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Electricity, lhe most powerful force for service and invaluabletechnical advice 
progress In our age, flows to you safely and assistance to the end user, no matter 
and reliably by means of Aberdare Aycliffe whatlhe size and scope of his operation. 
Cables. Light, heatond energy - basic require- 

But we donljust manufacture cables ments brought toyou with 
to the highest possible standards, We and absolute dependability by 
ourdistribution network provide keen Aberdare Aycliffe. OBERDAR[L 

' IYCLIFFL 
Edenvale (011 ) 609-4020. Pott Elizabeth (041) 4533. 

Hkv*.0••hipAM= 



Lighting the Brixton Tower 
withou{Thorn C.S.1. Floodlights is like 

planning a building withouttoundations. 

An unusual lighting problem light sources you see today, and 
frequently calls foran innovative many you'll be seeing tomorrow. 
solution. It is Ihis unparalleled experience 

That's why SABC used that allows Thorn to provld' 
Thorn CS.1, CSIFe- ihe most sophisticated and 
to makelhe technically perfect answer to 

Bnxtor, bwer f•€3 EE°' any lighring challenge. 
a shining And it's 

pixil- 
landmark oneofthe ¢ 
in the dill<. 00 % reasons why [• 

Thorn's Effs# lightlrio Thorn isa '0 - 

experience major light- k . 
j 

In outdoor lighting goes back 50 ing supplier 
years and today covers 164 tosomany arn' 

Mell counties top South 
FIG•0* 
Ines!!AA•y and seven Aflican 
-hake organisations 

1.mull f••-- con#nents. ticily 
=-4 1 

t&•ma- . Ir , Your specific lighting needs 1,•91. 
itgdlac, may nat belhose of te SABC. *x» 

=- £4/ blS That's why you reed to look 
- millionson atthe Internaltional expertise 

speciallsed 1 I and knowledge that Thorn will 
research. Pioneering most of the A J. offer you. 

THORN. Improves the quality of light. 



Full coverage »2=6*2 
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A complete range 
of motor control 
and switchgear- 
from componentsto 
prewiredloadand 
control centres. 

*1, 

1• KLOCKNER-MOELLER 14•14 01&, * F,clo• J h-n„burg *fl•n Tel i'.9/.3/7 

Jnh•-•,burg Elit ./0 an T.1 1011]97.- 
Joh,n-b.•g Scw¢h. A.0,• 'I i'lt,e64·•650 
Joha-,burg*,11 - 01- Al©depold •/1 /1,6•4 10/ 

Motor Control, Swilchgear Cip• To- * wnsh* te (02ll G 2009 5 2* St 20!9 Durbin: NB• Ge,m•y Tal 403ll •23341 
P- 012#Sid- Tel 041.2020-2.50 and Industrial Electronics %-*51.11! 4 -"el 'la 72228 

Aolle,Winlerllamillon •2117 



TRANSFORMERS, MINIATURE 

& MOBILE SUBSTATIONS 
BY 

IMI[ 
MINIATURE SUBSTATIONS 
Marmfactl.red to SABS 2029 and · 030 

kVA Rating - up to 800kVA 799 F · 'r - 7 Vollaf,es -uptollk' 

Cooling - 0.NAN all vellages 
The Min, Substations can be supplied with HT & 
LT switchgear to s Jit customer requirements 
Our Technical 5 1 

-,1 

staff hold themselves available to 1 LOIJ-,-7 discuss specialised customer reguirements 
Available in steel or fibreglass enclosures '.0 su t 
environment, 

MOBILE MINI SUBSTATIONS 
CI" Of cornpact design tor use i n Mining and 

Industry Capable 01 movement. 4 skids or 

24 
wheels Designed and manufaclured to meet the 
hughestqualityrequirements Insimilarratings. 
1 ose shown above 

WHEELARRANGEMENT 
Mot,(e Mini Substations are fitted with slardam 
M orb ·d,rectional wheels either flal or Hanged 

to customersspecifications 

--4_. 
DISTRIBUTION TRANSFORMERS 

1•111'.• 1 Manufactured to S A B S 780 and beanrig lhe 
SA BS.mark 

kVA Rating - 5 to 3 150 
Voltages -up toll kV 'dilll•••I1111••111• 
an - ON.A.Nail voltages 

- AN upto 1 100volts 
Phases Polyphases 

ALSO SUPPLIERS OF:- Transtormers. Sectionalising Switches, HT Fuses. Reactors, Chokes 
ACID Cand Wire Wound Resistors 

(DAI[ 1„,1.slrieN (Tra„.vaa/ ) {14¥) 1.ill 
Subi,dia.¥ D'OAK Ii,dbilill ISow[h Airic0 'Plil Ltd 

0*82271 Southda!02135 Telepholu (011,680 1422 Telex 8-408€SA 
arketing Division ./.no (011>884-1871 Tele' 8 2778SA C=Im rad 01 licr - 
cx 1172'Pieter•ar,i2burg Te•opho„e I0301, 7 1451 *' 643428 SA 
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OFFICIAL OPENING / AMPTELIKE OPENING 

•Ir 1• 11. •ra•ir: I'rr41•eJ!1 

Veren,Ning v.in Mur,hip.LIe 1 ./ri.,iri™,inderneming4 ,i[' 901,] 
A.. 

Dil i. hile dulli·Ilk d.l' dle Knq· n ./ ili' lirk'ir,ir rn!•el Iii dle 
1,'41 0 uan,ege,1 ciri• w.eT,ilnial 1.0 gnu ria dint· Tt· riw",e •n•,12, 
'0*.,in,19711!n%omer,1 W.ge'in,i• lucmeei,erligpaccria 't 

i• ni • i,Ii•_ I lik i>ni [1, ide hucrwur k v, [1 mi' ,•,I r,1 ® I len' hel 11,( rdi,· 

deel.,in(,11%pr:,Nli,Zi lar Lir>k|1*geMen mel illenliwilge ni[lilird:irm 

Wear. 11•114 11/1':-i il il !,4 de Il-J I i liv lik·n• i i, G..:· Mi Mil mr 
•,1.ir b, half of all I kle# Ite,·:Iii'll·•In,4 m lyl ·h 61,1, yni, 1 9, 

# ling M tiv,ir Ik h.lum .. M,]41],ri.,1, fi,rh]4,)/·ril'Kpi.9•ih 

i be I Ld,Ch irr r ki h.•ve be.en p Limoul.,114 well C l ere J [,4 an[| 
re, 1 .Im %url Ini•kIn• fer••rd Lo • ir euline Whill· 1 / •liNk :irr 

1| 14 11'%/ r|/ 'Lr gral| p., UrL Li• i LI! ciri Ill: ....[he M.. 1 
.'u,i 11, r C W ' 'unl, 10 ffiu.dl7 [Mk·,1 I. 'hh /·chine il MLalrul 
ir iIi. Al.J Mr I)eli. 14ril. r .. en' of [he AMEU 

VERWEI.KOMINGSTOESPRAAK DEUR SY AGRARE DIE BURGEMEESTER, 
RAADS!.ID C.W, HELMS 

9nrul Lo lea..11 iIi 11 Ihil /'cipii,i•,al gri•ih. and [be .....ed 
growthinlhevel near .L..,.In lake:he•yd.mar.d n.ton],©n 
IL· 111,11!,LI.i| leMI•li.L'• ,if lhe Munieipali[y, bu• itb• en experIiNe and 
ic,hn, it kriv.•L·,U· In m.inv field* I. 1hese eleclric]4 ..' of i. 
!111™t ,]1 1,1 

op * 'inilillk lii'vind George •„i 1,1 n unleke •161© d.,1 di¢ dprp 
*innk,op -1 EVKOM, m.,ar ook tol n mate krn#llit eli broline 
voonien DLe Mul.,4,-Il be,klk nogo•ir n kr,INsenlral¢ wai h,•of 

V.nwee dic le]1 LI;,1 Q,•1 d Kilap dcur EVKOM vooni¢n vmrd v.in,if n 
./.lig h Heau ri Wes, rel I /£:,r,-cili:.·k·[He, ho*par.ningsly' •ir die 
Sm irib r L·, • |iler,|ir 4Ir.k t•Dil i kweyb lar, C. gcbcur dil somsdal 

ver,il lb-e•i• •v. I, i • 4·r,Lvil e wicir-am In ··11!ke 
oms,/indi'.11 • 15 illi, pl ludike kr*clira]: dan in ita.il om dieergite 
nnod i Id'Th.'I k·/ min!1[¢ dic .•r. 1,imbte nywerhed¢ a•i•die loop ··c 
hwo In dle kr/% ' r Ile vind on* 'M 'cl unieke situa•ie. dcurdat dic· 

3 
©i,TW' -n 'LL 1)1'•wk·k word deur •enkoolverhrdnding, ma..r 
daul li ook t,•LL' •ills wi[ ...im op*¢k dcur hou•ier/:Lnding •il 
./naf die •1.1 11 ignit·,Ir v. kr' word In rn.1 .ir •to,im .:1 ,i,rn die 
St=/Imlille' :ewer word virdiedroo.r/*.n houl. De krig· 
kn•.ile v€,O,4,/-11 du• nir ne• In die Llekiny'llisbelell• Ii' d.· 
gemeenskip rile, rn iiI wer:& #,clidellyd ook btoom ./ ·n hu•Lon· 
dered-514.•11 n,Trnmilwegmed¢ur nMu,11••palikile¢]owerword 

n Cledelle p.in [it ",1rd ook vinien de• twee dn,]·cenhede 
md n k.imilell •TI €(In le,a elk ./ hal:lik . ilier, is as n 
11.•••,Il.*//, I ;111LI 

Mnr '111· Pre•ent lt,irgenic• · '111 .nda dorpe ..9•w on Mnr di©Pri-IL·IiI £lie;Lidsradev•Suid Ka•psicunidgrik]••·rwag #t'ildl.ligle-JI']mir i yonrrepRim,irrhi.•rli, ling in L dic d,LarNIL]hi•K I Ir, n tweL[|,· kingly = SuM·kaapland,. 
die w./.ing v.in 'n 1.ringtoe.Ir, ie'loa.•orek nie in ..it i. hee, I.:,1 Lrn hclinlil i.,im my LI' I'l. Lilli·]en, ru 0,}r ilie· le' ni• •• vi nr en n:,dele win die twce al•ern itiewe Uil te 

he'Ind 1@preek u in L|i' vrli•rl!·41|:·W /16 lr, ilir i• I 91'w.·nk.nm> 1,1. 111,larw.1:/,lu;,NiniTnleilr•m-[|1' .·Ir,/1/ nhi·lin#gellin•·1'nnlere'- '1.ILLL€l,r%k-'11.11%,in,•11%.•m w ' . 21/tlikh/,1 lill,Wl, l|el*rpurill,•%pr,!king k.inwuL'•viri'ik,ingre, Wlit.illk,·il 
ille *,Mi. /.....en is, I.,in• d nmi, un dilt lerdic ..,I 
wr.il in dIL· lig ¥:In ,]ie 4,Il t,i.Lkke•ng w.il In [14· nill.ye ioel.©m• verwag 
wi,1.1, gt·h.t·lea beveil,Kul w[,ril ti·e[:illidurhT,4,n,4 l weetihidil 

whwh i,·1% 11;1,1 .1 Flh, Ini,rt•n '1 ilevellip!.L 1,1,]Uilng 14, 1 ix, dcude 1, I' al /·heurhail:,idiehele/reek ..der kragv:/ Diek/§•eun Indk·T 
be' iwr of '11,4 Ili.,1 Grlir,1 11.1,1}L·:1' dt•larril nre ll l ili /(iwil, prin,/ lin·king• iii il liyw2rheukk,]rnA•k• luinlierekenhur:ir Dilari4naill,Li•Lk 
. the ...i, 1•11. f..' 1% 111: l. 1,w 1,·w ,-ide mr,rupplitan nok ling di• Dri,hit•em d il FVKOM s· vi,4,r4!enings'apusiwii i'n• he 
are.i• Wh'hthi•%•/ .i pDW[h in .ruiltion illi|/.1.,mie:| 4.... 
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iliurk le Ii-ien nie .* 7 minx da ir i in ilink !111' lilerd.L ilreek, ell andeT i r,u.,[ine Ir I . r.i rn ee€[InF E k i hekt r rn• T L.iiI id In[ mel niy 
Vera 10eerge, m.,ir op die drurrpi• :[:Inn vilri ,»clill!,c,Intwilk/·lin'. u.im'tem d ai nuib,in in •v %pi,nr ..Il miwl trilp 
dilri werd h pidie probleem hi,w er,iN,lig Flel.1•,%,Lim IN !11, a.,1,2•wel 
c-glehronvir.'reck 'aniwordgehlwlpihi,F'knMll.[1Lde Mi MIVer,ti•.rnnihilli'L·ifi,TlhaU'/InhinT.1(ii[Illrn.,4 
idanli•re tieed, Uicki,ms during th iwon ferenee h,™r bi•rn L' 1L red fr i al• 1 W ].11'ke in *1- sal wee.am s wrr%,enil»L,ip;14ill,1 1!, oui r 

/1. 0,1 rchrci dath> in•auisal weeson, u.indiehele Ilin,144•lwhliefth•4 ./.imawkiur...Clefk.MT ".rhluili•%%,4 IL,Town'le'l 

te w u.ien /5 in 92 ge neem wn 1 11 1 Ge[,4, LM" dit *rk,pe ,-al "]11.J Fi•ineer Mr Mfi•t ' I- * *:· 1/:·n invi•|vF[| •Ilhr 

J L. mel .iekking iIi¥ werklike vi",ring iall /-4·klil'Le,/ il prepiint fins on i.,F ic ow'rin r.[s M iy 1 i nt LI- (il,Lha LAI] /V,]]ly . 

•labiel: voe,kner. - 161, pluh ochundhanfhel. dan kry 4. mul'' prcei-[e[hern formal.ing,h•·Prt·%,denl'/1(,b•,•isy 11,•wil|,Te 
1 

idce van die enorme belangrikhrid •an elek-/li .,in 'n Fri,e•und. ./.,1.: h.' 1/i: or./. deithnferl!,Inwn,/·i:,Ii ./'r per 

gemee. kap Op hierd,e basis v•n groci hei,ken dit' effek (ill die -4.have heedi,44 Lde in ® ninunih nfihi· AMM] 

krngwin™CnIngck,4•aarverdubbel Ditstellienelh,1,•eiwitaildit Rer, Ki„[tne- Hen.w. Ir> Mrmlia /, i .1! KI,ihin LI' ili,n Membe . 

pILLI'likaowerheldwald, 1-1· ·tclan ·rver/le'ding.reh,Irane"li' Ch.Lrhe A K„ck Pas, Cl[' Rerregenlallve· 51,11 Mr Ch.Irli•% Ad .i„ 
nie. nul.ir lit Nie.1 imk h. „ il' aa,1 [V KIM v. li 1, i•.ir' 11Le lill I fi,rnierF,elrical Tng,nt·er i .,1 /·TNL·1Wcg .1 ./.Lbl•Y 
. .. ing*owerh.: I . ' D. h . ll,· · 11 m.dul/,k du t di. ty.: i k W.i •r ri,i r'. ctended [o,hor furn,lie,landl w.k.,1 |&4!,IMU| forri few mi,nlt'#1. 

[ell'Ill[I[dll#][ Ille! I 

Weklin. al f:Ilers:11 'Ird ...ii I, i.'. likh ailihi,L.,Lrilli,cilieun We dre b,ini,urd / haw a nurnhel of linnlim- Mi·rbi·n .Ind Pri%1 
en i. b)/de, 0/ ck·.cire.gal le'lle'l. ;inn (IiI• ./. un Pres,denni atknding,his nk·. •ing and 1 wouIJ :i•k 'hrm l[• 41 1.li li, ri 

an[% kkeling in enigc land,wun, 11, 'lonomie kan negree, in di,• mlie ceneou,•pe(ialvectingN.inflwi·•imi' l'hilwar.·11,14|¥,11,L•,twii 
walirmdic 1.•.(*ilin*tant .:omdi: nodi,e infrnilriikiour,1,4,1, le'ly i.oilited Tinvi Fler rn·al F'.Ine I. whi, ni. Lt e...!i[LY I n 
le! ..hierdL.-r•debcikouck...a., nbc*ondere•ler.!ir'ihim tionalgaihcrineof oue Ah.orii,Ilin tor [he fi.I linie Will¢41•, A•,1/• 

11 hier op Geur' I er*.1.'l l ar u · ieranlwoordelik• I.ile V.!I 1 4·:in...Ibrituern,vrli•Lliern 'li• Lilli,f>nuer,]I[,1/[1,!LI¥[e' 
prefei•,cbymokaarkomon'.Illiewi ,·lenmekmarlk·Irlill.1.1 ten,invervspleia!%:Irnme in,Iwi%h>[rn] ililligandli,ippv,]i.ilic,11/11 
te vill..[ ek gli, 101 voordee lin ins, in,1 :iNg•hill il 1,1 111. I.Li'IL,/4 iii ilil .... 
.opcandtru*,lailiscon....andyourde[,borat'(.% Mr 'IL• 

Ten sh'i,e verwelkem ek m '1'tige irkrel im, |t,!-1. '11:. d'r W .11' 1.11 
delil, •ill be bolh frulful ,•nd interesl•ng 11:1• yoll enew Lihi 

Ivreu ./1... Benniehel,in!:Ing'/Ini,1.,U,·uil,.,1,1/.11 i.'wer 

friendshlpsundmakenewon' Makeyourse],es.,1 home, indeerge 

il,ink nan,ou Re,inli· virillereall!11,4 L•n,ir•Irie -i lnirJ- laul 
Ing 

Neil.ilekurag».•re.urgerneegwrdam.· Me• Ki·Ilirm,in nan,i·rihil 
Mr. D.11. Fr•r: Prtil, unl 

My inn]Ke Jank kenouz u, .igtiar¢ Burgeniecster, Rad*lid Heun,% vii 
dlL harilike'Bliaropuan•inuN.1,iedkundigcenpragll... lion,L. m, gade, gl n[iii ilil 'inTh Lini(liging [lari MILv KL lellnall 
v....11:em he..1/./di Iriendelike w./../puln..Tri,11/. 
gcope,i het Aghare Bur@eme¢$,cr Inswilookh: dail nkleindandenkinkievul 

C•,4*geneemmgewildheidloeas nkoneresk:,inrumt·rkan•.•an hil ri lle gelee r,lheic' met IL %,larn . re .' In liN 'n blvk v il ilie .01.,12,1, !1, w LI 

Wcd die frit il il •11!,ir 'n 2.Mwelill, SA [ u,dieri' 1.LI:r ]]B en da. en4 hct wr u en dic dorp %.a, u ler[(N·nwe irill [Inen ilil I.y Ii,i, prni,1 
voo,Irrfili e Likkrm,mr[Usie rinhy £11,· s,·-uni 11 i)[i .lyke w,e[ incl genoce,neen vanen• Verenigings'·ili:'1'll, 1,1, 11'hunli'IK 

GEC MEASUREMENTS SA (PTY) LTD. 

have moved to their new factory and offices at: 

723 - 4th Street, Wynberg, Transvaal 

P.O. Box 686, Bergvlei 2012, Johannesburg 
Telephone: 786-9120 

Please contact us for your requirements covering: 
PROTECTION RELAYING AND SYSTEMS • METERS AND METERING 

EQUIPMENT • INSTRUMENTS • TRANSDUCERS 
MAINS SIGNALLING EQUIPMENT • MICROPROCESSORS 

TEST CONSOLES • TIME AND CONTROL SWITCHES 

AMED TE€HN[CAL M.·TING - MA¥ '9M' 



Mr. W.J. Nom€,re 

Mr W J ./£,re mulric,!Imid In 1956 al Ve,lersdorp Hodr.(. in 
./ Welle. Tran••ual •·•nrc proce¢di. 0 (he Univern,yef P.·loria 
.ciL . / ihila ed . thern[Int 1 96[ wi¢h i. 'c depe n FIe,/ r l I........- I.fl - 
Fng,neerin, Afiera•Linper,ixiwidhilieS A Ail,kiy'heJOined€, 11 
MaN,1%& P.irnii n In |')63 ulli| 1,• ni,w a ·.enior Dirirl[. 1,1 the firm Hi• k 
..Vil'..Lirrn,I nr[!1. Nuith.rr,Tran-;i Imn[·hilthe' A /4 

•ludl],ine[Cn•%iiI(iagE":4,-zer% Mr Sev•IM™kh•g*r.liahLS A 
AL,u.flo.1.•'A Pii,•k'*41,1.re'ind Ah,ibble%,iv'i• forfiying 
*ie,Lanar.,11#. 

11 
Mm W J »,inre 

GREATER SOWETO ELECTRIFICATION 

by W..I. Seyntore (Pr. Eng) 

i. 1]•, rn,)....4 The Iweia Guncil wai soan la•,4 b 'he Dlepmeadow and 
Di,kenvilleCouneils Plinning*mmencrilimmi[Ii.,tely. 

r...er d.,11• w,111 ••nrl e< w ./my flim in the field u'.IN·Irical The Eceplan Consomu m WEIS formally commigioned on 19'7R·(10 
11! 

I•wrin ivlhe'hree'.1.1.ti,•11hnill;,report .learification Pri.' Impleme•,1 ·i, 4/ Ihe Col]Iril 
The fi,4, lask of the 'i,/4,rti,im Wi,% to proill],·e, in veryeloic m 

• #y M;iri;,Nemenl9>' opeialion with le ./i· C[•1.& ' do.iment which wai to lie 
clilled ihe ··bri.,lipil·iii Guk/ni": S.'ell Ir Gi.wri ...,7/' 

2· Thisdocumeni,den•ifi•illhebasicMeeds.ie waier.uppl•,,evi 

f. h•using-in.hori, ade(inirionofwhdlacit»houldeon,ain Based 
wem bili nic the .1,1 if de*men!% lh,i• bilve taken ri .]11 Ilicy, a'ik, 1, ile v] rmenl guidelin¢ replirl w ,% MilhrniTIed by numher i,f yeurh in n•fine [0 1® %11*' ill •hirh hi ile*14 ftir ell ./ i iwerng al! i,%pects for Eutur¢ S,iwek, induding tie %,iwplii,re b ,4ed 

t r in , al IniplicaTI•ns In•(ihed 
PAIi•11% o f this p.,per h.- alread> f irnli LIth· #ier, in.i,wr . 

Ir ·irm· lied IhiH houying and ihe elcitillicatia,1 of Grc&[cr howell 
wer,!,hi•rn(N,Jrgenilyreguircd Th·Minis,crofthe Dep•rimen. 

1.1 <..-•• '..lililin .......men, ..his '*ppr,il A [i' gnahead w. 
It do¢A not happen vc r> often IM an 4xigl ing. i ti . 1, a I.,1 ilion 11,/elucinfir:ilinnproic./.Ma. 1979 The firmplimmng ./. 
nhwerenc·millioni'll,irrifiwil fremwir.,Le·11 'i,rilip.reaGon ruplirdiri,! Eht, elecer,ficalion If Sawelo was silbmiled during Mu¥ 
thid IhIN,1 on. of • rn©it interestin• 1•rojcci&. no, onl> 1, thi· 'W™• • ivering i. propo• d distrib.ill .sle.. col climai..d 
Repullicof./,hAErica, hualliein,hewnild Thi•eily w,qi,NI,"1 (in•incli•JL 

i• Gracrbweto happorNIhalthisi.the firs[,im¢inthe h,%1•iry 1.3 Firn.ice 
./e werl cd iful, ' ell• id Ih,%swe i., be tlecirlied 1,1 •1]•alitY A um'arl i,m of lid// con,i,ting of V..... Me'hant Bank 
The name 5,-90 *.rived fron, the /:t I.·.e.nf rhe.Lir' 1%§,nil], B.liclar Natu1aal Merchant *k, 91.Id Merchaat .nk A. 
W•,crn Ti,wriships Gr,·d•·r Sokti' con-t% •f ihh· CrillnLI| Unilin ...ne'limitedoffuredfinance hy-Il loansioek 
anas• namel, the !.Ii ./ (lincil, the Diermudow (bun/1 iLO i•Liet[,rthefirx, rh,HeorR2(,milbon TheM·fundbbeearneell 
le Ikit,•unvill. Cei,nul There arL· Lpr„rx,ma[ely ]07 {]OD * * June•July 1079 11,e scenn<l phase eomprik•,1 Rl// 

million sicMk invunten• b> •he Po• 01fice and tk third phase -1 
be L.,ranle.. -9/millinnimred' ......Miumofhank. •weipisautv•,[h.Inil,unuminfrAnkulri· Exillingel.Irlo4. 

w.·r, linrm.:Ir alld| •1·•i'./ '.ier./.ir,·prevnTIvin:,de,[uall /1. ••n Ir,Cil| fi,01]to ;11. 5,IL Bill .,hnve,..r rihe Ihe SiUrn[iaa th It 
.L[,dlive,]Li., Jed. * rrA,11"I ILI Ilk· timi· 1•1 ihe,le,·121, car. wk·rilrillLI durmg W•I 
Z 

lit· m a Dn hm. suh:equed changed m accordance wah ihe 
A•pilin,n,rn, ur('1•,bul,414,irer. I)!,cy ..r('nil....C:,L.,Si,wi·[nwhilar. repre.·ntedby 

2.5 1) avid T1./.ili. Cli<,irr,kinn f !1•. h •w€i' CouT,ell, upprn,]ch th, I.T.•rlf.· [ Icctrieal ' f WL·NI R.·i. Adminiwiration Bekled Mr 
M-,it·,Spu>who IWII.1.Ll,Willprov,ile «hinfi,mai,r an 

quaIN//flifc nan ir. Ined'll.1 Ime.11•ilm:Inne' Th/ledi'he 11 , n ier .IN nun be i•qiLirrii h> Intere'led lon• 
Irmi,[inin of i, 0,11=uiri, iiI elir.ire/r' .Irid i,larilic.4 1. 1.10 1.4 L·,1n,}rnic,im,1!4•/Ii,//pucl fern,i m I firms m the fil l' i ..in liering, wrchil,•,1,]re an,1 pl Jil 

Tlw - econi•inw .indyocle|Ligir •mpae' of §.iweil „JJIE Ttic IL.•u•arc i'.ablybc.[ 

.......#...."./.men•erMimic//1..... et 
.W.Mara*rlile.Ir, Seplern Ir./1£,ber 1,|4| - |Ll|•Ln.4 n.u Inng Ingincers ( F le€,rie 1 and Me 11. lii.·.1. 

I. R.' ./1 Partliern, The elri·l r [liali•in pr, ilecl of Soweto 1% a pro,ceI u f hiytorie• I 

>42¥90 1•w.•ingrn,incer•(C Ivilarnelura| ;in£114,Mil•) ligilifi l:, an,1 ie,w,4.14 n h.,•.li.lounpreve lhequillity M lift• 
,arn„wii.h. ... Maw. Naek. Fihimun ind Ullri!,tr• 1.11. nm a•.1. ihe imi· millien people of Sole,0 bu[, hopefully, 

Itl,1(... 011..r,cr•„ fur .111 IiI.icl lr,%·1411,• ihinughou! 11,2 elimr>. 
even[uall> • 

7 .-{alher•.ANMN'I.I. ].5 

I., C€»il(slimalehandrri,•ram•. 
' 'i-d...........il..'•1•01'.IM,En.......• 11,r tna evnaied ClN Lif '•e proke, ilitlO4 milbon inaumng 

111, L:iniuirlium el'Ir,£·/Iwiringof 'B. •.A Mneh ··Eci,pl.in C,in!.nrlium . Sewt·10 
Prii,eLL" 111, ling,IMI programine vms te comple,£ lh,% vakt proJect I. 
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1985,RA Requesls from the cienls birced 1. pace to breal, ill (R) All a./.informiltion re#arding litli.ri· ·nurhhipe'·e•an 
rec,ir,1% Thiscalibeiummn:rise,lai follo•s- 

i·,•ntri•%, bli],1,4 1,1 Ilal., high ilin,;IlY Ili'udnr ir,(IL,%!r•ileveli,1, - Junc"/ A.al ti, Con•ullanl' •0 .... I. 
menl etc.r,1114!beeblaineil 

,!61.. 
- }.4 kir rn,Ii!.ul• weTe i%•1,ril (4) 197+ &/* Alliep(irl'.Ilid•Lid,84/'limlited!.11],elli,Li,u,%,Irel[,henbolli 

ed and •hulieil l,ir™vinl linphaill,in ilf wiirk alr .,[1, di,ne, 
Sept/Oc' 1979 N.·g ilm,in•,i ..., Oil El•./!ill' Dup L./.il[ 0/ /1.ilk i,f the Ji,hii,1]1.4,uTE Cilv Ci,uni•t The prexcill lid 'lu:,t' L''ert'irit, LUm•'Lil'liwi mirternhel uL·re Lu[IL 

pcoplehlivel.ihi,%1!.liuil Onehn|i'.1.'iminewhilthefull,rE' 
pleteil ' alill .11}1 L]il fill urpen! wo'k I 

puteha%ing,Miwi'Tid lh•penpleuilll}/.inill iwhnle•em thev•ill impro•e •h¢ 111 rrl,i•[1 %il LI.iIi- h• fere •bc 'IL'X pilf/•.carligi.ex I·»F™ hedtelle·le.IM,in./'19,10,|irl 

- December.79 Firsimli.uL.eledell.redti.41/, 
Al[ ihis informn• 1% reernalvio determine the·After Dive-' D.«·mher 1979 Tende. for /1% of 'he Tet,CU|11(. i' L 
* im hemlia, (AnMOr 44 =11 L•%,14,.ir•. •w •hieh ihr 
de'.i,!dbebased Tnis•L•['|4f, finT. ihebu•.de,•rn,InK· 

- Fnruar> 1./. Te•derxkwl. k. subs,1[ions 132 kV,r, I . " .1 ..m i rlil i !£ 111. * hi .r, 1 hr hi 11. pl iwi·r 4,]pl, / i.,Ii. 
mi.on line5, 1/ « cables. 1 1 kv Nwi•ch ciiy; 
gear and sul,Ne;ilicinN w•r• I•iie,]: 

(A) EstimateN,indleasibililysiudic'•rein•dnne'whichineludele 
./.ch 1'180 Approval received film Weit Rand Ailrnini prep irulion u(Nuilable el,·Mricil> Tariffh 14, unNI:Tr [h it lh, Fle,Ir 

%tralion [O Fr©ceed wilh !,oi4,ng wi•ing de 
Ii,v Deparlrnell Lif (1"• I·'S'*elil,L 'hi i./!r Ili•dill.in,ime,I). 

