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RM - The Receiver whkh , 

Expands the Applications 
of Ripple Control 1 

, r i ru i . 

The first ripple control receiver which 
can bedirectlyand freely programmed is now 
available - Zellweger's unique RM. 

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

There is NI almost no limit to the number Nl 31.=rn 4 
of times the RM can be programmed and re- 
programmed. 4,14 1 
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FARAD (Pty) Ltd. 
PO. Box 31220, /4- Braamfontein 
Transvaal 2017 
Telephone (011) 646-4446 
Telex 4-24405 

U zellweger 



High Voltage premoulded Connectors, Joints 
and Terminations,Test & Safety equipment, 
Transformer Components, Distribution Class 

Lightning Arresters. Surge Arresters 

Over*Owarsothighperformance 

r High Voltage Load Break 
Connecting Systems 

From Elastimold 

Bowmorpe EMP 

CSPCircuitBreaker 

' transtormer 

For complete 
system protection 

7. 1 
The tradition of engineering e===grer 

leadersh,pcontinuesw,•h the 
evolutionotthe nextgeneral,on 
d Power Cable Elbow 
connectors for 15-kl and 25-kv systems are derived from 
distribution systems the research and Voltage Detectors 
ELASTIMOLD® pnoduct robust & milable 
engineers have again upgraded NE %22'se ExtremeN indoor and outdoor the design and the process to connector breakthrough. 
Provide a leadbreak elbow Now, electricali•tilitiescan 
connector that is unsurpassed. upgrade their distribution 

The new P(DE Power Cable systems by specifring the 
Elbows for 15.kV and 25-kV advanced PCEconneclors 

EIASTIMOLD® 1 [An] *...%. 
Bowthorpe·Hellermann-Deutsch (pty) 

Power Systems L,de• 
Johi,-big: (On) 411•••0••••r••2;2:-21:urban: (034 37·5504/5 



African Cables Limited Istheplon-rollong-life with eittwrlead or iluminium sheith for 

electrle cablemanufacturing in South Afdca. voltages upto and including 33kV. 
The minufacture /electric cables in South Africa Rubber Insulated: A comolete ranae of cables 
tommenceal/193/at A•rican//- Taciorvin sultaole tortne min, na Indust., including 
Vereeniging, During tnose early days, lie victory oragines ana otherspecial applications. 
produced a wide rangeof paperand rubber Cable Accessories: A comolete range of cable 
Insulated cablea /u Itable for working voltages up ,ccessoriessuitabletorvollgesup. i,2„V, 
to andincluding 12.5kV. including straight joints and termin•tions for 
Sinc, thon, new types d cablis hive been R Mitchgearetc. 
developed to suit special requirementiti Powerln..1.lions(Pty) Ltd, I wholly owned 
comprehenslvi Alrican Cables ringe now subsldia l 01 African Cables, has the e xper ie nce. 
Include': equipmentard speclilised plant lo cirry out the 
Zerotox: Non·halogenited,lir,retardant low installation, testingand nulnlanance of 

Imok, Ind fumecable. for gold mines, power Supertension cables. In addition, Power 
*tations, lictories. high iN buildingsete. Instmllationsolfers' s. vice to maint,in existing 

Supertension: *LPE Insul ted, aluminium presgurised cablesan) /here ir the Republic. 
sh•thed cables /or use.vith vollages up to and Today, African Cablea F aian unparalleled 
including 132kV. reputitiontorexcellen ewithregardtoprodwt 

PVC Insulated: A comilet, ringe d power cables. cualit' ands,/Ice witt in South Africanindustry. 
Incluoing * retaraant, auitaoletor wnere•ne conslantl, developing new technology to 
firirisk isminimil. improve turther theset gh levels 01 perlormance. 

