ransmitted./*.•he 
tiuned with standard voice frequency,hannel / Thelink isto- flattest part Of [he channel's group delay chara¢,eristic. The 
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linear warking range . 11(n•. 1/ ap...imately S I ./ing tegether . The coniolk, is the mam procc„01 module which 
whi.his a compromise between obtaining a good signal to noise controls the bus and (hc dum transfers between the modules 

ralio at low levels and limiting the sideband spread & high lev- as well as carryin: out supervisory functions and basic protec- 
els. Thls results in a chiracte'litic similar 10 'hal obtained with tion r..le• 

Solkor prorectlon e e vector comparison at low levels of cur 
To rodevethecompuration burden on :hc Controller, a num. ren r changing over to phase comparison at high levels 
ber of additional procisor modules m ins,alled. These work 

T.0 t>pes of interfaceare available foreachmedfum anelec- in p/al]¢t [0, but arcindependent of (hc main Controller to 
I.lone and an 'lical one fordirect .Inection to fibrl op- provide a mulli-tasking ability. Fiure 6 shom typical build- 
tle cables. up for current differentia] prote/ion. In thus case. th, 2nd 

& proccs'or module takes care of some of 'he more compuition. optical 01]e E Lne] oded because a 'hon haul fibre Optic link ally intensiverourincl. Thismodulc uses can adifferent be used microproccs- as a means of isolation to carry the sigcal ou, a[ 

an sor 10 I hal in the Control]er - one whiehis more area o f appropriate ground potential rise after which il may bc convert- to high speed "number crunching·'. The Conirolr Irca[s ihis ed back to an elettrical signa[ for iran,mlsion by convention- 
al like a £'black means A]though milly different s.nals are uBually mul· box" fceding and retricving dala lo and from i[ 

m would any©fihe oiher modul/, Protections/points are ']plexed royether over fibre oplic cables to take adiantage of 
the stored in Ihe enorninlis bandwith, in -,ame application a dedicated fibre non.volatile memory •ihich resicies on the con. 

troller module. This is also used to preserve any vila] informa. may be used for the entire link because 05,3 immunit) to elee 
tien tric' inte,ferele' in the even, of an immin¢n• system failure 

The eleancal inic•faie for digital trans,mssion 16 lo a iwisted 
Pair oratternativ/yan 1„tegrated Subs,ailo•• 

X 21 typeof interface usl,lga 13 way 

' 'D" Thc colinector For V ' operation the inte¥ face i' designed to ™20> protichon equipments de,cnhed shove m w nniy 

work with a 600 Ohm balanced 2.of-the-ar[ hne relays giving high speed operation, high - 
Illy and high stabilit> but also have " a converssibil'*abili· 

The op,ical •n•er face consists o f a pair o f SMA sl yle conne¢ ty [0 communicate wl [ 11 hubq al•on computers 1 hus (he relays 
turs on the back n f ihe elay case, ane fi each channel, for fulfila SCADA (Un¢tiOn '11 addition 10 Iheir own This is the 
USe WiIh 50/125 um fibre basis of one of ihe most exciting develo,mle/I in silbsiation 

A Separ/[e •erlal comi,1,1,1,c•illons 1nterfall via either I fibre technolog> - the so called " integrated Ii,bstation" 
Mic link or an Rean,ink pinvmes for twiway communka When Eskom were deslgning Ihe complex inier]™:king and L.on- 
1]OnbetweenIhepr=onandasubstalloncomputer/plotter 1,01 al Alpha and Beta Subsiations they carne I the conclu. 
8'll' 51,ni[.1 facilines to ..C mentioned earlier in clinic sion ihal con vennona[ relay logic would b e ver) expe,ibive and 
Ion wh Digital Duobias proleclion. lacking in r/]ability. They chose lo go to dig,(al computer con- 
Both trol and dtis bold dmion ha6 proved to be hotl, the Digital Duobias and current differential lechnically protection 
Share and economically a la.10e of s•andard hardware modules The:·e conwrise sound. 

a variety of u™fuce mod/les, a Controller, a lont Panel The computers used in this ipplication have tremend•arlit 
8021!Ung Operator conirols and di5plays. Dawa is transferred be tional capacity and this cap.,Gly can be utilised to considera 
tween the modules over i digital bus which link' them all bly enhance the opcra, ion of the power *m. The dala out- 
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1 
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F from ihi rela>s described can provide useful Iformation fen or uncertainzies do not materialise This is the case for 
on load flms and load 5 /,ing as well as give acorn plc,c pie- Sh wlcheear has given good mvice result, 
lure of •hepower system under fault conditions. Faul' currents, 
faul, ]0 distribution and relay cjcmen, East London. a 66/11 kV operations call be record. substation using iotid-state pro. 
cd and hard ropy /th€ data ag well as graphical plo[$ can be teclioncquipm€rion th' 11 kV fc¢derpanels wascommissioned 
proUded. Faut, swilching lust year on behalf oflhc Soulh African Development Trust. to reconfigure a power syger after 
the lois of an /em at faully plan, can bc Apart from 

ammically. w. a problem 9, th one of le protection Units, which 
recdy· has been rectified by and .peedily earned the,Upprier. Ihe equipment has out performed se optimum use of the power 
sys,em 15 Insured and has now been handed al all wei] time' over by the City of East Lon. 

don to [he Ciskei Deparimen, o f Works. Any of le following 
Flgur¢ 7 shows no[ a possible scenan} for remarl:5 which an inigrazed substation are fully supporive of The prew wave of 

, 

solid each prolection relay is capable +Eate of performing irs function in digital technology mwping th•ough the industry 
should therefore not be regarded as personal prejudke or mis- a siand·alone mode bul also provides Information (o the Bub 

enable 12[ni. Mation themro lake to compuiry to intelligen[ programmed chanNe. 

decisjons on 'e power SVSIC.. In the paper the aulhers deal with three systems or classes of 
The modern imegrated digira] equipment: trans former proection, current prot«lion /lay provides the key difrcrential pit/· 

tien and inkira/d substations. to superior proiection, enhanced system control and accurate 
post fault analysis. Based on theinformalion in the paper, ] share the aulhors' en 

thusiasm for thed!// Duobias[ransformerprorectionequip 
Acknowled gemel,15 meni #h•ch they hai described. A syn¢m whick provides cur- 
The authors are indeled 10 Eskom Engineers for providing in- rem campus/ion for ral and phase [0 eliminate the need 
formation on Alpha and Bm Subsiations control philosophy forenernal interposingcurrcm transform¢n wit] cer,ainly sim- 
-paricularly Mr T N Carolin and also tolheir colleagues plify design. specifiealion. installation and commi:ioning, 
in the Reyrone Organisa•ion in lh¢ UK and South Africa 

1 nom ihal onc of ihe motivations which led zo the develop- 
Referenceg ment of rhe cligi[/equipment was I expense of the previous 
D. Roberion (Editor). uum due Power S>stem Protection to * Reference high nickel CODIC/. While the digital relay has 

Manual, *1 Pre§s Ltdi, S[ocksfield ]982. addirional knures, /c authors arc requested to comment on 
P. Muddit[ and R. Niven - "Developments in Transformer price of & digi[al compar¢d ze th' analogue Duobias relay. 

Prokiion" LEE Fourrh Internationallonferenceon A De- perce/age would be acceptable Similarly. the authors are 
velopmen,5 in Power Sys[</ Prol¢¢•ion Publication iequesed to comment 302. on price differ¢nce for a rcpresentathe 
1989. tr'mformer procction panel with similar protection r¢atwes 

J. Treca, and Wang Jiaping '·B(ocr t Sy'cm using either rhe digiial or acalogue Duobias Applications relay. 
in Subs[/ion Monitoring. Back.up Protection and Control'· The current differential protection equipmcm desc bed in the 
- ibid. paper has a number of adiantages over Ih¢ piloi wire feeder 

J.M. Wheaticy - '+A Mieroprocessor Baicd Current Differen. proucction syiems which have been available [0 date An in- 
Iial Proxeclion" - ibid. tereling fcature is 'c u. of thc new un. on mui 'crminallines, 

O. van Welicand R. Ferris- "Conceptual System Design Al- Pos•ibly the authors coutd describe brieny ihiq fcalure. ts the 
urnallies. Substation Control Sysl¢rns". E,kom Trans/,6 new equipment intended as a acessor m your Company's et. 
sion Contr,)[ Ellginecring Report Revis•on 1.1 March 19&9. isting Solker piloi wre feeder pro=tion *pmen[? Again 

could a price comparison be given? 
MR H D BECK: EAST LONDON ]0 the third secion of the paper the desirable fea(ures of the 
Mr President, [ was delighicd Kiral monihs ago when Reg two protection equipments previously described are cnumeral. 
Rosen askd me to contribute to the diSCUSSiOn on ihe paper cdand Ihe 'Integrated Subtation" a dealt Aith. This is mei 
which he has just proented today with Mr Malcolm Whealley. tioned in the contex, of Mo major Eskom substations whih 

1 The ral Remed simple. A quick $¢an ofihe would imagine////ded todcal advance // veryl/ge power[rans- copy of 
I paper. consuk the standard works on i he subjeciand then 
Joi down a few rel. ant commen' 

hly feel/41 of elatian dinuni.ed when [ reimed the adiance 
copy/,bepaper Nut, I mul.lemphasizebecausethereisan>· 
thing wrong with [he coment or prc@entation of the paper, I 
is jusllhat the ¢a,k is a little more compli¢/cd,han k seemed 
a[ first 

Examina[ion of the standard #orks produced two extracts. boih 
from a book ficit publigheclin 1945 Th€g¢ arc womh 

is required of [hc schene,i." and modern protetuve p und prnet]/emust appearte and 
repeating 

here: 

' The firs, cisential of any prolective /heme is umplicity: but 
6 5 a retanve term,od can only be axessed in M !* of 9 
knowledge of whal 

be /•31 ••I-*•-a.**(K 
in many cases actually. 1/tended 10 /rve ihe same purpose, 
1 consider th# these commenis arc Mill relevan[. 

Just as oil cir¢ui[-breaker technology has been challe•ged by F' - 
vacuum and sulphur hexafluorid¢ switchmear; so a chan:e has 
beenevIdentin,be /chnology·used for whaimaybeconsidered 
tobe ancillary orassociated fun¢,ions. Bythese ] meanprote¢ 
tion. alarm annunciation. Inctiring, indicalion etc. 

h is a na[ural human tendency to resis, any change. This ap V 
plies / 0,0 field / Mhnology ingenera] and electrica] eng,nee, 
ing in paricular Any number of reasons. Gither real 0, m 
agined. areprodu,ed [o jus,if> [his resis,ana. Quieoften, ihe # H I Brik, Ffls} f .*Dn 
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fers.Wailld the inlegrated aibitation con* desC/bed in the tc¢,ion is minimal. Therefore. thocconomicadvantages of No- 
Paper be economically appropriate for any bu[ the larges' of ing zo an integraied subs"ion 13 questionable. 
the municipal '1]11,0/ariar,5 in South Africa? 

However. from an operadonable p Olnt orvicw the integraled 
4 ele:Irle p.* "upply indi],Iry deal' with [oads or power sub,Iation cao achieve a more reliable supply of elec,rkily as 
IransterE ranging from thousands of MV.A to uni[s of kVA. both [he incomingandourgoingsuppli¢$ arc monitored and con- 

each level of power transfer there 1, an ©conemic level of dlicd by asingle/ver/tproteclion Echeme. Selective tripping 
otec of elcult breakers Es aehived b> th¢ Irans misslono f a (rip sig- 

1>72 nal to only 1hc necessary circuit breakers in the event of a fauk. le suppliers losi ngsight & theneed for bask proirclion equip. 0 f more imporian¢e though I the fact that time gra,hng of pic- 12 Tequir' for m unlopal '121'balion pu,pose' - rela> 5 
tecle relay rcsponscs could b¢ eliminated if the pro,eclion of which are reliabl, /able, ac•uratc with discrimination and also 

9 a substalion 
aintenance was truly inregrated, wi,h a digital com/unica- free? The author's comments are invited. tion link linking all the prote"n into one overall wheme 

E.. nally. Mr President. 1 would like w thank Reg Roxn and Could the aurhors comment and elaborate on this possibilil? 
aleclm Whe/,1/ fq prentlng an Lnwr"lig and thOUght De the /Uthors see the edunon of the imegrated subgnation 

pr"[}klng //per as : long ter' situallon [aking 25 or more yaers to evolve or 
do theysee h as being retalive[> short. say 5 10 10 years? Coul 

Referener,: thcy please commen, on thi•' 
C The Protective Gear Handbok by M Kaufmann. Sir Isaac This P„man evolucion o & Sons Lid. f protection *hich has bean dewikd todi 

42} Mzsrb. NE I RegraNe Ltd. datashit 6/89 on Digital Duo- couldco.revery facetor amedium voltage,u'.on from 

bias Transformer Pr#ction incoming feeders. Ihestepdown tralisformer •d neuiral eurth 
in@ compensators/resistor5 to iheal'.rl. feede.. Coilld me 

MR authors H P WHITFHEAD DURBAN comment on the cost effectiveness o f th,s ly pe / pro 
M r Pre-dent. Ir Rolien 19 •eil kii o •n for expertis, (ecuon for & nonnal in proicc- mumenpal medl,lril vohage wb•Ia•m? 
tien matters and a' was lo be ex,ted he did cot let us down Do the authors see any,hange in the mea,oring dev,ces in,he 
today rhank you Mr Rosell and Mr Wheatley For qi"g /9 current Id vollage•rans former&. as modern prolon relays 
a look inlo /le flutllre and gi,ing 11, an idea of whi to expect. should impose far lighter secondary burdells on theie tran:.form 

m M) compared Lo thc older ele¢iro. fus' re'clan to The papeT, howeveT, concerned m) stati rnihankal protection *? 
Who come race ta face with protection equlpmen, 111 the dead Do the authors wish to comment On this point. 
ofnigh(.bometime60nlybythelightofemer@encylighIingand inclosinglwouldonces:ainliketoexpressm>appreciallon 
somelinies 0I1ly with ,1 flad,light under the pressure of a break- and I am,ure I can include all hose present. for a vcr> inter eg 
down und have to determine what protection equ]Pinen, has ins paper. 
Operated Nut only do diey have / comend with a variety of 

models, 01/ •rul new, bul a variely of inakes / well 1 would 

aPpeal to manufaclurers in th,<regard lo keep the facel ofrc- 
lays unctuitered and ™y to read /0 reduce the posslbillty of MR P R ROSEN: AFFILIATE 
error a,id I .;.ould be plessed to have your commem on 11!is MT Harden Beck, you ask for slmpllch> and 1 do agree with 
appeal. you aid we ar¢ staring with a ncw' concept. And really e ke 
A Iso rhis new technology requires some trainIng for cammis the Implemenlation *this concept / higher vollages, proba 

gning Engineers which ma) no, be 00 diffieult tor le larger bly the initial implemenialion o f this concer[ at higher woliage!; 
Undefle,kings but [Ins mav not be the ca„ a, far / the smaller ic 132 kV and up.•ards.[ think (hal for p©ople,hal want mini- 
00¢a are concerned. 11 seem• inevitablcthatal] of us at 50* mum 0/1 andsimpler€lays, these electromechanical relays and 
sk/¢ or 5/her will haw to make the iransition frorn the old soon are stillavailable andthislechnology coming m / the 

technology m the ne- From what you ha,esaid the . of,he high vokages is going to work I way down and ewntually we 
old will soun not be arfordable Mr Rosen,could you please will see these complex relays - Acy are complex inside, they 
]Crusknow/hetheryouhaveinyptansto&55iainthisregard arecomplexblackboxes-bulinfaitotheousldewartdthey 
as the ].ter,/re i no, al':,ays that lucid to a first Ime user are very simple. - 

it L' fine ass referenceonce thecomrnts5•oning ....sare We are going through a 1ransidon where vre sill are with the 
ilnderstoed watch with the little ebcapement wheel thai >ou wound-up, and 
Mention has bee], made o f Ille hol.,ile eleclrical environmenti we are going inio [he digiial wach technology. but in faa :1 

1n Sl:bsta[ions and the effurls toconend with this What about is no more difficull to read a dighal watch. Ihan it 19 to read 

the amospheric environ,rwnt - is air condilioning required? an analog watch and / 1 a kind of rechnology change that k 
What m of mu,mum temperatures m be toleraled' going on and Lhig 13 the way ihe world 15 gOing. 

Finallp. this'Lintegra[ed••approachscemstome robeonly,he Harden. youdskedforlhecompo],entcost/]lhle//!aland 
firslslep,owardsfulliniegralion. Inlhiscaseweh•veanurn- analogiransformer•ilffereillia[:irolecnon. AtaguesE]would 
berofprocessorsorcomputerstoreachpanellalkingpossibly say,halilled,gitalproleellon•ouldbeapproximal/]yhalf[he 
to a central supervisory processor. Surely ihe next sep is [o feed cosi of theanalog protection if w¢ compared apples with ap 
allyourmeasuranclsfromstandardisedll-·sinloonepruce. plesandsay, right•vearegoing,uhavea,ransformerwith HV 
m that does the entire job of protecting our subst/lons and and LV darentlal /eximon and We n 4 thW anriumoanon 
thei. circuits - wi,h a complic duplicate yystem a, back up etc I f you wi,nied a fullhouse of proiction the co5t i•ould be 
/ namary. Would [his beanothersicpor loomuch o f agiant iworoome. 0• iheother hand /you cio noi need al] ihese lea 
leap as 'e bring ·'§'ar wars" in" our substation' tures. Iemember they ar¢ always bukin to the jigilal relay, 
Aank so you· you are going .tisc fewer and fe'Aer feature<Indat diewoist 

though. lh¢ diglial protection would be no moreexpeng, h 
de analog protection. 

MR HON WEDDERBURN: AFFILIATE 
[ On mi|Ii-Irminal lines. this different betal. ihib woid hke is s.Ille..1 oexpress my verysincercu,ngraiulanon• m Mes•rb 
Resell mullherminal. und ihiscurren! Wheadey that Malcolm of Reyrolle for differential prolection a very iniere•ting and per- 
tlne,H des/ibed. has been really. al this parer on inwgrated prole¢,ion. Al a giage when the CO&' gage, taitored for the 765 I 
of 400 providing electricity 15 increasing month by monlh we should Feeder proteaon and it is approxl rately 10·Limes the cost 
be of convon[]enal Solker. In timell considering wil[comedown, hul allhe 

every means ai our disposaf for a cos eff=ive 
SUpp]y of momen, it is very expensive. bu[ rcmember /a[ U i horses for electrlel[)'. 

horses. lt was ne/r designed 1,1 its present form / proiec[ an 
Unfortunal* theacala•percennage' thetotalco• of build· li kY cable. it wa% much more [lesigned to pTotect I 7• . 

1ng :L substation which can be saved b> red/in, the coi of pro· cable. 
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The stabili[y of relays, yes these modern relan are justas sta- Ron Wedderburn. youspoke abou,Lhe timescale orthese Th]• 
ble as the older ones is happ¢ning vcry quickly. All manufaclurcrs in [he world, my 

colleague Jeff Cardwell described w at his principals arc do. Iloward Whitehead * rcally hear whal you B huc thetrain 
ing. and obviousb our principals aredoing the /rne thing All ing / en/neers with these new con¢epi and it is [remendous- other firms m doing rhis. ly imporiani and side-by.side with ihe developmeni of th/c rc- 

lays we arc serb/y considering. in facl this is going ahead. Youar¢ going,/ s¢eintegratd sub-stalions ecrtainlywith#/c 
because two things are necessary One 15 ver) comprchenlc span of five yearB lirne. In fiv• years time you will be offered 
instructions but ve had the Gen€ra] Manager of our Division a[ maybe 132 kV and upwards. ever> subsiation you will be 
int:K ou, last week. He had inindedartending iheAMEU Con- offered witl be an innegrated (ype / 41/ion. and the 
vendon bul he had to be back fo. an important meeting yester manufacturer will quot¢ you an cirra for thecon'entiona[ con- 
day and [oday in le UK. Hcsaid, however. and he made tile trol. Thc standard will bc inegrated. and (hat ] think will be 
rern/k in Durban whkh was very vcr> true. that you can haae wi[hin five year5. 
a P.C. and you can have the best manual in the world and you The N effectiveniss 
stit] - ye&,1 his i, ping <0 bc coN cffeitive. won i be able [0 us¢ tha[ P.C., evenread the manual, un- b¢,ause I is going to bc so much cheaper. As I il. you arc le„ sornconc shows you how. and this is equally important on 

paymg citra • f you want ret© control. compared with his 
these type modern relays WhaL we intend doing, 15 thal side-by side 

of con,rol on the substalion wi,h [h¢ manu al ge'll prod u« a vidco tape. You can pw 1 h is 
on avldeotorrain pcople wha aregaingtooperate these and The burdens on ihe CT's aild VT•s of this modern prole¢•ion 
phey will have a picture of il and show you just how to use it, are very low and manufacturcrsaretalking abour using uncon- 
and the n when you m 11 bei ng done with the manu al, peop le ventional Crs and VT·s in their switchgear in order w cut the 
will be able to do it. Without this video il ,!iould bc an almost overall cost and * „ quite possible You won't have to speci- 
impossible task. and we do agree with you (hcre. fy 15 VA ilass IMCI's anymok Yougetby with CT's thal 
The other pollus that you brousht up. Ihe temperalure Th# •his are •ery much cheaper and a number D f unconventional CT's 
mod/n protectioncan tolerate We lesigncd and test for a range are alread> in operaion. utilising fibri 0/ic lechnology where 
of - 10'C 10 + 55 'Cand you don't oecd airconditioning, so you ha•e a crystal and you pass a fibre optic up through the 
k is designed to work in a hos(ile atmospheric environm€nt as cr>,ta] / your high voltage. b¢ it 675 ky or 400 k V. and this 
Well. 8, at these high voltages. very cost effecdve and I ihin k this 

is going to come in. although in GlS giar, ihecosta f a CT s 
And Howard. you /kabou, /cintegrated approach going to noxvery high. 
oncor•ocompulers(halcontrolanendrestarion Nowihis 

is just nol possible. it is indeed being done It was done Mr Cardwell. CIGRE Ls working on it. some We've got people at 
years ago by an organigation in Hong Kong and h does work. CIGRE. we know w'hal is happening there. All manufacrurers 
They had initial troubles but I can be made to work. You are are very keen tosec an International standard forthep,ovocols 
then talking abou[ to,al int€gration and we Proke[Ion Engineers and soft#are used in ¢ommunicalion. but this canne[ scop i¢- 
ari. I [hink. very conservative pcol)1¢. We don't want total in- velopment. W ve got to go ahead and for ihis reason all the 
legration We wan[ separate developincm. WH Ihis scparae software. at the moment being wriacn. is highl> modular and 
developmen, we arc going co develop each of our relays ii can as a be adapted zo sui[ an> Inlcrnational standard. because 
stand-alone relay, so that if the 4ubstation computer fails, the ihis mui be I. it is absolutely essen[is]. 

stancl-alone relay will *111 protect and ,ou don'! loove anythin: Users must be able w buy kcms of Hopmen, from different 
In faci if you have to remember 'hal a relay. arnong, other manufaiturersand buycquipmen[ fromon¢manufaciuref and 
ihings,•a veryaccuraleandvery costefrceivetrangducer,and extend u wilh¢quipment from another manufacturer, andyou 
wilh chis integra[ed station you are going to need very good musl have [he game protocol. This is very necinary and it has 
Ira/ducers on ¢ach feeder. So instead o f the transducerb rather to be done otherwiscrhings would be impossible But •c §[ill 
have Ille relay which then has its stand-alone capacity. and let m *a[ this 13 the way ch¢ world / going, and U is ping to 
ii communicate with the sub·slation computer.It is a safer way 80 /hal way, not because manufaciurers force it, but because 
of doing things. and we arc dealing with something that is 

ii H right, it gives engineering excell¢I¢e a[ minimum cosl and 
Iremendously imporini and we arc nor lalking about spend. 

I 
that /s whal electrical engineenng to us is all about 

a iremendously grea[ ™ra amount of money. So I Think 
5 

way wear¢going. i, the way /a[ most manufacturers and 
9 on wilicies in ihe world wan, lo go, and ya. we will stick 
6 

bepurate developmenx. 

DEVELOPMENTS IN CONDITION MONITORING 
OF HIGH VOLTAGE POWER EQUIPMENT 

By: G R Cardwell 

Manager, Group QA & Technolow, Brown Boveri Technologies (Pt,) Ltd. 

Mit FLU DANIEL: PRESIDENT His first job in 1971 was with Eskom on power station sites 
commissioning high voltage elecirical equipment and associat· 

Geoff Cardwel! has spint most / his life in Capte Town and ed control and proection circ,us. Twoyears laler hetran,ferred 
underrook / his uniycrsiry education just around the corner to Ihe Immion Design Sectionofihe Electrical IngineerinB 
at UCT. Hc thus fecls privii¢ged to address the AMEU in his Depar¢ment + Eskor's Head Office in Braamfontein He felt 
home city. the urge / rerum to Cape Town once more and completed the 
A fter in 1976. co mpleting the B Sc in E[«treat Engineering MBA in I 966 he programme at UCT 
spent [wo years in (he UK on an /El (now GEC) Graduale Fe[ After a short spell with a local contrac,ing company he rcrurned 
lowship. He returned to UCT lo do an M Sc with the aid of 10 E.kom as Senior Qualit) Assurance En,ineer on [hc Koe 
a CSIE Bursarv berg Nuclear Power Station Project and spent two years on site. 
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work in dc arca of sensors and tranducer, Wars and means 
to raise the level of local expertise in these related arel, shollid 
be inveitiga•ed 

2 INSULATION STRESSES AND AGRING FACTORS 

2,1 Equipment]/ading and ..2/ param:ters 
The insutation Systern is chen m unsfy the performante re. 
quiremen's of [he electrical equipment in servit. The loading 
of the¢quipment thu5 haia ma,or efral on thclnsulutlonstress- 
es lo normal sead> state operating con'itint™ the cleancal 
and thermal §Ircss€$ on t. ins,1[abon InateTi.ds should be well 
within (heir capabilitics In most cases ele/rlia] equipinent is 
oper/cdwellwithinidesign[]mit, ThequestioT, of whether 
equipment can beloadedabl'elt:nomulal rating rurshort pen 
ods of (lin¢ 15 the subject of much debate and in·/e tigation 22 
present. ln some cases the insulation system stresbed to Its ther- 
ina! limit willre,overits initial properties but 'lle™-ill bea 
*#oniatheo•¢rall[i fe el theequip,ilent. A guide pubbihid 
8 'EC 354 is based on theojeheal considerations o f cher,i"] 
rzlions laking placein the s/d and liquid insul/[ing „1/ m. 

1 6. The validity of these i heoretical models depends entirely 
on an accurale measure of hal Spot tinperature withtn Ihe in 
51]lallon system. 1'his 18 not e/ydue m Nic variations ill malena] 
consistency and also m 'c proming and assembly stages. M, 0 R CuidweR Tra,151ormer......rers can make lise o f fibre ovUL· mia, 
urlng systems where the ribre OpIN sensors are placed within 
the winding' In during manufacture. 190 The he left /sk/m to join ASEA Electr,cas the„ Campany daign calculalions 
ihould provide [he Ill,}St QA likely places where Ihe ho[lesl Ient Manager and has survived a number of organiza,]onal perntures.d occur. 

•geg •ncluding ihe recent merger bel ween ASEA and Brown erl He now hub wider re5Fifib/,5 c©verig BIT"Group 2,2 Supply nci"rk QA characteri'licy 
and Technology programmig 'ihich indude I• product The incrcal/ development •mplexilies of eleciricity suppl> networks. ill and impon replaccmcni proJecis. Oile area of par c! Liding •he useof rca¢,i•e 

ticutur compensatioi• ef- interest M Gecff' elecirical insulaIing matenals and equipment and the yoil recly of cobunler loads wl[1 has rer.11[ted in Iindesirable Ilarmoni• 
hear more about that now. pollution and othertransient effects being 'cd 'tot. network. 

The:£ cffects. logc'her with lightning Impulses and other ab 
MR I It CARDWELL nor,na! situauar. .... .work fault •onditians, have 

placed addition:,1 burdeiw on the 
14 S,neps: 

insulaion sysims m high vol· 
tage equipment. 

cincir, supply a.-rities .ire pal>ing inaeasing &,tenuon m 
eperfof [nancell#Il voltage powerequipmenton theirnet Overvell.gc• cal]•ed by Bwuching surgcs duririg normal opera· 
rks The decline in electrical energy growth patterly. mupled 'Lon of ¢quipment on the :le,work can alo cause additional 

W the rising colts of replacemen, plan, havecamd suppli- strcss¢§ above,hoseanticlpared from designrequircment,and 
ers and users of power w lake a clow look al extending,h¢ given parameters, 

tife of eK,sting plaril as well as re[Trhishing older 0/nt. 
2 3 I./salion 

Unfortunately ..d p.rtil {lisch.r.. tech]•010'•C•] deve].'inent• insophisticatcd cner lonisation i, a phinomenon occurrin in all I dicicatric milieri· con:enion equipment and und./rable harmon' p.[.ion als when ofthesu suffic,ent voltage is applied across the ma•erial loni pply network. have placed additiona bur•lens on the Eation can lead m dick„ric breakdoun and U normally preded Insillauon s»rms which dele,minetheintegritiof all hlgh vol- by t# partial discharges or the common •isible fe# lf yurface apparalus· It is Iher©for¢ useful i know the wodition of 
& ioniMition known as coron.i The lo•i=ition an,] msulation resulting .*m before maklngde¢isions on maintenance co- 

runa is not a pmperly of the Ina[:rial iele,1 bul is due to [he Olltagesorplai,[ replac£nie•t asembly of the insulation system and is aggrava[©d bye·er,ain 
This paper reviews Inl.ula®n bystern stresses found in service. ele'.(r'cal. Phi# chernical or mechamca[ ractors iII tile 
Ne..ral integrity ./. and th¢ ... and recent developrn€nts material. 

m condition monitoring'fiquip'Int such. *ng machin¢s, 
kitch'car, power and instrument transformers. power capa 
Clters and 5urge arresers. Mauring 5/kerns ba ed ondiss01¥ed ..434 
•AS analyA:s, partial dlbchargedewchon, dielectricpower fur- Y - tor as •ell as preliure and temperalure deme, are di,cused 
and solne curren® available monitoring equipmen, " deucribed r-rn r-rn 
1 INTRODUCHON 
The req'"rements f/ condition monitoring or I•,gh mltage pow- 
. litie, Examples of /4 discharzes,i 

equipme nt hinge. mainly around 1he health / hs cleorical 11 Corona 2) Volds 3) Trees 
"Nlation system. Elic[rical insulating matent,16150•e face, of 
the power el'/rical indusiry which has not eiuoyed adequale lo solid in'ulacion sys'cms Il is essemial /0 eliminati air altenlion or gas 

from electrical ingjneers ln Ihus country, Suppliers and from Users within,heinsulation layers, ilisthus o f ne:essaryto impreg thus type ofequipment have relied hea'lly on Mism nal¢ Bolid insulalion sy¢[ems such as paper for technology transformersand 
and the free availability of imported materials cables *i/,unabl¢ oil of ad,qualedielec/c cons(ant to pre 

A gener/overview of th,bellaviourof mquialionsystems in venl Ihe volta@¢ @trcsses:niheair voids from causing ion„a- 
Ak "d the various rests [o evaluate the,r Imforniance ir tion alld breakdown. Thedktrih••tion of electrical 't- thrai» 
glven, Examples of condition monitoring appa':lus for high the infulat]" isseldom unifirmand iend/obemniniraced 
Vottag e equlpmenc includq automatic control and the u,e of aroundtheconductor ailhighcstpolen,ial. t[ isthus noces- 
eXpert s>Etems are descrlbed and fu[urc appticatio,15 HIe cons, Mlry to grade the iniulation for celain lypes ofclectru:al equip- 
dered· Th¢ paper hiehlights th, need for fur[her dcdopme" mern wuhthe highe" dick¢tric con"an' raterial in Ihe region 
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of /c highes, electrical stress. Th„ will end io sfurt the vol- during Th¢ manufacturing and processing stages in production 
tage gradients from the high stress areas to those with the low- Risidua] me¢hankal stresscs will obviously impacl on the life 
/ dielectri, constant materials. of the insulai" syncm in service. 

Ionigaiion can bc d/cclcd in insulation systems by measurin# Mechaniial stresses are of major consideration in [/ design 
partia] discharge levels The *tage tevels associated wih iolli / roialing machines Special precautions have to be lakcn zo 
sation are termed partial discharge inception voltage (P DIV) sccum the windings in /he rotor and 5[2(Or COr/5 .Apart from 
or ex,inclon vokagi (PI)/,5 in le cage of a decr¢asing vol- vibration during operation. high rcionant frequency Aireises 
[age leve!, The presence of ionisation In signify impending from poor dcg],n or manufacture can cause [he insulation gy, 
fulurc of th, Insulation. h is thus very imporlan 0 climinale tem ic fuil. 

ali factors which can con ribure [oionisadon dunng the process- There are also mechanical stresses involved in Natic plan, such ing. assembly and op/rationof rheelecincalequipmenl. Insu 
as transformers. Dynamic loads such as are furnaces require lation syslern designs mu51 alic ensure that degradation o f tile 1*fornlers,o insula[ion cannot havc,p/Cial widingsupport systems Sysicm takc pim within allowable limirS of opera- network transformen also need adegillite buppurts lo handle tion of the e•luipmen' shor, .i// condi,ions ocurring on the mxm. All windings 
arc clamped under aposinve prersure and Mis changes drasti. 2.4 Elect/c/ ageln: and hakdown 
cally during operation the insulation syslcm will also suffer. Ele/rical ageing takes place when the electrical stresses in an When pe forrning funcnonal m on insulation syst¢rns it 18 thus insulation system cause ionibation und parlial discharge• to oe- 
also factors 

cur at operating votrages. Partia] dischargcs should necessary lo include mechanical stress nol occur 

a[ oper/ing /01[a@c but overvokages can produceparnal dis- 
charges which do not disappear / ihe normal vokage. The par- 3 INTEGR]T¥ TESTS ON MATERIALS AND S¥STEMS 

tial discharge exincion voltic (PD[ZV) is thus importani when The following general de,crip,ion / [CSIS e/h can be per- 
considering eleclrical *ress as an a#eing factor formed on insulating mal¢rials andsystems is bascd on ch¢ ser- 

ies or 
Environmen[at effeca applicable IEC publications. Reference lo th¢ appropri- such as humidiry, pressure changes. du/. 

ate 1[C publication should be made for dcLailed information. chemical fumes ¢Ic. will contribui 00 che carlyonset / parlial The morc common tests aredescrib¢d In Ihe following semons, discharges It is thus important i eliminate theeeffects par- 
ticularly when theequipmenl is operiling in har' en'lronmenli 

3.1 V•ul,I inspection 
This isob•iously the bask typc orevaluation procedure. Fac. 2 5 Th,!rmill »gring :Ind degrud:,tion tors whichcoul provide anindicauan /[he Lo,UlaUOn condi- The Insulation of clecrlcalequipment is affeced by man> fac· non include the colour and colour changes experienced tors and lemperature ts probably the 

in m 
InoiL severe o f I he ./.g 

ice. Deposits of any cont»minating su bstance such as oil or 
facIors. There is an inlcr.relationship between the lifu «pec. chemical powders. together with high humt/,could damage tane> and the operaling temperature of a transform. A law the surface / the ingulation. Externaldefc/s or falur¢& can 
describingthis relalionship was put forward by Monisingcrin also reveal problens and whcre rhcsc are significant thedenen- 1930 and in general terms states that an inerclhe or decrease 

sionB and s/¢ o fany defecr or area eun be me/ured [o d€ ter- in operaing t¢mperature of 6- 10°C, depending mihe ini 
mine /e severizy of the fault la[,In malrial, will rcgull in a doubIing or halving o f th© age- 

in@rate of[he insulation.Theageing process orth©rmal /gra- 3 2 Elect•cal teits 
dation 13 assumed to [ake place 1,1 8 homogeneous s>§[cm. The The most basic les for an insulating materialis its insulation insulation materials ihould be uniform and the agcing meehan- 

resislance. Howeier, moit iniulatin, ml,teria], have isms should be first order /emital actions like the chemical d very high 
clcelrical r¢Bislivitv and thus (he values o f insulation resiBtanc¢ breakdown of consuments including depolymerisanon etc. 
are a!§0 very high and are subj¢.110 larg¢¢rrorg unless nithods Otherimponam factorsinclude the presenceof warer and oxy- 
and procedures are carefully controlled. Resistance measure- sen in the ingularion Me. 
meni can be made between any M conducting parrs of the 

The ageing proicss coniisa of thermo kinctic degradation of clectrical equipment. Specific measurements of insulation 
th¢ mam mo[«ules in /0 ma[crials. Thc bonds between [hcsc resistance are volume and surface mistivily. A change in 

mok¢u les ar¢ broken due lo I hc vibrational energy caused by resistance values during sen ice life could be used to indicate 

the clevated temperatures of the many atoms ]0 the /cup. changes in [llc qualily of the malerial or iertain properties or 
th¢ effects of conLaminanIs such as moisture The exi¢•i of de<:ompilon of ihe ma•ro molecules is gr,en 

by mc Degree or Polymerisaion of rhecelfulose. Th„ gives a The dielectric lo!2. m diii,pation fac[or is a standard test for 

meagureof le deterioralion in the insulatine material proper- allinsul'[ing matcrial unles' a perfect gas )n"]ation is being 
andthe form.ionofageing.roduc¢6 The Degreeof P'y used. A change in the dissiparion facior or [an delta during the 

:P: risation (DP) thus I an importa,H parame,er for assessing lil of the equipment is a good indkation of the deterioratim 
e extent o f ageng of the cellulose material The factors as- of the insulation sys,cm. The diet«iricconstan, orpermitivity 

socia,ed wi,h [he Dr are illustrated m ih¢ following diagram. o f the insulatint material I a basic properly which should no[ 
changesignificantly during ihe life of the equipmeni. This can 
bea us¢ful tis, when designing new insulation systems ro ec· 

sure that #e electrical stress distribution 1 within acceptable 
He,H 1 limi15. 

In all cas©§ 8 gervic¢polla:¢ proof [cM iscarried m on thcclci- 
-- . tricalequipment to enireth/ [hein,ulationiystcm /11 meet 

[hc spccification, Voltage 1/¢ls above scmec village ari limmcd I--r-1. . 

for acertain lime in/crval as precaulions must be taken lo avoid 

1 AGI•G•,•A,1) overnressing the insulation syslem which co/d lead to pogs· 
ble detrimental effeed taler in use. Opor otragc tests to break. 1-.u• Ill 

down are often ¢endited on new insulaiing matenals and /6. 
0.•a 

tems to establish limits of operation or when acce/ing new 
mater/supplies wheresamplcs aic=cd from a bal¢h m en· 

F,gure Z Factors t/flue//1 5Urc thal the material the meets Devee of Poiymertzarm 9 specific@[ion 

l'he duccion and measurement / any parnal discharge activity 
2 6 MI·huic/ Ind Ini/""tai iactors during ihe service and ovmot,age proof sircss ies,s is an im. 
Thi in:.alalion sys[em is Invariably slrer.ied to solne extent 4 poriant indication of thi healthof the ingulanon syn¢m. Van- 
med'llical furireuning during ihe operation a f the equ•p ous method§ are used to meaure partial dischaies including 
Incm. Mechanical 'resse' ian also be a InaJOr con,ideralitiT, R use / ral o in[er furcm melen and a¢ous['cal docclorss 'ch 
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as microphones or tran,ducers which can be us¢d lo locate the considered to b¢ an *ing factor Electrical stress is important 
murce of dlscharges. Partial discharges may be characterised as an ageing factor when parnialdischarges arepres¢,Hor could 
by quanuties such as charge repctmon rate. unip]Llude a™1 1,1. develop at operating vultalle. Disch•rges al over·olidge are im- 
ception and extinction voltle. Special equipmen, is used to poriantif 0/"Itages occur frcquently or if (hc partial d» 

measure the frequency Ie•ponse togivestatistical disiribu[ions charges d© not extinguish a[ norma] operating voltage, 
. Partial discharge profiles for the particular equipment." The ampludes and ilme # nbu,ions of partial discharges arc 

powerful diagnostic tools. Dis„ibulions can becompared be- 
Mn N m and service voltages. Varying ihe ¥0]tagc will 

produce differ<nt re/lts and the partial discharge amplitudes 
and distrib/ions will vary dip¢nding on the geometrical loca 
tion of pulic /cs and Ihe void dimensions Typical panialdis· 
charge characteristics are shown fe. differem types of void or 
defect. 

4•n· 3. Bask partil discheite m™u,€1,64 50 E' 27(e 

A major probleul associated wlth mea•urement af partial. 
ellarge• is the noise or background interference levels froit• Ot•/ 
sour«s. The interference can beexternal from olh/ electric/ 

equipment 257 0, even internal to thesupply sourceof Ihe partial 
dls¢h:rge measuring device. In all cases arrangeme 8 m ust be 14/ 
made lo reduce the background noise levels such as a Faraday 
Cale for the trst area so rhal disc•iminalion Can be easil> ob 

lained at the lower values of discharges 

3 3 Physical and nwchanical lests 

The basic physical te/r nor mall' dene on Insulating material 
1nch,de [hickness. de®ty, amd changes in dimensions to deter 
inineshrinkagc or elongation. Other physical proper,les which 
can have a bearing on the p¢rformance uf „ziltion Illaterials F,2,4,e A 7>P•eW panial discharge e/•an./enstiesS 
In service include hartine„, elastioty or stiffness and porosity 
where impr•na[LO. 16 required. Mechanical ageing /sts areperfomed when /sukalion sy,tems 
Other are subjected to mechanical form during service. Tfus 1 up- morespecialued ineehamealtest• forcndurani in serv- 
E. plicable le rolating machines. 5/11//ar and Include cerlam type• 01 /,brailon and lm.actle'l Theqe test' are required 

transfor.Qrs whcre Bhort¢ircuit forcescanbea •Igniflcanl fac· Wheretheequlpmenthastowithstandscismic forees, inpartic lorduringthescrvicelite Thcnlechanical,(re;3 6 where fuaorsapphed nuclear power plant operalion 16 con,crned. Opera must he represental,ve o! thes,re„o occurring during Ihe service 
tiOnal tenS are normaliy perforined /11 ihe prototype equipment 
to operation. Undesirable siresses such as occur •ing resonance verify that it will withstand a certain numb/ & operalions be,ween me,hanical pms must be avoided. 
equ"le,11 lo the required year' of service life· 

Thermal ageing tests arc per formed [0 delermine the exten, or 
3 4 ./mical tril& degradation of the insulating material propernes. Ther'nal age· 
•hebas,ctiernical,¢5Iperformedonmostinsllialingmateri. 1•]gln•olveytheexpobureoriherna•crial'orem•ratlileshigher 

. /0/ture content Water cons./ of pola/sed mole¢ulcs lan expecled m Mi¢c and above the mamals' nlairnum [her. 
which acl as condue,ing p/]15 1,id co•lld lead toele/rical break- mal limit. The Arrhenius relationship i„imd 10 *k the m 
down. Cond•le, Imy ics,s arc performed on ce,tain solids and lation performanle b> /101'Ing the res,11,5 forihe logari,hm 01 
]'{11'Ids to uld,ca,c the teakage currenior diclectric loss Fo, cel- tim¢ taken 10 reach a certain degree o f propert> change a.in' 
1'[Osemaleria],theD/greeofpolymer,sationg,ve,adirectin- there¢lprocalthermatdynamicabsolutetemperalure. TheAr. 
dicallonofihedecompositionofthecell//moleculeandan rheniusrelatlons/pcanbc used[Nalculaworthetherm'[en 
5how the ekle,11 of agclng of the cellulobe mater•a[· durance graph ubed to estimat. ageing [imes for .allou• ... 

posure tempe"tires. A procedure for therrnal evalialioa of in· The more specialised chemical tests include gaschrorna,011'lly' •ula[ing mater•al Is given in [EC 2Ifi ' 
/0[nic absorption, high per formance liquid chro mato,:raphy, 
ina, sPe,romciry, Infra red ;pecirophotometry and x-ra) 

3.6 Functional tests 
di ffraction· Ist 01 [hese tests are only per formed where •.mplete electrkal equipment ··hould be sublected to a se I. 
de'a]/devaluarionof thecompont]Onofinsulatingmaterials /1 runctionalicitsduringisde•elopmentstug¢ Includedw'll 
Ismqui .d. Gas chrom•liography lall be performed on sl[c w. fixed be iests describd in the above paragraphs. The Inain oblealve 

ar polable ap.ratu• depending an the power unlit>'s isto¢nsurc * theing//ion sys[¢rn will withs,and :111 require•Tien[S xerwee ' 

conditions 111:]uding a cenaln d/ree of abnormal i,peration or 
harsh envir{JI,Inent or couole atmosphere, 

3,5 Ageing tests Type tists on c lectrical equipment include verifying Its ':Ip,1- 

;t'"it„.,r22117'blf,t 'v "'2il'2rd. •!gz*- bltlty / wilhs,and spec//d faull conditlons •lihout caubin0 
any damle or deformation torheequipmen, or lit future per- ?erv]Ce he. The conditions for simulating [he prace« of age· formance In ser ke. Scrvicestress¢s are applied aim iheresu[„ 

'ne are cont,01]ed / a laboralory /vironment i be / close accu,nulaced to determine the acceplability or The produ/for 
••bir m/ :"vice conditions as possible in arder [o obtaln the cusiomer 

Ingful res /5 withinareasonabl penod of timerheage 
ing [actors are 'creased ir, Imen5ity or the time scale " short 4 IN SERVICE MONITORING OF EQUIPMENT ened to speed up khe reactions and pro• ide a result to .•,th,n 

Some o f the more recent developmems in monitoring techn,quem 
•;•;•abled'grecorconfidence Themcchanism•'f ageing for varuslype: of elecli,calequipmentaregiven in'h'101- 

Sulatiai• systems and The procedures forcomparing the lowing sections. Exan]» are taken from rcion[ ageing I.hnical jo. 
lacIOrG m the tests and m aerial service are de-bed nals and brochum and some diagnos!/equipment de,uihed 'Hm Theageing„•hanism,mus, Kcarely,untrolled may no[ be commercially availablc y<, 

/ 1!le more 'he ageing stresses aie intensified OT the 1/15 ae 

celerated, the greater will be the risk Of mm in simutaingthe 4 1 Relating mihine' 
conditions fomd 6 19 SCrV,ce. Abeal projecl inmated some year, ago under Ihc au•pices or 

Electrical ap,Ix [esis arc per formed whe,1 eiectral stresses arc th¢ Ro•ating Machines Work Ing Group * the H]gh Vollage Co. 

AMEU CONVEN ] 10" PROCEEDINGS 1989 89 



or/nating Commincc of the CSIR has es™blished an Insula This gives an indkation of I he brcak= contact condition for 
tion Merit Assessment Scheme for HY machines. This scheme planning f.'ure main'clance oulagcs. 
was originated by,he CS[R anc] developed with inpm from yar- 1·hc solid Ins/arion *m en@idc [he switihgear can be lesied ious members of [he Working Group. Thc scheme Ls based on by the usual rounine and type tesi applicable m rhe the equipme/. measuremem of capacitanec and tan deka or dissipalion The internalliquid or gas insulation can also be tested during faclor of themolors' insulation *Cm. Red/©ction and meas- a mainknance ourage On.linechecks ortests includ¢oille,€1 uremen, / par,/ discharges is also included ancl chese racrors indicators and SF6gaspresure or d/nsitymonkors whichean are ¢©rela,¢d / show lhe c/,c/of demrioration of:he insuia- 

be used to alarm or signal remote control „ntres. 
tien. The Scheme has demonstrated that it can iden•ify (11[ty 
or wei machines and also insulation wcakness so lhal rcmedial Techniques are available to detect partial discharges in switch. 
action can be taken gear as for olher,ypes ofcquipmen'. Thereare.however. limi- 

zations/ thi ¢/cnt of measurement and accuraw determmna- 
]neonjunction wil this Scheme a Nation/ Motor Fault Register tion of 8/ source of discharges /* Ihe equipment is ener- is being assembled. A large number of maline failures urein Nised. The magnitude of /„ hmes cluded fromihequcstionnaircreturnssubmitted by/,machInc may nor be possible (o de- 

[crminc to any accuracy but knowing their location will assist repairers. Unfortunarely k has nol been possiblero show acorn- in deciding on remedial action 
lation b/ween the decline of ihe machin¢ Meri[ Number and 
ihe utimate fanurcof the particular machine. There has also Par•ial discharges also give rise to acoustic emissions whichial 
been little correlation between peak parIial discharge magni- be d¢iecled with ultrionic dclection d¢,1CCS As le ukrasound 
rude md insulanon delenoralion. However, tile meusuremen„ is attenuatedinsolid insularion materials. this techniqueiS U5ed 
involving tan delia and capacitan¢¢ have proved use ful and the for [ocalion o f exposed discharging sources. Di fferen, designs 
Register is being maint,ined by Mr ADW Wolmanins of delector are used for merale]/ switch/ar and ouidoor 

swl//ar. A hand.held *ragonic derector equipped with a 
A number of Nor[h American, Japanese and UK utilities and parabolic rence or and microphone is aired at the suspected 
research Imutes have proposed variouss)·sems for measur- source o f panial discharge and the signal iningily indicates rlte 
ing insulation dierioraion based mainly on panial discharge location r Lo [h, opcralor. 
measurements but abo including spectrum analysis from impe- 
dence yarialion with frequency. 011¢ pankular scheme deve- A syslcm for continuous monitoring of m/[allad swich/ar 
loped by Ontario/Iydro in conjunction wirh Ihe Canadian k. has b/n developed by Onlario Hkdro. Panial discharge sources 
meal Alicia[ion inlo].. th. on·line measurement of panial andsurracc [rackingare monitored both electrically and acousti. 
discharges obtained fron] capacizer couplers placed in the wind- cally This enablcs false alarms to be reduced by climinaing 
ing slots and in the windinB operhang 11 extraneous noises while rainl'ning (he area. @en'.vity [o partial ls- 

charges. Thissystcm has enabled old metallad swi[¢hgearin- 
This mithod gives correla,ion between Ihe type of failure stallations lo be monilored to give warn/ngs / insulation de- 
m¢,hanism and ihe effeCIS on discharge levels based on load terioration and prevc/ /ilure. A seto f sensors i, instal/d in 
and emperature variation. Ontario Hydro have been able w the 48:lch@ear pan/ and an ultrasoni¢ microphone and ara. 
reduce(hcir maJor •I•inding repair ra•c from 6/0.15 winlings dio frequency ancenna are used to detect the panial beharge 
.r year. a result o f regular monitoring o f generator winling activities, The /11 monior uses astrip chart recorder to show 
panial di•harge levels.1, the amplitude of parnal discharge aclivity The older swich- 

A different approach 15 based on impedance balance between gear panels can bc fitled with *ccel] monitors ona rota,ion 
a number of idenlical coils or pha!.es which make up the machine ba,is to identify where parial discharges could caus, fallurc, 

windings, A Surge Comparison Tener compares The impedance Repairs to switchieur cal] then be carried our under a planned 
of [he windings zodemi any haul,&. The ins,rumen, applies a 00./ prOB,amme. 

shon time surge I a miched pai, of windings by a capai,lor 
discharge The volta/decay pattern for ¢ach of the iwo wind- •IL - 

ings:sd/playetiona/reen Ifthereareno faulls/thewind 

4 and the irn pedances are balanced [he i wo palierns will be Ky r==9- led 
idemical and coincidle. If one of the windings has 1 fuuk or =*Hred-Ii-98• defect the oscilloscopepal tem will give a different K/e and 
a double line will appear. The advaing¢ of this iype of 1/§1 

is 'he abili,y '0 compare lurn 10 [urn and phase to phase insu- 
lanon whercas mon other insolation [csts are for winding 10 

ground insulation 1. 

Me[hods for measurement of partial di.harges 1,1 generators 
using the resulting radio freque. y signals ihat arc ]0¢ated and Figure 3. Block diagiam of prototyp¢ Mew!¢!od Monhor IN 
mciured by high frequency resting //7 iques are also being 
deiloped. The monioring sysurn uses coupling uni[§ on each A generally accepted technique for detecting hot connections 
phase m combination with surge arrestors and prole¢tion capa and possibk impending /lures inouidm mitchyard, uses in 
citon lo detect The RF voli•ge. Coupling arrangements belween fra red lherrography to measure the infra red adiation fr 

e valor and rotor are ,]so included so rhar infornmion can 
7/ an area «hibiting higher than normal temperaire. The 

obtained while the machine U in operation. M 
tem is basedon thein€,casing [emperaw/ ina particular c 

comprehen&*summaryof all 'he diagnos•ic lc5ls which can polent prior to failure. It has a very versatile application 

3.> euse d for inspeclion an,1 con'inuous moni'oring of roiating canal,o beuged foridentihing weak componenisinele¢tronic 
achines Ls given in Ihe paper by A Kelen from the May liC prinled circuit boards. The cquipmen[ has been developed for 

C[GRE Symposium in Vienna on New and Improved Miteri specialised applkalions for sub&tation monitoring including 
als fur Electrolechnology identifiq/on of transmission line componen, problems. 

4.3 Transformers a/ Macirs 
4.2 Sultchlear Agoodoverviewof,he diagnosicmethods used for transform- 
Apan from the rouine and special maintenance activmes as ers in service is given in [he General Report of Study Commit- 
recommended by the .upplien and carried ou[ to var,ing degrees te¢ 12 from the 1986 CIORE Par,5 Session •• The narmal sur 
by the uscrs of §witihgcar, rhere are relatively few specific ¢evs veillancelechn,quessuch as d•solved gas analysis {DGA) warn 
avallable tocheck theintegrity or the insulation systems Mo,1 of faults whxh de•clop over a relatively long period of time. 
swi,chgiar apparaius have inbuill Irip couniers or deviee• m Although k 15 impossible to predi• an instanianeo us fauti, the 
indicatethe number of operations. A fault current me#uring following tchniques should provil some mea,ure / derec 
devic¢ can be incorporaced in the proce,[ion,ircuit which inte M and warn agains, faults that develop aver a few day' M 
graies faul[ ¢urren[ over a number of faull charing operations. week. The use of on.line DGA equipmen[ is gaining a•cep· 
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tallce and this system ¢an bc used where suspect transformers The quality o f the insularion sysicm is norma y measured by 
h been lden['fied High perform= liquid chromatogra- ian dchamsts beforedespatch. Instrumen, transformers aresub- 
phy has been introduced to identify the presenceof furanes and jected to impulk voltage rests and chopped wave iests and thc 
furfura# . the oli. These give I me•sure W the degree of possibilky of partial dheliargeE can bc deermined by measur- 
degradation o r Lhe oil :uld paper insillation system. in@ any increase in dissolvedgas in the Iransformer 0,1. Allow. 

able inercases in each combustible eas are of 1 or Four 2 ppm in an 
techn,ques to mooltor tra],sformers In service, namely hol 

oil sampletaken 3 days after the i™. Good taboralory raa 
spot dele 1,0,1, palt,al discharge measurement, dis/lvd gas 
analysis and inechanlcal changes are degibed in some detail nes ar¢ needed zo measure increases of such low ppm levels. '7 

in the [986 CIGRE Proceed,4 on [·raformers. As for other high veltageequipmeni. the measurement of par- 
Manu[acturersln generalcons,derthat the useof thermalcal tial Jischarges is an ae·•pied technique for id¢ntifying faults 

alations of wincling temperatures are too inaccurate to base ininstrumenu transformers Mmurements have proveddifficillt 
de :mions on transformer loadingand rernaminglife. Much de· in outdoor switehyards due tothe high kilsof electrical nni•e 

Pends on the type of cooling s/ems 1,1/011'ed and whether it andolherinterference Thenleasurings>·slimsmustbeablem 
1. possible re in// hot spot dercetors in the locations of the suppress or eliminate rhe various sources ofele,trical noise.28 

most likely high ieniperature. Hot spot measuring d/lces h:ive Ontario Hydro in Canada have developed a fault detect i.£ 
Ingeascd in reliabllity and /cir use a recomme:ded in the /ew dey= for con,inuou• on-line monitoring of substation equip 
revlsion of /0 354 on I oading Guide for Oil Immersed Pow ment based on pardal dkharge detection. The appar# wm 
er"Tramformers TheleofconventionalwidingimperaiL,re de•eloped aftera number of calastrophlcIT failure' 1n ser• 
'dicators or the th'rma] Image iype have a »sible error at M It was necesgry to deve•op anon line mca'unng device as 
overload of 15UC whilhglve•al equivalenterror of four timeb failurecould occur after a short /terval from the #art ef par- 
the assessed loss or life under overload conditions. I tial discharge activity The cquipment consists of a faull anti 

The measurement of parna] duseharge and determining the to- cipator which can deteet and idennify a partial dlr.charge source 
Qtion of sourc. has beel les,•bject of many pap¢/over re ina noisy subslation using a high frquen•ycurrerit (ralesducer 
• nt years Differcni methods re used Qo Ineagre the level of in th. main eurre. n..imer ground coniedion Theout· 

Famal discharge A curnmon /171'oa<11 55 to '52 th¢ 2/Dus']C puts from a number of transducers connectd 10 Thr CT'S J,1 

Mgnals and sensitive microphone,to /cn(ify the,ource through th¢ substanon are fed inlo a rnultiple<ing proces# /11/ can 

triangulationiechnlques fromdifferentplacesonthetransform- Identify che particular unit with partial discharge simal,. 

er'ank. Thk technuque is used by manufacturers to locate Pm Recordsof CT faitures indicated thi s>,tem disturbance, such 

2:•tturces during the final testing of transformerb 1.efore • •2.:1::.7]1221,1•,• b•rea•k•r ••pe•Ta•,•i•3••c•••.•:t221:J 
interference was alio noted a few days prior to a CT fallure " 

Mechank' 'hanges in the active pan of,he transformer can 

Manindleanonorpussibleful•Ireproblem#hen,hetrans- nercnnesseclallcy Authority(TVA)ha•alioexperienceda 
formerissub•eced,oshori guit forces. E,pmments,Lwng largenumberof calastrophieCT failum. Theyhave/nneinany 
lowvol,age,mpulseandfrequencvresponManaly#chmques tes•son CT'511*wmasurementsbasedonpowerla• 
haw been used¢o check the-Inding clamplngarrangements torand,apacitanciof,helnsulatton,ystenhin,de,ilitycr·s 
and bect any conducIor movemem In ser wre· Merferace likely to fail Temperarure effees are taken inte accoum and 

Problems cause difficumes in using 'h approach for on-[ine compensallon for the estlmated internal temperatuel• u•ed Ibr 
monlioring /0 or *ng power facier readings according a correction curve. IVA 

pressure 
alsc R (hc on-linc hydrogen monitor developed h> a C'unad, 

A /eject undertaken b, the CEG B and the El/tne/y Council an company. The hydrogen contern o f the 0,1 in •he {T „ moni. 
Reseurcll Cen,re ln the U K to predlct the remai ning 11 fe o f m tored a [0110 wlth :he power factor * c apacitance to establish k'VlranEforiners]nvol,esthemeaburement ofanumberoffac [rends Although le hydrogen readings are iomewhat inac. 
tors, These include mois,M Id acidity. DGA and furfuralde- curate, the instrument can tell when significant iliereu•cs in 
b,de as well as breakdown strem" re„stbily and tan delIa hydrogen [evels occur to give a warning to the si,hi/on per. 
or 0,1 samples colcied from trans forrne•• in service Iii addl ,/wl. Where posible, preu,]re irans,Ilicer, are mounted on 
1100 the equ•pmcni meaure• high voltage DC· res„nunce and ,he dra•11 valve of the CT to monitor oil pressure, build up / 
par.al discharge characieris/cs o! 1.. transfoimer insulalion the CT develops gas. TVA also lige the partial discharge d!,ruig outap, The alm oflhe project •s to screen, large num- nonitor/g scherne de¥/uped by O[,turio Hydro us [les¢ribed 
be. / transiore/ on a Mular tm„ by,oveffectlve melhods above. I 
On site uing unskined slaff, Trans farmers idenified assuspe¢, 
Wmild then be subje¢[ed 10 8 full programme af tests and TIA hav¢ do[]c a number of mt,8urement, On CT's on their 

./1/.10/ S I system. In one case a Cr fitied wl a hydrogen monitor indi 
caid an increase in hydrogen frorn 240 ppm w ]000 ppm in 

A 1-_* the space of one hour Using th¢ methods described, TvA have 
b«n able to preveni catastrophic CT failures in a number uf 
[hcir mbstaEions 

Bushings arcinniany ovs B milartocurrenl Iran'former•with 

•• oil/paper or re,in/paper insulauon systerns In some Europe 
- 966 an u,ililies. bihings have been fitted with an oil sampling device 

which hasallowed oil lesi and dissolved gas anal/is to he per 
P"4,2 6. Pa// discharge nleosu,ing sysM. for 132 AF formed· Spe¢ial Precautions mu,[ be taken when samp!„goll 

from bushings asinmost cases [he oittolurne I lion•fnyme,@l retati•elysmal[ 
0,1) specially trained stal should be allowed to take buthing 
oilsamples If theme/„eorgasconint Intheoilisabove 

4·4 Instrume/ normal.[hen bushing, shoul bereturned [o the workshop fa, transformers and bushing, 
Th•relatwlyhlhnumberof instyumenlir•r/ormer failures reproces,ing and vacuum filling with new 0,1 

*rlenced by manyumines worldwide has focussed allentian 
on methods to moniIor and preven' faiture' in service Apart 
from cenain makes of in5trumen, iransformers which have 4.5 1'"er c•paltoni 
showndesignwcaknesm.lhemajorcauscof fallur6archigh nemonitor,Illot powel expaci[or,inst/1/00(hesupplynet· 
beq#gran,ientiandl,ar,noll,p"tiononthesuppl,5y•- wo•kisusuallyincorporated'ntheproteclionschemes for,he 
tem. rh= [ransienis and harmon ic can be ca l,sed by 150lator ¢apacitor banks .Id/or l e sepurnie . apaul or u,re. 1 hc in 

*Ing find in some cases switching of „pacitor banks and d/,dual capaclier Lans •re subJected le the normal i/of 

•2'•,• -pensator Imment without//proper Aliersbeing electricalies„ /,or to de,pakh. The eapacitanit of eachcan 
is me/Bured and thes¢ values are used to ensure that the mpa 
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citor bank phases and subdivisions of phases arc properly Although Ihe sensors required are generall> expensive items, 
balanced in imice mn/ro processors are relatively cheaper than recordine devices 

andon managea lareer numberofinputs. The mkro Capactor cans ¢an be fitted with •nternal or external fuu de proces. 
sor ouiput can K arranged I provide system operators wil pending on :u/omer prifera¢¢ and application in the power the nemsary information to take aclion orelse can be linked 

network. Internal fus,sofferadvantagesasthesmal[unbahneed directly to the unlrul und prolectiun by/ms to provide auto- current forasingle fuse failure will no, Impthe bank protee matic *connition / suspect uni„before failure tlecirical 
mon External fu•e& have theadYantagc that it i&•:asy to idcrui· power en@ineers may be relucrant / rely on computer based fy thc failed capacitor which can be replaced in a shorttime sys,emst©con,rol equ]Pment on Ihemajorne,works. howier. Dewl©pments in polypropylene materials 'Tail film capacl- 

micro processor baxd schemes have been used for some >ears tor• allow for " healing " small "Med aread Ihe individual alread> in (he com./ and protection field. par: icularly where elements. B 
net//k parameters have become complex, 

Like otherhigh vo],•e powerequipment, capacitors abo ex· Sensors and transducers need m b¢ funher developed to be 
hibi, partial discharges where the i"iulation 15 overstressed. The come more reliable and more cost effective, How-, exam. techmque of aoust„ emmision has been used by a Polish uril- ptes 0 1 available equipment described in the previous x ctions 
ily I measre the level / parnat dischargs in high vokage show That some ensors huve already been Iricd and te,ted in 
eq:ii,iment inadingpower capacitors, The acous,ic emmision the field. A great deal of development work is currently in method allows (he soun:e of the par[lai discharge / bc lucuied progress in the udlka and manufacturing organizations owe, and IM ha' i. advantage . not being as sensm•·• to clcc· 

seas. Dighal techniques malso beinginves,igated whicii shouki tromagnetic Inlerference from 0[her 1, 
sources. 

make ih, surveillancesystems more reliable andcost effect,ve. 
4.6 Sur,le arrestur• A Japancse un!„v and a manufac[ urer of gas ¢i„ult brakeri 
The Accepied *W For mon'to„*the condmon of Baphs haw jogihel develepcd an on-hne monnoring syskin For talge 
inetal oxide i,irge arre tors in service :s to measure [he leakage gas inKula[ed substations. Sensors for Ihe monitonng of par 

current and •letcrmine the resistive ¢ompon€nL whia Wil]81•e Nl dishaies are iniwiled // fibre optic coupling r. Ilia••i 
an indicacion of tile health orthe arrcs<or. Atpo,I.er frequenci control¢ir¢uks. Insulatinggaspressureordensit>,mon,LD, * 
voliage,thecapacitiveleakagecurrenl 'llt bele dorninan/& nals arc alsolneorporaled in the substadon control cuctilt Othel 
tar When the resistlve compon•rt increases it indkates i puw- me¢han]cal type monilorlogs>,tems includ• operating Ingand 
er loss m me arrestor which in turn generatei additional hear. hydraull, systemn motmoring . ver# that the breaker 6 
If thli heal energy beeome' scessive, thermal instabnity will mechanically sound.I 
re,ult which could cause failure of ihe arrestor. A syslem developed by a US manufacturer is called Tra„,folmer 

Monirering Syswin (TMS} The TMS is ins,alied m a 0,01 The leakilge current delector can he used in conjunction with 
a surge c.unie, wllich records ille number of surges 'hrough cabine next to the transformer and linked to j host mnnputer 

opil 11/ and elephone hnes. The inpilis tn the 
the arres,ar ']ements The leakage Current anal>ser m a flbre 

re•ureb 

TMS. b•cd on apailable sensors. include Iop oll temperature, the liNrea„in harmonic distortion duc to rhe re,i!.tive compo 
nen[ of leal:age current I win'.current, relative corona or parnal discharge, g.* 0,1 

analysis and various Matusinputson the *cooling 9'em The 
TMS $,semiscommercially av/lable and ean beextended when 5 MICRO PROCESSORS AND EXPERT 
new or improved sensors, Iransducers id SYSTEMS signal adition,•g 
equipmen, become available. / 

The applica[Ion of micro prucessor b:ilied survvillance fy'lerns 
I ....ing a reality in the laryer supply utilitics for mon/or- 
ing sub„/ion Nulpmer,l and /rov/ing automa[Ic control rea- The above ovamples indicale thal tile use of microplocessor• 
tureg aod inforni•un la the ne-rk control ien-, 11 19 be· for on.linc monitoring is becoming acecpted by thelarger uil, 
eom*nomicall, ji,s,ifiable to use micro processors in coin- ties. It is envisaged Ihat (hese micropfo¢essor based s>•[Inl will 
piehenswe schern. t. m....v key equ'pment m s..'Ce. develop imo *pen sy/cm, over Ic nen S M M years The 
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empert sviterns will be designed to ease the burden on Eystem 16 A Kele' Diagnes'. of HY machine insulanon - from '/sp/· 
operators and provide ad¢qua[c warning or even automatic d I. tiu,•toce,11]1]uou'rn•,11]1(}ring ..r 102n . CIGaESDnpo» 
co]Inection of ui:L. V]011]]I, 03 87 suspect cquipmenl prior to f.iure 

17 A WU//1 D Hall 911/ rew m.hods for high-v©liage plani 
IPP Power 6 Rnsinee.ing Joilrnll, No 4, July 1987 CONCLUSIONS 18. R vali Halie,4 IC luile, J # an. I Kum. Preven[ins fa lures There k a definite trend Ln ut,1,4 orNanizations lo take greater in outdolir ']ymbillio• dal me,al elad gli[Chill - IEEE Vol. 

in[erest in lhe condition of high voltage power equipmen, on PAS 164 Na ]D, Ocieher 1985 
their net•orks. Al,hou• periodic monitoring ©requlprn¢n••d 19. ARA PrnducT D.K.]on Faillt Are Devee,or,Type LBI D ! 10 
proper mainienance activities .Ul preven[ a large proponion M D T All•n Gene,al Repon .Group 12/ramformers] Summar> 
of f/ures in Se„ice, a combination of older elipment and /1- Pri,LMMdir,g• [,1- Ihe IGR6 'TGRF Paris Sessien 

undesirable ne,work overvoliage, and harmonics hasbhown that 21 R.ale,nki, 1[)1,Liville,/Belanger ]nsu[.iondiagnosticsyy[•rn 
]]crl©dic monitoring will notalways idennify a poten,ial failure. for H• .wer,ransformersinservice Paw 12-01.1986¢[ORE 

Par• Se•1(in 
Thed/velopment of on-line mointor'ng equipm¢nt has been in 22 T Kawainura et al. Anal>•,8 gwim ill.i(bed in oU and iti appli. 
progress in la•ger utillties overseas for some years now. lt u cm,Inlomalle'ancrof Iransformer 'aper]2-05 19/6.ORE 

antk•patedthat local ut,11#le• in South Africa wl]11ake noteof Pari• Se* 

ihese developments. One area requiring funhcrauention h [he 23 F.Prall DI.Ti•il]Lmehni]• fo.[rn.foimersinser'.Paper 
12•. 1•6 C[GRF Purn q.••ion. design and deklopmenl of, eliable 'ensors and tran'ducers for 24 W l.am.. al H{,1 'pon mea5uremon,; 

pania! in power liansformer6 d•charge dete•tion and dissolved gas analysis. P.$120219../RE Paru Ses'ion 
The use of miera proce,sor bawd s»temi hasalready been ac- 25 E T 14/ r./ K A Witk,!nheim & M I Sun Improved fibre optic 

pted in the field of sul,galion control and proL«tion. ]t is temperature m€•ur,inent *ir mon,tor windm. mperaturn 
11& a 

'GR logical extension of this application to provide on-line inmed,urnan[Ilarge,ransformer, IZEEVol PWRD·2 No.3 Jul• 
1987 

omtoring o f the indi•,dualiten,i of equipmeni, it 15 antici- 
26 M 

N Doniu,1. I C,}Infie/ & A Had field Predi,tion of 
md that remaini,i• an on line mon tor·,18 rystem will det¢/ / least 3Mb 

lile'lf I..gridtran,formers ['ap....08....RES..0 
of the failures :/ an wly s/ge so That -table acion can be gum, Vienna, 05 87 
takin to r•re•en, costly outages and repairs The cos[ of tile 27 Endu-• te... measuring [ran,formers. CIORE Work„ig 
pre:ently available mommrilig systems should decline with fur- Gr,]u• 21 •7 Re•or, 
ther development work on senjurs and tranducers making use .8. H J Weber R E Serberg¢r & G Siolpe'Field measur-,ne„i' of /r 
of digital techiliques where posible. tialmicharg¢,inpolenlial,ra.hirmr. 1//Fle¢·ricall. la 

ti•,]i M.. V[]! 2, Ne 5. Semember 1986. 

An area of concm·n w,th regard to equipmen, ln,Ula[ion Inle[!er 29 ./urtz./.Sene..Dechscill.Gupta Fii,iltanticip;,lor 
alis thealmoil Lotaldependellueaf 'Lir]Ocalpower supp|yln for whumi,in ecill,pment IEEE Vo].Pwk.2, ".3.July [9X 

dustry on Imported materials alid technology forlnternal elec- 30 H.nlm.,5,'R B'iyled:B W ...Cont......·linemor,tor 
trical ing of frees[and. oil flll¢dcurrent trans formels nl •le•Ile· immi. insubtliln sys,ems. Akhough tocal capabllitics in the.,rea ne,LL fuili],e IPFF Vol PWID.3 No 4 0,•eT ]9SH. Of applical]On IL[ld munufaclure of complete equipment hie 31 J R Boyle, H Cummin/l a ' Arp Th¢ Te/ne/:.VI/, Au'll increased over the pal rew years, the matenal *hno[O@y is 

ty'S crv·A) ell.Ince an d ac [In ./. wil h fie,itandmN 011 mil 
Sh]1 plovile' byoverscas suppliers. 1 15•roposed'hat argani- currern 'rantf[,Tmers IEEE Vol PWRD-3 No. 4, October !9. 
zattons iw:h as the AMEU, b.•i and the lar./ equipment 12 W S Zaengl & A 'lau:.• On·si(e sneilla= of .tennial trans- 
supplm address thls issue with a va to beloping skilled formers by mea,iN of PD Me.•,emenls Fa•er 700·01. C]GRE 
manpov.er to exploli ouro„0 raw maierials. The gralcgle na- $1/rn. Vienn•, 05 87 

tur€ 01 1,15/]a'ing maIerials tatile power AL]pply network and 31 J Zal*ki & J Skubig. Thc evalualion of parnal dis•hargeh ap· 
hence the economY of this country shomd besufficient re.. in mon. power elecirical equipine' by ille aaills, ic emisnon 

Vabon to revic.4 / currc. situation ,ind propose aplan of ine•od Paper '0002. C[ORF SympO#,[Vienna. 0-7 
34 ...Prnduct/alaSheet, 

aL¢ion, K.516/.Portnble:apaciance'.le 
r>pe Cplo. 

35 A Dan.m. 1nlerlia[ fuses fur Iligh voll/ power a,paeior5 [EMA 7 Refere•es SeminnT, Bombay, December ]982. 
. ABB PrILICI Leallet 1 F M ./ Surge Arr¢.lor Clark. Typ¢ XAO TXB & Insulating materials for design and engineering prac gecounlerand X. LeE,kngecurei• analy./ Leal. BOS-/31 June ice John Wiley & Sons .. 

2 1//2/0/L. J.r .1/deferminall,lofille,malendurancepre- 37 T.Poyse.lai On.IHL/monit.lig,/pow¢ciial'former IEEE lies of clearicalinbulating =teri•. •01 PAS·104 No 1 Ja,Lual 198. 3 ./2.... P;lrilldl•charge,•leaquremcnls· 38 K C.£1 / al OIL line 4 moni.fing an• d•*Do,ticb of gas orcuit 1./351/972). 1,4/'L. guid/1,10.[Jit."'sedtransformers (.e bi-ers [EEK Vol. PWDX 4 ho 1.lanuary 1989 
inR revisel )9 YFIJ,imato¢[Ul 

1 10/503[1975).(in,derrur.ei·valua,Jonandiden:/.tionofin Operati•lofanonline'lbitaliund•agro-yi· 
te'•. IEEE Vol PIll 3 No 4 Ottober 198H 

sul•lion systems of clc¢,rical.uipmenl· . REJameselll 
6 linicroI'••sorb.Neds¥:lemfortheclec(rica] 1.:610 /978). Irl'JIL' c•pea,5 offun¢tional¢Vallation 'fel: location of partial diehar80. ekBmple ir appllcul,on to trica] a hirge insu•,Lign lenL': .•Ing mechanisms and di•ga©•TiC 

tra 'llrmer wind,lig. Paper ]01{H)] C.RE Symposium. Virn. pi,icedures ./. 01 R• 
7 Ir' 727 (]ig 'va]/lin/fele.....uranccofelectrioilin 41 Hroichum. Spe-Report In'Section'[ 

4,non Dis5,ilvelgasannly-· 
mtemi 5,51[XiA) ..r S .]0 

A. ./RE ...Bium D.Naciasfi Vienna, 0587 Faitia]'1!,Lha•eme..eme'landinterprm. in 42 W Lain. Spe,ial Repol for Seclion • 2 fEE[ Di's41!v¢d gas anal, E]clla] [J•aiion lagaaile V<14 No 3 May/Jime 1.F 
an[ Diher metho• (other 9 rn©IliLie Paper 820 00 C]/RE Sym· 11 P Moll/V 'jubind'. T™,]sform'board U. H Weidmarn .0 pu•ium. Vilii., 05 87 Rapper./ Switz.[an' 

10 H J Webe, Parlial /•e]ia,ge,neaBuring/'hniques Te•= Infor 
mati£in 21. 'unch, Swi•Eriand. MR R A LE.]GH: JOHANNESBLR{; 1]. GRCardweU /il[-*ganddiMolvidgasanaly·sis fori•entify 
ins fau],5 in po•er L.infoi,neri. SAIECE]ektron. Febriiary leR Con@rawlatious Mr Cardwellon laising various is•ue' aficc[. 

11. AD.lot,nalanN l.,ulanim/elltaisessmen!,cheme forhigh in@ ihe pei formance, operation and life expe'lancy of various 
ve]Eage machines, H¥Ce Rotating Machines W•irking Gruup power distribution eqmpment, 1,3 partic']ar condition 
presentat, Februar' 198' monitoring 

I. /Kurtz.]ily]eN,(i{'•ti}]1. EKper,cn=Wit·hth¢CEAgencia· Our 10'lns•]alionpartiald,se.les, IEEETransaclion'[lnl-!a systerns are getling e'/er larecr, wi[h an Increasing proper 
tion of lion Materials ageing mipment TIle - 1983 curr€rt scarcity of bolh loan 

]4· Application et Baker W.* electric ics, instruments Pan I funds and Ihe ablily t. ie. ic¢ the. loans is 11eatly lictiesorated 
Theorvandpro¢¢dur¢sorsurgecomparigonies,ing- R.ike•In by a celltralgo yer'ir 'lent, or Scare Treasury, whoquite smugly 
stiumenl Company. For[Collins.IRA believe they alone know what „ 80/ for lacal authornies, 

13, 'Wi,hman,1.PO•ue,Lew•d] Weidner Earlyfaultde[¢¢tionin makes replacement of essennal mulpment ever more difficult 
*ricalmachines/ on·hne RFmeni,Dring P.9- lmOI •ym 
p.•m. Vienna. 05 87 Fortun.* 1/ 'chmques and ..pment mentioned by Mr 
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L% questionableon transformers. Even i, hol spots are careful- 

ly recorded the affect of ox>gen and moisturc gitorcs (hc simu- 

la,or or gucss work approach. 

Previous aul honnes on thermal affects on Iransformers en- 

tend I,.0 relevant and important ite•n•, 

1. Th< prese,1, standard trans former raling based on tempera- 
ture rise or //dings d¢duccd from increase in resistance is 

unsatisfactory since hottesl spo• lempe•ure can vary o•er 

a 10'C ranged¢pendin@ on ndividual clebiN!,(Fundamen,al 
basis of 1/I :hermal ra[ing). 

2 Numericalcalculation/flifcbmdoncommenlyusedlaws 
haslink significanceor realism. Ik contends *ing of paper 
is measured by loss of mehanical strength, the cleclrical 

strengl being little affected, even by extreme ageing to the 

pol / Ile remaining tens.le „rength. and h5 wirhstood 
shoncircuii wits followed by standard insulation Iests. The 

Johanniburg El¢tri¢ity Department lends (o agree with this 

concept and has a larse number of wel maintained diSM. 
burion transformers daing back to the 1930's. The accenr 

being on well mainiained· iliuseating (heeondidon.bascd 

concep[ applied zo an exm during the time 6used approach. 
M, R A L .jgh, h,A•n•diw,g 

On th¢ other side of the coin isa verY poor mord of perfor. 
mance from higher volia'e CT'g. Ran*ng froma catostrophic 

Cardwell offers distribulion engineers achance to holdthesil fire / an 88 k V bulk ]// sm#/ whcre an Eskom through 
uation pending developments which may permit replacement theroof Crbush exploded, to an epidemic of 11 . 8./. 

and further simulus of our manufacturing industry. board C.T. failures. mainly epoxy encased, One instance was 

found / here / had migraied and a maBBive partial discharge Traditionally most users adoped the Iimc.bascd maintenance 
had penetrated thecase. The au,hor is quite corre¢, in drawing principle bur [hers is ample ildencc of the increasing adop attennon to weaknesses 84 Inourent Transformers. 

tion of ¢ondition-based maintenance whieh must now enioy 
higher prioritics Partial ,lischarge icsts arc now regarded as essential before new 

CT'i arc accepted fron] manufacrurers and ¢Mr record in re- 
Maintenan¢c is often the Cinderell item in an operatinM bud· 

cent times ha• not been a happ, one Differences & opinion 
t particularly W a s/em is fairly modern and .here the en 

as lo what values are acceptable have been Lhe subject of dis. 
¢¢r I beguiled in[0 beli¢/ing,he happy fault free initi/ years cussion but following failure& of C T.·s approid by manurac- 

11 lan fo H,/. When faults inevitabl> slart a rapid reassess- 
turers we are adhering ta high mndards on parnal discharge nt has to be made, techniques introduced. experienced le/ 
tes¢s The,etests require highly skilled people but d considered 

sIaff hopefully found. and ,/ga/d, and funds urgently found 
war/while and i,par[ of our conditions- ba ed on ongoing for [he pur¢hae of •cs[ cquipmm in order / retain a good mainlenance of s•lichgear and also 

record •pare componcni. and image. 
Detirioration has been found in C T 's s [ored. Fore.g. a C.T. 