(7) Thenece-T•lundkareto•·i,h:.11!1edti,fil,it.e,uchilpil,jed '-1£.v * ./.ce of rericill:ilion 'rn de•igns uere 

'LU]Ip].. (X) AMiL,liLL[·p-·i•upplt/th,·e,iy.i,/be·inveN[i,ited: 
(/ A liceme far i. run·ha%*ind dislribu- of calrkily i. [he - Invj•une [980 Con,ractgawarile,I'[irrellrulan,ing>•e•,L. 

1,™i n lul./ I.,Iinpi irlim ihe 'reiT,inl¥('i.[ri IU,/J •i,h•!.ilinn•. 
Ju[Y |.|J Firs, contr•.1•;,w.,rile,1 friT (10) -nwihinl forihern:[eringof hi,11%ing wiring, clecrieliyenergycon•ump,In, 

ti,hein©Nigaled 
A./.st 108{): Firsi ./.ract,ir' exi ihlixh•L| iiI Ii[I 

{11, An c Ii,incil> /·p;,rimen[ ih in . established fuT Ihe Gremor 
- May 1.1 Sobs'ltion bill|,ill,HS wen• c,}rnplpl•,1, Sowek, f -ne,1% 0 aperilie Lind 1,1 Lin tairi i he * m i - ,1 14 

- S.,1•1!11118, l'Jx!· 132 kv Tra *r[,Lision ing .111[J L.,ble ilintlacth in//Icil All,/ler.r. Ir,ling' Irwel'<·ini'liydcpar,meni..,ch 
ci•mrleled, 1 //an. on personne' h... Work'ork, Whi,J• 0,11. 

D. emher 1911 Fir' 1,2 kV·.11•61tion. tohecom'lel.d equipmel[, ru mi. . invi'.ilned. 
le ember 1941 F./rn v.ill /11.ly Power m G.re!,ler Si}welu. (12) INaile,] pri,grnmrning ;in,1 rin·Iin].1.In•n k nece-r> to endrt• 

Decernher 10. F.limated curnplemin i' 14'·Infic,il,im 'in 
3. STATISTK'SOF rHFI'/OJECT 

2. MANNI'C 

Aspects and proceduies which are te be followed with ihe planm. [if th,4 pri,iect 
hile• a pri,ier·I .m· '• 1,•Ili)wh ([) Cosioftheilislrihilii.ins¥•m R le[) millien 
01 Allavailableplansofeximngelectnea!5yger•a,•dotheiserwee. C) Cos, ..! h,Bing wiring R .rilll,en 

are ti• 1,e ./,1. •n' /1/ 0,1. (1) IiI:,f .]].h]1•,114..Iring/,Illdbi•J,inc 2........ 
(2) All recard,ofexistinghousesand©the. buildingswhiech aru kille . oimplete "ri,wel hy er),1 1489 

considered as potential(ons,imer. mu*L lie i,1,1 lined, (4) TotalnlimheT. rinia,ul¢*lim gill) 

SOWETO ' 021. 

t 
12'"· ··*th I --i 9%*i* 41 k 

-t 

;16 ./ 47.-, •4••L 

08024 .. 7 2, 2: 
' - v= 1/ 3.it, 

1,-4*<44.. 1 -74.. 
ly/1 ... 1 

4. 946%4_-9 :•,· _F.•,• -6.1 

I *Ail-tt 1 1 i -. 4 - •. •f¢•W .: 

j 
1:GREATER SOWETO I ...... 

L . -I " ·. pi? 2 4 U FIGURE 

MAIN !32/11 kv m .r, 

77% LAYOUT .... t...5 i-+ - 

.=L• 

A./0 TE'HNICAL MEETING - MAY ... 
I 



heu,1118!110kWhnwien lili 

(Al .LLI]leri,th.11 kv |['W v.'.ij!.I•pl|,I N+-UnZTEL_ 
2 4)'QI 1 -\- 

. 

. I.,rn·,1/,Imiximuri,dil'll..¥]gkg .JM' 

1,K}Mw -z_ZIZZI*. 
wl·.r 11,3 !0 km / ri,•%•,4) u• 4110wn ,1,i figlirk· |' e. ·I nf 10 

4 € {IN r. A' . 

#.re.-•. 

[22£1 21EIKELf,Ia.mal 

1 U kV •,ihNI,i•$,•!i eirth w.irk. 
- 112 k. •1.1,••Iti,il, •,i'• fi i. •.iu<·iur. EXAMPI F· APPLIaTION OF COINCIDENCE FACTORS:- - 112 k V / 1/ L",1 11/ 1-I 
- '.1.1. 1 k. NAU O lilli!.11/. 1.•Fee€•·r•al,le,•Pa,•1>:- 

137 k V ' 1./ Jl i,11 lic! 1 ran...nier,4 ( 1) SeT,i•. Luill,L•LE,]ni,[ hiIUB = 40....ingle p.. 
(2) [al[[:./ils: =c .14'VA 

- 132 k. 1 J ilermill /,1 Cable% (3) Nimbli,1]I,Juux,int VIeefle•eable - 17 
- 1 I k. 1.wit.h/·ar . (•1Lnei,le11.Ul.tit•ir -06 

Temq,]r.,T> 22 kV 11. ·. ( ) (:ih el,ill·[le•ne,lfor/loadof ...6,12=... 
11 k. ilii| I,i. lim.,g'· rell'....Ii.yl.·rn (whirh i,11. hir.•'%1 r = g. A/phill 

&*paLity:- Supply.iliddelliery.kWI, mi'.1/ 
•1) Nimber,111,-.•minibub = 12(1 ..Ingwirlrip 

Hemi,LL·Li,lil,(i| in,j•,i•inig,irv»•lem. ( ) C,iine]'|i·n:· f.i•tor =./ 

(1) CA]iul•li,•nefmini•ubc•paci•y -12.-112.1/1 
lkVA 

- 360'VA ./*]i'VA 
rh,• pr,JL•.·1 'tir.,Inwil the eion,imy id nulnvir,(Ill·.Iric• All •hil:ir 

mi..[uring i i,111,1 inle ./te,pull i 1 tful l ik [ i./.ly rahle 132 kt'Ki,b•••lion•.y- 

1,1/ -Irl,e ill'Inhi,lii'n 'll•I|e .UN• 4Vlill/, •r min,liqNirerN %wit.·h lekV •lition - 38 (100 
0.1,·i injni,1.Irl,irerN k Wh nkier m.inul i,·Ii,rer4 irn 1 i i ,)u * (2) Co:nei|,·nit· finctii'N· Foilr main 11 k. 

Slib'.11'11'141 ui]In l./ . 132 1, V 
- i),92 

= 1kk€3!122' I [)01) 
2,76'VA 

- .15 IVA 
1hil kili,t ,!cl,• rn , ·r, A Ii. di[,vered 14, 4.ie iwi limt Tlic 

6.2 I.I,dper•,I-r 
•i•• il. ili·/ p••••li•u / i•L,il, '4 %3% Lle'lk·d ihin ·h© ion'winglicrvice conn¢cnons w,•1 be ..0 

O B.Irk hili, 1© 1,1..*imple·rd hefnreeleariel| 1/]1 ll!(11%' .6 ., Ii:i•.Il Air Lhe [lesignx - 

h·,1,L[,01/ Ln uininiali 'Lrii''L. H'/•s 40....il'le Ph.. 
0] 1.Whinder.areli,beph.,wdinin,4/'iL'.le,iuiriuffaciuril'Irro - I 1..' I kiu·.155 . 41 An' S.gle p,8. 

A leil limiter willbrfilted I each houic whuch will iwilehoff tlie 
(4) rhem"ple-riof [Ukvlr, 1,.441 1,"•5 1.2 k':able' and gl•¥4,•i when Ihe r,irill load apprnathe. 1. des,pn limit of * Amph 

i. ' Am. 1© enable maximurn u.age If siove,; helic' .1 

0) ..·pi.WLrgpli.% r.,lifill'.••lillihiwidh(,11. wiring,ribl.il 'It#..' 

taii,1,1, mil• 1.-ied. The :ikive lili[k,ivelhc 101! iwirg ADMD [crh,ill.e al Ih, mini· 
0) [h·Lh,inge£•Ver,ramihee-ing'hl•Vr,iTI,ene•lk..lem •uh le,el 

- Slaildlir[1 Hall.5 3 k¥A 
(7) flible 1rerich ..ill.;i n' ahle LLYIrlp. .·rei " ri af min.b• :ir 1 - 1 nrge, III %.. 5 kv' 

Appr-,riale|¥ M' el,111 94% arc vi)•¥.·i| In [hi• Prolee[ i +Ite, . 3 Voilagrr•'lla!•n 
iiver .ind .,IM)ve the IL,h Lippl•rl,in lie•% cron•,1 11 all le fiwifine' [he E]LeaTICit, Art, Ac, N. 40 a l'JEB 34 revlyed,n Ragulatuin 
A I •rde l ib-i kilie ww in g!,1..1 411 calile 1,• n i h ill uing, hil i, 11,111¢,Li 24(2I ...4... 
ed e.irl, in 1.1 'hat intliffirient 1/1,1.J| lub(ilir wili J-Inble and 'r 1he ioliage / which • Icc,ncity L' siipplied, ·.ha[1 no¢ differ 
I i. c i i hild |11 lebUI| 1, imi.11 ne •XG,¥/ I i from thi• I indard ir.reed vi}11.1.1/ mi,Te lan S pe,:en 

f,ir ,• |onger period •h•n •en •,inht·LLilive minu. '1 
5. Irl/¥ Al'.O/Il ¥ Appreval wai obtained formilte El-Tlcil> ConiroJ no,,rd permit· 

Tinsihi· we[,eleari.·ity ..4.klii Tk -designed [har•ilv for.•11.Ige *irmwi,1 n[ ihe lah,Inruishi,iR (_L[4 Counc[ w. 
ie•u'Ltinrilf 8'4%4rhN,Lie4 61,irge;imilll,Hof nione' 

tif %,i,!,e[L• iri heh,il f of Wei, !6,rll Ad,nini.tr.%1•,1• B• ird ur m end . 4 ';e$,el. 'esigilla,(,ul 
Api,]1[/1 Tht·Weqi!•nd,Uni,IL.[rillianlki.ia•ille *·obifthe 1• Lay,Dill .h generill¥ ilesinNi ftir Greater . ki L s,hem.· 

i. Ill¥ hligwri /1 fi./Iwlii'i.,r,11,•*hrin],dc.ribed • foll,ill 
.LnL| i,1.i,nter LT 4,• 1|le •ru ifter MIY I'J'] 11&• .Ilkslipplv p,111,tat 13/.is W./.Sow./. 

A Ill!,VLI'E·il rl..%1cln ./wmed•thdoubleuriuit/,ms· 
6. 1/U.N 1/ 111/ 1'lu)11/ 1 .i.." ... 

r hi· 1 U l 1 . . i¥.imi•na ni c e •nne d,d /'acm. ait•* . I ..1 '•I,i.'ll, cc,Ild I .mil. F,wl,ir• circuit 
.rar! c nddivenilyfilimarclub.·dppliateob,•the - EE,ch 117/11 k V I....'It/'n . upp lies approx ,r,ill Jy 4 mai n , 1 kV 
:iftcl *en,4 m.i.Lrium.kmand• f ·ADMD)3..iri.]u*pulll1%10 %111,Ntall,ir™ h> meunh of XLPE I I kV feedere.ibles, 

design 1 V C.le 'lic. , ini Ii,sur, up.k.[I. 11 k. ring and lecdc r From euairn.lin I I kVqubhtnikin .ini,mber of 1 11• ring, are 
* Ill . *in i.,put.% Ind required power Nupply ferm•.! hy m.uny of PILIDsT A el ./%, ./:h suppl / numb:r 
fr-1.4.,m ligure 2.hi•,heuii,•us.•inullihl·tAI.,1• i'/1,1,4/1,4.ind'. %11.ati#.1, k .1/ele, 
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FT,im p nh minie [ir brick clibide .1 ]L,]C r iIi r.1 J]a] lou lh' W.t· lif 1,11•,11,!r hil•ir·. I:'41!Ip, 1,1 a .m;,1 0-;Il[ 4,Ut,· 
V,1,1.!•41 L,•11", J- | 14| 1-IL,rly Pi,wer li, Ir• w,ILIF, 81,1 
1,11/i,inelible!,i' A'mi,1,1.'/,irthe,1 ne'll"(MI /)4>4/1.1% The re,[,In·il hei,A ,if ' nt<'ll,re· iri,provel. LL.klhUIC.1 
de•ned :ind 'alld .11' win im :ar,· C.Pli i..,nea nt'•1"LP An/!rlrillignll'.lble 
1·,1./cl'les ire ." Thek."ll r: .rihil,Ned,/lht·lon 11 -14.113.elet,de,|11'Liw,·eler·le'rme,i.e'rn,rlreacc•I 

7. SOWETO El.ECTRIFICATION PROJE(IT 
The 'll, tri:| Nym I'|4 -A" i,•i '•mphere 1119 V 'i>r »Il 

AxlaTE [k·€eri'•ionrif [he Si•el©electrifiealionrrole:1 !4 6•|1•.•Wh iri· 11/ilil :1 h.. .r the <[e•ign of [he ik,iler.le ckmen,4. as 
7,1 14'.fr %11.1, 41Lm.r, m fillur' 4 

.com 'i. 11.rg in i ?75 'V *plv fr,im rhe .. .1,/Ii .111. l'he· Prole' mil a rerrivin• illii· in <,1 "i'.....ir 1/¢ 
'repped dewn . 132 1.V "a yub&(Ition Ii,41 init/i,le th..weie /11 h printi,gr iph m .,irl ii · Ir.. h ..,i neut de·.i. 
h•unaaric* Thesupply*illbe.uitable fora fitureloilitil'ipti' .Li]Ja•rn,illeT/111"WillOn 
5/, MIA Clieate' Smve·..111 purch.,4/ pi,WIN Ir' 1]/1• f[0"1 

Smgle b,%11!r 117 I,V d:,il.1% ith lius·.eL•,•un urcull 
F%com . 132 kV and le power will be distrihille,1 Ii> Ill hn·;i.rn;ir•,]•dftiri. 1'11'v [r,buiic>nhuballoin 
E./Inc'" Under 

kingnfO,enter Soweto,ir 112 kV int.the Greillur Suwet, dic' 30,•SMVA Ynd] 11'/11 kV min 'T.irmer,Lui,hdulomalw 

rhi, initi,Il E!©17, miwer .Brol, Will I.1 - Id• 1 i.1. b.,le at 132 ki 0 Aripe inil veil 'imp liad compenia:Lon Lili[ile' 
al Ihe Sfike. Proleu subbti,[i,in iii •ni] 1.1 Nerill larihinK inmpe-iter. INFC} wil buill In / ill. 

it4141Ln Irt' 1,Wi t, |Im,1 rhe e .ir,h ™ren• w 1(*; Amp• Inhanneshurg City Cou.i[ b prebently aki} 41]P!11/rig p,ine, til (liT,irne 4,·/ 1% u4ed for re»[ur elementk [we aux,lian 
Soweto at 6,6 'V from the Orkindopweril iti,in Th i• 1,]fuw.12% 

lic,li•furmt·n, hu I¢ in 14: *inne w,ikx i• ilie NE.C k. ar• 
hUrg City CE]Unkil'16 po»er ·uppl, Will grli,1 l,;illy he ph.,41'•1 inil 4 1.... ,1, ea·h sul,•u,ion for ihe i,u•iliary pinwi supply Fum p[,%er •101,• en,i 9*1 

C• •ngelik·r farilitie% Lin provigb:,1;lt l'c Ii,w u'llage dislri 
7.2 F,Ktr'High¥,Il••#...1 hilin' I'.il [0.1-'c thnion.yolic Lux,lial·' ....mal 

'.2 1 a.,1.>ral 

Anwin[32 kVrcceiving:indswiti•ngs,ih,14,1- ®Prel/,1 
Lhst;'lor.,Isp•Giblkheheli•iqi!•eli, T.i,/lkVt-i. Ir.r.1 1 Hern The ilimi·,mi•n,i,>Phe liibularnlumi, iurn bu• 

mi•sion liney with dinlhle eonduiuir% h Ive hern d recled Irn,i] licin ire. f,ir m'£ h.inic11 re,nons 114 ri,rn d am. ler #. 
the po,mon of ihe 'Ture Esrom i ubsiation up in the mnin w;,Ilihi,·kne-,f61nm IL·ind-murn•ril•il·he•busbars 
.:t•,wn, Pr[,Tra./.ri,in Thrillh,ir·..Pli,tifIL4LLh/,Lil/11 14' 1 mele 

arJ dcsigned /1 2 000 Anip to pass Ei•orn power .4 G !4 inU,ted bhouuloortype [32 k. :inuit bre,ikeri £11/ Ih,4 411*[in u•1 iii L|ie 5•!r m 1 -ile, prie©. for I hes¢ cin·'in lire,ik.·rs 
Fi v,5 1 32/11 1.'i, suh·.1.Lili,114 Jirc 4Lipplic,1 fri}Ill Pri] Le.1 %111, •·r,· Irwrr [h,in 'e equw•len, •,,1] 0.1 U,lume ilrullt 

g.it,[in hy r• in%,if [limhle rircul, 111 k. IT,inNrn'•ion |inL•4 
in[1 1171,V whle;..i-/ 1/ FIKIJ. 1 1,1 /:ir. long i.t/LaN· •·- r light,ii,•g [ir,1 

1,2.2 112 Rv and MN I ; kv M,ihwme,g ., .. .1•rine• Ii·il •,1 11/ 

The i.,11141,11,ilns •ith Inbill li li,min,Lim *L•near,4. 1[,w pri,file 112 1,V Int pika ..LILI-k- 
Il],il liu•lid,4 ive[t le•.4,1•d [0, 1]le 1,}11,}wing,cmulli.- Lcu•ur,L»'i,f MI i.[ho<,ut,ide und;i,over.,g,orf,(f orl 
lh•i,]t' i•,•hlE,ii•i·d •In i. 1/. 7 
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It's the banking group 
The London Financial 
Times rates as - having 
a strong base for 
future growth. 
It's also the bank 
witha strong base for 
your future growth. 
Makes you think, 
doesn't il? 

Q NEDBANK 
Nedb•lik LI •ilibkI 'h·willer r Comrr•Inial Bank 

rh 

21$ 4 

1 

A, a matter of int-0/ 
I. 'si., ,gwellplacedlorfut"reiuccess.Asucces&retlected"nthet,nancialgrew ..,3 er'. 

Who cor, , i-etogiow withit. A successochieved through eslmplephRosoph,lhatcombirlesqual, ly,hinkling with 
nonagement experience. The reason why people and companies Int,resled in wealth·enhancing te¢hrlique, 
bark with Nedbink. People wholake money as seriously os their bank. 

GPEY •HILLIP51LINI•J *Ak6695£9 
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£'*U'Er· uolf™ING SPIKE ARMANBEAENT 

The Prme., Ill kV %1?NI,m,in 1% lir,111,It·[1 iv,[h 11 hui Zon: 
Fri,Le'lium -he ne 'I " 6.1.5 Ltl n IN 'Ill Ink' rwi / riner 

111/ m.l in Ny•i r' pri,|4'[ 1,(,n L I,/ 41 4 01 dif·efen ri L| pfOt- lon 

J|M• h'4ul,• [i,] 1/ [clrnilL r,]r,frel %,Ip,rv,%,•F• ard ener 
ni.in•g¢menlxy•liern• _1 11 1 1 

1),•r;in<e 'r,We. i. i• rre™led . back·up in, th• above- 
i:,10/,1.,ili L]1. lil|lin•1•• M' taj!/ 

Line I I. eper:iwi[ NIES i• ihe under reaching mixt¢ 
74,ne ' 1,inper leat!211%•n'he=·Ir.,t|•1.'ninde, 

-•ine] 'imillihii,ine'lul..:ilonger'ime./ing 
&15 IVA iriniarma· Lire quipped with ib.. follow· •1-g • •90» cf 131WcA,L e• 4, poui,€,m• ™!0•m- 
ingpn,Letii,in,]L'VILe 

(1) Difft·ren.ta prnie'·i 
(21 R•,Le[cile.Inhltil/(ilecni,n{HIandlv•indingo 
8 qundli>efir/hilill(in HVne'[rilindonnculrale:Irth. 

111' CL,Il,pe,Ull,r L, InIN-aL L• r,1 • • WIn•,1.' 
(4) {her c rn•111 rel i. iri HV feeder. whi h irip L. 

hre;iker'· 
(/ OL|ari'|winling It·inpi r.lt,Ire in' and,IM' 

£111!AM- SCHEMATIC LAYIUT OF 11 kv IWITCHGEAR 

lAi ./*.,-I 

·rhe H kV •wilehg,•r r. •rranged %,ith 1hree m.un bii' 
I. and one st,Indby hihbar with hu'. 44,1,[Ile,·. I' 4.14,wli iri 
figi,re A 

rhe I in:fi.me. rire inier rke,1 ril r 1-TI' .1 il '4 "i 
ifur.Airmer e:m hi· conne•ed fer iL busli ir t' |IliI lhe three 

p»C Allt a[.1,€1/ 41 1% M F I. /# MV.% tral™ftirm,·r 0 I. :l[*I & 

i• Cied wi h •he 11 kV ,;,i[cligeir t,v men.4 M 4 k 3m 
nim• single iii,!peT cabk• per rh:,•e 
The intal eng i. .1 1.' d Ill' I I[V :Lih·.Inition .Ih 1(IAS 
MVA L[anhfi•,11¢[h Ih a,)pio llii.c|y £,2 ni. 

1.1.A fe AV U•bl"Nrnwid n,Mr /2 kV dmihle i in wil 1,1.mi'• Lin Ii,1/4, r teil with t.(NR 
1, w i, Imp".ible I. e. el n •Ti'.4//4,/ line in Ii,c 4/ell,in 30/7/3.'ll,Li,Ii|ucil.Ill|ill'|tri,/4:L'Unna •rel 
whe ie ,# Clicill[ 113 kV iii! filled,ingle enre £ ·11,1,6 1,1,e 264 mrn' l'he rwrn' L• . Ill IL,4 /1 i lill c,reilit • 191, M•A 

The 1,1 1 |int' 'll,Ie |Ill'[1, I. 1€ kin Thi, L i,1 i,1 Ihe l ie 
m ni]Lictii™£1 m J.ipan and Ing,illed h¥ 11 hir· 1 , in:T,1, lir 4 cireu i Inr 14 •r,1]1,••I,Ti.,INY R€Jll [KIll pi f km 

Three [v•¢4 / Irn]Ii[1.mon were used ... 1,Dwers due M M VA 'inx™ling /1.'ppe, c./,4 willi L rri/4 4, al, in .ir,•11 af dim/[114™[Lurld,11(in-,/ 
7(NI . min h ive hern i.,1 Tht 4,1| 'Ti'491•4 1, 1/ rubie. 
i.11• t-wcel, 17(1 k Pa tuid 325 k. 

2 l' Iti | Ii| L i. fiDLInda[ions 
Ihe I •minal inn / f 1 he 1 41 k. i·ahles . a d'Uble eireu• 

13% 

rhe le:,T,11'...'//&.d- 
firld prE·I rri 1 / in ihes, • ihles wele a( 265 Ic¥ Ir 15 

minuteN The I.' re:Guince •,5 found # .... maller Nunriall!,wrili,priswirelifgroundwhereciavenlion |Inwer 
ih,in il,MU,ili nr.i km fixindnt,••ir:Lu]• bc Inkla|led,r,inthe.,irlruf.14•kN'In'.b.,1. 

bea,Ing preys,ir,s vary fri m 275 10425 kN/ml 'he v.,lue of 
The 1/1:i| CL•.1,•1 ;1,[rn'hle Llirnli c·able In•Ti,Il.ion•,f •h,•1Vpe 34.Sk/rbuln'. "./ 
14 I47(Ki ./ *I'c "ulle, "IL 

.il rri.ile le„s were earned out along ·he rou. of thi line un 7 2.4 •PAV 7>,ir• Ii,% 61,in •.im 
a re in, h, the 1 nin !44 in line 0,7.1 ,1, The¥ L·Yer,I CJ 

The 1124 I kV %11 1%1111,11,N li, inlure,irin,!.le,I 1. me,in• It the i.,ar. he•ern norm' i•r piled iype fi•und•i.li. •nd 
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How many times can you afford 
to make the same Cable Joint? 

9 
With 'Scotch' Splicing Systems, 

1 
you're sure first timet 

Striping on low-price Jointing 
Kits is falseeconomy Sooneror later. 
you'll probably have to do the whole 
job again! Thats why you need 
Scotch Splicing Systems, they lastas 
long as the cable itself Tney're made 
in South Africa, for South African 
conditions, using exclusive 
components developed in GM's 

t 

1 
international laboratories 

e /1 Remember, GM pioneered 
modern cablesplicingtachniques 
both in South Africa and world-wide 
What's more, they're backed by 
research resourcesnoother 
manufacturercan match.Lastyear 
alone. 3MspentsomeR170million 

A"Trouble-Free" Termination for on Researchand Development. 
11 kV Paper Cable With ·Scotch' Splicing Systems, 

you resure-firsttimel 
It's the latest in 3M s new generation series of splicing and 

terminating systems- an 11 +V termination for belted M.I N,D. 
papercable 

Less cumbersome. quicker to assemble, the Scolch·· M.I.N.D. 
Terln,nation has been designed for all locations,indoor or outdoor, 
including areas with high contamination Its reliability has been 
proved by three years in the field culminating In rigorous S.A B.S 
testing 

Similar M.I.N.D. terminat,ons for 22 and 33 kV can be made to 
order 

To· Electro Products 01¥ision 3/. RO. Box 10485. Joh/ •nesburg 
2000. 

Pleaseconta¢tmetoarrange adam©•tra·ionef your 
SC©!cf 11 kV PaperCableTermination Scotch Brand Splicing 
Name· and Termination Systems 
Fn•itIAn 

ComnAn' 3M Tal.*na· 1 
Jo•,rne•bulc Re 00x·04.•36·3211CapeTo- PO Box*7•• / 7087•El,280* PO 80*2279Tel 41 3538Eastlonlon PO 80*584•2•238 

Djmar PO Boxiao,ODal*.Il 25 1336.loer...In PO •2100/1 7 4211 Pinlofe P. 80,:2n' Te, 3-5222/I•' PO Boxi..., 2·8585 
J"l.4 
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Hi,h.N Llrilled for Ih. ri, i•s lane,1 fr,4,1 1,!Dti, 41/mni i i : 40 0 

11 J.riber Ji rlihih r.plir.·il i·Jin he e.., 1/ 1, ill,w' 
TM•F• -Ijin• *CIAL - Ne, 10 L•ti,hic.irn/1 l'N•/1.%,1 

N·' weigh, i,floill'Irilinn 'rrilelure 
(••Iled pile u. 