Paparl.aulated: A comple·e range of cables 
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SFTSbuM tape I) 4 1 
manulactured in 
Seulti Afrlcu 43 
Hect shrinkrainsheds 
moulded in South Ailloo Of Heat sh,ink IN·sheds 

moulded In Soufh Atrica 

€ 17 .\f // 
21 »ect *nk 

call/clutch 
bools 
mouldedln // jift *inless steel strops 
Soulh Africa • manufactuied In Soul AIrlco 

. •9«e 
• We mould heat shrink 

components and accessories In 
our factory in South Africa 

• Sigmatorm manulactures a 
comprehensive range of heat 

bl 'rap shrink systems for manulactured terminating 
in South Alrica .,illiel- and lointing XLPE a nd PILC 

cables up to 361¢V 

9> 

0 sigmt ##•• HEAT SHRINK SYSTEMS 
(011) 67421240 



has 
• ' 9.- r W...e2 

come a long way 
in the 
communications field 
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IMS Maintenance and Service 
for power stations 

• Prevention 

• Evaluation 

• Reconstruction 

IMS activities 
includethedisciplined 
provision of maintenance, 
service and spares for 
boilers, turbines, generators 
as well as for auxiliaries, 
electrical plant and 
equipment encompassing all 
the requirements for Utility 
powergeneration 

. IMS¤ 

INDUSTRIAL MACHtNERY 
r./rl, tr-- P.v' ' .ITED 
IMS - KRAMERVILLE 
Centex Oflice Park, Katherine St. 
Kramiville, Sandlon 
PO. Box76009, Wendywood2144 
Telephone (011)804-2400 
Telex 4-27350 
Telefax (011)804-1766 
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POWERLINES 
THREE DECADES OF LEADERSHIP 
The first company to establish an overhead 
transmission line operation in Southern Africa Il.1«Jill 
POWERLINES 4<16 - 6 1 

has contributed vastly to the industrial development 
of the Southern African Region with - 

30 000 km of overhead transmission lines supplied 
and erected, ranging from 11kV to 765kV 
2 000 km ofra•ways electrification supplied and 
erected, from 3kV DC to 25kV AC 
The transmission system within South Africa for the 
Power generated by Cabora Bassa 
The transmission system of the Kariba Dam ' M#Ka: 4 rtil·'.r The Supergrid -the 765kV Alpha-Beta 1 -one of the 
most technically advanced transmission lines inthe :21.1 , 419 v:,•2*'fr'XZ\• . , 
world and the only one of its kind on the African 
Continent 
The supply and erection of radio transmission and 
microwave communication towers all over 
South Africa 

POWERLINES 
Own a tactory at Nigel which covers over 14 ha. 
including forging shop, foundry, nut and bolt 
manufacturing and the most modern computer- 
controlled steel cutting and punching I[ne for the 
Production of transmission towers. The Powerlines 0*]{Rh,- ' -4£: 
factory is also an assessed manufacturer In terms 
of the SABS 0157 Quality Management Code 
of Practice. 
POWERLINES t' 7 

- 

Are the holders of the D•amond Mark awarded by the 
SABS for the outstanding quality of their Hot Dip 
Galvanising operation. 

POWERLINES (PTY) LIMITED 
HEAD OFFICE 

Powerlines Houle, Braannionte,n Phone W ,403 8600 -,249,4- 
FACTORY 

Bicklei Road. Nigel Pnone I011 3 739 2251 '4 - . 1,"4 
2 
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OFFICIAL OPENING /AMPTELIKE OPENING 

Ds J van Rensturg het die verrigtinge geopen met skrifle,ing en gebed. 
MnrA H L Fortmann President 
Ba,8 dankle ds van Rensburg. Ons is maar metige wesens mas kinders van dre klere is /1/ w ons belangrik om Hem nie ut ons 
daaglikse take ze vergei nie en wiadeer ons dit dus dat u ons Vergadering op hierdie wlse kon open 
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WELCOME AND INTRODUCTION BY PRESIDENT, 
MR AHL FORTMANN 

able and 

rE 
rewarding and I hope that the delegates will be 

enriched by the contents & the papers and discussions. 
There is an exceptionally good turn-out of Ladies and it 
appears that they are particularly well catered for and I sin 
cerely hope thatthey wl als o have an enjoyable (wi days ill 
Potchefitroom. 

oordat ek Raadsheer die agbare Burgemeester, Johan Oos· 
thuizen aan die woord stel. wil ek Ora ag net kon'ks lets oor 
homs@ 

Raadsheer Johan 00/huizenis' geborn Potchefstromer en 
I.helelewel.woonagtig 
Hy matril /leer aan die Hoerskool Gimnasium 1947. Naeen 
jaar op die Url/siteit van Potchefstroom vir Cirstelike Hoer 
Onderms, beslult hy om yaam met sy vader tot die 
sakewareld toeretree en was vir 22]aar in die vleisbedryf, 
Hy is voorsitter va n verske,e direksies met eiendomsbelange 
en boerderybelange. 