Thc chan@¢ in approach M difficull to quant/yin advance and stored for & pery len/hy p¢ned passed the manufacturing tesls 
ha lo be introduced in slages. before en¢rgi:ing. was due for gas-in-oil '¢11$ after 3 mon,hs, 
]t is moi important in formularing a n,w policy to be clinical- bu[ failed vio]Intly before 1his. Several olhe, of Ihis family 
ly objecrive, and hone/, about c//ctations of obtaining showed the same tendenc> on con/Lion monhoring over a short 
finance. and ones in/nrions, abilily, and degrees of freedom period and were scrappcd. 
to make us¢ or oes' resuls, whatever measures ar¢ propHcd ]§ this a e for monitoring in the milia! period, or for continuously monitoring and /5/ng, mon•tor,ng? 
Johannesburg Electicily Depar[ment are having,0 do jus[ Tha[ /5 k¥ S.O.V. circuit breakers arecarefully monitored and have 
following a re-organisation from a mul I.d ciphne siructure to 

given excellent se/1 e. Older 88 kV air blast breakers have 
Ehe cur nt discree[ discipline whe/ a cenialised maintena,Ice 

shown the need for attenlion after years o f time scheduled mal,1- 
branch has ,§sumed overall r/ponsibili[) from a mmrc hai 

enance and are having to b¢ 'built using ]/al sourecs as (llc 
ing differenc prlorities. emphasis. records and,/hniques and 

original manufacturer is no longer in business. 
given 'c opponuni/ [I start afresh. virtually from scralch. 
To in[rodu¢¢ a modern condition.based maintenance approach I applying the .arious ics[ method$ for manual montoring, 
and to establish a computerised record and logging system, experionic indicates 'ha' proper aceount of variables must be 

taken. the miical record of,hese variablcs thon stude. and 
Our expericnee has been that maimnance costs rose noticea- 

ihi frequency of te„ing reviewed and adjustcd. loge,her w•th 
bly for a short time. held £ ihe higher leve[ for a year or so 

acceplanic or rij«lion levels. Action can Then be more confi- 
andthen fellappmiably,o below the on/na] cost. Thiscould 

dentll taken obviou* be expeced powded the systern introduced was sound 
and people committed (o its guc•ss. Such an approach hab reveatel d/eloping faults in three 257 

1[V' transfermer tap changers and three 88 kV 
11 •,as de/ded tap changers over 

not to purchase a commercially available Eys 
tem but the past t.i·o year5. 

lo evolvea simple 4/ base programine t. han(Ile main- 
ty cquipmint, localions anddescription. R.[e'ant [e•ty •h . The advi o f le in[crnational commiuees has been lo develop 
8/es in oil, acidines, an le ka, conductivilies, ee. can beeli non·as[Tuctive tes[§ for corona. parnal dischar/. moitur¢ and 
[cred and manipulaid, ReporT sheet, a,e wrinen and are be- decomposition produci bo(h for monitoring on Rand in Ihe 
ing refind and the hardes, part, selling the sy'lem to .upen,- work,hop in con,uncion with reduced voltage levels over longer 
m and worb. is vinually over a][hough inevitably the nme tesi period. Thi, melhod has mainly been applied / higher 
based prolaganists cling to what they have known voltage'. 
k is accepied thar ageing and lon of life of Lnrulat- Un be Penolle monitoring willidenlify most, but nol all potaial 
ass/Ad from temperature recorl. par(icularly knowled* / failures, and ir is interesting / learn of th' approach of large 
the hottest spots,and their 'cmperature as. c.g., 0,1401! tem overseas utilides [o con[inuous live monitoring. ne fact W 

peratureisaccurawly measured Ina transformeT.theolhe. are microprocessor inseurnen,ation is alread> aecpted and in scrv· 

simulated or estimaied and in an) event ins,rumen, accuracy ix fo. control and proiection systems leal to the hope that 
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thl' can be extended . monitor properties of individual 

equipment. 
Even verylargeutilinesmugbehardput to justlfy such ascale 
or monitoring, 11 is very doubtful that a large municipality could 

justify theexpeng based on 21' mordof failures. Po'lly for 
large and expens• 257 ki equipment ic could be considered 

minable but even then on a roiationaI basis. 

Thegas mon/o.ing muipmen, is reccmmended for application 
in places .erelhercls an oil movement, wherea,in C.T.'•and 
power transformers oil is effectixly #ill. Al rhe moment Jo· 

hanna'irg !5 'waitmg its turn, behind Ed:om. 10 'ry out the 

Hydrogen gas monitor We also believe this method of oil 

nlonitor•nx hoids grea, promi€e. 

The author •ommeni, un t he „rlous factog affecting Yein@ 
.]nsulatle.. One of the emerging wornes ]s tile affect of lh€ 

hlgh ultra violet r adia,ion in our,mnasphere Whal is his ex- 

perience of wface deter loration on modern insulat lorand the 

reduced ability to w.land 511rface tracking? 

We agreetha• lan delta readings an,1 the monitoring of chesc 
results is very irnporiani. A ourrent study being earned out lu 

Provide a data base where no le• records exislis i. computer 
simulation of read igs ./ch migh[ have beenexpected [0 have 
04·Curredin thepait['reorbushing' Futuretandeltalcs'§ WI 

bc compared to the phantom history. The prngramine makes Mi jim Toms, UB5 

"e of past histories of those unis which have b¢en les ted over 

ZOyears or so and * result, recorded. This 11]ustrdleS 01•e 

of [he i,roblem!· of introducing cond•clon Inonitoring where 

previous records are nun.existent. 
There gre two methods of identifying emited maLenal. A sub 

The next proJel „to bethe inve*alloilof theeffectof sys- micron finer, placed in the sampled gm streams, Iraps part, 
tem harmomo, prev,ously negllgible, but now appea,ing 1,1 01 cles greamr than about 16 nann me(res in slze These particleg 
dustria] areas. and iheeffeic of ,hm harmonicson insulalion are irradica.d by a ultra violet source and emit lighl whose 
decerinration waveleng[h depends on their com pmic,ou 

Onceagam wemust„pmssourappnclalion laM,Carwe[| Fig· 2 80*,ascheman¢ layout/the filter, UV sounean• 
for his • hough¢ provoking papcr which will mist us lo develop analysing device 

Our le,1 ttrategies in accordilce with modern thinking· 

MR j E TOMS: SABS 271 A 
I would likelo mennonanoiller powerfultool forinsulanon 

odition nion,toring which is applicable to closed ¢Ircui( gas r*hn_Lptip.er I 

cooled *prnent Thes¢ are the therro-chemical methods, 
which are •tlll being developed, and which so far, •em to 

could not he Ipp]Red to air. nitrogen, or carbon dioxide coocd * r JA 1 wavelerdlh k 

been applied exclusively I large hydrogen cooled turbo aller- Ch.wtieceruef 

natan. al[hou:h there is no reason wh' the sam wch,uque' di'J./1,0.1 grli,rg gu.lig'\ 
I swice £ 4 f I 

equipmeni. 
When organic insuld,Ing mairrials are heated by conductors 

magnellc material, o• parnal dIscharge. glib micron particleh 
whlch may be droplets ,[1 the liq uid p ha e, are released 11 • O the 

$41•, ¢00'Ing gas 1, ream which can be sampled and analysed. Fig 

1 shaws alypical layout of u ••,idition monitoring equtpment [ J =14•rn .Al 0, I 
.- •mp p holoer 

J pr./.I •.el 

FIC '· Typlcul le»i DI emi•,OA .i·LI,0 '8•un•& equ•pmml 
r»mes 

21-71 -n- 

Eighteen insulaing malerials have Se far bc€n 'dentlfied null un 

ambluoush by & melhod which can be used on [,ne. 

Ll-,en«nar• L__14-Nrnhe. The second me(hed, applicable when the emined maler,al Is in te' 

"ler the gasious phasc involves sampling thegas §tream andanalys te-•et. 0/1 ing it by gas ch,omalography in a laboratory 
chart 

dip irr.1,11 fic©iler 80[hme,hods discribcd,0 far, indicatedamagetoorganleln 

•--12-# rik a•it==2*=2=I:•=T 
I To aid ihe locallon o f ho, spers. Re micro-capsule s)$,em ha, 

evolved, Thesccapsules. /adc of gclatine, and h ihan [ mm 

in diameter. con[/in specific liquid comen[6 and are de„,ned 
to burn a[ a specified [emp¢ralure berwn 80 and 2/ C. [able 
1 shows measured results from iwo iypes of micro cupsules, 

FI. L Shemi,i of condikon ma•=. designed to burn at 100 and 140 'C respecli•e])·. 
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T/,Bl.£ 1 MR DRIES WOLMARAINS: AFFIL[ATE 

BURSTING TEMPERATURES l'OR TWO TY'PES OF Mr Pre,ident, may ] commend Ihe author on rhe quality and 
MICRO CAPSULE depth of his paper, 

In section 3,2. "Ele¢,ical Tests". the author m'§ in the se 

cond paragraph: The diclectric emuni or perminvity o f the 
Thern.ally aged Initial bursing mlating materia] is a basic properly which should no[ chan@¢ 
I .°C in air. lemperaturc with signifiantly during the Ilfe of Ihe equipment, The relaihepcr- 

Test 6/dt, N.P. for 100 hi spread / resulig mitivity of paper and insulating / fulls in th' range 2.2 to 2.3 
No ©C/min or 240 /5 e 

andthi• will increase significantly in the presence of a small 
quanmy of water vith a relai¢ permitivily of 80. Although 
di,·apation factor is normall) used zo detect ihe presence of 

X. 10 No 120130 water, changeincapacitanc¢ can bea mores¢nsitive rest ted¢- 
X. 15 No 120·155 termine the cut·off tim¢ in a cycle of -uum drying. 
X3a 25 No 130 160 

/4a 40 No 130-160 Sect,on 4 1 relates tococlition monitori* of Insulationofrotat. 
ins machlnes. [ quote from the second paragraph,•Unfor. 

'0 Yes 130-145 tunately it has not been possible to show a correlation beeen 
15 Yes 130·!45 the decline / the nuchlne meri[ number and [k ultimate failure 
25 Yes 140·150 of 36 the particular machine." We belim /at a correlation does 
40 Ye' 140-130 exist between the rate of diline of ment number and time I 4b 

failuIe. The de•]ine o f merit number wilh cime has been demon. 
Ila 10 No 160 200 •trated in many cases where Ncordsexist on multiple iNure· 
Y2. 15 No 160-205 ments on the same machine over periods of ]Oto 20>ears. B, 

Y,a 25 No 165-200 forc a mathernaticat relationship or correl„ion ian b¢ quanli- 
Y4. 40 No /5-205 fied' many addit•onalactual machineinsulation failuresare B 

quired. The rescarch work was slaned in 1969 and is bcing 
YI 10 Ye, 170·180 

continued 
Yzb '5 Yes 175.185 
Y. 23 Yes 170·180 1 n the same paragraph. the author refers ro correlanon between 
Y4b 40 Ye 173·18 0 peak partial discharge magnitude and insulation deierioration. 

The present me,hod of parlial discharge magnnude does not 
discnminate bet/ven §0 called//dmhargesand ovehmdis. 

Each quoed mult 1 the averaee of 20 rauts The conter„, 
dmiges. The stol discharges occu• in!.ide ihe in•ulation body 

of the micro<apsules, liberated by bursting arc trapped bythe and all breakdown products ar¢ mainly trapped, in contrast. 
jilie; previousb, described, *d idenlified b• Ihelr emission discharges in the ov¢rhang porcion of Ihe machine w,nding. oc- 
spectra. cur mainly @& sur face discharges. The surfue¢ discharges in ihe 

overhang occur in a well ventilated area and ihe cumulative e f. 
fect can be ignored unkss the winding overhang biomes 
polluled. 

0 F.#.*™9·cr- Mr Presiden , I w ould hke to empha.lze that ihcperformance 
of earacilance and digslpalion facor mcaguremenis and par- 
nial discharge magninude detecdon on high vOltage machine 

1 2 

4 winding insulation isa m//structive test. The resi are clone 
n a, voltages up [o root three timesphase lo g:©und vollagcon ty, 

1 1 \ ; Al that isapprox. 73 4 aboveratedyolluge. Thi [coardintend. 
cd to monitor le cumulative degradation orthe bulk insula. 
tion o f H V machines as pan of planned prevenlive mai/cnance 
programs. 

lip :V ' In section 4,3, (rans formirs and re@/ors. rhe auihor refers to 
mechanica] changes in the active pan of transformers - see 

fifth paragraph - and refers io experiminrs using low voltage 
impulse and frequency analysis mhniquesto detect conductor '•118CENCE-inamuri movernem. May ] add rhar ].E.C. recommends the measure- 
men, of the mutual induclance between,he hih and low vol· 
Ia@¢ winclings before and arten 5hort circuii m. 

In section 4.4, In@lrument Transformer, and Bumhings. Ihe 

author states in paragraph 3: Measuremenu have prov¢n 
difficull in outdoorswitchyards due to the blgh l¢v€]§ of ctec- 
irical nois¢ and orher interference. Mr ]4el.id/L, rhe IWO ard- 

•40 4• 480 OC*) UO = 6. - 

1nrn cles b> Weber, Seeberger and S*e - Riference/, and Zaen- 
FIO 1 . theem,s•lon •ece' of 4 wpica! codin: ampound' gle and Klaus - Refer= 32. cover the game research work. 

performed by Prof. Zaengle and hix aggistant Hans-Jurg We· 
I ./.spossible t. [0¢atea hot i./tand it,approximate/m ber. They have demonstrated he rell,tive eas¢ 10, measure par· 
perature. The methods I have deKcribed are expent•e and not tiai discharge activity in ele¢tromagnetic voltage transformers 
foolproof. False alarms are cmed by contamination and oi] (and combinedelectromagnetic vokagcandcurren( iransform· 
mist. They clin only be justified when the cost, of equipment ers), ai vottap up [0 400 8, in a live switchyard without 
fallure are very high. Commening 00 MT Cardwell's #clu- removing /e VT'& from their mournings De,«tion of parda] 
sions. i[ is my opinion that the coit of developing local mate- dis¢harge levels to betler than 10 pice coulamb has been 
rialstechnology I uneconomic in glm of the market sl,e. Two achieved. 
c,[amplcs come lo mind. /¢ local production aftramformer 

31/13 and //r for h.v. ables. [ belleve that lo•ally avallahle Also m section 44. le aurhor 10 the law paragraph, refers 10 
rechnolog) coul mee[ both these needs. but theeapl,al ait spenally,rained 8[affshould bc allowed to take bihing 
of produclion plant would not be justified Br a purely local oil samples" He does not menlion (ho techniqueof measuring 
market. At the Bu/au. we have similar problems Ln providing the diSS]palion factor of condemor Iype bushings whi mount- 

very expensive wing cquipm¢n, whose cost cannol be remvered cd in the transformer. This melhod. mcn[Ioned by Mr A C Brit- 
from reclu,I/Cable work ten, shoutdbe usedtomonitora changein diss/pation factor 
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with Nine. Should an increase in dissipation factor be delected, bulation 5ystern lics al Ille han of electrical plant and 1 par 
an oil sample would be Ju/W before removing and replacins Mular in swiehboards, 
d a bwhing. 

Mon]/ringthe condition of *e/]ectrica] in•ulal,•g systernm 
an obvious goal to achieve and . I le this topic 1 511ulilli 

MR to make 
DAVID UGHTLE: AFFILIATE my con'luding remarks. 

Mr Pra ¢•, firs, of all may 1 bnng you my personal congratu· At distribution vottages the mixed insulation systems of air. 11· 
latiOn' te@/ther with thoze of iny wifc and your numne'ous quid 5. sollds and gasses renders the problem of monitoring 
friend, on Ty Mide,n UK on your accession to the high o ffice difficult both of deteeling and interpreting ihe appioprjaic of President or [he AMEU. signals, 
Now I should like to reaId my appreciation of Mr Card#ell·s We arc con[Inually re'earching new ma,enals which before bc. 
comprehensive survey of condition monitoring of electrical ing Lncorporated into heaer si,]tchge'r:t•e pen exhaustivelests 
plant. for compatability and in panicular ageing d unng scrue life. 
My remarks today ale limited to the monitoring of high vol- 1 lie f irs[ • iewfull 210% 4 •he range o f charaaeri•t¢r we examine 
1@8© sub*ations in gene•a] and Ewltch@car in particular and 'c testing procedures helps us in the selection of improved 
A[the h'gher voltages typically 100 k' and above, Ous Insu materials for the Necirical ,•i,lation of our *ar 

lated Smtch:ear (GIS) H glowing in applicadon and is no The ,•sulation sys:emsof GIS ale much eager lo monmor, be· 
sir.inger / ihis par[ of the world. Ing hased on more homogeneous insulant' and quati-uniform 
Slnce field the active con/enls areenclosed in pressum/ gas-filled configurations 
encbsures, 'on line' condition monitoring w We have deve»cd a UHF method of mon,tonng partial dis- 
- avoid 

uns. het'21,259mida 
charges whicb ,% extremeN senEitive and eriables 11• to detect, 

-Icadt o better measureste ¢oin¢idcw/h mon'[or Md licatemimure partial dizcharges in 'IC IS insulal- 
sci//ed [Ii.lintenance of uiher plant, and in th, final ing system lons before they develop into dangerous conditions. 
instance 

- a.aid open!.g Lip switchyear to find out .hy it is nol work. 
ing properly i.'. replace rheduled inaintenance 

In CIGNE. Working Group 3 or SC23 is charged wi(h the grudy 
/ Gah Insulated Sub,(aliens aild ral some years, has been keep 

R[- 90.8 dr. •A•TCH D da 
ing the sill'Jeer or continuou' mon,loring under Con[inuous 
revie•- another formof o,ii[„iuoinrnoniloringif youlike. LCG 

dal 

We have pliblished papers which have been dis¢ui/d al recent 
C[GRE Pari. Conrerences and our later,1 review paged on the 
/Ifir discursions m 1986 and 1988, compited on behalf of the 

Working Group by Jacques Vigreux will shorl be published 
in C.R.'' own hou. magazine ELECTIA 
Turnin: m my own Company's acuke, we believe [hal un- rt 

CURIt 

douh:edl) the advent of compuIer.iniegrated control procc. 
1]01] and in!.trumenlation »stems with distributed micro- 

proce./ •chiecture]// GIS and Open Terminal Transmis stoP - •Il 

biOn Substanon• •11 pro• de econumlc· data processin# facill 
les for condition monitoring scn•ors, 

While economi¢ considerations suggesd/' sach ¢orld]11©n 

monilanng •»terns are likely lo be first In•talled in Transm. 

s,on SubiIations, i. move wcaresceing iowardsgr¢aucrauto 
mahor] m •he proteenon and contrm of DI,tribunon Systerns, We base our roclhod on the rad that a partial cer[alillv in the UK, indicates Ji@/arge enuts ihat the wr•d to th€lower vol- 
tage packets o f cncrgywhich propo@ate• throughout,he GiS in holli equtpment& d not lag im far behind 

the transverse electromagnenc modeand h]Kherorder (ransverse 
As M'Candwel] 50 ¢0'*11'Sugs¢§1§,Lheprmi"y elec"al in- electrical and transverse magnetic codes. 

1[ 1, 1. uli]Lang thes/er .111.....1 our lillis based 
Ihe rle:a Mewf<»1 5hows the frequencyspectrum of aparnal 
Whargecrnision from which you •]11 see thal [he whole range 
ar frequen• from DC to 15(» MHz arc repreNenied, . 

Al·r e e $. -.,O ID 

NVW!'&*03*El r••r. 

&' _dr•' ' '.,2 ·. 1.1.1 lit?, E! 1 

.r Da....,..... 6/ 
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The higher order mode TE& TM emissions cannot prep/eat •hermul Phwi•1 

freq L,elicies he]•iw the elli off frequency a valve based on the Heat Dis•ortio[i Denbily 
circumference or the 0/ enclosure. Nor do ihey need the Expansion Moisture Absorption 
presence of the confro[ •ollductor as do TEM €missions Conductivily Weathering 

Ageing Fungi Resiitance The viewfoil for purely illuttrative purposes* shows a similar Flammability di.harge . a rig wlth the control •onductor remo•ed Toxic Gabes 
Note the absence of frequencies belo# the cut.off vale/ 278 
MHz. MR G R CARDWELL: AFF]L[ATE 

The authors have described in some de[/ two Fpes of digital 1 r, ba. h ihe,e c ase, there are peak emissions 1, i hc [ 000 MHz protection relays for use on [ransformer and feedcriquipme. hand andit 1% ihis characteristic o f partial discharge in GIS thaL The advances/relay system designs in chepast few ycan have 
we ul,I,ze be©ause . proy,deq a• unmistakable signaoure %11 been quite dramatic when one considers what can be accorn- 
abo,ethe frequene•e . atmosphenc corona, el«[rorna#netic plished with digital jechnology incorporated into microproces- interfeence Id cammerral TV and radio hadcasts ser based archile[.tu'e 

My la* sh,le •how• the s•hernatic arranzement of a continu- We have heard what can be achievcd when the man·machine 
ou5 monitoring system no. in*a•[ed in prototype form in two communication5 interface is developcd ro the enent where ih¢ 
400 kV substations in England and Scotland relays an be made to "talk" 10 [hc operator or disrribution 
Needless m say die mellind isill,raluable in the process o f com. eng,neer in real-zime mode as well as provide apre¢Isc record 
mission'ng during dielearic tests i sile and '/0 major 400 ki ore'en's occurring ar *16 0 f a fault m•m disIurbance 

Thepaperincludes/diagramshowlng a possiblc arrangement 
ith data acquisinon units for integrated protection relays and 
easu rement and con,rot circuits grouped loge/er on an in- IE€* vidual substation bay basis. Unfortunuteb no details have 
en given regarding the interfaces between measurement and 

control circuits and whether therc is an, interac[ions with the 
protection relays otherThan[he intercon nec[10 / w h the Bub. 
stalion computer. 

The need for a specific hicrarchical structurc for control and 
protection lasks includ•ng the necesmy for a common data for- 

detectcr mai and standardised engineering dialopue was iden[ified / an 
unit imporiant subject fur further investigacions / the 198& CIG RID 

Paris Session. Working Group 34-01 0 f Study Coming„e No 
34 on Protection is curren[ly reviewing [his topic and Working 
Croup 34·03 is investiga[ing theilassification of interfaces be- 
tween prote¢[ion and controi funnions to establish prolo¢ols 
for communications with other functions The whole question 
¤ r 1ntegratcd Subslauion Control is thus receiving much attcn- 
tien on,he internaional §¢cne and local users lould be care. 

ful before selecting any Ine particular system to ensure that it 
is compa/blc wi,h c/sling equipment in le subiation 

fulure Ink to to 'licr 
The subject of "Expert Sysims" wag also a speciallopi¢ for subst' 2 control detcdoi' 
dis¢ussion al th, 1988 CIORE Paris Session and il w suggested 
Ihal * pro,ection engineer coul apply Ihis n¢w technology 
in areas such as 

documencation of /!ay getting calculations 
- pasl-fault analysi: and s etting rwis]0,1 r*6 3/ 2=232*=UNargearead•s,urbana. 

cabinet Our overses pannen ASEA Brown Boven in Swinelnd have 
applied A ne• •hnology to developing an In[egrated Sub- 
station Con„o[ Sy,/m based ona general conce* of levels of 

bstations have been successfully commissioned in Saudi Ara· /: 
Remoe ConIrol from Regional Centre to Subsia,ion to Bay and 

a without embarrassing incidenis ihere,/ individual Equipment. Analogue .d digi[al inputs from 
0 the separate units are converled in,0 digital outputs to the Re- ur melhod is altracting international aitention in CIGRE from 

mil¢ Terminal Unit. Thc signals 
arc multiplexed and iransmi- 

0 Converir ajor user, and comp¢[1[ors and we arc hopeful that it may 1¢d via a Protocol to the Control Cenire, 
form the basis of an industr> standard in the not 1 00 distant 
fu•ure. Th¢ mer@!1 Subs[ation Control System covers all ;ubstation 

funidons for supervisor>. corn[[}1, Inauremen, and prot/- 
TABLE I - IINSULATION MATERIALS tien in a co·ordinaced ¢oncept. The System includes ror 

(IIARACTERISTICS OF INTEREST microprocessor based digital cquipmenl or dedicated conven. 
€11%,r:,i·teri••ies ,•f Intercil tional devic/, Th ¢ hicrarch cal structure of ih¢ Control S/- 

tem makes usc of a common communication busbar be[wccn 
Ele*1 Mech:,nie•1 Bay and S[a,ion levels so daLa can be managed between any 
Clec[ r ic S( rength Ten%]le of [he individual Ba) cquipmenIs and [he Stali©[] Remot¢ Ter· 
Surface Fla•ho•er Fle//ral 

minal Unit 
Surface Resisdviry Impact 
Volume Re*/jty •aidnc. This co·ordinated protection und cuntro sysicm has been 

Permi,tivily designed to caier for differcni vollf lacts / one substation 
Loss Angle (lan a) Chemical and ABB have iniorporaid all these features into ils new 

Tracking Resisiance Compatibility P>ramKI conce/1. The whole concepl has been developed [o 
Dry k lamni Res'tanre mect Theincreasing cha!1cngcs for the supply of el¢,irical cnet- 
Voltage Endurance En•ironmenlal gy and il offers improved avalbihly, reliabili[y and co,1 effi- 

Stab/4 ciency of p{]weI distribution 'Bim uperation and 4er,!ce 
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SAMEVATnNG is dus nuttig om te wm 'an die tocs'and van dieisolerings,el 
Verkaffers,anelektriese krag geealhoemecraandagaan die sels voor bedulte gene¢m word aangaande beplande onderhoud 
wer kvcrrigling van hoc spanning kragtocrusLing Die daling in en .rvang,r• van Iocrusling 

cergie-groeiparrone, gekoppel aan Igende koste verbond¢ aan Hierdle referaai. @¢¢ 'n oorsig van die spannings in isolerilig vervanging van toerumng. he[ daartoe gelei dat verskaffcrsen sIelgelsonder'•in-diens " 

verbruikers van -om&tandighedc,algemenclntegriteits- krag nou aandag F aan veT]eng[le lew€mdu ur tocm cn verwikketing¢ in verband me[ dle minitering ·.an •an huidisc 10¢rustiag agook opknapping ':u, ouer luerming. tocrusling Opmering&tels/]sgebaseeropopgeles'¢gas·anaki 
Ong€lukkig let teinologiese ontwikkclingc in *sofistikerde ged€ekelike untlading ops/.ing. dietcktrikumkrallkior zook 
kragornskal:ellngs/nerusting en ongewenste harmonics¢ be· druk en temperam„ apparnat word bespreek imfuitend sorn 
soedeling van die perskaffingsne,werk, hoer bvkomendc lage mige huidige bikikbar¢ mon!,crin@tocrusting. 
op die iwleringsle],els van hoespanning'apparaargeplaa'. Dit 

PRESENT AND FUTURE TRENDS 
IN THE CONDITION MONITORING 

OF HIGH VOLTAGE POWER 
EQUIPMENT AS SEEN BY ESKOM 

By 
M.B. Dewe, D.W. Beatt 

and A.C. Britten 
Engineering Investigations, 

Engineering Group, ESKOM 

SYNOPS. 
After a bTief evervlew of 'Tesenl maintinanc¢ pro«dures ab 
carned out b> Elkom a more detailed ei,anlination of [he 
primary cliagnostic too! uscd, narnely Dissolved Gas Analysis. 
ispre'enled Abriefdeseriptionofilici.resentinhousedeve]/p 
ment ul a transformer Ilte redue"n mollitor 1)25/d on IEC-334 
I given. This . .... hy a hnef d....n on [he presel 
inves'lgations 1,110 transformer condion manitorin@ which In. 
cl•,(ie commenis on the most likely direclion to be taken by Es 
kom i 

in thel,e iniestigalinnli A de•crlptlon i, then given or, a 
1]rebent survey of abnormal voltagcs being experienced on Ihe 
sysiern which i' aimed al providing / sound database of [he Mi . C Bi..... informatiooloasilstln delerminlng,hetypicalelecmcalstre' M 
that institation „ being ,/bjecied le. Fin/ly a bnef comment 
•Ingde on ocher relemr facilim and tal Fmdures. includ- •i•.(s of various forms & V m# Inspection of the plant by the 
in• thuse applicable to motors, generalois and current °Feraiorsandartisans Invohed]Ilthedail•opera(Ingrou,ine 
transformerS. of the Main Transmission (MTS) and Distribution Spstem. 

1 he/ inspeclions are carried eut on a scheduled batts while nie 
1. 1./.durlion pin( is m 's [lorinal operanng state and at appropria' safe 
Tile •evieu, paper has been wri,(in as a partial response by Es- distances, Defects, abnormal, Lics and the general condition n f 
kom to Ihe pape, by O.R Car/wel! inittled "Developments a plam are nated together with,nb,mal,0,• on pa,ameterE 
11] Condition Monitoring of High Voltage Power Equipment·' •uch us /1 1•vel. temperati,res, pressures, loatimgslei. The 
I18]. siaff involved If] these activities have •ufficient kno.ledge and 

exp¢riena Ie be able,0 -lusie,heoperational performance, 
Thai),mdescribesmethed,preseJily'•ingused by Eskin defect,andabnormalgies,iloidertotake,heallimportan,de 
AO assess the condition or integrily of high voltage equipmenl Ins on Ellen to request spcciali51 advice and direction on 
COmprising primarilyIransformers, reaclf. bushings, current how I deal j the problem in hand 
tramtormers and circuic breakers. A!50 described is some of .. 

the Iescarch now being done by Eskom (or supported by Es 2 1.2 Scheduled E,aminalions kom) m enhance existing diagnostic methods and lu develop 
Iligh Vollage piamisscheduled fordeta•lea examinationatset newrechn,ques. Inthis respectthepaper givessomeidca of whai intervals and une dir/tions dcpen.lan[ on the parncular ilern Es.kom ma' and the be following 'copeof thesplific exam./.L. Plan' I taken out o f ser= 

The above work, together with reviews o f exgmng condition for such malmenance. For eumple, circuit breakers and links 
based maluien,Lnce procedureh. ha, been sllmulated by 'he te- have routlne examlnations ever> two yeE,rs while, e•,cry five 
M high Hansformi failum iateG exper.Enadby [skim. The 7©an, Uamforme• lap changen •re subJeced w a detaled cx- 
Paper ihi' emph.-5es condition Inonicormg in transforiners bul arnination $ specia].5 Conskieration is bring'iven . more 
reference Lf also made '0 other equirment such ab generators frequint inspe¢[ions, 
and moiors. Shortage of s/Ded manpower and associated res'urce& is 

Present motivating some Regions toclosely 2. examille "Unle based" main· Main•enince Procedure' tenanec. Frecluentlyplant. which„inverygoodorderandhas 
2.1 Prevrntive Mai•le•••ce only bcen subject zo nlinirnal opera,ional Im and/ar load- 
rreve•1* Mainlenance of Dbiribution plantin Ed:orn iE gener ing. 8 pulled our of Mice / be dismantled 0 hee:ma is 
ally dlvded.to .....tin elemen,9 [16], as follows due in time. Sincc "ralntenance" of h type i,warlably in. 

volvessome risk of finger problems and the inlrod ctionot En· 
2.1.1 v.u.1 luspe¢•ions ferior malerials and parts, it I equally p mbable that the re],a v 
The nialor ponion o f Eskom·s Ina•ntenance programine con- billty s,11 be reduced rather tlian improved. Consequently ai 
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tention is being paid zo the possibility of relating rhe service As a rcsultof this c,:creise it was decided to implement regular 

frequency to paramurs which refle¢t operational u•age und oil analys¢5, on an annual bals. on all 'ansform€rs of 2MVA 
life of the par[Kular plant. Forexample. in Ihi cai of break. rating and above. An Eskom Standard No. NWS.1076//itted 
crs, [hi, parameter could be the toral fauk amperage Inerrupt- ' The Use. Sampling and Testingof Mineral [nsulating ld for 
¢d by /ebreak/whde, fortransformers.ircouldbebased„m- High Voltage Pla/" has been raised to institute and control 

plyon an integrated load with time value. Akernati114, for this new mainionanec rcquiremenI [17]. Figurc 3.1, whichwas 
transformers, a more complex function involving load and oil ex[racted from this modard, summarises 8 actwity and a 

Imperatur¢(/ 5/h as described below mavy pro·.Ide a truer in. more delailed discussion is provided below 
dication of ih¢ accd for /rvi•ing. 

2.1.4 Diele.trie lest/g 
2.1.3 Co•dition Malnlenance High voltage "sling - comprisingessentially tan A" undin- 
Following, spatc of 1// transform¢r and CT failures In Eskom sulatien rensianc€ mmuremcnts - ispresendydonc on bush. 
a workgroup was cstabUghed zo analy se each failure in depth ines.eurr/n, transformers and rotatingplant duning overhau Is 
Eo determinc causes of failure and possible preventle action. and repe work This gork rends to bc irregularly done ai 

1I{;URE 3.1 

SUMMARISED REFERENCE TABLES FOR THE ]·iF, SAMPL]NG AND TEST[NG OF MINERAL INSILATING OIL 

TRANSFORMERS. REACTORS, eT S. VT'S AND BUSHING 5 

OIL T¥PE Minimum Sampling Frelency ·re,t 
FOLIPMENT SKILL 

ude (2 Sample% Required) .q'red 

Transform s DS 
WC 

Before en¢rgising GA 

Caie@or>A: 
1 8 

88 k 10' and abu, e New DS 
20 MVA and above Original ' After 48 hours on load WC 

Mrs Unit ..ries *til n 0A 

DS 

Category B Pig After I, 3rd and Ah month in smice WC 

New 0A 
3,3kV 10 < 88kl =:u 

2,0.< 20MVI Original' DS 
Rcgenerated *12 WC 
Grade one Annually thereafter IA 

Reac(orb New 9 g g i A 

Original DS 
Regencraled Within 24 hours after a fauk WC 

GI 

.... Type of oil rrquired I. Oil samples only be laken by CMS or persons 
CT'§ be ascertainec before filt. Specialist authorised by rhem 
VT'' ing (cg inhibi ed) (Number of samples lo be derermined by specialisl.} 

NOTE: Ii) Transtormers below 2,0 MIA Reed only be 011 sampled if specially so required. 
(ii) ][ is recommended thai at leas, the dielectric se¢ngth of oil be tested prior to use. 

TRA>SFORMER OIL TEST L]MITS 

IN SERVICE 
O]L TESTS TOPPING UP 

Cateloo A 1 Category B 

DS = Dielectric slrength min 70kV/2,5 mm gap min 60kl - 2,5 gap • mm min 50kV./2,3 mm gap 

WC 3 W'ater Con[cn[ max 14/k@ (ppm) -16.5(iMPU Te?.r-K, Ji 
Ii,eyili•2 - ----- 

GA - Gab Analysis Refer to oil specialist/Chemisl Rerer to special. 
A = Aeidity Cale,ory A: max 0,03 mg KOH/g Refer to specialisi 

Category B: max 0,1 'g '01[/g Refer ro Sp¢¢iati•[ 

SWITCHGEAR [OCI S, 0]L SWITCHES, ETC) 

SAMPLE FULOVENC¥ FILLING AND TOPPING OIL TYPE bla]1 OIL TESTS 
01 SAMPLE RFOU[RED) UP OIL TEST LIMITS 

Grade one Condition/i•oniloring/ DS = Die[«[rig sireng,h min,Ok¥/2,5 mm gap 
or Trained after faul[/ WC i Water conteno maj: 30,ng/ki (pprn) 
Belter planned mainienance A = A¢idip max 02 me KOH/g 
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presen' As regar/ bushings and current trans formers. a more defin€d. Thiz 'overs both site and laboralory activities. Over- 
regular programme of such /$15 is being considered and it is all responsibiUty for ihe status of the S[andard is vested in Ihe 
inle,ided,hal comparative "t.L[1 9" levels will provide an,r. Distribution Engineering Manager. 
ponan, wayofassessaschecondidon of bushings, "examplc. 

2.2 Breakdown Maintenance 3.4 Dieleclric Stre•gth Test 
As ihe name implies & mainteuce/covky uconcerncd with The Dlelectrk S[reng[h Test H perform€d accard,ng to rhe 
the problems Mociated with restoring supply once an unex- jEC-156 Slandard. The dielectric strength of the 011. whieh is 

pected breakdown has occurred. Typically such breakdoli•ns effecrively a meas,/ of Ihe ors abiiity lo wlihs,and eletri• 
take place under the most adverseweatherand loadingcondi- stress withou[ failure. ise'eptionally sen/ive to •he s.ightft 
tionsinakingrepairsdifficult and hazardous. By their .ryna- connamination such as water, sedimen! and cinductin S ... 
tue ihese breakdowm can also cause consid/able damage to clei Combinalionsofthe8etend toreduathdielectric.(reng,h 
adj/ent ptint which would nol neces„rily nonnally require toaneven greerdegree Whilecleanclryoilhasa. inhere,,tly 
maintenance high dicle¢,ric sireng h, it does not necessarily indicate a [otal 

absence of contaminants. buI simpty [ha( the Planmng foT level of M ™hplant fa•lum is exiremely /ffieuh and gene· taminants be©en Ihe electrodes ii Hlsufficient (o atfect rally revolves arouncl the seiting ,!le up o f swilable spares holling, averag€ breakdown at voltage of ih¢ oil. This te,1 ,% carried 06 straiegically locaied si'eg. 
on thc oilas receivcd. withoul drying.degassing Seurig em- 
phasls 1 pIaccd on [he Oil imporance o f care ful 3. Analysis Procedures sannD[nig .;,1/ spe- 
gal reference (a :ivoiding the Isible ab'orption of hurnidity. 

11 ... Skilled pcrionnel are called for m this exercise 
Oil ana]*is no·A the prlmary means by which the cond](lon The of design, preparacion and care of the le• ce[J and Lis clec. .1;orn's power 'lansformers and current t•ansforncrs is 

Iries are carefully specified The monitared. To this the end hker recently released the preparation of new slan· sample 
so a• (u ensure a the. Sampling and homogeneous dglribution of the oil dard NWS·1076(Rev.0) [17] evering "The impuri 
ties wirhout /c presence of air bubble,is des„ bed and Testing/Mineral[nsulatinglil foritighloltageplant·' A, should 
be carried out in a dry, dust free en.iro,Lment al ·an mentionedab(we, rigum ambient '.4 extraded from #s Stiard. pro· 
temperatwe in the 

vides a ilseful regionof 20°C (15-20 /1 Theoil,houk[ cummary of ehe application of •he Standard The 
be / the same ....... key factor in the•e tests ir. the hlillding up and maintaining of 

a d/abase of test res* an eaA individual[ ansformer. Thig The basic lest consists / applymi to the electrodes ar, incre 
would include Ule more frequent tests Garried out during the ing AC voltage at mains frequency (40-62 Hz), starting fr .%21 com-ioning and firs, 6 months of operational life of the zero volts and mereasing at a steady rate of 2 k Vib Untl| 
plant. Thus enables ready asse,men, ofehang¢' in thc insula- value producing breakdow·n isreached· Breakdown ,•defined 
1]on state of the trareformerand •hedetection of in»ent faull as the voliage reached when th¢ fil./.ark over occurs whether 
conditions. [t will be noted in Figure 3,1 that tes,ing reveri m tran'ient or .scab]Elicd Thele' 15 repeated six times en the 
anam,ual basi,after the fir51 6 months U fcof thetransformer. s•une sainpk, The til'ine of 'e sarnple preparation and thesub- 
Furthermore, as a matter of procedure, oil samples are also scquentle'ls is entical Maximum and minimul times/Te..en 
taken Whin 24 Ims of a fault. in faci 't 16 aht> en'1:,aged illat foi each te:,1 with,n which the tgds musl be completed on a 
the frequency a f san•ling,na> need te N increased to Iypical. buliblAree sample - i.e. any bubbles formed must 1,8/ set- 
ty once per week in th/ca,e I f a troub/sorn. lansformer. In- tied out 

ves,lgalions are/0 in handon the possibilityof in§talling •'On [he final result is the arith menc line mea o [ ail six Dlssolved Gas tests and this Analys• (DGA)" eQUipmenl. The cos• of should hebeter than 
such the figure given in Figure 3 1 

equipment 15, at present, prohibitive and could ont> bc 

Justified on the very hih MVA 'Tansformers or asa semi- 
3.5 Oil Te,ling and Dh'Ived Gas Anily,i' 

permanen' installa'ion on a problern transfomer. 
3.5.1 Origi„ of Gaiew in Trinsiormer 0,1 

Clearly the introd:lclion of these procedures •going to Place Di,90[ped Gas Analysis D/A is a val,lable 
a major workload on the Es kom labora[ory facilities In vie. technique for /. 

teding and / ihis iden'ify,ng rall[16 occurring wirlmi transformcn and considention isali be/ggiven tothepossibleintroduc reactors tion Fault gas", which will ge'Aerally Te disselve inthe oil, of pnrtable fieM ™]A Tes, Sels wilich, while they / not arise from have [hedecon,position the precltion of the (breakdown)of the insi,lating Oil laboratory b#.ed equipment. could and omer insulaling maler,•li providea level of field These field sets (paper, barrier hoard, resin. screening ofoil,ample<. c. ) 
The primwy gases §0 produced in order of prlority arc are general[> capable o f detecting the presence of the primary 

gases produced Inamely /2 and CH@ and effecively idenTify Hydrogen Hz 
the need for more detailed analys,5 I his would reduce Neill- Methane CH4 
trallaboratory load and¢outdpotentially¢nablemor€ frequent Elhane C,H 6 
'cheduled oil sample tests to be "Tried out. E[hylene QH' 

Amlene The (2211: follawingsection• surnniarise,heke• fealore6 andcapa- Carbon Monoxide C0 
.itiesof the procedurel;and lits •letailed in NWS-107/Stan Carbon Dioxidc 
dard CI2 1171 

Other hiher hydrombons are produced but 're of 'lle con. 
3.2 Operational Pro•edures sequence in =precing gas analysis data 

Follow ingthedefinition of thescopeand terminology used. 111¢ rauk gases Lan be caused by Three badc pheriomena primary actions required by the Standard are fully detailed 
thee cover 1. Par/1/1 1/i,ch/rge which resulls from low level ener gy and 

usually o.curs in gas-filled -Oil voidssurrounded Filling and by ropplng up 0111.preg· nated 'im/al The muncause ofdecompomlon is -0]i SamI,11110 illcioni' 
bombardment of Iheoil mo[«ules 

resls resulting in -Oil the prodic. 
tion of primarily Tests hydroKen und -Laboratory secondly methane. 

2. 
-On Site Tes(5 (prior to lopping Therma'Fault'inwhichasmallamounlofdegradationo¢· 

up) run a• normal operatingtcrnperatures and asihe fault tem. 
Documentation 1/ terms of tes[ reperM, their distribucion and perature r,ses ihis degradation increases wiI h the fr,rmanon 
relention are then cavered Relevant specifications and sian- 0 1 the gases changing progresslvely fraiI, Methane 10 Elhane 
dards are lisIcd to Etheme W.g above 3(*) C Ethy lenc is mainlyproduced), 

3 Arcing which results from high energy diacharge andean 
3.3 Managemenl eause temperatures of over 3 00(FC to develop The,naJ or 
A clear de*igna[ion of respon'lbill, ies for ihc above actions LS ga,gencrated is Ai¢b kne and if celfulose materialls inilved 
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Carbon Monoxide and Carbon Dioxide m produced In (hc Wa.r cal or•ginate from .0 :urces· 
lat,cr ca§c lh¢ CO•/CO ratio is usualfy examined and should 
il he oulside le 1. range of 3 Io l l a fault „ indicated provid Atmospheric -aher via lesilica gcf brca¢herorvia]¢ak, 

In 
ed the other results also indica:c excessive oil the gas analysis power equipment. 

2 1/zernal -papcrd/radation produc//aer. ando,[degra- degradation. dation produces wair -migrationofwater takes place be- 
The mual gas con,/Tranons presen, 1/ the / as a mult of tween wet in:ulation and the oil and m versa depending 
the abore phenomena also d¢pend on a number of oiher fae on theoil Imperatul- thiscan makell very difficuh to 
tors incluME "dry" the iransform/oil. 
1. Dihilton Fae/or - th¢ volume of oil inpolved. 

3.5.6.[erfacial Tension 2. Age of the transform# (,lm or old). 
Interf„iat 3 }lisiory of rhe transformner (repaired. degassed, c/3 T¢nsion (IFT) is ®ed „cording to ASTM-D 97] 
iRin*Method). h h basicalb ame@sul·e of the Nniton at •he 4 Typeof transformer (Ceneralor or Transm gion / Scaled 
interface b/ween /wo liquids (011 and water) which do nor mix or Fre¢.breathing / Constru/ion of Tap changeo 
and 16 «pressed in dynes/crn R is sensitive,0 the presence of 

3.5.2 Gag Chromalography oil decay productsand soluble polar contaminants from solid 
insul/ingmawrials. Good / will havean IFTof between.10 Gas Chroma[ography involves the scparadon, identificarion and 10 50 dyncs/cm. Oil oxid„ion products lower the IFT and have quantification of Ihe gases found di$solved in lh¢ oil. / requires 
an affini,y for both water (hydrophilic) and oil. A badly de- ihe use of sophicica/d laboramy Quipment and highly 
[enoratcd oil would typi¢ally have an [FT ofl@ dyncs/cm or specialist techruca skills The gases eam•ted are predoninamt> 
ICSS Ihose lised above. Analy„, of the types Ind .muum' pre/ni 

can be int¢rprcted in terms & th, severity and type or fau[[ 4. Transformer Insulalio• Lifc Reduction Monitor prew[H Ln the cransformer. A speciall can,dentify Ihe pregence 
of an 'cip..fault (cart' ..lopmen' warnin./. 

4.1.er,jew 
One of the outcomes of he invcstigalions imo the recent 3.5.3 spale Inerprrt,tion of Gws An»lisis Test Results oflrans former failuis wag the decision to „amine Examination of ih¢ numerous internadonal guidelines on in. ihe possi- 
bijily of dev/oping an instrumeor /0 measure the rate of lire ter/eling DIA da[a show thal this is more of an art [han a usage. and conversely the available life. of a trans former. An 

scic.¢¢, Some of th* 8uidelines .e initial fcaibili[y/udy wascarried out [15] carlier this ycar, The 
1. Dornen burg Ratio Method reBulting r¢pori discusses th¢ de,ign phllosophywhich is essen- 
2. Rosen /1]/ Method Iially based on insulaion life equations which are used ro pre- 
3 BS5800/IE/-599 Ratio Me¢hod pare the ··Loading Guide for 00 -Immers/ Tran,formers 
4 Key Gas Me//d - Dobl€ Engineering as given in IEC· 354 [ll. Thc insulation lifei, primarily a func- 
5, Amoun, or Key Gases - /SUS non of de lngulation [cm perature and rime a Ifilwd b> Ar 
6 Total Combusible Gee, - Westinghouse rhenius'§ Law. As the ins/mon (hot spon tern/Taiur¢ can- 
7. Combuslibic Conce/r/ion Limits not be measured directly becauve ie. precise locadon is never 

- ANSI/]EEE/CEGB (USA/UK) known, h estimated from informaxion On the Lop-of.,ank oil 
Hydro Quebec(Canada) iempcraturc and the load fa¢[or Ihalthe transformer is being 

- BBC ISWiIZiland) subjectecl 10. The feasibility repon examined th, potential er- 
SECR Ulapan) m in Nes,mated hfeas a function of the meau,/ pararnete/ 
EDF (Francl eemperacure and 10/ currint) in order ze establish ihe lechni 

- Oy Stromb¢rg (Finland) cal requircments for the [emperature and curren¢ transducen 
The Combunible Concen[ration Limils differ from country and le to measurement ...5. The results or this analys' 

country and transformer to transformer /hich make it /„ual- demons/aied thjt tho ¢wimated life is wry sensitive to ina¢- 
4 impornble zo se[ the limits becaus of #c man> var/Tions curacks in the measured parameters bc¢ause of the logarith. 
involved. mic nature of Arrhenius's Law. For example, h would appear 

that locosuri a "[i fe 
.$ use cstimaceac¢uracyof saybetter than 

Eskom's m/hod of interpretalion, which is wrongly depondant 20% the hot spoi lempcrature estimate should be within 1,5% 
on specia];st /„mment b broally basid on: It raises Ihe quostion of how accuratel) the /(imates of the 
1. Key G"s present transformen insula,ing life need to be ifthe i/formation is tO 
2. BS5800/[E/499 (provided the Total Combustible Gases be of practical benctit 

presen[ exceed ®Dpim) 
3, Transformer Age 
4 Trend 4.1 Infurmation (Production rate of gases) D£yign itequir-cmt• 

5 Hisio' of Transformer As a resuk of the inilial ,[ud) the following basic design r,- 
quiremen' were established: 

3.5.4 Ac•dit• or Neutratuatlea V- tnpul ...s· 1 Tup On Tempera•i,re 
Acidity les[. are based on iEC.296 test N[hods. Acids present Range 2% 100°C 
in the oil can originate from Ic oil decomposilion/oxid/ion Accuracy. .0.4% 
pr/u¢,s or fromexiernatiourcessuchas aimospheric/ntami- 
nation. In 2. Lowd *e preinee of water u can induce rusting inside the 

Range: 0 - transformer. 4/4 an indication ' f Ihe t.3 ratc of deteriora- Amm 
Accuracy: = 0 40. iion of the / and usually resuhB In Iheinevitable by product 

of SLUDGE which ]!1 oftin negleued 8ith subsequen, affed Mpul Signals: L/e Hours UNed (vi;ual display) 
on facion such as the transformer cooling efficiency Rangc' 0 - 350 000 hours 

Accuracy: 1 10(% 
3.5.5 Waier Comenl Tes,5 
Water Tes,s are based on ASTM- 13 33 (Karl Fisci™r·[liralion) Envimmenlal Conditions: To Eskom Siandard NWS 

Meaningful Water Conicm Tests 1318 arc only as good 8 the Oil A. O], ·•En/onmental Require. 
Samplebeing le.Z. Water. even in meni and Tests for minute Electronic quant,tieb Iharrn Measuring 

ful in Equipment", Augus, 19&4. power equipment as / 25 aaracied 10 Re places of greate# 
ele¢,rkal strcss where it can do the moidamage. h accelerates Reliahility Desired MTBF - 30 years 
ihedeteriorationof both th/imlatingmairial (paper etc.) and Po.i,er Supply: Mains - 220 VAC. 0.5 Amps th¢ insuLatinsoil pioducing more watc' . the pro«ss. Thi can 
bea vicious i,rele and once the 1),per has been degraded it can The implicalions of the above requirenin) is thal additional 
never (unlike oil) be rciurned 10 '1% or/nal condition iop of oil iemperature [ran§ducerb) wi(h apppriate accura¢, 
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will be required. However. existing current Iransfornlers should an /*lion programme which IiI] enableit to make the r,g],1 
be adequate decisions at the right (inle. 

4·3 Protolm Development S.2 Li(enture.ey 
Initial examinalion of the alternatives for implementing the A fundaminral requiement of any research programine 1 /0 

above showed a number of "able di fferent SOIL]tiOnS including enmre Lhar all rhe avanable relevant publiBhed 'hork has been 
analog circuliry In Ihe end iI •i.as decided to use a mier/con. thoroughly Burveyed and evaluated To date some 250 refer- 
troller wilh appropria™ A/D input conversion Multry and a 

ences covering a number of topics direct[> releva,it [a cond,- 
dl@]Ially driven electromechamcal display Lounter for reco'd tion monitoring. testing and maintenance prokedures haw been in@ the houn of li re Lged There are a number of opcions for acquired and are being evalua/d and summarised The search 
the display .uch assmal] alphanumeric LCD displays whia has concentrated on the last ten years but where appropriate could read Uy enable the bplay o f oihor trans former informa- hasextended before [hi§ p¢riod. While overlap is ine„lableille 
tlon such # peak and ...e t•mperatures and loads The papers haw been roughb classified into the following 'ubjecT 
choice of a nni•rentralter has/solution does in fact providi areas 

a lot o f Ocxibility for future modificattens and irnprodement@. general 
3[anclards and coles of practtee 

4·4 Present Status and Field Tmls design and madolling COnsiderations 
A prototype b hee„de„loped and is being tested oul in the - field Ineasurements, reporls and failurc meehanilms 
labora,or' lu ensure thal H functi,),ially behaving as per diagnostic mchniques and alternair.es 
9pecification Environmental tests to NWS·1318 arC Still IO be - par[Eal discharge testing 
performed. The natstage would bet© install it ina field situa. high v 01/ge impU|SC ICSting 
tion and mon,tor ib performunce to enAure cornpliance With Irher impul. and overpote,ina testing techniques 
requirements and evaluate /5 user/ness. - acoust' tectir,iques 

oi] analysis 
S. Transfor//r ./.ditin,1 M.litoring Tech.ique' - thermal 'casuriment t./niques 

'veligation - off-lilla illrilmcntalion and measurement ./.ms 
S.1 - on-]ine 'Inetion condi,/Dn monitoring systems 

An investlgallan ls prese» ulideniay Lilto lechruques form¢.- transducers and interfacmg 
unng the insulation inteEr,ty of trangformers in addition / the si•nal digitiiing 
p[ imary methad o f Dissolved Gas Analysis now in use. Many - wawform analvsis 

factois •re combiningto makethi• a hi,di[> dedrable exercise. 
rhe source:· of papers and arlie]/ include The [1,/c. IEEE and cost of replacing old plant. which i s or maybe near the end 
i Transanions and 

u f Journals, C'GRE and 'PRI its life for whatever reaEon, makes it wor,hwhile belng able publications. 

to assess whether [he plant's life can he atended on the basis 5.3 DIa,n€Mt' 1.·chniques •d Altem'll of i[$ present cand,tion or by refurhiling l aconvenic. point 
intime Diagnostic mc[hod• niat arepre•endy in vogue fal[ into sever- Furthermore, wiladvancemen....kilowledgeof /1 clear-¢ut ./.gories .11 of whic!, have •r the own performance Dr 0/ and,lev. Insulating inalerials and 'ho adiantages 

and disadvantagew f/ as interpreting the trans highly rormer" con. 
cost compe•inve manufamm environment, new plant dition is:encerned, In ls general theaim of dia'nostic te,19 is to belrig designed and built To very much Ligli [er design toler 

di'ect changes m the wilegrity of Uic [ransforn€r insulation and arices and ,afety Inargln, Another faclor is th¢ increasungern ideally monitor these chanf over a period o f weeks or Phasis months being placed on raising the inadine of existing,ransform· solhal sufficit,11 evidence is /vailable to make furthei ers investi with parl,eular regard (a plan ned loading beyond narneplale Bations or /kercnied,al aclion K I planned rather thal .ling. emer Con•ersely /he le# and freque.y of ¢]cetrical itres' 
gency ba.' [4]. that power gencraling and diBtribution'Imment is being sub· 

le¢led m is continually inercas•ng with the e•er increasing use 
5+3.1 Oil Anal,sls or fast ,solid stale po•er bwitching equipment by consumers. 
The Them DCA procedure; prese'lly practiced by Eikern haie at ts also a very definite /ed to improve Ihe efficiency of 
read> been de-bed As a diagn/11/ (001/ would appear to maintenanee procedures rrum bo[1, the „le·,bpoints of Ille ,]me· be I he most sencitive and the mos: ly widely used proced ure. The detection o f critical trans former l,liulation delenoration and ...minant approach m using DIA M u f ...sailing with the emelent use of skilla nialntenance personnel which arc 

in laboratory:inal>·gis b> skilled ./. spec•lisIs, This inherenily limits .PP]y, ihe frequency {once per year!) 0/ regular /6[ing onle" other 
Over recent yea„investigations into diagnotic teehinques for facmrs and •ents suggest more *ient testin: is caned for 

determining Ihe condition of trans former md/, an have been The development and apphcallan or both field and permanen,4 
man> and vaned Many of the!.e teel n•ques are considered to insialled DG A mannors is happening in prale¢ and reports 
be '·,ntcresting a,ademle laboralon, cxcreises" by practicing on/hus expenencearel/,Im,„gloappear. Fullsite DIA mo_ 

Power engmeers und m,lintenunce staff. However advances in Dimrs are prohibillvely =pensive. Coarse site detecnan of key 
*dectronic und compuir inBtrumentation ancl measurement tech- gases such as hydrogen as an early warni„g lor more delailed 
nology are progresg' 2,1 a Mid Tate making I. possibiliLy Balysis seems the mo•tprobable Initial dim= thar perma- 
/ app®ng many 01 [hese new tectin®ima reality. There !§ nent on·line DO A Monicors are likely,u go and these ali only 
real and un Jers'anda ble concern thal pl aclng sophisticaled Cle· likely. he installed on very large tra[!iformen DOA analysis 
truni¢ equqpment on or in trun•former5 •11 create mor© for buihings and m appears high ly imprac[ica] from ihesheer 
Problem' than U allesates Inlia] exper i=,ce with ihe iniroduc numbers and Ihe small volumes of oil invalvel 
t]on If solid·state power sy'tem proiection equiprienl proha A hmiration n f prant •onventiona] DCA analysis 8 i bly liat mo't /vessubs,ance (othe,e fears. However, properlydeslgned, of [he gas6can come ]nter fromdegrndation of el/cr the ail or the faced, Le.led and Inbta•ed eled ranic equipment can be made 

eellulose ancl ih i[ is the lalter (hal Is " withs tand the imporn,n[ as far as the 
harshe# env„onmen t with a reliability thai 

longierm heakhof the transformers I con=ned Could addmonal match or exceed thilt of theeqi,ipment being monitored ieit need to be developed to assess the degree of Ultimatel> the declRion degradation on whether or not to L,!troduce such teell 
ofthecellulo,corplymerisationofth¢paper nology inus Suchtestshave be an economl· one in which the cos, of Hs in- 
in facl been developed ba,ed on the techniqueof deteeling the 

troduct,on must outwogh me ]0•es mcurred from failures, out- presence and ma'i of furanes present. The technique i• 4 in i,s und inefficient maintenance proced//. As time pregresse. infancy and underevaluation by sever/ove[,eas so the utilitie, k is 
relative :091 0 f •,ppl yIng high technology decreases and 

2150 11 expensive to appl' 1 only a matter of (ime before the introducrion of sophisti- 
Cated condltion moni,onng hemmes economically viable. Mean- One of ihc pnme disadvantages of DGA M Ihat there are in· 
while Es kor „ endca,ouring lo keep abrean / al! presem herent delays betwee,1 sile bampling and th¢ subsequent diag 
research on condition monitoring and di•gnos[i¢ lechn•ques with noily of the tranitormer /ate, These delays could be cricical. 
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Olher disadvan[ages re that it give@ 00 precise information on rRA merhed provided ancl would indicale mechanical move 
a location / the insulation damage and / requires time ie men(. 1( would then appear (hat Ihe high vokage imnpuls' te¢h· 
estab]/ positive tr€nds ]/ th, resub obtalned Haungsaid all n•que of Irans fornu/the impulge imp/Ece chracteristles inta 
6 i[ stil[ r¢rna/s the mos, sensitive diagnostic xech,1/quc and the frequen¢> domain would be equally appticable 'o The LVI 
reputedly [4] can deted up 0 90/ of al! po•emial faults. incillocl a]Ihough ihis docs no• seem to hm been done in pnk· 

me (probably because thepe has m been much research ae 
5,3.2 Pwrtial DIschne Memremem and L•ation tivity in recent years inihc LVI ar¢a), In theory th'impedance 
Partiai discharg/ from a transformer modelling view * characterislicsof the transformeram being idennified by differ 
mb thems/es m poles"predominagilyindeuppcr fre enn ¢xcitation si@Ws With *propriane proce"ing in this v¢ln 
quency(01 - 3 MHz}ran@c, Detecliont«hniques.oiher,han a third alternative excilaIion signalis that / whie noise which 
DIA which b airead> been discussed. basically involvecither when appropriately crosscorrelaied with the resulting output 

RIV (Radio lofluenee Voltage) oracoustic {u]Irasonic) methods signal will again yield ihe impulse impedance characeristics tlia 
andmuchof [he rescarch hasconcentra[ed on developingevalu- can in turn again be tramfored /10 tlic frequency dom/n 
/ion methods lo locate the sources of Ic parnal discharges. -in praclice piudo whiI, noise in th¢ form of pseudo ran- 
There areclearly many difficultie6 M applyingpardaldischarge dom binary signals (P RBS1 15 often used. Tho there are three 
diagnose methods m site localmes and thc scncial consensus 4/oack I the mme ad Twoof these. by usms enheT the 
[7] seems to be thar this is primarily a manufacturers Ics:ing naturally occurring 1 ransien• or injectin' low Ivel PRBS sig- 
tool whi,hean be used more successfully in [heirrila[ively con- nals, arc also ideal :·•Indiles for 00-line moniI©ring 
trolled en/onmen, There does appear to be more prevalen, .tigation. 
apphcation of acousti¢ measuremene methods in site situations 
and it would seem la[ this is I Nrc likely undidateto com- 5,3,4 Hot-Spot Delec,ion 

pliment DGA lechniqucs in on·line monilerine s™crus [3] - The primary aim behind ho, spoi detection is [hal of preven- 
ineffect / woutd provide a partial d/charge measurement wpa- N ra[*r *an detecting the */emi 0, Fesults / insuls 

bly with shorter response [me/hn Ihe slower but more sen· tion breakdown. "Good" knowledge of the minding remper.i 
sitive "A appcoach [7]. ture can not only guaran/¢ Insulanon long.... by ensuring 

thai crm¢al temperatures arc neg exieeded bul atso enable 

53.3 Detection of Mechmnieal Chano tl•e trans former to he run at maximon load, The key is "good" 
It has been suggo„ed 17] th„ mechanical dewrioraion Ls fre. andas hotspotscan n¢ver bc prceisely located /erearescvere 
q/ent]> ihe cause of,ubsequen[ electrical failures. Direct practical problems Th¢ mon commontechn®ue applied is chal meas- 

uumcm of mechanical /an/9 can be aehkved by fitimi /ram of /(unating the hot•pot (emperaturc from a theTmal image 
gauges to miasure clamping pr/gure on winding, alihough chis and measu'cmenis of oil temperatures 'hat Reasy to get .1/ 

does not appear to be common practice A slighlly less dirm such as top of tank oil. At bew ihi, is still a =rse upproxima 
method 1 ihal of measuring rhe acoustic vibration signalor¢ tien 

oflhetransformir Somerescarchhasbeendoncinihisrespect Morc recenily on experimental bases there haw been reports 
181, while much more has 'en loneon 11[trasonie mc/urement on the development of implanted emper:,[ure dence, for / 
o f parnal dischartc aetiViI, Th¢ ability o f 11/ experienccd plant cura,e wincling temperalurcmmuremenc M.21. Thc m main 
operator to fel "iometkng *ren/" about a „ansformer h techniques invoked firstly the use of hbre oplics wilh crys[/2- 
legend . The rm/I major advances ind Igiial signal processing line lype [ransducers and secondly The use ohapour p»sure 
and expen sy,rems must make this oile of the mon fruitful areas dnic,§ Initial resulis appear promwingbut aresdliver>much 
o f investigations fo-n-line monitorin, h has the unique polen- in the *velopmen[ stage and/osts vcgh.ghly. Clearly [hcm= 
tial of being a sensing s>stem,hat can be applied to both new aim wilh Thermal measurements must bc one of online monitur 
and old plan, with minima[ inierference lo /hcr theelectrical ing investiga[ion 
or cooling operarion & the tran'former. 

The ethe, wen recognised mcohod of dc•ccting mechanical 
defeers the 5.3.4 is measuremeni of changes m the iran/ormer im- Hot-Spor Detection 
pedance Thc Oneap/oach hai has be¢n 0,0]ving over thclas,40 primary alm behund hot spot detection is Bal of pre•en. 

thatof LVI or low tien r/her than 
voltage impul¢ detecting the »mptoms or rcsults years is of insula. iesing of :ran; form- 

ers whichbagicallyrelic, on the¢omparison of iheresulting in- tion breakdown, "Good" knowledge of the wlnd:ng tempera. 
pu[ and Mput waveforms from sueS/'C guarantee insulation long/ily by 18[S On 'c lure can nut only ensuring same 

or from diffc/nt "ilen,ical" Iransformers. The that critical Temperatures are never exceeded bui transformer also enables 

second appioach ]s known the transformer to be /,he FRA or frequency Ton at magmum load. The key A '·good" respon%¢ 
anal>sis mhod which and 5 hot spots can Rever bc es&en[ially measure; precisely locarcd there are severe the frequeng 

responye (or impedance characerlia) dire/!y by meaa of practical problems The most common technique apphed is that 
sinusodal ist signal which lS incremencd for successive of /¢as. e/ima,ing Ihe hoispo[ (emperature from a thermal image 

pil urements uni]1 the Empcraiurea thaL ari easy to get at response across ihe desired and frequency measurements of spec. 
such as trim hasbe¢n obtained top of rank oil. Ar ben thus is d a coarse - againcomparisonwith previous or 

good i ransformers enables the d¢,0/ion of meehanical change. appr•imaiion 

10 tenn% / the pwarneten being measured. namely impcdance, More recently on experimental bases chere haw been repords 
thcrc Es a Third me•hod [11] which has been receiving a lot of on Ihedevelopmen Oflmplanred temperature d/ccs for ae. 
rccent]0[creita]Ihoughi[sprimealmwasthedetectionofpar- curai windingtemperature measuremen( 0.21. Thetwn main 
tial discharges Th„approachused highvo][ageimpulsias an 1¢chniques involved firstly the useof ribrcoplics wi,h crystal. 
emit/Lon source boch '0 stresg the insulat•on and to activate line type transclucers and secondly the use vapour presure 
the very hi,h frequency poles resulling from any ensuing par- device, [nicialresuluappearpromisingbutarcsd]!verymuch 
11/ discharges whichiffucivelychangcd the umpedance charac- in the development sia@c and iosts very high [7] Clearly the 
telistks partic/afly/th¢ high frequenc> end. In,lor, Re i Inain aim "h [hermal Incasuremen™ must be one of on-line 
pulsi tra/,adm/tance function 8/ convolved frain The nci- montlering. 
tallon vollage wave shapeand me re@ul[ann neutralleR zurrent 
This impulse response wa. then tran•.formed L,10 the frequen- 5,4 One-LI•e Con,11!i•in Mom/ng/Off·LI•e 
/ domain fingerprint which could agaln be compared with Measuremeil Sistems 
previousresuits - one of ils primeasribuies wasthal inih=y As previously commented th¢ prevalent use or on·line anti- 
it was c ffecile!> mdepend¢nt of the excilalion wavelape M monitoring is really only a matter of tirc. The suitability 
fu ithermore 42 could 4/ pr;nciple be deir.ed from the natur/y or otherwise of diagnosic techniques for on-1 e monitoril 
«curring transien,§ on ih¢ nciwork which poientially meant has alread) been discus,cd above. In the lag five years there 
ii was a suitable candidale for on-Mle mon toring, Clearly i hc haw been a spaw of papers describing bo[h Qi:perimental as 

impcdance informalion con//¢d / Ille lower and middle end well 8(ommercial syswms. The best known commercial sys- 
orthe spectrum would contain the same informaion thai Ihe tem is the Westinghouse TMS sys[cm p] which provides an in. 

104 VMEO KONVENSI VERRIGTINGE OKTOBER 1989 



tegratid series o f sensor modules conneued to u local daia ac 1]au been established. now making meaningful comparisons 
quisition and d/play uni, which in turn can be linked,0 the p...le 
sta,ion controller. Sensor inputs include: 

7. Suriev of Abnormal Veill,g - 0• th, Inli·rcon,lerl. 1 - top or Ill templat.re System 
- load currents and vokages 

purlial d ischarg e deiection by @:oustic meth<Mls 1+1 Scope and Motivation 
DGA analysis (hydrogen) Fc/owing the investgaions into ihe Yecent high Fa.lure Taies 

- Btatus information toil level, oil flow, etc - 32 channels of 'ranstormors and curreni [ransformers in the interconnected 
sys•em it was decided that long-[erm measurements o f the fo[- The bmi un i, reia „14 an image of 1* heailhy operation of the lo.ing lypes of overvillage should be carried out a( selected 

tra,[5former and 0,1/ wher, deviations from this slate occur. 6/. 
Most / iheremaining papers onth¢ gobject describe experimen 1."Slow" variations in the power frequengy voltage. 
ta] s.»tern• .vhith apply specific diagnostic lechniques o on- 2 Temporary overionages during faults (amplitude and 
line =dilion monitoring Malewski lescribes [3] a sys,em duration•. 
w},]ch monltors o•ervoltages. parnat dischar,w measuremenl 3 Transients and yollage surges, (based on his HV impule rechnique described above) :ind an 
on-line D" An experienced operator is "il] required to in- The juatification for making sacha survey Lf a!• follows 

terprellhe readm. Another systgem describes the combina 
1. The survey will provide a /omprehensive databa• of ap tion or KA Ah 'F di'cliarge measuremen[$ 19] although it 

cal voltage Ils experienced on the network. 
]s not clear whar W of success w achieved One papeT :en- 

2 The survey will help identify the substation, -}iere high vol centrates on parnal discharge meaKurement alone [10] and uses tagestresscs occur andhenettheequipinentwhkh both mightbe Rlv and a•ouslic,neasurement and claims that appropri- adversely affected. 
ate fille„ng lan yeld acceptable results. An EPRI paper 3 Providedia whlch will be used to asiess possihle progre' desuribes the experie[,ce [12] af Heral utilities in th¢ L SA in 

&Ne aBeine and degradation of 'alid and liquid in,ulallen applying diagnostic systems which include vibraLion signature 4. Rhereknowled/ofageingislim/ed.the,nforrnationmay anabs :.r; as AL and *93, acoush¢ pama\discharge be used to indicale where appropliate research /101/ be Inea•umne/Two papen d=* /panes.experience [13,14] done. 
- one of Ihesc concentrales on corn]la and partial discharge 5 k would be a necessary coniplemen[ to Ihe dele/lon in·depth '»01 - ihe ocher u.w partial discharge and other St:HuS 

meavi,remen,8 ,[ready dene (u £ Pluto. Hydru and Mer 
Iypesofinformation ...paperwelifically.iddressesthecur- se,).in' fulure such rn¢asurements. 
renl iransformer mon,Loring problem - 11118 rclics on power 
fa¢tor measi,rement "d a hydrogen moniLer. Clearl) decision$ haveto be made on the "demh" ai i,ifurma- 
Success on all thcs, ex per'men' systems is varled but clearly ion to be acquired for the threecategones o f overw}ltage I,len 
Shaws that there is u slrong Lnte•t in applylng guch »stemb tified. FUrthermorethe case with which rliese meas„re/,ent, can 
Apart from DIA iwo of the nnosl promiting areas as previ. be rilade must he ascertained and the cor responding require- 
ously mentioned wo•[d appear lo he ¥Lbration signalure anal. menb und col:(§ of the measuremellt and ila acquiwhon s/- 
sis a,id the frequency responce (impedanc¢ measurement) te[Tismus(brestablished. Thetolalco,tsofthisi,rojecta!¢,•ut 
techniques. inbignificam and as a result i• is being tackled L. rio stages. 

[he firn §tage, which is curren[ly under way, is to carnple[¢ 
'· D./.rk Tesling adetaijed/c¢hnicalfeasibili'yand:051 5[udy [hiswillher ¢he 

This winded as a very brief re,qew of the more impornim dire/ionaf the second /age which is the full«ale implemen- 
dielectri£ T"I being done by Eskom ialionofthesurvey. 

Af ment]Ined in "Ction 2.1.4, dieleclric ie'ls on transfunner 7.2 Slow Vamlions 1 Power Frequency Vol(air 
bU©]ings arc un,/19 (lone during "palr or tap·changer mal,1- Ths , the easws, and consequcn[17 the most emnornical wr 
tenanceoperalion' Thismeansthat "tanG" and leakage cur. vey . carryout a• itc55¢n[]all> 115estheexkting Nat=Il'In. 

1 miasurinents, for example, lend lo bed"cat Inegular iral instrum.ntation and dau, acquisition equipment and has 
te,vals Consuleranon is now being given to implementing a De ....CQuirements m terms of bu•id.idth and resolu N./.0 ore re,ular programme which. as rigards' 111111" measure· :ion "t pre@en' Nalional Control Inea•ure 0,16 vol•age nath¢ir 
ents, would make use of modern techniclues whereby Ous hardware and the data is relayed 'hroup}, thir Ill,Crowmaorn. 
rame,er • meaq,red In situ wil the le[. of the bushing munic„ion ne,work lo the National Colitrol Centreat bimmer 

capaci[.ince lap. pan The frequency of measurement call be sel to al™ denred 
Routine Fanial ditcharge tes,5 are generally not done on bush ./ue and typically WOU]d be on•e per hal f hour. It g proposed 

ings, but consideration s .0 .ing given to this to uttimately pre@ent rhe data in graphical form I. n* tim¢, 

Currer' Ms for meri are W teited irregularly - dif! ]cultiel 1 3 Temporan Overvoltage Monilori• in oblaling outages being the m.un reason for Ihi. Research One diolulion here ls to mak¢ us, o f existing 3„,urbani:e r•cord. " 

]5 preiently being done joinily * Esk'm and the 'SIR to Ln· ers a":iated with the busbar and line prote"' *in' whieh 
vestigale,he applicailon of on-site partial discharge measwe record the 3-phie vokages and ourrent, Generally theye record- 
ment' and rhe correlai,on of the re•ulting [evel "h the co· ers are 00!y triggcrid if the protectionsyste„i oper:tle,- Obvi· 
in./.t generiltion of hydrogen and ace,ylene ously chereare many'vervoltage siluatiot. which ma, In• trlg· 
Dielectric [es„ are * done 00 mge arresiers. but in sperial ger the prolection systim bul which need to be monitorecl in 
¢ase,H u,wiatedgdh•nsulaimpollutionamel:,Loxi•sur terms oft haservey's requirement' 01' d teW "ati "9 'hercaTe 
ge unesters _ block mrrentrare m nsured. The num krof inch ,•10 f e recenll> in 5 talled re¢© rdeTs which can he,eadily get tn ir,g. 
mensurements Is expecled I in,-rease in the fi]Iure #er off presen, ove-Itageor rate-of ch•lage v•liage •nlitions. 

Thc 1 ra•¢9 of 1hcsc re•orders are wnall and consequentl> the 
dalacann. be "[16. withadequati re«ution an Clearly. once 9'·. Jeakage curre,11 and pannul dischar#e (in 11©In¢ iases) the resolulion and bankidlh for these measuremenis „ atab· eaiu rcmenis are do,ie on generator siat,•rs after rou,ine over- lished, a b¢aer and cos, eff.tive mlillion will be idenlified. "16. 1 11]% has resulted in tesls being done every two to thrce 

.. A dalabase 
:7 is piesesntly being comp,led to filditate com 7.4 Transient& and Voltage rison' Surge< on test-by·test basis. Since transients are '11¢ mol d.]naging 'oll.ges 10 11!e trans. 

=P electriclestsareperformedatrough[>twoycarintervalson foriner,nsulatlon•he)aroprobablytherno•irnporlam„, Feet' 
rio•hugh val•a@,motor, inpowei stations These com of thesu/vey Equally [hcy imposelhe me/severe reqi„,emmi 

. rketesusuchas '•tan R'•. winding 'apaillanCe. paniald/- on the measurement and dat ¢ acquis,Ion sy,le,n In lerms of 
charge and 50Hz vollage w••hs,and measuremenis. A database ihe ins,rumentation and dala arquisition ·.>,[w th,he measure. 
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Other di5advan•ages re rhau gives no /cci;c in formanon on FRA method propided and would Indi¢aw mechanical move· 

ihe localion of 1hc insulation dam•ge and 11 requires time lo ment. [twould then appear,hai,hc high voltage impulse tech 
/stablish positive trends / the resu][s obtained, Having Kaid at! ,•i•,i,e of tran5 forming the 1mp•]IBe impedance charac#lies into 
6 it still remains the most senshive diagnoni technique and the frequene> domain would be equally apphcablc o the LVI 

repuidly [4] can dcic[ up [0 90% of alt potendal faults. method although this does not seem to hav¢ been done in prac 
tice (probably because there has noi been much research ac 

5.3.2 Partial Digcharge Measureme* and Location tivity in recent years in the LVIareal In /wry the impedunce 

Partial discharges IM a iransformer modelling w poinl c!la•acien*ics of the trans tormer are being idenlif/d by differ- 
manifest thermelvesas "poles" P/dominantly in the upper fre- en, e.citarion "gnals with appropriate processing, 10 Ihis vein 
quency(0.1 - 3 MHz) range. Detection lechniques, utherthan a rhid aliernative exeitationsignalis that of whize nois¢ which 
DGA which has already been Icussed, b/i¢aily involvecither when appropriate[> cro•correla[ed with the /sulling 0/pul 
RIV (Radio Innucnce Voltage) or acousl (ultraionigmethods fignal willagain yield Ihe impuke impcdancecharae,cristicsthal 
and much o f Ihe research has concentrated on developing evalu can m iurn again be transformed inlo Ihe frequency domain 

ation m mhod& 10 ]0,21¢ Lhc sources of the parnal discharges. - m practi'e pseudo white noisc in ih¢ 'orm of pscudoran. 
There arc cleart) manydifficulnesin applying partial di,charge Im binary Wals (PRBS) / often used. Thus chere are 14* 
diagnostic m¢,hods ins# loca/i/and /0 general consensus approache to the sam ¢nd. Two of th/,c. by using either (he 
[71 s«ing . be [ha[ ./ I prirnari' a manufacturers testing nall,ally occurring transients or injecling low ..c[ PRBS sig- 
iool which can be used more successfully in.heir relatively con- nals. are lo ideal candidies for on-line momtoring 

crolled eneronment There docs appcar o be more prevalcni investigation 
application of acousne measurement melhods in me situarions 
and it would seem (hal "isisthe more likelycandidate cocom. 5.3.4 Hot-§pot Delection 
pliment DIA techniques inon-line monk/ng likms [3] The primary aim behind hot spol de[cction is thal of preven 
in effect it would prolide a purtia] ./.Pe measurement cap,1 tion rather than detecting the symptoms or result• of lnS111,1- 
bib with shoncr response times than [he slower but more sen. tlon breakdown "Good" knowledgeof the wHldinglempern 
'./DIA approach 171. ture can not only guarantee in3ulation longevity by ensuring 

thal rmicaltemperaIures arc never ///ed bur also enables 

5.3.3 Det«tio, of Mecha,ical Changes the transformer zo be run £ marimur load. The keyis ' good" 
I has been gulcita 171 [hat mechanical d:,crioration is fre· a a, hot spots can ne.er be precisely locawd thcro are sc•cre 
quendythicause of subsequern electrical faitures. Dir¢¢' pralical problems. The most common tcchniquc applied is thi meas· 

ur¢m¢n, of mechanical changes can be achicvcd by filting s[rain of e/timating the holspot lemperature from a [herma] image 

0augs to measueclampingprcssurcon winlingsalthough,his and measurcments of oil temperalum thaL are easy to gel a 

does not appear to bc common practice, A sli:hdy less direct suchas topoftan koi[ Al besithisiss tj a coarse appronma- 

method is lar of measuring the acousne vibrarion signature '10[! 

of ih¢ transformer Some research has beendone in this respec Mor, recenily on experimental bases there have been reports 
181, while much more has been done on ultrnsonic measurement 0,1 the developmen, of implanied lemperal/¢ devices for ac- 
or parnal discharge a¢(ivity. The ability / I experienced plan, euratc winding temperature measurcmen/16.2]. The No main 
operator 10 Ret "som/Ing wrong" about a transformer is echniques involved fir&[ly the use of fibre op ics #ith crystal- 
legend. The recco[ major advances in digil# signal processing line /pe iransducers and secondly /e use of vapou, pressure 
and exper[ sy,tems must make this One * Iho most frunful areas dev •ces.Inidal results appear promisingbut are still very much 
orin.ligations foron-linemonitoring. 'has•heunqucpoten- in the development stage and costs very high[1. Cle/[> the main 
rial of being a sensing system,ha[ can be applied w both new aim with 'hermal measurements mus, b¢ onc of on.line moniro> 
and old plan, w kh minimal interference to either the electrical ing .cs'gation 
or cooling 0/ralion of the 'ransformer. 