WNe•liin 
P + Pl, 

bu »2,·rni feirn Innin degigns were rul for-ir[1 4 rhe ril" 
- 1,1,4,1 1 ric Limduchir %,11.re iint i,f rhi' J ]•i•L Illell|Joiled 

n'.in•,fied (,ille'll,in.,1 r¥,4 iiI Inuril,i[Irt wilh .1 1.irger 

-0 lk·urin, prewirek hut ihe grour,1 in qL.·411•in u ,• Ihlr I. 

u_,1 him lili• i lirvrN il e.in he •cen Tlini Iwrill l, lili I,e,Lririp 
p T".ilri'• improve wiA i e.h heli,w /'iu d Inic A. 4 iiI 

'ler,/Ill.:,|40WinUI.....b.ar."ri ·ri 'lidio 
br linj}Lined Ii, repl ,[r Ihe I.[,e rl,' 
wer•produl·C,LI•(Wirmilril•(ireelinllit,in' l mip Ihen . iught the .Ippriw il lif iheirrinke 1/ 1% ik Con•ulting wiril buree 0·11he i.iher •di, I|le 11/el loulil,LI, 11, • ire 

F.Irk·a% 8/Ilip,|1/ [1• i. qi,w ker ;41,1 e.ble, 41 'st.,11 piled re'lliredi to Ne• :, [wc, fold pur. e 1/unliri.in. w...·hL-n ./herene·Iniin<| 1/li,uri Li. ri· 
. T]ri.il·1|(>rl,|L,%,1.hlr,••TLL' 

rk.rm.,1 tiuii!.i[,on• 
Npecia fi,undntle,•wereprele·Te, inihi L..Lwic,LL·4••.1, 
plor ./undbc 'Ing pre. ures le.e :p:·Iii h ni|/,in. re 

m lerld Lh o. t 'w 'Ii|4 01 41,ruit: ind n '[he, are,14 /1••r IL» unkil> th n :pe'il p ed 1Dund, i.. V.lt| plk. deer¢r lurgi• w.11. ile,10!.114 'Inied 111,• 1. ihe ItiT 111,• lounLI,ilinn rhe lan/[irm. Minvi,liheti'W.'Tpl'•,1]Lrn™/Will.•.1/4% 
I c for heau> drilli, g /|ar• to L... peci LI r le•· 

0,80 hil·d ini fi,illid.•Ili•!1 11 ·11·h4 p .,1 iL. h¢ %ide 
. 7.3 I iF pr lil . k. all· pu·,1 The Muh 1 11 al I llic Le- /ir Sylem 

' U f./ i, 

The L·arth fuuh In the 11 kV %™em iS ].m Wl| m •he 112/11 
1,·• 41,h41,1·xin4 i .i A tir rill.,in·, 01 ne'll, I i .ing c,im 
re "Eimr. INFC'g lind, irth re,I,tances. 1 ·hi. i. „ line wi,h 

141(irruil [( ,• w.,Lin Il) Ililir«[.,1,(in4 
Ihi k A hv Ilic xpea aii .wir:Im'en M hip.ban L.J i,inveni,Kin,Ir,in,Ind;,1,»•,re %114,-n Uirnfinrmer• figure [. rl h« 
11•imi•11,11,i• ,·i• • i.e etlpen%,ve ihan piled k••un•ution, nile kil. w -rl}, MINLi= 'if The *•,I in Greater . we. i' 
Pilt·.1 b•unil.,·1.•r!'. I.n ileailed .1 Iv .1 7 4 m. sir .led gal. inl . / 41 „inh 

•umer4 
dle pilt•Illilillier,•. 1,© 4 ilrill•d w di:pil-*.g frorn 
1 621, rn ril • 4 frll' .6..·11 ling.in th. deve. op.d 1/1.11' ' 'rhe s»·Id:/ 11. u o· ihe I I kV ind low ·mli ·400 »Icm ' 

iiI tal .. 1 3 Ind Ille Inail . lie appl :d A .r,/al Nell 41, wn I. 11'Iri' 1,;in[/an inel iff · rili,1 i.ti,|11'W4 
- 

fi•urd,i·Ii•n i .•rilr, 1,!i,re I ' A Immher i. main 11 . ·ir• 1 ,™ ii, ·11.· .upplied w.h 
Nch ioue- It·. IN i·.•rier:. Inie 4 c ge wh..h t©Lined ,1 I wer fri,rn..,th Iry! I I.. .I, ·I,li, n 

-Li 

1 in¢r [he N.·I iii plk·• i. quirk·•I far eaeh 4 k.undation. 1 L 
pil rpLi,4 i4 111© C.i r 1• 14, ..1 Ii,Ite [h•. Io / . i. 11/ ·i nimp h• in,11'llkV.,1.11'IL. 
plle•. - F:liring*rter.,pplie-/werion/0/crilge[,1]imini,1 
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caeh ef th•xe •uht i,-1,4 i• appnnim tilv '0 kIVA 

7.3.3 "AV Ri" f ili,Ii,fi ./'iii 

111 11 Ther Lildexih•ing€f,k' sv.le,n Will he T'11 " il,illi /1Lh ,• 110/ 

h 11 11 kV » 

1• il [le re!,uively high [r.Lid derj•, I L . the -ddle • i,Trm™r' 
make.he .e i./lk'A mir,111,in•lu 4!,illi·,1/ Li.ilium, 

calpropu#n Thelowr.hiplan.ilit• he-ir,i-il•|LIi. 
use of 44*l IAA a. 31• kVA nilill.ll. A •unle' N rinF 

,»Wrilu•mili!,tri,•iniwil,idthcll-U,&,allon> 1 hering 
.•temt/·,inhi•of "i'pper'Ir erT In•,Irile[1•Li,re 
4Teened'$ 

Thc min-hs are fi•la wi•h 11 V.' rini• rn iiI -114 -th i 

roffs•illch fu•un,•toprole.·[[hetri,reinrnier i,whmilie 
three - • with .Lukllian enut,lch in en-hil 
the •* . e:,ch miniNLih <·,il hi' Ilii[,Lilal in 11. /Lililrol 
centre 

The nwihi' re pri,•,[Ii J wilh .i·i L.1/ ' I i. L DI'll\,11 11!will Iii 

*·nid·ler,helltr 

7.4 1.uwV•Il•..illnlilinhy·ilern 
•&'/ 

FIGUREN SAECIAL •WER FOUNDAnON Thi 1[•,4,1[.,pe +rem i-h•m ilicillv .linwi, in figure lA A 
Iii illiple earled v'ill (MIN) +Ii·m i. '. 

7.4,2 Rp•,i·N••li•@i, S• •ii ·il 
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I hUM'I . nk/ R1•35 •RE 

M.7**• .... 

PILC•A CABLES B2£1/QUI 

A .... of IL,• "11 Lge ./ hilt :'I 'Jhle|k./ In Nllpr|I 

hned .Uir:,L'e.,11' ICNL ] 1,1.4, i /4,41|.4 li' hil L • 1|ILI 

kWhme,enaie.urner•Inred, .r'rill,illwg ilibi.le% The 
ubicle4 - .e hi nwen X M li• 1" LI L'h !114[ .I' the 

knic¢ conneclion Lin·ul[ hreaken LWI, lit'|th Ili| i,ir 

r:WL., 

LOil, '.OLTAOE DISTRIBLT'D 

g rinTEC .•.H WA• 

hoilti· I .·lecirorik eqi,Ipmeni lor i|w eli,lig¥ 9,1,nngimen 

G•ner ||¥ 'he Ww wi r.,pic T [1,|1.11 il-CJI!, c ihIe' 1•11[1 all.I'·lili 

FIGUI E 16 > 11 k¥ AND LOW YAJAGE SCHEMATIC LAYOUT •unfline Ii,hrIJ,1,ic, can•Lmen tri,re•i 

hil,lilin•rh • 
- F.mch ..1.-b .uppli € pow: r .1 4(/ V v ' i."' i x rn,LL![y 

1 ·,Ir' I. Ill/• 2,1,1! C,Il,Li'rl , 
f-r r.,di:,1 /'Ac• • 10/ vt.hage illhtri|Li|lull LU.KIL·' 

7.-1.1 Wn,j• •/ kl ti,4,f•nri, i 

"Igh m.,%1 I Lhur e 1,41•|| I'l..Ih c•I•l 1.ir•6|v li. 'hi •-Llii 
Apprekinialely I.€i•y main Il kV •ubst'[len• ·In· le he 

('rnnici,k ww. [1,·i 
en™d in Gredter bo•,0 1 ne• ire -1. |im,· LTi .1.11 irled 1, i" rl' . thi |11,4 1,1,il l 'I,LIL/1, 

Appro•imn,ely fou, main ] 1 kV subi[*rban·s•irpliedwiih i...4 .11'hit :. In .. Lirt Li 'hic' w.i• Je•ned and Insi dkd 
power frorn euch 132 ' 11 k. *ubs,a[,0,1 h mi•:In4 (. i .,i mlirr 
of 1 ] k. 4-linked poherhele. Ir...1 (/1 PI·) I. The (illic, 1-1 {'uunlik pele,«41 .rmal greet Ii'hriliJ in 
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BEWAAR ONS OLIE! 

Die Republick van Suid-Afrika hot die hulp van u industrie 
nodig vir die terugwinning van'n strategiese bron. Olie! 

Chemico, die grootste herrafineerder kan 
in hierdic hehoefte voorsien, 

I I, die, industrialis kan Suid-Afrika en uself miljoene Rande 
bespaar deur u gebruikte smeerolie te laat herraffincer. 

Telifoon· Rat(011] 7622481 nurban((111!2•82841 
Port Elizabeth (041) 41 2196 Kdapstarl (021I .52.3 Ons ].alden (0431)20 770 

Bewoar ons hind 68 bri„1ne 

CHEMICO 
Conserve the resources of our land 

CONSERVE OUR OIL ! 
The Republic o f South Africa needs the help of your industry 

for the recovery of a strategic resource. Oil! 

Chemico, the largest re-refiner, 
serves this function. 

You. the industrialist can save South Africa and yourself millions 
of Rand by having your used lubricating oil re-refined. 

Telephone Rand(Dll) 7622481 Durhan(031)482:•41 
Purt Elizabeth (645 1 4 1 2190 Cape Town 1021 ) 5 5 2693 Ea st London [0431 ) 20 77 D 
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Fuchs Seltroniccircuit breakers -Ire fisl 
meuldea cage circuit bieukers wilh rehabl bol d •AUD %IT 
state t•ipping 'ements-leature cependable 
TIME cuffenttrIPpingcharacter,slicsever under 4 *A SELECTIVE 

CO·OROINA. N 
repet,b•e overlcac . laultcondrions. 

The MAJOR ADVANTAGE achievei by the SHORT OEL' 

Seltronic breaker is superior coordination and 
selective tripp ng witn do*nstream devices CURRE& 

Seltronic breakers are supplied with adju"aole 
The current •ating p Lgs Thus. even breakers of the *Ortdelay indica ed inthe curve makes 

this device ideullysuitable fordirect on-line same roninal iming can De aoiusted 01 siteli 
prevent le interruption of power o an entire sta•ting of motors as il ca•ers for initial irruth 

currents planl"er,oneseclon'soverloaded 

Tbe magnetic Iria A:esl kit levels on all three poles es available for fe dlesting of this 
circ.,tbreaker niaybes,multaneouslyadiusted The 

characleristics olthe shortcircuit Selt'09!C breakers range of the are ccmpletely 

Seltronic ir ter/ s trippi angeable with theirequivalentlnermal n g curve (e g 1 ne M C curve) 
make selective coord ration magnelic bre"ef d ideally suited lor frames,zes 

withconventional Available'om circuit oreakers {e g. 9. KA) 
Fuchs Electrical IndJstries as ndicated cn the graph 
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ENGINEERS IN PLASTICS GOLNIX * 

GOLNIX HAS: 

BEEN IN BUSINESS FOR MORE THAN 14 YEARS; 

HELD THE S.A.B.S. 141 MARK SINCE I TS INCEPTION IN 1 971 
SUPPUED IN EXCESS OF 20 000 KIOSKS: 

SUPPLIED KIOSKS TO MORE THAN 100 MUNICIPALITIES, 
AS WELL AS TO ESCOM AND OTHER 

GOVERNMENT INSTITUTIONS •'if: St 
HAVE YOU USED OUR KIOSKS YET? 

IF NOT. CONTACT YOUR NEAREST GOLNIX BRANCH. 
OUR REPRESENTATIVES WILL BE GLAD OF THE 

OPPORTUNITY TO SHOW YOU OUR FULL RANGE 
WHICH EXCEEDS 45 DIFFERENT KIOSKS. 

4. 

BRANCHES AT: CAPE TRANSVAAL NATAL 

(021)95-2165 (011 ) 786-52334/5 (0311782.363 
PO.Box2512 PO Box 391671 P O.Box 13, Sarnia 
CapaTOW, 8000 Aramley2018 3615 
Telex 57-24112 SA Telex·623167 
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'N BELANGRIKE 

* 4 

SKAKEL IN DIE 
44 -Il'-liril,n 

••• M SUID-AFRIKAANSE 

EKONOMIE 
Fi ti 3 

bdvandie\OLKSKAS-groep • 
BANKVANDIEO•AnJEVRYSTAATBEPEMK• GGREGIS™EEF•OEALUE-ENEBANK 

6**ie***eme« 

4?*.. Cut cable 

laying costs.. 

.-1=-L ¥ With - 

2000/9/inel, 5000 kg Drlim Trailers 

CCE CABLE PULLING WINCHES 

With only 3 men, enough cable rollers and a CCE winch, 5 tonnes 01 cable can be pulled in under 
2 hours. 

CCE TRAtLERS 
For cabledrums, poles transformer/M and Jointerstools 

CCE JACKI AND ROLLERS 
For every cable, all drunis and any trench or duet. 

CCE for CUTTING MEASURING, SPIKING RE DRUMMING AND COILING 

Complete Cabling Equipment (Pty) Ltd 
P.O. Box 107 phones. 868-1038/9 de Beer St. Alrode South Ext. 3 
Mondeor Alberton 
Transvaal Telex· 4-27121 2110 Transvaal 
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PROTECTION OF MUNICIPAL ELECTRICITY 
DISTRIBUTION NETWORKS 

by R..1. Yyedderburn 
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• llc 

gene.*i,kil#.hi.,ir In. L'Illerheeosil•le,int,C 
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The year of SAMITE 
During 1980 the new SAMITE Range of domestic electrical distributon 

and protection products, developed in South Africa by Heinemann. is being 
introduced in a planned series of phases. 

The first phase introduces hydraulic magnetic circuit breakers up to 50 Amps. 
2,5 kA, and 60 Amp swilches all in single, double or triple modules. 

Each module is only 13 mm wide and saves up 10 48% of the space on most 
panel boards They will be available shortly together with single phase earrh 

leakage circuit breakers up to 50 Amps, 2,3 kA, SP and neutral common 
trip, lightning arrester and a board-mounted limeswitch. Minirail mounting, 

adaptor plates, busbar links, etc will be available for the easy inlegration 
of the SAMITE range into standard CD CF clip trays. 

Subsequent phases will introduce higher rated SAMITE circuit breakers 
and switches and S k A ELCB units. 

Ask Heinemann for literature on the full SAMITE range. 

<H Ii.KMA.IN,> 

P.O. Box 881, Johannesburg, 2000 
Tripswitch Drive, Elandsfontain 
TA: Tripswitch Johannesburg 
Telex 8-6372 SA. Tel 36-7033 

Samite - South Africa's breaker for the space age. 

637/':A•/.*.i.x-:U...1601 
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save the drops 
and you wont 

get into deep water 
With sky-rocke,Ing costs of equipment and 

i.ources, it 1% vital to exlend the life ot 
equipment 'nd maximize the '% of 
pr,„lucti„n commodities by extracting every 
re-„,able dropl 

Chemilite are Engineering Design 
Consultants, sp"all'Ing In the manufactureJ 
installation „ld ,ervicIng of oil purification. 
water treatment and fluid movemenl 
equipment. 

Chemilite equipment and know-how can 
save you money by eliminating your wastage. 

•00,©10[LOUO 
IOHANFbeliNG 14 fiandberK Stree[, De•ner. Tel. 616·1313. 

BLILAVA¥0 7 Rel mue Road, Belmori. Tel 7-0098 
CAPE TOWN. 30 fei/on Road, Parow, Tel 93-2197. 

Di RBAN: 7 Sche/ Road. P netown. Ta 71 1347 
MIDDELI]l'RE: TIL 2,5th bire/. Middelbu•, Tel 4979. 

PORI El A B[TH 141 Cormnercial No.,d Sidwell, Icl 41-3304 

USA SOS bamend. Ilougan Te.·•b. 7076. Tel 03, 595.5914 
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I' ...1 mi h' rel.,1, '1 ·,1 Ir ull Iii,/ r,Irirn! I .ir ile' beini' pr» 

vvilril *11111|lklike |1™! 1,1 * 1 k .,W 0, / u•,u •ee: 

Ililied Ii!,I * -i·rhed, ilie Ii,ng.kri'* ifill:©fomgek·er. e 
kil•••re!64•,phillslikeligebruIL 
t.k Ill .r, Ig.ivt na.ihIL·n I . ilie, .,iLL· Irir,%£,irm Ltad'rqkr-·r krillrn,141 k 

Parn 1-linhe• xehrn,L drie -Ti©e n i,TrA 
1 1.q I.•kV Al, wii ,• bin,l|,0./ np hi!,ig·.,i m' ci I...'Inlig 

k.·in,drurituddtlv:[illriL»LI 'Id:./.n,6....f 11 

2. 1 /10..A w i.'hilik' /'"LI, I./ nkacr/".1 ... tr..rl.Igna 
6 6 k V af I I I IiI b .• ligil,N huu h,)41.,al in! 1 rool ODMT •r, 
'inilillklike 'III·•in,•m. in il•· hnorp i,il,ing k firil me' lie 
'le'll' .1,/Ii,In nill ., I: - r.., 4k ) 4 '•raining re..rui .1.Irdfurn 
U Ii,re,aluu, en ]•u.·lihe|/ n,1k ingL·bring 

1 Ii.IMIA I ir . . ......•*.che.,4...'llerenni· 

1| It I|li'i Irl' /1.11,•Mun·ni 'hkel¥1 il.i dile,4,1.•dly,1,/»3 DI. ai•el.| lina•,cr.DMT·0(1.Num,1% •d.c U·AgNpaAIng 
nombreken lar,grbi ng Is U •annead„,bbele *kondu, Ira•for 

m.,li'. p.:·brulk wir,1 2/ il,Arimina* iu•seri hoog'irir,I' c. 

Ge.. (1 1!0 w-1 mil r rrle,[1,1 , m,Ink v,in iran•femn[,irvi•All. 
wai *mlengehiuik-rk! nne On•o¢Ir,Ohier'·rn£hDO"m· 
Ing k.,bel Ii, 1,ai,l! all|.•1 v.n de tr:i,·fium/lor, dih ... dle 

Ril·ninj, 1,1,1.· 1 Mh,•Ing fuu r,Li,nr4 Willl|LIMI W LIC'ihlirm he*p inr•i,ig hi·vc'141, n.1 4ill Nei,(lk.in, van die ly[, ver•kutf, 
1 i·en•Ir[,Ambe%©ily,]12 I,•d u.ir, il. I;i.1,•.1, annir,<1..iml wir, die p.,ra: 

I. .. • |11/ .";11• 

1·r. 0, i,i /,i . hui ......·.,ld li. d dwi leu .ni. cng,nec14/,i•('l.212# 1/2 andhe,4r )1.[in 
il Iliplite'li,n Wilh /IN [Idl/,ilet/1'Ill, 111·.hall•be -1 re . ii,1 1 WidL'/pre,Il| bi' . Th,· i L" 11:-••t ndih'e :1.m 

uh 

,!rirnen[4 11,•wr•er. :ive' Ihe ht. '1·• ,·,i• , 1, ind 4. 
6 -ihie'll/elk.1,111•1"•1'4'U,will.,h'.i.h'·4,„/e• mul 

hli ini .1' Inii·n!2.1,• ' Ilh 

'0 'ii- .d•L'111•Lil•[lii r. Ii. ripel in.,k,·•i ./41,•n / IL fi!41 rfull 'hell'MI [ rell' wirr I 

wi•haihiligen,ilighitwilli·venruwllihre Ju.,ul.ihe,weri•,elui 

...F. [)# Prrt,iliu.d./.ri•Imi 

' .'In /1/ 10 i,(Id m 4 ipli t., iiI Ihilli'IN :mil . n-• li, iIi e (pe uker for hui 
p.qk·ron a sulnee' Whi•h i. •Idom Venlil ,•ed 21 IMI·/ ga,heringq 
Aiwi.mm' 1 %.i, hm/lh dili• /9,•renve 10 11' 4,/I,T - 1, 1•1„ 

],uhrorrinitrinNi irrners The effi,in.;i•,ir,111,•rilif r,irre,illran•ffir 

./.|W.'1•4 ippell:I 
Ill 44·.1,0,! 1 ' 1!w «·.·IkerNLI./ 'Ille CONI: Ine,Irred Ihniugh InT,-rrup 
11-4 [o,UPPI> Will nalurall> vaT> Ircrand-%4, but a *J. of 
dilu[Lb • th :1 ihe va•ge of • l•Wh 1.it,i a 41'P,l•:Miwakly 41•hi fnlime.lhe 
wgill-er[Il....Wh Guldhiarl,inhe'll...i'e.,Lt'higto 
-)·ili,nglvinflaied figure ]AbiN,•aful plia•ck¢epita,•frorn 

eqi,lpinuil W .inn n.n All addllion il Idiall,alw '4[he 1,11/•I rl,•1•Ull•n 

um, ' · m 111· N ·liliin' Iii hung priurcied F,pecu,Ily lin iu,Nural LI,v 
mhult., .„p•,fi .·Ivil•I„.Ime,le<ollewth-Mine'l 

W]le re, er fuLL# m Lki' U., iW (Uk Ill 

MT. C. 11!41,4 Purl F.Uinlirll, 
./ni hire fwililit.,· 14 11. rulins t.,Lori 

14-0.114. T-Ii.imeTrTMer'ler, iSMor41.2.uhaidi,Lhelet· 
t. r .. B. C.Ind D 'i .. 1/1,/ 2 
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rin• ni' 14/ 4eiI,4,1- .• Appkiti,in ar ••01¢Cill• 
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Con..nt. i afte,• wo,ider Iww m.,in mg ire. 01·Ll,1 |1• i||lillie [| 1 •hil in WHI, ·.c, •i, M. r. ,•.,g-,iph> ue re iiI 0.- ir In inl, 11]IJ hy 

ti ih. ge'llenia,i || /1 ••L••|Cl' 

1 h./ 1/.inlribulle!'...hlho. lhe.4 Inier T In th [|(Ir'.1 ·% 

plri.1./ 
#he e•pie-,inM med,irm f..Irri:ill' Ni, rh!-1 1•.rd<,r Ah fiallw -· jim ! * / Wrildermirn···r l.ier-,Id havt /·er, 

me,•etioimp ' milir.impiti ve,(hih·,dhernihil(,ikiel<irthrvir>inil•linnI 
In wi,C •iul,1 the spukir ixrhap•bl ./ skei©11 ill' ap,Le.,1 1 

L V . le T 

mi, .rn J #.... ah· r. inci lar drin-. 14 !11 18,4 1. 
i .ir,11,11% 

ill.Lk•I. / i !,Ir A.H.1 Fu, I,i,•,1,1: 'il.•1,uig 
.1 

• i ·h r«,ird •o lhe il•· i,f [[)M I O/< piliLL·u,Lin ll •11 hu,nn le 

Mumup,dii.. ]· · 0,1, r,,1 > kilin!.I• th,r [he Iline 1•111 Nph, i 4[ ||il» i f 
111: municipal r,Ilvs,i•, ginerned . the Fvm vi"p'.mil Ilin h• Al 
f.i,11 Jur.,•,©11 t•r·l.•1, iw !he rn Linle,11,1 'quirnien, T 1114 r. i 41'·, 1.Ill' 
[rn.: 10 •uppl h voli i,g•··· iii •he 1 1 11.\ 1 

rh.I ' h Ti,1 L- ill> millible Ic.:.1'Le/• mile [Inin Twil gl y,··.ill .' lil ng wil.d. Mr 1) Ii» h L• Jl,•I .1 li d t|' - '- I'le 'kin I'lli <elki r iii 'i 

ii,ihem, i. Lp:I.[ict•I,Tk 

11 ove,:.i.,1• 'i'.dletk I. · 'erm' i n 'f,11€ ir h I.,11(lili .Ai· 
ne.Drk /1 Ihe Nuppl) uill 
•hul e•r,h i &111 IMD [ p , _ 

cnn[.1 Oper:,11••[Irile 
Ible le .,chic,• up 10 'il I. , • [V . 1,«r' li,ir"•rl 

Thi quN..r, W: Ilii'• iong im n en,· 1,110%,2 in ar[I' .1 I im i i.,14.· IWI 

nk. '.ir - Ill•'|Id w lk· I 6 
t],c ..1-Wigc .ined, i,iki,ig 1 r.*. JIM [he e irili .11 i.lut• ind .1 .,I / u 11,/, 1 ·trle,w[- i, [bl Il will Ill IICI||LI,| 
44 m rlie ric,1 t il l' 1./1,1 '511 M' A? lh,lt unlill»lil 1• vi Igi' hi c. 

Se,iindl>, in B.ikshurg r./Fand 0/C rel ,¥4 * 401 1,•••-L' irl ilplirin' 
.... :qual liin:• As un,i,• m illrnurn H,·' .iri,1 fui,I[ L Il.....L 1 '.•1[Ill'' 

1,5,·14 Th" ar™ng",ent gincrallvlrn,A "ul.e F.1, why ii/·i.Imighe In }1' 

foreine O Celern. ni, and,•Li...1||V.r.,le/'r> 
I has also b•n Gaild ih,IL uhere 'ine an >21 £l•.a, U•,1 11™Ul]I,In.•Il,1,1 
•tepk0,35 •e up•rt on OC ihiuime Ii,[aLil ihii.ril,UL . w,[h 

E/F prnicilion duc 10 1,e hi;h hurdin of [h, ri·My wil' i NI:,1141,<Wi 
t,u,lal maNnel i•ing eurent . fed i he . T 01 Cr•, [hui desen%111%,i,g l he Ili,wr- •likit In 1 . 

Mr, Millri,Irn 1,•Tl•u•: Amlig(r 
* forin, Ane 1 Ii,• R,IM ,·1 Iii 1 11!l lii·..·d rin .1 rit•w ell fre.· 

1 .-errin w d. ialled 'rarl- 14'Prn idulill. IIi 
d. ir d. proi•' I 11, pa" 1,1 1,4 11,e j .e nf ihi· „in,[ilim Inh[! 

ratt 221'•C Zi.92=1Nmulit,i •, au Th r. lectill Lie•lir IN,I •,|Il,• Ill Lill,[ i'Ll.1 I•lr:,Iril fi•rg,InnUNi(, In' 

tran•formerral,•Sandrclivt•In'.lieuldbechng·rin,illii•h •.if 
ihe •.iul[ level C •n thi·'.pi· Lki·i /4,1[L[!,•·I " 

2. Whi l.·i th, speuker fuel ih;, is ne•surv 0 1.LI|",· "iw. 
Thi ferm' b..grill¥ plile'wil Til' m in rn,1 ,• fullv nilirl·,1,1.· Li, ihe 

....IN (,1.-.0/i/'ia' *Iknet,kaU'g Ae..i,1-/",m/r 
gin.1/c.1,•wer,IA .01 1,114 10.1./1.-dfil.enhoo[1'If 
el,min:,te,1, ihe eo nrdinll pi n, rgin ran be re,Ii,<i·il TI. B. 

-1.*re•ativell king Win I i „,U fea .1 'Ce-. i. re[|i,re ih Mr. R•Im 'L·,1•erliur[1: 'ffili,iti· 

p ·ri orm lice ii f .1 m•,dern ri l i, 1 0 [h It •,f an older r'·I l' W Prol./1 
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lay. IL /4,mp Liell •Wh .|L,LIr,•111,1/|lili| L,11,1/ very r 
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OU.,Illy AQ,i,• Ini,·. il wi•.. ' LIrc-n: 1,• kn,iu whi Iller Ihi: u, 
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STUDIES ON THE LIGHTING PERFORMANCE 
OF DISTRIBUTION LINES 

Dr. A.J. Erik.-n. hiktant Director NEER[ (CAIR) 

1. INTRODIC'll .indim'Mil ..re.me'lois ."wal:*inipli'IlliM,441Ip| il"LI| 
lie dill,I wii,rep[·11,1'h,•lit¥.4·mou.,ger i¢gandequiprn.n•Li [ufera: k 

.'Igheen,1 Elineern losuppiy . ulheti". i...raill: .lislri,/Ii I .> .ten,& Th,% prnied, as well A i.1:i•W' Niud.ex uuw•rned /1[Ii illphi•ag I 
in airc/'e•pcn neing regular 'unde.,Drm disruption (uninion el 
peri=.evi·•i•arei,•M ¢enip 1™444%0wh#mng,re•de•1. • lil,Le al Im• ('SIR hi,:h Vim ixe Ce-urdin Ii, 11: C.innim„ 111,· 1.i.1. 
r.11,·4 Th ilighinil,0 ls#requcnily 'e §•'I: mob' impoita['oau•u cif f.ilts *i,bll•le•. rL·rre•eli' .i!,on Fron, ihe AMI U Lindilic V.R i* well .• 

ir,im NI Eit] a,•1 E 'i« )M -.ind Ne.wral iii IL hCOM rer, il 
Imm,ihiu[6 7,·rl[1[,kinreryeur{InBril,in)rl w¢[IDwi•JFTkrn 
Feryc :irilnhondainthel]SAIC 
S,>,Im.Wrihint·*per,pno hast,ren v •L )ai-nouhly,r.1:J [ r.mh-i 

gimmer JIMIribu,ion 2. line full• aA lightni•ger ibuill·r+irm remied 1>12•UE(·1 DES€kill]()!4 

f•.imp[cannual.ttager:ti a'ltcnn.of31·.f•ult.perl•11!Lm 2.1 "'r%• lili· d. (ii}prill•L,11 
.r ,ear 1.101:m! M. ,/41 hhild iihi,ind[H•|e."[" ..i'wn,i, 
an d -Ler 1,- 1 ad f.- ff 

01 • elll]I 
depir£ a 4,minary ,)1 11•uh perft.rmance repnrted iii ihe .enut il dhin· 
hu[Ion arenoflhe R,mdand Ornnge Freemale r€gionof LS( OM a 
d 1.rmine[1 / Acker..n . I ihree v..r period (197.-1.I) 10, hib.: fealing durin# ercilien, DUI al + %1 Igc,1 14: pri'/ 1 nom ./. 
1 1/!kni of rlin ]6 6./.und 11./. VerN.,2 Jin 

e.1, h * ' ·ermin..ic in • Sw•p •ime 2 m .In• 11• •81».1 1, T.hir 1! •IL[nm ir, iii 'll•lrihi,i•[m MygIem fill,|M •uppi•,tlir.lat·h •rou'lli·*[Ilillon .I[1•111®wer.·rnuk 
.,11 'intlin/.IlparalivEyhighimpube I.UL,lon kiel il'.gl'il 

Mean prreenta,leof allfaulk line hillcil,1 -] kV), in oriler w cilend 11, ringe m ..=1 r>pe.ral,11 
•vrrthreeyi·,1• 

During [he *wo year%. the preed, th. 1,ne· w:,sopL·rikJ 
Inhulator ,14! m•,ge 133% ulien,-igi•LI ,]Ih lhe orit• end hili*·.inuned ki i low 
Arre•tcr hillure 5.7% 
'inductordown 10%'%. 