1 1 j Raadsheer 00„huizen is n rustende Ouderling in i NG 

S 
..1 Gemeente Potchefstroom Die Bult. 

ly' Hy •s virdie afgelope 26jaai enended,reke Stads.aadjid van 
Potchefiroom. Gedurende {116 26 jaar het hy alle poste bek- 
lee, naarnlik:· 
5 Jaar readslid 
6///vanbestuurskomitee 
3 Jaarond ervoorsitter van bestuurs kor,litee 

%$ 
5 Jaar voorskter /an bestuurs komitee r Alwin Fortmann. President van die VMEO Ian 
8 Jaar WOO. Burgemee'ler 
Vanaf 1973 tor 1977 wes hi H van dia Kilegeraed van die 
Onderwvskollege Potchefstroom. Vanaf 1977 tot huidig is hy Mflr die Burgemeester. raadsheer Johan Oosthuizen en mev 
voorsittervan hierdie Raad 

oostnul"n. erelede, aregaste, dames en here. Dit is vir my 'n 
Hy is ook lid van die Raad van Beskermher€ by die Universiteit grooteer In besondere voorreg om u almal hartllk welkom te van Potchefstroom w Christelike Hoer Ondentls heet by hlerdle Twaalfde Tegn lese Vergadering van die Ver 

eniging van Munisipale Elektnsiteitsondernerning6 van Suid· Opdi,20ste Maart 1985washyas Ere lolon/ van4 Artillerie 
A Erika. Regiment aangestel Dit was die eerste Ere-Kolonel wat in 'n 
M & die staandemag artillerie regiment aangesteis, 160ste bestaar,jaar van Potchefstroom en ag die 
VME© dit n besondere eer dal u Raad Dns, meneer die Op 7 November 1985 onwing m/ 00/huien die Suid· 
Burgemeester' uitger,00/ hetom ons Tegnies/Vergade,ine· in Afr,kaarlse Polis,e,•tar vir Veil,enste 

Polchefstroomte •ou. Readsheer Oosthuizen ontv.Ing vyr ourkondes as blyk var 
6,/ag w,3 ek dan ,>ok nou van /1/ 9/leenthpidgebr„k maak waardering vir dier,saandie gemeenskap gelewer 
emuenulaad. namensdieVMEOhartlikgeluktewensmet Hygenietsyseskle,nkinders 
Potchefiroom se 1 50®te bestaans/ar Mag Potchefstroom Carnes In here u kan sien dat Raadsheer Oosthuizen voor 
morspoedgeniet en van krugtotkrag gean waar'n basondere i nwoner en eerste burger van hierdie dorp 
H.... lied,eeers....derjng van d/VMEO. Potch- I 
ef,Moorr, nie, want In 1970 het die Derde Tegniese Vergade- It now gives me great pleasure to call on hiworship the 
r•ngook hier plaasgevind. Mavor. Alderman Johan Oosthuizen to officially open this 
Theprogramnieforthenexttwodaysprom,sestobeenjoy 12thlechn,caIMeetingofthe AMEU 