The other w¢[1 recognised me/od of ducting mechanical 
5.3.4 Hot.Spot De•ecti(In defects is Ihe measurement of changes in the transformer im· 

pedance. One approa€h that has been evolving over le lasi 40 The primary aim behind hol Epol d€tection h thal of preven- 
tion r/her rhan delecting the »mwoms or res/rs of insula- years is /atof LVI or 104 vokage impul,c esingofiransform- 
tion breakdown "Good" ers which baskally relic, on [hecomparis on of th, multing in· knowledge of the wmding impera- 
ture can M only guarantee insulation longevity b' ensuring B and output waveforms from successive !,sts on the same 
thal crincal rempcrom are never exceeded bur also enables transform or from different "idcnucal'• iransformcrs. The 
the transformer,0 be run / maKimum load. The keyis "good " second approach is known ai the F•A or frequcncy re;ponse and as analysis method which essentially hol measures the frequency Mots can me, be precisely locaed ihere are severe 

pra"ical problem. The mo, common ze¢hniqueapplied i@ th' response (or impedance chara:teriSLiCS!) directly by means of 
1/ I signat which is mcremenied for of su¢,¢ Mive reas· 'limating th¢ hotspoo lemper@[ure from a sinusoida! thermnamagc 

and mcasurements of oil urements until the •emperaturcs thai are easy 10 801 / response across ihe desired frequency spec- 
such as top of tank / A, best this is still a coarse trim ha been obtained -again comparison wihpreviousor 

good tramformen enables the detection of mechanical chang¢. approximation 

In terms of[I parmetirs beingmeasured, n//#impedance. Mor¢ reecm[> on expcrimen[al bases [here have bccn rcporis 
there ]5 a chird m ethod [1 [1 which has been receiving a 10, of on de developmern of implan,ed emperature devic/ for a¢· 
recen(inter„t atihough irs primealm was ihe detection ofpar. eurate winding umperazure measurcment 16,21. Th' two main 
tial discharges This approach used high ,/te impulses as an techniques involved firstlythc usc of fibre optics wi[h¢rystal· 
excitation some bo,h to str/, the insulation and M activate line /ype transducm and secondly /e m vapour pressure 
the very hih frequency poles resu[,ing from any ensuing par. bas. Mitial res/ksappear promising but are §1111 very much 
tial discharges which effectivelychanged the 1/pedancechara€ in the developmen[ stage and costs very high [7• Clearl) [he 

terislics parlicularly at [hehigh frequency end. In 'horl the im main aim with thermal measuremenrs musl be one of on-line 
put&/ trans admitrance funicion w / coniolved from the exci monitoring 
talion voltage wave shape and the res/ant ne/ral leg on„ent 
This impulse Isponse was then,ransformed into the frequen 5.4 One·Lime Condition Monlorjug/Off·Line 
¢> deram fingerprint whi¢h could again be compared *,111 Mel,surement !1',stemi 
M Mus res/[5 - one ' i[' prim¢ attribuies wa th# in Iheory As previously commenced the prevaleni usc of on.hne cont· 
il was effectively independent of the exciration wa'ieshape - tion monitoring is really only a matter of limc. The witability 
funhermore / could In principle be derived from the naturally or orherwise of diagnosic techniques for on·line monitoring 
occurring tran"ent' un the network whic·h polcntially meant has already been discussed above. In the lasl five years [here 
i[ wa' a s unable,andidace foron·line mon lioring Clearly the have been a spate of papers lescribing bo•h experimenIal as 
impedance in formalion contained in ¢hc lower and middle end well s ¢ommercial sys,ems. The best known /mmercia] sys· 
of le spectrum would wntain the.ame in formalion that the temis [he Wmin@house TMS iystcm [3] which provides an in· 
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legrated series of sensor modules connected m a local dal/ac- hs been ¢Slablished. now making meaningful com*sons 
quishion and display unli which in turn can be linked I the possiNc. 
Mion con,roller. Sensor inputs include: 

1 Survey of Abnormal Voltage' on Ihe 'ntrr•onn/ted 
top of oil temperature System - load currents and vol/ges 

- pamal discharge derection by acou;tle merhods 1+1 Scope und Motivalm 
DIA analysig (hydro@¢n> Following the inveitigations into the recent high failure rm 

stalus information (oil level. oil now, etc - 32 channels) oftransformersandeurrenttrmformersintheinter,unneeled 

systern it was decided tha[ lon@-term m¢aircmen15 of [he fol. The local unitretains an imageof/c he/hy operation of (he lowing iypes of overvallage //uld bc carried out at selected 
transformer and flags when deviaIions from /6 slate occur. 

•iteM 
Most of theremaining papers on #subject des/ibeexperimen- 

1 "Slow" v.natiur!. in 'he power freluency .01/le tai systems w. h apply specific diagnostic techniques •o on. 2. Temporary overvoltages during fauhs (ampmud< and 
line condition monitoring, Malewski describes 15] a m" 
which duration/. mon/ors overvoloag€§. parnal discharNe mel150Iemem 

3 Transients and voltage (ba'ed on '6 H V !.urge' impulse technique described above) and an 
en-]ine DGA Anexperienced operalor is still required to in- The Jus[ificaiion for making §uch a survey is 2§ follo-: 

terpret the readings, Anorhersystgem de,cribellhecombina. 
1 The survey will provide a comprehensive database of typi tion of DO' with IF discharge measurcmcnts [9] although I cal ...c levels experienced on 'e nciwork. is not clear what W if suicm was achieved. One paper con. 
2 The help identify the subsiationsaherchigh vol. centraics on partial dischars¢ measurement alone [101 and survey will 

uses 
ta@estre•esoccurand henceth•equipment which In#t be both RIVand acousticmeasuremen[ andclaingthaiappropri- dersely aff¢¢ied. ate filiering can yield acceptable resuks. An EPR[ paper 3 Provide data whkh will bc us¢d lo 

t==meg====1 f several utilities in the USA assess possible progres- 
. in 

of solid and liquid insulation. hich include vibration w ageing and de@radadon signature 4. W here knowledge ofageingis limized, the informaion may unalysis as well as Rr and u *asonk *ouslic partial discha•e be used toindicate where appropriae research should be 
Incsumment. Two papers des¢rib¢ Japancs,experiewe [13.141 done. 
- one of these concentrates 0,1 corona and initial disch/ge 

5 [t would be a 
delection - the ather necessary complement to [he in-depth "Bpot'· m parnal discharge and other starus 

nieasuremen¢.alreadydone@ g. / Pluto, Hydra and Mer- 4 pes of informalion. One paper specifically addrenes the cur sey) and fuiurc 'uch measurements. rent transformer monitoring problem - 1hls relies on power 
factor Ine,bureme,•t and a •ydrogen monitor. Cle•rly dccisions have r© bemadeon the *·depth" ofinforma- 
Succm on all [hese expamenw.yitems is mried but clearly tlon to be acquired for the three categories of overvoltage iden 
bhows that there is a strong interes, in applying such systems tified. Furthermore the ease with which these measurements can 

Apart from DGA iwoof the Inos• prom/ngarea as previ- be macie mus, be asccriained and the correspond ing require· 
o.ly mernoned .011]dappeartobe vibrationsignaturcanaly- mer,ls :ind com of rhe mmuremen, and data acquisition sys· 
w and the frequen•y respon'e 'impedance measurement) temb musl be/§[ablished. The toial costs of this proit¢t are not 
technique'. insignificant and as a result H M henlg lackled,n Iwo stages. 

Thc firiI Stage, which 1 currently under way, Is to con•plete 
6 D.eetric Te'll a del/led 'c¢h nigal feasibilit> Ind cost study. 'hi will Ter ihe 
Th•s is if•lended " a very brief reliei. of Ill more important direction of th¢ sciond stage which 18 the full scale implemen 
d Lele¢I rii te:it5 being dole by Eska[,I. tation or the survey. 

As mentioned in Rection 2 14, di£]ecnic rests on "ansformer 7.2 Slow Varlation@ in Power Frequenc, Vollage 
bushir,Ks are usually done durg repiur or lap changer main- 'rhis / the easic&[ and consequently Ihe inos• eennomica] sur 

tenance operation•. 1'fly meam,hat ··tal, 5" and leakage cur- vey•ocarryoul as il essenlially uses theexlstlng Nal•nal Coll- 
t meas/rements, for example, tend to be don, alirregular (rol instrumintation and data acquisition equipment and 11/6 /5/ terv als. Coruideration i• now being given [0 implimenting a no stringent requirements ]11 Irms of bandwidth and regfu 

orerc Bular pwogrammewhich, asregards"ian 9··o•easure 
tien I & presem National Comrolmeasurethls vollage w thew 

ents. would make m of modern [ech[HQUes *hereby this 
hardware ancl the data 

E is rclayed through Iheir microwave com 
rameter is mea,ured in situ with the help of the bushing municacion nelwork to the Nacional Con,rol Centre at Sim me, 

capacitance .p pan The frequency of mca:urement can be sci to any desired 
Rout•ine partial discharge tests are generally not dorie on bush- value and Iypically wouk K once per half hour. ] t is proposed 
4, b, consideracion 1, a150 being gwen to th„. to udimately present Ihe dia / graphical form against time. 

CurreT,1 (ransformers arc also [eslel irregillarl> - difficulties 7,3 Tempor" Over"Itag¢ in Moni'oring ob¢aming ourages being th¢ main reason for this. Rei.earcli One solu[ion here is to make us,0 0 f e€isting di,torbance record 
ts pre'ently being done joinily by Eslum and 'le/·SIR /0 m en assoclated with [he busbar and line protection sy,tern, wheat 
Vest'gate the application of on·slte partial disch* measure- record the 3-phase vokages and currents Generally the• record- 
menls and thorrelation / the resulting levels w„h de co- ers arc only griggered iflhe protection system operate, ob„ 
inclden, generation of hydrogen and ace•ylene ously chere are many ove-ltage Eituaions which may noi ing 
Dlek·tric les,s arc nol done on surge arre•¢•R, hui in special ger [he prote:[10' system but whlch need to be monimred En 

ca# - .sKaled -th insulation poll•onon Ingloxldes.- term!· or IMs surV'§ requi/ments. On a few slations there are 
/ arresten -block currents ar¢ mcasured. The number or,uch morer=/1 inslalled recorders which canbe readilysct to trig- 
miurinenls 1, cxpecled to increase in [he future. ger off p"ni overvoltage or rate/f·change·vottage:onditions 

The [raies of these recorders are small and conseq uently the 

an R··.leakagecurrent data cainot be and partial discharge (in digi[/ed wilh adequate resolutioll. Clearly, once someca56) 

the rcsolulion and bandwidih for th= measurements is esiab. ea•u remen,8 are done ongeneratorstaIon after Ioutine o,er· 
uls. lished, a better and cost effective SOIUmon will be identified. 

Thus hai resutted in tests .L':24 being done every 'wo [0 1hrce 
ears Adata base ,5 prgntly bcingcompiled 1/ faciliiaiciom 

7.4 Transients and arl;ens Voltage SurgeN on test bvies, basis 
Since "ansients are 'he mosi 'amaging .011.ge' to Ihe irans 

Drlertrictestsamperformed/roughl>twoycarmnirvalson fonneri•ulationtheyareprnbahly,hemns, imporlanlas[,ect$ 
Lhe varlouc high voltage motors in power St@™Ons These Com- of (hesurvey Equally (hey 1mp[•e Ihe Inost lievere re(,U]rements 
Pise lesi such as '•tan 9·'. winding capaullinee. purtial dis an themeasurer,lentand date acquidtion 5/tem Intermi nf 

charge and 30110 village wilhs,and m¢@suremen(s A danabase the ilibtri,menid„on und dat,1 acquisitlon :+Le,11 the#e measure 
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ments are [he mo„ costly. In order to be able 1/ compice[) decisions can be made on the neect and exten[ of condhien 
define the requiremen[ specification for Ihe tra,15iem measure- monnon,1, requirements in the Eskom ne,work 
ment sysem the following parametm need w be established: 

1. The breakdowncharacteristics/finsulalion /lated to differ- References 
ent impulse «ransien•) waveshapeb. (1) rEC-354 (MRD 0113) - "Luaduig..Ldefi./1/mmer.... 

2. The fasies, formers•' - Inlernall(mul Fleclrotic+nical transients that the transformerm are expect¢d Commiggion R-m 
mendation PE'.ion ....1/ w be Ed..72. subj«/d ie {GIS subs[/ions and isolazor switching 6, Bli=/ P j./ IRAH.M J.. 11/11 I.C. 1.AVER J.A., produce extremely fast (01¢ep·[ronted) cransicnts) O[.1'¥Fll A.J. (MAD 0- '•Recen, Developmenig h, CPOR 3 Thebandwidlholhc HVdivide. required forthemeasure- In Improve ihe Prod.%. n., Monitoring of Transformer Per· 

meni of the impulses. fiumance" - CIGRE 1984 Parler No !2 -09, 1001!S . Se,Hember 
4. Thescopeofihedaiabasetobecstabush/in[¢rmsofwhen, 1984 

wh/e and for how long (continuoui? •callime?}the mcas. (3) PO¥AFR T./.1 Y,t <M'Crl I.A., TEMPLETON J.H., I.EN 
uremen„ arc,o b¢ made, Furthermore whal correlation is rF,11(140 -. (MMDO!21) - '·on·Line Moni•oring of Pow- 
required with other ¢/ent, (e. g transform= failures) .Transformers" -IEEE Trang Pow App & /6 Vol PAS·104. 

& 1. ],p 207 11, ..linry 192' 
Various aulomaled commercial di§lurbance recorders arc avail- 

(41 ALLAN ...L: (MAD .0197) - "Specill Reporl for 'i,41 I: 
able but are very expensive (typically > R70 000) These ha• (Tran•fi)rmer)" - CIGRE 1* Paper No 12·00, *., Rep 
ihecapability o f measurin@ iransients with rise times ofthe order 12mher 1986 
of l isecond. Careful consideration will 'so have to be given (3) MALEWSKI R. DOUVILLE J. BELANGER ... {Mal.0140 
'0 thcchoiceof voliagetraosducei with parlicularrefer¢=to Irihill.mon Diagnosiw R.nlem fnr HV Power Transformersin 

performance and ¢as, of instaltalion. SeTvice" - 1986 CIGRE Paper No 1201 8pgs. AugusL/Sep- 
teII,ber 1.6 

Depending on Ih¢ Ipense of thi measuring equipment it is (6) l,AMPEW..PrrrERRRON 1..,OVRENC..WAHLFrROMB. 
planned to carry ou: ineas •rements at ieveral 400kV subsia (MB[.0193) - ·Het Rrot Me•gurcmerts in Power Transform· 
tions Site selection will be clon, on the following criteria· er," CIGRE 1986 P,1[ler Nii. 12 -02, loug5 . Sepicmber ]986 

m PRATT F.C.· OIRD.01,5, - •'Diaz ni•q:ic Melheds # Tr.1. 
- lightning activity level. formert in Smice" - C]GRE 1986 Pape, No ]1.06, 6Hs . Sep- 

proximity I GIS substation and capacitor banks. teii,her 1.6 
- 5/tem configurarion and SUrg€ tmp/ance. 0) KAHLE M., NEUDERT ... WALL1 K.. EITNE' R., NOTZ 

11·(MBT)0138)- •A[Mignost]:SyHem for Agc..tud•©n 
7.5 CuieluNions the Ru e er •colistical, Frn,4.ion Analysis" - CHORE Sympos]- 
The proposed :urvcy will provide'invaluable data 05-87 m $ 8•0·04, on which urn lienna, PnpeT 6pg@ . 198?. 

lo 
(97 ......l' R STAN€ Il] base d •onsidcred decisions on how [0 deal widl the /4,MUSTATI O . MAR[h C. recent 

/ (MBD Iransformer failures, In addition to the prime /$/fi- 0216) 'Moniler]11%*sof spaw Larg¢·rowe,Eke- 
friu[ Tinn•/Tmers" C[GRF Imposium 05·87 in Vienna. ca[ionE given abo•e it wii] al provide wful informmion for Paper N. ]02/061 3.•1987 the design of future system expansions and modifica,ions to (10) KURT7 M.. groNE G.C., IMECHSEL I . GU.A R.K. 

th, existing network. {MeD 0119) + FauIL Anthipu[[ir for Rubit•ion Equipmen[ 
- IERF Tran' Pwr Dul .,1 P...2. No As mendoned the 3. pp 722-4, J,ily pioject is irillin i¢s first"feasibility" Mage 1987 

l is expected, with the implemcnxation of thesccond stage. rhat {18 MAI FWI;KI R.. POLI[.IN R : (MBI) 0030}- de complie exercise will Iii sgral >cars with impulse Temng the progres. „f Power Tran.form¢rs hing Ehc Transfer Funclion Melhed" - sive releasc of in for marion as the stalislical falabase of meas. IREFTnu·.5 Pwr De[ Val PWRD 3. No 2. pp 476-489, April 
uremem builds up mer successive annual periods, 19. 

(12) MOORET ,ARMOR I.,DIVAKARL'M M.,POE G..LE¥SE 
S. Grnm] Conel#'. R.. SCHI·:11111 J (MAD 0159) - ';Pushing Performance wi,h 
This paper has presenied asummary or Ih¢ present and fururt On I lie Monitoring" - EPRI Journal. pp 4- 4 s¢p[cmber 
approach that Eskom has [0 the /Admditlon 191¢R monllor. 

ing of Iligh vokage power equipment An ovmiew has been (IN H'JIMOTO¥.10•.OT.,IBUKIK.TADAS. (MBD 012/- 
provided of of an On·Line Subs[R[ion Diagnos,5 Sys,em iEEE 

present maintenance procedures from 'Opela, ion which it L• 
Tial]% Pwr Del Vo[ PWRD 3, No 4, pp 162S -]5, Oclobc, evident thal. as with man> unlines worldwide, ihe primary/- 1088 

agnostic '001 for determining th¢ condition of high voltage (14) COM .., SAKAKIBARA T., 'AMAT' 1., 11UDA S. 

powerequipmcni insulation is thai of Dissolved Gas Analysis (MR[).0126) - ·•On-Line Moni•ori•g and Diagnosiks a G• Ci. The des/c to complement DGA with diagnostic Iechniques cull Arekerg" - [EER Tr.]rls. Pwr. Del Vol rWRD-4, No. I 
which enable more ready in-field ar prefcrabiy on-line assess- pp. 375-NI, I:,nuary 1989 
men, of ir,Rula[ion cond,(ion has also been demonstrated. 03) VANNCH...PM. 01.50,24)--"Pca.ibli,•Studyfor,he 
Present research ae¢ivilies indkag // tile m// probabk dire¢. Developrne. of an [Mmument to Measurr t. atwe 5¢r•i• 
ions for con/non monitoring arc those of impedance Life Red".ion of a Til,lormer" - ESCOM FID meas. Repor[ NO. 

urement (frequency response analysis, LVE) and vibration sig. TRR/E/89/Pom, 20pg'., :Writ [989 
06) nature analysis Th¢ key requiremenis being the need •oestab HAAMRROF,KJ.BI·(MAD.ll-"Prevenilv¢Maincenance 

for Power Trafisformer. .' ill Breakersand Distribution#is" lish dwgnosne technique& which are not only easily applied in - F.c['m i.rernRI pap.r, 6pgs , 11]ly 198' 
ihe field but also lend chemselves zo on-hne monitoring m (IT) ESCOMSTANDARD•WS-1076(Rev. 0) (MBD 0214-'The 
pler....non. Al prese. the p.mary aim will be to comple· IJ.e, Sarr.plingand Test [•iif Mineral In ..ing Oi] for High Vol· 
r en, DGA whi:h is Quie firmly established and 11 111 8 he tage Plant"- .Ecom S...PublieR[i. No NWS·1076(Rev. 
in@ inermed in scope of applkation. n). Mpl. lugus, 1989 

(18) CA•DWFI[ C.H.: (MaD.0111) 'Devrlopmenisin Condilion 
A Iso discussed ig ihe investigation in,0 'he dei,elopmen, of all Monitor agof High V. 1181, Powe. Equ•p•le." - Papti p•escn. insulatio n 11 fe moni tor whkh in 11// is not a direct con/ ilion tu Uir Aunc,41,{in o f Mul-p•] Fl•rical U ilii,es {AMCU) Con· 
mo zor but an instrumcni to keep crack of ihe usage of •peej ferener w, Town, S A PES· 17. October 1989 
ficiransformers from which [heinsulalioncondi,lon • inferred 
Such „formalion m also be inf/red from load •ersu. time 
records acquired by existing supervisory con, rol and data ac 
quisition systems which would raise questions over the need for 
dedicated Inslruments Zor this purpose 

Finally 1, ]5 very obvious that any deciBions that are made on 
condilion monitoring and the asse-Hent of the Iresset that 
high,oltage power equipmen, may be subjecid to should,deal 
ly bemade with good knowledge of le lypes of abnormal val 
tages thal are actually appearing m practice. TO this end a 

program me has been set up to acquire this data so Eha, sou nd 
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1 TllE ELF£TRICAL UTILLITY AND ITS (c) Whatwoutdhippcnifthcywcrenora•areofde.·clopmeal 
OPERATING ENT'IRO> 1 D T plans or other departments or of private enterprise? 

Ad) Could we perhaps be too law in securing adequate servi 
1,1 lature uf business 

rudes for maindislribution lines into thcse arcs of develop- 
-ne Electrical Utility Cornpany Es essen,ially a Trading c·ompa ment? 
ny Electricity G purchased, moilly wholesale. frorn Eskor 

Region, or, in the me of akorn Regions themselves, from the Thc growth of M networks might a[ somi time warrant 'he 

]Merconnecid System. introduction of a high voilage transmi„ion system. natdcci- 
sion //d be difficult zo time correctly The elecirical energy obtained ir, through a sy'tem or [rans- 

ponation and transformation, modificd / suil 1/ requiremenly Th¢ c/In of disinbution feeders and subs[atIons does not al- 

of I he chent•. I t is sold m thal for m 10 1 h e consumers and 1 hus wayg yield Misfactory Operating results. Somcrim¢§ the in- 

con;acs [h¢ utility'§ merchandi/· troduction of new technology lead$ io a lack of compatibility 
of equipmen( and sometimes the lack of n¢• ie¢hnology ]¢ads -rhe eleclrical 1111!lty g therefore in essence a busine' organi. 
to poor performance b> indus,ry standards 

zation, with bus„leSS objectlve,i r•gardless of who owns [he bu,- 

ine33 . any paTiieut. um¢, h is often difficult tod/]de what equipment to choose. Same 

equipment looks Eleetrical e,•erg> is an essential commodity to enable a modern ver> pod on paper, bu, does nor perform as 

well as cipecred Other equipmen, looks 'cry amm from 
societyto fun•tion proper]>. The non-apailability of il frequently 

appearance point of ,iew, buL it fails in .r,ice after a shoN 
leadm disruption and disaster in urban communities Electn 

period of [ime. 
ca! energ> therefore needs to be of high Quality with adeque 
re],abili'y to be of use to modern communi•ics. In Ihe §clecrion of engineering equipment. ,he choice of 

manufaclurm and supp tier is of[en bewildering. The follow 
The proce» of tfansportalion and transiormation of cl¢ctrkal 

ing que@Lions mighi well be per,inent energy „ a hughly profesdonal and qpe alized bux mess· I ne¢ds 

adequate control over its 'Dchnical and administrative proce (a) Should 
p 

onc 
select the supplier based on price, delivery or 

res i,1 order /0 function in a ¢onsistant and predi¢table pcrformancestandards and howdoes one measureeach of 
2 anne these? r. 

3 (b) 

ha Isinspc¢Iionandrestingrequiredupendeliveoof engineer- busine„ us:,211>·has a noticeablimpact on theecologyand ing equipmeni. or can one trui the supplierto deliver fault 
e enurnnmellt The inte, ae between thecommunit> and the 

free equipment? The eosi of inspe/ion and test faaities 
urility needs ranstant allention in ord//0 keep a good 1/el isconsid¢rable and *hes¢ matiers need careful consideration, 
of popular support and regpect for the organizalion W How can one ensure Th¢ technical integrity of the equip- 

stly, theltiliry usuailyhas no 'Impetition in. own en.ron mem during stora# after d/livery? [f one has assured thai 
eni. akh ough itiachieve,T•et•i• ca,1 be compared to similaror· the righl cquipmen[ is purchased and thai / is adequa[ely 

anizacions e 1"whme. The u '119 1 usually accountablcio tile impecled and tested upon receipt, one Sometimes still finds 
public, eliher dmily or indirectly and need% To Ins,Ire a lei the equipme unserviceable upon rei¢ase from the stores. 
or/©/fidince to bc able to••1thstua d public •utkny 

1.4 0'.ration" Trhe budneu of requiremen' transpornmon and Iransforma[ion of electri. The •peralion of an extended d #ribunon and Ieliculation cal sys· ener/ can be a very profitable buslness, Lf managed 
lemisa complex task. With a effecl•vely. varlety I f operational personnel 
and 50mcilmes difficult operating condition„ one cannot al· 
way, be su re thai i heepera,ional 1.2 Adminish'Ive requirement• procedures are being adhcred 
to. Fun her mori. one cannot be sure chat Wilh varying from gmc 1 000 w the procedures as an utility client base perhaps (hey 
stand. /11 100 M. ihe Me 

administration of adequale for 'afety of personnel and equ®rn¢nt consumer /pplicadons andserv- 
icedata :5 a consderable [/1. Theannountof paperwork gene. The operational equipmon, is alsoasourcc of concern, [s our 

ralcd musI be Forrying to the ulithy managemeni. who migh, communigation equipment adequaie and diuded i[HO SULIable 
wonder •hether there is adequate coniot m/ ihe procedures operational dieg,>rhi, Do wc haveadequate tra•port resources 
Ia[ are being followed. They may ask: andaretheyoflhecorrect operalionalt>pc? Whinshouldibese 

{a) Has the adminis[rativi sys[em nol perhaps resources be ou[grown replaced? its 

aigned base and a it /U sest crrc/ve and commcicially Do we have adequaze *ys,em control ficlfics For the exiend 
viable? o f our discibuion syslcm? A/ our conirol officersalways .tar 

Ab) Arc we able to provide an efficiern K/·ice to th¢ public? on the prion[ics io be applied in ihe system and are [hey able 
(c] Is de filing 8/,cm in the archives reliable and *ff¢/Ne? to Opt,mige the faul, finding process? 
(d) If ou, organiiation on< day gets involied in legal aclion, 

wit] we be able . produce the nessary docu/eniation U M.Inance requ.menh 
from our records lo support our case? The marnienan•e of distribu,ion ne,works has a direct errecl 

/3 Coitingsyst¢ms,reat Ihibest/limesnotea»tounder on The qualityof supply andon thecommercial viability oi the 
Mand; do our staff know what we „pect to achier with utility. 
our cogting sysIem? 

m Canwcalwaysbc Utditics ha• sure thatouroperatingcogiarecorrect however, frequenily noi developed dcrinile pok- 
cia regarding the level of maintenance [0 bc performed and ty rencit/and •hat no costs are being 'lddet,? 
the Ag) 'sour costinK sy,em Ihe mos' 00§[ effective replacemen[ of 

forouropera· eouipment. 

tien. or i5 100 ml,ch timebelng spent tryinglo record Ilig,g- Themaininam dmon of an uility often bromes the repair- 
'Wi¢a. colts? shop. 1 / [h© /Dity management frequently nol knowing how 

Ch) Is our management informalion s>bler giving u' reliable efficuve the maintenance wivity is in pre//nung breakdown 
information? Does itgheus in§wfficient, adequae• orsi, of plani and equipment. 
pornuousinformalion? ls the informatiana,allable in Ihe 
moll effe"e formal, or w¢ know does ]1 need Do who is responsible for ihe expert mlerpretallone a adabiliny (operalion 

and main[Gnance) of our plan, 0, is This respon,ibilily 10/ be 

1.3 N- works rettuircmemtg Iween rhe various see[Ing of ihe organisation? 
In the 11/d ow system c:,panskon, manasemen• rn •gh, well a5k· 

Al Es kom a 45 M VAR rorary condens¢r failed and had iD be 

(a) With theconlinual expansion ofthene'works.:rewe s['11 wnien off due to failure of 111¢ Malion baticry, The bancry 
able Ing the demands for lhe foresecable /,me, or d had been inspected and serviced by thcceniral batier>depart- 
our network' ul[imalcly col|ap•e under overload? meni ;horny before the failure, The station staff considered 

(b) Areour planning engineers properly qualfied m look ar themselves relved of [he mponsib,lity for ihe candi(ion of 
ler our re•uirements for the future? Ihe batery and ihe battery departmen, 3(aff beneved Ihai the 
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btation suff would ded major faults in ihe batter>. should To thig end a clear development policy together with a master 

they develop The resul[ was that theresponsibility forthe avail- plan. need to be drawn up to give guidance to the planning 
ably of plant was lost and so WIS the machine. engineers 

Are we satisfied /„ the maintenance slaff has adequaw The design en:ineers nced to be kepi up to date with the lates[ 
knowledge and experience I mainiain the equipmeni and do design practise as well as company policy concern.g appropriate 
they have the necessary test equipment? Should ihis work design parameters. Only in dis way can the managemenI be 
perhaps be carricd out by spccialisis from privac en/crprise? assured of consisien, design practise and oftechni¢al viabilily 
DO or(he we know the co" of planned maintenance in relation to the designs. The developmenl of a dmgn manual lo collect 

cos[ of breakdwns? company design practise is Bually a good start. 

In organizaiions wherc consu/ng engineers are usccl to sup· 

2 THE UT[Lin MANAGEMENT SYSTEM plement in house design capability. the interface b/ween rhe 

consulting engineer and /e organization needs to beclearly de. 
2.1 General management appro»ch fined. The con§ulting ingin¢ers will need to bc made aware of 
Fora business organization to function properly, l is occes thedesign practisc of the urilhy and will have to adhere /0 I. 

sary to did all activitie5 towards the achievement of a com- 
Designs need w / commi/ed /0 d awings. which in Lurn need mon goal. loeregisreredand issucdinan orderlymanner. A drawingofficc 

II is therefore nece,gry for the top mana/men' to issue a Policy Mem with theneces:ary disciplinc mus, be in operation to en. 
Stalement, reflecting the Mi881On and Ic Objectives of Ihe or. sure maximum effectiveness, On¢e the desin phase is finished. 
motion Tiuspolicydocurnemshallgivesufficie/deiailand the procuremen[ phase need6 attention 

demarcation of areas of endmour to provide guidance for de 
cision mak,ng for each mem ber of,hesecond der of manage. A propcr procurement policy lee. . be de'lloped, accom· 

men, modating Company. as well 4u. National Undardizalion. At. 
lenlion needs to be given io a vendor approul * toen· 

Sound bwiness practise diciates /¢ usc of all managemen' 5urethatonly'1]alilygoodsarebrought.[0(heo•anization. resolirces of the organiza[Jon lo the full. To this end a frame- A sys/m needs o be de,eloped. 'Ahereby cach purchase order work of delegation of respons ihility a• authority needs [o be 
staies adequate upecifica[Ions and quality /andards required, Sel up "" frimework "loutd again ave sufficient detail to 1·hi, allo.s ihe goods receiving semon to perform clearly acceptance demarcafe the ar™ of decision making foreach meri]- inspection and teslin'. where apprnpria[e. 

ber of i be management Learn. As a general principle. decisions 
Should $ made at the lowesi pra/Leal le¥/ of managemen[ and 2.4 The manugemen, of oper,tional acibitks 
the responsibili,y for the consequences ,hoold accompany le i f 111, distribulion and reticulalion s¥,tern is w be orerated ef- authonty to make the decis•ons. feclively, some :en[ral control needs lo be exercised. The na 

In aloit / the bfoad gindelin/ of the policy clocument ture and exten[ of dhis control function inus, be defuled 0, con 
procedures. managemen, shoold Aw to the establishma of a M The compre precise performance of ihe %,ous an- 

henskesy/emof proeedureband Insi.uctions. ouilinings,an tral tasks can be derailed in control instrudions. TIle. set of 

dard company pracuse forbwholespectruin of actwines. Such proceduresand i],Btruction. will conwri•ethecontro] pol„y and 
a My,Blen], frequently referred 50 as a Qualizy System, becomes muit be available (o al] §[aff having an inter face with the con- 
the guide and referenn for al[ its staff. trot oper. ions. 

The tail[ of swit.hing, linking. safely testiml and earihing in 
2.2 The manNgermen, of •drnin,%,rB,ive activi,ies ele:¢r [caldistributions™ems h fr'quently referred / as ope' Standard docurinradon needs 10 $ des,£.d. controlled and a'ing. For ike safely of personnel and plan, I is essential thal 
maintained m collect :nformation in an orderly manne' mis operating iscarefull> con[rolled To this end a Bel of oper- 
ID,Um„t, can be kept in a cenIral filing seclm, which leadi //2 reglltallins In,11t he aValble aol their pale, appl•Ca. 
to cons,derable truffic In documents tion helng required by the var mui be enforced 

ious sections //c organizatio•. Alternaime[>. each section /leoperation/slaff employed in distribution and reticula· 
Coutds'Up irsowns,stem. whichleads,oaproliferationof [Loo•ys,em•aretobeerreclivelyused,theymusthaveclear in· 
documents throughou, ihe organ,za[Ion wlth the dan/r that structions on ,·hal the> are rcquired [o do adan how to do 
th,ir inte,Tity cannot be ens,ired. t. General guid/ines williherefore have lo be aval!,ble Ln the 

Certain documen(5 are never .ed after the initial in/allallon. form of job description&.proce/ures and Lnstructions 

but others form th¢ basis of the agreemen[ be ween the utilny 
4 ]t-/meror are required to be kept in terms Of leglsla- 2+5 The managemenl of mainlenance activitm 

live requ*ments For all these douuments a proper archive The ar mai•lenance policy needs to heclearly defined (piobably 
ran@emen'. wl,h adequaie COntrollb required. Thisentails not m terms of hre cyc' cosis) and milit be amilable [o app•opri- 
'Illy atestaff. 

space, but also policy and securit). Managerncn[informationon mainienan•econ' n¢ed' 
to be colle/ted to evaluaie the effecliveness of t & policy. 

A proper cos[ing sys, m 's requircd to keep track of cosis of 

Capital prole•s. I malmenancee/•s andof operational cost'· The ex(entof the main•enance wo/ lo bedone and huw to do 
Suchs™emneedslobebasedonaclearpolicyalldbema,n '1·needstobelald do•nina,el orprocedurei and instrue· 

tained wirh adequate kipline. / reliable and useful resillts tons. Suffien, detail should are be provided to allaw the nall 

to be 'h",ed to get n right the first lime. This w•11 prevent dainage i plant 
and equipmenl and will¢uriail labour cosi, thi,$ contributing Thenecessarymanagenlentlnformation is iobegenerniedand to@ mor¢ costiffictive operation of the litihiy 

Pubhshed. Thc managiment information system needs careful 
desigriesupplylessentialinfor,nalion wn,/reand/okss. Adl/Kion,rol mus, bee,:ercised over :heavailabilityand 

condilion of maintenance 10015 and equ:pmen'. 
tfa!]11[ese requiremen I havebeenine, andthc ne e•li con- 

trul, have been inslituied, one s,ill wonder how effective the j. THE 1!40 QUAI.IT¥ §¥Sl EM 
administralive systern actuallyi•alanypar,]cularilme Topro- 
'lde reass/rance, oce needs to hr,e for Quality Systems an aud/ngs™em thal 3.1 The Iced pro· 
viles management wilh the assurance ilial the by•tern is fun¢- There is a world wid¢ trend towards more *tring€nt cusiomer 

t•oning e•recI•y. expedalions with re•ard to quality. MN orgar,1• tions.Indus- 
irial, commer¢ia] or governmental, lilli ea oductarsen· 

2,3 The iceimended •orks ••Ii•ilies tosatisfy a user·s needs orr :89· ents. Sit manugrinent or re· I,rw equir 

•]le utilily managcmen, needs IaddTess the Li,ueof how the qw/men,5 are oflen Incorporated in „Ifications'· 

net,wo Iks of [he cumpany are required to develop in order However. t«hnic@] specificaions W may not in themselves guaran. 
obta:n Ice (hat a a m/e and profitable custome6 requiremeni wil! operation. be consistently met 
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There could for instance bedefi¢/neics in the specifications or The cost·effectiveneg. productivity improvernelit a 

inthe organizationalsystern I designand produccle product confidence-generating abilily o f a Quality Managemen, Syst :E: or service, This has led [o the development of quality manage are subEtantialb derived from documents acd records t 

men, sys,emstandards and guidelines that complemem relevant should be kept to the absolue minimum /0 achieve these ob 
pyoduct or service requirements give in technical specificarions. jectives. A few gal documenis fully implemenied are more 

effective than a large nurnber of documencs partiallyor incffc¢· 
3.2 The developmenl of QuB]ky S»lems Ively implemen[ed. 
The des'@n of QUal1'y Managemen, SyN,rns tenl Iself 10 9 
variety of approaches This in [urn leads,o difficultics in the 5.2 Applicallon extern' to Ihe utility 
ev•uanon of the vanous sys,ems avai!abli in *markel place· E a.ilily were to insi,1 Ihal itssuppliers of good' ands¢rvices 
This res/red in a request (hal the Iniernarional Standards Or. comply with the requirements of SABS 0157, it wouid enjoy 
ganization (ISO) developan internalionallyacceptable Quality the following benefits. 
Systcm Ihal could be universall, applied without reservanons (a} It .¥ould be assured that such supplier would ing/ on hah 
about its effectiveness. ing an adequate specification of the needs of the utllity. 
Thi Qualily System was published under rererenc¢ ISO 9000 (b) h would further be assured thai these needs are reviewed 

O 9004 to ensure that [he supplier *as able I mect thcm fully. 
cl Thesupplier would haveadequatecomrol over its internal 

4. TIE ROLE OF THE SA BUREAU OF STANDARDS producrion processes to ensure inhcrent compliance with 
the producl specification 

4. 1 The SABS and the ISO Quality *stem (cl) The supplier would have adequate control mer final test- 
South Africa has, through the SA Bureau of Standards, been ing and inspection for compliaw with the unlily 
aver>prominent andactivemern'rof- ISOCommikee for specification. 
Qualicy Systems Even today ihe SABS is makin, major con M The supplier would [akecorre/Eveac,ion upon the receipt tribution, towards Ihe deilopmen, o f lh, ISO Qualit> Sy,tems. or field or scrph complaims. of which accur/c records 

Recause of its (ota[ commitmen, to the ]SO Qualig Systems. would be kept. 
the SA Bureau n f Slandarck hai overprinled 1SO 9000 :0 9004 
under referen,e SABS 0157: Parts 0,04, [987, Code of Prae In summary. rhe ucilig would ob[ain the required serviceat the 
tic¢ for Qu•lity Systems. right zim, and al the right price from a company that g profes. 
The requirements of this Code apply not only to producer. m sion'll> minaged 
iceand proe• "dustries, but alsoto primary, secondary and An these benerits would flow from genuine compliance with 
allother levels of industry. and io all sizes of companies. frum SABS 0137. which, in our humblopinion, could only besub- 
the •mallest to ihe laigest multilocation, mukinalionat 

stantiated by means of a SABS assessment and subsequen, List· 
operations. ing of such company. 
The Quality Systems, in accordance wi[h the Codc. must be 
design/to achi,ve reduc[ion ofcosrs. leirn prove productivi 5.3 Application to the utl[" itself 
iy and co in61111 confidence m the purchaser. and [hey should If the requirements of SABS 0137 wer, to be applied (o the in 
be 'imple and designed to accomplish all taks. ternal production processes of The utility, the abovementioned 

bincfi[s would apply to the utility a' a supplier Ay a result of 
4.2 The SA»§ Listma Schern• this, the performance of the organignon woll[/ ber= 1,10'e 
The SABS affers an assment. and auditing //rice m Lerm• predictable. The arganuation viould be inum p.odnel We due 
o f SABS 0157/iSO 9000- 1, called [he List][]g Scherne. Thib to the fact [hal sufficience guidance 1% providd fer the moN 
5elleme rela /9 only lo the asse/me/, approval and lisling of critical operations and processes 
an organization, whose Qual,7 Managemen[ System complies The 11!troduction of the Quality Management Sys,em mealy· ihe wilh therequirements of SABS 0157. and th¢ subs©quenl sur- inlroduclion or a quality culturein the unlity. 11 is a way of ve'llance of such organizalions by SABS asses#ors 

1]fu which cannot be achieved .tho. commnment and can 
The Iiarie' and addresses aforgancallon'.successfully aggessed viclion, Experience has shown tha[ Ihe ommliment 10,Ile[]ine, 
and under SABS survelllance, arclne'luded mthe 'SABS W extends to fundamental change, in the structure / the organ 
or Sup... ....Qualit> Management Systerns comply with Mion. Upgrading of facilities i, sometimes necesyfuy a• the non 
SA. 0157/1SO 9000- 1987". togaher with the commodidi conformance repor,1,1, By,tern becomes effecti. and .=. 
or ,er,•,ce!•they pro,idic In addition,he SABS link up wi[h ER principles should he 'sed i. making lie decision'¢0 up,rade 
Nli [Ele•tronic Refer€n€¢ Ne:work Ter Industna! 1/armation), This accessed through ihe BELTEL network. provides subscribers normally kad, to a subitanial improvement in pred„ 
w•,h up-to.clate informalion on companies listed under SABS t/]ty, 10 0 reduction in operating co*s and /0 'Te:er Job Lar,f 

faction of the 0,57, workforce. as #ell as information on SABS 5tandards. SABS Mark- 
bearing products and man"fuctureri 

6. THF. FUTURE OF QLAILITY MANAGEMENT 
SYSTEMS / SOUTI[ 5 BENEFITS OF THE APPLICATION OF SABS AFRICA 0157 

TO UTILITIES Quallt>'MaugemenI S>.itenli ,ave definitely takenon in South 
Africa· This is borneoul by the & that in e,cess o '300 orita 

3 1 The u,Ilit, managemen, syN,em and SABS 0157 nizallons have been asse.ed and are ./def ,;Irie,Hance by the 
Thc Quality Sys[¢rn requir¢meru• of SABS 0157 apply equally SABS. I'lle fact fhal me I corporaie organizatton, are involved 
well 10 Ih¢ manufailure and %upI)ty of ek¢[rlcal equipmen, as in the Lisling Scheme of the SARS l' pert,ups [lul surprling. 
to the generalion. distribulion and supply of electrleal ener/. I[ is however interefting lo nole thal many f nialler oreaniza. 
The basic b¢n¢fits of Qualily Mana:ement nons are Systems applying for listing, 4. rewindempames. Further- are· 

merri a number of ferice organizationR ha¥¢ applied for lit 
(a) reducing wi" ing and sorne / them are indeed alread> Iiited 
Ch) improving productivky and profirabilky, / is obvious (hat al[ this imeresh displayed by private enter (c) providing the cusiomer with Confidence in a p,oduct, 

process or service prise, could nol be explained as a desire lo have hureaucratic 
systems introduced in rheir companies. 

it wit] M be difficult for The manaliment orelectrlcal utilities 
Weareconvinced [hat tile Interest is brought about b> [he f,Ub to identify with these ben¢fils. Where th, Quality Sys,em of 

SA BS 0157 provides stant,/ cos, benelits efrettive use / this a framework for ihe effective wd tl•ut call be realized by m 

procedures and &,st¢ms. we believe that the inlcrnalionally appl/aunn /,hu accepted Quality Managemi System. 
Ccde is a pracileal guide to Ihe managemen, requirements of The SAB: has already made a &,gnificant con•,Iblll/]• toward' 
[he utilities, increased produdivity in South Africa through the imrodul> 
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tion of SABS 0157 to the country's inclustry It has put con- 

siderable effor inio guidance and facilitation a,Iivmes forman> 
companies duringthe processof development of th/]r /'stems. 

The Bureau has also recruid and ira•ned suitably qualified per. 
sonne] /assessors for its Listinga¢Iivities. Dueto pressure from 
industry, Ihe SABS has opened its assessor •raining courses . 
candidaies from private enierprisc. In Ihib way the Bureau has 
macie a •ignificani contribution towards Ihc availability of a 
corps of professional asse5sors to the Soulh African industry 
The Mis,ion of the SA Bureau of S[andards provides for,he 
assistan¢¢ in [he improvement of tbelong term corilp"ve po- 
snion of The Soul A frican economy. amony:t other' through 
promoting the control and the improvernent of ihe qualiI> of 
South African commodities and wrices 

For this mon the SABS will endeavour to provide,he Buidarce 
and professional 5uppori to achieve implementation / SBAS 

0]57/ISO 9000 in the electlicity supply industry of Soul Africa 
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SA Lic]. M,s M la.L.0. 

]Ouger,P du P,Qualily-andorganiz/ionalcul"ralrequire- 
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j ESKOM Ougilly Improvement Proce« [EQ[P) 
The EQIP 8 been tested and launched within the organisa 
[ ion. The following stiucme® bear ies, imony 10 Ime manage 
mc•ts MRS support an• enthusiasm for MAR[E 8*'15,0': quality ESKOM improvement 

'·To me quality combined 1. Introduction w,Lh performan« marlagcmen[ 
gthe only Eskom's commitment to itrive fm Quali[, ishightighted inthe way b> which a allure can be eitablished which 
will gi,arantee %'perior cu•[emer service" - Joha o Gel<len. following statement nia,le by our Chief Exceme· huy• Regional Manager (Orange Free Staiel 

Quelly mean%different ; 

ihingstodifferen, people Fo,Es "My expenew of quality 80 far is (11•[ fl has lhe p©[ential 
kom, who hai decided on Quality 25 one of the thing!. that 0 unify all the thingi wedo in Thc daily manage m mi el'ihe 

e value," " imperative (hal Qualityls defined in a Bimple Region and 11 5 themou powerful manageme nt philosophy 
anner (hat is easy ro understand thal I have ever enrountered" - Mike O'Leary Regional 0.-1.. Manager (Western Transvaal) 
o ¢ hi• end Esko•,1 has accepted the concep• of Quality de 
ned ai conformance to Tequemen/. dri,en by a sys,em A general approach/strategy for ihe impliemcmahon 0, the qui- 
f error preve„tion wlth me performance standard of zero lity improvement proee„ *hin the organisation has been for. 

deviation from reQuirements and the miami f Quaiit' as mulat€d This strategy will ensure that the improvcmen' process 
t' price of non'conforman«. b tak.cn rhrough the organ, 4,(ion with the necessary energy md 

6/eve'lially//.0]leallemployee• it als. 1 Provide' fore.wn- Ls necesbary tha' everyone m Es'orn commils to this con. 
5ive eduation and training in ihe major quality conee lits to pro- cept and thal Qualit> ManagemeI,I becomes a way of life vid¢ for a common base 

that will lead us on the road to Quailly 
To give effect to [tus commilment m ikorn Qual][y Ad"sory 4. Qualit, MinaRemen, Priclices (Quality s>,temE) 
Board which earnes the authorn> of the Managemenl Board 11] support of the ongoing quality •mprovement pro¢55, for. 
has been *allshed. Th„ Quality Advisory Board h made up mal qualky management requirements hm been established 
Of the funccional General Managers and the line General by scniorlinemanagemenlinEskom',Cienerationan,Distri- 
Managers or [h¢ir assislants and is chaired by le Senior General bution and Marketlng Grolr. These requilements deal ram. 
Manager. The goal of the Quality Advwy Board is ··to cre. ly w,/ /e hard elements of the quallty Lntrrovement process, 
me quality awareness and ensure availability of mechanisms [hat such as: 

would place line managers m a posihon to di Quality in (he 
- controls 

orgaIusati¢n". Through this forum an hcllistic view, with quality - job bell managemcm the central theme, will be co.ordinated und maintained. - adequare work processes 
- performance and iniegrity criteria 2. Whal 1 Qua||ly for ESKOM' - identificationof records etc. 

4/nst Ille background of nunicrous approaches loqual'y ancl 
Produen,vity. Eskom decided lo evaluate these approaches by The specific Nquir¢m¢n[2 arc denved from quatily n,am,gemen, 
#*ng the,oni] qualily.related scene, bolh locally and sysIcme[cm¢mssuch asare found in SABS 0,57/ISO guxilg87 
Iniernationally· and provide a framework within which bu.inei units shou [d 

establish appropriate 5 ystems which suil the bugn rs unit sen 
Inde/h 5[udier, led bk the Sellio, General Manago. addressed vironmen[. promoic initiativeand the cils,Ierhal gamedexperience different Qu/ity philosophie• and included valls ta nume is formally eamured and shard They allo proide manage tous acclaimed Qualily.focused companies This led /0 thed©- 

//1 wil a benchmark against which to measure and adjus, •!•to develop the Eskom Quality improveme,11 Process 
Ehe qualy procm. 

A the The Generation G/up, the E,kom S>stem requirements are found 
approach wastaitored tosatisfy theorganisalional Ndocument enti,[ed •'Operatiof,5 needs. Matege,Ilen, Opitinmon taking pre•ent diverse quam„elated activitles in Eakom COMO) and the projec, for launching and implementing ihe re intocon•,derationagalnstthe backgroundofthe•a•ous qua· quiremenls •as in,[iated in February 1987 The tity implemenia 

./1O5Opllie• and the quallty focubed companies. tien I sebeduled for completion by the middle of 190 when 

Thefund/ne„alsonheklikornapproa/mderivedfrorth¢ 81]ofthcpowerstationswillhavebeenaudited, underthew 

Wel> publicised Phnip B Crosby quality absolule& perv„ion or nanonally quali ficd aud hors. [siablp,hed s»tems 
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will thereafter be coll[Inuously revic,•cd and updaied as 6.Conclusion 
ne¢¢ssarY. Eskom has alriady made great strides /0 improw qualily in 

mainknance. operalion: and new works, however, rhere i no 
In / Distribution and Marke,ing Group. thesystem rcqme- such Ing as a quick fix. Implementing a qualityimpruvemenl men[. are found in a docum,IN ¢iritled L.Opera(ions and Main- pro¢¢ss and dev/oping ¢fic¢/ic qu//7 management systems tenance Quality Management" which i. eurrently bcing require a deliberate and sustained c/on. 
launch€d. 

Taking a long term Uw on qualizy improvement supports the Thercquirements covered by thisdocumenI m bricfly described 
eurrenl ¢ullur¢ as change within Eskom. 

follows 
MT J L Ro,hman, Senior General Manager. sta[cs that: 

Organisation 
- Ensuring that quality is mana/mene. respon•ibility for "Work isa series of processes and Quality inlorovcment is 

which they are mountablc, a Journey into the futurc to enrich The work '. processes. 

Clu,E,imrr R,·1•lium• 5 15 the road to quality to which Eskom is committed. 
- Establishing systems for customer information collection. 

iev•cu. analysis. correction and feedback. 

Comm-fi,tions MNR A J VAI DER MERWE: BLOEMHONTE]N 
- Smc ms forrcporlingand¢lassificarion of incidents. occur Mr President, the approach by Messrs Jansen and Joseph to 

ances and near-misses and the aclions [aken to preven[ quality s™cms in the etarical utility is rather an inleresting 
recurrence one Qualilyininanagenlent :ignifyefficiencyandihisinits¢lf 

rebullinproductivity //Pm/eni. p•oductivityandcfficion- 'rral,lin, Manageme•tind Succeihiu• Plum],ing cy in //f is a very relevam topic of our time. Thk was lis· 
- Ensuring pe/onne[ proficienci, ar, achieved anc] cussed by & Prcsid¢/ Council and was the theme o f the 1989 

mainlainici congress of the Insmute o f Town Clerks. In fact, productbily 
Authorisuliu• and theelectrical enginecr WaS /0 the inaugural address by 

Syslcms ¢§[ablished to ensure thai employees are fommuy our outgoing president, Mr Forimann, in 1 987. My apprecia 
authonsed to operate plani and.for pcrform work which lion and connulatn I Mr Jansen and Joseph for a paper 
could affec, thesafety. availabili/. rchabiliI) and effic/n on a topic very often dded by wgineers. Maybe because cheir 

cy of plani and first love equipmeni. is to en@]iter - to make things happen Or in the 
words of Sir Francis Tombs - ·'to taine the great power, of 

Procedurisalion nature" 
Commilmen' /0 the use of formal procedures essenlial 10 

safety. availability. reliability and efficiency of plant. Be fo.e one can introcluce quality 2vs/ms into the ele/rical /1- 
iw, one should focus clearly on I he mission / Ihe enterprise. Plan' und Equipment Informallon and Specifie'lions in dis regard h was once said ihal if you don i know where 

- I 'suring[hata¢curateInformanonaboutinstalledandsparc to go. any road can lead you thereto. 
ant and equipmen, i& available. 

:i tablishing sysmms for accuraw procurement y pecifications In Bloemfonicin glo ons dat dit 'n nas(rewens·:6 aardige doelwit 
-3 0/ compl/nce or recei/d producis and servic/. vir die clcktrisitcitsondermming 4 om ekktriMeltum van 

genee/ante kwalizeit. kwantitcit en kontin,meit teen hek ostig- 
Maintelialice Mu-xement bare laricwc aan die gerncenskap beskikbaar le u. /Jhon / 
- R¢quiremen„ fora formalprogrammeof preventat/cand dit 00 k waar / dat die dillreffendheid en effekiiwiteit van 

correc'ive m........ diens]¢/enng alld deur b.luu'lagevol. moe' ./rd. is d. ook 
- Procedures and resource requiremen[§ for prevention of wair dat ele k'rigit,IL n 'Loodsaaklikheic! /n nni. 1, s waar- 

dan]88¢ or deterioration of stored or delivered plan, and sender aanvaarbare lewenstandaarde kwalk 50!]der Ineer be 
equip™n'. relk kan word. As sulks meet elekirl,ite,Isor,dernerninEs (m 

Periodic Testing and lar,tion plaashke owerheles owel as [skoin) d ik wek d w Ii:,ie lewer v.aai 
- Key items of plant and equiprunk lo be test€d periodically die insette nie noodwendig die produk re'verdig Ine 

00 a formal rourine bas M io a»ure oper/ilig. 
- Conirol of mea"remen' equipment and 'ystemi. 

Man'Rem* System Revie• 
- The commitmen, to ihe process of •]dependent audits. 

mough many of these aspects may already bc in place. or 
in various stages of developmeni.the,c requiremen[, provide 
for formal, auditable »,tem 

5. SABS 0157 •nd Eskom Procuremenl 
Eskom has bcen actively involved 1,1 encouraging ;upphers or 
productsand servicestoadept SABSOIS; withintheir organ: 
sations. Quality requirements are included into con/aciual 

specificationg ror key producrs and services. 

The Min benifits zo both Eskom and the supplier are /5 

follour 

- the supplier willachleve and austain the quality n f rhe produc, 
and service. '1 th¢supplierwillprovideconfidencetoirsownmanapement 
thal quality is being achined and Austained. 

- the supplier gill provide con fid ence,0 Eskon,thal qualit v 
is being or •I beachieved in *he leliwred product orsernce 

Eskom'§ monitoring w/mes. such vs audju. surl.eiltan,:es and 
inspecions areapplied lo determinG confidcni¢levels in ik ;iiI 
plier" capability /0 meetcontraclual requirements. High con 

fidence levels have dislinct financial advantage5 /1 ball, t/ nl 

supplier and Eskom. * /on iger 'dpiwe. 8,02™funtein 
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Ele kIriSit¢ltgondernemings is dus gekon frenteer mel die feit dat Tipiese roorbeeld: inr Van der Merwe het d•e epstel v.in 

deeglik rel(ening gehou moei word mel die behocites van missie nou genoem en + 3 mar terug hel milr Forlman' dit 
Kemeenskappe en nic saseer die winseew//heid of ekonomiteit ook genocm. 
vandie"orsiening nic Aan die anderkant worddlie"Ooste 
uer gekinfronlccr met die toencmende vraag na rneer en beter Ek vra dic graag: Hoeveel elektrisitcitgondernemings het hier 
dienic. Teen diesdle standaarde en ¢ffekliwiteit in on, op gereageer' Het ons, di is /ke Elek,rizileits.onderneming. 
innasinatiese Imaat impliseer dit dus duurder dienste en hoer n m slie in doetwit opiesle] in dit wat daarop yole? Dle rot 
lewenskoste, Ointren! hierdle vraag cor hoer lewen5koste hel van Kwaliteit-sisteme is nou verbind mei ¥erliesbeheer en 

Erk Louweerk¢ergesE'·Peoplearealwayslatkingtomeaboui produkiwixeit. 
the high cosi of living. I tell ihem the problem 15 not the high 

Daar /s bestiste voordele in a[ dric die cost orliving - it kom E Ihe ponenie cos! /Uvil high." Dil beleken uiter 
aard nie dat die elektrisi[eitsondernemer handjies gevou moti Ek dlnk dat die tyd aange breek her waar ons a. E[ek trislcits 
bit en nie a lle bestuurshulpmiddele - soos SA BS 01 3 7 - m 0/ ondcrnenungs dazdwerk]Lk na on5self Innet kyk mei betrek king 
Malgr>p om so weenakaplik moon:lik gy bestuursaktiwit,i¢ te tot dit wat in hier,]le referaat gelewer is en die dlens wal ans 

orclen tot maksimale voordeel van die onderneming // nie. Die moe' lew= en wei lewer met die cindresultiat "Dlen: mindle 
sukses van ·n onderneming is immers afhanklik van die bestuur genieenskap·'. 
be vorince om kapitaal, arbeid en mater]Nal te vcrmeng en ie 

MR MARKUS orden VAV .t[ PHEN: AFFII IATE orn aile prosesse vaartbelyn te kry ln die nastrewing van Mr die President, f[!Btly mycoligratulation, to Messrs Jansen & ondernemingsdoelwit, 
JOS,phonanexcellen, paperund pre•entalion Qualityandlogr 

But. Mr President, back toqualitysystemsintheelectricalutility Effectiveness are synoninious ter 1% and are ever gaining in im- 
itself. 1 am of the opinion (hal a lot of guidelines - call H qual/> p.lanclin any actilly performed hyman. 
systems if you like - h already in service in utilities Various 

My contribution elictrical fs linmed municipal [0 engineers have a formal policy document two cautlic,]ng yet complen¢n- 
./ racets,n qualit• 'nunagements 'll defining tichmcal goals and principles in his en[erprise accord. 

ing to the necessaIy *at,imry tawb bylaws and ordinances. I - Procedurkation 
know hkom hasi,sown ·•Bible'· spellin@out severalproce- -Delegation of Authorit, 
dures and criteria for effective management and inginecring. /9 ati> humlari It :Letivity 's by derinilion should /* be bornein mindthat in local authorities Bc,cral a procedure, 0,1/ should 

becareful not Lo btaff funcdons fomali (such as City Secretary, Treasury ancl Person- „eve.y single procedureor to ncia= 
the ]]el) are associated - or indirectiy - wilh the properdeleganon of authority by thecreation el directly pro,i apro¢e- 
duie. 

SionofelectricalserviceL As Ruch the muni®alengineeroper- 
ates in an mironmen[ Interspersed with financial and adminis. Flery p oced/re that ' lormalise' ./. [herefore be appropri. 
*/'prescriptions and regulations, I am surethat man> en- ate, m negate any deiegati00 of auillority, nor be of silch a 

pineers will agree wi,h medi say ihax a lot of these hamper menia] natu e 'hat 11 becomes an inbult [<> the workers' inIC[[ 
5011/engineering pro•Bes, ins,eadof regulalinland slrearn- gence. 
!]ning activitiez. I am thus of • he opinikon that [he municipal Quality cam, 
electricity only beeffected undertaking should be run or sound business hy people, Thank you fora thought 

provokin; paper. principles. 

From the paper ] would like lo pose me following questions MR TREVOR 'TONE: AFF[LIA] E 
Can [ woutd likerocon,m¢M Mr Jan.n and/or Mr Joseph elb/rate somewhat on the onqualiti because everybody is ialk 
fo]..Ing ing 

aRpect& menlioiled 1,1 [helr quality these paper days. Qualie - Ilie deflimion is fit 10: pur- 
pa• in Ihee» or opillion, un•asonable as he may be, of the 

- the basis upon which one municipal electrical undertaking cusiomer, (he r"aver or the consumer as we lend m cal[ hum. 
can satisfactorily and accountablybecompared wilh a similar Aclually. we sliould get nd Of thai word'·consumer" and v/e 
sized unlity in view of the facts that grographical. clinatic should start calling him ·'cu/omer" I think ihere 13 a •ery consumer mix differs? different sortofunderstand,ng, in my mind allywa>,the d•ffer - is k not just as easily posslhle ihat the transmission and trans- encc bcomm a consurner ad a customer 
foinationof electricity maystinbe a"ver>'profilablebusi· 
ness *spite agros* ineffecive management? (p. 2. item 
1.1) 
does thelist of 3/evaluated organizaions under surcil 

lance by the SABS, ],Ic]Lule any m,i,cipal ele-cal under- 
takings? 4.10./" 6) 

- how long ]s le training period involved in ass¢5Sor tra1n- 
1[18. whar is the cost thereof. and should such a Irainulp 
couric be viewedu the firststepinth¢procci of Implement 
mB a Q MS in a municipal electrical undertaking? 

Mr Pres,dem. in conclusion I like toagrce in Beneral with 1]Le r em 
au,hors of (11. paper. Sound Management or quality manage- 

document/lon. It is some,imes much more an art, an anitude. 

thal di/illemh Ihe winner from (Ile loger and bring,abOut af- 
ford•,b Je services. 

MA IN; 1 WILLIAMS: KIERKSDORP 
Kw•[,teils,bleme 
Ek .,1 my gelukwense cordra aan mm jansen v„ sy toepa/ke 
referaa[, Now by die punt wat ck %,i] oodral Dns woon ken· 
ferensies by, verlaa[ die konferen,m mur en /]am en wat 

gebeut? 

Hoevee[ pan Ins kyk na dit wat by die konfer¢nsle /]eyer k 
en jien Maar Ons dill kan tnepas in Ing Kie on/Tnemings? 'n M, Tfc.. 91,- 
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Yuu have all heard of 111e 6M Program which is being uscd to MR GORDON D.0]ES: PIETERMARITZBURG 
trai•, ntailtly the black people to under/and rhe bu„ness 9/ We live in vcrychanging ilrnes and I would like to Lhank Mr 
te,•t, or the b•l,ine5s about money and machines and al[ that Jansen for a ven' in[crcs,ing and 'Imely paper. We are all in- 
sfurf 1·ve go[ 4, Iti,1,=11 iinif,ler system ror you. i. ¢Wled ihe volved insome form ofjoin' I¢niure. start/p or prive'isaijan. 
3/Sy,/m.]ts,/1/prod/t,paperworkandpeople Nowour Now 1 can telt you. * when thebe chaps come ia you from produci E "Power for the People' We wanl goodclcan juice. the Chamber of Industries / stan up a joint venture in clec- we waTit a'allability and we want safety. That•& rhe product. tricity suppl>. they merel> add up [he figures. and if ihere is 
Then we have paperwork We have the procedures -how do a profii / (hc end of day, [hal is all ihey are concerned with 
we ze, IT,to ille sy/em, how do we get our ele•tricity switched Webelieve. as El¢ctrical En/neers. that we areessential,0 run 
en, uharg the proof of delivery all lese mezers and ihing., an clectric 4 undertaking. and ] believe that 8/ 3 iruc. Bl]I 
aildhowdowepay Andwhalhappen,wheowella•problems Ihai's nor ea, rhe outsidc world b th, king / al[ They be. 
wilh ihoge thingb lie• thai running an electrici,y under[aking is just a question 

of addin: and sublruiling figureb. And [hen we / to th¢ people thems¢Ives, the poke) makers, 
many or them „Iting in this room. the planners. those guys who Now if * readi e Fmandal Mall of last Friday, therc is e 
B a ticket for the rugby on Saturday, * producers. the staterne/by Wim de Villiers on priva[isation and .i.hat he says 
pro•iders, Eskom and the Municipalities. the suppli¢rs to [hose there. ls thaL at W end of /¢ day the only ¢hing tha[ really 
industries, people like our company, and then of iourse le Fur- mauers, Ls the Mrn on capital, even i f the service has i drop 
chasers themselves What altcrnatives do they have, Wh* Now 1 think that is a very dangerous §,a[cmen: and i beliei 
lance do >¤u h#e of using B or solar or whiever ing,cad tha[ what wc have heard roday /ve& us a background to in fac• 

elecixity? Wharsort ofrea¢tion dowe ge/oproble]Tathat rcfu[¢ 'ha[ son of stat•mcnl. 
...00 ¢ hav€ when we don·1 pay our account whcn we get the price MNR RB JANSEN: SABS 
ut up? Who ...hal the price 4.Id be? We know who Eerste Marie Davison. bak dan kle Mari¢ vir jou ondmiuning, 
as 10 Pay ek he[ met belan/ Illing gemerk dat jy k ompeti„r sien in die 

If lean refer lo the mocor indus,ry. you can pay something velde van alternati¢wc energi¢. Ek wil nel uittlg dat paraffien 
be,ween /25 000 and R]25 000 for a new motor ¢ar. People en how wat ons in ons werkgrocp vir fackone behuisingel¢k. 
pay for qualit>, for /liability and foran extension to their 40 trifiscring naggaan het, is baie dour at[crnalicwc Di, 15 wel- 
We danlt ha•e 'hat pr'vilege in this induBtry, we are ius' pay. liswaar akerna/ewe. maar akernalic/c #ar claardie mense 
ing fur electricit>. ror it to be there all the time. for „ to work b/swaarlik kan bekes//9, 
when you wain to switch the lights on at nishz. Th, cjectricity ·rhe Qualii Advibory Board h Eskom }m ins, iluted - ther< 
has io bc there. is /cresting varier) 08 the quality repregentative th¢m€ in 
So utare looking al quality •tandar,s, we·re lookingal ISO 0157. and we are very pleased to note that Eskom has a firm 
9000, SABS 01 57. 1 believe SABS 0]57 is going zo cto for in- commitmen[ to a quality system. and w¢ were of course aware 
diky, whal NCSA has dolle for saftly, I think I h Lremen- or thut 

dously good publication and sygim and many of our compia Allie, baie dankie ook w jou k ommeniaar. Die 9/orgely king Ii. are listed and w./il] con/nue 'o !18t those companks which van ondernemings ¢, ly wa hoe kan d„ gcdoen word as daar are not li•;(ed at the mome. dan ierskillende omgcwqsornsiandighede is en verskillende 
10 addition tothe actual pwoduel itself, you*v¢go[ th: Er'ice verbruik¢r,grocpe Die vergetyklne hoef nie noodwendig, 311 
and delip<ry siandards. [ 111Ink we al] have dcaling, al tile moe, einilik glad nic ged/en word op die basis van finans/le 
Buildi,tg Industry and you know what it rneans when they (ell werk crrigting nic. die vergelyking moct *doen word op d c 
you, your building is going !0 be ready on [he ls[ November basis van in watir mate die behoeftes •an die verbru/crs/u· 
- you belier make /her /,angeme„s for Chm(mas bliek b¢vredig is 

Honest inte,pretation of the cu&[omers· needs. and lets face iI Dic ander wae sal Greville vii ons hunteer 
01:r customers are different ] don'r like my geyscr being Regarding Trevor. I see hi$ remarks as a suppon for a consumer sw,[ched 0/ a[ six o·deck on uvinter s night when the kids drivin §¢r//concept. Also Gordon·s remark supports [hc eon· have al[ had a baih, but I don'i have any op,ion. my friend sumer driven apect and wc agree whole heurtedly with (hat. from Ed,nvak sees to lhal. Dan Da/id ge opmerking, ek 1§ baie clankbaar vir 'n positiewe 
We'/alsogotanoperating cnvironrne// this country. and aksie/ritte uitkyk. ek hoop dal sy opmerkings mlag sal vind. 
one of the ladies said h to me al break fasi yes,erday: '·Jy weir Ek wil graagaanlreville Josephoorhandigom nogio •n paar ons wil mos nie kia nie, dic diens is " sleg, maar ons wil mos vra¢ Ic bcan'woord. 
nic la nie." 

MR GRE¥1[.LE JOSEPH: SABS 
Finally Miser Prezid©nt, 1 would jug, like to say, many peu First of all 1 woul d like to lank Mrs Manc Dmon for [he 
plc, and [ don'[ think H is bad thing, are [alking rk wal. I in/1 thai w¢ gor and I would like 10 1¢11 The audience, we are think it is time that more of us siar(ed walking:hc talk w/Ing my very closely with Eskom / far„ the qualicy /0 
MNR DAVID WILLIAMS: KLERKSDOHI gram „ being implemen[ed and documented wnhin Souih Arn- 
Ons woon konferensia by, verlaat die konferellge y uurin vlam, ca. Marie, Thank you very very r uch. 8 was appreciated. 1 can 
en ,;,at gebeur dan, Hoeveel vanons kyk nadit ·hai by dickon· assure,ou 
fertnvs 9/[ewer is en sien wat ons kan [0¢pas In ons w 

1 •ould ab.0 like to,hank A[ for his pleCC ohich he gaw, and en•ler.mings. whenhesaid '9 would like lo ask a ques,ion". and when 1 broke 
Ek geeu ·n ti/ese voorbeeld-mnr Van der Merwcheiou 11 down k was more chan one quiwon: 11 was somcching like 
gepraat van 'n missie wa[ opgestel moel word. Ek wil nocm. abouilhrceor four of hern, Ilesan how long is le training 
daiso dric jaar (crug her mnr Fortmann 'n referaat gelem oor period involved in assessor training. Well at [he bureau that 
produktiwiteii, en ek vad/ /raae. 110¢/el,Icklr]/Ionder period M Ingthy periodi 1-or wehavetotak¢pcople on ma[ 
nernings het hierop gereag«r? Di[ is ¢ Ike eleki acilsonder ne· are trained cirher as [echnicms, iechnologis[s or engineers Thi. 
ming,eplig om 'n missieendoctwit/ple Slel en dll wai daarop person will (hen accompany a [rained icamleader or as¢,sor. 
volg. Kwaliteic.,isterle is nou krbind me, vertiesbeheer en for a minimum periodofthree mon,hsas an observor, sotha[ 
produk /wile/, Ons w /r dmar 5 bedlsic yoord,Je „ a] drie die we can give 'hat person Ihe Qualil way in which Ih¢ bur¢au 
kum.*ente. document and implemeni Lys,ems 

Ek dink die ld he, nou aangebreek waar ons as cleklrisiteit Afte, a Ihree month period, wc have whal is known as A m 
sondernemings. daadwerklik na on, self moct kyk mel bewek· or Training Course „thebureau. Thiscon- ofiwolays of 
king toi dit war in die rcferaa[ getewer is, en lic diens wai 0/4 an Induction Course. It then i. /]10/ed by .0 full weeks of 
wellewer roe[ die eindresulin.diens aan die gemeen.kap ··How do you lake SABSO]57 ISO 9000 and how do you see 
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each and ¢,cry elemen, of mal particular Code of Practice" ] would just like togiveyou a backgroundand ihen [ will ¢10% 
When we look at Electrical Undenakings off. In 1992.e are going to have the whole of Europe going we are bking at Pari 
I because SABS 0]57 6 ISO 900(}i' broken-up into thret over onto th' qualily sys,em, I have just come back from For. 
parts. It is broken-up into Pan ] which deals wil design and tugal and ] can assure you, The one disasier of ihi# sys[¢m is. 

development andier,]ces. Part 11 8 hroken up in production it is taking o. so fast+ i!15 (he lost su€c...[ landard ever 

arid manufacturing. Pan III which is inspation and final produced worldwi/. There are 350 million people in tel Europe 
and what we had. 5 34 eounwic, who have now commined 

So when w.* a, themajority. companies v.,Ihi,• South [hems/vcs to go over 10 Ihe ISO 90( Series. When 15 comes 
Africa we are Inaling al Part 11 which L': IN elemen' and we I world tracle you will beable [0 trade with ther©55 of the world. 
are con:en[ralin, in,heAssessor,Course on Par, 1 Oncewe if you comply u·# an InIernarional System. That is why [he 
haie finkhed the Iwo week. course, ea¢h and e•ery Assebior SABS did not try and rewrile or re·invent the wheel, ,:,t over. 
then sit• an mn,ination 10 5ee hi& theoreful knowledge which prined that sys/m and theonlydifference we callt a Code 
he hai and lhepart of hi, plactleal «rerieneealld training we of Practice, so it is becoming very vel important worldwide 
44 given him A further week, with an witer,nission o f a •eek, and as Ben showed you, Ihie are but a kw or the countries 
* iven iodocun•elitingan evaluation of Ouality Manage· Ihich havecommitted themselves. 34 have as from ScpLem•r, men, Document whcre again the .sessor •ill sit an examina· committed themselves zo this sys,em. 
tien. 

Jus, toclose off. thcrc is one question we have heard a few times 
['his particular courge has been so popular that w've opened here [Ilis morft,145, and Ihal is, people say to us·Whal K in 
up ha thewholeofindus,ry and we h/e had people from in· I for ... what do 1./ out of a system like thii?" Gentlemen 
dustry For u fewofihen ehiveliad fronil/Airforce, Arm you being our suppliers. #at is in h for you? Whai are you 
scorand Ang]0 American to name a few of [he companies of /4/ get out of a sys/m likethis? Yollare•cing to getcon- the peal,le who are attending 'hu, particulcir Amourseourse sistent qua 11/ and del/very. we / 0/ I call them consumers, I 

On<e illey ha•e complete(1 the cuurNe then they agree w](11 the gentleman, go onie practi· to your cusimers. That 15 whal they 
caltrainingaiteain members ortearns which arc looking for. They zoom and wan' consistent quallry and 8/wer>. You asie• 

companks for compliance with SABS 01 57 and also on audit ar: golng [0 /11 your customers. We 're ..m..ed to quality. 
teainS which Ls most important. That isa brief Y/u summary o f the aregoing / have a benchmark by which, no, 0/1, us. bul 

training. yourselves, Will have lo measure this system Is Ix efficient, Li 

il effccLive? That is whal we are looking fur 
The next que5[lon which wa:; part of that which At asked us 

is, whai ls 'he Go' thereof? We]I ge'llemen the basic con of Whal you are also going to have -you are going to have more 
training 'u]Iable lechniclan.'. technologisl or engineers we haie control over your manufacluring, over yourservice, over your 
formal quallty,raming. Wehayethequallty control SABS development, 0137 over your deign, because you will he able m con- 
asseomeniprocedures [fyoutakcallthallhave JuiexplaIned 101 il. And mom imponan, in any sci·up, B are goins to Men- 
to you. Ihat the Iraining Iifr correctiveacion. Th we put Ihem Ihrough and the basic Nihings that happen. weareno, go. 
COUv which the SABS offers, 1he basic course 15 1 12 00(1. ing,0 allow them lo re-ocm. We are going to idemif> them, 

]f you look overlhespectrum and theypan orume have identified correclle which Once you I[ action. we are going Lo have 
takes u, ID ./insomebody, you un seelhatihe irairing I b. less scrap. less re-work, and tbal is where all the profit U. 
tween 6 mon:M Youaregoing,ohaveless le repirsand a year, depending upon tile ln•I,v,dual ing }nm wa,te, ete. and when 

self. thal wc 
!9 the olher have controlled all part he aded [his, we are going to ha, incmased 

producriviw. And what does that mean - profilb and Ihat 1, Thenhe idid, shoulatraining=Irsebe viewed "the firs' w"t wearc at!]0•klng fortoday. 
Step in Iheprocceof Lmplementingaquality manage,nen[ sy• 
tem in a Munlcipal Flectrical Undertaklng Well Lniread of And your cuslom¢• whal are Ehey »i going to get from you? They 
·taying no, 1 w,11 and coni. en, dellery. M y the f]Mt,[ep would be k> Net,lp either are 8.ng [0 receive ¢ons.ent quitity a 

seminar haw mo,¢ confidene inT a meeIing -h the SABS. We .Al They are &8410 in ihe Undenaking come out and 
e will go through all [he as/Crs and Ihe requirements which and ]§ §upplying them their electricity. for they kno• they ex- 

ain what SABS 0157 involves. W= will awst you from [he have their shumion under •ontrol. 

timethat we get into the company until the line thai con,pun> ] would like 10 /0§¢ off. Should any peron want to contacl 
Or undertaking is approved. We view this as a parinership. M us. we are available ar ihe Bureau, We wil] come rhroughout Is Why we iay no. The firi 'cp ls, you mus' get full commit- the 1."nlry' Be,Aill 'ravel down lo thai Under'aki Tg and ] can 
ment from your management. Thai once we have spoken and assure you, we will assis you 8 1 saidearlier, from Ihe #lart 
discussed the system w.,h your /ople and you are comrnmed unill we hme implemented and documenied - you will imple 
to SABM 0157 from manage,iler. down, 11 due:i noi come from men, the»stem and we will give you our full the bicking 

Ii/tom up. i, perculaics / ihe way down, yes then we can 
. forward and make a great incceg of imple,ne,iting SABS 
0137. 

CHOICE OF kW OR kVA DEMAND TARIFF: 
AN UNDER-UTILISED OPPORTUNITY FOR SIGNIFICANT 

SAVINGS IN MUNICIPAL ELECTRICITY COSTS 

By: Roger M Constable 
Manager: Power Systems Division, ¥elland Engineering (Ply) Ltd. 