•rrees 5.3% dir, d %!roke ilence 

Cablfuu. 4.2% 
.:LDN'Illner'.4 2.1 %6 4Ulge.lr.l'ht.In w,irr p •Il,Lin.| i' 
Unknown 42,3% 

NOTE: Factors individuall, responsible for less than I 9 of 
fauhs, or eparclitly ** W, IMe been a 
cluded in [his 'Lim nia'v wriling) ·h' .i.**ieN Wer©e-]l,U¢J,•.i|..Wer·.•1•0 

in,14/Ikely.bedircllv]':1/1•1 •re.1 Led In/L• arale.1/11."./.:i. *.,Tr•t.te• i.li·.tig• 
man h,i• repormd iran+mer .Inwil I.•11/]c ran·/ varving i.•en 
imout 1% * 7% - depirid.im u„n tyr, and -111]foeiure whii.' , si•AND..,ul 

average ·urge arr.*r failuw r.,•ci of abolit 15. re i.•erva " 

(11,divid·.Ial ..iri.Liki•, in Murge arrster Indurer,ile.1,1 var•Ii, nianu 
f.1, 1,11/rs r;IrRed between (13'4, .Irk al. ilil Ir' 
A gencralen.xenst.iof,pinionin[he c.nic•Illia,lill L. Vi•Wel 
Ihecon•,der:ilile:dp.bl inveN,men[Indl./Lill,Iri»Lems-"i'h t 
mu:,4,„s in con,untur :upp], -islhal niore prl!,1,1 Te•e irih 
neds m ® dlead liward iniproving the lighin n, peifi.flince I E,%/1 L S*I'POM./.TAA. 
il,•Tribi,ticilinetwork•,indequipment andimprninl?Tivanli.,L·NhavL· 

I vew .1 le local p.blemh. th€ National F.]cal. lilli[L'lilli. 
Re%t·<irch jnNT,line (NFFR[l af The CS]R underk•1 a [it]J ined-re IL, 
m,n,pro].c[In 1475,n,lneperaion•lairal ]] 16 Jmr,bu'l<•thy·:[eril"' 
Al©i ....rsof s.* 'll,hough much d.-on •,8. Lhfirnler,Nlic' 
wils,Icquired, 11 w.,s er,dent mal the sysk·In L.'i-r• 11•]54 und aNnpl- 
tic. Jf • dense]' Inter,Minnect. prictia 'stern made 1, e'Iremdy 
diff •ul· 10 .irrive .1 , cle Lt andentaid.. of he b• rile•han-h 
whetch, I,•htni•gd:6iurhdnccE ari• in •uch %»•ein•. !1 wiur•bid.· red 
thai # a fundame'qa undintdndirl wi, .I rrcr·4Ul.Ile ( de,iling 
-h·he pmhlansof y.lim •hiningpirformance Ali[er.Mure •urvey 

fIRring - A!,iretici] uppin.* [0 ihe •rick,uins of *ning u™>rl 
(|Ihrrilii,[lon *41.•m.. hil[ ihere •4 .• <k·arlh of meaningfu] fwlil -6/4 

Cen•.equen,ly. k oili, pre,ed br,ween N[rit[ aild ESCOM w,r. Inli 
flied,n 19;H•,inuil•·Ir.ethcumslruaionol lokinie'llack·n•,hol 80. 

[c[,r-·ntmiw 'ir.il liwidpoled,%.[ian lir. ean•ruet.ri .indilil· 
e%»ha.Aolt,ever,#elear,••ntions..Lungrli,•ie.t in, INell or..6, 

1,1.Il *'live.of [he prow·el w.el-ud) [he fundamentalehuracler 
igi-• liglltningdhiurhance• and ihercaft,:r top,amine,he influence ASUREI .©4 pm« 3,40.In•,tw rl,•f ,TET,mr 
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1heAe 201 the woild 
over a barlel. 

But whath jours is mines. 

,•,old mines. Uraniummines. Coal and siting of coal handling facilities 
U mines. Especially coal mines. For Furthermore. TCOA lays down guidelines for 
South Africa's economy is 75% based on coal the installation of bunkers, storage facilities 
Fortunately. we in South Africa have enough and boiler houses. Prepares cost comparison 
coal to meet our needs for centuries. studies with different fuels. Advises on staff 
61000 million tons in fact! training and air pollution control measures. 
Even more. with conservation-boosting Even tests domestic stoves and small 
technology, the benefitS of which TCOA commercial appliances for thermal efficiency 
bringsto the consumer. t n improving the andsmokeemission. Lookto TCOA 
exploitation of coal reserves. In refining Transvaal Coal Owners Association - for 
existing mining methods. Developing coal, and look to the 
technology to ensure the optimum use of future 
lower grades offuel. Guiding the coal user in TCOA-the vital 
the installation and operation of 5000 suitable coal power in the coal 
burning equipment Advising onthedesign industry. 

1 LS Inte,cnrn . 



The The 
Problem Solution 

IVIVA 

r 

hours au.... 71 

Optimum load management 
with Zellweger DECABIT® 
lie ptobler, tn ens„e a coolinuous and eco- -he solution for the safe and fair execution Of 

romical elear city wpply requires spech eitons load management in tocay s power networks I 
in load marlagement lu improve load 'acters and DECABIT Zellwigers mcdern DECAR T 9/8/ 
red/ce costs upthout *converiencl end users picy,ides fast and //ble tia/&9&/R of a large 

number of swirch ng comman/ thiough existing - 

Effect,ve load marager„erit ca;Is for modern power networks [aD load manage.ment and oth-4 
flexiblecontrolsystemstoswitchselertedloadson functions 
and offsub,ect to VAriouE networK FE,rameters The A continio.15 research and develophient B 
resti ng cost Denefits can be ve r, s Jbs:antial gram eis Jres progrm whulle stron g loca' presence 

guarartees availabity and service 0121t2E 

Representa,ive 

Zellweger Ustor Ltd faratil L / 

CH.8610) Uste, F Zambes,Road. EMMAREN'IA 2196 
Switzerlard khonnesburg/Sow/,Africa 

Telephorie 01/9406711 Telephone 41-4446 
Telex 63587 Tei/4-24405 



2.2 ke.r•rcli 'll.In% •id [Il-•I.,I le.Imi.. 1. kv, In irrm«n.........,1 fla.....it¥, Ihil'.1,1 

Int, 114, 11, AL"cling St ¢ 41: were p, M ned,in me lilic The val¢nt Ii> abi,w· luosul. s per km of line. perground fla•h perkrn' 
peryeur 

leng,h and roncen,nil ed wpirn [he 41,1,1, ii·- [ ler¥,iltfluegrp.,1 W LVL' 
forin, Thewalithu,41,101/·il:Irlhe•,pen,inili[,N,|ineli·T[niriH 
™rn, whele [hi· enirfu- wi,% iipn, •ht· %1,[4 'if %,Irge Imler 

d %,·h lip, rwin 1,1. le@@Wi,@- Euch s[allon is delned fili numni IL¢le i,rw- inclinling Li•·.1 
die•.1 /1 wer ./*it•I .h,i·hrl 'larled aul,J n.,hually al '1]I 
eDmmen,ement of !*in, uctivily in 14, N line• .ir. Th. 
i••trunien,uti- ineludi·% ,unlil,181,r r,Nrili,Ni·,im• 4,]71' rei,inlirK 
*cm•. (boih dignal,ind pho[ograrh,( •ti«ge :e.hn,+e• being 
lied) logeiher w ih light,ling 11 L•h ii,Li ler'. Ii,1 .'Crill,Lt' reg,/Ira 
ti(in ofine re•onal lighiningac·i,•1, 
Tlle Incf,Tler,4. • d N,ir,!,· 1 n L11 1/1,12 Fri iI i,1 11 ' i,•4 in n 1,11 lim 1,1 111,3 
lin,· route .ire deic rmineil in %,vi ri,1 wri¥% The40 I™'Ill[• 1,4,1 ii f a 91 4 . W 4 gu- 
the NI· ./ Ill ly clum:ril li Lihh killifiwil w.,Th logell]I, 1% 1,11 i 
el,i.... lillian rern'hn, ind /]11.L' r. 11!,in'/1 iIi// I 

n,• t•, thiin,Irr rang,i,K N,Lipm,·ril ftir lh•· 
*Blu•men[1. are * loraked at ah ..ition and m' 4eleelivel 
i,prrnle,1 'ram 14, CAT R Lihin,r 'i renn i,le r L•Il,i c,ir,Iri,1 arid in, T,ilwi 
>•tcm 3 - 

lirecT gir,ke• iii 1%,le. :ini' the 4Llb: ent plile Il,]Nhiver tlirrei,14, 
* well A nrhter di•harpe eurTe' •/ re're, I w-X nl•F 

ne.linkbruckeis whichnrepn,kiened['nlhed·Jinhlend .L--9. n i.=J•[ J n iii·wrv 

pole [n u few In•kin,x• wa•kin# in callahor "inn uilh a Ji%1TI 
1 - 

bullon bnc .curch programme h.Inductcd in le /5/ " i 

a,Jien,i,tie .Ir,e euT,en, waw.rm rer,irillix h ave .,i lle,r, 1 

•;,0.„t i,3™ #2 s,U - Irl -.1. .W•,4n 0,2/ Ar 

•urgc arr .er.ilei,Ir#c nper,ilin. fuown In MK,Ir• 1 

A [>pill[ example . bu• rin •* * iN·.hi,w,1 iii tlie Illice 

phaseos,·illogrammFigur©4 Ingenerals,kh Krlire ANIL|ar 

wawlorm on all ihice pha*ck (due lo the herwenl,Il line ic,infigu 
i.mon' 'po-nepol.irity(=r€ypoaingn.(honormalne'llile 
ground.sh)andlithal.illietisc-lin'Baftheor®,1(1 22. 
'I"'c, 1/ 1. of(ecl of re./1, in'ei.Iline re'l'n%0 

1 0, ilie fini tw4, casontef •tud, [he line W• f,per&11'il unminli 
lied tw the inclusion ..relierN,nd, i,ir the parill. ..Illetly 

r 
I i. I. line cons, I linn , Th' m.li irl %,1/c umplude i./h 

26 k:, u 114 Inly a 10% possibili[. i. t ..'FLI . 'r a lev,!I :I 1.00 k. 
(Themedi:in r.,teari·.ew.,sahni,14 kV*%wi[h Ll[)9.pr(il),ihilily 
er e•e •'ll•F 4'• kV'85) 

-FL_ 

fIGURE 2 

- r k=-6 St.*....)/le... 
5,£-e• E•€42 #74n,/ 

3. .1'MMAI¥ 'Flilli TN 

3.1 %1:.,iui, i,e, ru,·mani, WO· 9121•· 
Mra•rl'liliin '14 1•[lite i immel,u"ll ..."ll..|L 
197.horm#i'n:md. a,Ilieiirnei'Nrii. :heprniN'nil 

gene. .' hur» hiwing w|hige •I.p|,Tud. m [·,:re, l. , • 

GUnt . 

<•IL.*•i.,gl, 1'k•Ul•|/, Ili,Tr,% ;irr ' urvi•d iii 111: /41 1,1,c al L·• 
each # w,1 h ille ril l i • 41:i r le r,·. hr i n,• [,rt r I l, d i rn al.• i„ / •U•Cr 
/(I 71] [,f 11,0 ([n i,nir Ili·.1 inces 11,1' •L,irrill .1 1 C Illu weak in 

Figure :hu. 3 'i,nirn,irihing h,%14. m il nii·,141',lil inihicull 
1.)/rli/,11, 

glrge von:*mpliruilt··. frir lhe iwigrnal unprileae,111/i'. tegrl 
fei,nillhalth, p.e pri* •m,dirlhem,1•1/i':i,(•hi· her wilh th. •uti•equert me I,Irement%/IL,ined di,ringthe :hird 
4CLL"IL L[! lilli' per,• _ li>r•e, 6(I"L ot,illthelightni. le,n when.1.1,1.irill!.11|kill//Fihil Jine ./.ille'l. 

effr: ,1 the arn·!LW™ 1% ver, i le:irl, dirm,in41rnle[1 in Ihelimii,m,in 

32 -rvnl. ur...rm- 

14¥ far th/, ·,wh £ [ininnini ligh!.ir,0 [.Inrl, ni·, rienl n,111'u lini .1 2 The inflt,r.,·,· I.•,*hix,•iti,in 
An imp£oaan• .peu /(re•ir. *ingthc fin[ .,14ea„flnN,W 

1]W il,W ;In| 1|1/ Clie.iIi i,hri: 1,141,li. in in iw,·rwil, 1/ •I 
Intli [ht· 4»[t·•1 »rrournari·4 1 M I• h e urn lt m i= le,1 n. the (ti•t.ini·<·% from lhe lin• nf Ih, 44,r.241,[iniling 11:Li,LL,•, Pri und 
the•10'mlie Jilipllicach4LuMmlie• 'ipe'Lillupe•Ini-uel 11.„he•, :r,• [h•e a unique op•t,iniTY M .1-n• 

54 VMEOTLIGNIES[VERGADERING-MEI !9•2 



the!,retir/1 approacheuo ·he induction mccharism, and alsopr. 1,1 Fl l l' is 5Ceit •hil• fl ,•lie·. ni i Iighinee!. in • ·I lf I km 
vided a .sis (or/,Ltraplating,he tes, hne wark to diftereni d.. 
Ii,ition liie a•,angements, And Ili]N Ilwri·Itirl· LIefine. Ill' p ,·.•Iblt' r. rnt i. Iight,ili,F L. 

3.3 DIrecI stri,krin.•enee 

di•r fultion »Tern i*:he direct qI™ke te,he |Lrle Ihclf :rn l| m.ul• 
•MrzlEE. 12s 

U 
luli u•eri. h,iw!.ell './led,Ii Lhecm.1 •,ifilw i. t lili nrnili' 

Dired %1/ike ine,dence 14, [0 lini]• 14 frequemtly e,-pre.Ii, w,in4 
.. 'clali. hip· 
11=(2/'biLN,xl.10' 
Wher' =liacilveraleoneucl.ide•ofihclinein•I 

b = 'Irili·IL,re widlh iii m 

1 = line lenglh iii k. 

Re=annualgri,und'"bden.t> e.. 

V.I•€ I * Iting thc obse-1 te•1 line d,na Imil thi• relati,i• vl.Id• 1 

#luckir 

R - 67.: m 

I pir,Ii,IN .ork 't ihe wri,e. hi• prnpoled illat ihe eh•rved 

0:9 inul'rit·,• 
*.* I direct :@irik/* lo stru.,14% 4/ V;ir>ing heigh' c.,i· be 

Li •lunrril fn, in krn• 61 • •Tudurc 1,1•£01 2,11rail:i• r.ail· Ka· 
R., m lA.1 11 

wheren = 50=Gre height ·n m , f·,·17 ;I 5 Ai,i,Ningu hahle H = 8,0 in for Ibe 1¢•1 Ii,1, ii,·Id• 

*€43%»>r. 
which 'lli,wh renq,inal.Ic i,precm.ni wh 1/ aboil (i,1]r '·-,1, 

*=72&*=*747" '•-- ..Im.ile fr. R 

Eller 1,1.&/ fir TNN ilet€rmil 
far. inx diree, *,ike i./1.·nee [0 lilli. 

nearly 50 *5ur,menb hawe lieen ohIa,Tiedie 
£su•.eastiuclucatl' B igred induced live·,a,gr 

surge vi)!tagri. Ir rclation in ihe originabi,K 
gluu,1,1 01'Ah {liwiancc' Imm the line, and 'heic date alishown m R-?11 
F]pwrn' 

In thi coN . !he te' line, 'hiN would yic·Id n prcili•/J iLver.,gr 
411[1,1,1| L|ireel %!rnk.• ink irlence N:= ' 1 0/411: r yeir *4'eh 11 

.AL•e -*• 
over fin,1. limni·q ...lian th' L. erved d!..........rrn ince. 

1.r-9 0.•.Il 

Thi' £!an,Of Ti,1.le2:11.0,nlici'lelh.r• ihe mi·id.nieof pul• thi,•,ge 
-1]=al, ly ill#he ilin·,1-ke incidui,r Rin„ mulitple 

i 
11 Lhh liver•Are u..1 

Irm:ill-g m tern,4 44 1,1 . Ing,11 .Ind 61.'U,di fl,Ni de /11> >./ 

\ 1-1 1/14 Np- 
•1.Lile•'llk>kin'ai•hk,11 ' 

- 

Sirill· Ille nver ./ 1"....1/ i•n ilir. Imc is idiout i[Ill m. m 

coll™,(indh Lo :i pere,Ii, rale Anit. lai: / 1/ 1 1 + per 

4. NO n ,%11 km ' (11 +Oul,1 b .11. hill 111 ne.,rh int !11/|Lil„ I L 
0 

da[,a.igcon Ihe wi, line h.is wen ver•minor. Ilih>lvili•imly•urer· 
1,1• Ill ) 

14 F#har£•crri·•bA.nrr*per•,irm•n,* 
I lit d.,Ni lin, hk 2 ind i ha, 'Ii.in i 10 Ii .. - Qo laco l.]©· e. rle $·d 

4,4.11 i.. lurn·m. I ill k. [[1,/"reshholdi,•m....I. b,lk' · 
. iiI dili· Ii' mul•,pk r.,h. fi.i.i'·ir. 1n rioU• I ...F,•»Na• 0,r»,t„ 4Efl• A•- /Gl ,1.,%# -• 

A simple analytical mod/1 of,h....Ing Inechan'. ' 1, bren 
found •0 how comparati.# good .reemer.1.. ihe,e d li i ./1 
illi,graiM prcd.Cd le,14$ far 'Hric,u. 41ri•ke •rren, a•Ii,[1.... The ©verail sampl. i)[ mc.i·und d'Mhargc .uTTL·,il iti lh/ler, 
are•!*.un•nh.iguIC Dependingurolhegirink•LL1nen( 'Or[11]il'elmixture·,if .ire. •Link• :ind l.hitillink·11.1.1•[ilir 

le i,I,.urvi..,rect siroke in¢,den. ib summilrilril he'. 

M€wn kih No. ofpoles No. of ix,1. No.ofpok« 
Segion drnbit•km·E dir,•Ily damaged thi·ough di,play•,igdD.liarge 

..r' Slruch n.h.over currelit•, 1 kA 

197N,79 6.R 10 

1•)79,8f• . 

19!U]bll .1 . I 

*.' 8 19 

62 R9 19 
means 

NOTE: 'Thisscasonwa·.Illincomp].le'lhotime.,iw'llt. 
" (oniple'pole'lch,er:C d.....re. litil·.:medirthefi.t..ison 
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GUARANTEE OF 
1 

WORK SCHEME 
I on all electrical installations by ECA members 

/ik. /,CTIRACTOR• 
A.v/THE HANDA-A 
ill/ 

9 THE Electdcal Conlaclors' Association (South electrical installation work undertaken by member 
Al,ica), INers a '·Guaranlee of lorie· scheme firms. other than those contracts regulated by 

8 which/oversup,0/10000 tocustomersafanyot slandard forms of building contract or sub· 
a the Assoclallon's membe, lirms contracl. which already provide lor making good 
7 The ECA Is the associalion representing theelec· defecls 

* trical colitrac'.Ing Injuslfy in Soulh Atric: - the Wher, a eu/oine, feels he hau cause lor 
6, hundreds & firms large and srriall who do in ex dlitisfacll/n the member firm must be given a 
/ cess/8084 of theeleclicalinstallationsin South reasonable oppoil/nity of rectilying any la•ture or 
2 detect If there is still dissatisfaction nci or disagre0· • Af?K: Associ allon takeE consideible pride Irom ment a complainl made in writing to the Associa- 
/ the quality of *ork done by Hs members. who tlon arid suppo•ted by coriespo n de and other 
r before they ale admltted, musl satisfy the d/cumentation, I I be (ully investigated. 
* Association thal they meet the sequired stan· If concilia¢0/ action fails, an independent ar· 
L dards biter will be appoirred. His outy would be to In· 
* The number of complaints are therelore very ve'ligale lhe complaini 11 the arbitar finds in 
s lew - arecommendation in itseHof the high stan· favour 01 the cuslomer the Association will ar· 
• dards ret hY the /CA for member firms range b Ihe member firm oranother mombe firm. 

The Guarantee & Work·' scheme is now an in· torec,Fy the .perk Maccirdance viltht·le artmer'I 
7 tegral part of the code cl procedure for handling findings ta you the cuilomer 
* cuslimer complaints. The scheme applles to all 

• THE ASSOCIATION IS YOUR SAFEGUARD: INSIST ON YOUR CONTRACTOR BE NG A 

* MEMBER OF THE ELECiRICAL CONTRACTORS' ASSOCIATION (Soil™ AFRICA] 121 . Cowes 0/ Me ...* niay Le obiatned fium Trit Electrical Comi,•aa, s Assoc•Ilon (54 HEADOFFICE 408.m 
: Canke l- Wielligh SI,el. P.O 50* 6327, Jot,8,mesbul, 2000 Telepholls 21·7588• BAANCHES: BLOEMFONTEIN' P.0 

BoK 187. Bleern'entein. 9300 Tel 81144 J. Lubbe BOLAND P O Box 256, Paail. 7620 Tel 21707 W. F. 1. Uys 
TOWN· P O. Box 4324. Cape Town. 8000 Tel 21 5339; N Moirls EAST LONDON: P.0 Box 271. Bl 

* 25729,21391, 8 Alrison NATAL 8/ING' 407 'lA. 8.[lic. 59. St. Andreva St, ..... 4000 I 
t. 313349,31=0 A J Willerns POAT ELIZABETH: [' 0. Box 411, Port Elizabeth, 5000, Tai. 54 1246 C 

Parmenter. TRANSVAAL BRANCI P 0 80= 5327. Suile 408. CarJ- Cantre, Johannesbul. 2000. Tell .·7988/9, J. C 
Baker 

hr mra.I I•xm.lion ikil, Ni i' 



.IrrenE, ind thesemav •geparatcly,]nnhmed, agifuil.n in Table 'no udilpilaill i miltil haile i•qula*level Areu•d 
, lit·low. 200 k V theraore f l• wlll mi,imise outage due to indliec' surge 

'Miu•: Milmmlirym pilled,hullarpe clirrcillbillia•TiqiciIl' fll,Nhuivers N[i.,hganlial 11,1. int,iges will oet'rue from in insula. 
1,(in lewl much hipher than *cnwver, since the othe, mam 
"..disl.hin/-1. le©[stril.-wil inanve/seslillcall. 

PurametFI Nurnll·r / i·.ellts Mediandischalge .:411•ile, 
™rrent,Im,•i•ude• 

4.2 Arre,1•rliverlrvpl, 
A.Ird,#ar,%2% In 1» 123 6"A (oune ef 1.I•wwuter> Ip%™1•n s•irgc rirrebien rated fo, 11 kV 
inexce'.01 1 LA »[rn,5. s,knve.levellinlhe....4 - 40 kV arc frequent!>ob· 

.rned Th,41)[IT.INIswilhlherne•linnamrlililde.indlicalguiges 
Diri,14 i.,r Ii:k,}Lihe .... 2* 192. •.mplil• Int TM,17 minal in{/1·eds•'c. can @ive ng¢ 
dat., i nl' to le|alivcly u,11]ece sur> SU[g• aire·rr uper.,ili'. wilh ronse- 

4/'•nt reg' I ill,harge of iliwurlrequen, yairret/% i. prncice 
E./.;i ·. Ii,und 2* 37?kA M.ny .ch oper Ilifing.i[! 0!kn he of a mull,%[inke nature. w. . 

'14hcurrent' prosre·i therefore of."dingthe h],ick therm;,1 rai:nol 
Al/Trativell ., mode./ nse . iparkiwer *vel could 'rama· 
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A new concept insupplying electricity A simple attachment to the existing meter provides 
electricity by means of Nme charged tokens 

* NO MORE METER READING BILLING DISCONNECTIONS OR BAD DEBTS 

* PLASTIC TOKENS PURCHASED IN ADVANCE. COMMERCIALLY NON COUNTERFEITABLE 
ANDSELFDESTRUCTING 

*CONSUMERS CANNOT USE MORE ELECTRICITY THAN THEY CAN AFFORD 

* COMPATIBLE WITH ENERGY METERS CURRENTLY MADE IN SOUTH AFRICA - VIRTUALL¥ 
MAINTENANCE FREE 

Enquiries to: The Token Moter Co. (Pty) Ltd 
P.O. Box 1172, Pietermaritzburg 3200 
Telephone: (0331) 71451 Telix: 6-43428 SA 

A member of the IIAK Group of Compam 
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I 'l i ./. I ./.1/ IL 14 'i·.h .h J i lyli IL" '.h w ,! 1. i,f .1,• [i .Lin• / 1[ u, LI upon hy ihr 8hnvemertion.·1...i fic·aill' 
i·an ii,1.11/ rirm]T.ite 'nowled,li• 01 lh,• eff..9 /11:hining In priwile · iiI 
di•ir]Ii,L!],in line% and ha·u ,]r iw 11• de,ignN .in[1 4pt·ati™i- A 

hill./.il,%·i,vii,non'r Frikxyin'%mey'infinrmit/epilicr Ii./id,ilion liaem.-0 n·rrilihin• ir, rhe Ii,bon,Inrv :he pra•ical riin 

d won% ene,umirred n Ille fi,lil lin,1 1.31 Ilide ihir lf [b 4.-e 14 Mr. ,· 1 (,uun,: AfnliRI 
n•Di dLI11CWL,1 

[h.,vt·JEewilu,!411.*igk/T Friksbonted.ihgornepo»m.,dein 
1 *aillf! Ill.e ti• eninniern ur, Scal'in 4 1 i,f Lhe ./·r in which Dr h. ./.ellent pa•ier 
1 rik«in gi,Li¢§ thui ··']•e Inu·,Lui *Lir,Ii• Irie.[uril,•chnr,c Lurrcnt iw in 1 n.[e wilhin.eres[hi ./.have ....... in the four./. 
th< 'g-of a.'kA h. nuille'ilicir El:A r.11/iliirreN,en-Id well 1}ht '· IL,1/ 1,-been up.hul Ihril ®ne of the d.ini igehus been,ierioul 
Iir.•e inadequate and un arrt··irr r.iling I. 1(lk'l lerebirc recom· en,ingbww.irral.lereplikemen T'llintc•:er! ha*thed,im,ige 
1,-12,1 •n .ire a: e•erieliu,]g .1 Ini,der.1.!ty high Irici,1,•nee 04 lighl 
ling" Theseraill,fipt¢%0111,11.refuiliraTTL•/lei.SkAM•rle: Al'Banil age . /. [il I.5 mi of ...e ..c th. crossmn..hi,k. •Duldindi· 
IllkA lighI dil»% aivere[1 1/ MSN19!4 imi 11•C ,]uliticil[,IM 'A 1, h,11 | cak a £|irec %11 ke ki '1 .. Wh it experie,# h ive /[her operating 
would lik icipoiniouithailieclitegorle..1. rim ingeneniluscinne ailth.imi/% had -h parliall> [ir rully unproweicd poli -th' il ./. 
Un,i¢d• 1.,of Ani,i,/,i -cheoun••1•inrl«L·%,nuinu(a<lur¢rof i.flh ,]?dill.'Ii,ruimpleled,}wnhe*1) 
d..,ilbii,Lull .11 *T• 11, dthe USA [he torm,1 - 1,11.111 311,[k lir ];irge Dr Iringfeli=hb/*irihed/lies,linci,•havinganinsula,ionle,el 
bkick '11.·1, r .·r. normal.... A goode,|14 Nrm,11111(rk I. er /1... * W whwh is .ignifi, imli highwr ilwir, ihi' recommended 
cuuid well ,vidL·unddischarge eurnmisin lhe •cy,un i)[6 7kA whi. Ii ,• 

th¢ led.un .ul, i .irre* i d... eurrent suggege[1 hv I. Fri k«in, opernling dul¥ n. 1. .hin'lir LiTI.%10™:(imp Ir, 1.91|1 4·4• %1•i•nglv in 
./wouldro•blyne[mel[]w fullrequireme·Ii.# ![lkA unr til[& 
d.*i,il' /14 :Li,i.nd 2[K] •) k V Nhnilld Iii· ailill, 1 - which wev, Dr f rlk ·-1 
]n ihiseonnectiondeleg.,ieR maybe interested,r Ihe re.uTbof fill'|pe, ;Lppe,"|1,41!pp.[P 11, Hown·. I ilil ni,41/e•Suir.lelr.menU 
forniancete•[•:·aincdoul 4ytk [®trnit I d.on C,i:upin' In rhe [NA ti, line[Wrilimi•nre,A,Iin..L• In pilib..i.itt®CACdfer,•whing'·i 
1·he 'll. ,·Ir,ir , 1.,fh4,! n, 1,1•hiced fri wl i:h 11, n li x1]ngul!,hed I turalli on 

•|A•rh ihigherin•ida[ion i·ve ..i I. ini •lt.|UnB|]11•erl,lpi.on•) 
IL,rer,oriTy Ii• Nmall .lock arrel.·,4 TheNfore iheir gic,Lier 0/1 1% 

nii, 1/11 1 n.ene,Tim/1,•in S>•m al][ii:ci• i·,i 

2 Large bled¢:rre•ters :re / 1.lally more pron. lo fulfuT. lh •n (hipigell(Mi'Llinn4/)Dr Erik.on•tiles'ha••nincre.cinspark 
#111,1,i•k rrt·%!er i,w r I,id fi,T lighlnm8 arregon weuld i.dwee lin, trir• duc 1,1 •r,¢•ter 

Opehillon 'll ild,w, 3 d 41,rui•% Thi. 
linni· implie thal a high rrOpO•LIK),1 Of MihT gge ./.sir fti,luire: aie unrelated . hyhunlrig ./ I": Wi Op:i.]irn. 1. 'nducul' .rl , le./ t.i arr. 1./ t /.11. al' I . e.1 

i·.11141-4 .irt pr,Mliia 'i.Ili,Y .Ir,•I mcch;inie.LI ,{,irn ige li, 4,/ 1 111.1 lin. 11.... hal /1 1 '1. „ in int ended Iii./' vly. I: n 
r.· De,re, bil,Nonqurvel whl. howe:d./ .imall' ./ill'luril cle,Irlywi·Nhinildg.vch,•reeminend,Inni,i,„«,il„ ·1 irk·oull•.1• 

in yer•ler Indicited 111,3 kill,iwing fuililie rul.• pc, 1 (100 pif unlturn en I l an,1 even 12 .. 1/.' li» u,• ·„..„i ·,r,·, i. i ,•, •r 

I 'llge.LI,ren.•Imli] fil,luri•• I'l fillar,i! hlirk,irre'te. 
0,70 6. slilll hleck arreler . nrl -1 p lge N Ibr w|1 LI •,1|U/,1 | | 1/|k . •il ,Lu·1 It.il f .jl i 

2 N,1,1.I.Keii,Tierii'el.,IMf.,il,ircM.h/*luldint·lude·nc•harl·:11 val '19 
If we dppll.Thi'. formul.ili'he /1]il: I.ill,/nd /1•11 ui.ine rihI'.·11 

- 1.96 f•ir 1., rr' 11•L,1 1 Intlic.,[,. 11•;,1 le . ·he i,kilne: et d•re.11.irike!. i. lik.4 [n i,•3rease bu,boll[ 
1.42 fo, sm 'll hll'lk ".es'.i. Il!% wlwn Ihe earihw,re is W.J 
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Thc i•crcal¢dradiusof al,ractian would TenditioN,1 iminnrriwemenn * leol· 31 ili•-• -i'rn inlirimiled ir, milll,i,1.• 51rnk, flixlich ihill 1!w 
in,wfformance/,I llnehy' addlt, I ./ m e rthuriTE· ni "Ig..1,01/1¥ , nf the s,1 L;,1101 small hliuk •illi,1, uu.14!,in 61,1 w. 

high,re,wi 11,jAfi,rw,ir.]litrece,vii•glin¥,·,1.-ci]•ne)|uit"r")1 i.lhi'oneil(iwedyell illini·r%•rehNCNL|woperit 
mitionontheeff...·h./.hisre. ,li·wh,•111.hkeD, Frlk-,1, 
an not expe. ...I fi. I n li imrriwe the *rn h .rfii, Inni' 1 r, cal• hew ih:,ill Ihe 'i•ima[•· 1'.Il[1111/ 
view /1 le 1£,rge numhe, il • n [he• 11 1 " 13 ' V ran . which h il - 
enMhwir,%,andihever, highiliA•f h.,ving·r ..inh-,L,(in'heregilin vuL 1]40 4, higher Fn,·Ti> ruil lenl in ihr riodified . ifirit iii 

whichi. rrest·nll> he* frib,[halanK[|Brilii,11 Li . lirt,#414 I 

hiu curr,[ h ./,0!1, impon,inl thoul<hilidi nreh Irlli'Tfuilli .ral,4 
1//'Idornmen' .....dionndi·'i,bill' '/I©m fril]Il.j, 'er [,1 11/• 1 v.in of Dr Er/,11 . p,pi'T h ful• bun .1 1.1 'h i](11/14 Ul,L' d-Lf 'JJ'] 'rrv h,i„ ii,hrilri)flh,!irilenmini,1 hiNC,•rnpilly iii .ILL,LI,rern,irr 

• 
85°i,of lighilin,taTTe*n,4 finil·hr©ugh,r.,i•.1Lin·i•vr..irm,Nre .I,4 '14. |1 rs(·01.1 hil,il.lken a le.tnp mit• m Ilic wir,1,11% r.ifin' 
member thai man, [i,insf.irrnen * rural k¥4Iem•mil I Ill k .,·e ef 

•·diferin'.equipn·.en·an-efind•h!.Cklrt„lu, ·1uiblem•i•ingu. 