RAADSHEER JOHAN OOSTHUIZEN: 
BURGEMEESTER VAN POTCHEFSTROOM 

Geagte n„„ die P,es,dent, geagie lede van dielitvoerende was en nog steedj w er, Oat alles onverdiende genale i. 
Read. eregaste, afoevaardledes, damesen here. Mr,r die President. dil is'n besondere eeren voorreg cmu as 
Dank. m die president, vir die vriend/le wvs/ waarop u algevaardigdes na die '208 Tegniese vergader,ng van dle 
m¥enmyeggenotevanoggendverwelkoinhetasookvirdle Veren,ging van Munisipae Elm ktrisiteitso n de rn e rn, ngs var 

hat Suid Allka narmens my rand en die inwoners van Patch wy,0 w,/,up „ my //n dia afeevaard'gdes voorgestel 
Wanneer'nmemnapglrriculum Vitaeluisterkom ji elstroorn vanhanewelkon:*heet,enek wi.diehoopen var 

h..O/kaanons,nooldor. salgeniet. weer dieponderdie 1/druk van hoe goediou Skeppervirjou troueults.reek datu' 

AMEL' 11.al,Ic.,I•[ MEETNa - SEPTFMAER ,9•b 



E k wl u ook beda. al u on s uitnod, Ding aanvaar het Im u wat aan die modeme bestuwder gestel sal word. Waar hier· 
12deteginese wergadering in 1988 gedurendeons fees/ar m d e vergaderinglhoofsaaklikaandag sal geeaandletegnlese 
potc/e/stioom tehou want Potchefs,r//m her deurdiejare'n / van M•nisrpale ele/ris•te([sondememings sces bap/n 
besonderebydraet/ dieontwikkellng enuitbou,ng van uver· nIng en intwerp nuwe ontwikkellngs in verspreiding/De- 
eniginggelewer. rusting, sisteembeskerming ten opsigte val mediumspan 
The late Mr W D Ross, then Electrical Engineer & Polch. ningsreekse. prablerne rondom landelike oorhoofse ly" en 
efstroom was one of the 22 .indatiQn members during 1916 /vaiserIng van munisipa,e elektnsiteltsondernemIngs, Is 

Since then the Town Council / Potchefstroorn was regularly dit M my rn behoette om ankele gedigtes met u te wissel 

represented at the conferng andtechnical meetingsof h slegs ten opsigte van, mannekrag voors,enining as 'a dwing 
Assoclation of Munic,pal Electr,clty Undertak,ngs of South ende opdrag #stadsrade en hulle onder,keie elektrisiteits 
Africa, inter alia bythe lagenda,y Councill Charles de Kock. departemente. 
1 m•selfwas ad/egatatoillaconference hetd in East·London Research has shown that the ralio between managers and 

during 1962, hutiver, soon/acidedthat itwas mucheasierto non-managers in the South Af•,can labour market is al pre. 
bea mavor of Potchefstroom. Ihan to be a delegate to a con· sent 1 to>52, andthat bytheyear2000 itcan deter,orateto 176. 
le'en ce ' 9 ou r Associ atio n. If as I have mentioned earlier, R taken into consideration 
Seventeenyears ago,during 1970, itwasthepr,v,•egeof the 'hs!•hep//ieof the Town Eectrk/ Engineer ismeasured 
Towr,Council of Potchefstroom to bethe host wheny¤u•third against general marlagement abilities the ratio in the electri 
tachnical mae[Ing washeld here As a borne Pomhefstromer cal undertakin,g can be even more negative that 1/76. Add to 
1 find it hard to believa that you waited 177,m.beforerneet· thisthe factthetthe ASA atpresenttrainsapproximatelyonly 
ing again in Potchefstroom. 19% of its actual requirements of qualified technicians a 

scenario is created of which the results penetrate into the 
Mr E de C Pretorius one of our former Town Electrical 
Engineers was 0 member of your Executive Council, for a office the department and the pers"/I Ille of the Town Elec 

trical period of 18 years namely from 1967 to 1969 and again form Engineer. 
1971 10 1987. and was the President of the Association / Navorsing wit deur die Nagraadse Skool vir Be/uurswese 

Munic,pal Eiectricity Undertakings of SA from 1975 0 1377. aan die Fu vir CHO gedoen 1 het getoon dat toenemende 

werkslas van die Suid Afrikaanse bestuurder die s implome During 1985 lifelong honorary membership was conferred 
van stres, selverwaarlosing, sosiale isolasie, destabilisasie, 

upon him, which is not on'ya great honourto him personally, 
huweliks. 