MR FLU [M/Fl.: PREN/nEIT The Company becarn© a leader in specialised en:ineerin: sludies 
After graduating fron ihe University of Natal, RogeT Conita and power by!.Im meaburemeni mociated with rovier Wor 
ble•pentiheearl'yearhoffushl•triea]Englneennicarcerwi•h Correction, Harmonics.Trancien, Phonomena. aildpower S>c 
the/lecl„clt/SupP|y Commit,inn of whar,snou Zimbabwe lerns Anal,§,s. In,hese fields anumber of highly innovative 
Hejoined produc¢ ideas 

AEC] Limired were gencraied. Ln Sau,11 Afro In ]974 .Ind spent the 
ne'(l It yearb ut •everal of thelr factor. He •as the Group rollowing le merger with Yelland Techilogy Holdings Ltd 
Chief [le' irl:·a[ Ingineel f. Iwo years before leayinw i[} Join in 1988. se,eral of these are now being successfully markeed. 
aconsullin, parinerihip withihe well Imoun Raph[(Prelorfus Roger /ons™ble is now a Dircitor / Yelland Technology 1 [old- 
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ine.. and the manager of Yelland" Power Simms Division. He Mos, Municipalides. however. operate with power factors of 

i responslble fo' reactive power compensation. MV and Le 0,8 or beiter. depending upoc the mix of domestic, commer. 

gwitchgear and control, and specialiscd engineer]ng slud./. cia], light indusuial and heavy indlmial load. as well as Ihe 

compensating effect of ¢1(tena•¢ cablenetworks. Whcre•hc in· 
Ladies and Gentleman. 1 now call on Mr Constable i present dus(rial load is low. overall municipal power fac[ors may well 
his paper exceed the 0.928 breakoen point and. in one case,was ai high 

as 0,97 lagging at maximum demand 
MR R M CONSTABLE 

/n order to maximise the savin/in demand charges possible 
SYNOPSIS wi,h the alternative kVA demand tariff, i[ Is clear ihal the load 
Municipalities /roughout [he on@inal Eskom Rand & OFJ power factor should be increased,0 8 near unity as ¢conomi. 
regions are me ly subject io a kilowatt demand Iariff Since cally jusnfiable. Savings *nd criIical)yon Ihecorrecredpower 
1983. Eskorn has offered an alternalii 1:VA demand tariff factor achiewd as illustralcd bcloa. 
which LS cheaper if supplypower facior isbetter thanaboul 0,93 

lagging 
Sav# Many municipalides already have power fuctun exceeding this Coii©©ted kW vs 1:VA 

value bui slill have not made the change In other eases, ir can 
Power Tariff 

be proved thal il u economically jugtificd zo ins•all PF corr¢¢- 
T?acttn (% of k.charge) tien equipmen, 0 improve power faclor and achieve simple pay- 

back periods of less lhan eighteen months. 0.928 Nil 

This paper oultine, the polentia] saving!, achievable by •hang. 0,95 23 

ingrothek'Atariff Spe'fiereferenceigradetothe"penalty" 0.98 5,3 

resul,ing from Lheshor[cr 30 minui demand inrena] comparcd 0.99 6,2 

wI[h [he 60 minute demand interval applied to th, kW tarl 0.995 67 

The choice of Mimum power factor is analysed wgether with 0.998 7,0 
various factors affeming [he€aphal cos[ of PFcorreclioncquip. 1.00 7.2 

menl Undmanding these fuitors l,ill enable goudinvestment Table ! opponunines [o be ide/lificd. A fur[her que@non addressed is lacreme 01=pingswith increaRed pow/Jitor 
the strally zo be adoptd by Munic,palities In eneuraging or 

permittingtheirown consumers,ochang, fromackl' torhe 2 THE EFFEC·T O• 30 MINUTE VERSUS 

IA larift 60 MINUTE DEMAND AERAING 
Demand is averaged em 30 minuies for (hekVA demandianff 

1. THE SCOPE FOR SAUNGS ]N ELECTRICAL compared *ilh 60 minmc, for the kW demand tariff. Thi 

DEMAND CHARGES results in an inevitable incrcasc in I he equivalent 30 minute de· 

Sin/ 198] mosi coniumers throughout Eskom'i original Rand mand, depending on Ihe nalure of the load 

& OFS region have had the option of an a][ernalive kIA de- Table 2 summar m the results of acrual measurements car// 
mand iariff which I cheaper lan Ihe prevailing Eariff based out for various consumers durine the course of oor in,diei, 1, 
on kW maximum demand. is clear (hat whereloading 6 fairly steady, as in clectroch/mi· 

lise ¢ha•gcs per kW or kVA of mirum demand are currently cal and elecLro-smelting planli, the increase is small, typically 
as follows/medium voltagesupply: 19891/r/D le•• than 1%. 

Monthly han d charge per kW = '18,94 Many Municipalities would cxp¢r,ence a penak' of. blhan 
Mon,hly demand charge per kVA = R!7.38 1% particularly where modern solid state *mand (ripple) con- 

trol system• =t 
For a given kW load, the nwo demand charges would be equal 
if [hcload pow factoris 0,928 lagging or leading (Breakeven In the easeof Municipality B. however, the morning peak was 
power factor = thcratioof(he kVAandkWdemundcharge•) verysha,p, givin,risctoa ' penally"of about 1,60&. Anef- 

fective demand control system could have changed the shape Iftheload power factorisless,han 0,928.thekW demandtariff e fihe morning peak and reduced the effective demand penaliy. w / 91/ d a lowcr dor and charge. Prior to 1983, / 1 consumers This is *strated very glearly by Figure 1. which shows a [ypi- 
in the old Rand & OrS region wer¢ charged on i hc kW demand calloading profile over /v¢ral days from Municipality A. The 
tariff. There was no incentive 10 install power factor correc- typical double hump profile exisling over the·A eckend ·A as fia(- 
tionequipmentand, in most cases. load powcr factonare low- 

tened durillgrhe weekdays by operation of the demand control 
er than the 0,928 break-even poinl. Even Es kon s con[ractual 

s.stern. 
limit /0.85 lagging was larilely ignored and many mining anl 
indu.4tria] consumers operate at power factors will below [his In the caseof Municipality C. a ma•or problem was the presence 
level of a sle/]works comprising approi:imately 40% / their total 

load This works operakdalargeopenarcscrapmelling fur. 
"ce. Thise furnaces 're known for their ¢"remely irregular 
operation and the eff= on the municipal load profile was fur- 
ther aggravaled b> thi worke practice of shutting down the 
furnace for some ]0 (0 15 minutes lowards the end ofthe Cio 
rn,nulc demand cycl¢ under ihe Influence of its own demand 

controls) Hern. Thug ended to skew the mrage loading between 
the first and second half-hours thereby contributing m the ex 

eessively highlemand"pcoaky'*recorledallhemunicipann- 
coming supply, 
Th© increas©In equivalen, ®minutedemand, or"penalty•' / 
[ prefer /0 ia!lil, A affects potential saving, anihe convers/n 

toch/16 A tariff to a verysignificanz e/en[. Forexampie, for 

a power fa/or of 0.99 and a 1% increase in equivalent demand. 
savings arcreduccdby abow, 159. A 22%penaltywouldreduce 
saving, by nearly 309. Figure 2 ]!lustraws *arly [he eucnt 

to which savings are affected by the,hoiccof (argi power factor 
and Ihe demand penally. 
The demand penalty a55ociated with the 30 minute kl A tariff 

Mi R M Con,*le isa inajor fa/tor inhibilin@ man'·ionsumen from changingto 
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60 MINUTE MW DEMAND 
TOTAL •3 kY SUPPLY 
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SAVINGS vs P/FACTOR & DEMAND PENALTY 
BASIS: :CCMW LOAOINQ 1989 TARIFFS 
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PAYBACK vs P/FACTOR & DEMAND PENALTY 
BASIS, ./.W . 0.85.1, R.7 60/k'Ar 

so - 

50 - 
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the kVA Tariff. Thisapplies parti¢ularly [0 [hemining indusIry control The installed HArrequircmentincreases slightlysince 
where 1 hc penalty ran:es ry pically from 1 % to 3 % and where the design mus[ bc based on the b¢ fo,e divenity maximum de- 
the associa,/uncertaint>is an unacceptable faciorinthe e¢o- mand of each panel. Capital cos[s will ihercforc increase 

nanlic evaluation 
3,4 Load factor 

We recommend 'ha[ Eskom considers appl>'ing a [wo year Low load factors imply a more variable load profile. ]n addi- moratorium on Ihe 30 minute tariff should a consumer decide tion. mon¢hh maximum demands may vary. requiring conirol to make the change This would allow the consumer ttme to o f lar@c[ power facier over a wider load range. More mitched 
rectwer his capitalinves,nem and to implement demand con- PFC §[eps may be required. in¢•easig costs. 
trot stralegies 'o deal wi,h th¢ shorter measuring ini¢rval 

Fortunately, Municipalines t€nd to havea stablcand pred,cla. Municipalkies. however, gen¢ra!1> ha•·c a predictable ind s[a- ble dail) and wcckly load pmern 30 that swilching requircments bl demand pronle so (hal the penatty can be assmed with con. 
are not severe. While the annual peak demand for mom ]11:h- siderable con fidence Figure 3 shows clearb how the simple pay,- veld Municipalitics occurs in winter. reaclive power compen. back period on capital investment is affec[ed by the choice of sation need only bc based on the surnmer,im¢ maximum de 

turger macd power faclor and [hedemand penaky. lissug- mand The difference between the summer and 'En[¢r peaks 
Ke„san 0/imurn,argc, for theeorre€/d power factor of about is lurgely due to increased resi/ive load which requires negligi- 0,99 lagging and shows thal a paybaik period © f under iwo y¢an bloompcosalion. can gen€rally be /hi/¢d ein wher¢ [he demancl penalry is up 
to 2%. 

3 5 Need for harmonie iilters 

The illustrated payback periods are based on the costof poler Largerhyristor winders, process re/fiers and other lar# pari- 
faclor correction equipment / R 37.00 per kVAr including GST. able speed drives generale significam harmonic currents which 
This raie & currently typical for medium size. medium voltage may be amplified by * resonant mui[ formed by un,uned 
power factor correclion in:tallations noi reguiring spccialised capacitors and the supply induciance. 

control switchgcar. The followmg secionsdiscuss a number of Tuned capacitor banks (harmonic fi][crs, are •nvariably need- important factor, relevant to the power system whuch may iII- ed to avoid overloading th capacitors and/or to reduce har. 
cle:w or decrease ihese costs monies injected into the Eskom supply [o whhin allowable 

limits. 

3. FACTORS AFFECTING ECONOMIC PAYBACK Thc luning rea¢,ors increase the cost of the PFC •nsiallation 
PERIOD FOR THE PFC INSTALLATION by 20% 10 30% and also reduce operanonal flexibility. 

Thc liability for suppressing such harmoa £ources 3 generally I Savirigs ¥5 =pilat ""s m with th¢ consumer who is responsible for operating har 
hclear from the foregoing di¢ussion that the poential sav- monicgcocra,ingplant. Ineurexperknce.'Municipalitywould inls will the.A demand tariff ar¢ affected primarily by the 

very seldom bc equired to install tuned capacitor ban• of its 
choice of targel power facior and [he likely pcoa]# due to the own Careful study of po[ential harmonic interaction €ffects 
shorter 30 minute demand aberaging period. would, however, be required in These circumstances. 

Whh savings efre/ively fi/d by [heze two variables. rhe cco- 

nomic payback period is affecled,filiC/y by thecapital costs 3 6 R;ppk control s>stem& 
for the necifary power factor correctlon (PIC) Ins!•lation For power factor correction cqulmen, installed al / close lo 

the busbar where the rippk signal is injecled. no significan[ capa· The following faciers tend to in•reas¢ capital cosi and aredis citor harmonic overloading ex* for ripple frequenca below 
exed further below 

500 Hz, and no adverse effecti uill be Imposed on the zipple 
- Low uncorrected load power factor con,rols/Im otherthan perhapstheneed Forminorretuning 
-Mulnple Eskom Inked points of the couplingcircuii. 
-Low load factor Al ripple frequencies above 5(»Hz. ho%,cir, [hecapaci[orcur· 
-The need for harmoni¢ filters 

ren< maw be /Kcess m due w the inverse frequency impedance -Ripp!e conlrol syslcms and Ihe capacilor may provide an Ullacceptably high loading 
on the generator. reducing the ripple .·01(age In these circum· 

3.2 Income™d load power f»¢tor 
blances. speeial ripple rejection circuits may be 

The necessary. lower the initial (uncorrected) load power faclor. the more 
reacive power compensa,ion I required, with an arendan, in· 
ercase in capiia] costs. This influcnee on rhe project payback 
period is well illustrated by Figure 4. Thig suggests thal a xypi· 4 CAN MUNICIPAL CONSUMERS PROVIDE 

eal Municipal s iruation wi, h a 1% /nally, imia] power factor THE AECESSAR¥ PFC? 
or around 0,90 lagging, would achieve a pa>back period of '·If /e Council can persuade/cocrie o own consumers 10 
around ]3 mon,hs. Th, payback period would. however, have change w the kVA [anff and insin power faitor correction, 
been over i months had theirinal unconected power fa¢[or then [he CounN]'5 own power ktor will improve and i[ can 
been in the region of 0,70 lagging. obtain the bencfns of Lhe ¢hcaper 16'A demand iariff wmhout 

" any capital investment of Ils own. 

Low power faciors furthermore require moresteps for the fine 
control / corrected power fa£tor within the warge[ range, there- The obvious aliracdon of (his strategy fails on the 

following . 

fore reqzil-g addlional swit*ear and further increasing cap- grounds: 
Ital coil 

a) Unle..the MunicipaU,yhasoneoriwoierylugeconsinx„, 
This facior has tended to inhibit a number of large (mainly mln- (h€ lime span for such a con,crgion pro,ramme B likely to 
ing) consumm with low power factors from insialling pow. be 5 Years or more 

factor eorreel,on m ileill and makingthe•hange 10 Ihe IVA b) The pa) back period on inv/iment for Bmaller consume„ 

dcnmd tariff. This aisincentiveeffect should swely be reviewed ranges from 25 to 60 months. so that existing incent,•are 
by 'sknin insufficlen[ to persuade such consumers to cha•ge to the HA 

tariff The rca&on for the higher payback periods g largely 
3.3 Multiple,nieed painli dic I the inherently higher cost per „Ar of low Ulage 
In terms of current Eknin meterins policy Ihroughout mest power factorcorrectionequipment andgenerail> unfavoura 

of Ihe old Rand & 013 regmn. Lt LS essentialth# thetarge, cor. ble circumslane¢i as discussed in Section 3. 

lecled power factor be achieved and conIrolled o•er a rcasona c) Therchnoway[hal//1/nsumerscanbepersuaded,oin 
load 3% range at each *dividual Meter Panel. Where mullipti stallsufficlent power fac[orcorrechon. Proofisto be found 
ter Fanits are provided the coral required PFC must be split in those Municipalities which have always charged iheir own 

inlo a large, numberof sleps-lh ineres.ilchicar foroplimal consumm on the kVA tariff in 5plle of being on the kW 
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tariff thernse[/cs. Addixional VAr losses in 111¢ distribution insialled and such Municipalities should consider changing to 

systems measha[ le Municipatity is. in any:w, required the kIA tariff aithout delay 
to provide some reactive power compensation . its main 

infecd re[,1/5. A Mundpal„y should mwal! powey facm, co;recm>n M its own 

d) B.*'e of dlvenity, (he lotal am-nt of installed reac[. distribution system rather than wail for its own cons/rers zo 

powercapacity would «ce¢d [ha[ required fora ¢cnualised insla]!power factorcorrec[ion, Forlowesl cosls, power factor 

ins,allation. corr=ion should be installed / ihc main innakc points from 
Eskom, but adclilion# advantages in dislribution system per. 

Thc major ad•ant*ge of providing centralised rea¢live po,•er formance are oblainabl by distribuling its power factor cor 
compensacion at the Municipality's own main inwake points 15 rection at the primaTy slepdown subscations Ripple comrol ./ 
Ihal a is predictable in i¢,ms of savin/, costs and ming Hap 

tem5 wilh a frequency below 300//are gencrall, n/a problem, 
ing installed a centraliscd power factor correction syslem and 

changed to Ihe "A tariff, Mun",pal,Nes should slill proild¢ On a final note. 11 is an unfor,unate fa¢, Ihat many Municipal 
incenlive' for th'ir ownconsumers to instal[ fur her power fae· Ensincers 4 not particularly monvaled bythi financial sav- 

tar arrection and change to the kVA tariff if ihis is not al ings pogsible through this. or manyothcr moncy •ing schemes 
ready in effect. Ther dgarimcnB $ no beneti from red,¢/com and a lower 

clectricily bill may even ha¥¢ some negative •mpliwions regard. An, power factor correction equlprnentinstalled in thii way ingth,Municipal,aring Only amoralsense/duty. oranen. 
reduces the need for the Municipulity [o uprate /5 own powei gincer'; passion for excellence. may mo['vai¢ him. 
faitor instaltation as 0, mil municipal load vow' 

5 OPT]MAL LOCATION/DISTRIBLTION OF .re•se 
Nature of supply Notes 

REACT[VE POWER COMPENSATION ONA A) (4) 

MUNICIPAL NETWORK 
Besides the obvious cos[ savings in maximum demand charges. Mine A Gol Plant 07 

•he major advantages following the inuallanon o r shunt capi 
Mine A Shal citors on a power distribution system can & summarided 1,9 (1) as 

follows; 
Mine B Shaft 26 

-Improvemen• in 90]tage regulanon if thecapacitor banks are 

automatical[> controlled byload and/or vokage cond/ons. Mine C Reducdon 01 

-Reduction of kVA loading in feeders and /rang formers /here- 
Mine C Shaft (under development) 5,1 by releasing distribulion (1) 2/tem capacity 

-Reduction in active and reactive power losses. Mine C Shaft 2.2 <1) (2) 
These advantages sugges, tha[ the Municipal/y should in*al[ 

' power factor correction cquipmen' at I own primary dis- Major electrochemical comple# 0.23 
tribution sta[ions r /hcr Lhan to con,entralethe in„allatiOn ut 

Major electro-,melting complex 0,7 the main infeed points. Where ihe number of such primary dis. 
tribution subst/ions is relatively smali. this approach is mrae- 

Medium furnace operator A 0.3 
Ive in xpite of a sligh, increase in overall con Each sizuadon 
mm examined on m own mcrits to de/rminc the optimal Medium furnace upx,/tor B 0.8 
s[rategy in termE of com of overall projecl costs and improve 

meni in power »stem performance. Medium chlorine producer 0.2 

6 POSITIVE FACTORS SUPPORTING CONVERS]ON Municipality A 0,7 
TO THE kVA DEMAND TARIFF MunicipaliIy B 16 (3) The presence of mos of the following facm suggens very 

favourale colditions for conversion to riko/'satiernative 1:VA Muni¢ipality C (inc Steel Work•) 6,7 (2) (5} 
demandiariff. Pay back periods on investment will generally 
be found lo be in che re/on or 10 to / mogrhs. Nute•: 

a, Overall intake power fa¢[or ihould be better ihan 0,85 lag 1. Winder supplies from Met. Panel. 

ging and preferably around 0.90 lagginl• or better. 2. Demand con[rol exaggerates LCCeaSe sincedemand in •econd 

1.) Daily and weekly 6% patiern• should be fairly *cady hal f lour is intencionally reduced by demand controt sys,em. 
and predicible. The piesence of modern solid state Tipple )· lo ripple control system, 

co,•trolsy•,emsisanadvantage. Majorconsumerswith fle 4. AI]consumerswercoperathgunde,60minuted¢mandtariff 
tualing loading patterns will di,turbtheoverall load profile with varying degrces of demand control in erreci. 

and worsen the demand penalty as50¢iated with the ]Ominute 3· Sted producerwihlarge open arc furnace comprised = 40% 
ofload 

metering intcr. al. 

4 Themain iniakeanddistribulionvollageshouldpreferabl> 
Table 2 Comparison of 10 

be leu than 66kV Hisl•r voltages minute versu& AO "(nute dema„<1 requ:reix, remciyexpen- meie,inE bid " "wl mern,remenis of wrious sNe •witchgear •n rejalion co •he readiv¢ power insralled. 
Constimeis Thealternalive Isioinstalld,intralised reaitivcpower Factor 

compensation / ihe lower vokage di&trlbution subslations. 

d) The loading per Iskom Me,/ Panelihouldbcaround 15 
MNR J D ALGERA: MW RISTENBURG or better. 
Mnr die Presiden[. eers,ens wit ek u gral gelukwens met die 

7. CONCLUSIONS hooF amp wai u nou beklee in die VMEO U word Aterk™ 

Our Investigations show Ihal many Municipalizics In th¢ old toesew¢ns. 
Eskom Rand & OFS region cal]Id achieve sub annal §„ings Twee(lens wilek m nr Roge,Cons,ablegelukwens met 1•e re fe. 
byinstallin: power factor correction equip/cni and changinig mat wat h> aan die Kin,/sic voor/hou ha endie pwik manier 
to Eakom'§ id[crnative k VA demand cariff. Simple payback pen- waarop hy / g/Den her. Ek dink in dic hi van dic konven- 
od on int¢,wn/, will commonly b¢ in Iherange & 100 13 sic(ema „ sy re&,// bie gepas. 
months. 

Ek aanvaar d„ daar sek©rlik led¢ is wat dink dai hulte geen 
IE would appear (hai many Mumcipaties alriady ha,co,crall belang hel by hicrd,conderwerp Hie. aangesien hulleonderne- 
puwer famors of hugher than abou10,93 lagging. // point be- min*i Ae aanvraagnog alld op n kVa (arief aanMeslaan isdeur 
yond whkh demand char/§ be.om¢ cheaper on 111¢ IA de· Eskom Moontlik het dic/ne nogians ins ze lecr en kan dalk 
mandtariff No /#er factor co/e,[ion,hereforenced„/ M 'n bydrae toI die referaailewer 
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G raag wil e k ook die e.- WT r/nspaal-stree k van Eskom bedan k 

pir h ul gamewerking en hulpvaardigheid met d ie oorskaketin g 
W a, in R us,cnburg se 9 /al glad verloop het 

MR RAJ FRANTZ: AFFILIATE 
Three aspoil or power faitor gompensalion are considered in 
this contribution 

1. Benefus of power fac[or correclion lo consumers en kVA 

4 demand [ariffs and #c reducing benefits of co:recdon at in· 
crcascd powcr factors, 

2 Savings in d istribution en€rgy loses with alternative loca. 
tions ot pawer factor correction equipmen' 

3. Polential technical problem'i w be considered when ins[al- 
ing power factor correction equipment 

l Benefits of power lactor correclion to conBulners on kV/, de· 
In:Ind tariffh 

The paper primarib considers the situation of conumers on 
a kW cariff and Ihe benefits,hey could achieve by improving 
thc' Fowir faclor and conicning to a k'A [ariff 

Mni J Al•er•, Ru•fe•hwl 
The paper does no[ hi,hlight thar consumers on,he kVA lariff 
wi,h low power facto•, will achieve even greaI€r benefus by im- 
proving ihe power facm than those who are having to address 
'c option ©f conversion from one lariff sys,em /0 another By die lede wat nog moet ooiskakel bes,aan daar moontlik die 

'R-C·Factor" (resist tojange) wai hulle verhoed omdie stap The shation •s illustraled by means kW, kVAr and kvA vec 
te neem; maar my mening 1 dal hierdic referaat die deurslag lors diastams in Ihe attached fi:ures. 
behoort te gee. 

kVAr 
Daar is reeds tydent hierd,e konvensie genoem dat die doe! i,an 
VMEO-ledel' O/ elektris,ie,1 teen dle]aags moontlike koste 
aa•dieverbruikerreverskaf. Deur dic besparing inaankoop- 
kes" wat teweeggehrin' sal war'd deur •,1 oorika'eling kalI in- kW 

/ kVA dirck die k oste yan elekinsile,(sverbrulk Yan dle verhninker ver 1 
laag word en word 50 -doe[ bere,k L + 18.94 
Before 17.58 going to the •perieTice wehad will, the change over in 
Rustenburg ] would like to pi,1 the follouqng question 10 Mr 22' 
Constable: How wou],la Muaic,pality know *at (hebe* TAR 
GET POWER FACTOR for ils specific ca&e would be? Crilld LAG , LEAD MVAr 

he alo please explain in more deli,1110 (he con,ention what 4 11_ 1 000 he means hy the iustlestion thell 'skon, should apply a two year 
meraiorium on the 30 rninute tariff after change-over. - 0.928 

\ 
Ek 9 110 ook graag venel vur on:i onder.inding In Ruslenbur 
Ruslenhur' het homself likielik in 'n unleke pob,Sie bevind MW Die / MVA 1 

"rus" in Rustenbur@ 1, versteur. 'n Gren5nywerheldsgebled wat 30 \0 25.5 
ontwikkel is gcdurende 1970/72 en bykans ong,brulk /10 hel, 
islinne'npaar Iiaande vol besel. 

f 22° 
'n Suid-Alikaanse firma, Chrome Corp Technology (kort iks 
C,C.T.) hit '11 ferrachroon,ver,melling.aante@, beitaande im 
iwee JO MVA-oonde in Rusenbuloperrig. Die grregisrre¢y· PMRIRF f · Wmi/VAR,elm:t•hip wh• k W•dkVA midbre,ull 
de maks'mum aan'raag van Rustenbig E van onge/"r 52 . r.QI ./..C.I. 
MVAin [98'rneteensierl•wgiL,oageer]20MYAgedurende 
die argelope winterseisoen. 
(elee in le m Rand- c i OVS·streek van Eskorn. was die aan- 
waag gemeter op'n kW- en uur-basis Dle arbeldsfakier was 

dus seen "faktor" ,[) 1,Lenhe oprlig nie. Die genocide firma 
IC.T..mededingers,6,1,rek 'anelektr'tel[ voorsien vanaf 
Esk,In en •Ile[ering is gedoen op 'ii goedkaper kVA-basis. 
Elektrls,int:keste maakongeveer 30% van die produks,ekoste 
4 die versmelting•-aan/g uit en daarom wou C.C.T. op 
dieselfde basis gehanteer word. 

CC.1- sollo}k arbeaktorverbeiermgtoepa•enhularbelds- 
faktor soll opongoveer 0.99 na->lend "aan kom met 'n 96% 
lasfak,or. Mer diemunimpale Ma.5,murn ·aain'raae nog op die 
1:W -aanwang,arlef vanal Eskum •n bou 'n kVA-tarief aan 
C.C.T. toexesien word gebaseer op •lie Eskomtanef sou dic 
Stadsraad ' n verlies '.an ongeveer /60 000 per maand I. 
Gemeler op 41 k VA-basls kon hlfIdle ierhes vooll:om word, 
nleteenstaande die ·'Straf'•·persen'a"e a.g.,; die 

halfuwy'basib. 

1}12 ··verlies'· kon verder om/sit word in ·n bewaring in die 
4 van Rio 000 per maand soll die arbeid,faktor verhoog 
Word van ongeveer 0,92 na 0,985 11, /43 Fi.. 
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As an imroductory reference ihis inustrarcs diagrammatically PF 

the situ„ion where the kW and kVA tariffs resul in equal de· 0•8 0' 0,97 

mand charges as per point 1 /f le paper. The load kW and 
MVA, \ 30 to NA are inmil) proportional le th¢ kW and k« demand ---3. --150 

zarif' res/ctiv/y (Upper //ram). 

For an average municipal system'he equiv/ent loads would be·- 
MVA : 30 
MW · 25.5 

\\ 
with a reactive componen, of 11 MVAr (Lower diagram ). \\ \ 40 9 
Thc liagram ;erves as a reminder that rhe reactive po.•er com- 
pnent is significantly greater than the 7,29 roduction / pow- 50 
er faclor, being 43% of the real power (kW) componen' 

4 «74 
730\ 
/loo 1 • FIGURE 3 

REOUCING BENEFIT OF VAR COMPENSA-ION 
-• SUING FMON 1/PROVED PF WTH INCREASING POWER .ACTCG 

.A TARIFF ON" 

This figure inuiraks (he finuncial reason why Li iN no, usual 
to correct the power lo the ultimal¢ of unity. There are also 
a number of /chnical reasons for no, doing so 

0.928 1 The con// is referred to in *hc paper [poin, 2 - optimum 
0.. target power factor) and in Figur,4 of the rapir. for example. MVAr • The implication of convertion from kW m kVA lariff includ· 

•72 ed in the payback histogram of the paper [ends to dilute Lhe 
iwnparison. 

C (\\ FiNure 3 illustrates [he benefu o f applying th¢ sam¢ M Aroom. 
pensation to improve the same MW load from power factors 
of 0,8 and 0,97. [he latter lo rhe limit / unity power factor. 

MY' 
The 86 mical axis „ agail[ a measure of the costs. For compen- 

M'. sation of 10 MVAr on a 40 MW load (254) al apower faclor 
of 0.8, a /ving from 50 10 45 Ls achieved (10¢4 For a Fewer 

32% \tr factorof 0,97 L.prowed .unity [hesavins l on// 10 40. 
i e 2.5% 

Savin• in dist•butiu• 1/B 'llh alternathe locatio. of power 
•ae¢or correction equipment 
The paper refers to (he red.on in .dv© and reaciive power 
josses through /2 0/Emal Icadon of reactive power compen- 

- NO SAVING §ation (Poini 5). 
- CAVINS 

The javin@$ in kW TO 'VA TARIFF CONVERSION energy aarges Bat result from this can be 

significani 
FJGURE 2 To assess the savings 9 carried out a load flow MW//Ar 

balance study on a distnbudon nemork / a t>pical larger 
municipal or smaller deve/pinG national "my system. A consumer with a power faclor of 0,85 (16kom's contraciual 

limit for the k Vi tariff), and for case of analysis in percon,ages. The system 15 •hown simptis tically in Fl URE 4. It consi;ts o f 
a load of 100 /VA a represented. an HV transmi'ion 'ccilon. typically 132kl or 66 kl. at which 

the bulk ;upply is (aker. stepping down progressively t/ lwo 
Projecting the MIA component onto (he verlieal MW M. MV disiribunon vottages, say 3]kV and 11 kv. Such a by!.(ern 
mean* this axis al·.0 represen[i the 205[9 and reladve savinD. would be Typical of a utilit> Rho originally [ransrnitted powir 
The lower diagram presents the consumer con.rling from (h¢ at the higher of ihe d:scriburion vollages, Mll. 

kW to kVA tariff, Alihough impro•ing 'e power fa•to• 10 
0.928 reduces the demand b) 7.8 MVA. or 7.80. there is no For ohis system allihi reactive current requi•d by ille loal' 
saving whilst remaining on ihe kl iari fri The bene fii o f pow· is trinsmitied over /0 system, contribuung,0 ihe energy los 
er factor currecnon and conversion lo the 1:VA lail only be. es in [he resis,/¢ componenis, represenred by R. of the iranK 
0ln 10 2,CUU' ower faclors bettcr than 0,928 with [hesav- '...1* mission and dicibution systems. For the system analysed, with 
ing of 7.2 MV/, at unizy power factor as per iable conser,/ive load and loss load fa/ors and the present Eskom 
1 of le paper. unit charge of 3.37 3 centckt h the aniual cost / the tran, 

misilenencrgyfossesis inexcessof U900000 forthe purpose The upper diagram is the si,uation with a k VA rariff only. of easy he Benefitsa¢= immedia,ely ¢om parison d is cost is B u 1 monetary unit in i on any impr,wemen[ of povier fac- figure, The cosi or i he rcactiveompens alion equipment a[ the tor above 0,85 I f the pow„ failor was improved I the link 
HV Ihesaving a, shown on ihe v¢rtical m isequ va- busbart© improve /c power faclorto 0./ al of unity/en therate given 
in Ihe is lent [0 13 M VA, equ„alent to 0.8 08 the same monmy or 15%. Thi, 1 more landoubkth¢ paper (R37} saving basis. ihal can be achieved by theconsurner who is converting from 

Ac kW w kVA lariffi F/OUR,£3 shows the same litern. with the reaetive compen- 
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PF PF sation equipment now initalled al [he load busbars. M/2, :o 
impme the power facior from 0,9 to 0.95. This mults in the 

0,8 -- 0,87 0,9 - 0,95 power factorat the HV bulk mfeed improving from 0.3 to the 
0.87 

MVZ 
A, a -]11 of the reduction in the reaitive curren, that needs 

M '1 tobetransmitted overthe TraingmissionsysIcm. #cannualco• 
x---CD] / the transmission ener@y losses reduces to 0.83 on the wme 

menetar> unit bails of figure 5. The to,al M of thc reaam 
ampensationequipment at all th¢ MVI busbars is 043. interes(- 
ingly less than Ihe cosi of the equipmenl & the H V busbu to 

R achieve the gamc infecd power furier 

- 1-X--it>- R 1-Ll Comparison / the costs of corre¢[ing I power factor ar the 

1-Ily -X-9 HV or MV 10/ busbar give rhe following resut,· 

T (a) Cost of losses· 
Saving 1 - 0.85 - 0,15 

(b) Cost of rea¢,ive compensadon equipment: 
R¢duccs from 0,55.0.43 

-X--U}-1 The costa f the power factor correction a[ Ih¢ M V load busbar 
iniermsofthesavings inannualtransinksion losscsis 0,43/0.IS 
= 2.9 years. (Payback pe,iod) 

The saving •n transmission energy loss¢s alone therefore pays 
for the power factor ¢©rreclion Mulpmn, over Ihis period 

Th€ Rls in *mand charges In become an added bonus 
ANNUAL COST TRANSMISSION on top of this, for thc example anal»cd. thc annual saving and 
ENERGY LOSSES 1,00 demand charges with the improycmen, o f power facor to 0.87 : 

at thebulk in feed b/bar. is equwalent to t.8 moniar> units. 

*COST POWER FACTOR Thc relative cogrs and savings will ob•iously *ary wl differ· 
CORRECTION : lois-O,en 0,55 ent sys,ern configurations, 1//gth of /ansm/§§]on and dis„ibu- 

tien circuits, load and loss load faetors. et/., but should not 

F/06'RF 4 differ greatly from de example used. 

Potenli•I technical problm with i•italling power facior cor· 
rection r•uipinent 
Power factor compensal. provides many opportunlies for 
significant cost savings.It als/ en,ble,thecapacily of existing 
transmission and distribution Frernsi beexcended byreduc· 
ing [he reacuve power current dult needs to be bupplied over 
the system, 

PF PF The basic cquipmcnt (hat is used to ache rhe power facior 

0,8 -- 0,87 ------ 0,9 - 0,95 correction, capactors. dcspic having been in existenec for man) 
years, has all thecharacuristies desk/ in modern engineering, 
Capac,0 ha,i no moving parts. require no fuel to generale 

MV2 th, corren, and need vinually no maimenance 
.,1 

1- Unfortunately the power faccor corre¢Iion cquipment or capa- 
citorsbankscan introduce a number of potenrial problems, ef. 

I. fecling /her the capacitors or other existingcquipmen, in the 
T power system. The paper mentions ihe obvious on€s namely: 

Ca) Ha,monics on the power ,>,tem. 
(b) Resonan'¢ ai harmonic frequencics. XI)- R 

-X Bolh these can res* in d/mental overloading of he capa· 
•tors, 

T Less well known problem¥ sem from the hugh peak inrush cur- 
renis gencrated when swi[ching capaitors. This can not only 

n 1-ILl caus¢ failureof ihe Capa¢iIOn bul also thecir¢uil breakers, par. 
ticularl> the small oil •ofume •ype, during c!•ing operationi' 
Cassie problem si(uaLions ar¢: 

T Ca) Back·10-back switching, energising a capac/or bank %,here 
a §«end bank isalriady connecied [0 the busbar, thecom- 
pacitive ch// (current) red/ributes /most instanianeou, 
lybei//niheconnectedchargedcapacitorsand the prev 
ou,ly uncharged units. 

ANNUAL COST TRANSMISSION (b) Switching on lo solid "botted" fautf on ihe sysiem The 
ENERGY LOSSES 0,85 capacive charge is di$charged rapidly into ihe fault 

Thclaner Sitidon Can Involvicirm breakers on normal feeder 

circu,[s for which capam m[ching dulies were orig•nally not *COST POWER FACTOR required and (or whnch Ihey may rherefori noi bo raied, 
CORRECTION : 10.9 -0,95) 0,43 

All thie problems could lead to disastrous mice e•perience 
FICURES. with power faccor correction ¢apacitor bank, vduch would 
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negate al[ financialbenefltsthatshoul haw derived from their .....erlice to consumers by providle sound engineering 
*Wation. The power sys,em facoors lo be considered are corn- information bused 0,1 actual measuremenl,.ing t. vailous 

plex. To reducelhe risksof failure. :nitallacions therefure need merering s™eing 
to be properlye Dgineered byengincen experien«d inthe/ch- 
no'gy, having access . the necessary anal,•lical '0013. 

MR R CONSTABLE: AFFILIATE 

I /ould like to address particula/> m) respons¢ to some of the 
MR R It C]LMOUR: CAPE TOWN qu¢;tions [hai Richard Franizraised. Oneof[hi major points 
Contribunon 10 discussions on paper "Choice o f kl or kVA that he brought up was that of course even in $ hc k/.A demand 

demand lariff·' by R M Conitable con•umers,Ihere are major savings to be made by improving 

power factor corr¢¢,ion, and Man area in our field of busi. 
There is probably a Io[ to bc maid •n favour of Eskum s aitempt ness (hat we are very heavily engaged Ln. Savings in lh@ area 

to promate load con./. which will keep power factor high often are much better ihan the conver on from kW d¢mnand 
and thcreforc unnecessalicis of kVA or kW demands Ar Ihat wasthesubjectof my paper. We frequen[Ly phone Munk· 
one time Cape Tawn encouraged power •clor improvemen[ ipalities and otherindustrial mimngconsurers where pay-back 
on *motwe power rate b, grantine areba[¢ on accounis while periods can be as $hon as four months through the improve. 
the power factor was within the ange 0.9 lagging to 0.9 lead- ment of power factorcorrection, so I chinktha( was an impor. 
ing. The difficu hy in applyingihis incentive fair 4 tu bouh par- iant poin, tha[ Richard raiBed. 
iies was thac regurarchicking orch¢ pawer im Wi neces 

gr> which is lime consuming and cosity [O [hc supply authori One of the 0[her questions,hal heraised wi: Is the target power 
ty by way of tabour and transport usually re&ulting in frequen[ facIor of 0.99 still val/ under those eondirionS? The answer 

suspensions and iancellation5. is ye& i. many cases, in most cases in ./1. We'le got one .iry 
bi oustorner in NaIal.'Aherein fac wc raised hispower faior 

Charglng on a KVA BASIS on a nvo-part tariff could app¢ar from 0,9910 0.998 anditwaseconornie zo do 50 He had a load 
in prilic.le to be an ac,•elai)le way of creating al Incen. c ©f some 200 MW and Was #Orthwhile inihat parricular case. 
to coniol power factor but M least iwo considerations arise. 'n generaleach situation nccds lobeex•incdon 11& own meri 
namely. It is difficult to dra/hard and fa&, rule&. Such ques,ions as 
1. Vector or arithmetic kVA summation in poly'phase circuits? :h¢ number of sieps or switch/ar required, the requirern¢nrs 

2 The type of Ineter or form of measurement i e considera. for harmoni¢ filters, etc. are the major cost factors, &8 1 out. 

Iion of 1 above, block demand as inicgraicd over a speci. lined eartier a/ may som*irc require a pow faclor corrce. 

ficd interval thermally tion larget of I¢85 than 0,99 but in general we find on a ora opera[ed metcr. margi- 
na] costing basis That 0,99 / agood number tonork on. 

Unless m ¢1/9 such + for ¢xample the Landis & Gyr trivector. 
WeE'inghme RE Richard /]so outhned or Transu, alter which com the furl Now range very well. the benefi[G of pow¢r fac. 
of power factor are insilled, the useof any other modified kW tor correcrion. (he [ocationof such powew factor correction in 

or kWh meter aho nectssi,aes periodic checking / power faclor thesystein for redu¢ing our power sys,¢rn lones and one sees 
there thal there by th, suppher ir accurate measureming of kVA :5,0 bc very clearly mamn- is a very good pay.back which I 

taJned, However, akhoughkW mensuremen, isgenerallymore didn•t make any real efforc [o outhne in my paper, When we 

accurate and relat™cly cheaper to meler it mould neverlhekss have our 040, shall we say Marketing Seminars on ih€ subiect 
appear that to achieve Es k 0/ 's Incenine constant veri fication of power factorcorrections. we spend a day on it and 11 is real 
of 'he pe.er filter 'j]J 4 too bie a subject lo cover Ln too much de,ail now, ./m' ri•e. ry. 

Any comm•nts on ihe pim I hape raised which Mr Cong Another point he touched upon was. tha[ perhaps power fac- 
ble may care zo of/r would be of interest. Iorcorreclion is nol allgood news Now in spi/ of this capaci 

tur with no moving parts and no fuel and praclically no main- 
lenance. we find that Lorricity d€signed power facier correc. 
tion installa o•. is indeed very reliable. The key word here / 

MR CHRIS VELLAND: AFFILIATE corructly designed" and we hm seen many installations on 
Mr Constable has dicused the cffect of a 30 minute versus a fal,Ji fi/din8 basis where 5/adquale ¢/rehas been taken in 

a M minute block demand metering inter,al, and has Suited thed.... 
:hal in general a Iminute block metering /,crval Will resul[ 
in a h Iher maxim um demand than a 60 minute block me[ering ] think somebody raised the q//ion of nhal klhe klnd of 
interval, In adlition, [he use of [hermal kVA demand meler- problems of power factor conacion on power 'ystent'. One ing wi![ often result ina higher ma,:imum *mad mmurement. of the most Mr Constable ha, explained that thedifferences ih# may result significant problem' is in fae prnblems with ha• 

rionics and even in the measured maximum demand< for the various consumers who do m have 
metering harmon•c gene· 

systems depend on the naluri / the load, Ihe load profile, and 8.# sources in their plants, may sm, sufft. from harmon. 

p.oblems generaid ebewhere in ih¢ systemb and itis an area 
the load factor These. of course. vary from case to ¢4 th,11 we have /0 give a @ria' deal of "ention 10, in enguring 
The problem anses as to how to precisely quan,ify these differ- , correctly lesigned sy/¢m. 
ences zo enable the mos, beneficial metering method to be adop[- 

Mr Leigh asked I quesion abon[ ripple control and yes, 'hat cd, or to quanti fy (he precise finan:Il implicarions of a chi* is nd another area in whi¢h meteringsyste/ to:30 minule capacitors and power factor correc from a 60 minute kW derna 
tion AVA Oema]) haG pro·,lded or has d caused problems, In general the older m.-I 8 syslem, 
forms of npp[/ controlsystem ended to be higher fr/,lenc> 

A uniq/¢. corn pact and cost cffective locally developed and One of the common numbers was the 1 050 Hz and if this •, 

man/factured ¢!ectronic metering device. in a single package. no[ correctly designed. (hecapacilor ma,act asasinc, because 
is now Milible on [he marke, and on display I the foyer. of I inverse frequincy relationships. The capacitor may al 
This inslrum¢n[ measuM, memorizes and simul[ancousl, dis. as a sin€ for the harmoni¢ injection current, collapse The har- 
playsihe 15 or 30 minu[¢ ihermal k¥ A maximum demand, the monic voltage. the rippli voliage on Ihe lim and mui[ in 
60 rninuie kW or kVA block inierval ma•rum demand. and the ripple relays not responding 
ihe 30 minui/W or k VA bioek in er/ maxmlum demand, 

In Igether with general,lhe morerecm gencradon of npple th¢ in»ion equip- correspondinw power famor at the maximum 
demand meni oper# al less Ihan 300 Hz and we find that ihere are This instrumcm provides an invaluable tool for a¢· F few problems in euraic ancl those shuations· meaningful power factot measurcmc/. and ihe pre· 
cne quan/icallon o f [he finanial implicanons ass{>cialed ihh The other question was re]aled to meterin8 Melering certainly 
thecommonly uid me[¢ring sy,ters in Sou[h Africa. Mu/ pal is a bag of worms on its own and 1 am not going 'o atiempi 
engineers will find this an invalable tool for determ/4 Their 10 (ry and answer all the Questiom or <ven discuss 11 to an> 
M Quwer hictorcorrecion *irements, and 'renering" leng(h. bu • in (he des,/ or power facto; correcion is //No 
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Ions. we take (he form of metering into account It has an lm- can do k. I helieve that given time, given a little bit of ileen 

p.lanI impact on thedesign of an o.imally controlled powl [ive, [hal anybody can find •.ays of r¢ducin@ or opcraing ef- 
faclor corredion installation feetivcly on Th¢ 30 minute period. and ,hal was the purpose. 

10 ¢nable consumers to get used (0 a 30 minute ratio 1 /ink 
1 think one of /¢ lar qu"Lions raised by Mr Algera was ihe I'll ...c it at ./ for now. 
question of IN ™ Aur/orium, I don·/ want lo discuss this 
in great detail. The purpose of.at •as merely to enable con 
sumer&10 get used [© controlling on a Iminute basi. Wehear 
the que.tionparticularlyamongst Miningconsumers. [t Ls im- 
IJOSsible for us to eontro! 00 30 minoIes. there is no way we 

ACCESSORIES FOR SUPERTENSION CABLES 

MAI Lang 
Group Technical Manager, 

African Cables Lid 

bUMMARY OIL FILLED AND GAS PRE5EURE CABLES 

The acis,or- required for supertension oil /lcd, gas pres- Our larger municipalities have many kilometres of super'cosion 
sure and "PE cables are bnefly deBcribed and details given ©i! filled and gas pressure cables, insiallations at 66kV going 
of the growth rn supertension cable ins[allation• from 1950 to right back [0 1953. Such sys/ms relyon oi] pressurcor nitro. 
thepresent Thereasons forih••chneinpopularity/Iheoll gel] €05 prcssurc / suppress parl/ dischirges within Ihi 
filled and " preaure cabl/ ale con•idered. The range of su- insulailion. 

perlension cable accessories now produced locally is covered, 
together with delails of a ne'ly comrn,ssioned cpoxy minand CONTROL OF OIL PRESSURE 
moulded rubber gtress core plan i The gauges, valves and pipe.uork for a (ypical oil filled cable 

installadon are shown in Fqui l Oil pressure tanks ma:ntain INTRODUCTION ihe minimum pressurea[ thc highest point of ther©ute M a little 
Over the last ten to fifteen years w have seen sub,Lantial grow,h aboic atmospheric, Each oil pressure gage hastwo con[acts - 
taking place in al[ our major cities and towns. This grow,h has an alarm contact which $ als a gradual loss of pressure which ted lo an,ncreasmg demand fur supertens,on cable to provEde would resul' frorn an eU leak, and a irip contac[ which closes 
Power to arcas previously supplied by overhead lini, on sudden 105& of on pressure The la,[er would normally be 

In ihi, paper [ have concentrated on accesson¢5 for cables in arranged m [rip the circui, br/kersupplying /¢ cablc. Ontong 
the 66'V to 132kV voltage range as 33kV cables are cable no• in- routes or where there.:·culd be large /6 pressure differ. 
cluded in both SABS 97 and SABS 1339 and no cables above cnces becausc of the rom profi/. stop join„ are provided / 
132k V have ye, been,n *alled in South Afrka. divid¢ the route up into a number of dis•rete hydrautic ge/k/5, 

each section being provided wi,h ils own pressure tanks. When A this voltage range *·e have nearl> [200 circuit Ifilometret of Ihe cable heats up either d# to in¢rease / ambiem empera. 
cable installed. of which 70»km / of /4 low pressureoil filled ture or€!mrical load, the Impregnating /expands and „ forced 
type and lookm lS gas pressure cable (1)(21 into the pr¢5;ure iank. On cooling, the oil returns to (he,able. 

11 
THE GAS PRESSURE CABLE 
1, th¢ gas cable there 2 no ne¢d fort his [/ o way flow of oil, 
Ihe •.holc cable beling imprignaLcd with a high visces,ly com· 
pound and mainiained al a high gas pressure 

The coneol panel for a typical gas cable install„ion is shown 

a 
in Figure 2. The elimination of slop joint . Dirlicularly on ii· 
stalli ions involving 1/gcchangesinrouic profile, was the main 
reason for ihe early popularlty or the design. 

PROBLEMS WITH GAS PRESSLRE CABLE 
Unfortuniely the high gas presbure required - aboui 14 bar 
-led ie numerousleaks aijoinl and termination plumbs and 
ihi oc¢monal explosion. and this ted to the evenwal decline. 
in ' popularily. 
The W T Glover hory in Manchester was cbsed in 1970, 
b/ it b /21] possible,0 oblain cable and acc¢g ories for route 
dhersion work when Ihis isa mere economi¢/ aliernative in 

replacing the whole ¢•rcuit. 

GROWTH IN SUPERTENSION CABLE ]NSTALLATIONS 
T he growth in T he ins,a ll at ion ofeablevs in the 66kV 10 132kV 
range in South Africa & shown in Figuri 3. 

There have been no furlhcr ins/lations of gas cable since 1964 
and very lile oil filled cable has been installed since 198]. 08 

filted cable install//0,16 are now limited toextension and div/r 
sion workgon exis[ingsyst/ms. Whi we Heher, in Souch Afri 

Mr ./11 1.-1 ca / a reflection of a Irend worldwide. 
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FIG. 2: Control pane• for • ,-Uil,•Mi' •,4!luie •32. 

Flo 4· XLPE C.bie T,·•.ina¢ion, 
XLPE hasalmos,comple,elysupercedcdoil filledar 132kV and 
is rapidly being accepted ar higher vo Ilages 
The totallengths in circuit kilometres of oil filled. gas pressure 
and XLPE cable in Ihc 661 V to 132kv voltage ran#e in•lulled 
in Sou# Africa arc shown in Fiure 4 andis the ma:n reason for che move away from pressure ass„¢ 

ed cables 10 XLFE. 

MOVE TOWARDS U. PE 
Time wild wh€iher XLPE cables haicthe lons lerm proven 

Th• main rea,on for XLPE cable huving Nuperceded the trad l. 
reliabilii> of the oil filled cable - Pirclli ]0§[all©dille first 132kV 

Ional oald and gas pre.w,e cabla g therelativesimplic„y oil filled cables in Chieagoand Nc/ Yorkin 1927,overgixty of ihe $>swm. By usmg a solid dieleclnc the need for a means 
yean ago, and [o my knowled@, ihey ar¢ sill] going slrong of retaining the cable underoil or ga pressure now falls away, Sumitom© Electric ins[alled The first 132kV XLPE ¢able& in 

The / an] gas cablepressurecon,ro] systemssho#o in Figuri 1967. imle morclhan 20 years aso To be l-air, morer/entont 
1 and 2 are nor needed on any of the XLPE Inialla[ions shown filled cables arc operating I much hi@her messcs [han those 

in Figures 3,6 and 7. The eliminalion of pressure tanks, pip first Pirelli cables 

4. presme gauges with alarm and trip contacts and the as- The higherdesign scresscs used codav were first adoried in IMO 

sociated alarm and trip circuitry „ charly a major /cp forward legs than 30 yeark ago 
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ACCESSOR' 01L FILLED •AS PRESSURE *LPE 

01 TDO.'ERMIN,N-' 

OIL JHM£•SE© tEAM-N•Tl. "»28*. r= *» 
6 4- 'AT[ 

5 TU]nlIT TWROUQH J•INT 
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L• •]L 04'2*b# FIURATION : if) 13* •F]CATION EquIPMEHT 

ih 

ACCESSORIES 

]flenow lookat Table 1 andconsidertherangeotaccess. 4- 
ries required in 'upertenslon cable =.*neaccess' f 
ries will herequired onany 6,6/ / be itoil, ga•or X.P. There 
will be detail differen,es in joints and termination, for exam 
plc, but ear.ing link boxes and similar hardware will . the 

P•. 5- i31RVOt,2d©or Terminmions same. 

You •ill note that in .uth Africa we ha•e no gag cable al 
- 88k V or 132kl bui quite a considerable route length of oil 
filled cable al .11 11/.]tal». 

132kV X]PE ]N SOUTH AFRICA 
The first 1 32k V X[.PE Lables m South Afriea were made by 
SUrnito,•in Fiectric a,•d •••stalle(1 1•1 Boksburg in ]975/76 /1/2 
African Cables started manufacture locallv of 1 12kV •1 PF, 
the firit inital•ation bel rig In me Durban area la date in South 
Africa wehavernanufactured and Initalled over 86 circuit kito. 
melies of 132kV. 

Until tile be.•ning of i. year however, aU acces•oneE lor these 
cables came from overseas, 

LOCAL MANUMOURE 
It waK the hugh ¢04 iii Rand terms of these acces,ories and ille 
firs, suggeslions of unclions that ted the company to consider 
]OCal In.ulufaclure ind in June !987, Just two yeari ag'. 2 
Manufuctunng Licen, Agrerment was enlered Inia w,m a lead- 
ing lapanese manufalurer. 

Inreturn fo, a substancial licence fee and a reyally payment 
m / locally produced aceessories. the compan, received 
de,ailed deggn• of all accessorie:, from 33kV to ]32kV and 
perhaps more importan i fullde cails of rhe Japanese epox> re- 
In ¢a'Ing and libe, mou'll Operalions. 

NEWL' COMM!3551(»•ED PLANT 
General views of the recer,[ly con]nils-'ed epoxy resm d 
]]lg .12mt and rubbermoulding press areshown t•low In F]gure• 
S and g Metallic In!.ens and base flanges which are ust wilh 
the epoxy ho,J,ings are given a s,ir face ··ke>" iii :he liquid hon F#G. 6: I31k V SF6 Prn,il,•(im,5 
Ing]1iachinnhown in Flure 10 Atypicalcumpunent, the,tre,5 
relief eageimed m i heepoxy housmg for [he au/nor termina 
1]on.,s sho*n in F•ure 11 thecasing tank whihcontaing[he pre-hea[ed cas[ing mould. 
RE,IN Thc resin is poured into ihe mould € AriNG under high vacuum. OPERATION 

All trace, of air ale removed from the resm/filler system in a The vacuum •s broken with dry nilrogen gas and the mker re- 
•anium clegllbifier/mixer. After addition of the hardcner and mo•ed for cleaning. Wi/ /he iop flange replaced ihe casting 
a further short digass,fication the unit LS mounted In tor of tank 15 [hen prisgurised / 14 bar fo, ih¢ first siage cure. The 
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(Figure [5) and gas pre•recable ormoulded from semicon. 
ducting and insulating rubber / rhe case of the XLPE cable 

(Igure 16), for¢i the zeroperecnI quipotcnrial into asmooth 
curv¢ and limits the r adial and m' compong of the clectri· 
r11 fieid lo , a lues •hich can be gafely w,[hs(ood by che insula- 
M. The general principle Ls shoM in Iheelectrical field plot 
for an xI pl cable termination in Flgure 17. The ¢quiroten. 
tlal lines were generated by computer in a programm¢ developed 

The programme takes Into account the cylinarical symmetry of 
the acceisor) and makes allowance for the differ¢nt material 
per mittiv. les 

RUBBER STRESS (JONES 
A ¢ross section of one of the moulded rubber stres' c.lie' is 

shownin Figure 18. Thestress con are mouldedbe,wcenthe 
piaten' o f ./ 100/ press sho.· o In Figure 9 111 a two stage I ng. 

fer moutding prwebs. 

A particular design fcawe of [he Japanese accessories now 
MAtured kcally, is the compression of Ihis Mress cone into 
a taper in the epoxy housing by a spring loaded compression 
rlne, 

./I'll This anal compr-ion en,ures a ./rad al cum pre%§ lon o f 

the *re• cone on to the outer surface of,he XLPE insulation 
which elim,0/15 partia! discharges „ up k Mle working ./.: Secro•,hiow" moll.. mbbe, sfress coll 
voltage. 
Before despatch. caeh s,reg ione is electri,ally iesied with irs 

ass•-ted e/*xy housing m ensure thatitis free Of defects. 

LINK BOXES 

El.Il.. Earthing link boxi atenow also made locally. but the SVL's 
or 6heath voltage Hmitersarestill imponed. Thete¢hnique Of 
crosshanding or single point bonding lo suppress sheath cir· 
culating currents was fully de=ibed ina recent paper at TECII- 
NOCTRAT 89 (33. A I /kal link box is shown in Figure 19. 

r INDEPENDENT OF [MPORTS 

We are now vcry close to 'ins fully Independent of impor" 
for both supencnsion ¢able and accessorie, up to 132 kV. 

[f for any reagon. accessories for oil filled or gas pressure ca 
bles w¢/ to b© unobtainable. we areconfident thal [hes€ too 
could now be made locaUy 

Al.owled/ment' 
The auihor wishes to express h s sill¢¢/ i hank, (o all (ho•e ai 

African Cables who have helped in ihe priparation of thi& paper, 
10 Eskom and [he AMEU member' who have provided cleta,15 

FiG 'll,FLE i•k M•x from thcircabl records and to ihe City Electrical EngineeG 
Cape Town for pholographs and sUdes of oil filled and ga pres- 
sure cablins'altalions, 

castingand mould are [hen removed from [he casting tank and 
iransferred [o an oven where e second *e cure tal/ place REFERENCES 
at almosph¢rk pressure The resin casting is ihen demoulded 1. CJ Bearerand 1 E L lavcy The Hugh.Pressure Gas F/ed 
and plwd ir a second oven wheTe it is cooled slowly to room Cabl Journal I E.E. 1944, Volt. Part 11 No 19. 
temperature 2 EPG Thormon and DHBooth. /he Diln id lifor- 
Afterfinalmachining,heepo•>·resiohousi/iscomplete The mance of the Gas Filled Cable S-mei Froceedinss. • E.11 

1959. Vol 106. Par A No 27. manufacluring process is illus,rated in Figures 12- 14. 
3 F L U Daniel The Inst/lion er Exira High Fologe Ca 

OTHER COMPON'ENTS We. Technostrat 89. 

Porcelaing for [he outdoor termination, are made by Cullinan 
Electrical Pow/ain a[ ih¢ir Olifani,fantein plann near Preto- 
ria. 00]er cail and machined components arc made by fiums MR It A 1.ElGH: in le Vaa] JOI[ANIESBURG Trlangle and on the Reef. The metal,pui, con,po I would hke to commend Mr Lang for h,6 initianve in choos· 
nints, particularly the copper join, cans are all made locally. ing his partiolar subject maiter and in hg method of 11> /2 end of the presen year w¢ hope to be able Ie have achieved a 

tation which has 93 per=m ]De' comen! f©J thi Complete given a clear I.?1?ge 'f "Cry:012"6 understanding of de,elopments 
in The the local manufaclure of [1[V :able accessorien remainin8 3 percent iompnk, the surge dweTte• u•ed as 

iheath volta# linhers and a few F/ity electrical tapes Considering ihe reliability exhibited by X1.rE cables over the 

pan decade or so „ 18 very un],kity thatihe powers sier oper 
STRF» RE.LdEF ators will mourn the passing of ga; and oil filled cables. 

Al] joints and *minations forcables L/ /he superten•ionange The 88 kV oil filled emp!03 basically first cable, werelaid in Ihe lohanne,burgin 32 means of 5[re55 relief. 
1954 (lead sheaihedJ and the las, ill 197N This period •aw oil 

A stre, cone. bulh up from layers of paper in tile oil '[fed [cak detector 'an' complete with freezing cquipment, in 'ir 
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tially ¢oitant operanon on The /1 cabl routes. The 1954 ca- 
blchadroberelaidducco poorperformanccof Thel¢adshearh. 
By far /¢ worst experien¢¢s relateto a pair of / filled /unnini· 
um shcath cables installed in ohe busy Empire Road in Johan- 
nesburg. h •lias fortina,e they were laid in very wid¢ pavementi 
which slowly became Murated in thousands of hires & oil. In 

1 

unecase/hecabledrainedsovcry rapidlythattherrang former 111 end box faild. These¢xpcnences have caugcd us to be very wary 
E the use of aluminium sheath. One or the reason; suspccicd 1, E• r 

their failure is W proximity lo busy traffic u'l cons¢quen• 
·e. :brE,t ion leading To crystalisation and sheath failure. When it 
• 

as decided to abandon,hese cables [heir XLPE replacemenls 
• ere 

5 pecificd with substanial PVC sheathing over Ic corru· 
°° ated 

aluminium sheath and c cables have beco r¢·rouled 
E eng 

back strects. 

Sorne 5{1 circu..umetr. of 88 k V cub Je 1 are presently •n use ill 
and another 20 km are now being installed. Repairs are not due 

tribuid [0 our problems, with the in/vitable two mints, 
XLPE. times • The keeping / •tocks / spare jointsand Mal,ng ends for 

always been a headache and th¢ lead 
on oiersm components sorne'imes have /used crisis 0,•lyto•lleaka-tr2£Lor•h•vecoli 

even 

in 

van- 

dalism and failure has 
s,tualions. 

(Stock of make ••A" while requ/Ing make '+B'·). & 

African Cables, decision to mnufacilu·e accessories locally #·I M, HI Wh'.d, Durhun 

hopefully provide ihorter lead times ond, availabilily in cas. 

/ emergency ex siock, 
mlatively new Ln%ulation medium. a is yer> fortunate that /Ital 

What Godsend it would be if local equipment had been avaita co-operation und contacr is encouraged be,ween Ihe 5uppliers ble in those had aid days and the users in this coun, ry and hence problems are 'ack led 
It Ls accepted thal me present designs being manufactured and soled withour delay. 
or],inle overseas and are designed to bc installed by highly The exclugion ofmoisture from exIernal termlilations I, a w La[ 
skilled jointert of whigh. un fortunately,the country is lacking requaile in Durban's environmen, and detail• of the scaling 
in numhers Any design developine,U which can be inrroduced methods used would be interinng, 
to extend p¢tmissibletoleran«5 needed m m and to accom- 
modate inevitable hurnan error witt be welcomed. 1 realise this There are : hrce furth¢r iSSU• 1 would like to Iaise on t he z ubJee, 
iseasier said than d•ne bu• Joinling staff employed hy .unici Firstly. wha, order ohavings can be expected from local manu 
palities cannot keep their Ekil! con'inuousfy honed up and any facIure 
ass]SIance manuf•turerE can gl•e bycomponent de•n to,r- 
mi,lesser skills will be welcomed. The second relaics to ihe tes, /ocedures to vhich the acce,50 

ries arc,ubmeted. W¢ electrical engineers arc cautiousanimals 
While generally hallsfied wilh current x 1 .PR cable and aeces and like to be assu/d that N acces/ries we mild be put· 
50nes the systern still has to pro•elnelf in resistmg water in- chasingcan withs,and [he rigours of the long lifuspan required 
greg through sheath faulls ar,kterioration of end [erminations. of'h¢equipment. I would be pleased if you Muid expand on 
No detail is glven in respect of the developmen, of locally made tful! aspect. Mr Lang. 
joi./ and any furlher information will be inter.ling In Inall Thirdly, 8 lechnotogy / advan,in@ rapidly in this field would 
puys locally available joints may be more necessao ihan seal- you like,0 commen, on the use of moulded or pre-formed type ingends, parttcularly fur jointingoltto XIPE. of joinn and whelher a locally produced convendonal joint is 
Afficm Cahles mus, 110*eveT 

5 
beconsratulated 

costly on the. inma- likely ro be leRs 

c in introducine local manufacture and developmint which 
0•2 

st be haUcd as of major aisistance to operaton of EH V cable MR MAI LANG: AFFILIATE t¢m' 
Thank you Ronald and Howard for your contribu[ion. Both 

m again Mr Lang, congratulations I you and your Com- or you mmioned, al leas• Ronald mennoned the problem of 
pany in your effort to suppor( your industry from wi,hin the waier in joint, and termiations. When XLPE cables wer< fint 
RSA. imroduced. 11 wi [hought [hal [he waer would noi be a 

problem anymore, iha[ you could lea'e cables in water with 
just a PVC shearh. Thai has not been proved to be the case 

Up 10 33 KV. in the s/ri or sub 39-Iype design, 'c stresses are . MR H R WHITEHEAD: DURBAN relatively low and we don believe the water tre¢ing, whi:h 18 
*Pres,dent, firstly]•00]dikerothatik M'Lang foranin- really . problem we are dealing •ith, is a seriou, problem, 
format•e ...r and I the umer,inecon@ratulate African Ca- Bu[ above 33 KV, or certainly 66 K V M 112 KV,hal 1 •, as ial 
bles onibeirventure in 10#al munufucture Of accew.rie, in this ing aboul. H is now generally recognised thal •aine form of lin 
9}ceiallsed riek!. The proi " obvioug & sophisticatcd one permeabk water barrier. in tb¢ form of a metal[/ sheath ideal 
requlrings,rinient controls m mee[ el,acurgtokrances. Th,ir 4.15 .bential. 
02[ribuilon to the reduction orourcos,5. part/Warty i a r¢§/1 
o f Ih¢ poor per formance of the Rand, is much appreciawd and Long Irm voltage-twic io breakdown iesis carried out by the 
hopefuuy some apon activity •111 help us funhei. Tlley already Japanee have 5hnwn [lial ihe electricai si•ength u f XLPE ca- 
hneapro•cniack record onihemanufucture of super[en- ble,wilhnometallicbarricrandinawitinviromeng fallsdra. 
3,00 XLPE ™ble andit wayn•t unlil reading Mike'i paper did malically N]thin time. In ten yeurb the electrical strength of 
'rea]Meth/[Durban wasihefirsiuserof locally man/factured XLPEIable inaut'"nisredu<:ed b' a factor 014. 
132 kl XLPE cable In fae[ Durban is rair[> repre,entative of 
the We recently carried oui a de,ailed examinail of samples of statistic:, •ho,i.. regardiny the vanous types n f cable in use. borne JaparieGe 132kV cable Ii/led m this country about 10 

Despite ii obvious advantages of XLPE my Department has >ears ago. The "ble ha<1 lin al,]minillm Mheuth 1411 -11(er had 
nuI been without L¢Mharc ofteetfunglroublesin the use of this entered the cable after a flash flood during thepinting opera 
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tien. Dry Ili,TOgen had been blown Wrough [hc cable in an at- Howard you asked about test procedures for ace¢ssorics. Ias- 

tempt I dry it ou• bu[ 11 was clearly unsuccessful as a break- sure you mean the iesung or the indlidual joini and lermi- 
down occurf¢d after the cable had been energised for 8 >m nalions before despa[¢h and nok [he Iype teS,ing th & is carried 
A se•ond breakdown occu•red almost cxa¢tly a year laIer and out on the comple[e sysicm of cable and accessories. 
a third after a funher 6 mon Ihs. A was after the fourth break- 

The majorit>of the component parts whia are made outside downin AprilthUycarthaIwewereaskedtoinvestigue Know 
are ¢as, and machined or are me[al spinnings, These anchecked ing ihe history of [he cable, we looked for warcr trees. I don'r 
vloally Tor deects and ihe dimensions. ihreads, surface fin- kno• how many of you have seen these things but ] have a few 
ishes ¢tc. checked by our QA departmen, as Ir any ,},cr 

dide& to zive you some idea of whaI [hey are like. 
bough in material 

You need a microscope and lols of patience Thc porcelains arc reccu fully tesied from Cullinan. The 
There are lead foil/PVC lamina/1 on ihe market which the moulded rubbers//ss concand ¢poxy housingare tested asa 
[apanese have been using with success bun we mus, remember unit in our high vohage lab and have to pass a high voltage 
thal lhey do noilay their ¢ables dire/ in mc ground as,·c do w•hstand and parnal dischaige in. The epoxy housing for the 
in SoL]th Africa. They install theirs / pipes or du¢ts m the road SF6 tcrminatIonE has to pass a hehum leak test in addition. 

e be romake provision In ourcables for earth faul' cur- Howacd. you asked about a moulded or prc-formed 1/ of 
rents generally of 25kA for I s«ond and 1hesimples,solurion Joinn and whc[her a locallyproduced ¢oventional /int„ likely 
isto useacorrugaled aluminium sheath whidh doo both Job. to be less costly. The con€nional joint is a *aped design using 
Ronnie, your iommen abou[ leaks with that aluminium a spe¢iality E/ rubber. coated *I siticonc oil. Our original 

intention *as to produce Ihes¢ tape,locally but when K gent sheathed oil fillcl cabl¢ in Empire Road I guess the cable was 

ma Je w .h a Ingitudinally wide' sheath before the advent of a team oul 10 Japan wc found [hal N Apes were made byone 
the continuous extrusion presse&, This iS OUT 2000 8 Schloc. company for all of the Japanese cable manufacturers. Local 

manufacture *as nor feasible and we would have do 
man pre„ which produces [he oversh * which [o, as we is chen cor. 

now. import Ihc [apes Wcdiscussed this wiih the Japs and Ihcir ated to give us [he 'SA or corrueated seamless aluminium 
recomrnencialion was lhal wc produ¢e locall> the factory cal 
manufilituIed joint which is in effect No term,nations back 

wald, you commenned on the needto keepmoisture out of to back in an cpol housing, 
t,loor terminalions. I said some nasty things in my paper 

aboui failures or gas cable joints and / filled cable Kermina We have ver) hele aperience with [hi rubber pre.moulded 
tions so uppose I had betier come clean abow The 1 328 joint. The one 1 think you arc rer¢rrig (ois made by an Ameri. 
XLPE feeder [o Toy/a There •a, a hell of an uplosion on can company. Weactually did th¢ tes[ing for them of the insu. 
a 1321;V outdoor terminalion in the Durban area which wab lated lype joinI for usc on a cross bonded systcm and blew up 
caused by mmire ingress A simple'0' ring seal al (he lop a couple in our H V Lab. Wc feel that much more testing under 
of ihe termination hal w been sealed properly dunng instal- field conlilions, rather than tabormy conditions ]:necessary 
laion wirh the result that atmospheric moisrure hadenrered Ihe before woould consider it for uscin South Africaas an aller· 
termination during the breaihing ihai ©ccurred during normal native tothe Japalle§etaped joint or factorymanufactured joint. 
lead cycling. Even with the '0' ringincorrectly seated 1 hcre.:·as 

As for cos", you realb musn't compare [h€ cosl of a few rub. no possibility efrain waler ingre,2, The cenire phase percclain 
ber 

explode,1, severely damapng in turn de outer phi'. porcel.in' compolcnis lith that of a complete join[. 
and[hc lightningarrester• Finally, a general word about lhe cost of the locally manufuc· 

tured accessories. There is nodoubt that 
On stripping [he oum phase torminalions wc found lat the considerable savings 

can be Inadeon 
same error had been made wilh (he ·0' ring. somecomponent and in pans - Ihe importedmo/ded none of 

rubber stress con¢ for example ha a delivered cost of alm# them over / *res of wa[er came out. Thil '0' ring which prob- RI 000.0[her cast and machined ably cos, 3 er 4 rand, cokt the •ornpany al,noBI a quarter of components are in fae[ not 

=h Uaper because / the cconommes / scal. The a mill,011 rand. sanng•, 
which we expect m be of the order 8 0% overall. aill be on 

We have made proposal [o the Japanese abou[ a modifica[ion shipping, import laim, and on dalible h,indling charges to gel 
to the top cas[ing which will felain [he '0' ring and preven, around sanctions. 
a recurrence of [h¢ problem. 

Whal we hav¢ al the€nd of the day H locally manufactured 
in the light of [his wc are a hile wary of simplifying (he de producl every bit as good as the imported article, employmer,1 
s: ns or joints and term:.lions to allow a bit of give and (ake for our own people. no Imar foreign exchange and no need 
on the pari & ihi join,cr A join,crs job is to carry out the to take out forward co·,er [o make provi„on for an ever weaken- 
joinhng instruclion i© the leuer and this usual[> mcans keep- Inli rand 
ing (o dimensions wi[h a loleran¢¢ no more than 1 millimelri. 
Before fitting the nree colle, /1 XLPE must be polished and 
circular within 0,3mm. 

THE ROLE OF THE ASSOCIATED SCIENTIFIC AND TECHNICAL 
SOCIETIES OF SOUTH AFRICA IN TODAY'S WORLD 

By 
L H James, President of AS and TS 

D# „diedocl o m in hierdic toe,praak die F kieden i van OW •ocietici WI,halotalmemberi.hipof appron,nalely 2 ®Omem 
& TV, sysame•ellingen sy doe']wiue bale ker,liks te &ke(zen ben. 1[§ fir' action was ta acq•:Ii e b' wely of first and second 
om her.Diderhede vall die huidige en zoe]01,15']ge al,t/le,te morqhlee bonds a sul•able building in Fox Street whlchi[ nanled vood Voorek "dorn. wilek egrernerm•dankaandic .In House+ 
organi•¢rde• van hierdle konvensie betung vir die /leenthcid In 1924 wai hulle in dic bale be the ASA TS / program geskep he[ formed om die lewe aseparate company known a• [lie 
rlng •an did Locspraak moontlik AS & TS 

le maak. Broad¢asting Compa. d b... the first publicdail> 
broadcasting %ervice in South Africa on [s[ Ilily of illat yeal 

AS & TS 4/ formed in 192 1 by l l scientific ancl tech nological The operaling co£s were r=uped by way o f cul,[r.lcin. licence 
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To full I rhis mission. five kl objectives were identified. Thcze 
are 

1. Topromolcco-operation. communicalion.con[a¢' andun· 
dertanding be,ween al[ branches of science and wchnology. 

2. To strive for improved scient// and /chnological educ/- 
tion and io promote eareers in science and technology for 
all secions of the community. 

3. To provide cost effective, efficient se„etarial services to 
member soc]/ics ar a centre where members can meet on 

both a professional and sceiallevil. 
4. To promcie ihe ima#cof, and enhance rcs/et for science 

and /chnology and to slimulate i/crnationa! coniac•. 
i To provide advice and assmance ro authorities responsible 

for scince and technology plaining. the allocation of 

resourecs for research and d:velopment and [he proteccion 
of le enwronmen[ 

In order to progress with [his sirategic plan. AS & TS m ai 
pre..1 strivinglo achic..greater unit) of ovcral! purpose and 
direction amongst socicnes and ro stimulate continued growth 
in membership 10 make Hs vote trut> representative of the 
s/ence and lechnology disciplines. 

As a fir:1 step it is nicessilry to expand facilities co meel the 
Mr L H Jum: physical requireems. Kelvin House in Johannesbul has in- 

adequaw faciliti,§ and /su fficient accommodation for anex- 
panded AS & TS. h is also poor[y located a: far as parking 
facilitio m concerned Facilitics in other major centres such 

fees as Cape Town and Durban arc also [imied and in need of de. and bloadeast *er,isements Allhough initially techni ve/pmellt· A (rus[ fund was formed borne years /0 in antici- cally and finan¢ially successful. financial problems soon arose pation of thesc needs and Ls due / to lhe ron payment of licence fees and by January presen[ providing h bridging :927 
financ¢ for developmen, in Johannesburg. the Com/any had to cease operations, n everlheless his bnef 

episode lasting 2/ years is of historic intere" and I indical"c These de.•clopments include [he purchase of a dte in Johan- 
of the Inoneenng 'p'Tit that pre,/'ed m tho= early days. nesburg un which rhe AS & TS headquarters will be developed 
13> and a the year 1930 it wai: found that the premiscE in Fox Street scienccand [echcology ¢ampU8 esiablished. The site was 

the Repubtic Obscrva[ory an dbas•h istoryda/dback to 1904 . 
3Na·• inadequaie [0 provide the services required as the lotal It wit] be necessary lo construer addi,ional ernie space as well dividu al membership of so//ks had increased by some 50 as the required mceling and 9/ facititici whi¢h / this reen slage 1 to 3 300 The present Kelvin House in Hullard S,reet are e/imated to cost /Om. Thl 19 s thereforea bulk in 1931 [ocnable alt enit// societic& ta be housed major develop. 

mint which is an essemial pari / the strategic plan and is a under a single roof. 
project thal is occupying much or the attention of Ihe office 

Today,here are 18 foundation and admitied,nole'les with in bearers und senior §[aff of AS & TS. 
indi'idual memberihip of 19 000 and 45 amiale, affimate and A major fund ralsinge ffort is aI present underway and student societies atchou@h with a membership o f 49 ODD. The total rum- thlim not requir€ a financiatiommitment from member &0- bership therefore comprines 63 socialies will, 78 000 inemberi. 
It ckIics, should )t is le propos¢d w raise subskan[,al funds from members I plained that foundation and admitted incie fies of member societies way of 
Pay fues donations and a debenture is· 10 AS & TS on a per capia basis. while mocia,e, by af- 
fltialeand sue. / addition commerce and indum mi be approaehed §tudeni societies pay on, a pu mi, baus rhecon- 

for their suppor, for bd the capiial developm¢n[ and the run. trul of ASI T' ..ted inthe foundation andadmitied 5oc/- 
ning ¢0 t of a more active ASI TS Needless [0 say there r ust tles. The AM EU is an associate lociet> member 
bc benefits and advantages to ind/idual. and com/nics that 

From the mfunnarion 1 ha•e given you on the membership it Ii,c AS & TS Uns support. 
8 clear that As & TS isa uilique large umbrella organisation 

AS & TS is also making il determined effor[ w Which make gorn¢ im- has the pote,inal [/ rel'resent sel// and technology in 
fields in Ihe education field. Although progress is of common and national expecwd 10 interest where the pact 

joint kews 
be slow / 

o 18 ne// /> to make con/nuousefforts 10 f societies wd[ have improve a lueater Lrpact than ihose Of individual teaching •andards in science and mathernalics at school level societk'. and 0 6/vie teaching methods to meer zoday's needs. 
Since its inception In i921, AS & 16 hils concentrated much To drap attenwon to // need, to be done in of the education its effurts in 'To,diog mee,ing facilizies, office accommo. 
dation field one should be aware o f the present situation Accon d,l and secretaria] services for member somties. Its i.ark 
in to Governments,aIistics, 155 (XX) Black pulls the wrotethemaile W ofpromoling /knce and technologi has.in gener- ulaIion examinaLion in 1988, 0/hes. al. only 19 #gai•d mal e been 1Lmited to a biennial conference 0,1 a subject of na- ulation excmptiorl standard and of the62 only R{!0 had 
%.al impolance, and a small number of annual event' such mathernalics and scien¢c as subjects. These subject• aree•en as belog involed in the National Youth Science 01,/ad. Ne tiaf for a candide I take tional I' up a scientificor Awards lor Technological .Al'le'ement' Mineeri,]graurse 

$ a Techn kon or University. For eveTy [ 001·) Black pup,]s ihal 
[n 1977 AS & 1/ drew up a /16]on "e'lient and prepared flarts:hnol in grade ], only oile will matriculate wilh maihentat. 
a strategic plan designed to lead it into the 2!st century Thb ics and science asasubjeci. 
was i impar, ann deve!/pmen, and n signalled a change in /Tec Thcs, figures demonsuale in a nutshell the enarlm non ou, edlica in whia its efforts would in future be diated 

rional 1/k facing the country and the need for urgent and tn 
The mu.sion stateincni reads "10 serve as a fatal point for noval/¢ steps / sole the problem in ille lortest possible (ime. 
5cience and.chnology,n South Afl' topromoteco-operabon I ]§ che considered opinion of many leading induslrialist. :hat 
among Ihe entire scientific and en:ineering community 50 that no maller how successfully we solve the polilical proh]/mi fae 
6[:lencc and technok,/ can be adunced for the ben// / ati 114 us, we shall nti have st//9 or an impro·,cmfnt or en· 
the peoples or 'he country, and 10 serve the irtercm of mern- hancement of living :randards in ds ®untr> unless we suc 
ber• and member soc./5 / AS & TS cessfully tackle the skil[¢d man.power problem / ihe same lime. 
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Dr Du Plessh mentioned this same though[ in his kinote ad- of i[s programme AS & TS is arranging an educational con· 
dress to Ihis Conven,ion yesterday gress & 1990. Allmember socieriesarcio beask€dromakecon- 

tribl][ions to the tha, [he views of socielies can bc 
The As & TS h.ve set up three working groups to dcal co/gress s© wi' 

co.ordinated into plan o f anion ne¢/sary to meet /he skilled the following aspe{.11 manpower problem facin@ the country. 
1 laree. guidawle Mos[African iountrics face a Weak fuvure because of their in. 

Scie'ice ad lechnolo'y does no[ enjoy 'h¢ image required ability :o develop iheir own skilled manpower requirements and 
m entice a wflie/l> large proporion of school leavers to usc and mainlain appropriate lechno[OBY· AS & TS is seeking ielecr a career in & fi€Id. [2 1 ne¢essary zodevise ways and way„n which thls need coul bot bc met by Ic expon / Soul 
.ans of informin, all young p¢opic in [he process of mak. Afrkan 1/hnology A commitice has been formed to develop ing adecision on whi,h career lo follow, about theexciting technological Unks wtholher African stales. Thcs, links coul and rewarding prospe¢/ of careers based on science and take the form of atiending conferences and the delivering / ....... 

appropriate technology papers as happened in July (hi!1 year 
It is proposed to establish a carc¢i guidance ¢entre at the whcl n was arranged for / South African :Ciends,s to a,tend 
Ohervalory site. Such acentr• will be manned by full-time a Conferen« in Malawias part / the AS & A Afrite¢h project. 
expenencd uaff and I .Ul be possibk to move Ic e. tre 
to other areas for specific occasions Thik , an important Members of the S A Ing[irution of civil engineers have for severat 
developmenx. years been exporiing technolo,y to neighbouring grate' via the 

2 Theapplicationofmodern teaching,/chnologlesand com. ex'frica.prolficaprogramme Dicus'ionsarcutpresentwe' 

puter aided instrucion spring io mind and these are at advanced for the Afritcch ande' Africa·pro Africa programmes 
present being evaluated. nlese in,lude *sta/e learning tech- to be combined. 

niques and mobile cia//om facilkics. 
3. The apphrailon technotlleat car¢c, development CONCLUSION 

programmes. It will be appreciated from whai has been said that AS & TS 
has an ambilious pr•,gramme'otake h towards the 2 [ 'em u. 