1401,11¢ - e,perial|v fram elher '1.Imilge gilicre[1 In %1'r]!i [n rn> p.,per ,!Ir·.t•roker.el'rie W•·h,w·dier¢·lirok' m [Ir· SNEE hympo•ium 'in lighlm,Bliel e ir 1 r.'11•il f,ir 4·lbw 
1(]Ilkv parn,crn wri,ni|;Irld WL Woll[,1<'ll .ilill|¥ ., k ge[ 14" 

7%1 m* flim haN £,gree£| 10 11}Iled n.il rir.1 .Ir LI.,1 Li / 1. •er,1 :ihil,112(•*I•Vpe•imerovee'ind•ithah£,M ir..pr(ihdilli,yo-•eul, 
I ·ra,ing.*Irlne..c•h,illl. inVL[Ing•·wrill,ify,Di,rniember,In in' .ind CICRI. allk| IF' Ilri· alio w.,ng ihe•r il [il i li, lia. •[ iii 

.1111' park,pak· in ih#,4 •hieh .,L[1 nu• require :*·rnir Lil all operal 9U•C,Ur. pil*.•14 
Mr C I.ke Mr Fi r m n•i :'ul Mr (; d ort r,·file ® filLl 1|11|U ·h w.· 

WL' 'On T cippr[,a h ,•ne (il 11]• au, her,11,·% nlini-·!Li| |Irre Le£' i Whii - t |-gell Al' polet· wt·1 1 im no[ reall' lid:e :Iny rt".pin·.ihilliv lilT 
wi.Lild, however lill/[[i./1.,p•I'.ple,14' 1,11'-1.4,/Le'J•ill.,clu• 

liT inienlin' 1% 1.1 [·[illuc, il,1.1 whigh w bil.evc wil ·upli,irl Ille Ir .ante. h veheenin.xe 4.11/KII A.triling 'e!ine£|lr'llv.ndihi• 
•henrie• d..pedh¥/f .,16 on,aidfui,ill'|, 4!,C.111•Le1Tworken 
11' ng in Ineral dill Ille W I lil li • il, • 111,_d 14, u•. r irl• In hal[ i·ir,un[Iv [h€ ...i.·I·ri· lightning iumirtrwr % uni mill re Iin 
Ir FA-n i.. 1 un,LI,1 .1 1© thnnk hin, irn I Lhe ,>rg in.,tion·. 
quppi.ing ·hli •m. irrini .ind i ., ·, d l• 1 IrC li E.4 illri•Ing lighr 'in higherihan,hanare rare bi,tw,ih Iheinale,-Ip(iii 1.'ili.i·• men 

ihe 4,di imperfcrily under.uindaL. Lit ligh•nin, w ir'llillioll + 
h. Im, lon kilii 'Imph #lili! infurin,ilicin •,mi hu,vi Hiler! me IM L hil "t 
m»L r, W. i|id Il,I .lerl Ihe ™deqke 'JUN. • •'• ,1,uuled lt,im [)r. AJ. EriliA-' '%1 M a,141 k v rr i f r,4 h.lia!<i€ h£,d p••• cr Aill.i,• •/ I ·w | 11.1' m'I• p l./ 4J 

Ir h., king t•¢na hirgel lif 1,111'i' oiher lighlning wilk 'i' Plit Ihe#reund p.,rl er ] beli, ./ It m.ly 1 111,4. '1]e clin· h.·•,· I ·. ni ·h• 1Ouit ih.i i,i.· 
flaih den•.Ii¥ m I p iii ,!raLLic.,I Liw in d, I r, Dr,!2!ritirl, 0,1 6,Ii I I r, i. flanhmer, 6. .ind ¥/Im./ h, w• noiloed in the ill ... 1/' Lhe 10,1,/ 
p.,r we ha•e ined ro nern'll. ele,/Ing,1 Irrniwiffir'nuie FIE,•h ihi'•0|C I I,IL,-d •i•ha linlehnik,·i fiIiI,overheill •hirlil wir.Lind [hi 
De.,1.*1[hia pe..£'rer,Il'sygnIN indiffire'l reglori•... I'l·,her ' Ith the 51. 1 eri.• .in h /k' u nd ilie ed. 1, enhle 'i.,1 we 
cruntry can imme,Gle|vik·lern,Ine rhe re|. r/1 rLinili - E r I.ir iet hilt· il,1 ihi pok ©Ii,u.ge• [h' 11./.1 0/er; in ..ea p i. 11'ing till .r 
lur t.n·e' .in,1 tuu 1hrni,Kli Ihe I,nle 1,4,lt In i high wilu. lal.wr.,Li]. ulli,r' 

Ihi. Iwilh,-Iltinli 'wavin,•i'ecille L,1,iri.·lirepr•.lily we*©dene,wimeimp,Avwrn .ind.aqi, h,ippenN i,n-edenpnles 
undrr rreparat,i),1 111 tl. Buri inill igri·/ lini[,14.te[Y withli•,rpil we%.ek u..li•c-ind Nplii lie'in[.ilir.iniv|elh.LIL|vcr>C.L+ 
Ih•1 *e ,••·L·d •on' 'i•alle kill , if..rhin..ince Te I. in 

rrchfiel•1 ...pler,·I• [1.Irk.ire.i We ranni' .Me [HI' h f irring 11 Ihr ,!ph Llic Kih .1,• ind 1 1ninl. hi 1,4,|C . il,Irl' 
* .N 0, *plaun ••r, inl p In h,·n' Wi d£, ·len,1 I. I iM.,il th,4.,inre. •re 

Ihe,leg *ngth. hih8 vi,|11|ge|.|hermen.h ni[|ler thil. I /114 |W '111' .11 •" 

re,il optimi.. .ind i ke *,ime iiI !11. ilerin.in·. IHi 'e !,re pix wi m ... yronw i,ill wilh!.i)[lit 1,0,111nl 'IL|;ihil' /bill| fit·al» im Iiip 
•ine yrni i.i.c munced Iii kni,w wh ili).i[,irr=Li u,ill|'| il[ L|ill|-"10.'h,m 
./ 1/ ha•e in •il · dirn 

Mi !4Iinmne•haghrolighl irmilril•reg.,rl,liglh.·.IriNg].1...·firii pi'/ 11.·Il 
in•lhe.ffeclth ' I'•erl,}111}weutramilli,ile groki·%.i'&'· The 

VIOU•fil,hourd int .ige •,i ... '6 tie-er·.1,· rreM'.rril iiI th nh 
hinpe In Ihi·. c,iming ·4· 4(in U, glve :i lenlk,11 10 2 few lil the qi,egilin' 
r Lial An l e r.h· of ' wrr ftilk,w in 'irr . r,ir .li [¥ 

A .1.herilpenple kiwi Mr Martin br. LIhii,r ih, 'LL•"ll' I.e 
ine·,or.vell .[Ii 'ink 1 Nh'llild #/1.11 1,1Lrnil,ve Ginge, ffir' A. u ./ lile de I w111,11, 'le[. ril Lhau' 

4, /Ini,Ill,Iri·oull' i. u• trrmil.: frill il ,·a fr'im in(¥.1 TI'gwin. il l'·Wi}r|[1 &,k·finition, 1 11,11 I,"LIr /1 lie 
am u%,n 4 In i kA und 0 kA i. i•,imi ni .iii ilie 

/•'1• |14 41'll.. r m J•i,1 "I mare. I. .hi. h 1/k· 
ii,]In.nii, 1 9 C ·v,Ie [Illinil,Lin,14 hw.e iin 'lie• ,]wl• .ycli r. ing .in,1 1 

minw Ihis 
-.4 in termQ illhi'Ne ni,mher• 11LI an £/ ri·I,il• it h Minph a. 1 11.rnerged tmin :i,i, 4!,idy . lighrlinig , f:i 
h '. in ihe .per M •he lighining JiNehnrge .,Tel 
*vaNNihe rep,•ri 'inin'·2n'-eil•nihe|h·irim 1441,n;,ridnn 
1.Irn,Hvdri,41,•en uni[Ii.,ik,troundpunfif IN·whthriere»'ih' 
heen ihe c<illah,ir ilion w,•h r! LE< 0/ :ind ® wir,Lill• region• i,1 
'SCOM le lo,Lun· mila . / .1/1,/IleN i,11 [' L pi r f L,r,11 11,• W Uile I I P 

ing .ill ih il •wirk tiperha give /4 th, i qu imn ./ . 1]•L [1 In Ihi' le 
pLW[ I rL verv elk™Li nwil 'n finil ·h 1 Ihe LI,re¢, ·ill e * ir 

Ufa/LI!'| L'pl[L•1 

/% you knew. 1/ hu i'n,wd .a[A th ' h.e r/en 1 ·/ coli•n' i lh In 
wt•have hu[!•eri, I ' ··irre.In• kirnwin¥r€34,inhi•!hi·Tiluinlig' Li,]r p 

..L 111.. 11•v ning dul¥ f -i· h hi,wn 'en· ., 1/. IIi J '3•31 workh.k Al»| 4•Ill,L inde,inilil, Tl,44,-thingwhire 
L,-T.,ie I :,inil, m·•fi,Trn.ili• J.,L.-n ·. Iern™ In,1 n ,• ·%, Ii nni•re d,ffic,h 

rk•wi hid .in' ./ filll,ir. 11'ililim, Wi, relivi·[1 iiI| arn·.il• al ilie 
ind 14,14 .i 11.1,1 L,ilifi•·Hil· fut en,1 we kgru i. /. 'In'in thi·m al exal IN hon in.'11/ di,i·el . ili n. [ l 'p a nd e x Lin/ne,1 rh, m e,irefulh t. 

%1rlka!4 ,[Wi ! Ihink Ilir f.irl l|U m,1151ll• 1110,e• LO," diu• i.u WL h 1/1' Drn LI11¥ t'VI[|,In.UIL 11|| we had h ill i,f [hi. hll, [he l·qi,/lieli·. ,&Cri leo Ii,I. 
In Ihe .i.ifie£1 4[}L'Ofil:LI,ill .1.H Iht rew. Ir• h grimp ari! 1 ....re 
dra•Ingup -h,iveirr.LLIL,11'ifurilior•'tringe,1/4edre•,equi• 

current imputhcreferred„, 'V M, S[rninnofind •phiewitrn,ii,cm· 
phi.i. neneigy 1,1,)1.11 1.e,i,rin,•rin%,•f / n.rill Ili.,1,ini .,iuld.x 
pce™rni..'..inee. frn.|dI.Nockund./.11,|lk,k• 1•14,1¢ar mo Inin' Ii.,·11• In iht· Crmt·,1 4·air• f.,emily fii,in• 1% .dre,id• i.,king 

. VM, 0 11 (r'411 9 VI It{.Al)]12[NG-\111 % 



™'1[n.i. i,pera•ing m•. m i•ne 'Lil hr us,ng ieclesin# €ire,·It hreal.erh 
./ · 0 .... 11,0 w.. pinni we kie ning m •M' here I. :ininir,iurhh:-rlpill,Inneceurilyli•wurn'i/*•1* mi, 

.,1 ./.Iligngunni'Le-rinui.,In•·Opera·ionsor/clrcul•.hre:ikerund 

.il,·Ind./1. lf¥,il. dni,uxi,•ill·/ 1.ininit Lialywlkinetiui· 
eli 1,1. Lhere. litiI of Iryl. in mi·une • nunalice iripsen The [ir., and 

d./r C;./41.1/1'al!,w.n'h¥'il..cading' i,per,11,1,UL••.·rice'll[MN)Mcerl•nlyhearufule" Thi·rrop,bal 
hcr, IhihiiiaM,1.illri.indwa•r©4Ii·.sr•iwe•1)/le•.qui,e• 

I indpi,•irli, I'udi•hirge,•en,™in['nmi,li.le .Tik.·4LLL.,Ig 

lei 
liek in bydie kwagga 

Maak vol met trots 
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RATIONAL NORMS FOR ELECTRICITY DISTRIBUTION 
IN RESIDENTIAL TOWNSHIPS 

J.K. Von Ahlften - Pr. Eng. 

Mr. D.H..u,er: Pr-•enl 
Tnenuble effen [nhe given relh,4 fin,[ingoither,immission.•iii•.tedhv 
the Government, me Mini*, [if Commu- De'el©?ment requebt 

Ahlfteri 'i] Fri! Menl h™ revi. w of the w,1,1, m Ilw *,ali jumir 11,;i' huii' ed ./ /11' N./1 iiI 1/ ' 14 ir, Iniper mon wlh iller.dicg und 
heel,Jeephinvi,I,edow, m i. mhlin La,•rule wi.Lirm produ,e, r.1 
'1./ .Lirm for eler™¥ LI.'ir,Imon in r.,1·nni,1 ·nwn./ 11 norm5 Li] rapen niall [h¢ 1.·r•,ce·. i,nd Ihal [he aip [L.i:hority r¢%,ion••1•10 
... he preiumpiuoullf me to unempt i. Introdu•c Jule• 1/ 1his tor hoily,rig •n,luers yhould Inke naive ileps J .,1 1,0 10 Ihi· impkmen[ 
*•l,r 11, en,6, Ivolir ti) demi] hu• m:Inv Ci,lilriliulions rn •he w,i•k allon 'flhe«e niwi=iv•le as wL·]1 h publicloW,hhip devaopm.nt 
inN ofthe AMFU Inony,!wn[ limt weilld t ike 4,10 longand 1 know he I .# 11:rThe. a"lill".tslar[.Bl/·membenior- Hi•wewrm'Inrbc r.com nended 'hat the r.'<al.,ry i)ngl,ing r•·e irli h 
h 41 unkrl.v uf al) AMPU memhen • in (·Di,ne,mnn •Uh •he leL.• :•nd economic a.pect· of arri·%% ,1,1, %,neen· Ih Ink• le veu tor >(iur 

lownihir and bui# serin·L·sand rhal the rusults.if Nuch researih h urti•iri,eff.i/%,in</ir.h;ill 
effemved,ipplied and. n th,4 en·inecaunr thal ne% inruwalive wiring 

To '%,1 Ihu Minisier in ple,ne,mng 'c re.inmendai,i.soi the 
IN•,the Gin],m-n i Ilou.iligM.,[ti p..'%41, •niyhummillee iiiderthe 
C h ,•i. ..1, / 11™ 1 },re'l ir G. i rT,il i•f Gni m iJ. I¥ Dr.·Inplnen• ii'il 
.L Hrnlihillg Plii'L• ( u,inci ii,lider the('11 i,rnian,Ip of Ihe Mirii'Ir wcie 
*P 

With rt !1411, Ihe unifet,11 gind ird, OALrvi• I SIeerinKC-itiee 

quentl> 81.ilihi•,1 4 tk NHR] i. mwiltmic,1 -h 'he Dircewr 
Gener.d i. Commilit¥ I.·velopment and n /,4 ilerided 11.1 [he 
preplir il Lin i. rhe nee.4,0 Kiliflew whould . unili rri,ken liv ic.hnical 
working [·firnmilteci conylili,led nf member. with the, r..·co•,ir, 
epahe irtimihe v•-sic'i•is ©f ....hc t©co,e'lh©1 .•10·w. 
•el•Ic,!6.- 

• witter ret,cl"in 
I Sewer/ge 
• Rila,]., Sli•rmw Iter irli' Sli[,·u:,Ik• 
• TY LM,· Lril ..p(.1116„1 

1. TFCHNICAL CIMMI l'TEE FOR .1.ECTRICITY 

4f 1>ISTRIBUTION 
rheNEIRI:i/*ilihe AM}·Cuil,illhe Ipprii'* dvia•ill 
tow the 'chnicilluinimi[,a• Air '·ltrli·Ir/£1,4tribli,inn und .uell.d it 
ti, un,Ic[tak' Ii' L.l 

Inr JUIC"in .... The &/114,!Cinmcil,inh• AMFU.w t|iL' ri •,Il• 'I i,w•;•rdk thL 
en,1 of 1 •71< und Lhe 10|11,wing 'li ll i I·ril ('nl,•m,1 li•i Wai 01,1.1,[ulcd :14 

1. INTRODUCTION heing i.ile/·malive iiI ihi' 1 Linmx it·ginni m •1· Refill 
J.K.„In thift, Chairm,in lindihi• 

A /1/ AMFL repre,en•uilve,in Illin w !4 :/hmilled m ihe 1 /1 Convelt,/n I. DITI. .. thi· 
w•rk .In,1 prilitre* hni: L| Cam,nit• ThL·Klieringtomlmi. in 4,•ti,hlishing rall in,li J. A. 1 ull[,rwr A.EL Highv.•1,1 R .,iwl! Vice Ch irm in norn.% friT electn•Hy di•Irihill,LIn in rc•iden[,i,1 1,•wnshipy N •. fell. K.J. Murphy AMFil (*lipe Bl,ruch hi,w•er I}lat uniere [ [inline],un•el.,Lhui,linplving,hr re,sonh flir 1111. Hill AME,J Na•.il lian•h the .t.lkhmen, 1,1 rathinal nern,% Ir eng/eurrngk•rvices and i,1,1 J. 1>. Dai.!01,11 lilli J ('am· F i'lern 'rali• 11 lining th' i[Imini,Dation 11/1 'rpliciL,Lon / .ich norms would be ef A.H.!.. F.*I- AMJ·[I H..m Bran•h 1* to 'll L,]Kinet·. mi' 1,•60.•i,f Ihi• A MI·1 1 

2. IM'Kf:ROUND 

In order k mulle an *ssmen! ef the ria,olis Jeading,li ihc citabli4· j·F,a C9IR N,imin:11:41 h• NERI•! 
mcnl (if retinni]1 norn* for eng,neering,eivie,•, inineees,ory 0 skelch A. 

le,I inihe con,i•irution £,fihe techni, iiI L•p rechnic.Il - 

hnelly Ih• h.kkgrenind whi,h Repre·ier•,ilti•c,Ele• Irl.I 
J.J·11/. 'awlin,1 - NO/1 - Co·ord,na,or 6.,ill the l.ch..! eommiltee% 'It·•lit,@ w•[b i,Dwn-vi<e. in general 

EEI ammitiee' 

......iminf .ferunce ./.C,immission (if F./.vinte hou,in, The· Soinh A f rican li•ix·i.,iin i,f C,1,)4,]li,ne Fngiriller·. * ctrieal Lin J l ien, bnrer kn .. .s Ihe Frn che Comm is iuin . w IN Ihe i t,iesug•lion Inechal•al ihvision. in • Actl m 01!nmenl il /,rl .1!•L% rn Di ri• te lo the tii thi ir:rL•a. in !he 6041 Lif Nurvice,1 1.in,1 for . nti il ti•wn•hir gu .hnes andh¢ siand•rclhed ypeeificatin·1% f,ir e.inecTin' a•· dcve'pmenr i·Tuct,In The'.PO ....inultedre@Lit..rheiri.qu*rem.nl• fil, 
1• C,immi-n cnneludn[ ih.,t ihe priee a .in 4·rf was mainly· in Ihe 'cotlen of underground ci•mmliniL il,Lin Ulihh'% •n 'he wrges of ihe 
nuence,1 h, mAel •or» h;ned igrn suppl, ;ind de·inand and iha, the 
i·Li,1 ,if Ihe eng•neer•. servicti• pl.,¥ed .1 6,]hordin 11. mlem deierminin, The ESC'OM representative -14 11(!iniT,alpi] from the the finulvilingpince TheC[immiwionhewewrloundthal Jld,vclop WeNIL·rn Cape 

Undimiking which h.,i [hc I.irl,esl pei ·' ll of ISCOM'l urb,in .0.- en cumphmwil Llial the Nt.,1Jard l.1 %,T. [te,• der.Ji•,Jigl nf them by Ilic;,1 iumen and th0§ had conwiler,lhle exlk·MLnee n dk reticulaling A a,!ihil,LUe .w• miwh highur •1 wi,ulll h• c liprliril had lhe CiLY n' 
Tnu •1 ('illi: 1] ti•wnihim 11•·lf priwl.....vi•s 
liwi,% therifinre.notiurprkinglhat,toc/sureth ./.,indard6ulhe 4 GUIDE!.INE' FOR FLECTRIC In' DIST,411'll)/ 
inE..erniccs speL·if ed ,•r p.vided k. as realimcand economie• '• le,hnuil(,inmt·rhekll,/firlinicang,•Millh[•170.hasmel 
,•Mill, 1. C[,m.,Ill,Unmmended ihal I. lar].% prov®hil 171,in./Inreanilh,nprid"adrhefin;d gui•Lin.• fiD'.bill,i.[110 
.mi-Lition' .ind local iliuharrn©% L. 0-,B"ion wi,h ihe CS[R an,laM'ri,val h• ihr ;IL,ihi,•itle•rned •houIiI mrmulal a rode *dur.M with which 'Uauthorn,¢.and 
devel,}p•!Te• mi.Inmp[, Diking...unt ncedq ..'mivar To i I u: f '11/ Ii,rk .1, LI,4 Cul "]Ille, s U ,;IL/]i,1 .1. /34 'C I . u.¥ 
frnmul,crem]!Ii, Irli)thu ThL·('rimm»inii,•)wqi,ently••i)nt·luiled 11' NBRI , i . /e in illo: 1 f iral al,ihoritics in i he Republic i·/1, ding 
thal it W;1% 4!%%4·mial ,£, p•ludi· I. iniplemenl wniform nerms for aU EW OM [1,!: wiNcenrlcled:md rehirned b,i:%COM .ind 5&.LI 
le,VIL... The queslionn;,ire ,NN leng, i,1/1 ....1•|¢ authorillus hy and covered ihe whole 
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|114' fr04¢qignifi•.M!.Lvii».ire Ihettorcti. be obl•i,iull/,ihiu i.,r 

Thi· v.duable ir,•rma•ion *Ilkred frorn ihe rep|» Le,|le ques, iorinu,re 
14 n·/ect of ili·riric,/ di"'ll I " .i·llier w.h 'c Cir© All-L ] 

Ill *line• :,A the T PA .in,lilineir /111. wr• drn/l up fumiwl. 
die t.ling„11 ihc NUNId<...•-iy• i. •4 w·,n .ed'siheb,• AN•hi' gaa,liahivey.t w K Ip...ed . Ink·hil//rill'holitie.. 11 
li•r th j •rep•ra[,en of the new g ndehn'·. 

.. LI m ·h . 1/4,·r :n i . 11...drallw r ki ]11. i rewme iii Abl),irlii'L,|L' 11' prul ·1 Ii,(111,·mher•.el (hu· 'reehni•,i|C,immitle¢4 
Irregiven:i]}lu i. I /, i 1 1 -kn Im'i,w .hir. rodi n mi·41 'ilmr' 
•ille" mid upi r le, i. I J Ii, ilr LW up .]n eitiniaie of Ihi li•t of 'he i- 'MFU rell niatiw. im the Com'll'•el· /:..i.n troli' 1. 

-In,MtOM=h/¥1: 4,«,1. diffelern/pe•/ •.I+•i·[ 
1!•6 Plan A w.,s Med on u lypiC.,11 I. aul wil], 1, Ig ©rva. plan F wa• 1, dvil 

u] a I uvuu[ wilh redued Tnuil I ,en' ./. 1.- vi,1, Mil Phi r 

pr,ivided ' ill•nful'lailon o• r i lall, 11 Lrh n ilid eno ir li wnbill 
Ii,file':|1,1,111/11!glvine:-i'|/|I'il 

-[h Livera• eokiof th, s.1,1. canli. [ah/la[ed,•ftill,- /11' me 4] ilchi:nADMI.I•.r:,4-rlier4uppll/frolll¥.Ilul.4,,L,i.n, 
111:N rk•*..c ba™cd up,•n •n ADMDi,EA kVA pcr erf 

PI,InF 
Plain A Plan E Avera.e Avrr•,Ke 

Serike (443.1,1.1.U•ng ur•,i:11 n,unded 
(309.ill] (383rn•11) 

•Illil,4) percent liercent 

Water IS73 R 143 R 414 
912% 

Percent 991.. 7,75% 11)Iii 9 69% 

Sow•i,•r I 99' R ./ I t. 
10.90% ./ 

Perce' 1•33% 11.80% ID .44.4 

EleL•lielly R ./ R 857 R 'M 
...Ig'x. Perce' 16,98% 19,35% 19.14% 

Reldenfial 
R 1. R 131 Ill 

* Lighang 0175% 1% 
21/96 3,00. 1... 

Pere•nt 

Re,id··and 
/2 676 R 1796 R174I 

42,59% 46•1596 40.56% /1/4/ Perci·91 

Slurmw;iler I R20 I 772 R 772 
16.1*46 17% Percunt 14,20% 1743% 169()31 

R• 773' . 42/ R4 273• 
Tf)TAI 1(lo.. 1.. erl dwelli!,2 

SAVING q Aover E Aover. In,er F 
Percen, 21% 269., 35% 

NB: Tht· abo'.e alialy. 6 ba•·d on eo• obt:lined in 0.·Ii•brr 1980. Preiont da> coNIN haw· probably eic;,lattx! 1)> Minic 34)% . 

The above citimaleq do not in(Ii,de thu Coili of the e•,irnal .,i,e» Three C IWRorie 01 IL,/,rihip cl,INg,ficaili i, wi'Tr ,«•·pre, 1,4 ,!Il rie 

"r pl> ;ind [runkrn.,1,4 'nor LI]ec'ra. 'f ·11 ' : rvic· Li>n neene s of any Cer'Illill.i!' r.•||- 
. the •undingy©•ice& e g pl,LInhing drwn«, dectr,™1 wiringetc , 

hilliirethecN.Tohri•gihi·ierviee.·nibet·rfheu•dilrv 'e, tbepolm Calcgor> Ty' Al•/1)/'/ 

A 
/'UbL .[VIC¢4 R Miedli irli'rui /1,]i 

€ 1.-' 

cuncerned wi,% Ihal 'c Jifference In exl,=r. Nubmilied bv the [•eabon valites .iprly where Imarninreci'll·nin,1,•rellpi,re 
m,Ini// memher• and ESCOM, lia*ed r. lhe 'excl[ ·•und:Ird, i. hein# eon,Ide.re.d ind are fairl¥ W 1,1 k 2/h ,•r-p 01.1. 144 knnu 
111•Ir re·.pectivi! n•gionN did nor ililli'r b> Illi,re 1|1,1[1 + :%. 'fli h dor, * * perien·¢ Inc» regilin wl I be Al·il•·lirin,rwig Nic, ir, bul 
tndie.,te • the ni)rm• foriheelee,ricaherviu. irc prell> well up / n 

•.lf,irrn :rand;,ril R . A .11 thu· pr.M·li l,ine 

An,il,I/ •· r n•s of i·]ecm.'f di,Ir,hu·In .vice =incirilingand 
4.2 I im,(% of i iiI(m· drilp rn·'11#hting Ihefolli,wing,n•cruingwverfige fi•ure,uerr,1,1•Ined 

Elpi·Iricil> Di•trihuli,1n C... P.r,·rn(age 

Hip.hv,illage·.¥·.wm Illii 1„Il„W• 
••W•L•tape'.DIrm ./ 11 V Niu.,0/ 2 per,-r 11% I,Inlirrne, 2 pere,•11[ 

Ill 12% I . il .·,ibilt . 'peril'Ir 
TI•TAT Rl !50 100% 

Ile•ilihe mo,1 higimil·•n[ iiI ihe· libient, i dentified is thu, ing,ne,·ring 4.3 Vult·n• ...# 
·nice,im.T num•I nece: iry when Ih•.eeful luy./. ne:.ef e.ich 

lervi,r •re nol r[, [irilinated in ihe •*crall liyou, planning 
iletcrinining [he /01*drup• Ln roll. ,1,•,TLI/,i• 4A I.en Indud.1 

Ihe Fliu.·h• Ciarni-n'• rcci•mmend.[in. Ihereft>re en1,uge .m in me Apre. lix :11 well .i• .i an·.pk i,[ h,1. .' ll•e [ful. All' 11 ./ 
uwr Ill 'rm A p *iding. ecolomical Bide'lial layoul wh'.il 
'll,·5 le ./'In...rin' .:rue.' need'd . /: occup/n•.1. i.*hich I. gAT rh tri q,Proyed hy [hi A™tiallon •ii € fla ' rigirwen in i. 
irc./le •o :hem asa J.ing/·nuronment within the•, 11,1•n,i al mean6 /Kanihon·airirilin['rreparils«Vill'. ]11.1.l'nlle·Irl· 
Ihe Ibwer,·M·lrehinle' s,(ifpr•vidin.•i«.h•clearl>·ho•,n c|' 144|r[InLntrimelided,he L K Lh.ir¢•.6,14olith AIne.inigule 

111,1 riad »01,1 phy,a k, role in th, cosbof th• eng,nurin#•inices mel l' rul 11 war. :. . ked in M pr el k • | In ir,11. r hl e,/Ii .1 h, ( :,inrn i[Lec 

Ile m.nk and %'h·•k' 2lcc1lint for ihe Urges' e....Out members 
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OIL & AIR COOLED TRANSFORIVIERS - REACTORS 
CHOKES - WIRE WOUND RESISTORS 

BY 

TRANSFORMERS REACTORS 
Air cooled single and three phase to customers Reactors and chokes man u lactured for various 
requifements for fuinace air fieid lighting, m,ne applications A C single phase & three phase 
lighting or any specia) type 01 low or high voltage DC and specials 
transformer 

HEAVY DUTY RESISTORS CHOKES 
Heavy Outy Stud Rheostals Rewto• Banks tof Walercooled chokes for heavy current 
Light Duty Starting applications Chokes for battery charging 
Close Transition Starters thyristor drives. variable voltage drives 

Con•erters, induction heating. Air cooled 
*.."- chokes 

ALSO SUPPLIERS OF:- Distribution Transtormers. Mini and Mobile Substations. Sectionatising 
Swilches and H. T. Fuses 

n*82271 .flale 2135 Tpleplione ,011,880 14PP Telex8408 408.A 
arketing 0,41·.ion Tolep·ione I.1!834 1971 Telex.2 778SA m2=ca ead Olfice - 

•,K .. Pieterm. burr, Te, u phone {033171451 Tele* 643428 SA 

OAK lililistriex (Tr•„Mvaill) (l•Ir) 1.1,1 
Si '.. ii, af OAK Indim[Mi l•OUI. li lli I.t' 1. 