but en gas i nsprobleme en die erosie v@ n we rkbevred ig- also lo Potcheistioom. 
ing lie sal on/lip nie. Voeg hierby die sterk kompetisle van 

For the past few years Councillor Chris Landsberg is a die privaalsektor met betrekking tot die bekom vaf, dienste 
member of your Executive Council. Those of you who know van tegniesgekwalifiseerde mannekrag en die scenario v die 
him, will admit lal he not only has a formidable figure bur Iekoms van elektrisiteltsdepartemente van Stadirade i. 
also a sharp and bright pers/nality k} match slegverde•. 
Mor de President uit voorafgaande is dit dus baie duidel k dat Wanneer die verhouding tussen bestuurders en me-bestuur- Potc•elstroorn in dieverlede d ep spore / die best-n van u ders In Eumpa en die VSA van 1 101 10 an makslmum 1 tot 17 
va,eniging getrap he! an in die toeions ook sy bydrae sal in ammerking geneem word kan die /le,ding gemaak word 
lewerom u vereniging verder uit te buu dat die druk op die Suid Alrikaanse best,urder en rneer 

Mnr die President. die voor/,ening van elektrisiteit en elek spesifiek die Elektrotegniese Siad,inge leur hom nie ge.,paar 
Uiese dienste is een van die belangrikste funksieswit binne sal My rie 
die bevoegdheidsfeer van enige Stads/id 16. Om hierdie 

Na aan¢eid•ng van hierdie lite s dit seker dan ook nie 
dienste effektief en doetreffend te lewer 16 di op elke Stad- 

onrede Jik om te verw ag dat d ie VM E O wat d ie o rgi nisator i ese 
sraadse weg orn vermoe het en die kundige mannekrag kan aanwend om 

a)'n Duidel/e bele,d ten opsigtevan die lewering van etek- jal Ders te waak aor die welsyn van die Eleklrotegniese Stads- 
triese d,enstete bepaal. 

ingerieur en dia toekorns van die bedryf en die baroep nie. 
b) Duidelike doelwitte vir elektrisiteits vcors,ening daar re 

W dit. afges,e n van u tegniese werk ook u opdrag wees in mel na aameiding van 'eantisipeerde behoeftes in die ver· belang van u land en al sv inwoners 
band wai uil diebeplanningsfeite van %0'n Stadsraad na vore 
korn. 

$ Nook in rn krisisbestuurstyl len ops,gre van elek· 

trisileitsvoors,ening te verval as gevolg van real,ziewe 

optrede eerderas geantisipee'de behoeftebepaling " 
d] Die beste gebrulk te maak van be/lkbare hulpbronne vir 
die bereiking van g estelde doelwitte, 
e) Volgens gesonde finansidle beginsals ele'tr,5,teits"or '9' sier,ingtebestuur. 
A Omieda"lans//sviers//ng 'ngespeslajiseardadiens 
iS, behoirlik gekwalifiseerde mannekrag te bekom er, aan te 
wend om die beleid uitte vier en doelvitia te bereik. 

Genoamde 6 fal<tore wal waa/kmlik varder bygavoel kan 

word behoort •erder binne die totale korporatiewe of 

strategiese beplanningsraanwerk van n ladsread Westalte 
te "d want selfs die 'ektrisitaitsdepariernint Ran nie 

ge,soleerd van die ander Munisipale departement 
funksioneernia. 

Wannee, verder na aanle,ding van genaern/a faktore na die 
pworel van die elektrotegniese stads,ngenieur gekvk word, 
dan is dit duidelik dat hy nia alleen tegnies vervaardig en be 
1[waam sal wees nie, maar ooksal voldoan aan 48 vereistes eaadKheer Johan Oosthuizen in gesemge .im 
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Met hierdie enkele gedagre mn, d e Pres,dent dames en here 

mgmaa' hartlik welkom. genet assebliel u bescek aan ons 

mooi dorp en is dit vir my 'n vooneg om die 12de regniese 
Vergadering van die Verenliging van munisipale elski/Ms- 

ondernemings van Suid Afrika as amptelik geopen te ver 

klaar 

PRESIDENT 
Mnr die Burgemeester. baie dankie aan u. vir die hartlikeen 
vriendelike wy'e waarop u ons in u moo, Potchefstroom ver 
welkom het - ons voel alreed' sommartuis. 