These progranimesaredesigned tons/st pup* fromdisad· 7 /nd / look& / allits cons/uent member socaics (m their 
•antagedco'"118 " receiveexposureto pra¢[kal sci¢nci continued support.In order to co-ordinate (11¢ lotal effor, H and technology and to prornoie ih¢ir awareness ancl interes' is /car // in fun/€ therc must be closer working linkh be- in t/hnological careers. Prolecis an examplcof his work. tween AS & TS and // member& and every efforl wl be made 

There is much to bedone in ihis fiekl of ed/a[ion and as pari [o estabtish and maintain rho,e links. 

C[GRE - INTERNATIONAL CONFERENCE ON LARGE HIGH 
VOLTAGE ELECTRIC SYSTEMS 

By 
J W Gosling 

Chairman: South African National Committee of Cigre 

1. BACKGROUND ally been perfited *11/ experience Co·operanng bo/Les en 
The •nierna•ionaI Conference on Large Hlgh VoltaBe Eectric sure Icchnical iontinuity from one me/ing to the next thu 
Sy/en„ (Clere) g a permancm non.profil making and non· all-ngth¢ organisationto play a far more s•gnificant rale,han 
Maver,linen:a] I ternatkmat organisation with M head office Ln that of just a forum for dis•ussion 
Puris 

2.I Blenni# Sjons 15 aim M ihe developmen[ of [echnical knowledge and inter. 
Conferences known as "sesslons" are held on even numbered charge of in formacion bergen all countries on the generation years in Paris and unsmission & high velia# electric energy 
Cive's field of activity is divided ima specialised discussion Cigre has approxim/ely 3 80() members from 70 c.uncricE. 
group menings lo allow the presemalion of different yi¢ws in Membe/hip,overs,hewhok cle¢,rical,pcclrum: research in- delail, The definition of each of these groups can change ove• s[•tutes. •ndu&,•9 and supply ...s. the years lo keep pacewithrechnical progressand tolacklen¢w 

Experts and scienesls all over the world feellhal paricipmion areas of conicern for enzincers. 
in [he work of Cigre is of ihi high¢§1 inlerm. This gives rhem The number of papers to be prese/ed to Ehe mwons i, dwided an opportun•, to compare view, r¢gularly with those of col· on filds of work. aninternarional basi. and Micity Ii/i,ed , o iha[ each leagues involved in similar paper 

undergm avery IighT selec[ion process to guaraniee a Iligh t<h· 
The usual length of time which elaps; between (he emergence nical slandard 
of a new 'echnique and hs general applkation h thus consider. AlthouNh Soulh A fri¢a has no paper allocalion, five o filie nine ably reduced,hanks m ihe fai interehanse / information con. papers submitted for the 1990 Scs,10/ have bcon acepted, c¢rning Ihe fin[ Irials Developing countries can mon of the 
{ime save on experimmaiion and thi devote /oporionally The pa/is a.e sen, oui in advance / 211 Tegiwed del//cs 
less engineering time lo perfecting these techniques since ihe; to give,hem (imeto read them and prepare theircontributions, 
m benefit from [he conclusions of technically more advanced At the §¢ssiong. ihe papers are ne/her presented „rhally nor 
counlries discussed individually. Before every Aession a "special repart. 

er" reuds all papers releva,H toone//ussion group Th,y arc 
2. RUNNING OF THE ORGANISATION arranged accordin@ to the subje¢ 1, and emphans 16 pla•d on 
Cier¢ is not amearch organis.[10. I ./. In working tolard.' the poinn likely to b¢ con'roversial. Thi' meth / finplie' thal 
hz aims. the organisation holds /guls, meetils, publishatea- /0 the t#me available is /voled to d„cuss,ons, avoiding ,/t· 
nical paper, and has a bi-monthly journal. ter 111 Contri bUtions 

Ics mode of operation. which shows some originality, has grad,1- All '14[rical Qnginee" whe,her from manufacturing compa. 
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Di) Individua] members, clecirkal engineen. professors, 
rescarchers. who lakeparlin [he work of Cigrc on a per- 
bonal bash. 

Members meet / a Gencrai Assembly which is held during cawh 
biennial session. 

3.2.(d/num#Coun& 
The Adminis,radve Counit onsists of 3010 40 members The> 
elecithe„ pres,den anda ireasurer.andthey appoinT h¢ mem- 

27 bers of ihi Exe,utive Committee. a body under the aulhority 
orthe Council whose function is theexanlinanon of major & 
sul and formulation of recommendations in view of fuiure Id- 
ministrative Council decisions. The Administrative Council also 
clects Ihe chairman of the Technical Committee, whi•h body 
includes all Srudy Comminee chairmen: a Adminisirauve 
Council appoin,5 two r¢prisen['Tives io this Commitiee 

The Technical Comminee ensures the smooth runnil of Study 
Cori]mittee work and discussion mee,ings a[ Ihc sesson 

The chi rman of the Adminizn[iv¢ Council al50 asarn¢s the 

funcrions & pres ident of Cigre and chairman of the Executive 
Committee. 

Mr ! W ... 
3.3 Secrelar, Gener' 

Everyday tasks arc handled by the Cenia[ Office which is un- 
niesor fromgeneration compani, whether from industr•allsed de. the authorny of a Se/retary/eneral appointed by the Ad- or devetopmg counies, Ind that / these mectings they can mmistrative Counciland whosetasksinclude nsuring]Lalbon, 
compare their experience and soon have reliable opinions on in[©rnally between Study Commitice; and eKiernally with major the suitability and application conditions of new techniques intcrnanonal Organisations working in ad•a•ni,i• fields a f acli 
2.1 Stud> Con,mitlee, 

Study Comminees sme two funalonb. Fir611> they en•urage 3.4 Nalional Comnuttees 
and co.ordinate sludies contributing to technical progre„ in National Commium act as the Central Office their comspondent' own field. Secondly they take pan in the organisation of intheir resp¢clivecountries. These '-ilees play inimpUT- 
the blennial sessions by chnoring the preferemial 5ublect ad tant part aslntermediaricsbetween Iheirmembers andthe Cen- 
appointing the special repon¢r b¢51 qualified 20 handle these tral Office as regards al administranve pred,# c.]le.Ilizg .bjeds. Their aotlon is thus continuous from the •tal o f a ca membership fucs. 5¢kcang and presenting proposals for paper 
ord•nated study / (he stag• of pubUc d„cu„ion al a •ession to the se'lon, forwarding registration, 'irculating informanon when ded elip"as call for .6 Amim concerning 11]. organisalion of Sympow. Moreover in public 

relanons aclivitics Study and thcy are the indispensable link with C Cninomt- areco-ord,nation reflection bodies, igre'r ac 
audiencein therrcspe¢[ive cown[ es as theyalone know about •sibleon[> to asman numberof well·known experts, oneper the local needs and can best iake into [he accounc com/ry. Member arepersonallyappoin[¢dby Cigre national par- govern. 
ticularilics The chairman of the South AMean National Com- ing bod a following a very tight seleclianon the bu¥,5 of profes- mincc is a member of tile Administrat,ve Council. sional .'perience, and taking in,O L•Liounl the need i. mall 

tain a salisfactory balance between the variou, groups of par 4. hclpant, STUDY COMMITTEE Acrnin eecli,requipmentmanufaanren,wilenidesigne, Study Committees have been established I and the following fie[,19 operators, university professors and researchers 
rotating machines, Iransformers, swach/ar. 11¥DC links. In· 

Studyeommilte:membersh,pislil,(ed.24¢oensure'ea- sulatinginateria''cabl•loverheadlines''ubsiationi, inter. 
ficien'yofthedistu,mons Memt,ersare:ippoinred for'years: ence. power 5ystemplanoingand development, power 'y,sttin 
their ler,n of office iI,ay be reliewed for 3 >ear period• Propo- analysis and [¢¢hniques. and pow sysm operation and con· 
sals for renew./howeverareput forwardonan equal footrng trol. 
Wlth new cand# a. 

Generally wl,11111 thelr own field, Study Commillees appoint 5. SOL ]·H AFRICAN PARTICIPATION 
temporary working ./ups to .'su€ in-derth studies orpar- The Soulh A frican Represeniaines on the vanous 5hid> C gill 
ticular (upics and where participalion of a imall number of mittees und Working loups 1% as follows 
specialists „ requ//. The parnicipan„ arc chosen according Admin]:tram¢ Council J to W 11]cir qualifications and Goiling Eskom are appoined by the commit[ec. 

St] 1 Rotai•ng Machines AS Mi[¢heli Eskom 
Stud,Commitieesandworklnggroup&[neetlI]Par].11(,hellme SCE Transformers 
ef thesernon•,Inyeaus•houtsesbions, ineetingsareheldout· SC,1 .i,ching Equipmeni 
6 France on ihe invilation of National Cominittees. On the SCI HVDC Lines 

#latm of chawmcn, Qxendcd meetings referred [o as ··col- SCI 5 1,1511[ating MaIcrials 

loqma" may occasionalf, bc hckl In 1975 merlingsoriwo Study SC21 Hv Inbulated C ables M A I Lang African 
Committees concerned with HVDC' and sys.In planning met (Expern Cables 
]'3 SOL]* Afria Two further Commiltee, invoived in high vol- SCO O,crhead Lines D H {. retchle' Eskom 
tage lines and substations held meeangs here in 1987. SC23 Substations J W Gos. g E.om 

SC33 Overvoll=Mdrn'illation J P Reynders Wits 
3. THE ORGANISATION AND ITS GOVERNING Co«dination 

B<)I)11:• SC34 ProlccLion 
SC35 Communication 31 Men,bership SC36 Interference Clgle AC Brillen Eskom „ an organisalion or in,lividuals and Is of a grletly ape SC37 ]itical Power Sy.m Plano•ng .1 S /15 Eskom na, u„ There are two categories of m,mber,hip: and Dculopmeni 

M Collective members. which maybe admin•sialive bodies. SCI Power System Analy'is M F Haddli,g Fskum 
kientific andtechnicalorganisa[ions. h•her educationor and Techniques ham <E):pert) 
research ins/lutes. and stale or pr/a[¢ compants of an in- SC39 Power Sys'm Operlion riD Con ..m 
dustrial or arnmercial nature. and Con,rol die 

AMEU CONVENTION PROCEEDINGS 1989 135 



Inad/tion to the regular membersparti•,pating in their specif/ 6. BENEFITS 
W> Commince. South Africansareac,ive / Worki*Grou/5 The geographic isolarion of S oul Afri: a does impage certa 
as (0]lows· difficub in galheringinformwion on new rechniques. p 

formancc of equipment and system&. Cigre Is an ked fo 5,2.: ru 
% 14 01 A Tas k Force 23 Vahes ·Where ihie a,peels can be d„cussed Wth special'is,s c nsurin 

for Stalk VAR thal pan mistakes can be avoided through identificadon a 
Compenultors P V Guotien Eskom 

Ihal delays may be minimised. WG22-03 Overhead Lin¢ 
Iniulator' J P Re/ders Wits South African delegal¢$ no longer play a passive role - one 

WG22/ Overhead Line Towers P A Grudko Girder- o f listening They now arc very activ' partkipant: in Cigrc and 
NACO as a r¢sul[ are becoming @uthomative in ¢ertain fields which 

WG22·09 overall Design D 1 1 Crech]¢y Eskom assists vel largely in th¢ rapid. high leve] interchan# of infor 
WG22·12 Eleccrical Behavior of' madon. This can certainly be seen in lightning research and the 

Conductors and ensuing benems have helped considerably in insularion ¢0. 

FL•ting, R Stephen Eskern ordination studies for substa*lons a/d transmisnon lines. 
WG23/3 Mc,alclad G I Ingulated Problem areas such as atirude effc/3 have been broueht [o light 

Sub·Sta,ions R A Hopkins Eskem and it is rcamring to have interested aperi from other coun. 
WG/-04 Design, Conatruction t CS checking [he experim/tal work that has been carried out, 

and MainLenance of In ente,ing a ne- terhnology such as H VIC, South Africa 
Substatio•hs LE Ry'l Eskem 

gained con/derably from Cigre membefship. Dicussion in com. WG23·06 Electrical Symm: and mle¢ wilh manuraclurers and users presem did much 10 „80]ve Equipmenl for Power mulual. technical problem areas. 
StatiOn5 J W Gosling Eskom 

WG23·/ Measur•]g The same Ls true about membership o f the 0Lher Study Com. 
Transformers 'Marialli OEC mittees M¢mbcrshavebeena/ctogain confidenceand this 

WGJ] 01 Lighining W C ·,an deT isimportan[ *h/rens 1/hniques andinnovations have tobe 
Merwe Eskom Ined out becaus¢ of thedemands of our particular requirements. 

WG33-03 High Voltage Measuring Work carried Om on the failure mechanisms in current trans- Techniques B C le Roux CSIR 
farmers. mimis„on lise compaction I urban /w. high 101· 

#033.04]nsulator Pollution J P Re/ders Wi[5 
m eable ksting. condhioning moniwring of gas Emulated 

WG33 07 Dielectri¢ Streng[h of s/il¢hgear and fibre Opt & cables in overhead ground wires. 10 Ekctrica] Syst¢ms und= H J Gelden- name but a few, have benefitted both urilize, and Industry. Transm Conditions h/8 CSIR 
WG34·04 Prolec[ic,[I R I Concy Esl(em South Africa leads the world in stalk compensation.variable 
WG)6·01 Corona and Field speed drives, high voltage AC and DC power transmjssion The 

Effects A C Brilten Eskom 765 kV lines are equivalent 10 1 000 klat sealevel and th€ GIS 
WG)6-02 Admissible Vollages A C Briuen Eskom substaions are farm alance of anithingbum els,where· The 
WG37·03 Factors Affec']111 IVDC Cahora - Apollo 5¢heme, be,/ by problems olher than 

Growth in Electrical / chnical h Still the largest o fits type in /0 world withrespect 
Loucls J S El Eskom to vokage, power (ransmission capabiltly and distance. 

WG37·07 Inleractian be¢ween 
Thc emphasis on sy,tems - particularly In those •n volving i]. Transmission and Dis- time domain -· has brought about restructuring and ra,ionall, tribution Systcm ing of¢hree „udycommiuees havmng Soulh African membeT- Planning J S EIs Eskom 
ship· As a resu][ planning, developmellt, analys,s techniqueb, WG38·/ Improvomeniof operation and control of power s>'tems are now be]•g more Voltage Con[rol A C PIerson ... 
effectively addrmed. 

WG38·03 Power Sys,em Reliabi 

ti[> Analysis Group G Mijne Eskoni The Cigre organi!:ation enjoys Brld-wide author™ ive resrech 
W.&·04 U.¥ Tes•tng fae'tw' and ies publications /Te no·, be·ing quoted hy niher *anisa 

and Research /0/3 indisputed ma/ers. 1/ addlition. international standard, 
Programine' A C Brliten Eskom organisauons, in par=!arthe internalional Flectrolechnical 

WG]9·02 Control Ccnlic Commbion (]El) are u'ing Cigre as a reference source 
Performance J le 'ran. Eskom 

What benefus can be foreseen (or the ruture? Alientio,1 i·; 13t WG]9-03 Operational Planning ing given Fun•tions W S Bocijc Eskom /0 plant and system performance, more particulally 
av/labilily, W/39·04 Power Piant Control FHD Conrn r/ability. u,Uijation. mainra fability, de/"dabilliy 
and sccurlly Environmental Lopics die Eskom are coming to the fore and 
already co-operaive repor,§ •.ith the World Health WG)9·05 Power S/§[cm Re]/abi Orianisa 
tien are answerinsque•ies on the heahhaspects 'ty OF ofeketrornag Bruce Eskon, 
n¢11¢ fields and rad•ation on human5 and animak. 
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REPORTS / VERSLAE 

REPORT OF THE SECRETARY VERSLAG VAN DIE SEKRETARIS 
FOR THE YEARS 1987 AND 1988 VIR DIE JARE 1987 EN 1988 

Bennie van der Walt 

MNR RENITE VAN DER WAIT: AF.KRETARIS VMED 
Meneer dle Preddent, ek stel voor ditdie Sek retariek Vers 'g, 
M reeds ·n paar maand¢ in die hande van lede is, as gelese 
aan.·aar word. 

Ek wil •raax .r m. r Fortmann, die uiltredende Pr.ident van 
harte bedan k vir die aangendmc twee Jawir leriny,1, im sy balie 
deeelike werk wat fi• le alle [ye ged/en hel. / 1/1,1 ek n•/eL eer 
fik•aar 58 dit was 'n plesier om sam met lou ie werk in " span. 
Jy ken noll •rirllstyd. 

Mnr T red Daniel, dit b k vii m y u kom ulty 1 60 b> d ie d iep kant 
in. U hit 'n pan juar yelede In besondere amstandlhede die 
leisek moe,uorneem asdie Ifoof Elektro[egniese Ingenieur van 
Kaa,Stud ¢11 verledle jaa, in n omme:,ienbie nines u die le,sek 
Oarneem as aangewei President an die VMEO. war be[¢ken 
het .1 moes onmiddellik die reelings van hierd. K,JI,•e,isle op 
U vkouers geneem het Maar u hetgoed gepresteer en onsaan. 
skou widae u har,le werk m die vorm wan hierdie grootile Keli 
veRS' 0(nt. 

Miw Daniel. baic dankie w u samewerking "¢ dusver en ck 
hOOF en vertrou dat ons ook in die toekoms 'n ba'eaang'narne 
verhouding sal geniet. Dit is lekker orn met u en u perioneel 
.am •e well 

My hearty congratulations ¢0 Mr Charles Adams. He , actual- 
ty very shy, but we hope that Por, Elizab/h wit] show up In Prewlen! Fmt Da•iel 'Gam met Ben•ie-/ der Wah. Sek.t•ni • n 

die VMED glod tinle and we trust that he·,ill become one of our outstand- 
ing Pre•idents 0, le AM.U. Once agan congratulations 
] also feel mal I should memiontheassistance we Ee' from the 

ccrned We Affiliates Commuter. der are very appreciative of [hai. Baie. bai¢ dankic. the guidam of theii Chairman, 
Bria,Madeley,TheAffiliatesisinadileremshape.¢heyno• Ekwilmydankbetuigenbeaamwatmn.Forkmann„nmore 
doniatters veryorderly /3 they approach ch/Execunve Counci[ ges# hel van die Uitvoerendle Raad en •an mnrJules von Ah/- 
for guidance and vice versa. .vih rhe rcsuli we see Inure and ten vir hull€ tojalitei, teencor die VMEO en ic¢noor myself. 
more Affiliatemembers' facesal ourgel.to@¢,hers. Ide want Bair hardik dan kic vir u iriendelike samewerking wa[ ons le 
to say thank you very much for he assisiance that we receiv' alle tye genict Ek waardeer dit en ons hoop en ·,er,rou daions 
from ,he Affiliares as furas adver-ne in •,ur Jaurnals and steelvorentoesterkers/saamwerkomdie VMEOswedsgro· 
newsle,ters areconcerned, abo as faras Ionsorship,arc con- ter uit te bou. 

On behalf of rhe E"""" Council of the Assoclallon 01 Nan]ens dic /' ocrendc Raad san die Vereniging Ian E[ek 
Munkipa! Electricity Underukings of South Africa. 1 takc trisiicitsondernemings van Suid. Afrika 18 ek met genaee die 
Pleasure in submling the following condensed report & the volgende beknople ver,lag van die aktiwileile,an die VMEO 
aetivilies of ihe AMEU foT the rinancial years 1987 and ]988 vir die finansiele jare 1987 en 1988 aan 11 voor. 

EXECUT]VE COUNC]L 1. UITVOF.RENDE RAAD 

Mr AHL rORTMANN - Boksburg 1.1 Mr AHL FORTMANN - Iloksburs 
PRESIDENT PRESIDENT 

To,cther with their Councillor Member, who are nominated Telame met hulle raadi!¢dc wat dcur die betrokke Elekirt,ike# 
by their respective Councib, The following Engineer M¢m- sondernimin@§ genominer word. I die volgende Ingenietirs 
bers were elecled to ihe Execuuve Coun:,1 a[ the M]th Con led¢ lidm die 50,Le Kon ensie. gelou ln Kaapiadl in 1987 

vention held in Cape Town in [987 verkics 101 die Ui,vocrende Raad: 

Dr: N S Botha 1.2 Blocinfonkin President Elect/ 
Aangewese P.'iden, 

AMEU CONVENTION PROCEEDINGS 1.9 13- 



Messrs/Mnre: C E Adams Port Elizabc•h 
MI P Clarke Randburg 

E O Dale Pic'orrnarl/burg 
F L U Daniel Cape To.40/Kaapstad 

J / Heidei,r/h Middclbur, Tvl 
J A Loubscr Berioni 

K J Murphy ....sel W.§1/Wes 
A J van den Berg Krilger•dorp 

Pur•ua,1 ! to the - 1 i,[ion 1 1•e followilig X presidentf, 1.3 Ing/volge dic Grondwet 4, dic volgende voormatiN# pregidente 
joiciher with their Coun,illors are also members 0 f the Ex. mci hulk raadslede oak ledc m le Uitvocrendc Raid: 

ccutiye Councii: 

M¢•s/Mnre D H Fraser Durban <t tonotal Member/Erclid) 
P J BOICS Roedepoort 

K G Robion Eat Londen/Oos-Lonclen 
CHonorary Member/Erelid) 

J X von Ahlft en SFrin# <1Ionorary Member/Erclid) 

During the period under review Me„rs Fraser. Robson and 1.4 /durende dic rcriodeonder uenskou het mnic Fru•er, Rub- 
Von Ah[£[en resigned from Ihe Executiv¢ Cound on leaving son en Von Ahlften bedank van die U /vocrende Raad wan· 
the municipal ser·ke. They werc al] past presidents. and thus gesien holli die munisipale diens verlai het. Hull¢ 1• almal 

no vacancy was to be filled voormalige pr/,de,1/9 en gevolglik // daar geen vakante 
p.le g.]al lie. 

al-OprED MEMRERS 1.5 GE.loopIFFRI]E I FDF. 

Megirs/Mnre: J D Dawson Uitenhae {Honoravy M¢mbcr/Erelid) 
J G Malan Kempton Park 

Dr Bola became che Town Clerk of Bloe/fonrein and a 1.6 Dr Bocha het Stalklerk van Bloemfonteing,word en gevolg 
resul[ 'signed from [hc Execu'ive Council lik bcdank van die Uitvoerende Raad. 

M,FLUDanict-Caperounwaslitedtofinthevacan. 1.7 Mn,PLUDamel-Kaaps,adisverkiesindievakaniepos 
cy of President Ele,1. van Aangewise President, 

Mr C E Adams - Port Elizabelwas ele,Ied to fill the vacancy 1+9 Mn, C E Adams - Port Elizate,h is verkies in die vakanic 
on le Standing Commiztee. pos op dic Dagbe,tuur. 

M,C/Scherman-Pretoriawasekcidiofillthe/cancy 1.9 Mn/CJScherman-Pretoria„verkiesindicvakani¢pos 
on the Exccurive Council op die Uit/ocrende Raad. 

Mr J K von Ahl len wa appointed Technical Secretary of the 1.10 Mnr J K von Ah[ften is aangeste[ as Tegnies< Sekrelar15 van 
AMEU. die VMEO 

The Executive Council hekl five meetings. and the landing 1.11 Die Uitvo¢/nd¢ Raad hivy f vcrgaderings gehouendie Dag- 
Commitice four meclings, bellur .. vergaderin.. 

BRANCHES 2 TAKKE 

The five hanches held re@War me¢[ingh to /,cuss maners of Dievyf Takkehetgereeld v<rgader om sakevangemeen kap- 
rn/Lualinteres, .[hir office bearers for 1988 wereas fullogs like belan@ te bespreek. Hutte ampsdraers /r 1 988 was soos 

volg: 
111{.HVELD HRANCH 2.1 HORVELDTAI 

Chairman/Voor61(ter W J Dil - Volksrust 
Seerwy/Sek.e•urls 3 A Ehi•ch - Siandenon 

GOOD ]!OPE BRANCH 2.1 GOE]E HOOPTAK 

Chairman/Voo/ter F L U Daniel -Cape Tow•/Kaapitad 
Se¢rcrary/S¢kre[aris ACT Frann - Pinelands 

NATAL BRANCH 2.3 NATALTAK 
Chairm'un/loor=r - M Hoficnberg - PorI Sh¢pstonc 

Secretary/Sckretaris El D.vies - Pictermaritz'u,8 

EASTERN CAPE BRANCH 2.4 00*KAAPTAK 

Chairman/Voorsitter A J Richards - Grahamstown 
Secretary/Sokretaris P Harpestad - King Williamstown 

FREE STATE/NORTHERI CAPE BRANCH 2.5 VR¥STAIT/NOORD-KIAPTAK 

Chairman/Voorsitter CA H Marais -Par>§ 
Secretary/Sckretaris R F Davidson - Bloemfontcin 

The Exccuh¥/Council rcceed anapplicatbn fortheciab. 2.6 Die Uitvo¢rende Raad bet 'n aansock vir die stigting van 'n 
]/Iment or a ./. branch i. Northern Transvaal. scsde ( ak in Noord.Transvaal. onivang 

Due to the fact la, the required number of membe,s did not A, Bevoli van di¢ kil dai die /reist¢ /[al lede nic ge nd 
come up M expcctations, Ihe requci was not cnteriained. kon word nic. kon aan die Nek ni¢ voldoon word nie. 

The Exe,utive Council resolved homer ihai wb-branches Die Uitvocrencle Raad het egir beslui, dat sublakke ge,[ig 
may be formed and lat theproposed amcndmmis to the Con- behoon te word en derhalwe sal die Konvensie ge,ra word 

Mitudon should be confirmed by the Convention. oindic voorgesteldewysigings me[ be/cklang toi die Grand. 
wet, met le keur. 
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COMMITIEES AND REPRESENTATIVES 3. KOM]TIES EN VERTFINWOORDIGERS 

The following 91]hconimitieeN and representatives were up- Die volgcnde onderkomies in veneenwoordigers mas belloem 
poin[ed by ihc Executive Council. deur die Uitvoer•ndc Raad. 

STANDING COMM]TTEE 3 1 DAGBESTUTR 
A H L Fortman. plus Councillor/Raa/[id 

F L L Daniel plus Councittor/ Raadstid 
M P P Clarke 

C E Adams 

PAPERS COMMITTEE 3.2 REFERATEAOMITEE 

A H L Fortman, - Convenor/Saamroe/er 
F L L Daniel 

FINANCE COMMITTEE 3.3 FINANSKOMITEE 
J A Loubser 

A H L Fortmann 

J K von Ahlften - Convener/Saamrocper 
plus Coun¢illor/RaadBIid 

RECOMMENDAT]ONS COMMITTEE FOR NEW 3.4 A. N.E. FI]NG.K. MITEF. VIR N..'F 
ELECTRICAL COMMOD]TIES ELEKTRIESE VERBRUIKSWARE 

M P P Clarke - Convenor/Saamro¢per 
A J lan de= Ber: 

El ECTR]CIT¥ SUPPLY COMMITTEE 3.5 ELEKTR[S]TCITSVOORSIENINGSKOMITEE 

P J Bores - Convcner/Saamroeler 
C E Adams 

M P P Clarke 
El Davies 

FLU Daniel 

K J M,irphy 
H R Whitehead 

SABS CO·ORI]]NATING COMMITTE' 3.6 KOOND]NERENDE KOMITEE: SABS 

A J van den Berg - Convenor/Saamroeper 
J A Loubser 

J I Heyde•/ych 
TECHNICAL TRAINING COMMITTEE 3,7 KOMITEE: TEGNIESE OPLE]D[NE. 

J D Daw!.en - Convenor/Slamroeper 
El Dayie' 

A H L Forimann 

J E He*denrych 
J A Loubier 

K J Murphy 
A T van der Merwe 

SATEPEA MAIN POWER SUBCOMMITTEE 3.8 %ATE.Ki HOOF.KRAGON I •ERKOMI ]EE 

P J ./Les - Convenor/Saamrocper 
C E Adams 

TEE/ES [ Johannesburg 
PIBI.lerrY 3,9 PUBLISITEIT 

M P P Clarice - Convenor/Saamroeper 
D Briers 

E G Davies 
I Hobbs 

K J Murphy 
H]GH Vol TAGE CO ORDINATING 3.10 KOORD[N]•RENDE HOOGSPANNINGS- - 

COMMITTEE AOMITEE 

Repre•en•ative.erleen•oordiger 
D H Fraser 

F L U Daniel 
WORN) ENERG¥ CONFERENCE 3.11 uttRELDKRAGBRONIONFERENNIF 

Representativ•§/Vcr=woordigers 
M P P Ciarke 
C E Adams 

ELECTRO.¥TIC CORROSION COMM[T'[EES 3.12 KOMITEE•: 1,1 :]TRill ITIF.SE KORROM 

MAN COMMITTEE 3.12.1 HOOFKOMITEE 

Representa,ivcs/Verleenwoordigers 
A J van den Berg 
J E lie,>d•nryel 
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u[rWATERSRAND REG]ON 3.12.2 WITWATERSRANI]SE %TREEK 

Reprisen-ives'Veric¢nwoordigers 
A J van den Berg 
J E Mei}denech 

NATAL REGION 3.12] IATALSTREEK 

Represeutatives/VerteenMoordigers 
E I Dales 
D H Fraser 

NORTHERN CAPE REGION 3.12.4 NOORD·ICAAP].,3ND'F .'RECK 

RepreseD[acly¢/Yer[¢enwoordi£er 
D Briers 

RESTURN CAPE REION 3.11.5 WES·KUPMNME FREEK 

Representative/Verleenwoordiger 
K J Murphy 

EASTERN CAPE REC]ON 3.12.6 OOS-KAAPLAN[}li. STREF A 

Represe[]tutive•/Verlcen.uaordigers 
C B AIms 
J D Dawson 

AMEU/ECA/ ESKOM LIA,SON COMMrrTEE 3. 13 VME,1.KIKESKOM bk.4 KELKOMn EE 

Repr•sen'attves/Verlecnwoordigers 
J A Loubser 

J K von Ahiften - Reporler/Verslaggewer 
J E Heydenrych 

THE NBRISTEER[NG COMMITTEEON SOLAR ENER· 3.14 D[E NBR[ LOODSKOMITEE OOR SOMENERIE IN 
GY AM) ENERGY CONSEIOATION IN BUILD[NGS ENERGIEBEWARING ]N GEBOUE El DIE BEBOUDE 

AND BU[LTUP ENVIRONMENT GEBIEDE 
Representatives/Vertee.oordigers 

F L U Daniel 
D Brien 

OIR/NEER, ADVISORY COMM]/rEE 3.IS WN<R/NNEI·ADVIESKOMITEE 

Repres¢n¢atives/Veneenwidigers 
J E Hetenrych - P.mariub 
A J ban den Berg - Sccundus 

SANC] 3.16 BANKY 

Repreentul]ve/Verleenwoordiger 
ILL Daniel 

AMEU,ILESA SANCI STREET LIGHT 3.17 VMEO/[VISA/SAVIV STRAATLIG 
ADVISORY COMMITTEE ADVIESKOMITEE 

Reprcie[]Latives/Ver'Knwoardigers 
A H L Ferlmann 
J E Heydenr>ch 

A J val den Berg 
NEERI POWER SUB-COMM]TTEE 3.19 NNE].KRAGONDERKOM]TEE 

Representalive/Vencenwoordiger 
M J Human 

C'OMMITTEE ST'tTL LORY REGULAI·IONX 3.20 KOM[[EE: brATUTERE REGUASIES 

j E He,>d•Drych - Convenor/Saamrocper 
C E AIms 

F L C D. iel 

TRA[NING COUNCIL 3.21 OPLED[NCERAAD 

Local Government Training Act Wei op Plaaslike Oweiheidsoplciding 
No 41 of 198 No 4] van 1983 

National ¢0·ordinaling Nagionate koo•dinerende 
laining commilt« opicidingskomitic 

Representative/Verieenwoordiger 
J A L"her 

REGIONAL 'TRAINING COMMITTEE 3.22 STREEKNOPLE]DINGSKOMITEE 
J A Loubje, - Transvaal 

D Briers OFS:OVS 
E G Davies Natal 

J D Dawson - Cape/Kaapprovini¢ 
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STATUS OF THE CITY AND 3.23 STATUS VAN DIE ELEKTROTEGN[ESE 
TOWN ELECTRICAL ENGINEER (ad hoci STADSINGEN[EUR (al hoc) 

Representa[,ve§/Verteenwoordiser' 
J A Loubser 
F LIT Daniel 
Dr IS Botha 

AMEL SUB·COMMITTEE: 3.24 VMEO SUBIOM[TEE: 
REUSION OF PART G OF THE GUIDELINES HERS[ENING VAN DE.EL G VAN DIE RIGL.IN[ 

FOR THE PROVISION OF ENGINEER]NG VIR D[E VOORSIENING VAN 
SERVICES IN RESIDENTIAL TOWNSH]PS INGEN[EURED]ENSTE [P. WOONGEBIEDE 

Repre§entalives/Vertecnwoordigers 
J A Lou.. - Con.nor/Saamrocper 

J D Dawson 
All Fortmann 

K J Murphy 
J K von Ahlften 

I Beaurain 
A lower 

Cu-opted/Gekoopmr 
V A R.nal 

J N Prak 

REGIONAL SERV'ICES COUNCIL COMMITTEE 3.25 STREEKDIENSTERAADKOMITEE 

A J van den Ber' 

PR[VAT[SATION COMMITTEE 3.26 PR]VATISERINGSKOMITEE 

FLU Daniel - Convenor/Saamroeper 
J O Malan 

G Nortje 
Ald/Rdh B skyn 

C//Rdl F aan der Veldc 

Co-opIcd/Gek©Dpieer 
P J B.es 

WORKING GROUP: W]RING CODE 3.17 WERKSGROEP. BEDRAD['4GQKODE 
SABS 0142 SAB5 0141 

J J Boshoff - Convenor/Saamroeper 
C E Adams 

J A Loubber 

MEMBERSHIP I. LIDMIATSKAP 

The membership of the AMEU 2 presently as follows: Die ledetal van die VMEO is tans soes volg :aam.Btel. 
1989 1987 

enoriiry Members/Erelcde.... 33 36 
st Members/Voormalig¢ lede. 40 31 

>->91:. ngineer Members/Ingenieursled¢ 184 146 
s§ociat e Members/Assosiaallcdc 3j 39 
oral Au thor„ics/Plaaslike Besture 207 190 
ffili 4,(es/Geaffiliecrdes 160 129 

El 

1/ M"·rnbership'T"le Lidm"aiskip 659 577 

MEMBER MEETINGS 5 LEDE·BVEENKOMSTE 

CONVENTION 5.1 KONVENSIE 

The 501,1 Con 'e nlion was held in Cape Town from /th - 30[h Die 50c Konvrnsie het plaaspind in Kaaps[ad van 28 lot 30 
Sep™mher 1987 and ivaA aitended hy 727 delegates, guests and September 1987 en isdcur 727 a fievaardigdes. gaste en dames 

41(IL. byscwoon. 
TECHN]CAL MEETING 5.2 TEGNIESE VERGADERING 

The 12[h Teelinical Meeling was held m Potcherstroom from Die /c Tegnic&¢ Ver@adering het plaasgevind in Potcher· 
the 51,1 1O6th Septembe• I988 at Ihetimeof Potchefstroom'& SITaom van 5 lot 6 Sept€mber 1988 4·dens PoIchcfsIroorn se 

]50(h Anniversary. 150 jarige bestaan. 
A recordnumber//13/legaICS, gUe•Sand/diesal//ded 'n Rekord geral van 413 argevaardisdes. gasien dames her 

this meeting. die 'cr@adering by"woon, 
The papers of hoth the Convention and "e Teclinical Med· S.3 Die referale en be'preking' ian be,de die Konvenm en die 
Ina, v.ere printed in Proceeding, whieh was poited le all men]- Te/lesc Vergadering U ver,atin diegedrukrc Verng,ing¢wai 

berg and dcligates aan al die [ed, en afg©vaardigdcs gcpos is. 
On behalf of [lie IMEU we wish to extend oursincere thanks 5.4 Namen, die VMEO wit unG gruag '/ besondere woord van 
and apprecialion lo all Affiliales who have spon//d adver. dank cn waardering bctuig tenoor dic Ocaffilie¢rd¢ led¢ wa[ 
.emenri fo, Ihe Proceed,ils as well . various social die advencnsies van die Verrigtinge. asook verike,e sosial¢ 

function•, funksies geborg hcL. 
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STATI'§ OF C]TY AND TOWN ELECTRICAL 6. STATUS VAN D]E ELEKTROTEGNIFIE 
ENGINEER STADSINGE•[EUR 

The Provircial Acimin„Irations and Proviniial Municipal As· Die Pro•insialc Administrasies en Pro,ic,iale Munmipale 
secianons lend omcia[ reignition to the AMEU. Verep# verleen ampelik¢ ¢rkenning aan die IMEO· 

CERTIFICATES OF MERIT '+ MERIETE SERTIFIKATE 

The Executiv Council resolved [0 presen, certificates of ment Die Ui,vocrende Raad het besluitom sertifikate van verdienstc 
to persons at Technical Mec[ings. These persons are elected aan persone min te bied by Te/nicic /crgadering, Die per· 
on rhe ground of their meritoriousness and scrvices rendered bone word #ekies op Brond ¥an verdiens,elikheld en vir diensi 

10 (he AME: gelewer aan die VMEO. 

The following persons reccived:hc firsi certificales of merit Dle volgende persone hel die eerste menete sertifikate on(vang 
at The ]2[h Technical Mecting held in Pmchefs/com on 5[h tydensdi¢ 12¢Teeniese Vergadering gehou te Potchefutroom 

September 1988 op 5 September 1988 

J J Boshoff Vanderbulpark 
I L Hobbs Uitentlagc 

CIr. Rdil Prof R Knel BloernfonIein 
Aid/Rdh B Skyn Boksburg 

G 'crb' Aff•liaIc 
N Kirs/ncr AffiljaIe 

T C Stoffbers - Eskom 

UNITED MIMCIPAL FIECUTIVE 8. V EREMIDE MINE[PALE BESTUUR 
The following ad hoc commirlee was appoinled !0 digs: mat· Die volgende / hockomitec I saamges,¢1 om sake rakcndc 

A related Ie the AMEU with le UME, dic VMEO met di¢ VMB le bespreek 
Messrs/Mnre A H L Fortrann 

F LE Daniel 

J A Loubser 
CIr/Rdl F van der Velde 
All/Rdh 8 hteyn 

INSTITUTE OF MUNICIPAL ENG[NEERS 9. INSTITULT VAN MUNISIALE [NGENIEURS 
SOUTH AFRICA SUID-AFF[KA 

A 'pecial committee consisting of the Presklent, Preadent 'n Spes iale k omitce, bes[aande /1 dic Preudeni. dic Aan/- 
Ele¢! and ihe immediale pas[ resident, presenily Mr Loub'· wese Presan[ en die onmiddellike voormalige President, lans 
er. wa. appointed / represent the AMEU In a liaison ¢©rn- m Loubser, is benocm om die VMEOte veneenwoordig in 

m.ee with IME.A. 'n skakelkomite mci IMISA. 

The baion committee, Wlth,pecial powers, must handle atl Die skakelkomi/c sal alle aspekte mel spesiale bevoegdhede 
aspects ber,eenthe AMEU and [MESA. tu„en die VMEO en IMISA beharlig. 

The firsi maiters discussed by the commize were [hc Draft Die ccrnc aangeleen(hede wal die komitee bespreek het wa• 
Engineering PI/mion of South Afre Bill. as published in die konscpweisoniwerp op die Inge,lie L,mrofessie van Suid- 
I Government Gazette No. I 1067 d d. 1987-/-18 and ihe Arrika soos *publixer w, die Staal,koeranx no. 11067 d.d 
possible formation ofa irade union which can look after [he 1987-!2-]8 en dicmoontlike mgling van 'n vakverenining wai 

imeres¢• or senior staff. •enior personeel ie belange kan behartig. 

CHANGE OF NAME 10. NAAMIFRANDER]NG 
The Executive Council appoinied Mein, Loubser as ron Die Uxvocrende Raad het ·nd hockornitee benoem benaan 
venor, Daniel and Von Ahtftcn as an id hoc committee to uilmnre Loubser, iaamroeper, Daniel en Von Ahlfte" 

investigal¢ the whole matr of a ihang¢ in name. dlehele aang//cntheid van 'n naamsverandefing te indersoe 
Mr A P Burger. hex]ornry mernber of the AMEU. recommend- Mnr A P Burger. crelid van clie VMEO, hei 'n aanbeveling 
ed thal the word •*Ins/irul¢" be incorporated in tile name Fem:lak dat die woord hkum·' indienaam op@enecm be. 

hoort ic word. 

The views / m memben were invited but we did not receive Diemenings van onsled¢ isgevra, mw Dns he, nie peetrcal:m 
much response The mat(cr is still under consideration. unvan: nic. Dic /angeleemheid 15 steeds onder bespreking 

EDLICATIONAL INST]TUTIONS 11. OPVOEDKIND[GE ]IR]GTINGS 

The AMR paid ou[ a iotal mou m & R40 400 over the two Die VMED het oor die twee finamlicl¢Jar¢ n tolale //ae 
financial years for ¢he advancement or cduca[ion: van R40 400 be,aal aan die bevordering m onderm 

University Scholar&hip/Universitell,bcurs: 28 000 

Municipal Training Centres./Mun]®ale 55® Opkidinesemrums 
. 

Teehnikons. 3100 
Technical Colleges/Tegnicge 3 300 Kolleges . 

UnlverS]ty Merit Award/Univeralleits Merietetockenning, 500 

R40 400 
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CONCLUSION 12. AFSLUITEND 

Thi& reporishould heread inconJuncher wilhilie repolluof 12.1 Hierdle ierslag moer Maan/eleez word met die ver..ende 
the various comillittees and/or re/reseniallies Considerable korni[¢es co/of vcrteenwoordigers se yerslae I)uar dicn vcr. 

tlme sacrifleed by the representatwes and the appreclable Ineld te word dat 'n aansienlike hoeveclheid tyd op,¢orfer en 
amoninlof work put in bythem InusI speciall> bementioned heelwatwerk dcur die vencenwoord]Bers gelewer is. Die hutp 
Theaid given in thls wa) is ofuncalculable value tu (he AMEU wat aldus verteen word. 1% van mk/bur w.,arde vir k 
and its members. On behalf of all our inernt•rs, we expre' V MEO en sy led¢. Namins dic lede bctuig ons ons dank *ir 

our gratitude for ohe sclficss service. daardie ©nbang,igc dienste 
The Execulive Calincil al all times endeavouled to serve the 12.2 Die Uit vmende Raadhet te alle ty, gitrag om die belange 

interests of its members to the best of its ability van sy tede na die b¢Ste van sy v¢rmoe / dien. 

We acknowledge, with much apprecialioli, Ihe farl that Ihe 12.3 Dil word ine, grool waarderl,lg gekonstateer dat ander Munig]- 
AME'; was regularly invited 69 0[her Municipal Institutesto pak Insmule dic VMEO uirnool om hulle kongressc by uc 
attend(hcircon/esses Reciprociyexist baween le AMEU Foon. Daar bestaan dan ook'r wederkerigheid tussen die 

and other Institutes. VMED en die ander Insmute 

We•ould like to extend our 11™nkll i. all o.anisalions *1(11 12.4 Ora. bedank ons alle insiansie, met wiedie VMEO 4, 1.Lie 
whom the AMIU mainia,n' clo,e contact, forthelr @oodwill verbinieni: het, vir hulle goric vernandhoudmg en 

and collabormion samewerking, 

VOORGESTELDE WWGINGS TOT D[E PROPOSED AMENDMENTS TO THE 
GRONDWET CONST]TUITION 

1. CIA'HINKI]KE STATE: L]DMAITS'AP I'DEPENDENT STATES: MEMBERSH]P 

D•[ word aaobeveel dal klousule 7.1 soosvolggc•ysig word: I is recommended lat clause 7 1 be amended as follows: 

Die led¢van dievercnigingbestaan uitondernemings. ander The membership o f the Association shall consisI of under- 
organisasies en natuurlike penonc wal in Suid·Afrika of takings. other orgama,ions and nmral persons who arc 
[]aburige onafhanklike stalc gevestig is of woon situMed or residen/n So/h Africa or 1/epend,n, neigh· 

bouring 'tates. 
2. NAAM VAN DIE VEREAIGING NAME OF THE ASSOCIATION 

Om die gew/sigde klousul,7.1 teakkommode¢r, word m. To accommoda[¢ ihe amended clauge 7.1 i is recommend- 
bevecl dat die naam van dic Ver¢niging soos volg gedefinier ed That [h¢ name of Ihe Ass/Ciatlan be defined as follows 
word in definisie ].9 van die Grand/ct: in definition [.9 0/ rhe Cons,„ution: 

•Dic naam val die Vereniging " Merna g cnoern die Vcr- "The name of the Association" hereinafter called *he As- 
enling van Munisipate Eleklrisiteitsonderneming, socialion of Municipal Elecrricity Undernakings (Sorhern 
<Suidelike Afhka) Africa} 

3. vocg ·n nuwe klousule by: Add H ne. clause 

24.6 SUB-TAKKE 24.6 SUB BRANCHES 

Die Uitvocrcnde kaad kan goedkewing ver[con vir die stig- The Execulive Cound may au/orisc & fomation of a Sub- 
ting van 'n Sub.Tak op aanbeling van *n Tak. Dic Sub- Branch on [herecommenda(ion of a Branch ASub.Branch 

Tak deen „gireeks verslas aan die Tak cn / nic verteen- shall report dir«tly to [he Branch and shall noi berepreseni. 
woordig word op die Uivocrinde Raad nic ed on le Ejecutive Council 

FINANSIELE VERSI.AG VIll DIE 
JARE 1987 EN 1988 

deur Jan Loubser 

ble Finans komiee w 3/ ld/rk 1987/1988 her bcs,aan ult. 
Jan Loubser Saamrocper plus raadslid 

A[win Fortmann 
Jules von Ahlften Tegniese sekretaris 

Beam van der Wal, Sekr:[aris 

Die Komitee het gereeld ,ergader en hui notules mer aanbevelings,@ deur dll Dlbestuur en Uitvoerende Raad noukeurig best,deer. 
Jaar]Lks word 'n begroting opgeste] wat deur die U„vocrende Raad bckragtig word. 
Die [inansi¢le posisie van le VMEO oor die twee Jaar word saamvatiend hier weer/gee: 

Jaar einde Jaar c]cdc 
1987 1988 

lokomste Kon•m/ 

Tignies: Vergaderings 98 960 64916 

Min uitgawcs 30 979 22 836 

47 981 42 080 

Plus dividende en rente 43 812 45 946 

Ledegelde 59 700 63 900 
Diverse 10 216 113 728 1 809 111655 

Bruto Inkomste 16]709 153 735 
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M• Netto uitgawe' 
Nuusbricf 14 235 22 229 

Bcurse en Toekennings 18 250 21650 

Administrasickate 72 580 105 065 91962 135 &41 

Net•o Surplus 56644 17 894 

Plus Op@¢hoopte Fondse 225 040 281684 

Releggirys 2816&4 299 378 

Plus Toeged€ckle Fondse 140 000 140 000 

To¢ale Bates R421684 R439 578 

Namens die VMEO wilk graag my dan k en waarderms le/noar die komiteelede w hui insette betul. asook ons DudiICUre, Richard- 
soo* Reid en vennote, ons bankiers, Nedbank. Fornraat, Johanne•burg en al die plaashke owerhede en hul radc wa[ dic VMEO 
so ze'rou onierge,in ]Iet. Ons hartlike dank aan a)mal. 

REPORT ON PUBLICITY VERSLAG OOR PUBLISITEIT 

12 my /erstag aan dic 1987 Ko/VenSIC hel ek besonderhede vcr 
in my repor, 10 Ihe 1987 Conven, ion i gavc dctails of the work skaf van wai gedocn is om die VMEO dcur midde[ van die Nuus 
whkh was being done (o publioN [he AMEU by way of a News- br/ le publiscer 
Ictier. A, [hetimeof writingthis r¢portissue No 9(June 1989) Mer dic skrywe van hierdie verslag word uitgawe no. 9 [Junie 
is being prinIc,1 and will shortly be posled. 1989) Bedruk en behoort & binnekort gcpos [¢ word. 
judging from the pOSiti¥C fc/-back ant Constructive cnlici&rn Oesien in die lig van die positicwe terugvoering en opbouende 
received from members after Ihe first eigh• mi the Newsle[ kritiek vanaf lede, na dic este Hgt Ult/Weg, kan dit aanvur 
ter is filling the need for which ir was imended. For Ms further word dat dic Nuusbrief s> beougde doctwi[ bereik het 
success il is essential to have ongoing fed-back from all read. 
ers, for lhecontinued suppor, / ouraffiliates and in Met die turn our oog op die [oekoms • hier,lie zerugvocring m so be 
response to their produ„ news. tangrik asook dievoor,lurendc onders teuning van Dns affill 

ate en ons reaksie Eot bul produkte-nuus. 
As pre,iously reportcd, [he que//n of produc/on costs and 
me related m/Mr of sponsorship raies has received ongoing Soos woorheen gcmeld Ls die k•essie van produkineko,tes en 
a/cntio• and will conlin,le to do 80 in an effort to keep the wai daarmec saamgm. die iariewe w borgskap, voordure/d 
cost to U AMBU at reasonable lees. To dale ihe onder die average costs zoeklig om re vors¢ker datdie VMEO se koncs rede 
w rhe Association after allowing alertising income has lik 15. 

amounied 10 0 142 pei essuc. ·roi or da[um beloopdic/middelde kost¢ RA !42 per ull/we 
Th¢ n¢#letter is posed to all Engincc, Mimbers. their Town nadat die advertcnsi¢ Lnkomste van die produkwek©ste afgeirck 
Clcrks Treasurers, Ci ] Engineers, lawn Se'retam. Librar. ls, 

ians and Chairman of Manageme Commia/, M gies to all Die Nuu,bric f word man alle ingenieursledc, hu]!r Studsklerke. 
Affiliate members and wrious Univer/ity libram and a num· resourirrs. Sivick Ingenicurs. Slads¢kretans,c. Biblioikarige 
ber of other readers. approximaccly 1 8% in all. en Viorsinew van Beuumkorniteesg¢slum . 31 word ook aan 

alle Affilia/.led€ in ierskillende Univers,icirbibliouk¢ en I appeal zo everyone to come forward Wth comments and 
ander lesers gepos ongeveer 1 8. aliesaam, suggeslion' 
'n Berocpword op aimal *doenom kommeniaare kerenmet A r<ccni developmer, aff=ing pub [iguy for the industry as a 
voorsle]IC porendag 'c kom. whole. rather [han AMEU acliphies. has abo been recch Ing 

aue„= This u apromotional campai/ /igh willbeaicmpl '/ 0/langse ontwikkeling wat die publi„teit vir die Ilywerheid 
ing 10 -ke th€ public at large 'think electric" and ultimaily in gehee] kan bemv loed eerder / V MEO·aki], icite. her aan 
to L'swi'h to electricit, 8 an ener* soure·e The AMEL Ex- dag genk£ Dit is 'n promosnelog wat damp gemik is orn 
ecutive Isworking ¢losely with Eskom staff on the project. which mense ·'¢1¢ktries" 1/ laa[ disk. 
is ./In its formaile stages, Die VMEO Uitvocrend¢ Raad werk huidislik saam me( Iskorn 
hometion/ mawrial for TV . radio and papers ·•11 be / ©pared p,soneel orn die pT{Ock le loods. 
and financed by Eskom, who are alio [raining stal to pro,ide Promosic.materiaal vir TV. radio en koeran/.11[ deur Eskw 'back-/1, fort«Inical and/neralinformation. Noreference 
will be voorber/ 

made 10 Eskom en ge finansier word ¢n Eskom 15 ians besig mer op]¢1 or any suppl> a/horily during [he earn- ding van person¢¢1 vir te/niese ¢• aigemene ondersieunende paign. Al] mull/pal supply engineers w" be affected ald prepa doele £ de. 
r.ions are being made [/ brief everyone on all aspect, of the 
campaign Geen verming na lkomofenigeverskaffer •a] in diematenaal 

ver'kyn nic Fur[her i•formadon will be made available al the colwention 
Alle munisipal¢ clek[roies niese ingenicun sal geraa k word en 

M P P CLARKE voorber/dingswerk vind nou plaas om alrnal ooT verskeie 
Co,Iven07 aspeki In di¢ velchog in Ie Iii. 

Meer inlig[ing „1 by dic konven ie bcskikbilar es 
M P P CLARKE 
SAAMROEPER 
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RECOMMENDATIONS AANBEVELINGSKOMITEE VIR 

COMMITTEE FOR NEW NUWE ELEKTRIESE WARE 
ELECTRICAL COMMODITIES 

Die kornitee funger in terme van die vere,ses ender die 
Oebruikskodi vir dic bcdrading van Persele. SABS-0]42, en The committee operates under the provision / the Code n f maak aanbevolings aandic Hoof Inspek[eur van Mauin¢/coor Practice for the Wiring of Premi•es, SABS·0142. and make, tocrusting wa[ bcdoet LS om gebruik,c word in die bedrading recommendations to the Chief Inip¢,tor of Machinery on equip· van persele. en waar,·oor 'n SABS-spesifikasi¢ nogniebestaan 

kent which LS ininded foru• in fixed wiring ins#ons when nie 

m SAUS sp/&/lon mis for •uch equlpment. 
Dievolgonde or@anisasics Mverleenwoordigend op die Kimitce: 

12 compnses represeniatives orthe following organi"ions:. 
VMEO (Voorsmer, Var Voorsiaer en Sekrciam) AMEU (Chairman, Vice Chairman and Secretariate Depar(ement van Mannekrag Department of Manpower S A Buro vir Standaarde S A Bureal/ /tandaras Depancment van 10» en 'relekomm unlkasiowese S A P.. and Telecoli'nul'IIi. S A Inst'lut van S ...rotegnies. In@enieurs 4 In.mlie of Ele/rical Engineers S A Vcriniging van Raadgewende S Ingenicur@ 

A Association of Consulting Engincers Eskom Eskom Joharmesburgsc Elektrisitcisdepirtcmem 
Johannesburg Fle¢Iricily Departrilent Elekirotegniese Electrica[ Aannemers•cenigin# Contractors As,mia bon Verenling van Elektrotegnicsc Ingenieurs= Electriwl Eng,neenng and Allied in[los(ne, Assouation en ver"nt¢ Indusizi' 

Quarterly meetings ateliekland for the period November 1987 Vergaderings word drierlaandenks @¢hou en vir di¢ periode van - when the pic,ious repon was submnited - un/June 1989. November 1987 101 Junie 1989 mi die m/kgging van die a lotal of six me¢,ing, have taken place. Applications coni vorige verslas. het ses versaderings plaa/evind. dered were 25 and of these 6 were recommended for authoriia 
110n, 1 1 items were referred back tor SABS Lests or for more Daar was 25 aans/eke vir oorweging waarvan 6 aanbeve/ is 
informanon ur samples, and 8 fell ourside the,copeof the com- vir magoging, I literns is terug.en" vir SABS-toele, vir nleer 
mhiee' iri jernis of reference. inligt)ng o f 4 monsicrs. en 8 bet buke dic gebied in terme van 

dic opdrag m die Komitee Beval. 
Arising from the committee work. the Chief inspecror agreed 
toe•tend the Mried of validi,y of auihorization ¢¢nificatcs from Voorispruirend / die Komitees I werk,errigting her die Hoof 
the previous 1 years, to 5 yeari. Also, in arde, to leed up 1nspek,eurooreengekom om die Beldigheic] van mastigingser- 
alithorization proaduies, the Code / Practice ha& been amend tifikatc se perio<k w verleng van dle oorspTonklik< 3naS Jaar. 
ed and now makes pravislon for a iub committee of 3 who ad Om die proscdure vir magiging ic bespoedig. is die Gebruik- /]Sethes./Son wh,it ie/s shalll becamel luton any par- skode ook gCW)'518 en maak nou voorsiening ,ir ' n tub·komilee t'Ular item unde, ..derat•on, before the iter is subm,[led van 3 1¢de wi die SABS kan adviscer i.v. m. 'watier toeise uir- 10 'he commitice for consideration. The sukomnlittee mern- 

0¢ voer behoor[ m word op enige sposifieke item on der bets oorwe- 
- at prchent Messis Cia.ke (AMEU), Ciompion (Johan- 

sing orcial dic /cm /oor/8 word aan dic Koritee vir 
neburg mectriclly Department) and Kneale (E.C.A.) goedkeuring. 
Slncenethank, are recorded un behalf orthe AM EU m all com- Die sub-komitee seledc is tans More Clarke [VMEO), Cromp· mnicemember, for (heir participati.mariel contributions lo lhe ton (Johannesburg Elekirlitiksdepartemeno en Kneale (EA) work. 

Die lede van die kon,][ce word namens die VMEO harthk be- 
Mr P CLARKE. dank vir hulle de/namc ¢11 bydracs [/ dic werksaamhed¢ van 
COnvenol die komitec. 

M P r CLARKE 
Saomroeper 

3// 
Mr Mmx Clarke, Ron.* 
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(b) At a meeting convened by tho Scer€tary of rhe Electricity 
Control Board. 11 was decided to sum the needs of the 

VERSLAG OOR ELEKTRISITEITS- Iilectrical Au,ho•ties. consumers and 1% manufacturers in 

VOORSIENINGSKOMITEE respee( of pre-payment meter• 

(c] The results ¢an be summarised as follows:- 

deur P J Botes m The pregent convcirional metering and accou/ing sy,- 
I¢ms are economical and are working well while meter 
tamperingand loss of reven/dem non-payment of 
a,count• is small. Exceptions are cer¢ain black and 

e 2,5 /]ck/isiteirs,omicningskomitc: is soos volg saameestel coloured municipalities 

m P J Bo(es Saamreeper (ii) Reli„,cb few distributors (33%)intend replacingcon 

763• N S Botha vencional k/h meled with budget type mers for c¢r- 

nre MPP Clarke tain classes of cu•omers. Of,hose that do. only two 

El Davies haviopted for expasive mcers (6 •00) while 14 hape 

F L U Daniel op„d for inexpens k meters ( 16 000). 
C E Adams tin The majority of distributors (63{70) indicaced th/ dey 

intended Insialling budget typemeIersin someof :heir 
As gevolg van dr Bolha sc aanselling as Stadsklerk van B[oem- n¢wly reticulatcd areas (mostly sub-economic or less 
fontein. is mnr D B Briers van Kroons,ad in sy pick aang€,/ aluen, areau Quantitics mihenexily,arsarcl0 300 
cn na m Dennis Frascr se uittrede is mm H R Whiehead g¢- expensive meters and 42 100 inexpensive meters. 
ko®teer. As@¢/01'van heelwal werk"crrigtingeen inscucwar 

benodig was. is mnr C J Scheman van Pretoria genader (/) The vast majoriD of mumcipalltles (84%) con.ider a 
om 

ookopdiekomitee te diencosy bydracs word hoog waardeer fair price for a budget [,pe meter to be up lo R250 

Mnr R Nearly 50% #ould accept accur„ ics within 2% whilc Leigh van Johannesburg en mn, A J van der Merwe 
van Bloemfontein only 22% insig[on accuracieswithin !%:the remainder wa5 ook uilgenoui macir koll •eens omM= 

dighedenievergaderingsbywoonnk Mn/ Loubscren/Fort. would a¢cep, accuracies within 5,0, 71% indicaled that 

mann her bv gelecorhcid ook ins/m getewer Mnr Clarke hc, they would prefur to retain [heir accounting syslcms 
as sekretans van die ecrsic vcrgadering /hou op 6 November in paralll with an) budget typ¢ meters. Nearly 60% 

1987 waargcnecm waarna imr J von Ahlftcn, regnicse sekrclaris, sugge;t tha• certain wpes of,us(orners(moslly [hc Icss 
oorgencem het My dank aan hierdic twee laas/noemde amucm) may prefer budger type mers. whil€ 29% 

per- 
sone vir die diens gelmer asook aan a] die komitelede vir hulte su;pect that eus[omers may rejeci budg¢1 mciers on 

san]ewerking die af:elope twee jaar. meral grounds. mostly based on discrimination. 

Die afgclopc twoc Jaar was gekenmerk deur he¢lwao werk,•cr- The conclusions drawn from /ese results are: 

rigung, verat op dic gebied van kragbernarking m insettemet (a) Themajorapplication forbudget meters Min the pre,enily betrekking to[ die moontlike privatiscring van Eskom. Dic vol· unclectrified and Ic@§ affluent areas. 
gende aspekle waM oor die aficlope twee jaar aangeraak 

•b) A relatidy inexpensive (up to say .50) and moderately 
1. POWER MARKETIING STRATEGY OF ESSOM accurate(within say 2% ... 3%) instrument is requ•red 
The Power Marke[ing mi&sion is •0 promote 111¢ ios(-eff«tivc (c) Budgetmeters,houlcitherbeopionalorappheduniform use of ejeclric'yin Southern Africa to sarisfy consumer needs. 4 wi,hin gi,¢n geographical areas toavold them .lewed a. 
The objeclives are: 11) ihe effickni utilisalion of energy: (21 

discriminating againsi certain cla.Bes (economic groups) or reduction o f capital demand on economy: (3) optimum utilisa- customers. 
tion: (40 keeping 111/ grow•h in elecincity price below inflation 
raw These objecuves ari ia bc achieved ihrough ih¢ close '11· Ad) E'kom prepared aspecificatlnn for a Budget &.'Con 
volvernent of cuslomers. tro[[er and have issued an enquiry Me• S•herman and 

Whiehead wil] reprien[ the AMEU on the,e 
Res¢arch will be condu,[cd viability on cus[orner·sneed§. mitudes and 

studieg. 
perceptions. Eskom will develop [heir own professional mar. 

keting organisadon The aim is m develop lariff, and iondi- 3 DIE RESERWE TRANSFORMATOR]¥i 
•tons of supply whkh will•tliry Eskom'; rc•nue rcquiremenls Die lys was bygewerk mel sleg' en kele de, anderrm maar ek 
and mect the,/Torner's need for greater control over their ek¢. kan eger /¢11 voordeel aan die beskikbaarheid van <n n tricity cos[. make available a w'ide lys range of in formation through sien nie. 
cusleme' advijory Ervices and information centres, as Ic[1 as 

pm-mvel> liaison with /unicipal and other cusiomer groups 6 lys bevat ge# stalleerde trans formators groter a5 5MVA en 
to promoe and support the overal mark¢[ing sira'cgy sluiI nie spe5ifick spaar of rescrwe transformators LD nie. Fk 

bevel aan dat daar me( so •n l>·s wegged/en word. 
Promot ion of Ihis /r/egy was fur[hered by vii,5 b y Jaap van 
Deventer and Manin Opperman of Eskom and I to all the 4 LOW TENSION OVERHEAD LINES 
b™nches of the AMEU Following on the interpr€(anon given b, the Directir af Man 
Eskoin further offered zo ducae municipal employee, to do powert the AMEU Confcrcnce in 1987. [he City of Durban 
power marketing and [o Thi ¢nd, one session was held and mentioned a differen« of opinion expressed from Ihe local 
others are planned during the cour: of A year deparIment of Manpor. It was eve/tually established thal 

Durban complies with (heprovisions "laid down for 
Conla¢[ ille pro is I be maintained al three levek namely (he AM•U 

tection of ovwhead lines 
Execulive at national le•c[. lh¢ branches at provincial level and 
individual [oual aulhorities / mun]cipallevel. The impor[an, points are lo have a planned maintenanceand 

inspecrion programme for the entire distribution sy"m, cor- Work is In progress on a Joil plan of a. en In markenn. be 
TccLion of dc f¢¢15 as soon as possible after inspectill and to tween the local authora and the regions of tkini 
do an In·cl¢p* inves,Nation on a regular basis. 

2 PRE-PAPMENT METERS 
5 AMENDMIT OF ELECTRICITY ACT: CESSION 

U) The E•e,utive Counci; appointed the cides of Durban and OF POWER LINE SER ]Tt:[*34 
Prctori• to serve on tile Eskom '*Measurement C-t The judgemen[ In the Appellaie DiviBion case of Durban C.Lly 
ree· for [csung of th, Inciers and Mr Whitehead and I w•111 Council vs Woodhaven & others haR serious implicalion• where 
Mr Scherman „ alirnative lo bc rhe AMEU's representa Cll y Counal have laken eMon of BoweT line •erwrudes from 
uves on the subcommiuee established by the Miruiter. Eskom. The judgenlent estab]15hed conclusively that /!Vii lides 
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THE POWER \ 

TO BE MORE 

PRODUCTIVE 

As we accelerate towards the complex 
demands of the twentylirst century, South 
Afnca has no greater need than to be more 
productive. 
There is no doubt, that if the unbounded 
potential of our manpower is developed and 
applied to the dynamic momentum of South 
AfricaTs technological infrastructure. South 
Africa will become more productive and take 
Its place among the leading nalions of the 
world 

To supply South Africa with Its elecincity 
needs as efficiently as possible, Eskom is 
P,09,ess vely app y n o the niost adv•ced 
prinCJples of business management and 
manpower developmellt 
The cost-effective production of electricity is 
vital to power the present needs of the 
economy and to make it more productive in 
the future. Eskom s Chairman. Dr John 
Maree, succinctly stated the basic factof the 
matter in his 1988 annual review: 

The biggest contribution 
that Eskom can make 
to South Africds economy 
is to keep electricity 
costs down." 
This Is the essential factor In Eskom's 
business vision 

ESKOM 

1 



dihisiypearepersonalin nature and therights flowing there ting van die Parlement op Vrydag 5 Februmic 1988. het die vol- 
from are not legally capable of being ceded gende aangaande die privatisering van Eskom ges' 
This mauer w lakcn up with Eskom and H suitable amend '·Die Regering het reed, in begingl ks luit om die nodige wet· 
ment [o the Ele¢•ri,1[y Act was drawn up by Eskom to the satis. sw)·sigin@% by & Parlemen[ in ie dien. w / Eskom. die Suid- 
fa¢,ion o f Durban Corpora'ion. 'Cheamend ment '01/ Act will A frikaanse Ve•ocrdiensteen Pos- en Telekommunikasicwcs©, 
new uke m ne,mal courge through parhament in die /ehett of na %@•deling in tocpastle b¢drybinstanaes. sal 

gskep in ondernernings wai i¢n doel het orn *ins le maak en 
6. ESKOM - kW·ASSESSMENT - OPERATING bel51ing ie be,aal 

St'PPM' ALTHORITY 
Gesien diesuk,CSVO]]eherorganisasie wat mci Eskom berd: is, Sorne AMEU members exprised their dissati faction with the, sal dic nodige ondersock¢ wa[ daarop gerig isom beursnote· in their opinion unlair, ben¢ fia the Generating Supply Aulhori •ing •c verkry. in hardic /val ¢erse *cdoen word 

M were 8//ng a[ The cost of 0[her non-generating Supply 
AuthoriIA Die w¢lbekende standpuni van dic Rc:cring ocr privanscring 

dicn 4/1 beklernmon 1¢ word, naamlik dal die Regering nic Power sia,ions are long ierm projects and ¢annoi be termina[- sal privatiseer blool [er wille van privati5¢ring nic. maar dcur- ed overnight. Eskom thus suddenly had unusedelecwicity gener gaans voorrang aan die b/e landsbelang sal verlcen. Terse - 

ationcapacity available. Theaupplyex/eded [hed¢mand M 
der,yd / bevredigendc /elin:s r dic hanteriag van die be- 

fir,anc£ terms the &upeT fluity caused a pooT return or,<apiat lange van hierdic ins,ansics se personcel gevind mod word. Mired. Thc soluion would be lo make better use of rhe avail- 
able capability, thus to zell more elecirici[y, especially in the Soos voorheen in die ver:laggemeld. hi die VME© verske 
shorL term. bydracs *maak waaroncler dj¢ Elk,risiI/evoorwningskomicc 

ook ·n ver•las in die vorm van my pcrsoonlike bydrae het. wat As a result 0( the dilualion a short [erm offer was made to the ek as lid van dic Elektr],imirsraad inged]/n het. Bekummernis municipal supply authonties to rather buy p.irt of theirgener word 00, I volgende aspekte uirgespreek ... .alability from Eskom with discount on their kW.rating 
component 1. Eskom behoort eerder opned,el e word in Opwekkings-en 

Verspreidings(rek¢ en di¢ streke clk in eie reg *privatiseer The exchang¢ of frce me/wairs forieneration gives /unici- 
word, palizies [hechan« To modermethe powcr /a[ions •o furrhcr 

the na[,onal ]0[cre§'. 2. Die ver bruikers het oor die jarc lot die k apilaa[ui[I¢ g van 
Eskom bygedra vcral die bydraes in die Kapilaalon[wikke- 

7. ESKOM TARIFF INCREASES lingsfonds. sodat di¢ ba[¢5 dus Eskom toekom, en dat dk 
Eskom has taken nom ihat the municipalitics require & lem inkoms[e un die verkoop van aandele Es korn moo[ ional 
three mon,hs noti¢c of a tariff increase, and I can assure mem- en nie die Staat nic, 

ber& ihm ilm. in fact is ike aim of Eskom Thereare, however, 3. lai dit nie In landsbelang is dai /3 kom geprigaiiseer moet 
other constraini Thene= lariffincrca@efrom 1 January 1990 word mei Die huidigcopse[ wcrk redelik goed in die grain·k. 
wil ne doubi be known at the time when i he Convcnilon takes 4, Sci fopw¢kk ing deur Sidsrade oadai Eskom geprivatiseer I 
place, behoon nic deur Eskom leen:cstian le mord nic. 

Eskom het·n voorlopigi verstag ian die Kabinet NAS]ONALE ENERGIE RAAD voorgel 
en die 9/al asook Eskom doen vordere ondersoek oor die erskcle #(rokke stadsrad¢ wa[ ocr se]IpwekkinN beskik en 

a[ 'n heffing aan die Nasionak Energic had moet bctaaL, aangeleenthcid 
I kommenlaar op dic konsepwelgewir,g gelewer. 

K¢nnis is gencom d/ die heffing spesibek Hangewend word / 
die finansiering van ondersocke en navorying na di€ proscsse MR P J BOTES: ROODEPoORT 
van encrgieverkrygmg,-bestuuren -aanncndingreneindchier Now we come 10 [he E/orn Operaling Supply Authority kW 
die prosess, op die mees doelireffende el] ekonorniese w/§„e Ahsetsnieni 
orden in die bes[e belang van die wrbruik/ cn gemeenskap 

Mr President, we had a discussion Mh Dr Jolm Maree o f Fs 
Die VMEO 11/ die projekte tom, th/ 1, volgende in die /c Past President Mr Fortmann and tocpaslike ener- myself, and 

I'w 
dle 14/sional¢ asked Dr Mar/ [0 have Energic Raad opaarwraae somebody available at this gieverwanicsfecr aan me' 

ing (o exchange all Thc problems aclached to this question of ge"lur 
take evers and I wonder wheiher Mr Daw Krum of EBkom 

1. Theinnuenecof 6//emovervollagesoncablelnsulationon wants to expand on ihis maier. 
accouni of fault condilions in under/oun] distribuion 

Men= die Presideni. die Molgendeitern is die Nasional/Ener· systems. 
2. The influcnce of harmonics, generaled by gic Raad U het van dr Ncc[hling scui[nodiging vanoggend ken- equipment, on 

isolation nis /neem naamlik dat clic VMEO meid¢elneem aan die bigh-•ol[auesystem and in electrical instalialm. wer- 

3 Pravical and kinge van die Na•ionale environmental problems involied in the d» Energie Raad Ek wi] ne[ noem di hier- 
die aang//en,heid ook in n/¢1 opgenecm en goedgek,ur is posal of mellry .apour anc] .dium lamps. Daur word ge¥ra dat aid:c vcrdere aango©ke indien 

Thc banchcs of h AMEU were also reque,red (a si/9 
projects for the NEC I wit] Jus[ menion [he ques,ion of rhe inves,lation into the 

str/ture of the Ele€[ricity Supply Indisiry in [he RSA. Dan 
ook hondersoeknadie Privatisrring vanEskom. Meneerdie 

9. INVE:bTIGATION INTO THE NT,Rt. CTI RF. Ob THE Presidcm, ek het onlam ·nbesock Bebrm: aan Amerika ·,ooT· 
ELECTI*ICAL INDUSTRY IN RIA da, ek dic Wereld Kragbron Energic Konferensic by/woon he: 

Members of Ihe Privanialion Subcommitiee and "e major / Dw he[ (m vir my cluidelikiew/ddat as 'n ondimeming baic 
nes al[¢nded a Workir' Session on the 'trate'aiyli of the monopolis[Les is. daar'n sterk reguleerder daargese] word / 
cleciricia supply industry in [h¢ ISA conduced by Mers hap die lande. Soos bygoorbceld in die VSA word daar n 'Icrk 
van levellter, Mar(in Opperman of Eskom and M, Frank regujecrder daargenet. In plekke soos bnoorbeeld Nieu See- 
Cauldwellof Cauldwell and Asociat/ on 21 April imB I his •and waar die pr•Yallscring •an elektriEiteitAvoarsiening ,an 
sindy was usd in compiling a report / the Flect[LC]ty Counc/1 plaas/od. hel on% 'n st¢]se! wat gedisintegreer k naarnlik *n dis- 
on le Investiga[]on conducted h> F'ko,11 re the feasiblhly 10 tribus™elsel.'n /ansmissiestels¢] en'n opwekking,owerlid 
pii,alize F.skom. enis daar feillik geen reguleerder nodig nie Hierin Suid-A frika 

gaan Eskom moomlik privaiseer en waar hy b>kans 97% pan 
10 ONDERSORK NA DIF. MOUNTLiklEin OM die krag in Suil-Afrika 0/wek, 1, hy fentik n monopoliscer 

ESKOM TE PRnAI!>FER derenmoidaarregule¢rders ing,$[elword. Ekdink hot meeT 
Dic Siaa[:;pre!.]dent In Mopenings/d¢ vall die gesamentlike / van 'n monopolie hoe meer moe, daar /reguleer warden ¢k 
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wonder of ons as VMEO nie miskien aandag aan hierdie s/ak MNR P J BOTES: ROODEPOORT 
[noct gee soo& dit hoort nic. Dit + d kommentaar warck daa,cor Men= da Pre£* ck dink die ander aspek ks naiuuruk die 
hei. fskom·¢lektriskcitstaricf-verhoging vana f 1 Januan¢ 1990. Dit 

is nog ni¢ goed/keu, deur di€ Kabinct nic aangesien ©ni ner 
BOKKIE BOSHOFF: VANDERINJLPARK n maand :eld¢ n verkiesing gehad en ek dink daar is nognie 
Volgens die r•erwe transforma=]ys is dit blykbaar 'n [>8 wat uit/luirsel daaroor ecgic nic 

gein5[alleerdciransformators beval. Now/,sulksdinkekdien Mencer dic Presidcm al wat ek in d c ve,band kan /is dat di: 
dit nie enige do¢I Ine, maar ek dink tog as daar 'n lys kon be. nic mccr as 14% sal wees nic, 
sluan van res/,we Ian//imators. werkuke spaar transferma- 
tors. kan dii vir baie van ons vin bie poI nut wees en ek MNR FLU DANIEL: PRESIDEIT 
wonder o fins nic miskien dh op daardi¢ basis welaan die gang Kan cos vir Dne Krumm vra of hy vir ons verder sal inlig 
kan kry of aan die gang kan hou nie. daaroar Ek dink hy h by dc broo wan inligtlng 

MNR P J BOTES: ROODEPOORT 
MNR P J BOTES: ROODEPOORT Ek glo nic hy sal ons verd„ daaroor kan •nlig nie Al wai ck 
Meneer Boshol ek bet bail Probleine in die verhand U w. u kan / 6 dat /1 tie me« as 14/70 sat wee me. Dit hang af 
dat as n 9//ad'nr¢5/welramformator,lanhouns,kire van wai die Kabin¢t bestuit oordic aangeleenth¢/. Ek weet nie 
gevalle het hy 'n transformator wal in die!16 is en dan het hy or ck nou pooruit praar nic. maar dir was dic geda/4 
'n bystandsmnsformalorwat daars[aar wat nelingeva•daardie 
trasfwmator bule werkin• Taak, onm,ddclak 1ngtskakcl word. MIR FLU DANIEL: PRESIDENT 
16 dit .0/ n Iransformaor wat beskikbaar Ls en wal uitgeruil Kan ons aanne:matons op 14% kan beraam virons iockorn· 
kan word? Ek glo nie slige tari¢herhogings' 

Die MXR P I enign' transfr*malor wat untgeniil kan word, is •n trans BOTES: ROODEPOORT 
formal€n w.,t ererts staa,1 /1 .ks doen iii'In .. de D 11 Sluds hang af hoe die Kabinet daaroor voel 
raad beste het viringeval die Stadsraad sckere probleme on- You will recall M, President I mencioned la* year at the Tech. 
dervind. Dit kdus 'n moeitikeaspek om te besluit of 60 'n tran,- meal Meeting ihat,he rd inceaseshoul have been 12% for 
formalor beskikbaar 1, Idan ni¢. Ek dink dieenngstemanier 1989 bul ihe Electricity Council recommended 10% and it was 
wanneer kmand probleme onder//. en hy nie voorsicning #c aitepred by / he Cabini. 0% of the conditions K said was thai 

ak her virsy cie bys(anlstransformaiors nle, is om dan m. il may benecessaryto addanocle,2(% and thai bring it more 
en die VMEO of Eskom te n aderenek dink dan salhybaie 

'52 or Icss thi: year te 14%. So that g what the present rosilion 
u gcholpe raak. Ek glo nie dat hierdie 4, enigedocl dien nic is. bu[ ihe last say would be the Cabinet 

en da[ die definlsie 'an 'n by'[andstrall"ormalor ietwa• 
problemanes is MR DAVE KRUMM: ESIOM 

Ithink Pi ls right, we haveasked for 14% and •e have had 
BOKKIE ne more informalion back from 109, OFF: v ANDF/11.,1 PARK Ihe Cabinet from t!,at poini 
El so '11 wc can say o you 0,1 vers'LUn die probleer, maar 'linr Notes he[ 11.11 net Re,8 the price increak Lf, tha[ we I e 

que,/ 34% and dal we mui await the (lecision on Council level ons die VMED kan nader, [naar wie indie VMEO? Asdaar 
]]le'n •s is me dan weet ons Ille wle om te nader nle Ek woel MR FLU DANIEL: PRES[DENT 
Wul sinvol gaan wees is om ondernimines c vra om eertik le Do you anticipate Cabinet going in acept ]404,? Wa. 1[ wen 
weeb ==hullmoontlik behulpsaamk.in wees. rnM ander rece,ved or did you have eyebrow, [•fted? 
- daardictransformatorwal daarstaan vir ingevalie(s 

MR DAVE KRUMM: inge'ends ESKOM niks i.eeniedan ./t wei bes'k.:r in >,1 nood- Mr Presidem. alll caniayist hai [don't think we can the In geval. As ons so 'n lys kon k:ry dan dink ek kan di[ van balc 
an en.ironment where we tak¢ no'i, and pay tater. I ihillk •e 8,001 witurde wees 
bave[©lakilbe [44 kis rea,onableand below he in/arion 
rate / wekeepitdown weare julg./.]nok fu•ward,0 

M.R P J HOT}Lb: HOODEPOURT higher knercases in the /»ming yeaTs. 
Menee, die President,lit ISJuls,n) prnbleern, 'ntransformator 
I MR FLU DAN]EL: PRES[DENT lie •0 mak]11: bell/baar le. lit ko' 'n klomi ld. daar 
#=*ne, daar M arstalwle aan verbonde, daar is Ycs] Ihink Ihe 10% bale of lai year was incorreclinany ca.e 1, 

•ake wa well below mflalion wat gereel mot, wrd Ek wee: nle o f dll so makI]k is nic. alld om> placed Eskorn In a n mvid, 

niaar ek drnk dieukvoerende Raid un dic VMEO kange,lar ous posilion That any increases in the future would ["k infla 
Word, en die l],lmirende Raad van die VMEOen die volgendc tionary and this K the fa,N ve have i o face up to now We w.u Id 

&*·aa die Elektrl•,teusve©•sle,ungtk=*Ile probably have been faced v a a 12% increase now. had.1 been 
12% 5[crk daarmee bemoei om so 'n onderneming behelpsaam (e lasl year. inflatton al the moment is r,]•ningat ] 6%, there 

wees !"dien daar ln probler Liendaar kan oak me[ Esl<om areprobably oders in lhem«[ing who can ee us moreinfar 
geykaket word. Ination aboul [har, bu[ 1 think !6% is the accepted infla,ion 

rate a' the 'Tiomen[, 50 you are below inflation Lets say i,e 
Ek .10 reglig dat daar nle enige nul ls uni §(1 '0 1)'i daar te Riel sympathise with you. w¢ know bact[> the situanon you are in 
nle. Fk mee die •kakeling behoart vanaf die ingeniour na die and you havego[ [o make a profi[ 0[her/'e you "nt be able 
V©orniter wan die Elektrisiteit'voorsi¢mngskomm w wee5 cn to priv/*. [f,Ou wanito 'c ontothe stock whan"like k 
daarJeur behoor, dle ingen,eur Neholpe te raak cor (hen you multshow 50/0 form of profit. Davedo you want 

w commem fur,h/on The stalemeni madeby Piet or to * 
MNR FLU' DAMU: PRES]DENT Piet Lo gerling hims# cui or hi, 1404• 
Mni Boe:, toi 415ekere •nuies[em ek in¢t u saani. maar ek 

MR DAVE KRUMM: 10,KIM wonder a f // skal eli 1,£ Ue met I Nywerb¢id *doen kan word No f canh assisi on lat anymore. but I would like Io com "]¢, wan' daar is fe'llk net'n paar wai die transformators ver- 
'aardis arcer. 46 1 understand thequcs- Ln die grates - aarvan unG nou poat. en a: daar menion thesale / nemork m©t 

hu]IC geskake] word weet hull¢ presies wic sulke eenhede "t hui tion. you wan, me to reply on why •e changed our policy in 
be•kikking het. Ek gee / nci as n voorb¢¢ldomdat ons thal baie regard - Piet. is 'hat correct? 

bercik her met hlerdie wys¢ van optrede / laaps•ad waar daar Escom changed ie. policy toward:. (be ,/e ot neD,orks Wcli 
Probleme ontsian he[ C skakel me[ die pi@aslike Nyweraar I Maned a httle *hile baik when wc became bu!,iness focu; ed 
Wat [rans formalors vervaardig en hulle hi kennis van wat dal,r andwe hadrolook u •holescrics/questions #ha[our busi 
Wel beskikhaar is in dle land Eksal voor,tel aanmnr Bokkle n©5§ was doing and how i[ was performine. 
Roshoff d/ hy op dies/fdewy,evoortgaan socs 00§.1/ pla06 
daarvan di die VMEO hom daarmee bemoei. Onlings he( Es Oneofill©Queslions welookedat was ihe ques,ion of •ubsidy 
kom diesel/e probleme ondervind, waar die Nywerheid ·40'A I kno,i. thts M a very hot issue amongst the ·,upply indu• 
ge'kake! 11 en ·,1 op iffing ge'ind ir.. wy and wherc this arm frl>m, and I think all Mumcipal/* 
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can agree that our current tanffing philosophy throughout tile local au[hority and local authority and Eskom We /60 viewed 
Couniry is such rhat the older networks are (he ones (hal are asa local authority and w¢ transferrd or bough, from Eskom 
viable and the newer networks really are subsi/sid for capital in thc same win. Tha, philosoilly is noi'. par, of the past and 
from the older ne,•orks. In selling our networks / boole·alue we are going / have [o view ourselves strielly on businesslike 
the only time they were bought b> the M unt:ipalities 9 when lines and recover costs and operate on bUSIn¢5;like lines. 

theybecalne viable as an operating entit) of their own. Whar MNR CHR]S VOSLOO: RAAD VAN PLAASLIKE 
happened was. Eskom was losing a viable profit base, and what 
waf,happening,•asthatourexistingcus'©mers, ourremaining BEETUURSAA>GELEENTHEDE 
domm, then had io pay high charges to carry ihal !083 of Mencer die Presid¢/1. m Raid is betrekk¢ en! gemeenskappe 

dat 
income And really te probeer I¢i na scifttandi:heid. Nou gebeur dll parlykeer - "Nnudicingour ow,i cusionner:, [0 

the benefit of a smal group of oihers. and whai we did on,wikke],ars @¢biede ont,:.,kkel waar Eskom tradisioncel die w 

to / down and look 21 the whole way we approached the voorneningmerheidis. Eskom / dit dan oorneem b> dieont. sy, 
tem and i y and come up with a fairer mechan„rn tha[ didn'i wikkelaar/co gcon ketenie Asonskortdaarn, prot*:crom 
only prejudice our •ust,•mers, but didn't try and penalisc [he hicrdie *bied by hulte oor te neem. om dit aan nonafhank- 

lik€ pla281ikeowerheid oor [¢ B, waardiecienaars van daardie buyer of [hc equipment Ioo much. 
grond reed; beraal her vir die n/[werk, want Jaar(lie netwerk 

We anne up with whal wc called "An economic value of th' is ontwikkel teen die kon¢ van lie grond. en Eskoin het di[ oor- 
ne,wmr'' and relly wei"ked ai our earnings oier Thc life genecm teen 8¢¢n ko@•c nic. 
of the network, discounted at // we assumed or take io be 
a realistic return on the inve•tment o f capi[al. We have movd Nou die oomblik as daardic plaashke owerhoid / probeer oor- 

neem van Eskom dan moet hulle dit oorn¢cm [ccn die klandisie- away from a depre¢iated base of §0[ling our networks to one 

of an eco nomic base. I know 11 poses quit€ a penal,y or a hieher waardc daaryan en dil dink ek „ •n bicuic vergwog 
puraa/pric/o the Municipalmes bu[ then againon the other MR TREVOR {;AU'T: AFFILIATE 
hand it ducin I 'nall¢ our remaining customers. and w feel Thc ques/kon we /em zo bc deba,ing ,$ one of policy and ir 
I.quilcalirapproach. relaics to nor€ than just the sale of Lhc asse• Eskom has 

MR JAN LOUISER: BENON] enumerated a policy by which i[ would like (0 541[ it, med. 