., Ar'mon hah .:cn e»re:.4•d h ecrinir' C.imm.tec m:mlierb tha· rei,imin. ndulum• which were accepted b¥ I. Omernmem, are th' 
I. 1,/ (if le chii,1 cridii r,Nult in over i]-igning The Commitlie 'h e lot'r i lk],1,1 lewlep'Fr·i. v.licl l,er pnvale ar lec,Il .11.thwiril ies I.114,111 . 
i,cri·Ii-hal ihi' nial /·•I, hii, inihe .se..i 'f:'/•ilo d/[a 'mil;ir .i ./.•41118 1,4 ilevekirin,! 111/ . n•hip full' i'nd 101 ihe in*11:i,Lor 
ilial i [fured! 4 lh,· AC r il w,4 di·, Ii,i, d k) .,cler,1 the ArT /1 ilill 
•tflge Ihi earliur remnimendaili•!Mid [he NientandCammi•sion 

In ./ remir,1 the Teehnic.,1 Aimmitiee hi' reenmn•.·Ulled ./ thi •.4 1-Arl•,ing appr[Mro .nice .... 4,1/* to res,dcrin' .unkhip• be '10.1rl' 
Thi mide leeummends Ille u·:c· of the AMEU Code of... de.. a li [ th It rhi· N. .. /ph ai.11:onl, ' I i' il Lica p[ fin:mend respon' 
Apiilic;ill,in eF .likiplk· \t·utral Farih• w Inw kiltag• De..ibutian bi.• fi. ihv· ·•·· ,•rpned ki Ihr inlein·,• ien••iln•kin fur gh,ch ihe 
%,41 rn' . hu I m kc% 1, cle i f thai i h,·re .ire olher methods .ind rcfer4 10 $/)[w" mil•· •cce' flrianial r.insibilii' 
nihi,•( i,i•·••uchu•B•SC'i,de(Plol The Bill,che Coinm™•ion hnsfunher recommended t.. le.afeuurd 
4.5 Ntre'll,i:,htln,1 pureb il·r· from having i. p al livic• for the sa# 'In .cir... wl.. 

rhe kilde re,omintrid# .e•f i he bAU«ode I Prachcc ft>rrubll' I. p'Lvil[•· munsh p de,¢111.rhas olrcal> paill fer the 4.r'lee* ,• full 
Ilid recowre,1 1 !,dilin K lili ihe Conilri[ ee h.5 1,1, Ghth m th• plirchi. price /1 lhE• irven, recoli ll.' llut ·he f ./ S produce ihc Inen 

auth•,1,4 taking over r¢spnsibilli> for the %,rv=% shi,uld omy N 
i'wed 11 Lt loihn.ee normal tandswhuch would .xe'lud, .iny m»viwim fur he [i] ••./ 1 ,·iNk• d ard Ird i' 1 Li hi 411 fii] ilill 'ii.r iii:' I nd ihi irl re lrIplt;11 i•lpt•nd!•urc of th¢ 1/1/rn.il eligineirin.•ervi,c' 

& }f-ing A[lial (illitk·e i.• I·N,ilied lut ./ pri]•cd 6. ADMIN/'I RITION AND APPLICATIONOF THENORM. 
(,1 1.·41» Mr [he eng,neering :enice' I... b¢ :irculled 10 ' limited Thc Ing,n(ving repres. . 1» o he Depdr'men[ I 1,?cal Go¥ern· 

men, u[ lile· fii,]r Priwire,•s (in ·he' Slce·rin, CO••mille, i,ms,dered th 11;or lu•n ir roll. ..iliuri wilh Ille United .inie,pal kkeeu':v: 3,•d 1110 queN!,(in Lif an n.mpria[t· •ehicle for Ihe admin,%•ralion of ihe ni.rms v.1,1-N Pri' vili, Milirn,Thil A-ki·Iui,u) bul 'cau• ef the ur•ency orce Al Ilill/ed and naw Inhm IL.d le follow,/ prn ...'· - 

Ilthrni,iller nedii.Inelihilini,wl.nt..el·[tuthelo.'(lori. 
• 1.e'ch'uncedflinheillonal./rmitobepri,mulpated'. 

'I• In Muni,·,pl,11 %ecul!* 1111% theOrilinince€ exi.L i•'app]' them purpi•e - 

I 
Juh Ilirli··.bilrit Capt' 'lown. 11,!rhirn. Peloria (Mi,·theT™Innal,]11,1....bcon .,rprowd.heD'pin. port Llizal•:•h, menl nf C,immimily I)rirlnpn,.•n• cinfl publ™bed, ilic Lxecu· Gi-1... kemplon 'irk, 14,odeplarl 5,Indlon. nklvme, . e Cornin :tec . /.1,4 Provintt -11 al|o/ •he dE.%./ . a l]Irrnh*.Pir.•Ii,wn, Kle,kd•rp i.[er Liurg, Wi ']J•-rk, I. dili,int•nt m lie ..' hv the /,Williri' LI,efil '.m 
INN[ il:d- Ki,11+11'¥.Ne/Gme PieTermarvhurg. 11]= mell when laying c|own.-IlitionN fof ./ prini'In of •en, k r,1/1,1 WI k,ini, S holbilrg R,chard•. R[•v Lad>Nimlh (N:1,4 fi][ liew liwn.© wr ,]pil;iltn• £,f .Tvin • n rezoned,ir re Sll'lli 1,11,# '.fge liwl//l ire iN 

10 11!r,|wr infi.'he :i le'.1 [ixal .,1,(/,in.% nn 'e h-d principles • Thi li•rm: docur..1 Nhinil' he u•ed w g.ern ihe dc.I 
underbli in[Ilhe i.i.alvt• l of. ihe 0uilelia. d,•U,*lon 1.,Ulens [wr:Ime[er& foi,hewr•ice' The ph>Sl€'| in#Halion .fl®·. 
wer.• Iii•lil in 'he war,i,u•.unrie• al •'iwh .i ,i,me] c•.ns.,sling of 'ht· Chair· henic:•5houid baurre[| /1 In aerorilance will, the rele,imi 
mul i,f •Ili· In' Teihi,Ji,il C(immileesarl linal teehnial airc¢1• und SAI• 11,1[••ric·% NWM dot,Jmni, whieh Willfurmi1ir1of .In•wL[L .174·n••,I|quer,i tlie riern,% hy refuic- 11 1% env..£1 Imil The 1 -n.Ir 
Rfill.hreprewn!.,1,»aflhi Ilel·li.uik·,hn,c,IC,•rnmi:/c•·re;,bo 'Li,Irib. In their r-pe:. provinces will ellher u.. ext,·1. 
.re:,ent .11 'lle heli,14 ./ Il, 1),1/1/ pon 'll,aheil, Cu,• To••11• frnm ihe norms,#,en' or merely quote b¥ refrnne¢ 111¢ 
* lintlin .1,1,1 l illia Mill regre'ably The a.endance and r€· 41,-fi, 11 .·. r-wire,1 in arder iii,Li fine iho love] of 1® 
M,L= liy Ille lilli int[Cilyhh arloil I ng,nreb id·he above M: :cled =vii,•%1. in ' le,1 finrli•.peellie•,iwnihip Illen,i= hilb 

1,]ul.lu•11(irn!,·4%1/10. Ilwinildupparih.i,hcrnai•r,4(J [bc chi,Men will ihenhirnme -1 01 the fin,d approved„ind,lions 
1 owl, ( 1,·TE n whon· Ilit· ilneumenti• [in an J invi'aii,u h,id bre, •c,i ileglibll·hnt-/fhe,own/l 
eil l• T f illed 'li ce-], wi[h '4 41 p,ix• on I l e e Mikid di-/1 6,1.10* I 'lle .ced/re .Ll p'egrni iii u. whereby the Ii/·al ,i,Mhorin 
il JiT remeullve Cily ,in J 1 i>wn 1 1,•lrl,41 Fng,neax bcuill• iiI 40 -/11, '/4 Lh,ii le ·.t·r lice·h,I' Ingalle:1 11,•w· h r. Cnn 'r Ut'le£• 1,1 
.irl[,all,]• .,• ·1. Lif inle m 11 i i,mmu•,c .i!,ar i.4,1,Jii,Inn beftin·lh.·lownlip£if I. el.n be irl. 
11 n terre<' frg ./ I'll i.. #.Il-.•ed, bu-. ce'. 'lwn·.Trli,pla./.i»n.rlic.:cornmenlin.i'.i.. 
,·Inilingh#ih:1-n•dletorwmencirnmer,IN, ic 6Ni•ernb2' 
19/ Ir, ]i L|i, " •,·led 11. 1 :in,hnrne' invi,Ived /11"Idir. Iind h.il 1,1,!eilic'Lip,i'*lrilwards- ht••enriee,p•ovid. a pubilive 

ine nl nflhe [©*mhip 
S PRO'll' 11/.]F|.J'... I Thr rn./. doe.unien' il. pilhlished will p.'vide ./ b L 

./.,Til kir ./ di ln ind r•r'n. rli•r, id lh© i./. 
11 Ip 

w./ re Limn,wil I h I, 1 11,· 1.•i h.,al ' : rnri, [te' would mai nh eon 
Cil™le,rl lh, lu'lille,Ll,19·,·lif r|le 'lir,114 hil[ it w.,1.n..• lable [h, •levi. r ITem ih,· non • ilir-111,•n 41€)ula I.· made .lhe 
11,4L LI] [li:,]11,1 4 r.1 i l ingli; adrn, r,1/Ir i ll' . i,n J fi•, il l ..·iek ald pri..•r /,recli' i,f ljd Crowinnill[ for [. . is.1 deullim iff,•ilingli,wnhir:k·,•1€Ii,Tirlil 'Iri.ilirl,%,11 re•ard[/th,eon,re A 1 Ly InT,/.Ild r. p,irl for ne p r luil ' h.ing.....il'il 

ICL['/Ir·in> ibe .i],4, ./L,i i 
I Iii !11%t· h[,Th I 1,]Lil LL,11/ r li ind Inr ile'eloper work to a 

I [h 'Plirii'lli.%.illgi•....iT,lil].hillie"..,Inrhe .·nmn,[ink/,iuMLI,]turn'·nr theproce,/I'lli' ./or'he 
•ervn·%.I.emelil .[.Id i.· fac,Inaled 
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Prinviliual [)[diliar,• wcic re•,al,} Li,Uu,k fu, me,cl-n, 
reL·Limmrn.1,(in' Delix],lix liuv' rli,w Iii lic Idke.1 . the 
appri,prile Ju11]ilril]0% ahli} whal niuuurCh ,-11« f•irlithe De'llopilirill [il) [ Iii lili T..11,1,/al Mr:Ling. Tlic !11,1.ir]LI id Lhe 
Niemi.,1 ri•rimniendillinri' :h, Lilil be retricle,lin i .ler Li lli 
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mittediothellpp Op,ILLWhigherai,[horn,eqfoicnng,deraTIon |li'miN AMFII .1 0 ile liwl,ihir.of Ihe lichnir il{'nmnilnee wi [h:· le enT 
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deNign i. I ler,% are Li!44, |,0ing liremirli| f,ir incol irrilinn In 1 I I The Eleering ('immille.· hap/* :1 Lin '11 Illir,I L|liL •LI L·,1 4 

** fu It•in·. 

N MAIN IMJECTIVEHOF THE RATIOhAL lilli 
Ill I.G Ill n 

Turnin, Li, the n Ll, 1.,wk m' the • Juil · - iIi·· · 211 r,11,1 I ni irm·. I A ril " IIi 1,1 i I! 1 1. :ilrnil lial lic.11 ",101,1,1/ L|Ld 
1/I„Wn'Ip' Il 

pri]' 1-n i] f all townd, Ip 91•rvi, i |le m Th W new LIp,1,0 IL n 14 1 | ,>i•111 
planningwil' p.irtic.il irreferen,·: m.rifur• L.Ver,!11 rii ,[1 Te••Tie. 

111. .EFF.REN(·EN 
R.-Lill¥ * nornn iniel. ger,•ce< Iter ler •bree li w·|• ['110%,hhn 
**11 - 

I 1.,]werine•imL·gri,up 11!.1 1 01]( 11[ • OMM]*. 1<11'ORI-'IHAIN! 1, 

• Middlencon,•... 1 /1 'ANDCOMMINON .1 I·ORI • Hi,hv rin,(imE·.,ilip 

Ile,Ii'/gre¥,ire,•4rn,¥,rhean[Imiu·.lile.·Inpmen¢m:ghi,wiur h. i 1 ' PA G[jill I IN[ I I.El l':NI{WAI 9 10,1(1%- 

(11.v"}14 e.' }i /·lell/null w '1 1-· 1, 1/· 1-1,·d n il,. i•w' rieri. PARI]V 

and n,le.1% 11 1% [hi•fet,ire r:iiI mli•nilri] Ihal [IIi (,u,464,11.• •Il,Id hi· 
WI {All/Fl;{.Il/1.I.'ll'.....UY'll 

ile,i] in Ihrir .1. lirailon hill naxible The, .,i< Iherefore pr,nw. 1 Rlitir,·1(. 
11,[clided ..umnbul- 1(,wur,14.1-lid,i,11,5,-,1,/rn .i il'Lworkd•4!rilil 

m i ]:All)// NIRM' Folt In./.Ill' 4.I RVICI« 
P I {'RAI[/1·1 ./. 1.111 .A !(ll 14... 11 /1 14/I 

VMFal!4(;14'1&14 VI k<rADI RING-MII I,ile 



THE SIGNIFICANCE OF ROAD LAYOUT IN MINIMIZING THE COST OF 
ENGINEERING SERVICES IN RESIDENTIAL TOWNSHIPS 

1 . H{)[)1 {1']f•I 

Mr UN, Ahlfil n h:. /.en :on" IN,ik/[I•Ind ri, the eff. I .i.] Lhe 
NI!141 1, reci•ntl> deviuL·d iii #lerminati. rif .inn!,1 iii,rm.. 
engi,weringiervicc Irr..lial townships Of gria,e.· .nific.Irir 

Ir,| r,igin.·,ini| rmin plariner, which w:r..i,rne•IM, ac·Ti•ing u. r. I 
ill.lii,•14.11 LI·'.·li'[,nier[ pr•,ble,!14 

Ille .1, v.1,11.,ged co ordinuted di i,·I'ipmenl hilw been IL[,4,4 [1' 
monslril.·d h• [hi· Jewleom:en' i,f MI[i·hclk PI,in rhernloured»w 
T-n on ·.hi l ipe Flats. [ i the *r. fit'[he (»e Towr City Fngineer 

£,n ili•m i, i, i •· I·• i. i ·.44gh ', ip, ••i.d• firdi',. B i/• ( rin,!4!id r, ,·6 •, rh· 

* r•, 4,16 u ! lil .4,p<'Cwuh IOr an minomy or a •ig,4 m 
prm„;,Il,d'"a'„ d,ri-kihinUNifert·edtd",Brand ]971) 
[h: pmee.rewhich.r Ven'hlfienhilude.r..:i·/.pi%•orecog· 

phrinin: an[1 k··,1/ i. re' lenld IL,-.. Hopefudy 'i :i'i.Ji 
iwin•dilivi•hipnit•nl ip9rn:,·11•i||141'nilinrnimplemeniani,ne.•1in 
plililte 1-™hir' 11[!1n / •r Ihih .-4 4,•>mil I. onpe of (be rition' y. 

2. THE CONT OF EN,:INFFI,IM; M./•I' 

11 h#.inr het·n .q'Ii· I' 4.. dowl proce'lurel or nonns [slandards' 6] I 

whibwillheun,wr•illy'lpricable .,ihi·Libecnpluihle·opal TWM Ce,i•©ron -M le Idial lial,i ./.1/1 r. 
ric,• hi•qui•e• ,he .[l in rn r.1. i. he differ,·/1 Ner,WA 

S.In, Chi i·f Reg. 1,i h Officer - CSI R which .11' min,rn,a·Ii,[•leoNk Th,4,•her,u«·inoncca. lf,ker ')&1' 
mily.-IL,uvedli¥,i·'red,litinni,Nundurd&" finrex;inrle ,ideil'iii. 
" ·.0.,[le "i.' Irli k m .. 1,1 .m Le,1 nr b. car 4,%,ner#. In 

ini,thrri·•e hailrilmrn:Jyheeffecied h,·•dowl,ning nui'%·lemem•u,h 
a#*rnln:lie,Hped-tia.. El©wew, fori®gen 

/\ Wate, pa nibe /1, 1:impleville- exper,re,H ki whlch rifereaw ha& *n 
Ii] dc' MI V,in Alilften, /·m©tbir;,[e·.thatIhegre•to[,werall.'. / \ 107. illyh lie,ChiL·/el•h•r,Ilf..ing:L,Cl,Ilition*pacefr'reservd•ien' 
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A..1 1.his 40% 1 icv.;Il. 111 1 4,/ Ilera,/ 40'.u of the •h. arc al/bulabl¢ to road& 

(C ,mer•in,[gl•, 
\ 20 % 
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r.•hle 1 i ,) 4, eo• • ungon ro•.scal, therefore. gult,no,el].dv· 
in,rNrien,fll'Cr•Ii,eonsequ'n,inm=e[Mihe order)in,he 

, SIC"nwot.i -1. L©lic,irricire,•theo®,ger•iees Forexamp wn.-1:ic 

20% \ *'|eville :·xre,inten• pioduced a 10% divcrallyawng' 
t·reash i F 14% fli 'ire' h#ting, 3% io, eleclricity. 4/. 10, 121. 

.in[| 11% ILIT 'firmunier bble [ C,lnklinS the uw' c .r 

*1:·ville lne in Ihc ca•c of PI,in r Jlfu•trn•n h. fur•her< 
m...thiew[IwheT' genera]4%if|enli|-se.ice'tequir.rn,• ,„. •IGUIO'. 1' 1 hi• relilli·• ri,41 01 .npineering berviccs saIL.& parl uf •hL· Initial ilpNign pioce• 

PINA PLANE Pl ANF Ai.lazc 
kn=•,11 In clvel 39(1•T¥€9 4 "f T©ta| 

Mona,•Werf Milili'AifU'm Meanarea'¢r•%3• Cl 
.,01 ' lid 11]5lm· 

t17d u 
Mcun•••..3(6. 

Co•i'Erf Ci,•t'E• Cuwd U 96. :e.' 
R ./1 (otal Inc.eatc• R I ln•ea- 

Dc•re=e 

W.,5•,{4) 9g - 31>96 9,7 - 28% 
5}X 10 4 614 1!9 446 10,4 -2St 10,9 
WHO 1710 .. 194 +,% H!8 19, ..5 

* Il,gliling,1) 12{ 1/ 1.11 + 24% 132 3.1 + 5% 2.8 
Itilii••4•I,ir&Kerb• 

' ·h·i,i•cl.] I I' 2676 21]( 1741 411.7 - 35/ 1•,6 
Iii rmwl •r[4, 
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I. 5773 lnD 5202 luu - 1.6 4211 100 -26% 100 
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3. ......N][IDEOF,·,M'I'XAVING• m CIR CULAT10/ SFACE 

f."'.. MATIONA6 NORMS 
4,% .'('F 9% TRAFFIC el·H Y sr/.DIIDS 

I A]'11"latium (i' L Fl NCTION'I TRAI[ 1( •••I' '. .|/'I 
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1[]ERAROn' .h,ihimplr•r,•n%1,1,1„40nlivoutdi••gn .ind r,di .0 IBR MH MAI·DAAO. 
leo - 
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./ i,iher h.·.,• V vi,hi 
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01 'STANDARM •hl.1}*TANI}Altl• MEW#rAN[)Alt[• 
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1 im'reved c.vir'Imp/1, ./.ft,tion• vi, • Cul;de-Inell'l.'ll,·cn//hq,imaallvin.·r•/1.1/i·,M .11.• 
el.[ric,LI .illy %y%len] 

I [,n' L, Theieseurehin[0[raffietwhriwi,ur 'lideiM,1/,[,nner,14ha,Irl,ile,Itca 
I I,lue, I, ise|:VI|h the nted f•i quice' 0©ce.4 %1Tee,N whieh incorp,irate Npeed alienuaiing 

However. The leniuh ofihe •rect .1,1,1 lind libv.alli,L|Noh,ili irn .f 
11©bed.Lrui•d frim rts6!•5 ,! I'li„e.JI•e efir ./card... d !15./ IllE.1· 

deniml rownNhips in •,Lrm.,ri•, lil• 2,:w1 in •]u,h *fnchrankinn '402' 
duccd whele 'liehI ./ I.,(,11% exceed L..1 1 90 m Prinws,•I ll- 
bcon madr D,T •onAude· •n h he:lit •ii rub de Iii. 

5. CONC,1... 

I 1/'ape•..2, Pr©vi•nhuG beinmadv f.r [c.lurre-on .0,1,•pili,Ing,Eth:T 
tioniln,irmsard'ibhopedth.,[Isiniplernentail[,nprngre•% du™ J.LI 

4 ]IF'('f'NCI] Lt [ ]ON OF %71-CES HHOL IRFM X] 5 inform [ilion will be Mencra[,N whlch will proud:! i []1Jrilll'I,®·e ha•,16 to 

r.' S m.levillecxikrinwil wa5" '-J,Ltiinefirl'*.cm,he tr ihepr,Ke: nir.c'/<ilidli.in /11ieh WI•LVO|.1L•hernme ni,%*r 
I'*ier, iniori,innolrn,ir,11. A ili li·.iliw 'LQ"'in!mp: h,idl.eeli rT,;,ile eu'opuntizationprocedul TheC•[Rhayagreed,k•notworthnim 
'Ii,eLL•11·ilenhe nce•uf Ihi· flifiere/ cr•IL•e•nil Ii,con•equlnee.lhe r'emi „1·,1•,in .0 fali"c ...s% 
p. lict rence™ t. prloril given [i. ir/fic imd road need* Sub 
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REPORT: 46TH GENERAL MEETING OF THE 

INTERNATIONAL ELECTROTECHNICAL COMMISSION : 

MONTREUX, SWITZERLAND 1981 

b> Mr· J.D. DIA,on 

TI. 4eh Gen€ral Merging [.1. rnal,rlial FleunrnNuil Corn When .1 :,•criding Ineeling' i. rhe "i '/ruili'e n• ,•,l I ll 1,] Ihe 
m,•sion w.,1. held ili M,in[,41*. '.1,·Tl Ln,I Ir im rhi LA'h ,•i ,h•· 17. 
Jurie [•1 und ( inlri•I 'iL ii.1 ,· l h14 ' in r.,t l i·r 11;,4 Ik I ii ini .,/1. 

Sorne 1 [1(NI il,•leg, .u.fri•r,14(lk·imn[rir. ti'ri•le.1 Ille'ile'lliw.;11,dll ..,4 

MrAAM Ot'OU[V Illr•aill,Ir 11/ Ihi ./|' Ali' 1 il„.•t. i,da th, iniugui .d rweunll / / ( 1 ..i,# 1/iwe•1,[ln il 
.e 4,4 ''red Ii,i „Il il 0, te ,•ren•| 11,knit/1 
Ing 1] 

1,1 'n> '. 

dureet[.ma,in• anill.Olill,•ll,el"#1. |10]],i,h•Velt' 
w,irkl 

'[b p.irlk'u LIT me,Hing k·,1 li.·,Ilt·, wirh ilir 7:ih :11••111/ ..i- lili 

foundingof[helli #..hleerne,•4:In,1%1cc•'clin and ihi · reiluck· in•ir- In lh:'I,11,1'r L ilnlrnlill,eN 
ciption were highl,gled d[ ni,iner,41% hin.·ili,114,•1:id.LI I. Ihr [IA T. n.[In•rd Mee'lligorih• 11,iernaTi,Ihil rlectri-ni, lIC[im 

111,411, ib scheduled ti• he held in Rr /111, 1 »2 lili| 1 I'lir,wle! L• I|lilt 

In 11™ oimpdn. of Mr 1,1,1,!I•·celi· 1.1!1Ln,]Ld 111./1111-f LIli .]11111111 . .AMEU 'INi,ild ekill/inul [O 1,L :epre•er,ied, Ill full,Ir. 1,1 a·rnir. 
.e of lilifin and i,e Crn.ac, Inil . '• 1·n,in•I| |. 1/ wi|L•Ni]I. d i mall, 1 weuld like Le plaLL un .exill nn Lirpre'Jllon '1 iIi, AMFU 

12«ping up ki date of In•rrni,[ional slindard• Eind Ihe ililri•lilailin . 1.,rd which 1 &1'LI miw· 1·if =ive l l,1 whi, h I 11.-7.1/ Inin.·d 
neu .land ir,14 in Ihe i lei·Iri. il ilrid ek lrn,ili=. fiL!1414 

Mr Middleeow.3. pi,ipise< i,4 u Vke i.. .. 111 (hi lEC an,1 I N 

[e be regn.ld /,[ he wux nni i·leiTed 1,111,! mli.. In ···. rpin'in h 
w.,%mint Jewrvi./ ihkfighhi,ni,11'I•/lof |1,• ihillil-•.1:•]11,4 

long mia m 'Ind m.lier 'Irihilli»Iii 11,8 -L rking li• 1|lk' || ( 

El.EKTRISITEITSBEHEER 

ALGEMENE RIGLYNE IN VERBAND MET ELEKTRISITEITSVOORSIENING 

HUITE DIE REGSGERIEDE VAN STF.DE].IKE PLAAS[.]KE OWERHEDE 

I• 102%TE'.IMING ./4 PIAN,lk!< BIN[Illt]. 

( %,Ill Ill I LI,ddlk, 'll.. 1,0,>fulkilk h i VKOM I ki 

Jillwillirdeliklic,LI 111 i.,r i.,]lk,•icm, rV KOM lilrL w. •y Iii· 
muded/4,1/ linibl••m•i,n,le.undirmlruilichi,Ii,nlilli•v/1. il,iii WI! in![Wte,11,611,|t,-Leruillrekkili•.i·iIi)1(In,1,1,•15/ VII en Mikri ,im 1.!,ide 111.Li l i,·wiL·r•ki·ma·. hi'l ,]Ir It nil . ,;ir[Ier,np vir 

alinveep•naille'lll,2, i milli =rnemle, verbriliker•voii 
r ip ile, In lilen,1/ vurb Li•.r 111 · r. k • 1, !n,r ,wh im wi li LI (,1 .,111 ,•4,1,11,1 non,k nklik !4 11,1 1 I.>M 1, phi:1411:1 
I ,)1 1 VKOM '11,! m•. i L |I •|1. hil'il..'LbiL L' Ine[!T, LW| • r el J 41• 1.iliLI. lika 'lawerk inl•LI -linct r ' u . /]L i I· k 

m·ffen,1 .·n eki.,•mle k LI, Ik i•,tri ,' ie 

hkern.1/ v.,a vi, ilie huLL'.4 tl| 111 i|11 r,irk,•m' 1//m .. •L,Td. 
ern·.1/. her,clil•·i·I lie, 

6,0 M de 1/·i,iydr 41.i r' i :i·il,·Ilik ' L. !1 ,!le I. rr nkki· rl,,·,dIk 
,!werlwi J 'e nelw••rk ht 3,0,1 k •' unT,1 • mili• r [1,1 11 ii,1 

4,•Ii,ne|i· w•irtiening-te die niur i»di,eli •e #re·•e 
deili F'l' 1«»,•{ vi,lirM,en 11(k i le wLIril, Mel 

li ',IN>RI AARI)•,4 (;El.()ITI I AAN 1()la,i•MMIN(,•, 
[i|,Lil'ke i,werheld IN ./ Ile .: ilk •11 10 ...."ful,·i| irh|u ' i" 

(¥J rn.•L i • Ii.•i,i,Kik larefwlri,ki']111 met n gie•nimg 6, n iddi 

/0 mel ,|Ii• 4.1 U.,1 . /efli•p voo,illie J. knig '.1/kil './ 1.in 

([,) ..... V.14 1{)k'n lili!•{: 

I. R:, !1 1. i LII n LI!,rlp d ]1 ille lip ling iii .Ile· 1 1. iri.i,ci·• el. 

195.Wa 40 un 1.....1,/lie,iing nililk vir.Ile 0,™41 ri.41 
die vi,uni.,ir' 111, 14,L,Ld verli •ri. irni.le . Yuri :1 111. i ·i. 4 Ii,Im,1,1 virn ri ine•.winming o f JI. L..•.•.iii n 

m·.Ii'mming,ill,Irrleker ,>Ill nil'll·.Ii(A-likil'i,•6» h,hele 

VMI 'l l (,Nll M /1 1/,Al)1 klk{. MI l Wx' 



ve]•liwn aun d•c ver·isie. ne,rpele<inder dic Wet op Fubricle. (i) I I .1[ilking:/gl.d 'al dic: /:cb cdc; 
M ilimeric• u. R./w,-rl /1 (W'u, 11 'tin 1 4! I of ann 111,• 

fiv, Wit• /11 die n •erk, in Meru•ling belaul hc, - die plaailike 
(d) TARI]:WE *er-Ji•1 [1]r .rbn.lk, i 

Wa[ de L,Inewe un Inep:,Ung i. hilitimun,slrdle V rbruiker• 
1,-f w.liddle R,lad lih'n,14,4,18.>werhe,Juniliffere,wer 

i].. 1,iriewe I,el i.ilhal,r de,JT ,]ie bi•ne '·I 6,) Jie hune Die,ii,Ji•ieLirew.,1 2Lrn;i (IL /9 k%0/uklmt:Il%(W-lor.g 

un|vile:,·.1,1.L'wig lierill<•whand/crlan,die RLiaddal 
..9.Po' A,INUL#'k'% wrl:.i,"..TZ;Jt,71,"d:.,2 pin:*like i.werhedc viwirs,en,ng I 111 Jilerdle :ard n.,Lak om I 

mili ii,rilur,1,8 -1 vell,Ic]• 4,1%11,4,1 / 0 4*ege.ing, Un a kih,liker' uniwi• v.in die Iwee• gl epe wr w(.[1. Ii-keT, jn ardtr Inncer uilmliende !1lil lyrie of,oc,0,[InN 'crung 
ind,•i -d 

Ity i w i) irwi•.ing villi in/%,1eke i,m (lie 80idkcuring van lue 

nill,Ii»Ile l'|ektr!% el:Mt,iriave ,al dle vel,tende fulaer,- deur di. 
Ril:,il,liI,gpi·ni·.·m%•inl 
(I) DicperN©nla•exurplu .di©ck/ri:Pei·.Meke·irruw,itnidic Pie Raadvcrki/§00kd•iplad41!ke'werhed, enniediew·rhrniker•nie 

bc ''tingfeken ri•, 4-.. i:.4•,1 iii,ille /11,110 d i nilerhnud ..1,1 ill. iyn. in™ [ bi! h mg 

MEMBERS' FORUM / LEDE FORUM 

1,7 24 
. 

L 
les&rs lul¢•i•,in Ahlt[en *| Thi¢ 'Ii. 

Oi.r•.+•i,•,i••,4•,r·Nni Me,i•!i,·™• •f1ri,i,1 

Mr. 1•. •1 • raNur: l'ri•illi •il 
th. memhentinheAME. Th, .hi: U. L.,11,·I':LI.il...m 
Panelhulhehos,Irril[/itarli,„ ·'fexpi•r,•n••ell,/4,11'litili.he 

ni MeT *. lill rnndou •ir /©niheil hnini irni,• 1. chix• i. ihe 
ini ·til Mr l),ve•Nin- Kil•,1}LI.cti,•Li[9€1 Mall.LL,rig•eluc. 
( PI¥ 1 11/,ied whieh Ile 1 %111 14! Iri hi·|.ru In !|1,4 U·.ir Ih ul,|| |.n[,un lii 

rARil]· 1·4, *it,,>L %·4'401!'4€F·•1•,·41'•: 1,• EM'OM t.e«,]·KON]•161)1<'1'All](F "lOt;IM,..Fl'It 1,7,}.UM 

Mr. M irph, 01' Monwrw, 1 We%, .id ih,i, 1'•,·nini 1,1,1 rt-11|, pul'll':I, Mnr.. Milrlill> i.il Mill,wr•el.WI,N Me E•k,in, 1,el i.* i,Elil. 'n 
al,Iwiwnicd,hatibiariff,nih•·Wi.(crl,(cilk-,Idinerra,1.11>1.44 In 15% i./ging 1,1 ....1 in * W-ki•p a•lgeli,ind' In 
f.,ithu-·4·, Ihii,•irci,%,birncdou.ob,·I./lil•·20"4•in,lihi•i·fwil' *eld •i.dii·•erh«gingindieomN-£&·nd,1 Lun 'n 

•'. muni,ip.,lit••-*•i•.•minl whnl drw,•*.'Ui'.$,In ,• wAri,nth,·1• hhi·p vIr plaa*1•ki i,-huiti· lu,·1 dic i,pilel viin Jaurlik,e 
Ri·. i·,Ili,·al,il *·nilil.·. /1,")/ill' 
]1 wal.(.u#Ki·• thal Ikinm ih,•ul,$ 1,•••111'• up,]n Ii, gum•· m••re•Int' D' ,('rd ill,WI .1 ..Ii, i.mil·k .'Ir• imi,in•r ./.IMI'lri 
.ure. w•·n ...11'llin'in'r..£ ti' 1.Wi,ti,r »anJ•·,•r larliAL·rkin• "104 91•,1. 

'.(M•1)11(}P• 11.... <;(>Wk HOOP '1 •K 

M.,r 1•. 1. Bi,ie·.: 1•.,ii,Ii·,•,i. I 'll Villl| pi l LN ern '11 (in//re y,1 ..i•. ly'I rl . lid.,1/ up ./. 

; 13,i wA·1 iii- I .i,glul mir, Il lim i.. I.Ir,•·we . / 

w„rk t·,1 |k•/ [ .H ink,•m'ir ga.in di,• verlile. 

Ii'rM | |,Inil.le |UN• n virb,•Mir,i va,rnin•1.11.2/' . i•pbul.. 1.1 .': I. ./r prii|.|Irlt.11, ...ler/ag I'*•/[e J•. 
..i iIi|i·•" /,| 11 .• 'I kenni« ng 4 In ILII: flerh•igirig I' 

Ni,141 Weel -idl• Wr|,i•g,ngnwi i im,ing I Jini. i,/ I'NChe.iu,in.,el 
/1 L |. iL·1 pr •i•IiL|rT w., iii 'i r i··1 w ,• ,lanm n- u In ma ir rliuu h el, i r 1'.|Ih 4Clili ni,•k. k. /Ii anile r ihil; il ' ..h 

len : 1/ whek i. •rud,• In ilw 191., i" le er W # 

%,1.|L· liia,111,1 r o,irdaL n ®, il y. Au.in wo a. ar,1 i nivel kil¢ t,0 i.. 
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Th 1 Lib ..i i lit· .·ri,1 £,f ill rh 4 1 2,1,1 21,;17.d i.. br, Ii,! yill Esc im,· grec' 
1»Jel .(ird 'Ir ind wal wil ki>ninwnul,Ir lev.er Wii,ineerdair 
ciL,c ,•11]ek 
inue,il,k 
twilil# .1, 

1,11!Ir lv,1 0, am,ni, In,WIn•lithu i,d , il,lii '1 'k n, 'illl. 

kenn,% gekrv hel Gum,inlill 4 •% onk g, Aird nu ner Jim, i ill I Rell•Ill' 1,-ll,p'¥k'din,•1,d'eiv .,1,8 4, w#©wh konh" 2, "1· 
il.,1 'Iw ierhil#.* ti-en 9/6 In[ 7 , i m, ·i mi I 

Munkip,Il,Ielle me! |1• 'n I.ir I.I.fulkr,ir Il' I')r miel 'n h,Q toe%!lig lariffl·ki.1#'.Inhlah eordin Libul, 
op dle Il•",ill-11>the,mrA· 

verhri,ikery(imdrl.4,imi·,©awe /'i*..,/4|1' n•r|Imt¢d,2 

1 0,1/41'in ni,INLi•r m.¥ 1 .1/ Ille .rn velir I if /11, Fh,inm 'lih ./in 
Itiee,iriheLxiume '1•1ce· ts,110 ....FIX 31'Pl,lionr••W ke•·h.I 

Al. r,h. millit·.: 1,1,//IN'i'u'.iri.dandrequir...i·har,·/'i[h it.. 

lb. •i. e neul 

m= s i·,f irm ilion |* rn .•111[VI . Il I i •Ill • i Ill• Ire • . nl. re ,i•,L •,11(•I Id b,. >eL 11 IS ••rk ,,t ll, e [|•e ri:gul., r .,11[luil I il•' 1 :1" n.rni.dill.· I...·Iq ./. linil . · •, ii.,i .,i··i, .Il ,/rri 
W|ll[|1 -Il.Iri' I|| 2,p, 41!I,•! In J in in ILIN• 

mg i ' ili ( Ilikir.1 B.,•u Iii•, 0,1,1.u me' Il hille r•/ .ilkli r ni.4.e 

cre,i•.t•' . 'lluml we llaw, 1/•1 7 .r ·1, Il i, w 1,1 be,ween •hu·, omm ! la LI 1,1 1• h•·1 renlekik·,s dit f i, le I Iip...,e[ Me' 
il F•,1.1 think ihil re.I r ill•[lil ' h : 11 LIUA wi uld be 01 . R 1,1,1 : valill I ierin ' kkine ' I hlilli|'Ill|le 
111,11 1]criefil Mr O,wh,]lin n , *•9% Irr rn,ly • n[,u. cir Ihi hine fiN m .11 
c ne' h,int•r. whi, LI,Li .11!r!,i],nr rhe A /1'1J Te,linical ..elin, tor 
./.ium.· Inlre'll'i,·h•rn Mr ./ie'i,Whergo..4, a.i· 

EMonrn,n erea eK Al,9,1 i,ph thi·,i, 1• nii i.li•ion on him Le On •e on 1111' 

Mr. T../m.erg u,i 

1 hale been ....d with lf,re getinni,e•a.h 

the pr•N. .i •,1 he'l l".1 M. Iti}Tr% 

S L[indlf. 1 h.,•e[,uel!,ini:·wor•ene•: Whi k'ia' . 11.)!r¢le.,ato 
the pre·•q Chilim "inlbing!,i•h Alll..,•'rn.hiL.11. ilid.rin 
Die behi•i derheili vil[L dic uarn!1.61[11] ,%!•7% •& t riwi Iri•.in, JiLIW 1.2 gi,•Id w]6]1 
iJI geld,• Ml,• wilK 

Hllillive I ii,ef T;,ri,·r 1,•i·,Llag 1 1.... u 
Onde,i,emiI]g *laN,]1 k(iril. ilfk,1rtingv•inuf!0/M2 

nd&OVA 6.4% 
IS•I .....5F 
It'I 

14%. .cirn. 
i]LIll 1 .;al·/ 6 ('%. 

141/,ti 144. ki,/i,g .%'Ining 4.8/ 
Fen, 16'/kolily 11./.1. 6 (,lu 

IF.Min/FLD[· IFI¢H')61NG 6 6'I 

!,Ir. k.J. %1,Irlill>: >;limer•€! Wr•I 

.imp|,hL.]11Lrl | w,ml,1 Ill,Wn!,r h.i•,L'11 Ill la,I Ih il Wk· h,vi· no re IN,4, I. 

I'• . ni diF min,irring %,ith I'wl,r• 44, In' Ii 'gri,%0•11. r• M ni,1 1..,11]]eurl] ilim i...... Ii·Ii,·14 r• 1/r,·/1 1,1>1.1,•i;ir iii· ,·Ii' 1/·.k·;,• 
M,11•11 li, ille i.,irer Ii'a,•1111,1 •re,14. W hul 4.Mir, Ii' 1,1k•,1 iii dr,11 "1'i'prk '. ,j„. ,•14 r ilik f•I. iw ilig. hi,·il[ 1. /!11 1 ,i,.,.,•rcel. kil 

wilh •111' pri,1,1,11? *I.,1 ui,III Ii,•i ill• li· 1,·rl,1,('d'P 

M..[).{.1•.i•er·i·:,•,•·lii.v. 

boar'I L. .,Mlind . / Ull ' Mill|'1••i|n./.•L*.ri,d•' I» U./•Ii,al.,ida• illen· 

V'i[J{)[IGNII'l 'llt(,ADI lea Il·Il')Ml 



d.mre in e:i. v In Thc Kon,Id ca•e /11• iri·lited was frnin,1 1/1 gi,11¥ (tii) Rorgdat.nmilisie •w·¢·¢ef dr•ge,ui¢•diebetrnkkeper•c•bc· 
ilirou•h ILLki,Niftic,inicvidence T'h™punic.ilnrous: 1,•ted tourdjil 1,·k linill/,irn(linllik twi·emna[)¢nhon,yclf I¢r/%• vaii die 

(]r,14t Ini•ight·,]/ r. Ie,ing' 
eigh, niembersef •hc clectrici•ydepartmiilt'1 •aff 
A riging oui c f repre jea,a•i in• mul hy mv Couna I• ·he ('•,•f Magl• 
ti.114· nl ( 4, Tii wn n Teguid t ille ili ffii:11]1> ixpe ··· 2,1 n Iihinining hel y..11,1.1.e q n 'ri kIL P>In n winl ti I. 1 kril' nelr k';I ':el L|W pL!,flm 

th. gill Atiuiney 
Grrwri, rea·nll' delewd·,1 ier•am narnid legi . (dih. f "in Warnur,lievikv,·rhaerwirden//igbe//n#verkr>,9 irker 

ril ille rowcrU•acl ir·publier, is.tuton.ir 4.h ' ••, :/Ira .ord d., I i lie per•. d•! r.i·!IN,neel 

Milr ': ni- Ii'·.Pr€'inrili'·1•,ilrhe'%!i.Ii,m beros•ihle touch,i·. mnieMnvi,/•n•,han him hillierli, buL·I /]]L 
[r Pirehilir,Kin"lord di¢ magkeer® I [ vii die meter k Ihinei i bi E- /1.irid,hi. meterk,ihineifuings. ./11!,1 1.,lic/rri le, iru] r Nr 

i,11®nid/rli/ng/,aid:ralle./.8 Anie,hed.n. pre'le,lill m·'iu·r ilge™ak 4 werd. werd LIli %'initireker in '!il ille·tak:,binet 
** el en al Gek,icl v•n Ole mcIerk:,Wi,u·q nier Cape Parii. theremi,v:,lof ·.hei•rminalcuverni•ddi•,iar •a,iri,[ die€elid,·+t ge,lilli 

'! it I dlifikill, ti dikC 1hr[,LIKh routilk rheek·. %,luh A i.•mpurri Mr. U. 1!•inal An,Il•i• 

.... f-i mv i •»lienee in kh, •ah;'nne&hui, E...y De· 

/4 •ell Acon'Linieril in .inpering III Irrelin,su,[0:th>ihilll'TreawrcAstaff whii ,:L er M ikil,Li' Ihi' re·urd,d 60 LL,Il Imp 
1•An mete. m.ht, firipicidy hv /1.4, -d•® :ind -1 ihe MCB en the meti•T he•[d 

(h) 1, 11 L Ii,ef !·14pei·i,•i,he 4Urply, #i' .have .eniheg,ily 
•wikh.·i[ Lin, lh:' Clh 1 red•urer r,4'.es[5 [h¢ Electrieit• 1)©pir• 

1,1,11,•iili· mil.·rinK k ring pi,le,11, 11 Illik Na i·w• (l) 1 %ubwqi,en[IL, (1.)abi•ve Thehervicecoilnecoenisillegall>i,0 
iwilril, Ihi· liingna !4 ul'·n 7 J,i, • n.* L' 1.1rn a.,·ien of me 

able• elicek .ete-,% A an,m'.ringk,·.IneksanihiJIN'lingmi.n· 
I 1/en .h¥:4;LU¥ remeved and /' con'um:r / r.4/,red /:ipply 
.Inh' priv kiT J 11. w Ner"Le ul'in [·'ilin. pav fer .111 arre in and enter 
in•fi i, r•·u i,ipplY c,imr•a wlih Il. uncil 

hl•eadwm·wn'icninpri•riprJ. 

i,1 m., 1 nd ,·in· i br'll/·r M,- Irrmil H.Fra•kil· Affiliate 

A number i. ffeclive qi•iuri[v fi ·clrruire u, Ill;,lilin.hieh lin· Lk·signed 
.i•ed ii,•il it 

I L..e f '• I n 

(U Thrcitil,d•ti·rminwionwri.,14be,rilivail.iIi. fo.Indn>yk·argrd .priN•iliniwer $0'inple 17 enel,Bili,· ci,nned,ens when th:· in ir.Ing .ihic• 
ciler fri,m 1. /. i 

06'perpri-· iii)rihelium,uivcraildle,11'111.il,©vi·laiL·li,w 

Alti- eh Ilii !n, r.·.,4,!™ irelld |i,IM Wl be,·11 11' .• d lil i M 41OUM 

Ii,i• rhe 
if ii,he, 

iny Nliib 
nuin ,•·,p ilitic·· in, onh m 1 -Td 1 1 1, f .!Wdllh'rl' .... i, i, InpW i 6·e,%™mi• •mn•nwinhne Unwor-'wimlanalor,iri.1, 

n 
'e· •he 1 i r¥ wirh ih•·%/ •r re. lilli | h r.,1 

4 . 
1 [ire• Niipplt 

hL LilliE, I·• 

Mnr N 11,i•hu·Illiwmli•,it•in 
111. Ir,tilili,ir !%w.KIyer Li!/1,1 Ihi le.nurn,t• inpurl. :l annow 

Di' pfol.let ..,aili,i M w I •irt,11.,11,1 w.r-e. I L In die ,)tde V.rn dil lirpri•. ileil. iu (hhar, in,Nnien['equire"1'el·/.ulliple"· 
und.11> will,il Li i,r.fi,rnni n wher, rhe ni •,1 1.•, a Ne,Irl,k connee· lii'.imi n' ki«ki·id'da,i,uwl,lr 'tr.-'-lkint.or•1 tiont|wmL'er¥A,Ke,er,nin.i|.aimillild TI•2•lM%(ur*. 

In H. Iwn'r • 

i,i• 14·|lk} w Lt 

· n u,i•w,id• Ir W./ Lri'.@r'·,1,.I].'.u. 
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PLEASE CONSIDER GAS TURBINES 
WHEN SPECIFYING STANDBY PLANTS 

/<34-A-§-it.• Now available to provide 
emergency electricity 

GAS TURBINE POWERED GENERATING 
SETS FROM 150 kW to 2mW 

07-SK in South Africa soon sets from 8 kW 

Engine only: 441,3 kW '• 
bgth: 1.175 m 
Width: 0,990 m 1 

Height: 1,062 m U 
Mass: 650 kg 

11 1 USTRATION 350 k. set COMPARE SIZE OF ENGINE WITH ALTERNATOR 

WHY CHANGE TO GAS TURBINE 

GENERATOR SETS? 

Briefly: Light weight, compact, no cooling water, reliable, 
fuel alternatives and low maintenance 

Details: Contact the South African Distributors lor "KAWASAK, 

BUILT AND SERVICED IN THE REPUBLIC OF SOUTH AFRICA BY: 

GAS TURBINES S.A. (PTY) LTD. 
P.O. BOX 39353, BOOYSENS 2016 TELEPHONE. 836-8413,4/5/6 
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The orguniiation of Conventions Lind mertin* ' (lh14 [1 'ure / 11/11,1 Ahlft2[1 and Wrihli·Thi,rn pla,lil ini• inpA,11%" parl '1'r«.hwe 
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. the proceedings we e,prelillrile€•p.pre,1 inirn 
To [Jir ./.rcis 'C exteril 'hinks k. her hii:pibil Irl,i.• milie' I. ing, [h.Ink vou i.• '.Ir prel·•• :1·id / nl•/11„I, 

her,inciou, faiticipamen in ihe variouN iten·5 on the pio,ramme Mir peruinal [hii. . du Prl idi:111 ] lext We.Nel Bari ird fur I 
Th,inl,4 JI'.,Tothc liv.n/ler: Ir C'Jirelil'Ple·.4,41vhi,4,-h•thilp iuier,I n ·inil,up,ionan•kieur Secrd,irv Iknl ichilid. r Wall.,idhN 
Fort lind rn,branee with *irrailscmenls • much appmci,1 lii witl· Inna[,i¢ far ,[[ iheir Aft,Th W en·un· 11,e •u.••sl;'' li,* rik·dmg 
1 Iri,1, i,11/ 11> ihe henvicil bi,R•in lin, hoe n 4hi,uldmil h, Ihr T'Liv.•i Ill 1 lillill 
F.leclrin·:il linginecr Mr S:. elley Moi e' and /'s['ff.partie'larti /1 
D.deiie.:lerg. Mr Hinklu«huffand./ Cliff!,pin, and [wiudd 
likelhem .Cliotorn¢ 'o.ward to receive ar AMIL! 1 .cag ymal[[okcl inikelh!,rinfefeneemernir,Ible ind•orth*hil•,ri..•riwre,il•,lu.i· 
ul[,ur wirir/;18,1/ Th. have,/.Ii,inlvmn.ennraskc.i¥.ilie,r.ff IiI}n 

%(h;Indlingn[•hemla,delai[ 'cfoir :liaill'· 1 Lin' 'rhlilrid Mr We«•1 13,1,1 /1/1,/ 10 /:y , I. 
rhe rn'./ Inten·shng Id i·,i.'ll,l.: L.,dich Prognimme w. ari.inge ! - [€14 

h>Mrk Mi,%!criwhoisti'.eongratulaledandth'nked forhcn.,Iwed Mill W•bel 11.irili. ..,il,pii.• Pri·•drnt I'l•/,Hil../ dr e I|.] Lnl|L'|i| CL| Iii Mr : erriff. lei 'ir "Iker whoW '4 
r™.01,• ble' Ii,r le n.rallgernt'.1: in lhe hall find lo ihe, siaff of thi 
(h•n, 2|.... Department fer ihi·ir in·oper•tion and a•™Un,·. 
Mrs Rob©-ran,[hcrbelp,rsdescrvespe,ialauditforth©bea.tul Lk•LN,•illri}i'w.i,r•|r%•i||• ••rg•[lering•u, 
.lilld] Lrral.11:'I t iIi·lT,iilinefrorn the •ill.NT i. 11 Il ;111£!hIKh ,•Ari[,aa,1 .i,1•1ribu 
rothexp,insorseflhclur.chconi Mes:1* roweTEn,inecis(Pi,)Ltd. 
Mrwl Kli,eknerMoele,SA Pt.....l.0.Me•.n Revroll. 
P.ir':ens,Pt>) 1 td. in •ntic.in ef th,i, hotpi:aliv this De r, il. h ne'nLL•. OUL .% 11 9 wil gu l l |('d| il l l i l i necl i J L |it i,1 uci t d i i, F M bii i h h i ie, l' . 1 
ver. gi,ilefu' Ih unk». WL· IL•turd Lim, .i,nireL·mi•in i Mewsri '11•n 
[ ghure for [heprovislim of folder :'da]"mS,inlim firrc'sand friend[¥ mnrner His haD m ile ni, lirl•J,hill,I L.LIrl.li•,im . nd im pill 
ni.tep.,dh Thel,ilil. Ily,illrepur,4.lidd,iniohilnliregin#vi•,Ioihe 
SA W.Ine'.Arnt.........teen.lain'dioam©.,enryab]e highly ·,u, u.•%fill Teelinli ; 11 M.·p p 

Ii,nehan I i//0,•now,iho•manywer /Liwkdiniolhcarmy Ou, Mr. [).H. •r:-Ir Ihanb to th. aulliontles re•pnae Jnd alko 11. S.AASV[LD foi me 
!.11 heC .hc r um # c•ul ihnnks wihe fi rm of C on*' l l, [n•« •Irik ¥eil W•·- tur•Jur killk! *[dh rs 

thii Npotist,red /¢ Ladies.her Luneheel le' mu.' remain ./r. · Th '• 1,•ncihide• IhL lillin.11[1•,luedinghbul weg ,•hei .1•1. in ihi••'i.l•lth: 
m i' 

M- (!111•Pirii.•n[Ilri.In..irtan werere•winN,41e ftir Ihe pul R..1/ Parim/,Illd (•el,rle I LI. Il ( 4,1,1•01• 
a•[reb. and r«ordlng Mr [mt, fol,he regil:tration:ind information I wl... L|| . 4 !61 Ii,Lir,wyllirmi· and ded.,re li.9[h, [ilhni'il Meu· 
4¢rwice ing fif rhi, AMFI.J cli.,il Fk veT' iwir hi,rill,: l,de ..L.e...r,Ill! 
Thank veu fur your valual.[e •ervig©. V:In ille ./FO;Il ge4!11,1 
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KWAI.ITEITPRODUKTE 
IN'N MEDEDINGENDE 
WERELD 
de,Ir 
Al. Middle.me. B.!,c il],EK.ING> PR. IM:. 

Adj,Ink·direkiei,r-'en(raal. MABS 

QUAI.ITY PRODUCTS 
IN A COMPETITIVE A , 

WORI.D 
b. 

A /, f,liddl.nie, It,Se (El.EC.ING) PIL ENG. 
]®pu(, ...i>r.....ABS 

'e 'ud for i muin ted . ·· ·inmnic groip' in the hight 0 nan/117,8 

iminp,on,!prm»*/Inn@?.innilrn. &,inl?n•@p•d,Inoi,·minT 
p,#1* m.*rhi·,·ri,·ier.i,Ni ir, i. vkuk.•i .1,4•mf 642"W.· 

liddrfum[Ithi® 504.• iW ,i, h'rb,•},1 mi r ·Iw .4 11•.'mene OaA'nt-A 
-7..idt h /»unmg eapdy In 'eancal e,ee,i•g pimbns 

hund• ; i• b, vii •im , i,1,1•A ;fi, ip jiee,i, Ap' wii, p,24,ni'•i' in,·- Wn,le dle lv.vid '"di 'inf imi'"·fa hy i,hi ul '4 2,"3,4 wni., /4/r i ' 
pi.ill. lairf m'.......i·/i.den ./.*IN'imli,••m/7 1.rim.ho.,i i r..i/* ../. 70....'Ii, d.i'/Ii 
.VWard a.1 ' %,1, //-,•ir S •ifin i.,!i,]rg, drim/ [/ . I.iIi*,E,1 Thi• taciliuilion a inrernntional tr Lde h ,% c,Oled liw Ihe pTiventifin lif 

icehniL·ul hairle. lo irade nnd Ihe 'im.'aL,4.·ment . disrriminal(•Ty 
Hladic ve'Ken:ikliking *i' 'ic internii'ii•n de hill·I h. .eiei% Il.i[ nppll ition nf produci /1,1,1,1 r[14, prilli,(·1 1,411/g ;111,1 pr(lilli·1 ierlifica 
ti./.'r hin£| li rhpL'rringh wifill.,•rn rn™··. wi,rd ,}11 il,Il L]']a •I,inghemi• r• 

.i•ner, hefu nil,i ll ' i h I rri r·. whi thri l riff [ir n,in 1 I ri ff whethi•r 
•tand,ird* or Bowrnment regulations .maini the qu•tton W hu¥(·I 

In ilw agier,r,in,1 hv a le h inilel·.ver·.p• rring% ht·1 , I;,r,i·1 ,i• nw LIAe t 9111' T f. !111!,in41ir,4 1| Ihi rl//11!Ll l• 11,11 rl,Ill 11 Wl|| 11, I |il! 1.1,•,1 Lir .il 
le,i·.1 11 wil| 11 1 $ 4,1 [la[ ri prilir Thm r, ni•(101,1,1 (111,1 5%'i mi ivi· 1,14, 
a w'wki w,Thpri,KT:»wri• free imar wl,h re'i lirn>, In,·re .·in Irlier 
nntienill c,pet,Tivc pie,Nuies, mo. 'ind mi,re altention will net•,11nhe 

verk•*Ill. *I i,e 'in 'n le' li hrmi wicirirl £111' h I.L.,1 irl ,]L 
n.mende .1.,1. M.rwi riler,drnirgevi#Ilk 'nl,Wn 1-LI'lrIL|11' L|Illk ..1•I) 1 1 u f 1111! ".In/,m LI ·.pher,! 

1]' idLI'lli]·L It ' forir' 1,>11/:ern]14] 1,•I.Ili[/an[Irinsh,hlurl,illi/;im'Ln,d 
nieer rian['.IR ge•.kenk nii/•r wi•i[1 a.ir, Lwill,Li•il w. tili hin dle vel m Irillbi, rill· i III. 1 !1, i ./ming illi,ming rr,Id/tinni. n wi'nle 
il",I LIC ' I.. 