Meneer die Pretident, Mat ek '0 pas weer gchoor 11¢1, bive•ig Itals/hai a policy regarding th, sates of electricity Ihurprises 
ne, wee, dat ons as Munisipal€ Ingenieurs bekommerd mact me [haihe AMEU does not appcar o bve an equi valn, poli- 
wees. cy. relatin' 10 1¢ purchase of assets for what AMEU expects 

as an acip[able priccincrease. or various othcr policicswhich In die verlede het Eskom hierdie ne[werke aa[! OIls vakoop Leeri sccm to And I would 
die uititaande balans •an dle kning U ¢©me up under * repon. t ask whether moet ontholl rskom 

the AMEL, ageepting Bat ic 1 verydifficult under 11§ structure setariewe maak voorgicning daar¥oor da[ hulle n/werke kan 
to enumnerate & polky. shoul not be addressing this Ipect. That terugbetaa] polgens hull tariewe Me[ and¢r woorde as hulte 
it would Take & policy approach rather ihan an individual negoti 

ons nou op ·n ander manier aanslaan. 4 gaan Eskom nleer .ion or a respo.¢ [0 somebody cics policy in each casc. 
prof/ uit ons uit maak. Ek dink ne dic Is rerverdig nic. Die 

ou basis van uitsiaand¢lining is billik. En as lie/staande le- MR FLU DANIEL: PRESIDENT 

ning hoog 15, dan bmal jy 'n ho¢ b¢drag vir daurdic necwerk, Trevor ihal k¢xa¢N> whai ! was proposing now. ilial ihi• mal 
wallt hy is nog m belaal nie. Maar as di¢ uwaank kning nul cr be fur[her disi:uied, possibly / the end of the reporis or 
6, dan het daardic verbruikers van daardic elekinsiwi[§kema if you wantiodiscuss U funherin opensession hereor other- 
klaar vir hom betaa!. Hockom moe, ons noll weer durioar wiw, refer it to (hc Execullve Council and [h¢ El¢,Iricity Sup 
betaall ply Commiti¢¢ a f the AMEU,0 take further steps in this regard 

and report back further. Thi, 16 what my solution 8 00]d be. MR DAVE KRUMM: ESKOM 

I our history we'vc noi had a municipalitybuy anew neterk Mit JAN FOUR]E: EVANDER 
from us,and [ [hink all o f you around here will agrce 10 8/. Ek Wi] net graag by Estom hoer wat M hulle houding omien[ 
They only buy them when ih¢y become plable and I think the die niweiricf wal hulle besigis 0/ ultewerk omna/ivers¢ 
second imment - ca/ Ik jr N M unicipaluy would sen bae!, zark f be:paring uir te kinselleer. 
a network to us that they have had in operation for 20 years Mit FLU DAMEL: PRES]DENT and give 11 10 / for the bookvalue? I f they looked at [heir ac· Kan 06 dit nie 00/0, ior na hierdic bespreking nie. want ek counts and looked al how their Capwal depreculted they sould 

dink niedlit k betrekking not de that. op Inr Bote, severslae assulks nie. 
of het jy'n anlwoord nodig in hierdie stadium? 

Mit FLU DAN]EL: PRESiDENT 
MIR JAN FOURIE: EVANDER To suppon Daw. the way [hai Eskom sell their 116&0[6 is ¢ii· Menecr die Presidcnt. ja I hei cintlik daarmee te doen. want 17 Th¢ way Cape Town City Counci[ 511 their assels. We lake 
dil / •n decl van Eskom m 'n mens wil oorneem. as p na· 

it a¢ tuday'5 value and dipreciale it over 3% per annum and 
dl/Il besparing kan bewirks,ellig om aan daardie verbrui· sell k & :hat value 1 rhlnk ihai 9 a fair way of doing W and 
ker 'n [ don'l think purchusing goedkoper Iarief e gce. En nou is hull¢ besig om 'n nuwe the assi is be]ng at all preJudiced by tarief uit t¢ wcrk wat daardie dNersaeit gaan uitskakel, en ek doing n in /hal manner MosT o f ihencrworks you sell are in· 
wil of hutle bcwus is daar variably older m [han wee, wat 58 Eskom daarvan 20 en years or some of ihem / years old, so val·. nic? 

they are basically given away at loday's value. 
MNHt FLU DANIEL: PRESIDENT 

Mit DE GARDINER: AFFILIATE. Ek dink nie dit is 'n b¢,prekingspuni wai ons nou kan aanhaal 
This isa ve.y intereiting di¢ussion. but l would hke 1 0 go back op al¢ ver,lag van mir Rows nic Ons moe, M op 'c and¢r 
I I hisiory of bkim, which goes back quite a lolig lime. Belcenlcid aanhaal. Mn, Boles hi b kIS daarop [e /. 
Max Clarke over Ihere will know abou[ il. In the border region. 
Eskom bought the Ealit M•R P J BOTES: ROODF.POORT Lendon power Mation on theganne ha- 
sisof theoutstanding loan monies. The> bought /le KIm, w,1 Men¢er die Presiden[, ek dink k pOS]S• 13 da[ Eskom brsig 
liam's Town power slation plut Ils reticulation is 

Eystem oil 'le met nuwe 'ariefs,/els. wat hullebesig isom uii le werk, maar 
en bame sy,tcm and they bough, 6 Alice ck link in hierdic &,adium is dii nog ni€ po•er station alid van toepassing nic ret,• 

ulation on thesame 5/tem. on Ille oulstand,ng is loan nog nic Fed/keur ni, in ek dink ons meet maar wag tol 
accounts. 

So f don'z u/erstand this change of policy. daardiest¢lscls beskikbaaris. Dulalinligringwat ¢k kang« 
in hicrdie verband. 

MR F l. U DANIEL: PREMIDENT MR FI[KIE KOTZE· PORT E[.]ZABETH 
Mr Gardiner, I think th© ¢han# in policy ,§ quite easy to un- 

1 feel allfus stl/lat••ear¢iatkngat crosb purposesand thai dersiand. Eskom M now business Am/d and [hey are out we refer :his matter p the E,xecu l Jw C[,uncil and all i he m em 
c rever costs and this is as %imple as [ha[. *hereas before bers then can be notified aft¢rwar,ls 
I [hink wc wereall in local authorhy vein iransferring be I/n 
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(b) 713/59100 Commize¢ for E]eciromagneli,Compa[abilith 
SABS-KOORDINERENDE KOMITEE •¢) 754/50500' Energy Dispensi• Controllers 

{d) 791/30170 Di&tributiOn Tranarmers. 

VERSLAG Ce] 791/30230 Con*act Trans former Sub tation, for Use in 

SABS CO-ORDINATING Public Areas. 

10 /1/50240. Standaid Longlit,dinal Mini.,obstations of 

COMMITTEE REPORT Rating not meed ing 315 k VA R¢v. 

(g) 15/14/14 General Power Cables Cummitte. 

Ch) 764/50026 Imprinaled Paper-insulated Electrical Obles. 
deur/by: 60 783/50390: Gloei-aansit[¢rs vir buisfluoresseerlampc 

0) 791-50]60: Insulation, Co·ordinarion and Standard Vol. 
A.J. ian den Berg Iages and Currents for El¢ctrical Supply. 

This Committee wi appoinid as recommend. 
ed by Ihe SABS and th© ripres¢ntativ¢5 are 

C J Scherman. Pretoria. Convenor (see hi 

report-i[©m/,9) 
L THE € OMMITTEE K C Dibb, Durban 
#Commincecons]Nt&of Messrs A J van Jer,Beig(Convenor) P A L"* Johannesburg 
J A Loubs¢r and J E H./.r>ch ./h Mr J K lon Ahlften C E AclaN, Porl Elizabeth 
as Technlcal Secretary F L C Daniet, Cape Town 

J A Loubscr, Benon 
2· ILIEMENE INLIGTING E G Davies, Pietermaritzburg 
2 1 Venke/ /111©,4 8 /¢durcnde d•e t,®erk 1 Mei 1987 Ck) 763/31210 Merkabinite. 

(1} S A Na,ional Techniial Commiue¢ 231 ·'Swneh for toi30 A.,1 1/9 gehon,.ie sake / telefonies afgehandel en 
SOmmige is na die Lit/oerend¢ Raad verwys vir alandeling. Appliances", 

Cm}772/50170: Aardlekbevciligings/nhode bo 30 mA. 
2.2 [he SABSher 'nnuwebenadering,01 kon],teeverce€nwoor An) 772/50180: Safely Specificalion for Comracion. 
diging en dle VMEO is versock om slcgs den verteenwoord,ger (0> Tr 20 Al! C.,ble, 
en eell plaasvervangcr (e bellnern· 

2.3 Die SABM het meegedeel dat vanwee'n algchel 4 heror VORDERINGSVERSLAE: ¥MEO· 
gani5asie VERTEENWOORD]GERS •an •kere ardehngs •an die SABS alle projeknom- 
n1¢•s veraT'der. 

4 1 Sleid worderingsver/ae van al:ti/'c komit" word hier 
2.4 Dic Afdeling „n Elekir]£ Iris/]asies, SABS 0142. M oor- onder gen•em oT/er die Maam van die VMEO ¥encenwoordlger. 
:i.&=na NE•i.APD"'•deT d. heit -• van-nr ' C van 

4 2 Per¢,•enwuordiger: Mnr J A Loub!,er 

25 Mor J E Tornsisoorgeplaasas Sckretar•vandlieSAN/- 
4 2.1 763/51010: 51©na]C Komitee van die HEK en die Elekiries€ Standaard¢ Bedradingskode (voondurende At- 

dl 1% na milr A J Claassen as bestuurd/ Dor/plaas. heryieni•g) 
Dle hersicning van SABS 0]42- 19 is deur die Raacl van die 

3. "PRESENTA SABS op 3 Junie [987 goed/keur en die Tegniese Komitees 
WON 

WG 3 en WG 4 $ dus ontbind. Indie pickdaarvan is eenenkele 
3 1 Represintan/sof the AME' hape been nominaled [0 ser•e k om,lee saamg,slei wat hetrok ke 51] wees me' die poortdurende 
on 1110 following new SABS rechnical Conimitices hersicning van die Kol Die VMEO se •erleenwow/F op 

(al 713/505.: hicrdic komit« Common Signa]!in: J A Loubser 1,1/ mmr J K pon Ahlfle,1 for Use in Trunked is mnr Land 
as @hernaticf Verder isdaar Mobik Radio SYsLemn&. besluit dat die Kodeelke vy,jaar 
as 'n hersien¢ uitgawe *publiseer sal word. Voorste[]¢ vir wysi 
@ing kan eger heeltyd aan die Raad van die SABS •oorgele word 
vir goedkeuring en sodanige w) Wings, andien aanvaar. kan dan 
deur midd¢! 4'an a fkondiging5 m die Staatskoerant by/a onmid- 
de]Nk van k mg wei. 

Ell kedosyne wysigings E reeds deurdle komm aan/ar, maar 
nic aimal is dadclik afgckondig nic. Een van die Mangrike 
wysigings waire¢dlsin Staarskocrantnr. 11125 vall 5 Februarie 

dan nue van aardlekkasiercla'§ i lie waierverwarmerstroom. 
law. Sub-seks,2 6.3.3{d) 1/¢ggelaai. 

Hiew¢I daar die aQ,lope [wi /ar s]¢gs in „rgadering 
hou is naamtik op 14 Jaouarle 1988. ismeeste van die Fi 

/ngs deur muddehan korrispondensic afgehande] en'n oct- 
sa#ike hoop papler,verk was dus dic /volg daarvan. 

Ten einde dic mfien/oordiger opdic konitee behulpsaam / 

wees, he, die Uilvocinde Raad van die VMED •n werkgroip 
saamses[/ wil mnre Charle, Adams, Jan Loubser en Bokkie 
Doshoff m¢,laas:enocinde as sarndoeper. 

Nagrae insat:e dic Gebruikskode. dit / / vertolkings. kan nog 

1. steeds wos m die verledc direk aan al SAUS gerig word, maar 
voe/elle vir wyslglngs moe, asseblief aan die werkgroep geng 

Omangs is kennis oniang da[ die Afd€ling vir [Ickiriese In 

Mallasie, ourgeplaas is na NETrA (Na•unale E]cklriese Toels- 
fasitin: Apollo• onder bes,uu, van mni j C un Alphen en 
ook dat mir Van All>hen mortaan I voors[,ie• van die komi. 

M=, Ait•e •- den aer% tee sal {lptree 
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Dit is e// h/1 yan pas dak dic dank van die kornitee aan die 4 4.4 Vrnwy*ingsnulnr™:r 15/14/67: 

vorige voorsiaer, mn, J E Toms. oorgech word vir 'n (aak wei Pruieknommer 763/51210 

ged/an Meterkablne/c 
I hel Imy o p 7 Desember 1987 in kennis gestel dat ck op hierdic 4 2.2 T63/510§0: Verpli#te Spe/flk,sie vir Kontak. 
kom](ce aangeste] is maar ck hel 

/roppr. Kont,ksokke en V,!rdeclpruppe no@ Seen korrespondensie in 

die ierband van die SABS on,vang nic. 
Hierdic projck ispoll" cn diespesifikasie is in Staatikocran[ 
nr. 1/66 van 21 Augustus !987 afickondig. 

4.4.5 Werkgroep - Gebrulk,hode vir Hedrading vin 

Kenniggewingvan n loorges//dc wysigin, is soontangs:005 Persele 

27 Junie 19890/vang. Dicdoctdaa,an, omdiespesifikasic Hier•be werkgrocpwat na die /gni¢sc vcr/dering in Po[chef· 
in lyn te bring -1 SABS ]64 -1980 en TC 23 btroom geskepis. her weliswaar niks met SA BS·regniesc komi 

tees [c do¢n m¢, maar aangesien dit iog verwant is, gee ek gra# 
4.2.3 763/51050: Muur. en Toestelskakelms die volgende te//Iring 9 u inlig,/0 
Gedurinde die afg/ope 9/ jaar is d¢/ ¢¢n wysiging aan die Ek bet'n stuk wai al die navrae rceds bestaande spes! fikasie aangebrin@ en we] me[ betrekking en probleme rondom SABS 

1064 waam ek bus is, beva[, Ics@me met my •oors,elle toi diearbeidsfakier waar/endic skak•laars getoc•s moe¢ word daarop. saamies/l en aan die ander twee lede, Innre Jan Loub- 
ser en Charks Adams. /Bur Weens die feit dat die lede so 

4.2 4 712/50140/50150/50170: Verpli,le hilisheid 
,er yan mckaar verwyder is. moi alles dir middel van kor. 

spes/Masies vir A/rdlekbeveiligin/.c·enhi·di· 
Slegs M vigadering is dio afgclope twe/]aar gchoo, naml respondensic g/kied co aanvanklik kon ons nic op dies/fde 

golnengt¢ kam selfs cor war le doe] van die op 18 Mci !989/n hel hoofsankl]1• schande] 00. die unbalans workgroep is nle. 
stroom war vloei wanneer die roeisknoppic gedruk #ord. Ek n ill[Ir Loubser het cgler op 25 Me, 1989 bymekaar gekom 

en die aange[¢¢nmeid Iesame me, mn/ Adams se kornmentaar 
4.2.5 783/50420: Verpligle Speslflkal vir die V/46/ bespreck en hopelik s al die *¢rk gr©ep nou koers kry en sal mn, 

,•an Glim"Bilters vir buisfluoresieerlampr Loubserbinnekon diccers,¢voo eggingsaandiebedradings- 
Spesifikaic vokooi en beskikbaar w. SABS 1479 1989 kamitee k•n decl. 

4 2 6 73/503'70: Verkeer!,1/te 4 3 Representitlve: Mr AHL Forimmn 
Spesifikasic voltoo] cn beskikbaar as SABS 1459 1988 

4 5.1 

pun 
4.3 Verteenwoordiger: Mnr J D A Igm 

*151 
*pelI 

4 3 1 722/50520: Onunder brrek],arr Kr,11,stelsels .0 
Dm projek is af@chandc] en Redurencic 1989 deur die Raad van 
die SABS godgekeur. 

.E 
Et 

44 Vmunwoordlgen Mnr J J Bihoff 51 2! 
4.4.1 Vernsing,nommer 15/11/5/5/1: *. 

Pri*.ommer 851/51830 

55 3% IMpy pe en.toebehore (met skroefen' en mell,laddeer/1 
liz 

AektrieNe Bedrading) 
ect I Meta,Jlcipype - SABS 1065 1985 Decl 1 

I 

icrdiespesifikagicisop 27 Februane 1985 goed/keur waar- 
na klcin 24/12377 F. 

wysigings soos volg ler sprake #as 6&22--'E ki# 
1. Seplember 19/ 0% 63 mm pyp uit die spewfik/%ie Le ver· 2%222:22 2/1 

wyder aangesicn dit m vervaardi of *b,uik word m 

2 No, mber !986:Om r naailose pypcy oersioninge maak 
en om'n wys,ging aan die korrosic,011§ aan [c bring. 

0* 
O.noemde ...... in Junie 1/7 8/edgekeur e 

n Konsep· w ysiging gedaiccr 21 Desember 1988 is ontpang wat E* 42 
vourbiening maak vir 'n ander Icnite pyp. 3:. 1% 
Hoewel hierdie spe5ifikasie reeds goed/keur is, is die kon,Ice 
blikbaar nie on/bind nic. 

4 4.2 Ver-§inghnommer 15 11/5/5/1 
Z Projeknommer 851/51840 UN 

Melaille,py / en -toebehore (mel J.8 t K kroefent en "1 NI• dde ent' 6E/•1/*I/51 vir Ek·ktrieir ..... 
Decl 2: Metaaltoebehorc - SABS 1065 -1986, Decl 2 SUB 
Dle spesifikasic is *durende Maart 1986 goedgekeur 

n Wysiging aan die korro,ic,oc[!.cn ook om vir naarlosepype 
Ioe ze laal. „ in Junic 1987 goed/keur, 'n'. 
4.4.3 Venv.*nom™er 15/I4/12/1 

Projek.,immer 731/5(Milo ..vs 0950•/19£ 
Bed,/inikede - Werkgroep 4 
Die w¢rkgrocp is m 1987 on bind en aigeskaf. 
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4 6 Verteenwoordiger: Mn' C J Beaurain 4 8 Repres•n-ive: Mr M Lee (replaced J H Davies) 

4 Project 0781/5038: Electric Stoves. Cookiug ToM and 6 1 791/50230: Miniatill,rsul,sta* 
Die Project 0781/50[4: 040s, Grills kommenlare wal op die ter$10 konsep- ipe/asle gelewer 
iS, The only activity ishlykbaarreeds during the war w a grolendeels verwerk proposal [o permi, a n]/diege.01. dal 'I largcremperature riscon the surfaccofa "ove man is preemly aangepaste konscp binnekon verwag'hord permitted. This however, was rejected. 

4 7 Veleenwoor,•iger Mn' 3 I . / n,jet• 4 9 Verte¢nwoordiger: Mor C J Scherm"n 

4 7.1 SAIR 1037 - 1905: Stallriaardionsformator- SABS-komike vir Slanda»rdspanni•, ·strorne en -i§olasiepcile 
deurvocrders: Projek 791/50270 vir El/ktri/eitzvoorsiening (SABS 1019-1985) /rojek 

Slegs een kongep-vys®ng win hierdil bes:aande spes, fil:a•e is 791/50160. ver•ys[,1 15/14/64/1) 
Oomeeg. Die effek •an die voorgesteide wysiging is orn dcur- Op dle seste VMEO.kon,ensic war in Sep[ember 1987 in dic 
vourders wat, soverditontwerp, vorm en afmetings betref. iden- Kaap/houis. het'n referaar onderdletit€]"SIandaardspan 
2/5 / /7/aidenbe' aan d' bpe,1/m 8, wryle stel •anteel•14 ning vir La¢&pannlng-:lektrisitcusveors1cning'+ gedica. Voort· 
teri upsigi van nat kfagfrekwensie-, drece impuls- en tempe· spruitend Iii besprekings 1 /C onderwerr het lie Raad van 
ral"rstygingtoetse aangesien hierdle eienskappe deur die die S A Buro vir Standaarde 'n komitcc ainges/ om die 

genoemdconnverp. vorm cn afinclings bepaal word Die voor. spesifikasic vir"SIandaardspannings. -stromeen „0[asiepeile 
@es/ld¢ wys,ging is deur u vencenwoordigcr ende//un en / vir [lektrish/s,oorsigning". SABS 10!9 19 15. le hemen 

{leur die RHad v• die SABS Hai•vaar Die volgende insimies. organisasies en bclan:hebbende, 5 

g¢"01 on] in die Bomhee le dien 
4.7.2 Algemene Korniter ing. ](r•gk•bel' 
therdie komi ¢¢ 1, gedurende 1988 hers@amgewe[ om na ver Die S A Buro vir S[andaarde 
9kele spes,fikasies te k>k. Tut dusver 16 0:6ee uke corwees D]e Veriniging van Munisipal¢ El//si(citsondernemings van 
1. Suid-Afrika (7 D...Incm •crl¢.*00*igers) 1/88· Muterill . /.soller. Fleklimr K.'ll Die lanier van My,tweBe en 111*ame Kooa - Dee] ]]l l:,slomere [Projek Die Wmnskaplike 764/50600) en 14>perheidnavorsinesmds 

E'kom 
Hierdie koniep·ypesifikaile is vir kommentaar "orge]0.1 D]e Dcpartemen[ van Mann¢krag •eiteenwooid#,heigeen kommeni/r @clcwer nicaange The Domes,ic Appliance Manufacturer·s As,wcialion 0, 
sien geen •invulle 'dIae Men,auk kon word nie 

Sou•h Africa 
2 SABS 168-1978: Rubber/gleerde Kabels em Buigsanle The Electrical Engineering and Allied Ind„sines Albouninon 

Koorde (Prujek 764/511040, Die Hoo/pannings- Kaordinerende Komitee 

Stess ee,i koniep-wys,ging •al, lucile be'llde ipesifika'le Dic S A Vercniging van Raadgiwende Inge,1.eurs 
M "rweeg. Die effek van die voorges'elde wy,ging isom Dic S A Instituut van Elektrks¢ Ingenieurs 
w Etileen Vin,el asetaat gebaseer,le rubberisolase in die Die S A Vervocrdiet/e 
•Pes,fikasie voorilening te maal:. Merz & MeL/lan (South Aftical 

Pilkingron Flat Gia/ (S A) (Ply) Ltd 
4 7.3 SABS 1481 - 1989: Gemee/,kaplike Seine •ir Gebruik Cullinan Electrical Division Limi,ed 

in Mobiele Lindr,805!elsel, met Din»rmiese 
Ty dens dlevergadering isverskeiesta•daards/annings Frekwengiedeling oorwe•g (Projek 713/50SS0) en '§ Hier/le die perkc van 1""bare spanning·"ria,les e ""ar spesifikam is op die Bruse Der/tement ·,an Handel bare spannings,oleransies Iir elektriese en Nywerheld loNelle bebpreek se speyifikasie ··MP I 1327 - 1988 A Signalling 

Standard for Trunked Prvate La/ Molle Radio Spstenls" Na indringende bespreking van as/kt¢ rondoin die verande 

gebaseer en 15 deur al die sulppe ]11%11,itend goedkeunng van cile ring van 1¢weringspannings •s 'n voorne] dal die slandaard-][LK 
Raad •an die SABS /¥oer. spanning,an 230/4(»Voltas diestandaardspanning virlaespan 
Tel) nmgkrag,/orsic=gln Suld.Afrikaaanvaarword.deur·nver einde al die hetrokke betangegreepe " akl:ornmoderl i6 
die teenwoordiger van die VMEO inged,en. Dit voorst LS fellik 

volgende paragraaf in die inleiding toi die spesifikasie 
•14¢6'/11: Inparig deur die •crgadering aanvaar. 

Dic ...Wle' vergadering hi verder oak die ended for use in pubhc subs'nition trunked commu· ulgende beluile geneern· 

111[yrepealers>stems/perat/gonanall/„wide bash on more / Vir swisels wa[ // die standa//panning (230/400 V) 
than one channel. [1 15 also iii¢nded for ux in other (eg pri- bedryf word. mag de spanning b> dle lew¢nngspunt mel 
vale) Systems where compalibitily i• an issue. 11]emeer as 6% vandies/andaa'/Banning afwykvii enige 
Gebrulk peri/de langer as 10 8/ereenvolgende minule nie. van die (Die spes fikasie 16 dus grootliks vrywilhg Dit dien kweringspanning is dus 230/400 v I Ook gemeld 6%, 

le word dat perdere verbamlhoudende dokumen- 
table Ab) Le'cransiers dew telekommul,kasie wailaespanningsne,werke t•dr>f /1 namens) dle Merheid opgestel teen span- 

1/ n/gs anders as dic moe' wed voordat //daardtpan/14, Ineel hulle Bir\sels h ierdie spwakasie werk]Lk Nebroik sal 
tan seleidehk aanpa, soda[ alle // pannin//elsels teen die word (nilder undere melenning un frekwensiebande war en 

2®3 teen die 6[.Indaardspanning van 230/400 V toel£metodes). bedry[ 
ud, 

4 . Vir sic]sels wa[ intussen teen 7.4 'n spanin,ig ler as diestan. Subkomitee vir lek/comagneriehe ters•>enbaarheid 
daardspan[,ing bedryrword (m.a.w 220 V irekels) ini die (Projek 712/1•2SO) 

Hieidie spanning b, dic leweringspunt nit bulte die perke val] kom,tee, n <ub komitec van dic Frckwemic Spek,ru•, 230/4<JO V plus 6% en minus 10% wa ./. //3/rende Kimi,ee, wat op sy beark ·n 'ciarnentlike SABS (d) Vir stelsels wi inlusse"en n hoer P.kanloorkomitec •panning as dic 'lan is lot dumls nog ne, werkErnepe •aam· 
/4 daardspanning bed/fword (rn a./ 240 / en 130 V /wa[ na dze //„[0 I I kil]ende aspek,c van die subk o,rn,te se taak 
sal mag d/ spanning by & k,k. leweringspunt nie bilite die perk b..: van 230/4. V plus 10% en minus (010 wee, me 

(a) G.oeligheldvan.,brulke'loeiumr...!.....,te- (e) D. SA. 101>herslenwordoms[egs IL, le'all.aard. 
1(fone. Foonlike rekenaars, cns. vir /dio 11,[senclings spanning vooii¢ning te maa k vir lae'an ni,ck'Wv"rsie. 

(6) Dietneldatbareperke•an/Fu!.ralln•deurverbruikers- ning 

tocru••ing. m Dat SABS 780 hersien word om voorsiening le maak v, 

(0> Die (ocla/bareperkevanRF.uits,raling,deuinywerl'eids, 'ns¢konda nullasspanning van 420/342 V en 'n mmus van 
besigheids., mediesc en wilenskaplike asook 'en.pre'd"g 5% lap om bes,aande 220/380 V-stelsels leakkommodeer 
&[els. torda[ hulle uitfas«i word. 
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{0) Dat bestaande wetge'Uns @cwysig word ¤in voorsle,lin0 le 
maak vir die Hwe standaardspanning. 

Ch) Dat alle nuwe stekels en diskrete dete van bes[/ande s/- 
6 wai in dns geste] word. na die inwerkingtreding van 
die zewysigdc wetNewing •cen die nuwc standaardspanning 
bedryf word 

Die vergadering he! 001; 'n subkomite¢ aan@¢wys on] 'n koll 

4 Mdie Eysiging van die Regulasies Inder die Ocktri31[cus- 

wet op te sE. 

Dic konsep. ysiging van dic Regulasies is na d. E]¢klisiteiLs- 

beh/Traad verwys & go/keuring 

4.ID Reprebenlatlve: Mr A J vul] dL·n * 
8 Eleciric Siorage Water Heaters: Project No 733/50110 

(a) At a meeting he]/ 0,111 Augu, 1988 n Masconfirmed lhal 
SABS ]5] makes allouan/e for aplugins[ora:cheaters. 
The Wiring Code M amended I clarify This poin¢ 

(b) I wai also recominended that le definition for a fixed 

water heater should be :han@ed 10 "A water heater 'hal 16 
perman/ntly fixed / a specific location". 

(c) To accommodate /1.-in geaser5. it shall be fitted with a 

flexible cord /omplying with SABS 150 and a plug coin- 
plying ni,h SABS 164. 

(d) A suitable ear(h terminal /0 be provided. Ma¥ EuR€M Prnork•, Owd Pie•im• E a.ta Ce) The rating of the working unit shall not e"eed 2 kW. 

{D Water heaters with flexible cords would be lim/cd lo a ca- 
paelly of 23 1/ies 2. Op advies yan di¢ SABS het haieonderne,11,rib 231/400 V 

I) Idcntifiealon of terminals: transforma=&. veral die in minguhs:•ies, aai•ekaol 
Earth continuti, lerminal 1 sonderiuppunte Hicrdie irans formators sal aimalvervang 

moe, word teen aslronomie'e bedrae 

Negatly"neutral or return terminal: N 3 Ek dink diar word ge„„der v„ probleme ind,em '11 

Positive, pha§c or live tenrunal L for single-phiue 2,1/400. V-trandrormator iner tappunle se sekond@re s•n 
and 1, 2 and 3 for nina op,estoot word na 242/42(>V weens noriersad,pilix van 
three ph.•ses die kern N daar al veldtoet,e in hlerdie verhand ged,en? 

4. Volge,„ mi Scherman is diar besluit ··dat alle .„we <te] 
MNR BOKKIE BOSHOFF: VANDERBILPARK scls en 115 krct¢ deje r an beitaande /e [sels wal iii Iens geve 1 
Met •crwy§mina I[¢m 5.3: mci(tric,e Insiallasies mleboue. word na die inwer/n/red/rng van die gewy„gle welgeW]ng 
merkekh,cropda[/aardrieingtansies is warclkeen [wee ver tien die nuwe standaardspanning bedryf viard 
tee.Lwou/#n e' dic kemitee het, 

Mul/innc me, 2220·V-toestelle wat in dies/h/, derp van '11 
Ek vers,aan dat die SABS K bel¢id deedae 1 dat gcen instan- 220-V· I 'n 230·V-sone irek - en dit sal heel n]Kemeen = 
sk mir aseen verte¢nwoorcliger opso 'n kombice moct 1,0]lie kon] -sal dus hulle toestelle nioct icriangmet to/tejlegeskik 
Die VMEO het m verteenwoordiger en / sien dric ing/nsies vir 230 ¥ 4 6% lit kan politieke implikasies h. 
hel clkien twee verteenwoordi@ers, Di lyk vir my me baic lo- 

'n Fraae aan m'r Scherman Isdtnesodal heelparty ecrsle gies me. want / dink as daar'n insinsic is wai werklik baic 
warcldlande wai lans 'n 220/3 80 V-stelsel bedry' belang hiby hierdie spesifiekc komi[ce. dan is dit ie VMEO nie genie 15 
om 00, le skakel na'n 230/400.V-"el"111"9 

Ek wonder ne[ waarom het die VMEO nic ook twee verteen 

woordigers as daar ander instan es m wat dit hel nie Ek Stull a f: Laa, daargeboekst:/ worddat hierdleou w.ap 
jutle geviaarsku het teen 'n perkee'de 

E &(ap DE € PHETORIUS: ERELID 

Mn, die President. el wil my aan,luit by die ander wat u reeds MNR COEN SCI]ERMAN: PRETORIA 

geluk/wens he[ met u Presidenikap. Ma@ u dienstyd /]uk- Ek kan bescfdal daar by bale Muruslpalitcite en baie Flektroteg 
kig en ,·rugbaar wees. nics, Sladsing¢nieurs en Beker],k ook by Raad.dede morintlik 

kommer kan ontstaan oor wit besluit U deur die komitee. Ek 
Dan wil ek m Aule van den Berg van ham ge Jukwens mer wA ne, graag daarop wys dal dit nle •n kom/ee :s wai nel be- 
sy unmuntende SABS.verslag. Ek was cens op 'n tyd ook 

staan uiL die VMEO nic, maar daidic Elektri ileits-indu,[rie sameroeper van die betrokke korniwe en is ird/ bewus van 
©mtrent regdeurdaar verteenwoorclig was. Daar was sewe lede die formidabilite/ om die besonderhede vir so'n vc„]ag [e be- 
van dic VMEO wat op hierdie betrokke komitee sedien het komendit dansaaitevat Ek mon homookkomplimenleer 

mel die rormaa, waar·in hy h hicrdic keer aanbled. Ek dink dit Is sckerrik waar dal daar k/Ste verbonde sal wees 

aan hierdic omkake]Ing na'n *andaardspanning vir Suid- 
Ek wil my kommeniaar [o¢spits op die verstag van mi Coen Afrika. Ek dink ook di dit in landsbelang is. dial ons kyk na Scherman oor dievoorges/kiestandaardspanning pirlaagspan. rasionaliicrins. nin//nwerke, tewetc230/400 V +64 -10%/anvanklik(vir 
hu /18,220/3 80. V.,te]„[s) en i 6% uite],delik (vana f die jaar Die aanvaarding m 'n intern/ionale standaardspanning / 
2003. dus o¢r 13/14 jaar) 1,impan,li,18 verspreiding ], 0, wa[ cor die hele whld heen 

aanda: geniel. en / Suid-Afrika in ged/gle bet m op dte Ek hei a] voorheen daarien gewaarskul - en di[ klink mlskien wlroldmark meeteding. dan isdit vironsnoodsaa. k In' ken- soos'nrefrein:dioorskakcling van 220/380 V -t•% nadle 
Ins te necm van wat .beur op die internasionale front en ons 

4. slandaardspanning #anoneindie bal proble.neapkwermet daarby aan / pas. sroot finansicle implikasies. 
Die verek Fir toerusting in Suid.Afrika verskil van M,inisi- 1. Huishoudelike kn ander) 10¢§t/ken motors war on,verp paliteit tot Munlipallicii. U is almal bcwus is.ir daarvan dai daar 22*)/380V en wai Icen dic jaar 200] 4 in algemene Munisipalitm i, wai ander lannings het as 220/ipo volt. #cbruik 641 WCCS, se lewensduu r gaan d ramation/kort word 

wanneer hule blootics,cl word aan spannings van 244/ DI is ook 30 dal daar Munisipaliteile is wat verlaar dat hulle 
424 V, d.w,s. 230/400 V 1 6% Hierismiljoinerande, nus- spannin/220/380 V /. cn / ·n mens lit gaan meet dan i, dit 
kien miljarde, [cr 'prake. me heel,imal kor/k om so 'n stelling te maak nie. Dns sal iii¤et 
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npas, en ck dink dit is die bclangriks[c motivering wal ge uitgaw: b. Deur . bly by war ons tans " "an'n voort- 

ien h¢i by daardic komirce wai whellyd aandag genk, en dual uitsawewees. en & sou * da,indien m daarin kon 

al deur die 1/K b¢%[uit is. staas om / rasionatiBeer ¢n te slandaardiseer, gaan ons indus 
29 

mee en ons verbruikers en ck clink ook al di€ Studirade en 
¢ tomitee het g¢vocida[ ons in lyns' moct kom met "1 MoninpaIiteN. en ook Eskom, net die wordeel daarvao pluk 1EK beslum het. Ons bescf Ierdee dat dit koic gaan vcrs, 

8 

aarek dink dit kes di¢ eindverbruiker m Suid-Afrikaindirek DiI is 'n moeilikc stap. maar enige operaskis maar 10 pvnlike 
mtsoveel asut di[ ons gaan kes omte verander ordai ons proics en ter/yl ons luister na wai mnr Prionus se. clink ek 
daarlic 1:06,< nie direk be@kikbaar het nic. dit is net §0 belangrik dat onsook 'n biet•ic vo©ruit kyk en uns 

koers daarby Die aanpas. versla] 2 net, dal om •c verander gaan ons 'n eenmalig: 

REPORT ON THE SA NATIONAL VERSLAG OOR DIE 
COMMITTEE OF THE IEC S A NASIONALE KOMITEE VAN 

DIE IEK 

deur/by A J van den Berg 

The Aternat,onal [lecirotechnlcal Commission or more com. Die Iniernasionate Elektrotegnieselommisgie, ofsoos meeral. 
monly referred to as the IEC is an international organigation Be[neen na [EK verwy' word, is 'n 1,11¢rnasionale organisbie 
w'[h its primai role in imerna,ional standardisallon met sy mimhe rol / intcrnasionale /andard/asie. 

The IEC. recogn,•es member countries where each country has Die IEK crken I¢delande waar elke land •n nasionalc komitee 
a national cammittee. Ilene¢ th, Soulh African Nationa[ Com. be, Gevolglik is di[ hier dle Suid.Afrikaanse Nasionale Kimi- 
illitte¢ of the lEC. tee van die IEK. 

The national committce 1 ihe /ou/pice of that country's Dle nasionale komitee is die mond,tuk m daardie land se 

activit•e@. ak tiwkclic. 

Ag the SABS is •oncerned with national gandards ir John. Omrode die SABS mci nasionale /andaarde betrokke g, ir. dit 
son oft},e SABS,s, very aplly k present Presiden' of the S baic gepas dat Dr Johnson. die hoidige Pres,/ent van die S A 
A National Comnilitee o f The IEC. Nvionate Nomitce van die ][K is 

The AMIU has • right to &11[ornatic repr€,entation on the S Die VMEO he• Outoinati¢se reg om yerteensoardiging op die 
A National Committee of the IEC and may k nominai mem- S A Nasional,Koinuee van die [EK en mai ook lede vir Voor 
bers as Chairmen / Te•hnical Commit= in whichihc AMEU Sitter& van Tegniese Konlitees, .airin die ¥MFO verteen wnor 
is represented dig word. beno¢m. 

Plenary Volle sesslon• of l. IFC take place annually. sitrings van die IEK vwd Jaarll, plaas. 
The 1988 General Mee,ing m held in Inianbul, Turkey. where Dic 1988 A lgem ene Vergade,ing was in ls,anhi,1 T,irl:ye gehou , 

the AMI•IJ did nol have repres/•alion. waar die VMEO never[¢enwoordig was nic 

The 53 d IEC Generat Meeting is due to be held in Brigh(un, Die 53% IEK Jaarlikse Vergaderingsal ianaf 1 1/ 15 J ulk ]989 

England from 3 •0 15 July [989 and l as rresident and Mr At- in Brigh lon, Engeland geholl waf.1 Waaf ek a• Pres],lent en innr 
Iii v d Berg, are due la represenr the AMEU as delegates of Anic v d Berg, as k VM ED se a fievaard LideS. Jtt VM EO sal 
the AMR verteen•oordig. 

At the time /compiling thiB report the 53rd IEC General Meet Ty(lens di eps"lling van hierdie vers// moet die 53/2 1[K 

in@ I' still to lake place Algemene Vergadering nog plaasvind 

The K. bas the lusk of dming up iniernational elecorical •an- & IEK Se taak is om internasionale elekiriese stan/laard 

dard specificalm which ian be adopred or used as Suide]InCS spesifikasiesopte s,el, watiangeneem. af as r,glyne by nadonale 
by natiolial comnime' komilces gebruik kan word. 

Numerous TE technical commutee, exi,[ On one of these. Venkeie [EK teeniese komhees bestaan. Op een van hierdie, 
TC. Fleetric Cables, 1 ha•e been appointed the AMEU TK20. Elektries¢ Kab,18, is ek aanger.tel om die VME€) te 

lepresentalive, verteenwoordig. 
In Na 

•heaboie rega•d 1 -Rh to advise [lia• ille ruli ng IDC Pub- aan]/ding van bogen©emde wens ek u hiermee in te lig dat 
tications],uve die volgende been i=ned b*entratofficeof III publikasi•sdcur the Inlerna· die Sentrate kantoor vandie - 

],tcrnasionale *I Elekuoigniese Kommissie. Electrotcchnieal Commission. Ge.U. Slieerland: Geneve, Switserla/, 
Ullgeg. LS 

Amendmen, No. 2 (1988) to Publicalion 245-4 (19•0) Amendment No. 2 09™ / Pullticauon Rubber 145.4 89£* 
insulated cables of rd voltage up to and melucling Rubber insulated :ables of raled voltage up w and iI,cluding 450/750V 430/750V. 

Part 4. Cords alld Dexible cable' Pan 4: Cords and nexible cable<. 
Publicalio,1 702/1 -- ls, Fd: Minetal in•ulated cables and their Publication 702/1 - li Ed: Mineral in,illated eable• and their 
terminations with a ratid voliage m exceeding 750V terminalions with a ra[ed voltage not exceedii,y 75{]V Part I· Cablet. Part I: Cables. 

Publication 287 (1982): Calculation of the coninuous rains Publication 287 0982): Calculation / the con, inuous of ratin, cables (100/0 load faclor) of cables (10).load factor) 
Amendment No. 1. Amendment No.1 

Publication ARS-3 - ls, Edi Ele/rlcal [es[ methods for elec. Pubtication 885-3 - 18[ Ed. Electrical N rethods for elec- 
tric cables. tric cables. 
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Par[ 3: •st me[hods for panial discharge measurements on Part 3 tel methods for %.charge measuremenLS on 
ten/hs Of wruded power cable lengths of extruded power cable." 
To obtain copies o f these Pu blicatiom, orden should be placed Om afskrifte van hierdie Publlkasies ze bekom. kan bc„ellings 
wi,h yeplaas word by 

Thc South African Bureau of Standards Dic Suid-Afrikaan:¢ Buro vir Siandaarde 
SpecificaIion Sales Spesifika5ic Vcrkope 
Priva. Bag X191 Privaatjak X191 
PRETORIA PRETORIA 
moi 0001 

OR OF 

Ordered Ihrough one or [he SABS'b Regional office, in Deur een van dic SABS se S,recks kantorc bes N word in 

Ore Town - Tel No. (021) 6895511/7 *mulstad - Tel no (021) 6895511/7 
Du,ban - Tel No (031) /918[ Dwban - Tel no (gll) 289181 
roi, Enzaberh - Tel No. (04]) 337748 Pon Enzabeth - Tcl no (041) 337748 
1 wou[d like zo express my apprcciation to the AMEU for the Ek wil graag my dank ¢n waardering teenoor die VMEO uit- 

prlk/ 1 and Mr Altiev d Berg havebeen afforded to be,ble spreek vir die gelecnihcid wat hu U¢ aan my / mn, Aine v d 
io miend 'e M IEC General M¢eling. 1 would also like zo Berg gebied het om die 53sIe IEK A]gemene krgaclering by 
[hank Dr (liff Johnson. National Pmsident. for al] he hay al te woon. Ek wilook Dr Ctiff Johion, Nasionale President be- 
read> done and will do with the arranN¢menis for Ic forth- dank vir al / reeling, waI hy re¢d5 ge,ref hic ena/ voor die 
coming General Mceling. nadcrende Algemene vergadering gaan doen. 

They are Inernational agreements, written by ™pcns with 

BYWONING VAN DIE 53STE agreed-upon goals, using agried-upon language and symbols. 
Standard@ make il posibl for elecirical and ¢1«tronic equip. 

ALGEMENE VERGADERING VAN menl. sy/ems. §ub.•sIcms and componints To work together 

DIE IEK IN BRIGHTON, 
no maier *her¢ thcy are disigned, manufactured. assembled 
or used 

ENGELAND, VAN 3 TOT 15 JULIE Today. electrical and electronic goods make up morc than 23/ 
1989 or international [rade. 

Rapid and accelcraling de,clopmen[ of Lhc elecirones se/or 

had addedgreatlyto borh Ihe need forand •hecomplexiIyof 
deur A J van den Berg the ['Cs work 

Awareof [he impact that electricity mould make on al[ aspM 
o f human anivith ]EC founders in 1904 established a base to 

Die Uitvoerende Raad van dic VMEO hel beslu„ omdic Pre„ iniern'[ionalize the clectrical/electronics world as " g then, 
dent van die VMEO, m A H L Forimann, a.ookmy!.el f. will as we know k loday. and as / will develop lomorrow. 
a; Sameroeper van die Koordinerende SABS-kornilee• opirte, Today the ]EC counts member Nanonal Committees in 40 
af te vaardig om die boge/Demde vergadering by / woon. 

countries. Together [hesc countries represent more than 800 
Die Voorsitter van die S A Komiw¢ van die IEK. dr C John- & the world i population and produce more Ihan 95[70 of tile 
sion, Dire] [e u T . El¢ k ronicse Inge mmese en Fisik a, en d ie worid'selecIrical ener,y. TheyaN: Argentina, Australia. Aus- 
Sckrad van die S A Komice, mn= 1 E Turns. Afdelings- tria, Belgium, Braiil, Bulpria, Callada, China, Oecho51,•akia. 
bestuurder, albeivan die S A Buro vir Slandaarde, hc, dic vcr. Denmark. Egypt. Pinland, France. German Der=ralic Repub· 
sadering as pcnmane// 1/c bygewoon. lic, 'ungary, India, Indonesia, Ireland, lirael, [taly,Japan . 

Korea (kepubli¢ of). Korea (Democran¢ Republic 00, Nether- Mr Forrmann and [ atiended various Technical Commitic 
1/hni- tands, New Zealand, of int,re and had the oppor,unity to discuss Norway, Pakistan, Poland, meetings Portugal, 

Sou/ Africa. Spain. Sweden, Switzerland, Tunisia. cal problems wi[h various members of the IEC from other Turkey, coun. 
Union of Soviet Socia]/ also aitended ihe A,Iion Committee Mizing and che Republics, United tries. We Kingdom. Unimd 
State, and Yugoslavia. Council Meezing where & deligates were present. 

The IEC Central Office is m Ocneva, Switzerland. At Staffd by social gaIhering, many friends were madc and open discus- 
sions engineering took place among/ members who all showed Epecialists. technical translators and great in- experiened. 

muttitingualemployees. Th¢ Cenira Office i, equipped w h the 
term to learn merc abou[ Souih Africa 

mosl up-lo.date sysIcms to assis[ che ciperts who aciually pre. 
Ek wil namensdic Presiden[, 1/ For[mann. watas /staande pare thestandard. Thic exper[s work Ln a framework of Tech- 
ambassadeur vir Suid-Afrika 4/link hel, en mysel f ons aank nical Commim, Sub·Committees and Working Groupseach 
en waarleringoordra aan die Uitvocrenle Raadvandic VMEO dealing with aspecialized aspectof electrical andelee:(ronic en- 
wal di vir ens moo/lik gemaak hm on di¢ 33* A10¢mene gineering. Official lan:uages of le IEC arc ling]„h, Fren,h 
Vergadering van di¢ IEK te kon by woon. and Russian 

The ft}[lowing article on "[EC in Brief" is lo be read in con· 

junctiun with this report. IEC world sianlardsareihe basis for nalionals,andards in more 
than 100 councm and are also frequently used unchanged 

. IEC 11% BRIEF directly in international rrade. 

The lEC works 
/nterna[ional trade need% elosely wioh other organlzations in the standard, siandardsand (he [niernational El 

za•Ion ficld / national, international and regionallevel as well irote,hnkal Commlsion (PEC) provides world standards for 
as with governmental and 

[he ek//al and elecionic non-gover•menial orgallizalions. indwiries, Designed m promole Typical arethe International Tik¢ommunicarms Union ([TU) safety. compata Alizy. in(crchangeabilicy, and acceptability, [FC 
the ] n,crwional Labour Organizalion I [LON the World Health siandards benefit manu facturer&.d/tribulors and uaers of el«· 
Organizalion (WHO) Non-governmental organ'alio. WL' trical and eleclronic poland service§, a[ all levels, world.wide. which the IEC works include the Inlernational Union of 

World §[andar& area form of international communication. Producers and Di rmbutors of Electrical Energy (UNIPEDE) 
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and,h¢ Internallonal Confercnce on Large High Tension Ele¢. rleciricity links the World. The IEC Illks the World of 

tric Systems (CIGRE). Ele.·Ir,rit>. 

PROGRESS REPORTS ON IEC ACTIVITIES 

•eprese•ts,ive: Mr C J Scher-n Die Komiteelede is die volgende: 
TC H: Standon, Voltages, Curreat Ra,Ings and Frequmls Mnre JBJ Haa,brock en R Henderson van E/on] 
rEC 14,blica,ion 38 (1983) foMse¢s on[> a revision of Elle sian- Mnre DF Kneale en VAH McDonald van EKV 

dard 1[I adoplin, ihe value 210/400 V at Ihe suppl) terminals Mnre V Cohen en K Nuss¢ van Circuil Breaker Induslries 

of public di•inbution three·phise systems. an' presenting a Mnr R Everat, van die S A Vereniging van Raadgewende 
programme fur theevolution of pr/en[ 220/400/ and 240/4] 5 Ingenicurs 
V system, towards [he new vokage level Mnrc IWE Calhoun cn IP Kruger van die SABS 

Mnr J A Loubser yan die VMEO No fuNher action has taken placc in (llc IEC 

Daar is gccn vergad€rings van die S A Na;ionale Komilee ge- 
Represemtali,e: Mr C I Adan,6 hou nie, maar talk dokumente is dcur middet van kerrespon- 

densic afgchande[ Te .: power Tranglormm 
Damentation has been received from [he Secretarial on the Die yol@¢nd¢ publikasies hit ook / did tyd dic lig ges•en 
revt5Ion of publication 76-1, Power ™nsform.9. 

(1) Amendment No. 1 (1989) [o publication 364-5-53 (1986)· 
Tlie/ommiuccappears to he functioning well, but ilisdifficuk Electrical [/siallationsof Buildin' - Part 5: Sci/rionand 
forlhe AMbu [o niake a positivc ¢ontribumn. due,0 thehighly Erection of E[«trical Equipment Chapter 53: S,·itch:ear 
Specialised nalo•e of (hc subject. and Contrelgear 

<ii) Publicaion 364-7.704 - Firs, Edi,ion ([989.03) - Ek¢- 
Verleenwoordlger: Mnr J A loubser mcal Ins,allanons of Buddigs, Par, 7: Requirmen[s for 

Special installations or Ications - Scion 70 - Con- R] 64: LIcktriese Inst']18¥ies van Orboue 'ruction anc] Demolition Site Inwalla.ons Die werk •an hierdle komitee gaan Keei voon "mnr J E 
Torns as Voorsitter van die S A Nagionale Kolrinee. 

VERTEENWOORDIGING OP 
IEK-KOMITEES 

Dr clgende vertrenwoordlers mon.lor gcreeld le werksaam· Nallons or regions applying IEC standard, as,he,r nattonal 0, 
hede mo die komittes en her *en spcsifieke kommentaar nic re/onal "andards are work:ing pailtively (uwani' bre:king 
beha]we - 8.1 en 3.2 gen=. down technical barr/rs /0 trade. 
TC 61/ - Mn, C compton. Johannesburg Who writ. .C landarde 
TC I 4 -- Mnr t' £ Adams,For[ Elizabeth lEC vandardE are wrien by Technical Comminee• and Work 
T/. 23. 39, IA / 59H - Mnr P J Botes, Roodepoort ing Groups made up of experrs drawn from all ille [F·C mern 
TC 23Et 34, 34A tor Dl TC 61 610 en 61D - Mor J K von ber coumric£ At present Ihere are Kome 2(M) Techni•al Com 

Ahlften. Springs rn/" and 7/Wir" Groups preparingstandards Thelrco[ 
1/ 28 -- Mr H R Whitehead. Durban kellic &¢epe "pers the ent,e fi/d {,f ele'lrozecbnalog'. 
TC 33 8, 23[1 64 en 231 - Mir J A LoubbeL lenore b 198 8 the /EC pub]15 hed well over 9 0110 TC 20 - Mnr AHL Foriman, Boksburg Iage, of new and 

re·•iscd international standaids T' 8 - Mir C J Scherman, Pretoria 
Who are members of IEC7 

IEC members are the National Commille• in the 40 120 mem· By•olling w die 53ste Alge ene Vergallering va• die 
ber countries Each Nati"al IEK 1. Brighton, En'el"nd. 1 3 lot 15 Nulle 1989 Commltiee represen" all 1 he major 
clectrical and ele(tron/ ]nterests 10 1,5 Die Uitvocrende R,ad van die VME) he, b¢/uit orn die Pre/- country. 

dent van die vMEO, mr,r A H L Fornnan, asook [nnr A J van Thcs¢ interests include man,Jfacti,rerb, testing laboratories, 
{len Berg, wat as Sarnerveper van clle Koordinerende SABS. cquipmentand component vendors, buyerl. and users,consumer 
komitees optrce. a f te war(lig om die bogenocmcie vergader- group:i, governmen, departments, publle service•, the eng, neer 
ing by ie woon. 4 profession and research organisalions. 
Die Voorsiacr van die S A Komitee van die IEK, dr C John. [EC member Mintrics conipri,c 80% of M world'§ popula· 
ston, Direkteur, Elekirome„ Ingenieurswes¢ en Fisika, en die non and mmum¢ 950'0 / Lhe world's electrical energy 
Sekretans van dle S A Ko,nitee, mnr J E Toms. Afdelings- MIr Fortmann an' 1 a.ended various Technical Commikee bequurder, albo m dte S A Bure •gr Standaarde. het & vcr- mecangsof interest and had the opporiumly. discuss (cchn' Eadering as perman,ni ledc b)/woon cal problems with varlousmemben 'f the [FC from olher mun- 
What i.*Iii? irie• Wc also aiended the Arlion C,mmnice Me¢line und the 
The lEt Is an interil•tional, non-governmenlal organliation. Councn Meeting where all delegates were pr esen' 

wilh headquarier, in Geneva. S·Aitzerland [, is financed by the At social giherings many friends were ,„ade and open discus- Contributions . f the Natlona| Commite¢ in each o f i. 40 mem i,ons look place amongs: members whi al] 'howed gre.it in- ber countries· terest to learn more about South Africa. 
'#Fhal doe, the Itc do? Ek wi! graag namens die President, m n f Fortman/, .utas uit. The [EC prepares and publishes interna£,onal Mandards for the 'taande ambaciadeur vir Sult A frika uiteeblink het' en inysel f world's tleclrical and el¢•tronic tndustries. M dank in waardering oordra aa,1 die l,(voerende Raad van 
'R hy IEC intern•tion:11 slandard,? dic VMEO en alle led, van dic V MFo wat dll Vlr 0[l. moo[Hlik 
]El s,andardspromoteworldwidecarnpat,bilityand•alfyof gernank her om di¢ 538[e Algemene Vergaderlog van dle,EK 
e|«Incal and electionic equipment and compon¢nrs. Th©y arc ic kon bywoon. Onsdank gaan ook aan & Johnston. leier van 
a means mwauls achieving free trade in such goodb between dieafvaardiging en mi J E Toms, albeivan die Sils vir hudic 
nd¢I©n' and econom' regions· bystand / hulp mei all reelings. 
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amongal] regiona] committees. I -s able to repor[ inter aMa 
that *ra' current¢ lectroly' 8 well undcrcontro] in this region. 

REPORTS OF THE ELECTROLYTIC The Chairman of the Main Committec. Mr D A SmiI, asked 
CORROSION COMMITTEES thallhellwareness cumpaign be Mved and in this conncelion 

he sug/,ted that ] draw,h¢ attention of ihis Convention to 

I¢ exisence of Ihe v.ous corros•on emrn/¢es and particu- 
larlyto thoscengineers and otherswhoarcresponsible formain. 
Iaining underground scrvi¢esorass/&. In this regard atten[ion 
is afbo drawn [o my paper whi¢h [ prescnled ai rhe T/hnicar 
Mcering : 

held in ofkomile.·verl:•dering. Witw•lir'rand: I]loemfontem dunng [984 and pub]„hed En the 
f rele.unt promdings pages 41 - 53 rd as r A J v./ de' Berg 

Tehnical Bulle[in No, 
p 6 of the SAECC w l particular reference to section 2 thereof ¢22sie J•rvergadering van die S A Elektro!iliesc Ve•¢rings- 

whieh dcals wich various komilee het op Woensdag. 21 Scpt¢mber 1988. om 10h00, b> organisalions associated with carro· 
SiOI] COntrOI Eskom·sentrum, Cleveland. plaasgnind. 
There Die vier onderskie sireekkomi[¢cs / verslac is bchandel en die 2[reat present four regional commitIees namely, 

ellie item waarby die VMEO betroke is. LS die volgende Cape W'cstern (which a! present hosig to a wtair exient the 
g.bruikskode Eastern Cape) 
•rolec, 791/50310: The Nor[hern Applkation of Protecliw Mill®le Cape 

Nail Earthing to Low.Voltnge Distribution *M 
Witwatersrand and Orange Free Staw combined 

Prog 18§ 
rinali•ed and published as AME,U/SAIEE god¢ o f Practic for Incidentally anoiher important matter raised at this me¢ting 15 

Ic rosk 
rh¢ •sociated 8/h corrosion which use of CNE on low.voliage distr•bution sy:[ems. will bei;,clud¢d in the 

minums of ihai Main Committee Inee,ing. In chis connection 
il is worlh s™dying M in Ick Report No . M25 1 dated 9 July 1986 Cap, Western me¢•rolytic Itewonal Field publishud by the Council for Mineral 

Comrnitlee: Mr K J Murph} Tcchnology. 
Six meenngs of 111¢ Commit[« were held dur],]g 1hc pail two A i umber of GRS Code• of Practlce are 'valluble wfuch are 
years. Attendanci of,he mccrings varied from 70 10 80 per- rele"ant / problem& a,o¢/red with corresion and I con,mi 
m. which can bo regarded I mo„ satisfaciory. as for example 021 

El¢,trolyti¢ corrosion in the Cape Western region appears zo 
be well under controt and only a few inciden" of corrosion Northrm were Cm Elerlrul,lie Regional Field 
reported Imporant underground pipelines and /ructures Commltlee: Mr D Brim are 

protected by well mainnaincd cathodic prorcetion systems and The Commir/e continued to meet regularly,0 dEUNS such ma[- 
me S A Transpor, Services immedialely responci to call for as- ter5 as mighl anse from time to time. During ihe period under 
sistance in case' of suspcced possible electroly'ic corre§ion re.jew Ihe Nor,hern Cape was relatively inacti.·e in rcip¢¢i of 

ele¢lrolytic corrosion matiers. 
The Somerser Wes, Muricipaliry rep©ned th, everecorrosion 
o f newly insialled neutrai car/ng res• ors of irs 20 MIA 66/ 11 Thc long·sranding " Ramlogger" problem §:ill drags on with 

kV transformers. An investiga/on revealed // ihe steet tanks very lit[Ic hope of solulion 1/ the near future. 
•ad be/ poork, zink sprayed. The supplies removed and hot- Th¢ only new bands Ie be installed in tho region wer¢ ihose at 
dip galvanisedthetanks andthe corrosion has no[ re·appeared. Mnabatho Airport Field Depot and h Balkrown/Wo]· 
Although a white comin@ ]§ formed in [he tank below the Ii- maraossid pipeline. Borh bonds s¢cm to be functioning without quid W. this is regarded vs a chemical deposit and not due any problems. 
to electrolytic corrosion. 

Se,¢R corrosion experic// at Vack ki was found to be due Natal Ele.trowle .,1/.1 •·leld Committeet 
to inferior materials and ihe l Ie/eveld pipelines. previously Mr E G Davies 

rcported, ha,e now been replaced This repor, co·,m the activitieB of the Natal Electroly,ic Cor. 
roton Field Cominitee for the At Brackenfell sacificialelecirodes¢onsis,ing 'scrap two year period onding April steel peies 

were installed 1989. to reduce [he high eartbmilt resigrance!. ex- 

pericnced which had resulted in (he ieverecorrosion of copper Four meezings of ih¢ Committec were hcld at lich irdormi- 
pipe water service connec'ions, iton on a varie,y of problems and tai¢s, de,elopments was ex- 

changed and discussed. The me/ings werc Bad welt al[end¢d and corrosion o f a Post O ffice ielephone cabl¢& ted sheathing 
a' Ecrste River was found by the CS! k and UCT <0 be due to in general eleciolysis in the Region is well under conrot wi,h 

all invoked parnes co·op¢ra,ing to the full galvanic soil ./. 
The S A Transpon Services conducicd extensive •cs„ 101[0.4- The m inurei and reporn of a[her regional field commites arc 

sudied ing a Implaini of waer pipe corro5ion from a memberof the a[ memngs with a great cleal of intereit 
public in Pimermannbul. The resulti of (he t¢§ts were not con- 

Mr R R Cilmour has agal iaken over th¢ chairmanship from elusive but indicazed,hat /e problem .as not necessarily relaled 
Mr J de C Kr,nauw of SATS who has been transferred on totherra¢,ion system but possibly to the electricity suppli sys- 
promotion tem and further investigations are being ¢amed aut. 

The Committee rece/cd Tcchmcak Bullel N/ 8. "Guide 
regardinG El¢¢,roly„c Corrosion" compiled by Mr C J van 

retired frorn the S A Transport Service&, and this infor. MR H It GIl Rooy. MOUR. CIIA[RM AN: CAPE WESTFRN 
ELECTROLITIC CORROSION REGIONAL mative documen, FIELD was copied / committee members, 
COMMITTEE The Cornmmee was pleased 10 0.0/ the services of Mr Van 
As ihe AMEU reprewilailic on ihe Cape Wesiern Comminee Roo, 5acommiuic miml and & looks forwardto hls,alucd 
M r Murphy hai Mered adequacely in his report theactivi[ Les contributions lo the work of ihe Commit[¢e in fulure. 
of that Commiltee during Ihe period under revievi. However, Merbcr organisarions wer¢ rcqu€„cd to submit details of al[ as Chairman of •his Cape Commiee ] atiended the annual 

of the Main Committee bonds on [his owasion g held affecling [heir grvices in the Natal Re@ion in order meeting which [hat 

of the Rand Waier Ihesc bonds Board a[ Glen Vism, could bc in the new premises idenrified and re@isiered. 
lohan,le•hur• on 27 September 1989. The proweedlngs have been The Commhlee has been SUC¢M// / achic,·42 b ob//]vcs 
minuied and tog/her ,·ill] m> annual report will be circulated during lhe period under review. 
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/LGEMEEN handsprobleem wd VMEO-verte¢nwoordigm in SABS- 
komitcos hoof/aklik / die 1Ioeveldtak benom, wat On natuurlik behalf of my Committee and my,clf 1 wi,h to thank afl 

those n gewedigo werklas op AME' hu]!c plaas, representatives on SABS echnical commiuees 
and working groups who. quite often under di fficulI circum Aan di¢ Tegniese Sikretaris van die Vito, mn, J K von 
stances and pressure of work, de•,otedly and diligently s/dy Ah! ften, my perioonlike dank en waardennEmu aandee! om the SABS documents ihey rec¢we, submit Iheir comments hierdie versll te help voorberci en vir u bys:and. 
and/or a/end comminee meeling, Thank you also [o those 

who have submitied progress repons, wi[hout which / woul ]n conclusion 1 wish to reiterale wha[ was Said hai in previou, heen impwible to '091¢ th]5 report. reports: We. the AMEU. mus, regard the SABS as oneof our 
Ialso wish to thank those local au,hor,[ies who employ these most loyal and powerful allies in our aspirations to offer our 
1/preseniatives for (he opportun lies afforded to themto carry electricity consumers only I k service But the SABS m 
eu[ ihis work which Es of national inter¢'. tually pow©rless if we do m co.operate by ourselves in turn 

being loyal to and promoting the image of the Bureau: being 
Weens die !,gging van die SABS se sete] en die gevot,like mark-conscious is on' Iry simple " m accomplil thii 

REPORT OF TECHNICAL 
TRAINING COMMITTEE 

by J.D. Dawson 

MR J D DABSON: I]TENHAGE 
]Un a couple oi comrnent•. 

I[crn 2 - that „ the repoI{ on ¢he National Co-ordinaling Com- 
mitice - inu/ be co/,idererd in conjunction with Mr Loub. 
ber's repon on "The Local Authorily Tralnq Ace' which ] 
donll doubt he u,11 e'pand upon later, 
The AMEn Buisary Fcheine IE straightforward. exc¢/ thaI ille 
Increabln,p costh of bulrsanes, Ineans that the AMEU 'Aill have 
lochangeche fornlatofthesc bursarlesln orderto/tract good 47]1 applicat](ms And,]ial I Bunk 15,he bailc poin[ 1hal mus[ bc 
remembeTed by the Technial Traning Comrnluce when The) 
con•derthgparticular 'te,n next ycar. It Is veryimp"ant that 
[he people to whom th / glve bursanes shall be acred,1 w the 
AMEU. .4. 1 . 

•el.pec( ul lile Merll Awards to Technikons and Techikal 1 .1 
11/xes, 5 5 is an emniely difficu ll p Toblem and I think t hey 

U litive /0 re[hink th,6 whole I[em in the coming 2 MI .... years D.w... 6,w'lle 

] have nonhing to add to item 5 - that 2 the Mern Aw/ds 
to Universine' - 11 seems to be working vcr, well. of an Apprenlice Trainig Board for local aulhOrlt]/ 1/ 

AMEL was 1nviled 10 provide three r.resentatives / 1 the Ao 
er€ditation COmmitee of Ihe new hoa/. Th. commiciee w,11 1. COMPOS]T]" OF COMMITTEE be respor,sibl¢ For /¢ evalua(ion, audiling and mon,(orug ot As at the 30th June. Igsg the commi,tee was compied of [he appren k¢ training and testing and thl' will Include a=.t following eru•ineeI Inembers of the AMEU.- many orher responsibilines the preparation and publishing or 

J.D. Dawson Un¢nhage (Convenor) /andards for Ihe specific requirements of training to cove, „„h 
F.L.U. Daniel - Cape To." items as courses and programmes and i he inred liamon or train. 
E.C. Davies - Pietermarilburg ing centres. 
A.H.1 . FollnU*LI,1 -- liok•b.•re I or®loilic as VI' a na•onalcoverage as pa»'bale Mess J.E Heydenrf{h - Middclburg J A. Loubser(Transvaal), H.R. Whitellead(Naral)•nd' 1-,1 J,A Lo•* - B.noni Daniel (Care) have been api)ointedro,tpresent le AMEU on K J Murphy Somerset Wes! the Accreditauon Committee. 
A.J. van der Merwe - Bloemfontein 

In addition lo thesc ofllal AMED representative• the Cily dec. 
Al "he time of wn'Ing Ihis report bix meeli,ws of Ihe com mit Irical Engineer of Bloemfontein, Mr A. van der Merwe and 
tee have been held Ance the AMI U Conference in Cape Town Mr. C. Crompton of [he Johannesburg Eleetric,ty Demirimem 
during Seplember 1987 and a rurther mee[,Tig is beheduled to are also members of this committee 
be held before the /989 conference. Forsorne [imethe Technical TrainineCommittee ha heen m 
Tlle,nectings were aiso regularly ailended by Mr M P P. C[arke deavouring to obtain AMEU 'eplese,•tation 0,1 tile [nam Com· 
in hi,1 po sition as Publicity officer and Mr. J.K. ion Ahlften miuce of le Nalional Co·ordinating Training Cominittee. 
the Techa' Secretar>. Eventually after much corre pondin meeling m a T T :inged 

be[w€¢n Dr. Thornhiltand Mr. Orr / Cons//ional Develop 
Inen, 2. Sen·kes and President A.H.L. ror[mann and Vir T NATIONAI. CO-ORDINATING TRA]ABI A. 
Loubm / the AMEU, COMMITTEE (NASKOK) 

As a le:ailt o f Ihe AMEU decision to support theertahlishment As a rcs# of this mcciing ille AMEU has been invited m <end 
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an observer to future mecIings of the Nadonal Co-ordinatins undertakings / the AMEU atinding tcchnitoru and teel]/- 
Training/ormiaceand iheobs¢r•er willb,Mr J.A. Loubs. cal colleges throughoul the Republic 
er Ahhough only a first itep 'is inviuation 15 Important in However this doe$ not possible mainly because recogema the mus of the AMEU and ihai appear to be member under- 

these institutions do not all taking§ have the same examinations and orihe AMEL do train a targe number of apprentic¢& the results (herefore cannot easily be compared. each year. 
One lai effor, w/ be made in the coming year zo establish whal 

3. AMEU BURSARY SCHEME can be done in this direction but irthLS fails then it is Lhe com. 
This @cher, cominues to funcion satisfue[orily and [he prescni mittees in[¢ntion to investigat¢ some other method whweby 
recipients arc Mr. Huben Herber,strin and Mr M.0. Majo both Ihe achievernenis / apprentl¢es and learner (echmcian, em 
of the Universi[) of Cape Town. ployed bymemberundertakings of the AMEU can becvaluat· 

ed and recognised. The commixtee excreiscs strici control on Ihe progress of the 
bursarsand / the mming held onthe M June 1989€xpressed This could possibly take the form of an elect;d Olympiad open 
satisfa/ion /8 11]c progress being achieved. to allsuchemployees with a substanialaward forthe winner 
A tar# numbeN / applications were received for the 1989 bur- 

5 MERIT AWARDS AND UNIVERSITIES sary bui after careful study of 'h€'c b) 'he sobcornrniuce ap- Each year Ic South African Inglute of Elect•ical Iingineen poin/d Loapprove [he alloca(ion of bursaries whcre members 
©rganises a National Student Paper event open lo final year elee- are ihe President and Mr. E.G Davies of Pletermaril/burgit trical eng'[!erring studen". was decid/1 0 to award a bursary I hill year. 
On [hcre¢ommendation o f ih¢ commiticihe Executive Council In order io kecp pace with iner™ing cogrs I he Execudve Council decided / award a R500 prize to the best approv/anincreminthevaluconhebursarieslo R; 500,00 paper on heavy cur· 
ren[ electrical engineering in the field of electricia supplY at as fromille b¢ginning of 1989 bulit has begorne obviouwhar 
thi& event. 

6 amount will b¢ inadcqualc / /[ract good applications in 
1990 This year ihe event was held a[ 5,011¢nboz¢h Universi and the 

best /m-related paper was atudged to be *c on¢ submt- Wa ihi in mind the commle, ts inliesugating a possible 
ted by Gerard van Ilarmelen of,h¢ University of Pre,oria on change in the formaI of The burial condirions so that the 
·Ilardwaredevelopmont of a PC-basid distortion measuring amount Branied wil] empensae r'or the actual cosls inirred. system in a Ihree phase power supply". 

4 MERIT AWARDS TO TECHN]KONS AND The actual award was presented I Mr. van Harmekn at rhe 
TECHNICAL COLLEGES Highvcld Branch meeting on the 14(h April, 1989 and because 

Becaw¢ of ihe large number of xch/kons and wchm¢al col- th,& project is d¢cmcd to have beena greal succe„ Ihe AM EU 
leges which have been established in recent kcars it has become witt con[inue '0 premn This award 1. the fulure. 

finan•iall> impossible for Ihe AMEU I offer merit a•ards to 
all ihese institulions. 6 APPRECIATION 

Finally may [place on record my 'incere thanks to all mem. As a emporary me•urc [he Execu,ive Councildecided to res. bers of Th¢ commit[ec for thor acive participation and hard M [he awards to /8 indutions which zere already In workandalsco Mr. M.P P Clarke orkdburgwhoprovided mir[ o f awards prior to 1987 bu[ this is obviously un fair and adequaIe publicity of all the commlite¢'seffortsand finally last 
cannoi ¢©nzinue indefinively but nol lee,st Lo Mr. J.K. von *hiften who as Technkal Smc. 
The commhm had hoped Ihat the authoriti€§ concerned u,ould tary of the AMEU and secretaryof thiscommm/ ensured that 
be able I identify /c ten bes, siude,/ employed by member our deliberanons were „corded and implemented. 

AMEU 
TRAINING AWARDS • 

-- 

VMEO 
OPLEIDING .r Ki 

TOEKENNINGS 

Th€ R25 0 prim donated by [he AM EU m ihe ning desm v 
appl,ntic¢ al the Apprentice Trainiog Centre during 1988 li•• 
been awarded 10 Mr C J Orion, a final year apprentice elecri 
cian who compl/ed his /3 Cerlificate couneal the Mailland 
Technic/Colle/andpassed his iradetest wilha 8,y im bal If] M, Fred Daniel. Pretidazof. AME' h•d•o•erthe pria . 
September 1988. Mr. 0,= 
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S- 
. 

j j 

Mnr Dave Naude, 1,/genieurstegnik,16 m die S #raid van MI,r Nauddsconderskeiepres,asiesisso05,olg: Hyhet'n/a 
Pretoria se Fleluribitei¢Wdeling, kan daarvan getuig dat d,1 die sionale T.gniese Dlplora helia.1. Sy ge,/ddelde akademlese 
moeite wcrd is om hard / studeer en konsensleus e wees. Feslasic gedurendc sy to[ale opleidingsty,lperk was 86% en sy 
Hy klesbywoning is Inlangs was uitstekend nut 'n kuntanttjek Sy van die Verenling van Miliu, toegewydheld ten amigte van 
1}ale Elektnsiteit, ondernemings van Suid.Afrika w studiesw beloon w ook omdal puik H y LS onder an'.el ]985 aangewys 

as hy. die verdie'.elible ]988-lude'in die.lektriese-meganie'e die b¢/0 student in die derde blok en in 1986 a, die beste 
rigting •tudent / die iweede & derd¢ blok. ook in [987 die aan die Studbraad van Pretoria " Vakop Icidingsen'r Hy hel Lm, 

hoogste punte in die aA beh:tal vii die a.ingllys vak Kragmas,lene /6. /. 

Hy het in [988 ty vak oets te O lifants foniein s uks/3 01 afeela 
Mnr A. HI Farinia"I, President van die VMEO, was by toe 

Ock tydens in spesiale seremonicdcurdie Bulcmeestervan 
reto•ia, rhr dr E.S Jacobson. aan mn' Maude "rhandig ". 

'got: ie funksie i' ook deur verskel St/Braadstcdc en Afdeling - 

ofde. waaronder die Sladselekinsiceits„Bellieur mn, C J 
d•erman. bygewoon 

411\= 

*Eff ' 

4 F 45' 

•els'. 

& C ".•le, Ad-.Ria#.•ur {Ek'klri,t€&•21'.mni 
/0 Wi,u..Yswe•nef, el, ninr W Boshon. die 
0•Ae,di,1*sbeo.. 

Die prys vir die mccs mdienstelike vaklcirling wat tans sy 
nple/ding aan die Roudepoorhe Ople/dul/entrum ondergaan, T../'i.piluli•/lfuak• wolop I Julie Word i.....5/evil..{ loc@cken aan mn/ Wouda Mnr Wouda betsy vakioet€ I d. bedict,al ..ae. R... Murre M.€I'll gor...E 
me, 41 8-gerniddeld gestaag, hy het ook 1[! 146-,ertifikaai by D• 1,AC.n•n•/Vmeak 'w der •Ip •dat .../.*. ofde dle Kruger/orpse Te/nikon wrwerf. *•/ deul n,2. F,03,i ©whendi», 
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L '11== 

Id* NG SkinMe,ent•·un,42 VMEO Yeekenning v• m•/ W H 
erm ...01 y. die Te'le......... 

•m 
Die Wathike Te•ese Ko.ge *I leene€ Riek. Ink Ba waa» 
nni .Ii }imimskeD,90 io,Arnnini ¥i• die ie,die•grphke h,ki·ling I 
I.•..,irc 'Renic./.en 

...or......I MMIC...wa•h. 'Ill· i.n• 
w-91 neem hy mni R n Smlihi Voorsfirr yon die Knnege 
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REPORT ON SATEPSA VERSLAG OOR SATEKG 

b}%!eur P J Boles 

Onty one meeting was held over the past two ve/,s whieh wa Da/ / :/gs cen ve/ading die af:elop Iwee Jaar gehou. wat 
arlended by Mr C, Adams 00 27 November 1987. deur Innr C Adams op 27 November 1987 bygewoon 1% 
A ,]ew priority liscill have to bedrawn up]0 1990 bulin thi 'n Nuw'Voorkeurlyssalin 1990©pgestelmoeii,ord Intussen 
meantime the Regional Chairmen of Eskom w]11 update the sal lic besmande lys deur die Streeksbestwurders van E,koin 
present list. A revised form B was discussed. bygewerk word. 'n Hersiene B-vorm is bespreek 
Thc fol\Dwing main objectives fo'1988//9 wee appeved: Die volee/¢ hoof dociwilte vir !988/89 is toe goedgekeur 
1 MAIN OBJECTIVE 1 HOOF DOE]W ITTE 

1.1 To organise and contro! simulation exerciu in Ihe ge 1 1 O.Isiscer en beheer Rimulasie·oe feninge binne le geogra ographical area / each Eskom mgion. which will includ€ a[ fiese gebled van elk/ Esk om streek wai 12,1 mine elk e netiv erk 
'east every network as wel] as the Frimar> preference consumers, bowel as die primer¢ voorkeurverbruikers sat inluit om 0 
so thai ihe National Emergency Power Plan can be tested and doend, dle Nasionale Noodkragplan te loets en d,e *reeks 
the regional wn'nlittee of SATEPSA 1which handles [elecom kormic wan SATEK(1 wai telek/nolullilaile aangeleenthede munlcations, can be acti,ely iniolved, hanlcer akti,f te betrek. 

1.2 Refine the Na[Iona] Ernergency Power Plan inside rhe ge- 1 2 Vafmdie Nasionale Noodkra//anne hinne die gee/afiefie 
ographical area of th¢,welve lakem regions. #bied van twaa]' E'knin 'treke 

1.3 Confirm illat each Primary Pr,fon¢¢ Consumer. regard- 1.3 B/es:iE dat elke Prim&re Voorkeurverb„„ker, on/ag die 
less of th' supply al:thirlty by whom he Is supplied (Es- voorsienin#§!lg/am'eurviehygors,en woid(Eskonl/Muni 
kim/Municipalities}, has drawn up hig own ¢mergcne> power sipalitcile), sy cie noodkagplan opgestel het waa•volgen• die 
plan accordingto whkh the power usage can be limmed ic the trasverbrulk bep„k kan woa im d,r vAL v.ak aan hom loe- 
kve] as,igned Lo him " emer'ency situations. ge•vys ka,1 word ged/rendc noods,[uails. 

1.4 Ensurethat possiblepowersy=n opcradon problems.that 1.4 Verseker I moondike tragst,]se[beclry fprobleme, wat Pi, 
wiJI be detriment,110 Primary PreferenceConsumers. be iden· mle Voorkeurverbrulkers nadelig mae bel,lvioed, Belde, 1, h.eer 
tified and thai action be taken m reclify the maner. word en dat aksie geneem word om die "ak rex te " 

Eepresentall,e,· Messrs C Adams and P J Botes. Vertee,]woordigers: Mnre C Adams en P J Bote•. 

WORLD ENERGY CONFERENCE Ihe other Inatter thal came for'Aard ver> strongl) v.:,§ that the 
nuclear generahon - the general. of 'le.iricity by ./car 
power 'alons - .ill hale to 'ecci. greater attention 'n the 
future. It happens to he ./cof t. /. pollution free, or rell 

The ]4th World Energy ron ference is scheduled i take place Iw pollution· free soume& of electral generation. And although in Monieal, Canada, from le //,0 22nd Sepzember 1989, 101, of en¥„onmentalists do n/ b/,e,e th:s, il „ newcrlheless 
South Africa wl[! be repmenied by some 12 d/egates Includ- a prown fact, thal nuclear powe, 1,he power of [he future 
inS Messrs Botes and Clarke from the AMEU Ex«uive and 1 am sure we are going w have more of ihal coming up 
The in S.A National Com ttee South Africa. /ects Iwice a year co comider 
matler. affecli• ener•y re. rce< in South Africa and intcr afia M P P CLARKE 
has no.·. published a National Energy Daia Profik for ihe Repiesenlaike Republic far the veal, 1970 m 1987. Various member. arc ac- 
Ively involved 11 a•arie,yof international working groups and 
ar¢ playing a 10„/ve role in worid energy d¢,elopments. 

Perhaps tile memberE would like to know 'hal the receni World 
Energy Collference in Monta debated WERELD ENERGIE at great length all KONFERENSIE 
aspects Of energy, bo(h electrical and olher formh. 
0:10 Die ll¢ of Wererld Energie Kon ferensie 6al in Mon the matiers that treal. K:ina- carne ouI ver> s/ingly was the effeci 
o f energy or the 'Ee o f energ> o• pollution in ihe atmosphere. da plaasvind vanaf I to! 22 Septembe, 1989 Siud Airika hal 
and [he next enn feren•e which will lake place in bree years time. deur sewa[ 12 afge aardigdes verteenwoordig word insluilende 
is going ie cons,•ler ipec•fic reports on whal ne¢ds [0 be done Mnre Bot¢§ en Clarke van dle VMEO Uitvoerende Ruad 
10:leanupleener/scene.Therewasagriaide//concern /leSAN„,0„:deKomneeverpader,wfekeerper jaaren onder 
expressed about CO:, th, greenhous¢ effech, ackl rain and (he andercis 'oNasionale Energilataprofiel vlrdletyti•erk I970 
NOX's. as they 1/nx it. There was agreat dea! discussed about to, 1987 1[ou deurdie Konliteegepubliseer. Ver,kelelede „ook 
al/rnalive energy sources and On¢ of le things Ihal earne by vmkillende internasionale werkgroepe betrokke en *peel ·n 
chrough lolid and clear, 6, that we will be required m reduce belangrike To] in /11¢ wer¢ld sc energie.oniwII:keling 
the amouni a f energy'h • urle w capita. The>have now coined 
theexpression/•·Negawatts"/caningnegativewatts. To[0 MPPCL,IRKE 
Uve malts andin the process therefore, c]¢an up theatrnospher¢, Ferieenwoordiger 
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PRESENT SITUATION 

REPORT ON THE ACTIVITIES OF All the projec,5. except Proj¢¢1 9 have been compled 

THE AMEU/ILESA/SANCI STREET With regard to 'Ft©/ / 9· Dail 'Mamew'", the Commit- 
tee resolved to revise the SABS Code On Strcer Lighting bc- 

LIGHTING ADVISORY COMMrITEE lore compiling Project 9. 

AMEE CONVENTION h 'isualised th.'Proje¢• 9: Design Parameters" wit] proth 
ably cnlycontain a brief sum/aryof th, Code and ref¢renee 
to 1[ 

by AHL Fortmann The Committee considered a draft which m compiled and 
comments by tl Commiuce Memb¢rs were submiucd carl in 
1989, before ih¢ 1,suing of th¢ final draft, 
The final draft has been scnt oil to a![ concerned. incluling 
the SABS. for comments. 

& projek wa[ hi<r aan djegang is - die mate van hulle U 
It is propos/io hold a Workshop/Symposium lamr in 1989 klaar - is projek No. 9 wat falik klarls m ek dink die ver- 
orearlY in [990 forthe purpose of explaining'he conte,115 of slagis amper 3¢Ifverduidelikend. maar¢k wil net nocm dat m/r R new Code, called /c Code of Prnace for Public Roud Robbie Yaxes huidiglik oors¢c is en da[ hy verder inligting in- 
!·ighting 

wi0 ocr projek 9. 
The AMEU Executive Council has in principle agrcd to rhe Projek 9 sal 41 kori bask rywing wees van waarow dit /an The 
holding of iuch a Workshop or Symposium il.Lth tile pIovi!.0 Light,ng Code or, Stree[ Lighting win berevised and replaced thai it l& 

by ihis self-financing. Code, bur projeci 9 will aclually make reference le (hal, 
and 1 wider if Mr David albert from Vitor is he/ He is I U a greac pity thar AM[U members appearn/1 2 freely mak¢ 
the man tha•should beapproaaed tose¢ ifhehas ¢0/cs Mil use of ihe„ Guid€lines, which are considered w be inval/ab k. 
ableof Therestofihes¢proje¢[s. The) are useful,theyarehandy 0 ingineers. middle mana,ement. cleciricians and rcet ligh,- 
and 1 think all Municipal Electrical E ngincc", m only the En · ins ar"ndants in local authorities, 
@ineers but siaff in [heir Departments. Supcrintendenrs right The Guidelines For Th£ 1/,allation And Maintenance / Street do,¥n to Iree[ Light AT[endani.should in fact have [hemand Lighting/republished under/¢auspicesof couldusethescguidelincs Solwoutdappealtoyouo[Band the Journal "Vec 

tor & al the stilt get hold of David Oberi. 1 give his address in presm,]me 0/9 a f). / an). copies are my repon and available from Veuor. These are provided complere with ma. ] urge you to please coniaer David Gilbert for funtr 

informa[ion bIc binders. 

It h sug/sed dat canta* bc mad¢ with Vector to csiabtish 
This report covers [he acl/4 0 f the AM/ U/LESA/SAN CI if any copics are in slock Street ligh,ing Advisor> Commiltee. 

For 1 he benefi, of AM EU m embers who do not re ccivi · ' Vce- 
HISTORICAL 1/'1. the follewing addressis provided:- 
On 29 February 1978 a symposium ent,Iled L.Practical 3/ Ece- "Vee(or 
nomic Road Lighung" was held in Johannesburg. This &,m- PO Box 311 
posim *as a join[ pr0Jecr of [he AMEU, ILESA and SAP· C[ KLOOF 
During,he discugion period 11 became eviden[ [hat the par- 3640 
ticipanls /11 thal a 101 of common problems could be alleviat- 
ed / a special commitice could be formed to investigaic these 
problems, As a resuh thememb¢r5 of each ofiheihr¢eorgani- 
saions Ir¢ appoint/ to form [hencw "SLer Lighting Ad- 
visory Commii[¢¢" The present mimbers ar¢ as follows: VERSLAG OOR DIE BEDRYWIG- 
AMEU Messrs A il l Fortmann HEDE VAN DIE VMEO/IVISAJ 

J E H/dincych and 
J K von Ahiften SANKV STRAATBELIGTING 

ILESA Mesm J Grundy and R ¥ates ADVISERENDE KOMITEE 
SANCI Me&srs A Claa!.senand 

M Martins 
deur AHL Fortmann 

Al[hough Mr von Ahlften is a recired member of the AMEU 
6 Commiti¢c considered il prudeni to raain fum in view of 
his asiociation wl ihis Commitze¢ from the 0/set and of Hierdic vers]as dek die bed,Ighede van die VMEO/IVISAB coune his de¢p knowledgc of Hs activities SANKV Stra/beli@[ing Adviderendc komitee, 
A[ ils fii •I mecung. the committee agreed /0 draw up guide· 
Unes on •I •pens of simctlighting, for the benefu of ,[$ mern· GESKIEDKUND16 

bers. The guide line: woald be compned with [he assisian¢e of 'n Simposium, seti/1 '·Praclica] and Economical Road Light- 
ou[side exper' ]11 the various fickliand published as and when ing·· is op 28 Fobruaric 1978 ]n Johannesburg gehou. Dil is •n 
they 81 compleled. gesamenklike proick vardic VMEO, IV]SA en vANKV Tyde,15 

die bes prekines het * duidelik geword dat /¢ deelnemers die The guidelini m spln up i„O [in projects, as follows:· mening toegedaan is dal ·n speilale komitee, wai vir die doel 
Project 1: Pol. mmgestel behoort te word baic van die probleme kan ender- 
Projce, 2: Luminaircs seek en op die mamer die taak vergemak lik B olitik is i wee 
Projec, 3: Lamps and Control Gear lede van elk yan die dri¢ organiRasics aang/8/ om I nuwe 
Projec[ 4: Mainienance Straatbeli#ting Adviscrende KimLICC te vorm. D]e huid]/ 
Project 5: incemive and Economics ledc 1 soos vole · 
Projo¢1 6: Reticulalion VMED Mnre A 11 L rer'mann. 
Projoci 7: Monnie] and Safecy Requirer,lents J E Heydenrych en Project S: Training J K lon Ablften 
Projecl 9: Design Parameier. 

Projeci 10: Vehicles and Plani in Use on Ir¢ct Llhiing. MSA Mnrc J Grund) cn R Yates 
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] SANKV Mnrc A Clainell e. parameter$" sle• 'n kor[ opsomming van,lie Kode en •erwyb- 
M Martins. * da.ma Gatins.'. 

Alhoew¢lmnr Dic 'n Von Ahlften 'n afgetr¢de lid kinsep van die ™10 Komitee hc[ wat orgeste] is oot i. weez m kom- 

beskou hierdk mentaar Komitee dit a. belangrik om hom as lia le be is vroeg in 1989 deur die Komiteelede insedie„ voor- 

hou dal die synd¢ sy b/rokkenheid by die Komitee van die begin af finale konsep ul[/See is. 

en dan beslis sy dicpliggende tennis aan die komier se Die finale werk, Ukis aan alle betrok keries en d] e 5 4 83 vir kom· 
akti•ilciIc. mentaar ui,gest,lur. 

By •lie eerste verga,leT1•g het die komitee ooreeng'knin om Daa' is woorge'telom 'n Werk'winke'/Simposium later in 19. 
r# 8'ne "r alle benaderin & 1,1 verband met Btraarbeliting tot of vroe@ in 1990 e hou, met die doe[ om die Illhalld van dle 
dievoordee] van I ledeoptestel. Die riglyneseu met behulp nuwe Kodc, /nom die Gebruikskide + Openbare Padbel,/ 
v in buites:aand¢ dc/undiges in die verskillende rigtin@$ saam· ing. te I¢rduidelik, 
gewel word en wanneer dix *reed is gepubliseer word. 

Die VMEO Ui(vo¢rende Raad het in beginsel ]I,geme,Ti vir die 

Die rig[>ne is in hou tien projekte soos vols opgedeet: van 60 'n Workswinket o f Simposium met die voon•darde 
lai dil self-finansierend is. 

Projek 1 Pale 
Projek Dit 2, Lanterns i• 'n grnot jammerte dat VMFO Ide nie van 'le riglync 
Projek 3 Lampe en Beheertoerusling v,Ylik blyk gebruik te maak nie, aangesien die „glync 
Projek 4 Instandhouding waardevoile Inlig[ing bevat wat deur ingenieurs, middelbe:,luur, 
Projek 5. Aansporing en Besparin: cle/risie•en lattbedleners van plaM[ike owerhede .bruik 

Proj/ 6: Benetting kan werd. 
Projek 7 Persweel en Veilighcids¥/reist€§ Die Riglync Vir Die Installasie En Or* ud VaT: Strnatbe®· 
Projek 8 Opleidill ing word deur die ty,Iskr, f ·'Veclur" *publisee, maar lani 15 
Projek 9 Ont,herl,parameler stegs +n paar, 1/dienenige af,kr, fieun Veco, beskikbaar. Hi- 
Projek 10 Voertule en Toerus[ing in Gebruik by erdic afskrifte word voiled.g met /epaste bir,der!· paor!.len. 

Straa'beliBting 
Dit word voorgestetdat daar mel Vecior in verbindine getrcc 
word om vas te ste] o f daar enige afskifte In vourraad Is 

Ht[D[GE §TAND VAN SAKE 
Al 5 de 

die Projek 9. 5 volrooi VMED lede wai projekte. behalwe tue"Vector" ontrang nie, word die 
volgende ad• ver£kar· 

'Projek 9: Ontweipparameters" Di,Komiteeher be,lult dat 
die SAM Gebruikskode Oor S,raaIbel'gting eers Veelor" gewysig word 

Posbus 311 voordal Projek 9 opgestei word· 
KLOOF 

DI word Ln die vaoruitsig gesCI dar 'Projek 9: On[#em 3640 

Verder het die volgende lede die versk,I]ende Subsircke 

OPLE•DINGSRAAD verteenwoo•* 

WET OP PLAASLIKE Wes-Kaap F. Daniel van Kaa/,ad 
Oos-Kaap: C Adams van Port Elizabeth 

OWERHEIDSOPLEIDING 1985 Noord.Transv'al J. •an P. 1•chner M Pietersburg 
005-Trans,•aal: 1.F *denryeh van Midlelburg (WET 41 VAN 1985) Wes-Trans¥aal: GF. Raute,il•clt .n Klerkslorp 

Volgens die jongs,e beE[,lit van NASKOK sal die Institute en 

deur J A Loubser verenigings nie mier permanente led. 118 op dil ./Ireke nic 

maar nog steds op die S[reekkomitm. Die Subilieke het eg. 

In terine van bogenocmde w. is die Na•onale K....rende 

OP|e........ (NASKOK) baamKeste]. Die Inst[,uu• lan 

Mulies• pale 1 ngenicurs het van die be glii a f •11 Ling op NASKOK 
gehad maar Inedie VMFO nie Na vele korrespondensic oor 

hierdie o,iderwerp het dic President, 1[11]r Fortrnan,1 en innr 

Loubser wite,ndelik daarin •eslaaM Oin deur niidde] van mnr. 
Johan van der Merwe van die MWI 'n onderhoud met dr 
Thor[111]11 eli m. Orr van Sta/klindJge Onlw,kkelwigsdict,5 
te bekom. Uit die Ind/'©,1,1 lie' dit wee' eens :ebl> k dat d'e 
naam vandi¢ Insituu, van die Sivi¢]¢ in@¢nicurs ni. '·Dic In- 
Stlluu, Van Mullisipule ln,enicuri" nag .™ds ons groori,e 
Probleem is omdat daar geglo /2 dat die [nstituutalle Munisi 
1}al. 1[lgeniel' ook d,/Elektries. Ingenie'lins]// All hien 

die Probleem al die n"c VMEO/IM ISA Skikelkomice sogou 
0,oont],k aandag moet get 

As Re,01, van die onderhoud bet die VMED nou uaarnemer 

status op NASKOK virkry en mnr. J A. Loubscr is a fgcvaardig 
m dle wgidering' by te woor· 

I 

Into•er, 

op 
Streek. en Subs,reckplak s:ids voort, 

ie huidige 
gaan llc •crk 

Streek•,ertee,woordiger, „ soos vo]K 
./.-1 rans•aill: 

J A, Loubser van Benoni 
aapland K Murphy van Somers¢£-Wes 
ran/-Vrystaa[: D. Briefs van Kroonstad 
atal: E.G. Davies van Piclermarit'burg M•i .ia• ' Ti••hrv, Mi- 
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ter dieriz van koopteringen by ·n vergad/ng wat op 27 Jumie En nog hope and/ •al [c vccl is om hier op te noem. 

1989 van dic Transnals[reck plaas/vind h/. het dit geblyk 
Soos u kan sien E hicrdic Oplcidmn/raad nog in sy kinderskoene dat die meese Subs,reke #el van die koopering sal gebruik 
en no@ baic mcrk s,1 gedDen mOCI word voordaE dinge glad sn[ maak. 
verloop 

Heelwai kursusse waarvan dic VMEOtede kangcbrulk maak 
Die Administrasic #ord voorlopig deur die Johanneibu•e is ree* 80¢dgikeur. As voorb/ld word net ' n pau gen/em Munisipalit¢it *do¢n waarvaor ons baic dankbaar U. 

Elektrisienkursu• 
A, Revolgvan die kori sining van di¢ Parkment. kon die Stig- Straarliebcdiencrs Gr. I en Or 1[ 
ling van die Vaklecrlin@raad nos nic ampictik afeckondig word Onderhoudswerker 
nic, maar alk aanduidm# dui daarop dat daargeen probleme Opleidingintra sc kursum by Dcpmement van Mannekrag 
endervind gal word nie. 

ger./leer 
Elektri•ien/ulp mnr. Daniel is ook cog besig met dic opit•1 van modules, nie 

alleenlik vir Elektrisien·ople,ding nic maar sluitook ander 
1.©de wat belangs,el moe[ asscblicf hulle Substrecksurteenwoor- 

am- 

mis ons President bal diep betrokke 
digers bagte in Soos u kan oader 

in hierdie opleidingsaksi¢ en ons kan hon en sy komie ner 

bterle .ewen' 

ST[GTING EN BEDRW VAN 'N VAKLEERLING· MIR JAN LOUBSER: BENON[ 
OPLEIDINGSRAAD V'IR PLAASLIKE OWERHEDE Ek het nic einth k iets om b¥ ce vocg by wai in dieverslag staan 

nie 

Op 27 Januaric 1989 hi NASKOK die sti@ting en bedry f van Die goeic nuug 1§, soos wat daar in die ccrs[© paragraaf vcr- 
•n Vakleerlingopleidings/ad v„ Ptazlike 0/erhede goed- skyr het. dal die besock Wat die vor]Be President en cks/ /an 
Sekeur. Diesatnes[elling van d,c/pleidlingsraad lS dievulgende> dr Thornhill en mnr Orr van die destydse Sta/kundige Ont· 
Raadslid Van Blrk van Johannesburg (Voor.iner) wikketin/liens gebring het. het daarroc gele, dm ons nou incer 
Raadslid Malan van Pretoria erkenning kry en ook het ons 'n uitoodiging gchad na ·n Koor· 
Raadslid Muir van Kaapslad dinerende Komitee in verband mel plaaslike bes,uur war ook 

Raadslid Venter van Durban 'n di„ki gevolgis van om kontak wai om daarop/bou het. 

Raadslid prof A Plessis m Bloemfontein Ten min,te lyk dinge nou baie beter, 

Raadslid Krick ian Benoni namens die Om-Randse Plaashke 
U sal on,hou by'n ecleexheid hetons bckommerd geraakom Owerhed© 41 dic 00§-Randse Opleidin•entrum bed,·,f datdie VMEO nieself b/rokke is indic Vakleerling/plcidings· Raadsled, F.A. M. Brink, S. van Eeclen en C Sehole wi die 
raad m Maar die VMEO 16 baic diep berrokke in die Ak. 

MWO verteenwoorclig 
luediteringskomitee en dil ii in werkhkheid die komitce wat at 

mnr. A.J. van Schalkwyk MWO 
die werk doen vir die Ople,dingwaad. 

m V Venter van Mannekrag 
Mnr die President. u selfls baic dicp betrokke hkrby. en ck 

Hierdie Raad het /reed, 2 vergaderings gehad kan nie eintlik by,oeg by wal ek daar ges, het nic. Ek wit net 

Die Akkredilerin,wkornitee is 'n perm:inente Subkomilee lili die lede inlig dat u betrokkenhcid hier. daarroe #cki het It 
die laad cn glun dic volgende ledc in war dcur die Raad aan· u nog baie meerbesig gaan weesas wal uself in hucrdic stadium 

gestc] i. dink. In dic Akkredircringskomite¢ word alles verwys na die 

sogenaamde Danielskomitce, en di[ is presics waarins Presi· 
Die Hoof Unvocrende B•ample, mn, Koos Venter van 

dent be,rokke is Hy hel oniscitend baic werk om I doco. maar 
Johannesburg ek / w€er. u kan ma„ opons knoppic dru k. onssal help waar Twee lede van lie M/0. mnre. A. J van Schalkwyk en 

ons kan 
P.F. Colombo 
Drie lede van die V M.E.O., mnre J.A. Loubser. MIR FLU DANIEL: PRESIDENT 
H.R Whitehead en F L 12. Daniel Baic daniac m Loub. m u se ck is d cp be,rokke daar- 
Een lid van die I M S.1, mor. H Bolha by, maar my sk ou€„ is breed en ek / mar die mas moei op- 
ECn lid van die I.M.P.. mni. M.J Uys kom as om die saak lor volwass¢nheid wi] bring en dit is vir 

n lid /an dic Eval/cringgraad van dic Oplcidul/raad, ons cindik nood,aaklik dat dit so gou moonilik van siapel rE-9 
L.J Fi,k Besiuur word. Dil lykof dit wil gou indie nuwe /araf/kon 

n lid van die Pre[oria Opkidingsentrum diggaanword in die Slaiskiranten dan kan oREverder¥oort- 
ma = 

W J Culber gaan mer dic opleiding van Vakkerliage volgens hierdie nuwe 

n lid van die Blocmfonkin Ople,dingsen,rum. Wet. 

"9 m. A J van dc' Merwc 
MNR CHARLES ADAMS: PORT ELIZABETH 

cn hd van die Johannesbur g Opkidingsen[rum. 
09 Jusl one q I.eition on this training - The new 

ni C. Crompton training / ap. 
prentices will be in lerms of [hi Acl which lays down modules 

ie Sekretare,e. mev. H Norris van JohannesburB for,hecraining. Can wc /N omc indi¢a,ionof how ihe prepa- 
Atheewel daar aan',anklik net ] ledc var, die VMEO sou wees ration of these modules is progressing and when iI will be alail· 
is daar met die inglui,ing van mnre. 9 der Merwe en Cromp· able for us to use? How many modules. what ihey mill ¢oir 
ton nou in werklikh¢id,yf led¢. and generally how we would set aboul using them? 

Hic,die Akkredi[eringskimitc¢ het ook alreeds Ice keer 
MR FLU DANIEL: PRESIDENT 

vergader. 
Charles you are asking d ifficult quemons and you are wanting 

'n Subkomitee bestaande / mnre. Crompton, Whitehead, Cul- answers immediately. Eskom has taken someching like three 
ber en Daniel met Ig as Voorsitter ms gekies om onder andere years wilh a special group of specialists writing modules for 

m/gle din oor die /olgende: training. We are hoping to make use of modules [hal arc al 

van ready avallable in the market. purchasing them Mnd translating 
P 

Opkiding 

Vakleerlinge 
in die boub/Of. thcm into AMEU modules. Wc 1hink Ihiscal be done. In cs· 

paling van koste ¥an Vakleerlingoplciding by sentra. 
I scnec 'he.arioustrades/@[al going [o bepart ofthe Local an' aarding van opleiding!.mumawwc en beve¢@dheidstan- 
2- Authoridez Training ha•e been defined. Thc programmes for 

arie wit vir plaaslike bes,uur aanvaarbaar is 
each irade has been drawn up on mc modular [raining basi, ]mplimernering. beheer en on,wikk/Ing van ople/ines- with its bubble diagram etc., but as iuch. no specific module* 

programme en ambags =,ing. 
are available I this Be,/*ring en bewerkitelliging van akkreliring van slage. 

opkidingsinsi/ingsop Iweede vlak. zook die idenifiswing ,an There Ls lia,Son wirh dhe oihir Training Author„ks to purcha&/ 
Sentra modules and adapt them into me training of loga! authoritics 
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apprennces as such and we are hoping to gain a 101 of time. verwerf w elke module wal hy slaag. Nou is dic vrai. is dil 
Provided we can get the in](,al modules of tiaining available, nog nodig dal hy'n finalearnbagstnets Inoe! an@? A•hy al hler. 
the Act can be promulgated *Id we ean be,3 our training. Then dze modules geslaae het, het hyrecds/kwalifiseer, Hoekom 
furthermodulestocomplywl,!ltherurIheura]•in:ortheap- .001 hy nog 'n firiale ambags[Det% ./ Dankle Mnr die 
plentices as such,can becompleted and we can get our appren Pres,lent. 
tices fully qualifiedin lerinsuf the new Act. Doeblhal an•ver 

MIR yol],4uestion saIisfaclorily? FLU DANIEL: PRESIDENT 

Mnr Loubser, byvottooUng vanelkemodule worddaargetoers 
MNR IAN LOUBSER: REMONI In hirdie stadium is ek self neg nle seker of hy'n finale torts 
By die laaste Akkrediterin,skomitcc ls daar '1] vraag gestel. wai mom a fle nie, maar ek is daarvan nortulg dat d,1 nie nodL, sal 
ek maar hier moel pra om dic reakile van die konve[!sie te kry. wee, nin 'n finale $ ar 'ulk, ie Akry' nie As hy s> linale 

U miet onthou dat „ On, nou volgen, module die mudulesgulan oplei. klaargcraak hel van dle Blektrisien Ailing Ople/ing. 
dan gaan 'n man een of ander ser:ifikil/ belorn die skursus, oomblik ec op daard]e laaste module ge[Wets /ord dan is 4 

as hy die outomat•'0 '/waardigemektmien asiulks. Dir cerste module ilaag. Knni ons neem maar as 'n g /yme voor 

beeld 'iiant ligle (lan gaan hy nou daartoe ning,n soosek / nou verstaan. Ek mag mis en verkeerd mi in §[aaI wees orn 

stria/gre w hersie] lou doen hy die volgende module en hy maar on,kan in die tockomsverderdaarop ingaan en daaroor 
blaa,dit. endit besin. magnou b/oorbeeld 11 0[JO V /akeltul wee, 
Dll bet•ken by kan dit nou doen So gaan hi 'n k.alifikasic 

DEPARTMENT OF and 1 think lat willgo drough normat channets 10 Mr Daniel 
who will give us some feedback· 

MANPOWER 
Secondly, rationalisation of electrical installation reg„[al]Un' 
] wan< 10 pose a few quesdom to the audience hereto get their 

DEPARTEMENT VAN tceling. 

MANNEKRAG Firs, of all 1 would liketo know, h" many of you pe"le wo,ild 
9 like to carry on registering contractors. We get the fee,1 
back th. the Aupplier tells us,'We have beceme a Tubber 

A.D. du Plessis Stanip, we have zo register the contraclor•.he[her we like him 
or noe'. 

Secondly we would like to know, do ,•1 5(ill •vant •o carry ouI 
inspe'lons, becalzewed/aduplicationof work Thecontral 
tar musl haw an insiallation electrician dc]ng an ins/et,m, 
the supplier musr also mspect and neither /1 (hem really· car 

Mr A.D. D. PLE»[6: DEPARTMFIT OF MANPOWER ri,s the responsibilily ar the end af The day. 
Mr Pres,den[, corigratulation, wilh 'our inaug,iration, i look 

forward to two yean work< with you and ihe AMEU. lF it is possible 1 •ild like ta see, e•en if Jl,%1 by a show of 
N• - firl of all, h.w many supplie. are m 'vouI of Will 

Ladic'ande,ent[cmen.1 just want ('touch onthr¢e aspects. keepingon regis(ering contractorb. Isitpcs·i,bletoshu• me 
Pirs, 1„ ea.th leakage..e,v„dly rationalisation of clectrkal in- and 1 [hink ih¢ Councillors can 250 parti•pale 111 thix exer' 1:,e 
•tallation regulations and thirdly guidance no•es 11 Se¢ms that it 15 something'hal we " conside 

Earth leakage - a problem arose m the highveld region of an Se¢ondly. the inspections carried o" " mirnicipaluies You 
eish kakage u/ with an inhe,ent fault. undete¢,cd bythe Code know this 16 a costly effort and it coits Ihe ratepa> er e f Practice money or the S,•dard Specifications for Earth Leaka@¢ How many Umi. people woul' like to carryon uit• the i..•t•un•. I caused a falamy of concern to us We launched a 

or -ould liketo slop? Just get acernfical¢ and by Thesubmiz ]ebearch program. country.wide, and what we found was, ihal sion 
it waia lo.lised pioblern al Ilial 51,ecific.lace. But we did find ofihecertificate, supply electr= or do you v.ant lo hold 

0[,to the inspection and still try to control the power? Are [here that earth leakage units, 5% arc inoperative in Ihc normal 
an, people who are prepared o accepx a M[ificate and supply domeltic use. This i• a little bit of a concern to us, where this 
wilh no responsibly? Not really. Thank you very much 4all ,(em •here wer/4 on, as farai the.ufeuseof eleclricity 

isconcerned. Dornesficallyandthemanufa¢[u• of equipmen, And * las[17. Misier President. ihe department is also 5uh- 
used as •ell as domestic appliances also rely on ea h leakage ject to privatisation and de-regulation which isa ver> popu]ar 
units, word thcs¢ day, Wearelrying Lo wnle less •gulation% but more 

mplanation: and we hai embark¢d on slarting to write 
What we want to do from the departmenial Side is - we want Ellidance notes. So when a se[ of rcgularions arc published, 8 
to go out on a press rele/Ee - w¢ have #reed> started With 

is regulationsthataver5 a wide field bul not very •pecific And 
th' and we want » go onit and tell the people '0 0 their units. then we are embarkin9 on a set of gundan¢e note• whi•h wil[ ] f ror /stance we caa go out on TV ihe me•sage will be - Pres be available from [he Gowernment Prin[er or 
the button. any other people [f the picture disappears you are altright, if not. thal will evenrually also get involved in pri•[Hng these 'Lern' 
cons,]11 somebody. And that somebody h ioncerning us now. 

We would h.tok,low if ltifiI•Kible for.•Omention- Wehavewlitenase, of gklidancenoteson Asbhlossomeyears 
COntactthek/mpplier [fihesupplierdiesno,wantlat, ap. Latelywepublishdasetofguidancenotes 'EXMan a[ory 
l[ us know plea,e. We feel (hat 61, part of ihe Bervice that Notes on Ele¢[rical Installation Regulations".1 just w:,it (o 
you do give to the pliblk in your area - i, is quiI' fair for them [eact the for¢word i you "These documents cons/inanly 
" mnict you. We would also /Il thern to con[ae[ a conirac o f explanacory notes on theimplications and appheation of thc 
tor to have a look. Inure impor(ant regulation; conecrning,]¢,trical installationi 

l'he note• are meant to help and You gimle •upphers, contraciors know that ihe mulfunelion of the„ unit, are duc lo vari· and inspitors. They explain ihe purpose of the regll|il|lomb. 
ous aspects, either tamperedwlth, bridgcd.0/, disconnected. 

their meaning and sugge,ted administration as far A !.uppliers •offnal con'Ntion, e•poied te like molm,re, :11¢ cond]Dons m and con[ractors are concerned. the kielle,1 -111 fat and dusti so there are various aspects lhal 
cancausethis uni[notto/perateproperly /00/Idalsohap- [wouldlike/hand/,Danie[,andtheAMEN•owthelirs, 
Pen lat people will start to ,n,tall units where the) malfune- Qopi/5. 
hon or where they don't have them and that is wh) there is a 
•iuc•onnaire in yourbags. 11 would be 00/10 know what as. 
3Etan e is available fo, people to have it replaced or installed. 
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Ek wi] graas dri¢ aspekie kier aanrocr en die voeling van dic en tuetse ult,Der op alle Lnitaliaslewerk, maar doen hulle (lit 
VME' daaroor verkry, 1¢ wele natuurlik uil die 00:punt van die kentrakieur en sy beluga 
1 Li'Slag oor Opname en 51/ppe oor aardlek'kakelaars. U hel na,uurlik ook Insiallasie-clektrisiens in u dicn:; wa[. vol- 
2 Ra.lonalisering van dic Elektriese Iniallasic Regula„es @ens Wetgewing, 70% van alle Ins,allasie• mon inspekteer voor- 

dat toestemming gegee kan word vir aansluiting van die ioevoer. Hier wil ¢1 graa' aanslui[ by wm ri* notes aangebied hei ]Iierdie inleksic word wier Sed/en uit die oog van dic poor '·Quo vadis·' en wai sprekers daarop by,¢88 en/of gevra skner het ges/en wat baie mal op'n interpretasieproblecm uitloop 
- me[ §paifieke #er.ysing na "Ras,0/alisering" cn aldaar die apilk wat aan@cleken word. waaroor m/ Coen Scherman bale slerk voct en hie•by ook 

"Privalisering". Ek wil nou graag die vraag vra: 
3 'n lets' lor"Gids//1215" 

• Wil u die •oorsiencr, cnigc v¢rantwoordelikheld he oor dir 
1. Air//sh/r]Hars 81¢Isels van gcbruikcrs. Sal u me (epred: wees me, sleg. 'n 
Na '11 onlangse opnam¢ wat grmaak is nadar •n moonlke behoarlike toetssenifika# da[ die insiallasie Yoldoen aan 
pablecm i berde gekom her, is nic ein/ik '/ problecm met vooralpa/!destandaarde (SABS 0142}en op grond daar 
aardlek,kakelaars ge,ind /e, dir is nou me[ die on twer p ciaar. van 'n aunbluiting toclaat? 
v.u]. maar wei dat daar ongeveer 5% ],w ni€ na beliore fun k * Kan die Lnspeksic van ins/lasies nicges/el word incen goed 
sioneer nic. gekwalifiseer* pers©on (beter as lans)wai m noodwendig 

aan dic kontrak[cur of ·norganisasic /koppel is nieen lie • i sluit in waar die 10¢tsknoppic nic werk nie: 
is lie? 

aar die skaketaar foutief in,talleer op u dienssIal 
is: /*23 I lar die meganisme ung/brug of diskonnikreer ls: Om ·n aanduiding te kry van / gevoe] oor hicrdi¢ Boort •rae 

• aar dic hele skaketaar ui//brug s sal ck grug by wy,e van 'n handc44) wil sien hoc u vocl hicruor 
• Waar die skakelaar weens om /wingstoe'tandesoos st of, 41- Do suppliers want to regisier Contractors? terighcid, vog. ens, me na behore funks i on¢er e 

hierdle 5% Do suppliers wan¢ to comrol cleelncal installation Die Depar,men, van Mannekra: is bekommerd oor work, inspee( 
and wit and hang on [o ihe id©a of responsib•lity forthe satuy @¢valle omdar dic v¢ilighe]1 en die hek /!ckirics, innallasic 
or th: liter? bascer U op die feix dat diar 'n aardlekstakclaar is. Daar is 

dus reeds stappe aaneevocr om 'n persverklaring uil i¢ rcik oor You haic to guarance¢ [he quahly of rhe cleciriei[y you sup- 
aardlekskaketaars om dic publick meer bewus [e maak van h ply. Why also for th' way ir is used? 
skakelaar en dal dit gereeld #cls meet word. 

Anic·,an der Berg mentioncd yesterday that Eskom and other 
Ek wil graag die volgende wect: Kandiar in dk pmverklaring insthutions (I m one of *sc otherb) has a move [o supply 
0¢58 word dat, indien die skakclaar nii na behore funksioneer cheapercleciricuy / spe,ifically underd¢ve]/ped areas. 

nic. die *bruiker na die voorsiencr gaan orn raad /f hulp of 
] wanitoiressishouldbc,heprovisionof"ck¢tricil¢heap- slegs na'n clclarks¢ kontraklcur' 
cr and nul"cheap cleelricity " 

Watter hulp kan die voomm bied aan ·n persoon wal so ·n This is net unlythediS/bution. butalsolheinstallalion of the skakelwar *il vervang/•i//alleer: soos Johannesburg war 'n 
finansieringskema het? Ver,iys na Vraelys: "Assis[¢d Finan. pr•vate property - Ihe readyboard. 
cing Scheme " Ek hoop u het vers¢aan 4/ dr Du Plessis van die SABS in die 

Iloofrede // het. 2. Minder maar beer s[andaarde. Ten opsle ian Rasionaliscring in Prr.atherml 
3 Gidsnoia No. 2: Verdoidelikende aannekenin/ oor die Elek- So05 reed, genocm. isdaar at hee[wao g¢se 00, privanseringen trics/ ln!.tallam in'n male de·regulering. Regulasics,1983. 

* Voorsieners ·11 Kopie aan dic VMEO kla dai holli 'n rubberstempel en een aan L] is wai be,ref die p,Noontil . 

regl,[rasie van kw/akiurs. Hoc voct die le,k hierrcenwoor- Ek wil dil asb. so aa,1 u bekend st¢[en noem datdit beskikbiar 
dis oor die registrasie? is by die Staatsdrukker wen k6,15 per kopme. Ditis in Engel 

* en Afrikjans bes kikbaar I ek is In mcning dat beide dievoor· moei ons in gedagle hou dat die kontrakteurs tans·n 
siener co dic kontrak,cur baa[ daarby kan vind Ins,allasie·eleklrisien in huJ dien!; moet he as 'n voorve,eiste om 

'n kon/aleur te kan wces Hierdic persoon meet ing/k,Les Bak dinkie m die Pasident. 

ACKNOWLEDGEMENTS AND CLOSING OF THE CONVENTION 
BEDANKINGSWOORD EN AFSLUITING VAN DIE KONVENSIE 

MR FLU DANIEL: PRESIDEAT was scheduled to be here some 20 minu e!. aeo and pleas¢ for 
WF].C'OME TO THE MAFOR B me for [har - no disrespecL wm meam. 

Dles and Gentlemen • hae come m the closing btage, of May [ say also, I am really quite impressed,0 6¢e Just how many 
ils Conven[ion and wear¢ indeed indebi¢d lo our Mayor who of you are here, that you have survived this great Jong Con 
has comi back lo join us again Ihis afternoon, and in his boy vention and I do pay [ribute to you forthat, bm •at is perhaps 
program, M wome of his time. MiSIer Mayor it is indeed a wee bit iongue in check and [don'I meanto be flippant or 
a pleasure tha[ you have joined us and rhe k,en inleres[ tha[ disrespectful. bul #hai I would like lo say jus by way of a fm 
you haved]M layed in the A MEU und the act A llies arouncl this closing remarks, • (hc faci that firstly as I said the oiher day. 
Convenion. have also con[:,bu[cd [o [he success of whai has wc in Cape Town are truly grateful. dcligh,cd and pleasedthi 
taken place here over the ]/[ few days and we are really pleased you as an associalion of profe,;sional people. had decided to 
toseeyou h,reand haveyou in ourmidstsagain alld look for· bring your Con...ion here again, 
ward to hearing from you in your ,[osing address 

I hope thal you have /[ [he war/th of our welcome les very 
impor,am for us to know ihar wc can welcome you wi,h open 

MAYOR OF CAPE TOWN, ALDERMAN G R OLIVER arms and Ihar wc hope [hal you wit come back again io our 
Mr Presid/nt, Ladies and Gendemen, 1 firs,IF would hke to city as individ,1/ and I fac, come to spend a bi[ more (irn¢ 
apologise for /he fact thal [ hav€ arrived late. i know ihal 1 wi,h us ina mor¢ relaxed and casual sori of way. 
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+ als' would like to say t. loul and [ meal this sincerely, that 
the fac' that you have made so much time avadable to this Con. 
vention. to galher here to share as professionals and to lis•en 
to prefes;iona]§ in yourparticular field. speaks voium¢'for thc 
earnesinm and ihe urgency and th• scriousnes, wi,h which you 
approach your protein, in that oncof the majorihin,i that 
we lend too,crlook in business and 1/ fact in af] walks of life. 
is the need for re-traini, While we are qualified or skilled in t. 
a particular expernse or lilli Inc can never hape enough 

trauiing· 
There is always the need for re-training and I often (hink of 

th' point thal was made bythe Maging Director of a com· 

/any for which I worked as [he Personnel a/ Training 
Manager, some years ago when we started the flrn of a series 

of Management Development programs. The Managing Direc· 

tor opened that program and h¢ made the commeni which 

perhaps may have been a wec bk exaggerated. but he said to 

us al thal sta/.that Ihe need for training u so ur,ent, and /3 
-5 . aw 'ixties, the need for re-training was 90 urgent tha[ 
on debasi: o f ·'Wha[ you learn, 20 years ago or mo,e is now 

obsolete." Now I don't think that is neces@arily orcnmly Inue, 

bul perhap, in your panicular field what you 'here doing 20 
years ago is obsolele compared 'o whac you do today.Certain- 
ty 1 am sure Ln the engineering field that I the case. I learnt 

1uming from.ihaithat man mid and I haveulways placed 8 -ide "Ped Daniel "Mkinx Mi a,in' Mu'"y Mlim M & 
'reat value on the need for us to undergo experiences of re. •he ** C•im•li•fee 

trairing inourparticular fields. [commendyou fortha[ and 

I commendpour association for creating that kind of Mr Adams opport u· - our congratulation, 80 10. on >our election 

ally where you can share and update yoursel·.¢5 and sharpen as presidlint el¢i of tile AMEU and to you and Audrey, we 

your skills in your partkular field. know that the next 2 yea, 'hill he a wonderful build up period 
to yoilf term of office. 

May 1 just in concluwon 5ay to all of you, pardcularly ihose 
Ladies and gemlemen, h appears that •e "kykdaarr' will be of you who are municipal ele'ricalengineers, thal we u public· 
gracing the mother and daughier cities over [he nix( 

reprisentatives, 4 year6 cer™inly in the City of Cape Town. areexlreme 

b higily appree/Ne oflhe calibre and the role thal you bring Aan Bennie 1 der Walt, Olls oplegie dank en waardering w 
to your profession, that you bring w our City. 1 kno,i. that if 'belang'telling, adylesen priendska' On,6 wee, Li gentel ons 

] look at a man like Fred Daniel and his team. his staff, and 00!Mae Qn vergaderines en on, fier uit nallog bale lue jan 

thal goes for the oiher skills in our Cily, and ]1 applks to /1 sarnewerking 
Citiesalld Towns We are extrem¢ly blessed as Capeconians to 

Whal 
have people of that •alibre and of thal •s an AMED affiIiaie9 

expernse xrving our 

Clty [t is a service which you render You may perhapb lend Mc is a member of a very elite groug orbusiliess men. dedi¢aI. 
to "erlook that fact, that you are serying the community. it ed ro fur,hering the technological 2/0 01'the electrical and 
4 not /9 a /b,hal you are doing. And senric¢ siven in askilled eleclronicin'11*ry in Sau'li Africitand isa•ouated tothe As. 
und compelent :ay because you care. is theat Intlch more socialion of le municipal el-tricity undertaking' 
meann,gful tousas ordinaI> cidzens who live in a City like Cape Priorlo 1972 
Town asmall groilp of comp:Lilles.•Ilh perhaps thesame 

interests as we have today; banded loxelher lind were under the 
So please know that I am privileged / be ass(xiarcd with you cuntrol of rhe Then Secretary, a Mr kng, and were the fore 
in Ihis ver> imal[ way. I amgrateful fortheapportunityof shar. runners of what we arc today. 
ing, for a few minutes like Ihls wilh you I sincerely hope thai 

In 1972 
you wm come kk /0 rape Town as a profession and asin- this group of companies decided [0 voice their rights 

and reguests for r/ognition and i 1974 the affiliates divul„a *and J Im thank yoll for whal you are doing for our Coun- 

iry a, a [ime when the challenge, art so grea[ and a Iinle when recog*.. 
hanEe Ls No imminem thal your role is parlicularly powerful In 1973 the ll amliates comn'.le was formedandcon,lued 
n d vital In that change proce' So keep UP the Bood work. a& sufh niltll ll'. when Mr Wessel Barnard assisled the af 
o keepup¢hest andurds „ ihechange proce,5 and [ wish you filiates commillee . become more .tive and independent to 

ell and every quccess toyou in your prore@Bion and for those further the amb enhe AMEU anc] the AMEU affilia,„ A set 

of you do've got long dlitances lo trawl back home, travel of rules and regumlions were drawn up to h¢Ip adminliter,he 
•afe!• a,td God speed. affairs of the affiliales and golf days and other /,inM,ons were 

organ,sed / raise fut. A verysuiressful 2/y e/ibition Mit FLUDAN[El.: PRESIDENT was 
held rece/,4 in NetEpri:,1 1/ coincide with a Highild Branch Mr Mayor, thank you for those kind words. As 1 said we do 
meeong. In viewofthe risporse rerlhis funclionin Nelspruit appreclate you being able to be here with us [his afternoon 
we nave been asked fora repeal performan¢e early in The new 

Next wegoontoow, aff,liates andl would likcloask Brian year. 
Madeley, if he would addre • us on behalf 01 the al-filia(eb 

V/hy i die dae van rund-bel m geld in te gnel omatfiliaa[- 
funksieB te borg en ek /wyfel of daar weer 'n lekert aan final 
sics in die toek•Ims ial wee• 

MR }IR[A, MADELE¥: C HAIRMAN AFFILIATE Aan de begin .an 1988 het Dns sow. /2 almcwe lede gehad 
COMM]T·IME en va.. laan ons [ed/al op [65. 
011 1, loor/aar '11 gruot plesier en voorreg om 'crier le word 

mei die geleemheid om ilie 51:JitingMrede namens die VMEO The AMEU aff,Nales a a peoples orgamsittion and co a!1 those 
peeple Bho did go much for us in the pasl - geaffilicerdes te liver. we salute you. 

Cnenameinparticular is !11 the forefrol]• of thoseac[w¢ mem. 

M,Presidentwecongratulmyouonyourappointmen(tothe bers A man who ha, nevermissedaconventiollortcchnical 
highest office withm le realms of Ihe AMEU. To you and mee[ing in 35 years, except thi, year This man washonoured 
Mona, a happy pro,perous and 1 know hard workinw 2 yean·. for his undring ded:cation 1hrailgh lhe yearly becoming the 
and we affer as affihale, any asslhtance that you may require lit life member of the affilia(es He E Mr Terence 'firbh 
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I WL' toconvey our.ncerc thanks and appeciationto Aland 

Joy Fortmann who have both been outs,anding fr]¢nds,0 (he 

aff,mate, and helped to nnake this asociation wha 4 1 today. 1l To the AM[:U executli for being pan of us. and lu our (m 
w d maion Mr years to come k Max Mke and 

1 .auld ake personail> like to lhank my Committee for 

.gether 

To all the affiliate members who raI]y around when asked. Ihe 
their 

suppon. dedkauen and friendsh,p over the pa• 1 yian. h mes 
to show thal competitors can happily work 

who 

dI deep Into their pock¢(s and who help o make chis all wor,h 

while To thok who sponwred, exhibited and par,]cipa[ed. I 

thank you 

Mr pres,den[. membersof the AMEU -we are yourassocia- 
tien and .hilling and able to bc of assis™o¢e to you when re- 

quired. You simply have io ask. 

Thanking you • 
MR / L U DANIEL: PRESIDENT 

Mi Wi,Ue. expiessi»: g woid fiI d,nkN .11, behie id,he Imlie 
Thaah you io the #Allates 
Charles and [ are not shy / calling for help and we will be 

Mr President, „ gl¢§ me gr¢at plmure [0 make a cloung speech k„ocking oil mui door for help. I know when we knock and on behalf cf the ladies Thc AMEU funcion is a wonderful 
0, mwing will beanswndandic wit] ge[ chegrcate• occasion lo which ] for on¢.and no doubtiogetherwithev 
co-operation from the Affilia[¢s. [ am sure in myterm oroffi¢e onehere.took forward with great enthusiasm. and leen Ct. we will do ever>ihing to further these bonds thaI have been creat- 

ment©flhecventlattributableinnosmallmeasuretotheco · 

ed b/wen [h¢ AMELIand [h¢ Affiliaws and i ian seelhai we 
pany of /hc ladies h¢re pres¢n[. 

wit] / from §,reogih lo sir// h. Brian and your committee, 

rhan k you very much for all you've done, 1•11 be Ehanking you Die afg,]ope paar dae in hicrdi¢ seer sekerlik die pragtig&te stad 
further, bul 1, thI gage. very very many Thanks. van Ingland he[ diedamesvan die Vereniging van MunfEipale 

Elckiriese Ondernemingssondertwyfc] bygedraomhierdicom· The gentleman who inosi of us will ¢nvy. h¢ 1, always rhe fel. 
gewing nog mooi¢r te maak Swier a aan dll openingeremonk 10•A who is doing le plasant things in Zi fe. he doesnh have verken en ook weer eens met hierdic gluitings¢remonie. 

[o sing for his supper. h¢ has his supper brought to Im and 

everybody weats him with respe/.Peter you now have tho very Ek vernecm da[ u I>dens hierdie by/nkoms u t>d verwy] her 
ple„ant task of I hanking le Ladies. We an know you are , Inet 'n prop,01 en hoogs interessante program en dal u saam 
ladiesman and I don': blame you for bcin@ a faciesman. we'#c m u wederhelftes b kon wees. is van w/entlike being vir 

go[ very vey eharming ladies cha[ have been wih us for rhe die sukses van'n ko,lvonsie soos hierdie. 
pasl [bre< days and 1 was #onderin# wh> we never M you here DR ly //n iwyfc! ni¢ dal dam¢s '11 belan:riked// van on,anne- 
s the Convention. but rhank you for Joining us now. Peter if lewing vorm - sonder hulle is daar // I¢we en met dit in 
you would do the necessary. rhark you My much g/dag/ het ck vt, h,erdic toes,aak gaan kyk ·h at b/oemde 

mense ,/ se gehad het 006 die vrou 

MR P J MULLER: ON BEHALF OF THE LAMES Ek haa] Sigmund rreud aan. '·Ondanks my dertig Jaar lange 
Mr Presidem. Mr Mayor. Mgm ben of * Associalion. Ladies navorsing in die gie] van die vrourls dic vir my vandag nog me 

and en[]emen - Ladies in while. ladies in pink, tadies in blue, moon[]lk om die groor .aag wai log nooll beantwoord i' te 

Mr Presiden[, we all arc aware of how our ladies have graccd beantwoord ... wal is / wai 'n vfou wil he?" 

the 31* coninrion of [he AMEU, Si:mund het dil nic ultgevind nie en ek ook *eer /kerlik me 

t 

j 

Abi A} e• li•y F,irlman• •i. 
dod.6, ae.=/. 
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m'ar ek is daarvan oortuig clat die dames graae wecr decl wit 
Wee5 van dic twee en vyftigste kon•ensic' 

Dwight D E,9enhower once Baid. "Well, 1 6 hard for a mere 

man to believg [hat woman docsn t have equal rights." And 
famoll' staimerson Golda Meir oncesaid. "Whether women 
are better Ihan m¢n [ cannoisay - bi I :an say :hal they are 
•trta:nly no worse. 

It is here where [ must agr€¢ whole-heartedly ,•h this great 
woman and her€ & the AMEU Convenrion they cenainly look¢d 
a 10[ be[ter than any of /1 males 

Baie • a[ deur die jare deur bekendes oor Mue ger,6 maa: oms 
I ... vir 11 
D•rne6 dit iS vir ons as mans Mangenaam om u clkc jair by 

hierdie kin'/siezeen"ordig te hBordat ons glo dat die 'llkses 
van hirdle konveosic, cn ook dle van ons mans. die resultaal 
D van u 60!ge'oueonder"eulling, soos 'n baiebekendeen ware 
RexcE<ie lui:'Agter elke suksczvolle man „aan'n vrou'. 

Ons dank u vir 11 bcre'willwheid orn na ons mans te luisteL 
om mooi. bekoorlik en vroutik te wees en om 'n bond/nooi 
te wees vir al die kinders x problme. 
But more of .hat has been Mid of (he fair sex. 

Ilike 101,/Erskile"definilionofbeaulandcharm Heilid: A-0,·e •a,1 •er Walt word deuy Pfe•ldeM Fied Daniel Ap• a om 'I 
"Beautiful women are the ones that 1 not le, a charming w .e•k #I M©,10 ..79,e! re 00/*. 
man 1% the ont "a, 

noths " me. 

cerethank you, On his own,the President s task I a Accord difficull ing to Pedro Calderon " a woman's advice 15 not worth one. but with all Inuch, but he who clocin't kccp •1 LS a foot". your help I can look back on, I hope, a suc- 
ce„ful and cortainly enjoyable task and thi, event will carry 

And then of co,irie there i the comm¢nt thal a womai may with it, for me, man> happv memorm in the years to fo]10,k 
agree to ··forgive and forge," but she §/CmS /11,0 have a 

Mnr die Burgemeester, my innige dank en waardering aan u remarkable habit of referring w Lhe matter every now and then. 
en u Raad namens die VMEO, die a fg/vaardigdes en hui gades, 

Victor Hugo said iat thesuprerne happlnessorllfe „ thecon ur u bere,dwilligheid, daihierdie jle Konvens,/ hier in Kaap· 
lelloll that you are loved by a woman and 0§car Wild¢ -- a slad kiplaabvindisook die aangename burgerlike on,lulal wat 

very effeccive commenza[or on the subjecl said - that when u en u Raad Maandagaand by die "rgersentrum aangebied het 
a man mrries *ain. i[ is because he adored his first wife 

Ek houpcn venrou iutuurlik dat die bandevia, byhier,lielon- 
Lincoln wa, quite direct - he said thai the Lord preferred vells,egesinee „ russen die assosiasie en Kaaps,adendie VMEO 
beauti flll women - thal i, the reason Ile made 80 many of them in dir toekonl' hehoue sal b[)· 
Th,African'have aver> clearunders"/ng ofiheimportam Bale dankie ook aa,1 dr D C Ne/hling v.al m #reer het oin 
orwomen: according to an old African provcrb. iryou want die Konvensie amptelik . open en d J P di Plessis wat 'I 

penee in the house, dowhal your wife wani. And as fur,her Mlmulerend¢ boofrede gevoer het. Hale dankte ook dat u dle 
evidence o f the eomplexi y of,he female gender. he saicl, ·'How tyd kon afsiaan Om na die Kaap te reis vir hierdie belangrike 
can anyones' inerediblybeaUIiful be wintredibb stupid' Konvensie, 
She said, ' ·/h the Lord planned Ii. so that you would be at- 'n Woord vall besolldere dank aan dle lh,voerend¢ Raa,1 tracted / ine and 1 would be arlmed wal 

to you. 
my byges,aan hien individuele !ede wat met geesdrif aange- 

May I concluden, saying thal if ad,ocates are *barred, cler b•ed 11" om my met die reeling• behidpsaain re wees en baie 
gymen defrocked, dry cleaners de-press/. cloesn't it follow that wai surnmer ne[ in/sprlng hel rn¢t hulp. My ho¢ waard¢ring 
Ejeclrical Ingineers can he de.ligh[cd? aan al daardie led, 

Mr Prmdent, I have nodoul that you will agree with me that Greot dankie ook aan die personee[ van my departemenz. 'n 
you #eredel, emed as indeed we all wer¢ jo have our ladies here ]Compic van die name is 
wilh us on this gon,krful occasion 

Dam.: P..· Sierra (my sckretareE'e) 
Dit "dan ook niet groot genoce dat ek namens dic dames hier Pat Hadgson 
teenwoordig dank Ilit,preek vir die uits[¢kend¢ or:anisd en Marina du Toil 
gasvryhoid wat hulk hier van u m u komitre mox on,vang Wendy W'id 

Jenny Meyer 
Man' PeteI MR Boyd-White F ] "AN[EL: PRESIDENT 

Les Smith 
Mr Mayor of Cape Town, Alderman G R Oliver. honoured Blackie Swan 
guests, talics and gentlemen Willem Swar• 
The time has come to conclude the proceedings after nearly,hrce Robert Vine 
day& of ver• lively deliberat• Guls,ppe Rkel 

Paul Bland The event, at thi, Convention were the ¢limax and eulmina- Dave Donald 
hon of many months of planning and organising, involving Roy Blaser 
numcrolls people from Cape Town andebhere. John Laara 

It 1sextremoly difficult (osingle out personsand organisations Grant Ziervolet 
who have contribu/d 10 1hc success of such a convemion Trevor Kirr 
I i,hout running the risk of unwaingly excluding one or more Manin rollack 

isons with mulant unhappmci. Should I fall into & trap Bruce Suth¢rland 

:. lease a irribute it to my inexperience To Ihe au[hers of the papers. our heartieit thanks for the long 
6- o each and ever>·one who has in any way. no maiter how small. hours of hard work you have put inm their preparation, and 

itntnbuted to thesu¢,¢55 of mis con•¢ntion. ad¢/ and sin- of course. their presention 

AMEU CONVENTION PROCEED]NGS ]989 171 



Also a b,0 [hank you / all the contribulors - formal and Mesm Circuit Breaker Industrics Ld for * 94 Kruger Rand 
informal. and No I Knuge, Rands for Ist, 2nd and 3rd prize, respec 

twely for the AMEU Ba»let on Wednesday - Ihal is ihis 
W 11 hc ul i h e dc] ¢,ates yo u ca nn ot ha v e a c o nven [, on and y o u r 

evening auendance. togeth/ /Ih your 'Rs. Es much apprecia/d. Te 
our delegates from overseas /¢ are d/ply indeb[/dtoyou for Be there ladies and gentiemen.you ma> jun be a lucky winner. 
iravelling [o Cape Towr, and your very valuable con[riburion Then therehave been Ihe exhibi[ors in Thclobby on ille second 
to Bhe Comenion and /c iri zle bond$ w¢ now have estab- floor who have added colour io th, Convention, This is also 
lished will be fu rther siren/bernd in th, Im appreciated 
Baie dankic aan Ab,i,L Fortraan Wat z Presiclci my gedung ]n the bu,!d-up to the Convention and now during the Con, 
bleslaan en my van advies •oorsien hi. rankie ook aan 

vention 1 am pleased and proud lo have had my wife. Mona 
Chales Adams vir sy morek ondersteuning Idens hierdic Ken- to ass,sE •d stand by mc and who played an imper.ant pal venhieen byvoorbualvir'yondenteuningwele komende Me in thelidies· programme. Mona, a big thank you for your in- 
Jaar. 

valuable ass,glance, 

8/y. m afl'ille committec. who as a group need special Mona was aided by Joy For[mann, Audrey Adams and Anne mention. Of ¢ourg¢. 1 have already chanked individual compa- 4,evander Walt. To these ladies I expr¢giaspecia][hank y:u nies for sroosoring the delegaws Juniheons and the othir en. - you have been .Tea•. joyable evenus and /ish to reiterate our „pprecl:,tion :Ind 
gralitude. & Sekretaris. mn' Bennie van der Wall. Hier is 'n man wat 

ged„rl i dkreeling•besif was¢n ek en hy was/kwels. feiik Let mc M Yorge[ [h€ love# day sponsored b, the a ffiliales for vooridurend, in verbinding oor dle reeling, ian die Konvenste. eur golfurs and bowlers on Sunday at lhe P row Golf Club 
Hy. met a[ die iafe ervaring' e ek as'n nuweling. het baic Then v/c haw the tows :ind lunehcon• 6 ow lad;3 - Mon· 
deurgemaak en ek het baic van Bennie /[cer en nalu urtik bet day the Boschend# treat bv African Cable, The roses and 
hy'n reuse-taak chocotates made th, lour al[ the more memorable. Tuesday rhe verrig 

m ofihe Peninsula by Aberdarc Group who spons©red beau- Harthk dank Bennie vir jou hulp en bystand om hierdie Kon 
tiful weaiher as •e]! as bl spoiling the ladies with bcali vensie 'n groot suks,5 (e kon maak. Die prag,ige agenda is 'n 
ful wallis and six wonderfuf prizes The prizeofihe da) a holi. voorbecld van die veonul wat hy aan die das gcle heL 
day for iwo was won by none other [han Carol Fraser Weil 

Many thanks to Managernent of the Cape Sun Hole] for ih¢ir done zo [he honorary members, assistance and courtesy displayed throughow the Convention 
Thedelegares lunchcona proved,o be equally good, NEI Elec- and in particular w Casper Groenewald who so abb mw to our 
tncal [45ion reque'[in0 Cu[]er Hamer. powercngincers and needs throuBhout the Conventio.1. 

Reyro•• e on londa) comp!©le with note pal and pens. Tues- Ek /ra u nou am al die werkers. borge en ,]rnal wal op *ri 
day was equally enjoyable. the hOSIS being GEC and today of ander w>·se 'n bydrae gemaak hc[, groot applous re gcc 
Keon€dy and Donkin in associarion wid SA-PVC aminued 
de *poilinM of the delegales. Ladies and gentlemen it is my deep and §]ncer€ hope chat yuu 

h all enjoyed this Convention to,he full and,hal n wltl be 
Then /¢ come Lo [h, spe€]ai 11¢m. The •ry useful briefcascs a Convention you wil] long remember 
by the Aberclarc Group whichin/uded key ring androack map 
by BBT and le note pad by Siemens At tms poini [he•¢ area few pres¢ntaiions ta bc made to H num 

ber of persons and 1 wil] eal] /em forward individually An- 
Similarly on Sunday mght Con„/ Logi¢ entutam,d iho Ex- netji¢ van d¢r Wali 10 /,sent Mona Daniel wilh a gift and Mona 
«utive Council and :h<ir spouses to a dinner and Mr los 'as topresent Audre> and Annetji¢"h agift Bennie will present 
an .ceI[en( hust, rk members ef my „/f each wa a gil. 
Le sno' forge[ ihecolourfulgat.go evening al . Civic ..re 
Ao excellently hmred by th¢ affiliates. Brian Mad¢!cy a[ his 
besi, 
The MEV AKET.Ill VAN DER Wednesday WALT ireats for the ladies arranged by ihearriliates 

Ek %11 clic pragage ruikcr corhand,g aan onse„te dame Mom• induded shopping at the bgerbers Shomng Centre with lunch 
en ons /1 haar verseker laarvan dat ons haar sal b>·91aan in 

a, [he Glockcnbere Hot¢I. jponsored by: 
alles wai I mag doen, ook aan Audrey. Enek wil ner /. julie 

iM Company man/c dink ons belcken K re@/2 m nic, bm we had an edu- 
A lue' cation lour <hese pan few days. ins/ad of enjoyin, che sur 
Bowthorpe Hellerman,1 roundings on Monday as well as:ojoyin•,hegood chumpagne 
Ck/]t Breaker lidustrk; and the good Mod wc had to lisin w a lecture by Jerry Steven' 
Eberharl·Marlin on super,ension accessories. whichin Ihe end onlymean bra, 
H V Test and //ks. and / Lay had 3 speech as we walked in and 
John 'enyon he mcnlioned jOlntS Convcnional joinis. he showed usaslide. 
Larry Baralieti which looked [o us lad•es very much like a ba and buckle. Su 
Linegea[ 2000 maybc wi arc just <tupid Maar wes verseker dat On, by Julie 
Vaalcor s[aan, dan/vir Jullesal luiserai dit ons pas, op worwaarde 
Waco dai julle vir ons ook luisier#an[ ons wccl gewoonlik bewr Me,15 
Yelland Engineering dra nic'n blou pak klere mei green sokkies me. Jy dra ook 
Yorkshire Switch,ear nic'n rooi pak met'n geel das nic. so luisier vir jou /rou and 

thc AMEU *illbeon therightt,ack Thank>ouvery v/7 m/h 
Ladies and Gentlemen w¢ are deep]>·indebttd to the aff,liaTes, for ireating us to :apacity, I was a gu/r. but super few days 
ably lcd by Brian Madelcy l'or maintainingand stre,Imening and [hank you vcry much [0 all [he Affiliates as wei]. 

the bonds b/ween our associations. This un,que relabon•hip 
does a pod deal lo ©nhmeing The Convention. 

The followingdclegatet will retirc be for• the nexi Convention. 
Thcre m 030 0,heT fi,ms. no, affilia[¢d to the AM/U who 

P J Boles - have made their conlributions - Trek //roleurn for their Roodcpoon 
K van Alphen - SABS 

mon/ary comnbution as well al. BP SA for their COntrlbution N Ki„chner - Reyrolle Swn:hgear of itationery kemi for the delegaies. J D Dawson - Unenhage 
On behalf ofile AMEU a hear[> thank you and 1 &[flc/ely hope EC Davies - Pietermarklurg 
thal this relat.rump will confinue wilh fulure conventinn,. M P P Clarke - Randburg 
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MR CHAR],F-4 AnAMS: IHE PNESIDDT.ELECT 1 am sure everyone h/c will endorse my words when [ gy 
Mi d•e President, er//te, darn.5 en here• in, du*ver het ek "thankyou Fred fora job•elldlone" Ladi•andgen[lemen 
m:tr stil ges i, en luisterna die bes prekings van al dic referate. please Join me ina hearty round ofapplause fort he Pres,dem. 
Ek hel Bt]18" ", maar noukeurie { pgeler hoe die Kon ven,ie ver 
loop bet. Dis vir my dilide],k dat hierdie die ineeN S:Lkseyvolle 
Konvensie was wai Ing noit gelloil M Al die reelii,gs was foul MR FRED DANIEL· PRES[DER 

loos, en het vlot geloop, nie net hierin die wi nle, maar ook Bate dankle Charles vir u mool woorde, ek waardeer d/ wat 
co „r dit die r/lings van die dames.program betref het. u g.8 he.. seerste. 

Mr President, it 1 obvious thai a gleal deal of Thought und el- names en here. ck hoop cial u almal dle VM[O se dinee/dans 
fort have gone Inio (he il,rangemelib For Lhis ocra,ion. and al[ mmand hier in die Care Sun Holel sal bywoon, # aar ons heer 
thls can ont> have been achieved due to your drive and lik saam sal kan verkeer, e,i 

thus#m. The wdence that Ihe Convention has been a great Die van U wat nic sal kan kom nie en wal reed. vandag 
6,]c:= lies nog in tile number of dclegatcs who attended the after. u rcis huil me aanpak en 00 k natuu rlik vir die rei •an 11, 4 
noon sessions. Sam might have/osed thcircycs occasionally. dan mdre in lair Mwaarts keer, wens ek 'r valige re„ Ier„*. to eoncentrate better, but there werecertainly mor ¢ al/ndees 
6 Mal. conslderlng the temptation or the good wealher 'Is Thank you all for your atiendance and may God hie• yall 
week, thi is a greal tribute [0 you Mr President. Veilige rcis 1/4 en ek bid u God 5¢ ryksteseen toe. 
Fred, you k thanked all your helperi, Apon,ors, etc. and it ] now de¢lar¢ the 5162 AMEU Convention clor/ at 16110 on 
isnow niy pleasant duty tothark iou formaking Ihi, Conve,1 40! Ociober 1989 

lionsoemoyable, You proved >01:cnill do itacoupleof years 
ago. bul Ihis lime you surpas/d yourself 
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MEMBERSHIP LIST - LEDELYS 

AMEU ENGINEER MEMBERS/iNGENIEURSLEDE VMEO CUNNINGHAM T: Ilead Electrical Depanment. PO Box 45, 
Heilbron 9560 

ADAMS CE: Cily Electrical Engineer. PO Box 369. Port 
Elizaberh 6000 D 

ALOERA JD· E]ek,60,CgniCK Stadsingenieur. Posbus 16, DAMON L: Eleklrotcgnicse ]ngenieur, Po•bus 23, Niget/90 
1lusienburg 0300 DANIEL FLU: Cily Elc¢(rical Engineer. PO Box 23. Cape 
ANDREWS KI· Eleklroxegnkse Stad,in@enicur, Pc*bus 86, 1 0/ n 8[]00 
Webaa] 9190 DAVIES EG: City Electrical Engineer, PO Box 399, Picr. 

maritzburg 3200 
B DAUTH WJ: Chief Elearkal Engineer, P/Bag X9011. Volks. 
BADENHORST: Elekiotegnies€ Ingenicur, Posbus 21, Knys. nist 2740 
na 6370 DAWSON JD· Town Elec[ria] Engineer. PO Bo• 43, Uitin- 
BAKER AB· Electrical Engincer. PO Box 20. Swellendam 6740 hage 6230 
BAKKES MC: Elekirotegniese Stadsingenieur, Posbus 40, DE BRUYN CD' Elcktrolegniese Ingenicur. Posbus 10. Car- 
BrookhIrs[sprui• 1020 nurion 7060 

BARTHOLOMEW WO: Municipal Engineer. PO Box 47. DE KOCK Fr /0&bus ]56. Virginia 9430 
Kot-fiefomin 9986 DE ILL]ERS JD' Ekktrolegniese Ingenicur. Posbus 4. Al 
BARRATT MEO: Electrical Inginw. PO Box 13. Por[ Alfred berton 1450 
6]70 DONALDSON JJ: E]cktrotegnies,Stadsing¢nieur. Posbus 218, 
BECK I ID : Cily Electrical Enmer. PO Bo K 529. rE Lon- Randfontem 1760 
don 3201 DU PLESSIS AH: E]chrotegniese Ingenic,lr. Posbus Z]. 
BEESLEY W· Boroueh Elmical Engne¢G PO Box 5. 1!owick Jeffreys.... 
3290 DU PLESSIS CP: Eleklrotegniese Stadsingenieur, P/Sak 
BEKKER MJ Elelrotegnic,c ing¢oicur, Posbus 96, Louis X3046. Wor«Mer 6•30 
Trichardt 0920 D U '[*)IT E: E]¢koro[¢gniese Sed,ingenialr, Posbus 106. Brits 
BEUKES NG: Hoof Te@mese beampte, Posbu, 3, Bult fanteln 0250 
9760 DU mIT FH: El¢ktrisitellsuperinIendent, Posbus 24, C/edon 
BEZUIDENHOUT TJ: E[ek„mgniese Ingerlieur, Posbu, 3, 7230 
./.12310 DU TO]TRE: CitY Electrica! Engineer, P/Bag X10, Kwa.Xunta 
BLOM DS: Hoof Elek,risien, Posbus 44, Marquard 9610 1868 

BOOYSENS L Elektrargnici Ing,nicur. Posbus 153, Vrede DE VIES DJ: Sladilek[rotegniese Ingenieur, Posbus 19. 
2453 George 6530 
BOSCH LA:Elek, rotegniese SuperintendenI, PabuK 13. Aur 
scridorp 5320 E 

BOSHOFF HO: Direkteur. Elektroregnies¢ Dienne. Posbus 2, EHRICH JA: Town Electrical Engineer, PO Box 66, Stander 
Bellville 7335 tor, 2430 

BOSHOFF JJ EIck[rotc@niese Stadsingenicur, Posbus 3, Van- ELBOURNE R J: Chief Technical Officer, pO Box 50, Kinross 
derbillpark 1900 2270 

BOTES PJJ: Elek,roigniese S[adgingenieur. Posbus ]5. Groot. ERASMUS PR: Ellar.....se [ngenle., Posbus 2, Secunda 
brakrivier 6525 2303 

BOTES /: Elektrotegniese S[adsingenieur. P/Sak X30, Roo ESTERHUYSEN AC: E]ektrotegniest qtadsingeniew. Pombus 
depoor[ 1725 X02. Viljoiskroon 9520 
BOTH A: Hoof Elektrotcgnics, lien4 //S X136. Eliisras IVERSON IJD: Hoof, El¢ktrotegniese Dept. Posbus 6, Del· 
0353 mai 2210 

BOTHA }10: Elektroiegniese Stad,Ingenieur, Pmbu• ft 
Lydenburg // ¥ 

BOTHA JN: Hoof Tegnies, Dienste, Posbu/, Fochville 2515 FENTHUM LB: Eleirkian, PO Bor 22, Thaba Nehu 9780 
BOTHA JJ: Dircktcur Ingemeursdienste, Posbu, 7(G. Welkom FORTMANN AHL: Town Electrical Eng,neer. PO Box 2]5, 
9460 Bok'burg 1460 
BOTHA WA: Hoof Ekklroniese Afd. Posbus 34, Polgieters FOURIE L: Elektrolegnie• Stadungen,eur. Poibus 45, Ne! 
- 0600 spruit ]200 
BOTHMA O Elektro¢gnies¢ Stadsingenieur, Posbu• 25, Mos· FOURIE DE V JJ: Elektrotegniese Stad,ingenieur, P/Sak 
1/baai 6500 X)017, Evander 2880 
BOZY(ZKO: Electrical Engineer, PO Box 56, Lady,mith 3370 FOURIE JHJ: Hoof Tegniese Dier,ste, Posbu5 13, Brandiort 
BRIERS DB- Elektroicir,iwe Siadsingenicur. rosbus 302, 9400 
Kroonstad 9500 
BRONKHORST JL: E]ektriese Ingenieur, Pashus 33, R,ack 
enfell 7360 GERNANDT A: 1 10© f: Elektrotegnie fse Diemie. P/Sak X [008, 
BUFE W I Town Eteetrical Enelneer, Beacon Bay 52(m Nylstroom 0510 

GOUSSARD PJ: Hoofelektrisien, Posbus 14, Koppies 9540 
C GREYLING JPJ· rosbus 23. Pict Renef 2380 
CHAPMAN EC: Elektroregnicse Stadsingenieur, Posbus 15. GROBLE' J Ek]:[rotegniese Stadsingenieur, Posbus 551 
Brakpan 1340 Bethlehem 9700 

CLARKE MPP Ci[y Eleclrical Engineer, P/Bag 1, Randburg GRO·r]US RJ· Posbus 13, Dewels(lori 
2125 

CLOETEDJ: Elek,rolegniese S,adsingenieur, P/Sak X?, Vir- H 
ginia 9430 HAMERSCHLAG SN: Town Electrical Iiigineer. PO Box 1. 
CLOETE RH: Dor/ingenicur, PO,bus 518, Seneka] 9600 Bedfordvic# 2008 

CREEDY M: Town Ele¢'rical E ngineer , PO h 12, W illing. HARPESTAD P; Borough Electrical Ingineer, PO Box 33, 
tun 7635 King Williams Town 5600 
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HATTINGH JJ. Ele ktrn,tegnie e Stad,illgenieur, P/Sak X1004 M/AMIRA AB, Electrka] Engineer, PO Box 21, Komga 
Richardsbaai 3900 4950 

HEYDENRYCH .12. E]ektrategniese ]ngenie,]T, Poshii, 14, MEYER A: Elek,roignic„ In0cnieur, Posbus 52, Malmesbu· 
Middelburg 1050 ry 'BOO 
HEINS MC: Clektrotegniese logenieur. Posb,15 20, Hermanus MILLARDRC: TownEIcical Engineer, PO B/25,Oud 
7200 bhoorn 6620 

HILL L Elektmegnie Stadsingenieur, P/Sak X5010, Kim- MOSTERT JN: Elektmegnicse Ingenieur, Posbus 52. Robert- 
berle> 8300 •on 6705 

HOOD JS: Borough Engineer, PO HoK 7|1 {1Teytewn lk)0 MOSTERT AH Stad#Negniese [npenieur, Pobbus 53. 
HUGO AHW: Town Electncal Engineer, PO Box 78001, Sand Swakopmund 9180 
ton 2146 MULDER JAC: Elektriese lnMenieur. Posbu, 60. Piketberv 
HUGO .1. Flectrical R.gleer, PO .0.51, Bredasda. 7280 7320 

HUNT LF: Toul. Flectria] Ingineer. PO Box 2, White River MULLER FJ E]ektriese Ingemeur. Posbus 20, Zastron 9950 
]240 MURPHY KJ: Town Electrical Engineer, PO Box 19. Somer· 

bel WN 7!30 
3 MY BURCH G: Elckgo[egnicsc logcnicur. Posbus 4, Kuruman 
JANTZEN OH Flektrntzg•iese 9tadsingenie1lr, Poihils 29, 8460 
}len[]enman 9445 MYBURGHPA: Asiment Dire kteur, P/Sak X11280. Nel,pruir 
JELLIMAN CE: PO Box 36, Fort Beaufort 3720 1200 
JORDAAN DIP Poibus 35, Vereeniging ]930 
JORDAAN PW Hoof-Elektrotegniete Afd., Posbus 34, Pot N 

glet¢ 'rus 0600 NAUDE B' Hoor Ekkrries, Distribusic. Posbu, 17. Sic]!en· 
bosch 7600 
NAUDE E: Elektrotegniege Stadsingcnicur, Posbul& 725, 

K Carletonville 2300 
KALTWASSER JNC: m¢krroegnies, Sladsinge,]cur. Posbus NIEUWOUDT JOH Elektrolegniese en Dorpswater Ingenieur, 
23. Kraairon(ein 7570 Pibus 24, Montagu 6720 
KLOPPER Lr: Munisipale Elektries¢ Ingenicur. Posbus 72. NORT JE GJ: Eklaroregnics, Stalingenicur. Posbu,145, Ger. 
Stangcr 4450 miston 1400 
KOEGELENBER© FJC Hoof Te@nics, beampte. Posbus 18. NORUE JJ: E]ck,roigniese S,adsingenieur. Posbus ]0, War- 
Frans•hhoek 7690 renlon 8530 
KOK JA. E[ektrotegniese Ingenieur, Posbus 35. Middelbur@ 
5900 0 
IR[LaS WF· Stads/]ektrotegniese [agenieur. P/Sak .009. ob OPPERMAN DJ: Elekir regnicse S,ad„ngenieur, Posbus 43, 
hwarong' 9210 Sprrogs ]560 
KRIEK J J: Stadselektriese Ingenieur, Posbus 115. Empangeni 
3880 I 
IRIGE WA. Elekirotegniese Ingenieur, Posbus 14103, Ver· PAGEL PVE: Elektrolegniese ]Dgenicur. Posbus 26, Pletton· 
wocrdbur@ 0140 bergbaai 6600 
KROMHOUT RR: Borough Ele/rical Engineer. PO Box 47. PEENS JG: /!clar/CgnICS€ Ingcnieor. Posbus 6. W¢ Belsbron 
Mooi River 3300 9680 
KRUGER HR: Hooft [Blektriese- en Si•ieledienste, Posbus 578, PELSER WH Elektrotegniese tnecnieur, Posbus 31, Coligny 
Ke,inoc' •860 2725 

PERRYER HO: Town Eleencal Engineer. PO Box 113, Queens 
L town 5320 
LAAS CP: Elektrotegnies¢ Ingenieur, Posbus 15, Kenhardi 8900 PETERS AG: Town Eketrical Engineer. PO Bo• 278, Gwcto, 
LIGI[ RA: Citylectrical En/neer, PO Box 699. Johannes· Harare, Zimbabwe 
burg 2000 PIENAAR JF: Elek,rotegniese Ingen•eur, Posbu, 10, Olencoe 
LE ROU X DE: Eketrical Engineer, PO Box 2, S[ultirheim 4930 2930 
LE ROUX EC: Disiribul Ingcnicur, Posbus 708. W¢iker PIKE E PO Box 57. VIheid 3100 
9460 POLLOCK T: Elecirical Engineer. PO Box 3. Gordons Bay 
LEWIS L: City Electri•al Engineer, PO Box 5011, Windhoek 7150 
9000 PRITCI IARD MR: Elekirotegniese Stadsingcnicur. Posbus 708. 
LIEBENBERG HIC' Elektroteeniese Ingenieur. Pmbus 64. Wclkom 9460 
Ladybrand 6744 
LiNDE AP: Hoof £]ektrisidn, Posbus 2. Frankfor[ 9830 R 

LOCHNER J VAN S: ElekiroLegniese Stadsin:enieur, Post>w RAUTENBACH OF Ele]:[roegnies, Ingenieur. Posbus 99, 
ill, 14¢mburg 0700 Klerksdorp 2570 
LOTTERGA: mektrote,niese Ingemur, Posbus 34. Polgic=- RICHARDS AJ' CHy Ele¢lrical Engineer, PO Box 176, Gra 
ru• 0600 hamstown 6140 
LOUBSER DPVP: Posbus 27, Douglas 8730 ROHRBECK WD Posbus 39. lioopstad 2670 
LOUBSER JA Elektriegnies¢ Ing/icur, P/Sak XON, B¢noni ROODT MJE· Ho/Elektris/n. P/Sak X1011, Atiwal-Noord 
1500 5530 

LOUWHAL Ele/trolegnies/]ngenieur, Mbus/,Paar17620 ROODT JSG: Hoof Elikoriege Deparierneni. POEbu5 26, Reitz 
LOUW JG. E.]ektrotegnies/ Stadsingcnieur. Posbus 10, Good- 9810 
wood 7460 ROOS JJ: Town Electrical ]Eng,neer. PO Box 25, Edenvale [6 ID 
LOUW L: E[cktrowgnic&¢ Ing,nicur, Posbus 16. Priesk, 5940 ROSSOUW AP: Ikie[¢gniese Ingenieur. Posbus 21. 