<·arrier he i,peil«[ by,in intin! unabli· 1[, r,,i[1 
wellkinde §11,©i,ng. a rin• em, ilit ,-1. noflig il il rlkr rn innll,1:r 4 
gill,wri woril 'irn ' W,11,11' 1./•Li,LI.le In 'll '/1/ sri v.,11 d ir wnin J Le 0.'lit, AN'il, Iince mi,] OIiilily ..In,lemi!,11 All L..4, 10,1,1, -1 bu 

en,ifuwil An,1 perhalh 1 * he hi·Nt m ill·fini· thexe 1.·rm·; mi,™ 1.-i·k • elikeilieirle hier, 01 d:,1 die h.mer nie rnipgrn ;wik |um wn,il ('Elrly •r£,re q[ud>ing h{•w 'iltimme qu,d v ran h* hi· .14%,1/'[1 in ;i 
di Lir 'n knd' Ir w k, ri Ii.hne .... 
[ M d kinini |·i. lil ili•u I.al v:in •w.,Illit #Ill' I'llw mile, L,11 

01 'W ITY 

voi ird;il d.l Lir Ing+1 Ill wi•il (ip die w¥• w ilimp linnie kw.,hli A ,]ir Iion hnin ' pi- 01 view of g Lnd,irdli Ill,in .ind <[ihilio mani,8, 
bege in 'n rn ,(Ill .'* k,in v• ir, 1 inin, the •,Ulnwing i'. pa'•ihly Ihe ht··.1 ik finil 
:#1 ITFIT Thi· tc,"li,1 irf R uium mid elmierte/prir' rif 29 /181,1 17,77 n,ici, Adi b M 

kw.,ITi,TI i•hiitripw,i mfWI|,lh• 1 LLI,-Td Wi•|% nIL'PT'n 

-I•· r ri k- 11!Le,I"'wili ,• L|il wi|reink w lar·,k> 1,1. dic. lite .... Iii Iii., mnin Ihi• re,•Llirerilerilh 11. •,al,MI> Lhe piwn n.·d [ir,9 

iii%1,01,al The.ethenbecnni,·lh, CS•'Illl.i|,111(|401!n£|h,%44orehu,bl,•h 
'I mmh,ri·,i m:,4,·A,·I,im•,6'i,,i.·ii1'll•ill'i'..ii,juki,/i•,1/f iny the necc.I. 7 level' of qi,ility MI refrrcilce /0 'eh siandards fi 

'it lihiner ina' In f Ii,·i ·,1 L '// Le] whiii q-lirl.·I Ire neceus,iT¥ i. hu·. 
h•tr•dii: produeI Eliia·or rhi n is .1 -ir,Irililillon ki qualilv h l'e 'k51,neT 
nie hepi,i,W, b hilefte, wilril 2rnfillik' il.·, i rr -' - ·,T.il i•n p,fldill. hunrclf, p;,rile'llail' In g,hi.,cal,41 pr£0ue,% 11 • fur 11,1% re-n ili" 
!,ds, ... €]ril '111.61[dh 
h•hiefle w nid re• ew 

In 'll RepuN L. 111' Si,111]1 Afill.;in Rii,/Mu Lif S•, • 3.11 ourl, 1,11! 
11.I•,4,#|Ii' nll# .|>'iirl|wilrIL'll,irii,141,:·.,•Ir.,111}nlin| 

inill,1.1,1.re, 1. 
v.1.-tcrk•.il,wi. 1,1, 11/gl•r 
i# 'n 'ful, 9 Inl |Lw H| ' 

'7 lill irr•.,lfil p.irlicul.i, I, 11!rinligh 111,• 1,J41"· • 'if 11 1 141 • 1 1, '111 

1(ri•Tilepriuli,ki. 4,i,!lk·11,•i. Ilui andfil.,iplir!"P;,11,1,11! .1 L|!On .11 Ll. 

dikw,4. die ier.Iner /11·i.L•]1,111' . in ·ilwri[,kin, 
Ir, ilk Republick . die 41,<1 /,frik 1 in•.• HLL,a vir 'il .inil,i.,r le ,!r.•le '1,1, 
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vtr & ops·.el vin spe.•(Z·•e5 en sia•d-de iw die b- viv l•wahw' ThiEN nne cnuld uv lh,il an, pLirch INer Ll,ua 1 ·,1 .inil th,|11,·ill· ihe 
prehile ver .rweor. lik. mn ir die Burn moed' cok .ele Intlerp 
d.iL,%yan•wurrillini.Hill Vilrld,irund. rn,inilrill,1/ziliere./1 ni'N ! prohem IN ti, t·ng, re th,11 the eli«. nmt·r 1% [44!: b uihe· 
turenile ..Likt' rip die m.k. veral di ]/ m Lhle| I.all die /1,1/,111. ..L·n• flelivcre'lh•rhegil,L·iwillheof .[in .irr,41!·Ill[. Ill•W•! 
m. kemar i,•r®k dceln,inie inn in[,Tn nale /1,indillrili•erin' uhililyte,heli'vt•Inf th:wamph•leiwdi,flill·,Ill,Hed Th,4r•lu,red 
*tnh*, veriekerdeurt©pende hersienin• van dw %pe.*ir •vhilt bi·eattk .nnwa usq,•1 t• c•tral wh..h frcim ver• bumhk· 0rig•• 
.f'Indaarde. mel die •e,•,1!Re it di' *erklik b:,6•4.iii kwilliteit il h. rii.. 1/ mwmy c *IN hi.timr 'i I./.IL.11·,1.,Lri,1 
1,11 •i kfin ge,•41114 jese rlird dai ·n kn,1.•r [lie kw Ikeh vin n prodilk 
1.m liwrN en ./.Ilileer de,Jr winwning 11,1 41/'111!,1,|f Dle vi,|gend. 
pr,ihle m 'In 41, n ki,per . Ir f.n ieker 1/ mail Jal I k. aliwil 
pnhe. baarheid vam die hesendings prawkle w 1.er-ilgen. rdie 

hiweransierpele'e, word, de,li•Winsop LI!,%elle'lak N li did van die 
nion. v,.i geloci en glueer ,% Iii .t gelei toi 'I 'choofte aan 

wal hekend grword hi ab k. L!114·1¢ixnntride %81 nou, i,11 'n hai¢ nede 
rige loi.pr<ing, M bac ge. alle n .sofigikerde vorm un kontiole 
I .i.,1 hei 

KWA[.]TEjTSKONTROLE QUALITY CONTROI. 
Dir meg,le lu iti "irske Imle op 'n pm" k wa• waarsk'nli' dic van P-lil¥ Ihi· e LI LL·Nt illinmv con[rn] 4,1, a pr[wfurl was hv Mr41·.whl 
Incy Ple'. • 11, 11.111' I Ilil n l.. .....int liall' sT'es,fik.ihir vi r 'ndliere h i L./.mvi·n 'ei hi sli nillier .preifiention /',in;unmid fur rele/:J 
*i 1™1. iinbevrrd,geride ,Fl.e ufgekeur he, ti,tifal ern ·wil[ un,lill rior¥,}ne"nillon' .inble' forihe 'rrle· ./,101-red 
ge·,Lik.-vird•dur.1'/fgu•tw•.I• ///Aieddm. fi,•ale/nd.i -111™ n li, imnl •, prnhili rm le•,14. an[1 Irl .,L•L'4 ill •Ir,11' LU 14LI'l' rili m. 

Mirk en ioN. en vere,5 In Kevrille van grooi b,4nding, -i:50 re41!ired s "Imi ll 4 Impling la n·,luee wha· wouldheconie inordin Li•cly 
inon*inen,ing nni potcn%i,·le bi,itcnspi- .6 10©,i- en ondersock higheogi/·elr" 1/1,[•4[,ei[Ier, 
li,4te Te be•••r, 'lou,eve' ll[. In,loin .i,Mion m.leds :Id .c 'f le» 'illd 

H i•rdle sihel he, 0/Li meld. koms:.in modern, p.dullmeld. 'brnir, ofien affuL·ed i,liall/•,4/ I rT,4,-Ii,in lioni•e' Lfully. em 

ei, Jiv yphi,111 '.• mindo. 1•2•40,•de 'Thr,11 •at dihwe. klarite'. becamel,neconinnw Man• pri,•ILI[·M wererrieiled Lifici.L• Il•eL 
gev.y•depru'lehonuw hernvioed™ nnekonomil•.geword Bale tio•,indreprisrniril large 0%4 An,1%,Uhi·In«el,Dni•|41!ny•rre 
prnitilk./. finile....e./.cur ./' ./00'.crliesbc'ken suceessive], 1.,•fi·.red lower din,n [he pri•di,el,un line o th,Li f uk, 
hel Solsdanrgal.deweal'rneer'.pioduks,c. met,inde,·lek 
en Le'19· "11,•rnhi gehrell.grmileria;,I t'nklimpon,nie ve->derir being abse mble,I ini' hi fili iii lini,lili·¢ Mere 4,1„hi•.lic Imil le'l amd 
geki,riliteerk(inword/noidarill•eindprnihik•·inmgMelwed /·Ir 'Inlmle./prnenl wil. Te'.I·,![ilimplow oinirrilandp"[/[Ii[.i· 
.isfike¢rde toe/- cn knnlrele uitrusling 1, scbruik 'im koninile / . l ure of unsai p,1.1. lii' i rri ( 'l ilrid [·h I. wrre re.,ir ri] 1,1 1 r. 14 
Verl'li T el ille 1er-,Tili'] :g val i)/.ewed,gendi' (ind.' Ir te vaer i[ wr,% rircepl. ful .i. m I ci /1,1 I • Ii:· in•/'i red I.4, L [,Tr I'li• ind a 

kem Dliar r. ook van kon•relclaarie 8cliruik gcmnaak L indel,k ' lurge im®.of 41,;Illrventilri,1 • • comie• Ti,und moi,v.|1|nge•.none 
a.,lihi,IT •lat kw Ill l/ 1 nir ile' l l!·1'• k,.ic •ai' 'Lliful ge,ec k in will,1 
nit en 1,1 kwali le,14kon trDIe 1,1 'n grni,1 m 'r Ki·4entreer 11'11 p[,gings Om Bark Filmogi • Ihi· le,il-Bapro lch(}fiheGulld wl>rkersel •he MIddle 
.,Imal iernotiwer am kwalile,1 in 'n pri>£11]1 in re bouen. dielers. AgeN 11,•lhh•(iniper,i·nl•mLI'lxl:1™i',ri·•1,1,1, hleli•rlhe%,1••e-q 
1,1,1,11 reg to Jer n fil,& b>k,in4 1,·rug na dic viinerse beric,ilering •un dle ¢b' O,4,1,• Confril Cir'l l' d 11 4 ·1 Ind Ile• 11..1 -Ir m 

gil[Ir. erke. I in (lie 'Iddrieele Iii j: /,Illiki h.rilie• aspe k .' Wi·%1/rn€,4,n[ril. 
vel.111[w,inrilellk p. virtlie Nuk·.uN v,In •lie kw.ililei,Nknnmi]L•kring,· •• Lt ir 
hip In gebrull[ werd en noil I. We# ' land© a•nva.ir begin wurd 

blrITAIRkon,rme kan dus l iter™©udige railloankryf Word . 

Divh.·..4£6•ii·ke e.i Wakwuunl#* A· kw/* vai, I pred„K . n,q,i.. u•,1 armimn 
dwig•Wi».mW{•/'huwWT 4'1•. r'.•Unr ./|i,•di•,ik iwi 11-p- it .in, .Ipparen! 111.11 01'11/1 1,1 ip] 11,1/ wen! 1/·.Illh i,idmi,N· iegi,Ii'ki· ii, wi,kiu•mhe•@• iii 

1)k he! c•tcr dlu.li• g¢wirddal kwliliteltikent.ak verder•im' a 'tdwlp,in Anhi k ri.r,Lrpn,1 Tul d€>U uilw ('imi•i,• in 1• n liti·. ri,• 
ilie f!,Driek[,trnonle.Ja]* LI, 41.11[1 werklikheidook/n he"ie kni•wn O.. AS'L] LIILL. W IN .11[] 

w.rr, herna,kingen ver.oerin F.n Nnhe.Je 1,2,4,pl in.t·helekwali 
le,1•killrok i,( kwaliteitiver•kering, 4,11% im ni. hiskend &[aan 

onW n 

1,WI.•IMVERSFKE•UNC. O,6,ji.ITY ANS' RAN'·1 

Fig I 411 di.,drdmnia•ies :en rn.xinilike twinp van algehele kwalicei,4 r]2 1 gives di l.'L!,9,! L./all> ./. I.·,b],. Ion. I Lif I I. Oud,1, 
k,immloo'kwalitcit*,rs©keringulicen Dilgeed,chlirg•ble,le,lan 
wil• 1.trnkla • by die verekerin0 .n kwaliteit I m.,T1n:,winng, MI'll .10.tlike[ ..c,irch S,>al.Lil,Lin undS•.,idardh lo gn, .Ii,rl 
kp hifi k .ihil I 11 461,1,1.1 ircle i Ji]I weTr . prod ilk ingenieur,w= •u•upe. hliginerring. 111,•Ing. M 'nlif iL•[uring. I'redhliti,in Ii,MiL,111,11 ,1,1, 
-rli,Lriliging, limAkyie•irilsieken./.%..len vencier . 11.Nling. ... and IT:in*pi•rl:ili•n. .ind In•.Irii'iii„, 

11! h 6: rl,%: bly %,Igge'led Ih 11 ou,' LI> A-LL"L | L (|Lf Wh| b 

Rogenien,de is 'Sur.'. * rede ..r©. 1,1•aliteitiwr€ekering nr egamzed .vuL*ten „f **v -irtit i•,chmtiv, ®- /* i,· 
unld.r¥[ word, .%1rv., /•fl/%.Ili' /f 'ndi,ii,i,den«· / Iw I./. I th. 

J.'.gaidleell £ L·muer.. .. k./.elikonme i,il ./.grip .r 
M.me:, .... wwudeir I ge·. AL-in? .•,seke'll ./ M Le"m/r 7/ hukr•r»•lmnrkelrrs-ch, deugtia)¢h• p:udwatir•rvrcetati,i•,·i fh 
di{ kwilm#·p•id,ik„wrm Dltd¢kdwbrh™mil,Im/· imual.... pind,i...'i„i,ihiuM.im4 $1„»r,Mbrbinrriwirrini·.'.mm 
i./../1 Iii ............·.r' 0,7,40.n// * id & *rrif i n ji,Q,knui . rmtim mid id v #0 .4 4.•g€ .. •.1 ..ier» 

*wl Jr,4 /,r•li•pr,Mdri·,•odi,44,/inio.uu.id/+LI.•,5,•u.woM- Ffp,aiw' [i,i!, zi1•'T1,; . f dle /@ dkni•*blue3 unii a• hnhix a an . 

v...........'i.. n,1nn .le w.le v..fli, I. Dilk r.... 
iprw#k.?iwi,•d•·ir en,Wgmink•ng'D•ni,kw•die•imu·I,inN 141•idle Th,4 11,1.mly id ilimpi•nt, min, up qual,ly 1'81/ gent·a 
I•+Il r INI J»fi' n.0 b-un. al 'ierde ./.i./ en le/· 

[,flinhwd• i, '11 noed.0}*•Ah. ffemr' il die e'i>ni>m@F>i' AD,il,01£ 1. fiel,1 nnemighu be/mpied,0.i,he /lii' iviighte, Ir Lir Ille lili' L•1.,L]14, 

le.enitf,Ia'Unkiw•]lerte *dt kwalikil Thi realan41veronuld vergeitalt, le,li[ bea Je.ggorspecificalloi'*.d.lie-)1+H n 

1,1,·Ii•/•r .f-•ring inT vrangN,ukke In lerhand met k#Molt. Ind,¢1 
ini#..4 ilidle,i·hied'Lin,k,im -ilievenoekingon'*!a.Im New {ur rill mi·. W bc efulivel, Implemci,1¢,1 rc•Illin··· rri,In,ip.inuil, 
pli, 1,·mi. w pri)1' F I plo, £1.· r d ,· 1>nkwaliTe,iski ntrig: 1 C: 1, grix,1 
linki •e ie -%kerp /·rwil Ini.]ukkin,% •'™·nlik log ni¢ wrminder hw. re.111, •1 in the eur iert •,1 Oiwility M .iii i,•·ri,c,it W i ril r . l i· wi·rl.l ike (,it•bleem 1 a n 'ii £.0 1•&.·rr o f *pl-Sifi|.2•1•/i,k h,•d 
ii #.*./. wee• 

len unde dorheffende Imp]:mpnter/g un die higir./. hler!·0 
grrinern rn(*millk le niank, w,ird bes!(iur vereib. 1,¢: 1.e,M. arider wer'· 
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laum./ . In n org#,sie .%™ur vere» e. dit .1 g©lei 101 dic 
b,!gipkwalliL,1*'I,1, 
....TE"SBESTU'R OCALITY MANAGEMENT 

I.n.[inl".·rlend..:e' 1.'b•l,L•digd'k..ill!¢11'lerheker,n' ..in 1,1 b -L,· u M nee# lryrn qual,·v .*urane• iobc handled. a 
d].@ew]-1 1,]Lierl..,ke'llsrekri•winl:r'u,ir ann·nerk,nileon litiwill' .parnmeni /1 m.,napemeni, ,/4 aN 6 thi el e ..th o.cr 
ieer,24,·he %'uuirder•rTerne,•10pgudiarn•ke'w<Drd Ditvcrusinder· Impemilil f Li·er. ef management . is re·ully c i[6 for a dolicaled quMI i,> 
'1£, id Ilewv,lingv.ir, h..ti.,•nk,int decIE,i ilion Iwilicy nn ihe pari or managemen[ 
DIF Vel.Pt.[Gr™GE • AN D[F. MAUS Trm< OBI./•toNS oF ™£ SABS 

GIll /11.11!I(I,1/ne: v:inkwall, 1 in /, 1/,idc,·il./rel,]tenany.ir hel Torle'·, lierhallen.of quillily inle modern w©ild ihe SABS huM 
die S A.% ilie vall:·Ide '·Y I. Wi 'dellhed/· i,D hem geneem icce,iltd Llic 11,11,1wrK n.i](,Ir.ili litii • 
1) Ile filmul·gll ..in ku·al,[eltsp....le en ·•tanda.Inle , 1, Fnrm.ilillian£,fspetifix·:1'inn< inditandari[Nof"alliy forproduct' 

.lilli·%!mel•[1[1' 

2) Vi,11Tlening•ai•'IL'|I.|1'11! 2) Pri,vi.i}lif leNTing f.il.DI'w' 
3) Adviehenk di.m.],L'lfekkt/'•mi•n,ternemin/met©degen 1) Advice ami PU- In. Jegardir M Umpling meth,in[4 1,nd goal. 

dic lil.!.il'In• van k w 1,[el.,inir.,Ie 
4, Dir fill,]11]ering/:11'li gebrulk..i· vrk/,ililli14h,·%11,1,N|luk 4 hirmulotion 'f a Aide of Praclice for Qunlity ...-·Ir 

SA/%01. S,itern' SABS,)157 

1, Ailmin,grailevan'//1,1/ila!,rdmerk/E•m;i 5 OT.aTi•in,/'lind#.*}..heme 

6,"la lk·,konk ViI KWA[.rl'El'Ill·.111JR.STEI.SELS Conf OF PRAC'TIC'E FOR Ql] I.IT¥ MAN AGEMENT 
5¥KTEMS 

'I.'I m''l l' he<Ire wi • r!(Ilf' be: inder,· 1·,11 ili,gle virn npri).k 
Wlilk per·.Lii» VE·ne[1 1/ 1 ic 1] L'•1•;r Pchnulg i., pr(h|llit Ul]' 

geli[•kiks•4· •alit•·31!.Mr'iwMehel·,dkV Tlmm•:eiktilie.im * ti[,chv* ea·• MualiLy up.Lhil,(v i,1 A kkin, 11%r C'edu / 

n r• .)/(1 1, waliei•.b. .i "Ii,]:el ge/,L kal w / 11,1 g.. I 'b le Prile[Ii lir lim'ily M. !rnent My*lemi Nelh ,],11 Ihe fr,irne-]rk 
*=.Lv wi• .4,4, .Ilk %·1% woril araurl,[whi,·ha•flundqualilymin,igemenrs,hiernrnrhebun I,ex 

presse..FT..1 id'wh",Me·.4,/r'llyrequir.1 Omd.li kw ihill:Nhi•yum! in '11 IrIE,ken,W•,ille 11, LIC Ifliang, ir, die ' ird 
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kaiL!,i}n. 1. LI,e ki,de,ch •.[Ii·] iince thi• depe- *inilv on [he naiure if thi· produci i,r •ervile 
Die dne dele. re '11 1]cd 
'F,Fl. 1 Kwfl•fli,6.vir,inrwrip,im'Jill//),%.ti,»N N" 1 QI,<!i'y zy"ent fer "31&", man/acnire daa in=!Umw 
DI[ m.lak vill,i,en,ng virg.'fi.ikecrde pinil.te of dien,•.c w.,1 ni• TM c.iter& of sophiR[i¢ated produc•i or •crvice5 whi•h are *cfr .]ril-k•li des,gned, n verva,LI•!7 woril In•reng.i,•kimiri•leerde[oe•fulru c deve],ipe|Jin[Im»nufne,un·,1 in|./1/sely con,rimi·il •ditions w. i.· =11• lewerini,cr vir i,niwerp oniwikkelirg, wrvaJrdiging en the ilipplier ma> be re*pon'ih c ford.ign. develcipmonl, manufucnirc 1%1'ller!,1,1 "i velitike.ck, inlwe,irilillk k wl!% 1)ird,Ii 0,4.illie 

inil 1,14[all[,11[in ,in,1 field lrL,ik l'hk also implied thi nt•ed for )lip i hemic'W• 611. Ine heir©Lili ,;,rheiii In dic rr idik want 113]ing d.,arval reliabilil, in [he product, the fa,11]re of whichcou'hrive yerious.ini, k.,rie.,19'1': g:' .&'r hO. 
illwnc.. 

1*El 2 AW •di r•·01// 414,• e, I (••ra•E•£,t'. (aAring P,UTZ QI,i.'uyg•mfi,im-fuNwri•Mitin•uN,iM 
Ill!' lic Lleel hi·i he[rekk in g nr dle veful.Irdi,ing v.in 'n pruluk w Marvan th™ ie[c,4 ti] 1,1.,rilifirmn: Or d prill|UC' Wht'le tile du!.igrl i. rilreadv 
ilwin,I•·rprLe/rvi•.1JK,4/·r, 0% ....1,|=i¥,lillk;inwi•| Dil 

verc·,4 rile •|4"p lile mail V.1,•iwi•erpki•mrole iN whil diege'/ n decl 1 
the i,imni, di·gi# • (ifile, cuntri,I .IN •el l i n P.Irl 1 

h n,41, ·n., ir £|,ia r rri.k [ , |,· N, Iliumb vi,n di,· 1 •i,vanrdig,r»,k lu% deur ..inplianci 

wiTh Ihi· requir[·men™ |wiN m h,:ideqi,•,el¥ delermina h> ini•eli,in end.-ek he,h.,1 tkird 11 f diia r 'ul dic v, re,4te,1 veldoe n word I ' 
kl,111 per'irmi·LI,hrril,Mhoui £illgLK,-.ia'emanutacl••nngryele Irnpke, uffer™ m.nija •ir 11,·4,1,1.h:i lihiml (imimt Thi•imrLI,• lahng vali liki slighily Ii•N:. nocen• im reli,ihilitv yint• EHL[urc of lhe product •ould nOT ille pri,Juk lili glk·ern/,re revell...0 ' w;,1 .....I wei·% mil 

p-l. ..,i 1/,le' l }WLIr••lb.LI'. w,iule. havr 
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Ii· /·4•1 ur priltukte w.i,r•nn herred»milheiii genn.=m .Lir Thiw .irpliein,roduet. whi. /•'*- he Lidcquut¢Iv d.·lei imil,-4•1 In ' e • viin ille filiale .ir,ikel' Ir•plinl kiin werd 1}it• 

inmellby inspeL·[ionardites,ingo(,hclina].lide- impliweer dit Thikimplied,ha( filliti• van die prinduk nic er-ge ge,01, • il h6 Mir f.iii,ir, Lif iheorridu€,W©U•L|nalh,vegeriou,1.,in•quen,rs 

kw.,Ii'h[·.1,11'lier lt,1 gend .Lu|ily aiia.,gemen• 
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i,row•mi•%1 ihI,4h •TreLL,ve i,LI]ii,™will] a™ir,inir Ih<,1 the'e in• lihe.•r M 1.,11'ekli.•w, i,T,1 ri ili• 1 13:hi iI 1,11 1. H.eker d.11 1, cip,>|r•!d *...w•,id g) ....'rin?,06.hrn:IN.L. i»terl,|i,fl"|>scde...ed 03 04;,1 'i•i®Nufidi - w.w midi• •Ii :14'1 % 1, di.· 1·9/4 'Ln h.ick imd Kene,Hll¥ w. t·w il[·Mgn Menburnieon[inued quall,> *ri,0,[Irr eii dii, n|#wrni ni he,Mi·Ii,n>, v.in i,lit,em orn 

./ .'prn "'k" 2.'11 •L' Vi'T•:'k 'T h /*./.i *r I ', Iii·iri•kk. M 
ji .mi,1 ,•f.*..£} m.,I i ] K-m/i· i wk,ii/kwi·k . n. i 4'n ui•'i. Iri.i' k) 6,pii.'.f„....F· I Kii.Id. wi' I,wi'kr,•i,w mi•iv i,i p f 

m) -''lieumo©imli.Jg„lmerid 
m) Aii,Ii.i,•i· ' #i, iii,'re·.Je·c·• it,ir i,ii· ' i./.,I iJ,i· 

h.in.]lilig. 'ii,rage, I.1.'-./cl.:iy 
he':Im•h ir,[rn r liew,Linip v rip.,kkin, •/fli·ne•[1, 1•L' filld| 4¥.Uir,1 i,f Quulli, MJin.ieNmeni ew,ilu•,1 h eon-der•unn (il 

III.e iti,]1 ·I ·n•u./•dpoili./ i,4 .•I • 0/1 in 3 Ounlit> M.ull Thi 

"|" : ]Li]· i./·I ,Tic,11 ill,·nwn, 4 Ii//rt=/ fif ihe prin'ipli' [il pi.nIL· ,!w L./1 woril giwili,rillk in li k. i Ll "11.,ri[Ile,iling ii,Wi•n 
hill,iwed Iri ih,· 4,Ledn,ZI,flurl 1,1. LL,lhnrit, all,] re*p•nsibiline, ftir 
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4,1 wn kwalili/4/Ihilir Ilitd ruk rn 'll. r gl.l in nor dil ./il :/ 
to lie delared hela•..•.Ii,Tgall'.·A•ye'i.•IIl'••[ P)•esvva,•puvm. 

woill[/1 /1/1[1 vir dil ./vi,ering win elke Hspek vuli die kw lile 1. The R,iuili Afric,in IhirL'al. i,f Si.,inl.,Til. |ilh .Li,kid virlu,11 • 1,ir 1hr 

voi.ekc•Lrip/*P. i,Lici aangeRL·e lid [,Al !•Cruv Ye.Jr% :ilan£ Lh.!he 111 L•% in 1!1.11 11 hal; iuqu,Tril i ,¥pr [if 
,[id[,ii.Ll Li, Ihr DIi, Suid-Afnka an,r Bure viT Stand aide werk ie,•lik i qpwi·,fie ctimtilinn• ir .,igi'Ii,I,e .%,•impaiwi,41lle iwimil •wied ui .i 

twint,g liar nt volgen4 did riglyne 'ilrd.. iii die 4.... r N• P 
-rdeb by die perrnit wa• i.in n f.,brikan, imgereik uc,rd inptiv* I[ lino. lining,]p.cl wilh SABS '/fir.I·.ake,W unlfinrin,L¥ 
wMinanh>die•undaardmerkop»produkka•gch™ik dicieh•ik 
van'r. lipe}irindle]ding•erek Dievo,invanrdeNwordwT-Illineen 
vermigiwid In mm,wming mei •ABS (1197 gebrri 
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Diescbruilskod¢ word deur 'n kupc•of 'n d¢!de part,gebni k lidi,1414 The Ce£le' 1.-,• UNed ha h ,+ for.JMNI·•muil li> u 11111.,se, iii 

vird,pheo•irdeling, in flie I..,Ili,eili'e.moewin n falirlk;in{ 1hird p,Tly tif 11/ qu''lity ihip.i],1> of • ·n.i·i,i•ae, Lirrr 
Op MINLO,la|e On iniernalion,ile gebied •i dua. 4:indag di•· wrNky"Ne] '1111 We .ce *N umalimdr©nalio·w,]fieldpur '- 

- m ing 
kepe. Ic„oranhierR bcourdec wioidia[ ·r he•[clling gepla. wor 1 gp#ef,%[h©yareprepar.ilic.[le nord• , i,[ii,iiil 
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.tri,knur, fininger ..in ./.1.•levermel, '•|Ile,1.& i.:al Ji. trul.1,]Te fi Ii,11•ci,i I h•ii ki nj! prodiJ.11, 111 t •••' 
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va;iT,ligi•,gshe[Iry. inlei ':wiarkoni crirfu.e Ihe /1:,nurne,uni'K •n... 

In idle g-Ile moet daar . ef w.rd d[,1 ,1,1 Dy JIL lieolide ]·10 1 /11 'I 

]:Alit,11••sluuritclsel slegs ©m die beh:uu. en ko•kwen,-d van 

pro*r. Didevalucrin, van prindi,kie glfls Nwedh nndi, en go 
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Daarm,iet opgclet wcird d.,1 'n proihik waar,>I'[lie SAA% ·nurk .i n lishii,Dd/no,ell••'ll'.heili....5/1. mirki•eolnpirle 
ge...I n kwahicit•induk 15 on,dan dIc m. ler,Arr dni 
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' /, ..., i·i li·TE,1% 'il :AB'% 0•:7 
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Ten einde la·nmN ·e neem vi• biginiell.•ainbriglyne I.andier.l• flit One nii,11 slud> U: Nuit»,ful •ppli/•! (Ji,i,!,1• Al,i,1.,•in,en[ n 

nedig,im dieN,ikieswille 10dpA..Vin kwaliteitshe•[1,Lir in Jl•1 1,1 fur in iii ie Lin N Wing prl.Ip| . - r·vuil Ill up,|1 [|14,/ r..n li li'l•i 

bel,ludee'- se'al vind /•i meeru·ansluu(4. die ..loise di·nU- .iledko'en'mrt.•rnindlhaliloili•w/te,il,nilld lm:·re•In•pilinl' 
.Ill,ydle'an di,! W©hle 1nleri,4,1.Di,nlei 
.il .. vkon..ah·k•:,il ]. de Lipan...vwerhel,14uehe Wil„1 

ver,ad,inn. wN,er le,le I rin ille ver,killende werker»lakke. mull: .*./ .1©1.. i' th' dilirn·n' 'I/1, 0/ .li'll' 
m·dd2!ht·=·I [ophi-iur gereeld yeha• orn die vemerer,i·.g 
-1 -/Le,[14·lichpr,·ek. 'flu,1,1, 

h) Ir, spevi.#.r/,4. In J,Drin wor[1 .11,•emila[ kwillheits. ut· b) I. · „.b/.ii,; I ll i tral, il I . 'Li ul,d•it Ir- •Ii. .1,i 

pe"in//1 ril rilull i ii 'Jilih•r lie Hidle 111(IN .L| I.,d 
.]rull rIO wur!. in ku ililri,•bel,linir mil,Ir oak in allene 
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