Somerset-Oos 3850 
M ROSIOW GT: Posbus 241, Jan Kempdorp 8550 
MACLACHLAN AC: Town Eleclrical Enginecr, Pri,aulag ROSSOUB JN: Elek,rokinicse Siadsing/eur, Posbus 42. 
X20. Vrcdenburg 7;80 Mmabatho 
MALAN JG: Elekiriese/Meganiese ingenieur. Posbus 13, ROSSOUW N: Hoof Elekirisi,citsbeampte. Posbus 60, Piket 
lempron Park 1620 berg 7320 
MALLINSON RJ; Eleklrolegniese ladsingenieur, Posbus 3, 
Strand 7140 S 

MARAISCi[A ElekimmS Mcimiese Ingenicur. Posbus]39, SCHERMAN CJ: 2/selektrotegniese Ingenicur Posbu,421, 
Parys. 9583 Praerin 0001 
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SIMPSON AC: Town Electrical Engineer. PO Box 42, Despatch VAN DER MERWEAJ: [lekirowgnicic St/,ingenteur. Pos- 
6220 bus 3704, Bloemfontein 9100 

SMALL CTR: Town [leclrical Engineer, PO Bo% 9, Beaufort VAN 1/FR MERWE G: Posbus 96. Louis Trichar,k 0920 
U cs' 6970 vAN DER MERWEPJ: Ekkirow//§/St/sing©nicur, Pos 
SMITH AH: Elektrotegnies¢ Ingeni¢ur. Posbus 33.Barberton bus 20, Stitfontein 2350 
000 vAN DFR RIET R: Hoofi Elektrotegnics/Die#,¢. Posbus 1(9. 
SMIT /:Sekiotcgniese Stadsing¢nieur, Posbw 2729. Wit. Durbanville 7530 
bank 1033 VAN DER Val T FSP: Assis,ent Dir¢kieur. P/Sak 3005, Kim- 
SPENCER Jl: Electrical Engineer, PO Box 15. Esteourt 3•10 berky 8300 
STAPLETON R: Boiough & Electrical En:ineer. PO Box 37. VAN /FR WALT PS: P/*bus 3. Bultfontein 9670 
Eshowe 3813 VAN DER W ATT BG: Town Electrical Engin¢¢6 PO Box 44, 
STEIN JN: Hoof Tegniese Beample, Posbu• 83, Ha•swaler Cere• 6835 
8370 vAN HEER[}EN IS: Electrical Engineer, Car<]sberS 238. 

STEIN JS: Eck[rotegnies, S[ad@in@c Cur, Posbus i f). Po:- rrasmusrand 0181 

chefslroom 2520 VAN RENSBURI CMJ: Hoof: Eleklries€ Dic,]sle. PmbU!.35, 
STONE RAA. Manager - Disiribu,ion. PO Box 965. Urta- Vrybur. 0600 
tai Transkci 5100 VAN ROOYEN HE. Doris. Waterwerke & Elektro'egniese [n 
STRAUSS IC: Be$murdir T¢gnicse Dienste, Posbus 60. Sasol Eenicur, Po•[ms 47, kirkwood 6120 
burg 9570 VAN 7Y1. 1: Elektri,lit/Waterwe•kc. Postus 116. Ficksburg 
STRICKLAND MIC; El«triial Engineer, PO Box 1073,Cape 9730 
Town 8000 VAN EADEN PC: Tegniese Assiswn[ Elekiries, Posbus 12, 
SWART JCP; [lektrot©gniescIngcnicur, Posbus 29. Velddrif Bothaville 966'0 
7365 vENTER J. E]ektrotegnlese Hoofbeampte. P/Sak X340. 

SWART LM: Elekirisien in Beheer. Posbus 73. Alexandria 6185 Naboomspru/ 0560 
SWART TL: Elek[roregni,·se Ingenieur. Posbus 10. Glencoe VENTERGA: Elekiro,egnic,clngenieur. Posbug 9, Meyerion 
2930 1960 

vELDSMAN DE Flekirotegniese ingenicur, P/Sak /7, Good- 
wood 7.60 

TENCATE /: Elektrollnies¢ Stadsingenicur, Posbus 671 vII jOEN WJ: Elektrote/ies¢ Sladsingenieur, P/Sak XS. Or- 
Phalaborwi 1390 kncy 2620 

VOS]00 C: Ekkiritegni¢&¢ Ingcnicur, Polbu& 1341, Prete- 
U ria 0001 

UYS Plj: Hoof Tegfues¢ Beampx¢, Posbus 90, Thbazimb; v OSLOD r EJ£k,rotegniese Ingeniour. Posbus 201. Hoidel- 
0380 berg 2400 

VON BARDELEBIN FP: Electrical Engin¢cr, PO Box 33. 

Tongnat 44. 
VAN DEN BERG J: Elktrotegniese S,adsingenicur. Posbus 
20, Stilfintein 2550 
VAN DEN BERG AJ Elektrotegniese Ingenic/. Posbus 94, WHEELER DJ Elektro[¢gnics¢ Ingcnieur. Posbus 13, Burge[&- 
Krugersdorp 1740 dori 3520 
VAN DEN BERG RJ: Town Elwrical Engineer. P/Bag X20, WH]TEE[EAD IR: Cily Electrical Engineer, PO [30)4 147, Dw 
Halfway House 1685 ban 4000 
VAN DER LINDE JL: Ele'[rOIC'Im 'adsingenieur, Pos. 
bug 21. Odendailsrus 9400 

ASSOCIATE MEMBERS - ANNOSIAATLEDE 

B . 

BADENHORST HB: Hooftegnics¢ BeampIC. Posbus 7. GOOSEN FJ: Posbu; 1046. Klerksdorp 2570 
Lieh/nburg 2740 CREENFIELD JW' PO Box 20, Gonubic 5256 
BASSON FJC: Ingenieursassisient, Post>us 22. Ashlon 67[S 
BOSHOFF MI{L Semor Ele¢,rical Engineer, 20 Bradley Road, H 
SummersIrand, Port I]lizabeth 6001 HITTING CJIN Geethou[siraa[ 6. Kingshill. flarrismith 9880 

HEATH PA: Assistan'Town Eleclrical Engineer. rO Box 25. 
C Edenvale 16!0 
CLOETE DJ rosbus 99, K.rksdorp 2570 
COETZEE CJr: Adjunk·Elekiotegniese Silsiagenieur, P/Sak 3 

X 30, Roed©poorl !725 JOUBERT JN· Adjunk·Elek(rotegniese Stadsingemeur. Pos. 
COOPER·CHADWICK L: PO Box 57, Oermi,lan 1400 bus 45, Nclsprui[ 1200 

D L 

DE BEER W M: Adjunk-Elekirotegniese Stadsingenieur. Pos- LABUSCHAGNE PH J· Adjunk Direklew, Tegniese Dienste. 
bui 48, I arm bad 0480 A[henron¢si• 19. Vanderbijlpark 1900 
DE WET LDM: Adjunk·Elektritegniese Slad,ingemeur, Poh LAMPRECHT BC: P/Sak X013. Benon, 1•00 
hu• 213, Bak•bure 1460 LOOTS MR: Asgislent Elk,rotegniese Ingcnicur. Poibm 136. 
DELPORT JLK: Sowelo Elektroteg. Stal,ngelliew, P/a Poh- Ellisras 0555 
bus 886. Bedfordview 2008 

DIBB KG: Depuiy City Electrical Engineer, PO Bok 147, Our- M 
ban 4000 MATTHEWS OS Depl]Iy Ek¢•r•cal Engineer, P./Bag X014, 
DREYER JJO, Aci,unk-Eleklroigniese Stadsingenle,ir, Po5- Benon, 1500 
bu; 4. Albenon /50 MUNRO GWF: Deputy Cily Eleclrical Engineer, I Savoy 
DU PLESSIS CJ Posbus 868. Kempton Park 1620 Strie[. Suider Paa,17646 
DUPLESSISGC Adjunk-Elektrolegniese SIdsingenieur. Pos- MYBURGI{ a: Munisipal¢ Elektroggnkse logenicur, Posbus 
bus 94, Krugersdorp 1740 4, Kiruman &460 
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0 V 

OLIVIER I: Poqhu• 60, Sagolburg 9570 VAN DER WALT CJ: Adjunk-Elekrotignies¢ Siadsingenicur. 
P/Sak /014, leno[,1 1500 

VAN DER WALT W.: Assumnt Eleklrotegnies¢ Ingenieur, 
Posbus 17, Stellenbosch 7600 

PRETORIUS JW. Adjunk. El¢ktroteinicsc S[ads,ngcnieur. Pos- VAN HEERDEN C Assisicni Hoof: Elcktroic@nies¢ Diens[¢. 
bus 23, Nigel 1490 Posbus [00, Durbanville 7550 

VAN NIKERK PJS: Deputy El/trical Engine¢i, P/Bag XI. 
Randbul 2125 

S VAN ROOYEN PJ· Adjunk-Elekireignicge Ingcnicur, Pos. 
SMITH AH: Posbu& 33, Barberton ]300 bus 6736, Bloemfontein 93/ 
SMIT Re: Posbus 3,. fontein 9670 

WILLE J: A•tent Elek,rolegnic,c Ingenicur, Posbus 7. 
T Lichtenburg 2740 
THIRION C Ad]Mink·Elek'rote@nieie SIadisingerne'T, Posbus WILLIAMS DIN: Ad]unk -Elektrotegniese Sladsingenieur, 
42. De Aar 7000 Posbus 99, Klerksdorp 2570 

UNDERTAK]VIS/ONDERNEMINGS 

A D 

ADELAIDE MUN]CIPALITY, PO Box ]S. Adelaide 5760 DAILING MUNICIPALITY, 110 Box 5 lai ng 7345 
ALEXANDRIA MUN]SIPALITEIT, Posbus 73, Alexandria DE AAR MU NIC[PAITY, PO Box 42. De Aar 7000 

6185 DELMAS MUNICIPALITY. PO Box 6, Delmas 2210 
ALLWAL NORTH MUNICIPALITY. /O BR 46. Aliwal DESPATCH MUNICIPALITY. PO Box 42. Despatch 6220 

Nar¢h 5536 DEWETSDORP MUNICIPALITY. PO Box O, DeW¢[sdorp 
ASHTON MUNISIPAL]TEIT. Posbus 22, Ashron 6715 9940 

ATTER]DGEVILLE CITY COUNCIL, PO Boi: 90, Atteridge· DEPMEADOW CITY COUNCIL, PO Box 43278, hdustria 
vl[le 0008 2042 

DIV COUNC[L OF THE CAPE. PO Box 1073, Cape Town 
B 8000 

BALLITO MUNIC!/ALITY, PO Box 5. Ballit© 4420 DORI)RECHT MUNISIPALITEIT, r©,bus 20, Dordrechi 

BARBFRTON MI JNICIPAI ITY, PO Box 33, Barbertor 1300 5435 

BEACONAY MUN]C[PAL]TY, PO Box 2001, Beacon Bay DOUGLAS MUNISIPALITEIT. Posbus 27. Douglas 8730 
5205 DUNDEE MUNICIPALITY, PO Box 76, Dunclee 3000 

BEANFORT WEST MUNICIPAI.ITY, PO 10% 9, Beaufort DURBAN MUNICIPALITY, PO Box 147, Durban 4•)00 

West 5971) DURBANVILLE MUNICIPALITY. PO Box 100. Durbanvilk 

BEDFORDVIEW MUN]/[PAI.ITY' pl 80' 3, Redfondview 7550 

2008 

BENONI MUNICIPAL]TY. PO 500 45, Benoni ISOO E 

BEL[.VII.LE ./INISIPAI ITFIT, P.shii, 2, Rellville 7535 EAST LONDON MUNIC]PALITY, PO Box 134. Em[ Lon- 

BETHAI. MUNICIPALTTY, PO Box 3, Bethal 2310 don 5200 

REI'HLEHEM MUNICIPALITY, PO Box 551, Bethlehem EDENVALE MUNICIPALITY. PO Box 25. Edenvale 16!0 
9701·) ELL[SRAS MUN] SlPALITEIT, Privaawak X136. EliNne; 0555 

BLOFMFONTEN MUNICIPA[ ITY, PO Box 2., Bloern fan EMPANIENI MUNICIPALITY, Private Bag, Empangeni 
tein 9300 3880 

BOKSBURG MUNIC]PALITY, PO Box 2/, Bok•burg 1460 ERMELO MUNICIPALITY, PO Box 48. Erme[0 2350 

BONNI EVALE MUN [CIPA L] TY, PO Box 10, Bonnievale ESHOWE MUNICIPALITY, PO Box 37. Eshowe 38 I 

6730 ISTCOURT MUNICIPALITY. PO Box 1 5, Es,court j 0 

BOTHAVILLE MUNICIPALITY, PO Box 12, Dothaulle 9660 EVANDER MUNIC]PALITY. PO Box 55. Evander 2280 

BRACKENFELL MUNICIPALITY. PO Box 35, Brackenrell 
7560 F 
BRAKPAN MUN]C[PALITY. /O 801 13. 97&#pan 1360 FICKSBURS MUNISIPALITEIT, Posbus 1 16, Fiasburg 9730 
BRANDFORT MUNISIPAL,TEIT. Posbus 13. Brand fort 9400 FOCHVILLE MIN[.PALITY /O Box 1. Foch,ille /13 
BREDASDORP MUNICIPALITY, PO Box 51. Bredasdorp FORT BEAUFORT MUN/IPALITY. PO Box 36. Fort 
7260 Beaufort 5720 
BR [TS MUNICIPALITY, PO Bm 106, Bri[$ 0230 FRANKFORT MIN]S[PALITEIT. Posbus 2. F ankfon 9830 
BRONKHORSTSPRUT MUNIS]PALITE]T, Posbus 40. FRANSCHOEK MUNIC[PALITY, PO Box 18, Fran/hoek 
Brockhors"pruit 1020 7690 
BULTrONTEIN MUNIS[PALITE]T. Posbus 3. Bul,fontein 
9670 
BURGERSDORP MUNICIPALITY. PO Box 3. Burgersdorp G 

5320 GEORGE MUNICIPALITY, PO Box 19. George •530 
GERMISTON MUNISIPALITEIT. Poshus 145, Oerin„ton 

C 1400 
CALEDON MUNISIPALITE]T. Posbus 24. Cal¢don 7230 GLENCOE MUNIC[PALITY, PO Box ]0, Gle,reoe 2930 
CAPE TOWN MU NICIPALITY, M 801 82. Cape Town 8000 GOBABIS MIN]CIPALITY, PO Box 33. Gobabis Kle 
CARLETONV]LLE MUNICIPALITY, PO Box 3, Carlcton GONUBIE MUNICIPALITY, PO Box 20, Gomible 3256 
ville 2300 OORIONS BAY MUNIC]PALITY, PO Box 1, Gordons Bay 
CARNARVON MUNIC[PALITY. PO Box 10, Carnarvon 7150 

7060 GRAAFF·REINET MUNICIPALITY. PO Box I, Graall. 
CAROLINA MUNIC[PALITY. PO Box 24. Carolina 1!85 Reinct 6280 
CERES MUNICIPALITY. PO Box 44, arcB 6835 ORAHAMSTOWN MUNICIPAL[TY. PO Rm 176, On,hams- 
COL]GNY MUNIC[PAL[TY. PO Box 31. Coligny 2725 town 6140 
CRADOCK MUNIC[PALITY. PO Box 24. Cradock 5880 OREYTOWN MUNICIPAL[TV, k Bnx 71, Ore>lown ]500 
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CROOT-BRAIRIVIER MUNISIPAL[TEIT. Posbus 15, MIDDII.BURG MUMS[PALITE[T, Posbus I. Middelburs 
Groor-Brabier 6523 5900 

MIDDELBURI MUNISIPALITEIT. Posbus [4, Middelburg 
H 1050 
HARTSWArER MC/Si/ALITECT, Posbus 83, ilariswater MIDRAND MUNTIPALITY. P/Bag X20, Halfway House 
8370 1685 

HEIDELBERI MUNISIPALITEIT, Pwbm 201, Ecidelberg MVIARATHO MUNICIPAL]TY. PO Box 42. Mmabathe 8670 
2400 MONTAGU MUNIS]PAL[TEIT, Posbus 24, Mon[agu 6720 
HEILBRON MUN]s[PALITEIT, Hcilbron 9630 MOOI RIVER MUN]CIPAL ITY, PO Box 47, Mooi River 3200 
lIENNENMAN MUNISIPALITEIT, Polu; 29, Hennenman MOSSFI. BAY MUNICIPALITY, rO Box 23. Mossel Ba) 
9445 6500 
miRMANUS MIN/!PAUTY. PO 00%20, Herman/721 

N HOOPSTAD MUN[SIPALITEIT, 1100/ad 2670 
li NABOOMSPRUIT OPETOWN MUN[SIPALITEIT. P Sak X3, Hop¢town 8730 MUNISIPALITEIT, P/Sak X340. 

HOWICK MUNICIPALITY. PO Box 3. Howick ]290 NaboomBpruit 0560 
NELSPRUIT MUK]CIPALITY, PO Box 45. Nclspruk 1200 
NEWCASTLE MUNICIPAUTY. PO Box 21, Newcastle 2940 

JAN KEMPDORP MUNIS]PAL[TEIT, Posbus 24], Jan NIGEL MUN]CIPALITY, PO Box 23, Nigel 1490 
NYLS™OOM STADSh.AD //Sak Kimpdorp 0530 X1008, Alstroom 0510 

AIREYS BAY MUIC]PALITY. PO Box 21. Jeffreys Be 0 
6330 ODENDAALSRUST MUNISIPALITEIT, Posbus 21. Oden- JOHANNESBURG MUNICIPALITY, PO Box 699, Johan. daalsrui 9480 
nesburg 2000 ORKNEY MUN]CIPALITY. r/Bag X8, Orkney 2620 JOUBERTON DORPSRAAD, Posbuss 2212. Klerksdorp 2570 OTJIWUONOO MUNICIPALITY. PO Dox 2209, 01 

Jiwaron,0, SWA Ill 
K OUDTSHOORN MUNISi/ALITEIT. Posbus 255. Oudi. 
KAKAMAS MUNICIPALITY, PO Box 174. Kakamas 8870 hoorn 6620 
KEETMANSHOOP MUNIC]PALITY. Private Bag 2123. 

P Keelmanshoop 9020 PAARL MUNISIPAL[TEIT, Posbus 12. Paarl 7620 KEIMOES MUNISIPAL[TEIT. Posbus 8. Keimoi &860 
PARYS MUNIS[PAL[TE[T. Posbuss 339. Parys 9585 KEMPTONPARK MUNICIPALITY. PO Box 13, Kempton 

PO Park PHALABORWA MUNICIPALITY. 1620 Box 67. Phalaborw 
KENHARDT MIN/]PALITY, PO Box IS, Kenhard[ 8900 •390 

KIMBERLEY MUNICIPALIT¥, Pnvai Bag X5030, Kimber- PfET RETTEF MUNISfrALETEfT. Posbug 23, PiN le,ief 2380 
ley 8300 PIETERMARITZBURG MIN]CIPAL]TY PO Box 321, 

KINGWILLIAMSTOWN MIN]C[PALITY. PO Box 33. Pietermaritzburg 3200 
Kingwilliamsiown 5600 PiETERSBURG MUNISI/ALITE]T. Poibus Ill. Pierersburg 
K[NROSS V]1.LAGE COUNCIL PO Box 50. Kinres 2270 0700 
KIRKWOOD MUNICIPALITY. The Town Clerk. K rkwood PIXITBER© MUNIC]PAL[TY. The Town Clerk. Piketberg 

7320 6120 
KLERKSDORP MUNIS[PALITEIT, Pebw W. Klerksdo,p PLETTENBERalli] MUNISJPAUTEIL Pok„ 26. Met- 
2j70 tenborg.:6600 

PORT ALFRED MUNICIPALITY. PO Box 13, For[ Alfred KNYSNA MUNIC]PALITY. PO Box 21, Kn/ na 6570 
KOFFIEFONTEIN MUMS[PAL]TE]T, Posbus 7, Koffi¢fon- 6170 
ein 9986 PORT ILIZABETII MUNICIPALITY, PO Box 116, ron 

KOKSTAD Elizabeth 6000 MUNISIPAL]TEIT. Posbus 8. Kokind 4700 
KOMIA MUNICIPALITY. PO Box 21, Korng, PORT SHEPSTONE 4950 MUNIC]PALITY. PO Bo, 5. Pon Shep 

5(one 4240 KOPPIES MUNIC!PAUTY, PO Box 14. Kuppies 9540 
KRAA]FONT[IN MUNISIPAL]TEIT, rosbus 23. Kraairon- POSTMASBURG MUN//ALITEIT. Posbus 5. Postmasturg 
win 7570 8420 
KROONSTAD MUNISIPALITEIT. rebus 302, Kroon&tad POTCHISTROOM MUNISIPALITEIT. Posbus 113, Pot- 
9500 chefaroorn 2520 

KRLGERSDORP MUN[SIPALITE[T. Posbus 04, POTGIFTERSRUS Krugers- MUNIS/AL[TEIT, Posbus 34, Pox- 

dorp :740 Ilersru' 0600 
KURUMAN MUNICIPALITY. PO Box 4, lurnman PRETORIA 8460 MINI/AL[TEIT, Po,bus 4®. Preloria 0001 
KPA GEMEENSKAPDIENSTE, P/Sak %7, Goodwood 7460 PR]ESKA MUNIS!/ALITEIT. Posbus 16. Pricla 8940 

0 
QUEENSTOWN MUNICIPALITY, PO Box 13, Quccosrown LADYBRAND MUNICIPALITY, PO Box 64, Laciybrand 3320 

9745 
LADYSMITH MUNIC[PALITY. PO Box 195, Ladysmi•h R 
3370 RAAD OP IUSLIKE BESTUURSAANGE?LEENTINEDE, 
LICHTENBURG MUNISIPALITTIT. rosbus 7.Lichm nburs Posbugs 1341. Pretoria 0001 
2740 

RANDBUM MUNIC[PALITY, 1/Bag X]. Randburg 2125 LYDENBURG MUNICIPALITY. PO Box 61, Lydcnburg 1120 RANDFONTE[N MUN/PALITE/,Posbus 139. Ra/fon- 
tein 1760 

M RE[TZ MUNISIPALITEIT, Posbus 26, Reitz 9810 
MALMESBURY MUNISIPAL]TE IT. Polus 52. Malm¢,bu- R]CHARDSBAY MUNiCIPALITY. P/Bag. Richardsbay 3900 
I 7300 RZEBEECKSTAD MUNISIPALITEPT. Posbus 6306, Ri• 
MARBLE }IALL MUNISIPANTEIT. Po@bus 1 11, Marble beecks,ad 9469 
Hall 0450 RIVERSDALE MUNICIPALITY. PO Box 29, Riversdalc 6770 
MARQUARD MUN[MAL[TLI L Posbus 44, Marquard 4610 ROBERTSON MON/1/ALITY. PO Box 32. Rob¢rtson6705 
MATATIELI MUNICIPALITY. PO BM 33. Maiatiele 4730 ROODEPOORT MUN[SiPALITEIT. Posbus 217. Rot>*poort 
MELMOTH MUNIC]PALITY, PO Box 11 Metmoth )835 1725 
MESSINA ST,ADSRAAD. P/Sak X61 1. Messina 0900 RUSTENBURG MUI ISIPALITEIT. Pebus !6. Rusinburg 
MEYERTON MUN[SIPALITE[T. Po•bus 9, Meyer,on Ig60 Moo 
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S UPINGTON MUNISIPALITENT. Privaarsak X 6003, Uping- 
SANDION MUNICIPAL[ [Y. PO Box 70)1, Sandion 2146 ton 8800 

S.•Sol BURL MUNISIVAL[ ] 111 f . Pobbus 60. Sasolburg 95,0 
SECUN DA MUNISIPALL I EIT. Die Stadsklerk. Sccunda 2302 
SENE.K AL M UN[SIPALITE! I, Poibus 20. Jeni/al 9600 VANDERBULPARK MUNISIPALITIHT. rebus 3, Vander- 
SOMERSET EAST M,JINICIPALE, h PO Box 21, Somerset bijlpark 1£JO(1 
Fa&,5850 VELDDRIP MUNICIPALITY, PO Box 29. velddr 7365 
SOM•RSE1 v, EST MUNRel}'AU IY,P{) B[}x Nk Somersct VENTERSDORP TOWN COUNCIL, PO Box 13. Venlersdorp 
Weit 7130 2710 
SOW.10 CITY COLNUL, P/Bag X10. Kwa-Xurna 1868 VEREENIGING MUNISIPAL[TEIT. Posbus 35, Vereeniging 
SPRINGS MUN[SIPAL[TE, r, Pobbus 45, Sprlngs 1560 j930 
STANDER rop. MUNISIPALITEI 1, Posbus 66, Standcnon VERWOERDBURG MUNISIPAL]TInT, Posbu• ]4013. Yer· 
2430 woerdburg 0140 
STANGER MUNIC[PAI,iTV, PO Be, 72. Stailger 4450 VILJOENSKROON MUNISIPALITEIT, Posbus 37. Viljocns· 
STELLENBOSCH MU'llS]PALIT./ Posbus 17, St/en· ]Joon 9320 
bosch 76(JO VIRGINIA MU NlSIPAL[TEIT. Posbus 156. Virginia 9430 
STILFON'] EIN MUNI,IPALITRIT, Posbu, 20, Stilrontein VOLKSRUST MUNISIPALITEIT, P/sak x901], Volksrust 
2350 2470 
STRAND MUNISIPALII El r, Posbus 3. Sirand 7140 V REDE MUNISIPAL[TEIT, posbus 155, ITede 34/ 
STREEKDIENS'r ERAAD, HORVF! DGERIED, Posbus!; 320. VREDENBURG -SALDANA MUNISIPALITEIT. P/Sak 
W.':ink 1035 X12. Vredenburg 7380 
STRFEKDIENSTFRAAD, NOORD-KAA/, P/Sak X 5005, VREDENDAL MUNISIPALITEIT, Die Stadark, Vreden- 
Kimbe.y 8300 d' 8160 
STREEKDIENSTERAADi OOS K AAP, Posbus ]4025, Sid· IRYBURG MUNISIPALITEIT. posbu, 35, Viyburs 8600 
well 6061 VRYHEID MUNIS[PALITIIT, Posbus 57. Vrylicid 3100 
STREEKD[EN5'·ERAAD, OOS·TRANSVAAL, Posbus 888. 
Nelspruit 1200 

STREEKDIENSTERAAD, WES-KAAP, 1'/Sak X7. Good· WALV[SBAAI MUNISIPALITEIT, Prn·aariak 5017, Wal·A- 
wood 7460 baai 9190 
STRREKSDIREKTFUR, Gerneeliskallsdiellste Streekk:Intuor, WARMBA D MUNISIPAL]TEIT. Poibus 48, Warrnbad 0480 
Mni H J. Pielerse, P/Suk X449, Pretoria WARRENTON MUN]CIPALITY, pO Box 10, Warrenton 
ST,]11 ERHElM M UNICIPAL ! 1 Y . PO Box 2, btulterheirn 8530 
4930 WELKOM MUN[SIPALITEIT, P'04]us 708, Welken, 9460 
Sw AROPMUND Mt, N]S[PAL[TEIT, Posb,15 53, Swakop- WEI LINGTON MUNICIPALITY, PO Box 4 Wellingion 
mund 91GO 7653 

Swill.1 ENDAM Ml.NISTPAT ]TFIT, Posbus 20, Swellendarn WEPEMZR MUNISIPAL] TE IT, posill, Repener 9944 
6740 WESSELSBRON MUNISIPAL] TE [T. ped™6, Wes,elsbrmi 

9860 
T WESTONARM MUNICIPALITY, PO Box 19, Westonaria 
THABALM" STAr}.SRA AD, Pubbus go. [habaambl 0350 1780 

THABM NCHU MI;N]CIPAI ITY, PO Box 22, ·I Imba Nchu WINBURG MUNIS]PALIT[IT, poshus 26, Winburg 9430 
9780 WINDHOEK MUN1S[PALITEIT, Posbus 5011, Windhoek 
TONOAA I MLN]CIPAL!1 ¥ i PO Box 33. Tongaat 4400 9000 
TRAN SKE] ELEURICITY SUPPLY CORPORATION. PO WITRIVIER MUN]SIPALITEIT, Posbus 2, Witrivier 1240 
Box 98, Umin[.1 'ranske WITBANK MUNISIPAL]TE]T. Posbus 3, Witbank 1035 
TZINEEN MUNISIPALI]Ell', Posbu, 24. Tzancen 0850 W'ORCESTER MLNEIPALITEIT. Pir.aalsak X3046. WoT. 

ceser 6830 
U 

UITENHAGE MUNISIPAL[TEIT, Poibi:,45, 111[enha:e 6230 Z 
U MTATA MUN [Cl P AL] TY, PO Box 57 1Jintala 5]00 ZASTRON MUNISIPAL]TEIT, lastron 9950 

AMEL AFFILIATE MEMBERS/ 
VMEO GEAFFIL[EERDE LED' 

A ALCOM SYSTEMS {PTY) LTD. Maria 91:alco, PO Bux 3958, 
3' SOUTH AFRICA: Keith Wilson, PO Box ]0465. Tohan- Br: Inky 2018 (011) 887-0900 
nesburg 20[• (Oll) 9222397 ALUEX 'MY) LTD J A Bor}ia, PO Bo< 3135, Middelburg 
A JACKSON CONSULTING ENG: PO BoN 4814, Cape Town 1050 (0]32) 46.1741 

8000 {021} •9 2029 AliJSAF (PTY) LTD: A Maian, PO Box •4, Empangeni 3880 
ABERDARE CABLES Aill/A LTI) T van Ni¢kerk. PO Box (0351/ 3·]111 
2566, Edellvale 1610 (011) 609.4020 ANGCON TECHNOLOGIES (PTY) LTD R P Corize¢.PO 
ABERDARE POWER CABLES: J Irwin, PO Box 182, Pie•er Bo. 1490. Daunber' 7350 (0226) 7 2140 
niaritzburg 3200 (0]31) 6]331 ANODE FLECT ENG & CON CO· Eknrk Barnard, PO Box 
ADAMS & FROST CONSULTANTS cc: D rron, PO Box 673. Brakpan 1340 011) 53·8370/1 
13037, Vincent, East London 5217 (0431>43.8266 ASH BROTHERS (PTY) LTD: T K]oppers, PO Bal, 6061, Ja 
AliC] LIMITED D J. Pitfickl. PO Box 1122. Johannesburg bannesburg 2000 (01[) 493.5- 
2000 1011 ) 233 ]794 AT€ (/TY> Li D: K ]/aper, PO lok 663, Brit€ 0250(0121 [) 
AUG [PTY) LTD: li rmul Broschk. PO Box 10264. Johan· 2-0071 

nesburg 2000 (011) 806.2040 

AFRICAN CABLES LTD: Keith Bull. PO Box 172. Verecnig 
ing 1910 (016) 4 582i B 
AFRICAN ELECTR[C (PTY) LTD: Phillip Tolmay, PO Box BAT POWER TRANSFORMERS: J Coetzee, PO Bo• 691. 
14040, Wadeville 1407 (011) 827.3425 Pretoria 0001 (012} 79-7020 
AIRSHRUNK PRODUCTS CC: Rob Melvill, PO BoK 447. BBT POWER SYSTEMS: N Nol. PO Box ]530, Bedfordview 
Maraitburg 170[1(011) 472.1533 2008 (011) 45 S-3010 
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BBT DISTRIBUTION: R Neal. PO Box 911 -701. Res*n C A DU TOIT & PARTNERS: Henk Turkstra, PO Box 2509. 
0200 (012) 541-1350 Cape Town 8000 (02 8 23.7220 
BALLENDEN & ROBB: D A Robb. PO Box 78734, Sanden DUNCANSB¥ (PTY) LTD: John T Orundy, PO Box ]0508, 
2146 1011) 783-1038 Strubeniale 1570 (01 ll 56-8385 
BEKA (PTYI LTD Johann Schler/ko, PO Box 120. Olifants· 
fantein 1665 (012) 61-1352 E 
BERNARD DUDLEY ELECTR. DISTR. COMM: Bernard EBERHARDT-MARTIN (PTY) LTD Rogcr Martin. PO Box 
Dudley, PO Box 473. Constantia 7848 (021) 88-6003j/6 83027, Emmarentia 2029 (01!) 673-2036 
B]DERMAP., P[NN, BEEKHUIZEN & ASS: P / We„hlizen. ELECTRICAL CONTRACTORS ASS, OF SA (EAC): Den- 
PO Box 1331 Cape Town 8000 (0211 24-3177 I Kncale, PO Box 33367. Jcppestown 2043 2011) 614-] 112/3 
BROOKE PATTRICK (PTU LTD H low ( 164 PO Box 422. ELECTRICAL MOULDED: A G Daus, PO Box 872, Honey- 
Bedfordvie / 2008 (0] 1) 455·2900 dew 2040 (01 0 793-1264 
BOOYSENS I KOORN LTD: JAHvd Wak, Posbus 48350. ELECTRICAL PROTECTION CO (PTY) LTD: Dave Rees. 
Roos/el[ Park 2!29 (011) 888-]42S/6 PO Box 14633, Wadeville 1422 (0111 827·39] 2 
BOUWER VILJOEN ]NC Koo!. Gertenbach. PO Box 1 ]55, ELECIRO NETWORK (ITY) LTD: P Blewin, PO Box 57458, 
Uping[on 8800 0541) S481 Springfield 2137 (011) 29-3270 
BOWTHORPE-HELLERMAN: Neville Clarke, PO Box 27063. ELEN ELECT ENCLOSURES (PTY) LTD: J M Kapral. PO 
Benrose 201 1 (011) 616-1960 Box 716. Floria 1 0 (011) 674-1277/8/9 
BRIAN COLQUHOUN: H. iditer. PO Bo% 31737, Braamfon- ELVEN INTERNATIONAL DIST.: P Wainsicin. PO Box 
tcin 2017 (Ol I) 339-4376 8082, Johannesburg 2000 (0[i) 6144341 

ERENCO POWER (PTY) LTD: L J Ward, PO Box 32]02. 
Braamfontein 20]7 (011) 40••5941 € 
ESKOM (WESTERN CAPE REGION): W H Hohz, PO Box CAHI DE IRIES & BRINK: A van den Bersh. PO Box 27658, 
2100, Bellville 7535 [0213 915-91 I] Sunnyside 0132 (012) 343-0236 
EvERIrr & GERMISHUIZEN INC: J C Ck.mishuizen. PO CAH] DE VRIES & BRINK: Koos Myburgh, PO Box 1079, h 1369, Randburg 2 125 (011) 789.2313 Bloemfunx„ 9300 (051) 7.8081 

CEGELEC (PTY) LTD: EJ S[enver[. PO Box 8023, Elands. 
fontein 1406 4011) 974.3201 
C H [ CONTROL LTD: Horst Bier, PO Bo/4089. Wadeville r.[,IL PRODUCTS: F D I[ickman. PO Box 10263. Ashwood 1422 011) 127.9124 
CIRCUIT 3605 (03]) 700-2491 BREAKER INDUSTRIES: Terry Grills. PO Box FARAD (PTY) LTD: G Gerber. PO Box 31220, Braam fonein 881.Johann¢yburg 2000 (0111 974.7033 
CL]NKSCALES, 2017 MAUCHAN, BROWN & PART: Paul (011) 646 4446 

FERREIRA & DELPORT: Cloete Delport. PO Box 28985, Sun Scales, PO Box 196, Por• Elizabe[h 6000 nysidc 0132 (012I 26·0803 CLINKSCALES. MAUGHAN BROWN & PART: B R Had. 

field. PO Box 570, Cape Town 8()00 (021) 24·4133 
G CONELECTIC cc: M LJ Grobler. PO Box [78. Maraisburg GA RDMER & CARPENTER: D Gardner. 278 Oxtord SE, East 1700 (011) 674-1826 
London CONNESCO 5200 (04311 23690 cc: B WeIhmar, PO Box 12468. Dencryn 1504 
GEC ELECTRICAL PRODUCTS Co Alr (011) 917-2730 Searie, PO Bol 
13004, Knigh„ 1413 (011) 826·6647 CONTROL LOGIC (PTY) LTD HA BoE, PO Box 2332, Dur- 
GEC DISTRIBUTION ban 4000 (031} 29-3 222 EQUIPMENT Co: John Parker, P/Bag 

D J ICONRADIEIPARTNERS:G X1059, Germi•un 1400 (01[) 31-7871 JKrause, POBox 170]1, 
GEC Groenkloor TRANSFORMERCo: R Wallis. PO Box 13024, 002, (012] 323-1,55 Knigh' 

CONRADIE & VENTER: 1413 (011) 826 6647 C L Mcin*§.PO Box 1009. Bloem. 
GEC foniein LiGHTING Co Cedric 9300 4031) 47·I636 Hemmings. ro Box 25696. Den. 
w 2027 (0111 873.2500 J A CRABTREE•PT¥) LTD: B logers. PO Box 413, Springs 
GEC MEASUREMENTS Co: R Dismor€. PO Box ]9146. 1560 (011) 8114130 Bramky 2018 887-1800 CROMPTON PARKINSON (011) SA (PTY)LTD: RO H Wiseman, 
GEC ELECTRICAL PROJECTS Co: S A PO Box 1 3. Southdate 2.35 (Oil) 680-3400 Keightley. P/Bag 
1 Bramley 2018 ®Ill 887-1800 CU AL ENGINEERING: M E Walsh, PO Box [8228. Dat. 
GEC bridge SW]TCHGEARCo: W 4014 ®311 2!·0285 Lashly, PO Box 13024. Knights 
1413 (01!) 826.6647 CULLINAN ELECTRICAL: Dave Smich. P/Bag 18,01] rams- OENWEST INDUSTRIES foricin (PTY) LTD: John Pike. PO Box IMS (Oil) 316-3636 5031. Benoni South CUSTOM 1502 {011) 52-811 TOOLING (PTY) LTD: Tom III,kin. PO Box 192. GOLN1X er: C J Vermaak, P O Box Kempton Park 342, Be]Ivilk 1620 ®11) 394-2020 7330 (021) 
951.2165 
IS FAINS]NGER & ASSOCIATES: H W¢id. PO Box 2142. 

D Windhoek SWA 9000 (061) 33-5165 
DE VILLIERS& MOORE: Abc dc Villiers, PO Box 472. Dur- 

banville 7350 (021) 96-3087 H 
DECALIGHT: i C Prirchett. PO Box 238, Paarden Eiland 7420 H V TEST ec Ron Goodwin. PO Box 651287, Benmore 2010 
(021) 51-7076 Ott) 883-2149 
DEVELOPMENT BANK OF SA: W S Naude, PO Box 195, HAWKER-SlDDELEY AFRICA: John Williams. PO Box 
Rant en Da! 1731 (011) 443.2447 9[59, Ekburg [407 (011) 827·3458 
D[GITAL DATA SYSTEM / G Haink¢·Hen,schet. PO Box HILL KAPLAN SCOTT INC.; Trevor Gaunt, PO Box ]965, 
33872. North¢!iff 2113 •011) 79].I 15 i Cape Town 8000 (021) 23-7050 
DISTRIBUTION COMPONENTS cc: Chris Nash, PO am HULETTS ALUMINIUM LTD F C Montgomery. PO Box 
1396, Randburg 2123 (011) 792.2705 23, Ohntsfon[ein 1665 (012) 61-2641 
DREWETT HUBBLE & POKORNY ]NG: A¥ram Pe[unsky, 
PO Box 47270, Park!ands ZI 21 mil) 769L4047 I 
DREWETT HUBBLE & POKORNY INC Simon Lechtman, INDUSTRIAL POLES & MASTS ¢c: Eben 1Ienning, PO Bo• 
PO Box IMS. Welkom 9460 (0:71) 72763 547, Alberton 1450 (0111 864·2680 
DUTOIT & vAN DER VIVER: M Mn Alphen, Posbus 2917. INTERSWITCH (PTYI LTD: Dieter Korner. PO Bo/ 98. 
K,aps*/ 8000 402]) 24-81]7/8 Johannesburg 2000 (01 1) 673-6356 
C A DU TOIT & VENNOTE: G D Jordaan, Posbus 4236. INSULATOR INDUIRIES ¢c: L Pienaar, PO Box 258. Beno 
Pretoria 0001 (0121 322-8931 ni 1500 1011) &45-1910 
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3 POWERLINES IPTY) LTD: N J Kimber. PO Box 1989. Jo- 
J J ANDIRSSEN RAADGEWENDE INGENIEURS· JJR hannesburg 2000 (011) 403-6600 
Andcme. PO Box 1 197. Cape Town 8000 (021) 96-1.61 PREFORMED LINE PRODUCTS: D Kambouris, /10 Box 
JACO WASSERFALL & VENNOTE: J Wasserfall. Posbus 958, Pict¢rmarinburg 3200 (0331, 7-1520 
44706, Vanderbillpark 1900 4016) 81 0[65 PROGRAMMING SKILLS (PTY) LTD· J D van Nickcrk, PO 
JAMES CROSWELL & PARTNERS: V A Raynal. PO Box Box 4137. Randburs 20 (011) 782-6454 
480, Rivonia 2128 (011) 7•2328 PROTECTIVE SWITCHGEAR R F Hofineescer, PO Box 
JOI IN L KENYON SU PPLIERS:JLKenyon, PO Box 11101. 14718. Wadepille 1422 (011) 827-5705 
Dorpspruit PMBurg 3206 (0331) 31438 

REPUBLIC POWER & COMMUNICAT]ON CO (/TY) LTD: 
KARL PFISTERER (SA) pTY LTD; 1Uchard Jones. PO Box J G Vorster. PO Box 2337, Halfway House 1635 (021)315.1334 
6330, Dunswar[ ]508 (01!) 894·6756 REYROLLE SWITCHIEAR LTD: W Tindle, PO Box 8080. 
KIENNEDY & DONKIN AFRICA (PTY) LTD: R J Moon, PO fiend/oniein [406 (011 ) 974-2866 
Box 435 8. Randbur: 2125 (011) 880·6420/3 REYROLLE SWITCHGEAR LTD. IND. ACC, DIV B 

K P L EISA (PTY) LTD: Frank Wheeler, PO 130< 6869, J o- Madeley, PO Box 3-3208, Sandtol] 2146 (01]) 802-7210 fax 
hannesburg 2000 (011) 61 5-6433 804-3496 

KLOCKNER-MOELER (SA) PTY LTD: Ray I hudson, PO Box ROBERTSON FH& ASSOCIATES FHRobertson. PO Box 
100. Kempion Park 1620 (011) 975-3937 542, George 6530 (0441) 74.2144 
KWANDEBELE NAT DEV CORP LTD: A J van Wyk. PO ROBMET (PTY) LTD ! W Robinson. PO Box 698, Bedford- 
Box 1300, Bronkhompruit 1020 (012!2) 3421 Vle- 2008 (011) 455-3350 
KWAZULU FINANCE & INVESTMENT CORPORATION ROCLA (PTY) LTD: AM Armitring. PO Box 92. Raidepaor, 
LTD: B Luus, PO Box 681, Ladismith 3370 (0361) 34-1413 1725 {011) 672-6621 
KWIKOT I.TB peter Nash, PO Box 1016, Benoni 1300(OIl) RON SLATEM & ASSOCIATES R R Slatem, PO Box 67452, 
892.2030 Bryansion 3021 (011) 706.2737 

L S 

LARRY BARNETT INTERNATIONAL (PTY)LTD: Larry SA PVC CABLES: K M¢Arthur, PO Box 5093. Johannesburg 
Barnett. PO Box 166, Johannesburs 2000 (011) 82+1210 2000 (011) 618 3900 
LIEBENBERGISTANDER MECHANICAL & ELECTRI- SABC: 'Fraser. P/Bagn.Auckland Park 2006(011) 714 3500 
CAL: K Gafner, PO How 26!B. Cape Town 8000 (021) 23·3101 S HEPSTINE-KRAUSE CC N Shepstone, 76 Valleyview Rd, 
LlNEr,EAR 2,*10: C,toff A,•ton. PO Box';82626. Sand»n 2•46 Mornings,de. Durban (031) 30]-M 
011) 883-7080 SIEMENS SA (PTY) LTD R van Ark, PO Box 4583, Johan. 
LUMEX (pTY) [.TD: D Woodin, PO Box 39045 nley 2018 nesburg 2000 (011) 407-4111 
(011) 786-8420 SIGMAFORM SA (PTY) LTD: Raymond Foxcroft, PO Box 

32. Maraisburg 1700 (011) 674.1240 
M SPRECHER & SCHUH (PTY>LTD: Finer Smith, PO Box 
G H MARA[S & VINNOTE: W Seymour, Posbus 1789. 61506. Marshalhown 2107 (011) 493-3022 
Pretoria 000[ {0123 663-1296/7 STANDARD TELEPHONES &CABLES: I D Smith, PO Box 
MERLIN OERIN ELECTIC [PTY) LTD: E Relief, PO Box 286, Boksburg 1460 (011) 899-6035 
6090. Dunswan 1508 (011) 692-1001 SWITCEIBOARD MANUFACTURERS: J lineida. PO Box 
MERZ & MoLILLAN ¢SA). Angus Mcrarlane. PO Box 31012. 40086, Red Hill 4071 (031) 507-7311 
Braamfonlein 2017 (011) 339-5754 SYSTOL (PTY) LTD Adolfrourie, PO 30,134, Ohfant,fan· 
M[DLAND EQUIPMENT (/TY) LTD R K K[leale, PO Box 6 1665 (012) 61-1628 
440. lemon Park 1620 mil) 975-5941 

TECHN[KON PRETORiA SKOOL V]R ELEKTRIESE IN- 
N dENIEURSWESE D F Bisschoff, Kerkstr. 006 420. Pretoria 
NETPLAN CONSULTiNO ENG J W du Pre¢z. PO Box 0002 (012) 318-5155 
2792, Nelspruit 1200 (013 i ll 53857/8 THE FIBRE GLASS SHOP: IIil[on Dalbock. PO 80% 7166. 
NIENABER& VANDER WALT: Posbus 1639. Rivenia 2128 East Landion 5200 (0431) 46-1/1 
NORDLAND (PTY) LTD: Cyril Nunns. PO ]30% 522. Mulders- THELOUIS WILSENACH GROLF: Glanis Rennie, po Box 
drif ]747 •011) 957-2003 16409. Doornfoincin 2028 (011) 402-2720 
NORTH & ROBERTSON: M T Tregunha, PO Bo:• 194, THERMOTEK DEVELOPMENT (PTY) LTD L Gill (Mrs). 
Paarden liland 7420 (021) 52-61)50 PO Box 451. Silvenon OIZ7 (012) 86-3772 

THORN LIGHTING SA (PTY) LTD: M A Richards, PO Box 
0 43075. [ndustria 2042 (011) 6734]08 
ObATIN (PTY)1.TD: M D flanck. POBox 514. Roodepoort THREE DAGENCIES{PTY)1.TD' BO'Leary, PO Box ]M58, 
1725 (011) 762-5581 Somhdal 2135 (011) 433·3808/9 
OLEN & FOSTER. M S Foster, 7]0 Nedbank Or, Sirand TRANSCOM COMMUN]CATIONS (PTY• LTD: Rob,11 Frew. 
Street, Cape Town a001 •021) 24-0026 PO Box 12438. Chloorkop 1725 {01]) 393-•222 
OSCAR COMPUTER TF.CHNOLOGES (PTY) LTD· Alex TUBEWRIGHTS (PTY) LTD: Frik Liebenberg, PO Box 235G, 
Nurbe, PO Rm 752, Randburg 2123 (011) 789.1203 Vereeniging 1930 (016) 4-5 133 
OVE ARLP & PAR ['NERS: A D Bell, PO Box 47012, Park· 
lands 2121 toll} 880.1715 U 

UNIESTAALKORPORASIE SA BPK feet de Villiers, Pos- 
bus 48, Vereeniging ]930 (016) 4-5122 

W J PEI SIR Willem Peker. PO Box 5372. Mmabatho &68[ 
(01408 22262 V 

PIENAARI ERWEE J Erwee, Posbu,27598, Sunn•s/ 0132 VAALCOR ec: Terry Young, PO Bor 920, [deavale '510(02 1) 
(0]2) 466297/8 432-3240 
PLANTECH ASSOCIATE [NC.: 1 [cin Schuk. PO Box 20206. VAN HEERDEN J S: Carelsberl 21• Erasmusrand 0181 40[23 
Alkantrant 0005 (0!2) 148-8643 45·2128 

POW'ER ENGINEERS (FTY) LTD: Errol Ko,zc. PO Box 44, J D VAN NIEKERK & GENOTE. Dirk van Nieked, Pmbus 
Eppindust 7475 (021) 54.2681 50645. Randbul 2125 (011) 782.6493 
pOWER INSTALLATIONS (PTY) LTD: S W Fieborn, PO VAN NIEKERK KLEY & EDWARDS: B K Frnw, PO 110, 
Box 11655, Randhart 1437 (011) 864.1692 72927, Lynnwood Ridge 0040 (0]2) M]-7930 
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VECTOR D/id Gilten, PO Be, 8147, Johannesburg 2000 Y 

<011) 835-2221 YELLAND ING]NEERING (PTY) LTD: 11 j Yanand, PO 
VORSTER VD WESTHUIZEN EN VENNOTE: Johan Venter, Box [0993, Johannesburg 2000 [Oll) 832-206! 
Posbu, 398. Luevensten, Bellville 7530 (021) 93j·1080 YORK ENCLOSURES (PTY) LTD: K Heering (Mrs), PO Box 

27224. Benrose 2011 (011) 618-3780'[ 
YORKSHIRE SWITCHGEAR (SA) (PTY) LTD: R Wearne, 

W PO Box 1419, Iledford#icw 2008 (011) 873-4602 
WACO DISTRIBUTORS: Ken Bucklan, PO Box 461, Jollai 
n•burg 2000 (0111 29.7561 Z 

WATSON, EDWARDS & ID SPUY: A E Sharpe, PO Box ZAI NATAL INC; MDC[aassen, PO Box 3540. Durban 41)00 
783369, Sand[on 2!46 mi 1) 883-170 1 0311 23-8201 
WEYERS BOTHA & [IUB[,E Koos Weym, PO Bm 7100. ZUMTOBEL.BARLITE (PTY) LTD: PA Davie,PO Box 
Hennopsmfer 0046 (012) 667-1011 2421. Albcrion 1450 (011) 907·1640 

PAST MEMBERS - VOORMAL]GE LEDE 

ATTER[DGE WH:PO Box 369. For, Elizab/h 6000 HONNIBALL GT: PO Box [7031, Groenkloof 0027 

B L 

BAILEY M PO Bm 639, Stanger 4430 LIEBENBERG SJ: posbus 98, Pretoria 000] 
BARRI N; 82 Pifs[ Avenue, Duivegan. rdenvale I610 
BOBEK KH M West'i e Road, Wirville 3630 M 

BOYACK IF: 44-15th Streer. Menlo Park 0081 MOGOWAN JM: (Chairman) The Standard Bank, pO im 
BRUMMER JO' PosbuL !7, 2/Inbosch 7600 373, Harm, Zimbabwe 
BURTON CR: 34 Memorial Ro• KimberJey 8301 M..BION J: PO Bo. 47. Doonside, Natal 2500 

Mc]Nlyll HA: 95 Gen Her,zog Road, rhree Rivea 
I Vcreeniging 1930 
CAMPBELL AR: PO Box 3, Impendhele 4545 MOLE EW: PO Box 39663, Brarntey 2018 
CLARE C: 2 .crona Court, 196 Innes Road, Durban 4001 M,WILLIAM EA: 202 Nichol'o n Street. Brooklyn, Pretoria 
CLINTON JS: PO Box 4648, Johannesburg 2000 0]81 

CONRADIE DJR' Posbus 1009, Bloemfontein 9300 
CRONJE WJ Weoningstriat 37. Groenklonf, Pretoria DIBI P 

POTGIETER NA: Webbitraa, 1211 i Queen#nod, Pie[oria 
D 0186 
DAWSON C: Electricity Supply CommisEion, PO Box 24,08. PSOTTA KU· Milhcrbestraat 9, Urqin 88(0 
Durban 4000 

DE VILLIERS AP: PO Box 603. Hermanus 7200 R 

DE VILLIERS EE: flangeni whi 202, Cantonmer<[N.¥eg li RATTEY W.· 50 N./hling Street. Strand 7 !46 
Lyttelton, Verwocrdb•rg 0157 REICHER T WJ: P/a Univers,teit,Wenieul, Univers]Le,1 win 
DaYIER MCD Kommissari•traal 107, Welgemoed 7510 Kaapstad. Privaaiak, londebosch 7700 
DUNSTAN RS: PO Box 15024, Emerald Hill, Port Elizabeth ROSSLER A: 53 Azalea Garde,1%, 391 Alexa- *d. Picoer- 
6001 m/,tzburg 3201 

FRENCH EM: 9 Harding Street. G,¢ytown 3500 SCHREUDER TP: PO Box 591. Vretendal Nll 
FUTCHER L: 170 Otler Street, Eas, Park, Kempton Park lizi SCHOLES III. 20 Gavin Avenue, Pine Park 5194 

G T 
GAMBLE JS: 114 Forrosa Garden Village, PO Box 416, plet THERON TA: Pashus 156, Radplah 1 j•10 
tenberg Bay MOD 
GILMOUR RR· 21 Herry de Stadler, Close Fish Heck 7975 V 

VAN DER M[RWE Fl: Posbus 111 I, Carletow 11. 2500 
H 

HALL[DAY K PO Box S Port Shepstone 4240 W 
HARVEY PH PO Box 581.Greytown 3500 WILLIAMS JT: PO Box [617, Pr€toria 0001 
HEASMAN GO PO Box 77. Fori Victoria, Harare WEAKLY SL: 4! Hospitat Street. Cradock 5880 
HIM DR· 23 St Andrews,tr, Durban North 4057 WYL IE RJS PO Box 217. Germi,ton 1400 

HONORARY MEMBERS - ERE[ FDF 

1915 1936 1•S0 
Ill HJ YAN DER 90.- Beurici[y Supply Commibbion DR JIi DOBSON -- Johannesbure 
J ROBERTS - Durban 
E POOLE -Secretary/Sekretaris 1•51 

HA ESA™AN - Cape Town 
1938 
LL MORRELL - Pre,oria 1955 

W BELLAD.ELLIS - East London 
1944 JC F"SER - Johannesburg 
GH SW INGLER - Capc Town C KTNSMAN - Durban 
1945 ./ 
AT RODWELL - Johannesburg WH MILION -- Fle,tricity Supply Commil,In, 
/2 VMEO KONVENSIE VCRRIGTINGE OKTORF' 14*9 



A MORTON .RAY -- Sali£bury 19•3 
Ma]<r SO REDMAN - Merz & Mci ellan Johanne&burg /0 EW[NG -- Pait 
Ck· Secrelary CEK YOUNG - Pietermantzburg 

1975 
1957 r [r. I[G KIPLING - East London 
lA BRADLEY - Pei Elizablh C LIMBARD - G....ton 

1958 DC PLOWDEN - Johannesburg 
Col. EG EBER - pietermaritilii,ri JG WANNENHURG - Chief inspector of ractones 
A FODEN - las London 1,7, 
CR B. E - Pietermaritzburg Dr RL STRAS/ACKER - Elancily Supply Corn/ission 
1960 AA MIDDLECOTE - rish Hek 
Clr. FI CASTELYN - Woemfontein 'C THERON -- Vande.*.. 
Cl• LP DAV IES -- Sprill Al WADDY - Pieter•naritzbly 
1962 lon, 

SR SIMPSON -- Bumwayo RW BARTON - Welkom 

JL VAN DER W ALT - vereen,ging Clr. HJ HtJC,O - Roodepo.t 
1963 1981 

CG DOWNIE - C.pc Town JD VAN WYK -- CSIR 

IC DOWNEY - Springs Dr Rl ANDER9ON - CqR 
RL KANE - Johan,]c;burg IOHN MORRISON -- Affil].e 
1965 1983 
OJ MULLER - Bloemfontein TC MARSH - Affiliatc 
1967 JK VON IHI FTEN - Sprin. 
CIr. JD MARAIS - Johanneburs 1985 
JR TELLES - Lourene Marques AA WEI H - Chier InspectoI Occupational Salty 
1969 KG ]U)'SON -- Esat Lonion 
W AFF'b LEY tlr. - Estcourt RI DE LANGE - .. ..don 
PA GILES E DE - Fa* London C PRETOR]US -- Po.[chef'troom 
D MURRAY-HOBBS - pon Eazabeth W BARNARD -- Johanneshi•B 
EL SM'TH - Boksburs I. 

19/ AP BURGER - Pretoria 

D HUGO - Pretoria JD [)AWSON - [Jitenhage 
ACT FRANTZ DH - Cape Town FRASER - Durball 
HT TURNER - Umlati m PA[.SER - Cape Town 
I LISHMAN - Johannesburg 1989 
RMO SIMPSON - Durban PJ BOTES - Roodepoort 
W ROSSLER -- Pre[Iria MIT CLARKE -- Randi>ure F STEVENS - Du,ban EG DAVIES -- Picterinmiburg JF LATFGAN - Ste!]enb/Ch JA LOUBSER - B.oni 

PAST PRESIDE N I·S - VOORMALICE PRESIDENTE 

19]5-17 *JH Dobson Johannesburg 932 33 •AR Sibson Zimbabwe (Bulaway'l 1917-19 •J Robert Durban 953 - 54 IC Fra,er Johanne•hurg 1919-20 •B Sankey Port Elizabeth 954 - SS G J Mutter Ble¢mfontein 
1920-22 •TOW Dodd Pretoria 935-56 *DJ Hugo Pre•oria 
1922-24 ./ Swinider Cape Town 936-57 •Jt Mitchet Zimbabwe (Hurare) 1924 26 I Robeits Durban 957- 58 •J!. van der Wai[ Krigersdo, 1926-27 „ 

./ Sankey Johal,/sburg 958 -59 0 Downic CapeT*n 
1927-29 *JM Lambc East London 959-60 'RW Kane ]uha•incsburg 1929-31 '/ Macaul' Bloemfun•ein 960-61 RMO Simpson Durban 
I931-33 *LL Horrell Pretoria 961 62 C Lombard Ger•iiston 
1933-34 *LF Bic kell Port Elizabc[' 962-63 •PA Giles Easi London 
1933-36 CO Ewer Pietermaritzbur@ 963 - 64 JC Downe> Sprlngs 
1936 31 *A Rudwell johannaburg 964-65 RW Birton Welkom 
1937 3S 'JH Oyles Durban 965-67 'D Murrav-Nobbs Por' El•zahe'h 
1938-39 *HA Eagrnan Cape Town 967 - 69 GC Theron Vanderbulpark 1939-44 •I• Nicholas Umtata 969-71 HT Turner Urntali 
1944-45 *A R[}Jwell Johannetburg 971-73 JK von Ahiften Springs 
1945 -46 JS Clinton Zimbabwe (Ilarar© 973 73 JC Waddy Pietermal/bui. 

*JW Phillips Zimbabwe (Bulawayo) 975-77 E de C Pretomis Parcli/kwom 
1946 - 47 GJ Muller BJoe•nfentein 977 - 79 KO Robson h London 
1947-48 C Kinsman Durban 979-81 PJ Roks Roodepoort 
1948 - 49 *A Fo•len East I ondon 981 83 DH Fouser Durban 
• 949 - 30 DA Bradley Pon Elizabeth 9N] 83 W Barnard Joh•an¢%* 1950-51 Cll Halle Pietermaritzburg 985 87 JA Loubser Benoni 
1931 32 JC Downey Spri,ils 987 89 AHL Fornnalm Boksburs 

Dere-cd./0./. 
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THE ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS 
(SOUTH AFR[CA AND RHODESIA} 

Engineer Members. Councilior Members and Visitors / 18th Convention 
Johannesburg, 241h 10 27th April. 1944 
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Fin,:i Ri,w Mi,ing kfi 'i, r,i,1,4. L.L H,irreR *crefisry u„d T'reu•wier), Co„ncmor Mujorj G L. Cooke. RE,hlow./1.2 G'Dfiwdfvir.imO, A.Wah,in. H il, Rws'-burE,Coune:Nor # RuiretRoode 
A·Iqfek,•: O mison, Siene,i!(gch: O.FH hineS, MOMil,Z; W. MfirliMW, MoiL K,1&•id, WH MW,in, Fn,1,1: Councinf, (Mip b A Edwardp. K/ge/dorp: G J. Muller. Kru/,sdoip. F AmieisoM, Pon Alf/d 
Johoz* KF,aser(M•»1•eroICD,11,•11),Joh•m*" MIMA*O.¢0Ferown; F j Head (Va;'Kiri, Al. Sum,ir•Vint,I; Cay,in/- G Mel" *21'51: R.1 Smuh. Ruiger,derp; J.1 
A.T. Rodw,N (Pra9...hiUMneshurg: 1. HnuN flin .4.-, POM El/•/; Ci,u•,·mi,f C. 01» fM«mher 1.'101, Rrmel,1; .1 G Dnwiey. Sp•inZs; T.H. Meeke, Ple/elieD W Theron, Klerk'doip; C S Milmoy 
oIC=A, Salisb,; GRE W.* 41&.offo••gO, 8e•o•i·: C Ki•sm•• *-Iwrifri,•.A *ur); H.J. Orvip«r, Wilri-&•*•WA Kni,i•1, B.•h•ehern 3[)N]1D/MEIA nurbim, A Q Har?ry. Sprin:R; A. Folien. Ramt lialul,•n, Ck•t.•nel G.G. Ewei. Johuanual,w:, W. Hou,eid, FulhR,1w·a. Priveli/&.1// 1 In]},1,%{V•illir),1 W.Min.P,•1,1,!u:H N.Hu•rox(V.:or': DO 
I/**W. Pow« Bioemfonte,• Calder..Malarie//04/riflor..v•nder*.i, Moll.e; 4 E Torrnnce fli·,0,):C J Bl'•roM, Kimberky, 
Secoid Row: C R Vickeri, Bok'burn W J Seners, 80'562•R: C L RE Quick, Lady'mhh; R S,pre,n, Lody V Pickls fli..., S I Redmon f./i•,in, R.O Millm" (VE.... A 1 V.i./. M./Flbur:,..-f 
-Wh, D.H Adoms. Oudighooll, CoundNe, D. F ... ... . R.·lie>, Nigel An.':iili, W Dicke,-in. C .. ....: C.uncler R M. nomai, Durbin 
Pon .fred: Councilier A W Warut E . London, M R Beeinlon, Middll / C P.: Counnior A. Had Six•h Ruw A R Sibl.,IM, Bulgway(J;G De•,11., Beitff,rl View; 1 S. % flul. N ia: - luM,h1rd(.. 
dow. SWIsbur•: COWMCil'f F K Fi nli, {/M ioli: R.T 'Milme. Vi,hu,z, A ER,Ii«, litel,#; 1 W Liu. 4. AM. Ford. W nburs: R. Morel•nd, Wifl!0"k; J Alernch. O,ahomssowl,; T Ash'er, 0,-row,I, 

M?1'01.0 Pt@,1 Flial•h; Ci,unc•Tur K.P van Dyk. Plel Retief. ne.. *•esburg; PI. ./.fint, C•rolina. W Rush, P. Rusr, R Le/•mnn ..wsbu™; 
Third Row: Coid,0,4 TeD./.Rof,depooil:H.1 Or"im, Rf,IMIN':CE Ciree'Ir, Zul'/rnin. Ci,un· DeM.Irn. Ji,hu•neshurg, W.R. Giay, 1,hunne. rg. 
€,Hoi J G Schoe,noM, Krwgp•deip; P.H. Newcombe, Gpor•e; E R *:moo; 1. F Uf,zi}M, Rrn•d 
fen, €euM* H F Gee•nE. Cope Te,wa, 61ulrdi•w I 1 O•bh..61i•ury,.u=,itur H J. Kelly. Ru•d 

696, 
fonlein: G.D Lmer, Lodybrond: A.T niner. Umiall; H.A.Tin,on'VLWini>;C R Hol•·,Putl-muia™,g: 
.u•rillo, F Tiaub. Wrwre,1. 



•••|• THE HIGH ACCURACY ANSWER 
all TO ELECTRICITY METER 

_• TESTING 
7/ %E The Landis & Gyr TVH4 is a modem, compact measuring device for 

I on-slte testing of electricity meters. The TVH4 Is a universal meter 
I test system which offers high accuracy and, it's sphere of 
• applications and uses include: 

0 Testing of traniformer· 
connected ordirect·connected 

meters, whereby both lhe Ferrarls 
Induction I,pim and solid·stale 
types 01 m eters c a n be tested. 
I With Ihe aid of the built·In 

multimeter, the Identification 01 
possible wiring errors, which as a 
rule, lead" Incorrect billing b Im 
cisadvantago of the power supply 
aulhort• 

1R 
• The modemisation and 

Improvemenlof theaccuracy" 
existingmetertest equipment. 
• Measuringthee/ficiencyol 
eleculc machines. 
• Universal measurinpequlpment 
for electrlcal laboratories 

ASH BROTHERS M&( (PTY) LTD /9 
Beatrice Ash Hous# 40 Webber St, Selby. RO. Box 6061, Johannesburg 2000 

htex: 4·50088. Ibl: (011) 953·5340. Fax: {011) 493·2582 

CHAM900 

"No Heat - No Hassle ., 
simplicity itself. 

9 g APPLICATION 
G UNIi,a.. 

d 
,utdoor.su•ectedlo'evwelinialic 

4.'.da condil,098 @clarradialicrandpol•lion 
t,rmin•t,Aq c•bIB. onto ove,head line• or 
busbari 

11 kV-33kV ... 
C•bl= 

liee./.polymer,I nil@,on....4 
EPR, DIC) 
cop,•e, or'umir,um conduitors 
•em,-con•ueling ®Gr-ri lili er BMI,uaed Di INDOOR & OUTDOOR 'ped 

- me. ic 'Pe •cieen 
non &,noured#ured le,iheria,„0, 
wir//pe 

SINGLE CORE & 1/.on.onageu,1008.,Jm, 
ranq+onduclorsi,eu:/Ic 4CC mm 

THREE CORE STANDARDS 
•2•8-nPIRELIisp5 
Gen,rally-le uqui,eme•/ 
E.FINIED, VDE 0278 ANSI/IEEE. 
CEI//24 4EC 540 

TERMINATION KITS 
OUALITV ASSURANCE 
1.Cumrar,.a.el , 3pprn•. / illi.e pa. 

INSTALLATIoN ./TuRES 
n. r,uud 1rr ..,3 i.'ll 

<*< BERNARD DUDLEY &1 be. 471,0,slar. 84E V......led erin¥/Ill .5 •lor, 
towr rep•80•tral,i. e,eq•g. fra i ta•e p!0¢e n•Ir,•dial•, on 

&,02·]75 72. complelloneflern•,iialion 
ELECTRICAL DISTRIBUTION COMMODITIES c . i./ 88-8003 4.5 5 theddlerenlv•tage le.u16 2ru *10¥ed by va™ing 

menumber„1 n·Mula. she. 
modulaf ele.Aents sle. ower ire c. ble using a 
..iall'/,can' 



A POLE IS A POLE IS A POLE? 
IS IT? 

THERE IS A DIFFERENCE 
Don·t be misled into buying inferior poles. We dont take shortcut; with design.engineering and 
manufacturing. 

POLES ARE OUR BUGINESS 
Because lives depend on them. we are serious about poles. 
We make only poles. therefore we cannot afford to let you down. 

PHONE OR WRITE TO US 
For technical assistance. design and commercial queries, contact us. We have a pole to suit your 
requirements. After all 

- 

WE ARE THE POLE PEOPLE. 
Contact: 

TUBE\¥RIGHTS - A Divisionof Dorbyl Structural Engineedng (Pty)Ltd. 

•eVA••Z•t2A)t;NfX77•115. 016-223791. • Ax 
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POWERLINES - FIRST WE SIMNNED 
THE NATION, Now COMES A 
MAJOR THRUST IN TOWNSHIP 

RETICULATION. 
For more than Ihrea and a half decades "at In acompany wnere we believe in building people 

powerlines have been vhlly involved in nurturing as much asinlrastructure.we have our parl to play in 
industrial growth across the land through power human progress And Ihat goes for rural 
transmission. services to the mining. engineering and communities as well as the metropolises. And a 
induslrial building seclarS railway overhead Iraction brighter luture for all 
lines and an SABS approved galvanizing operation. 

We now laceaneven greaterch/lange: helping fulfil POWERLINES (PTY) LID. 
Ihe electrilication neil 01 RO k, our townships and rural 1989. Johannes-. 2000 

Phone (011)4036600 
areas Telefax (011) 403-1234 

For more detail on how PoweMines can help,ou, call Des Coelzee on Phone (011] 403-6600 e. 2108 .le'l· (0111 403-1234 

A POWERLINES •lemberof the Feralin Holding Group 1ll[ GR[ATI•[CONGLJ4IANTSPLCE[ 

To bea leader,ou must sta, a leader 
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has come a long way 
in the 
communications field 

Optical •Ibr• 
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@ H.V. TEST ec. 
75 Maude S[., Sandown 2196, P.O. Box 65 [287. Benmore 2(li, South Africa ·rel ([)1 1) 8M1-21411/9• Fax (01 I } A+26{16 

• Localion of short-circuits, cable cuts, low-re- 
sistive, high-resistive as well as inlermittent 
cable faults 

. MU' • Application of the classic impulse reflection 

'E«J,-T 
melhod with mos[ modern memory techno- 
logy (singe core measurement, comparison 
measurement, differential measurement) 

£7--1/01 • Slepless testing up 1032 kv DC 
• Burn-down procedure up to 160 mA (200 

mA) 
• Pre-loca[ion according [o the Secondary Ini 

puke Melhod S[M (with surge of DC test 
7),mi·W .am* mn,ming e·irr'inge,]?em . BAUR Syeimpul voltage) •u111(,L.*1 %•i• lt·%1 •rnel 

• Location of sheath faults according to the 
PRODUCT RANGE step-voltage method 

Cab• Faull i•,calinE Equipmen, • Thumping for accurate pin-pointing by 
Cablc l'racing Equipment measuring the time difference between mag 
Diclectric #ag ¢[celii.rumen/1.-I. K. netic and acoustic signal. using the delay time 
Par(ial [),scharge differenlial method (solution for problems 
H V hub„atiin Portable're„ Vol[*·and Fiquency l n wilh cables in ducts) 
.... Se, 
Rma[ing Mac:hinery Tes, Inirumenis 

V VaaICor 
LOCALLY DEVELOPED 
COMPUTERCONTROL 

• SYSTEMS FOR:. 
• TELECONTROL 
• BUILDING MANAGEMENT 
• DEMAND CONTROL 

C 
• COMPUTER NETWORKS 
• WATER PURIFICATION PLANTS 
• DATA COMMUNICATION 

0 FOR ENQUIRIES CONTACT: 

Terry Young 
Vince Mc Laughlin 

Tel •523240 
P O Box 920 28 lopedinoad Te&· 42 5469 ;C 
Ed•r,valn 1610 SEaFNZA 1610 Fal· 4523326 
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QUALITY PEOPLE ·•'QUALITY CUSTOMERS 
•HAVEA'DOITRIGHT 1.22%*i* •PEOPLEWITH THE 

FIRSTTIME ATTITUDE••• 
u FUTURE IN MIND 
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LKEIG'&-2 ,·. di-Flanm 
BBT's Tricon Ring Main Unit 

17<3.-•41-**j / 100% Locally developed 
and manufactuTed 

lim 
0 Compact de.gn 

wL-f TA 0 12 kV 400 A at 20 kA 
'Illt 'ating 

T r.rr . , • Available foroutdoor kiosk 
... 

units or ineide minisubs 

Enquiries: Tel. (011) 864-5340 

I•, , ir BBT's Compact B Minisub 
A on a type A minmub 

foundation, but with 3 phase 

switching and fuse protection 

as nonn ally found in the 

larger type B minisub 

Enquiries: Tel. (012} 541-1350 

=1 
Li 

Il I Brown Boveri Technologies (Pty) Limited 
BET MEDIUM VOLTAGE SWITCHGEAR (lor Ring Main Unit) 
WORKS AND SALES OFFICE /0 80/ 1164 Alten.n 1450. Tel (011) 864·5340. Tix 74·1210 SA Fax (011) 906-2.61 

BBT MINISUBS & DISTRIBUTION TRANSFORMERS 
WORKS AND SALES OFACE FO Box 91 1-701 Ressl,n 0200 Tel (012) 541-1350. Teletex »0269 Fax tog 58-3323 

BRANCHES: Cape Town Tel (021) 511 7331 Durban Tel (031) 7003805 Port Elizabe!11 Tel (041) 54-3638a 



Over 
one million 

sold. 
And still 
flo-ing 
strong. 

2®megaf/e 
Water heating systems. 

n...I 



African Cables Limited is the pioneer 01 long-lite with eitherlead or aluminium sheath toi 
'w/c cablemanuticturing in South Africa voltages up to and including 33kV 
Th, manulact#/ electric ca/es in South Afrka Rubber Insulated: A complete range of cables 
iommencedin 1....frica'Cabies tactor'In suitao,e tort/e min,no,nouslnv. inciuoing 
Vereen,ging. Ouringtnose eariydays. tne factory draglines ind other spec/l ap/,ications 
produced a wide range of paperand rubber Cable Accessories: A complete ringe of cable 
Insulted cables suilable for working voltages up accessories suitabletor voltages up to 132!1 V 
lo and Including 12.SkV including straighi joints and terminations for 
Since then. new lypes d cables h/ve been SF6 switchgearetc. 
developed to sull special requirements undthe Powerinitallalions (Pty) Lia. a wholly owned 
comprehensive Alricin Cables rangenow subsidiary of African Cables, has the experience 
includes: equipment Ind specialised plar,1 to carryout the 
Zer/ox: Non-halogenuted, fire retirdant. low installation, teatin9 and maintenance of 

sm/ke and lumecables forgald mines, power Supertension cables. In addition. Power 
statiani,lictorles, high Isebulkiings,tc. 'natallations olfers' service to maintain existing 

Supertension:XLPEinsul ted. aluminium preisurlsed cables an) vhare in the Republic 
sh//thed cables lor use /ith voltages up to and Today. African Cables; asinunparalleled 
including 132kV repulation lor excellen. e with regard to producl 

PVC Inaulated: A complek ranqi of oower cables, aualilv and service wit in South Alricaninduslry, 
0 ,auding M i,inroant, •uitab,e *01 where tnt constanlly developing,iew technmogyto 
tirerl/kisminimil. Improvelunherthesel ghtevelsalpe/onnince. 

Paperiniulited:Acomple iringeof cables 

-1,„MI, 

0, m.1.235/ 
+ 