Mr Mayor, you have had your hands fullin this yourl 501 h 
annive,sary year of your town, by virtue of go many other 
organisationsthat you have invitiedto hold their conventions 
he re an d 1 wou ld ke, at th is ea rly stage to congratu la te you r ¢1"t 
staff, in particul/your Town Electrical Engineer, Mr Fame A we/ot:hed//ega,epinoneo/thene,yAndries/end/kPok- 
Steyn and his staff who have been involved in the prepara. giereaang//Hans 
tions for thls meet,ng. I would like to express inv spncere Twohanswerebui#byrhe lownlouncdofforcheistioom fo 
appreciationlothum formakingth/President'slasksoaasy commemurate'le.Of/An//versary.Perch/sloom. 
Thank yo uMr Mayor The AMEU was the second orgenisation t, make use of these 

superb meeliog fac•#•ties. 
PRESIDENT-ELECT: 
APPOINTMENT Nadatby wyse van 'nposstemming gestem was, het die Uii- 
Atthis point. I have an important announcement to make, voerande Raad mor Fred Daniel, Elektrotegniase Slad 

1 think it is by now common knowledge that Dr Nico Botha was singenieur van Kalstad. ooreenkom/g ktousule 14 3 van 

appointed Town Clerk of aloemfontein and thi the AMEU die Grondwet, eenparig as Aangewese Presidentbevestig 
lost a President.Elect / th process, Ithinkyou willhavea wortl y President-Elect in Mr Fred Danial 
Ons gelukwense Ram egter aan Dr Botha met sy aanstelling and it therefore gives ma great pleasure to announce the 
en i ons verheug dat 'n lid van dle VMEO en 'n Elektroteg- appointment 01 Mr Fred Danial, City Electric# Engineer of 
niese Stadsingeneur uit ons galel/r in dle hu,8 amp van Cape Town as President·Elect and now ak him to take his 
Stadsklerk Bangestelis. place atthe maintable 
As gevolg van hierdie vemikkeling was dir toe nodig dat die Ladies and Gentlernen, our heartiest congratulations to Mr 
Uitvoerende Raad'n nuwlie Aangewese president aanlys, Fred Daniel. Pleasegivehim a big hand. 

MNR FRED DANIEL: AANGEWESE PRESIDENT 

Mor die Pre'laent' die agbare Burgemeester van Mcil. 

efstoom Raadsheer Oosthuven. ereled/. eregaste, dames ec 
heref /,1 is v,r m¥ 'n groot eer dat die Uitvoerende Raid van 
die Verenig Ing my mles h er as d ie Aangewese President 
weens dia bedanking van dr Nico Both wat nou die Hoof-Uil- 
poerende Beampre an Stadsklerk van Bloemfontein is, Dit 

geld nie alleen virmy maar ook v,rmy vrou en naluurlikook 
virdie Stad Kaapstad 
Ons U dlep bewus van die hoe e,se wat van hienhe pos ver 
wag word. Nietermn vertrou Ins dat ons, met al ons 

tekortkominge, die diens aan die Veren,ging en dle 

lerneenskap wat var, Ins vervag word kan lewer 
It was 34 years ago thal a City Electc•cal Erginee' or Cape 
Town wa. honou red by be ng elected to this oft,ce. when Mr 
C G Downie accepted nomination in 1954 
1,1. President you hke all your predecessors have mal nta I ned 
an extremely high standard and it will be no easytask follow· 
Ing in your footsteps. Itis at atime likethismat/neiss. 
denly more awareof one'sshoncom•ngs. but J feel confl£jent 
that with your able Quidance and assitance from fellow 

mem bers the task will not be as formidable as 't appears. 
I shall therefore Mr 

Mnr Fred Dan,W Elektrotegmase StadAingenieur van Presidentendeavour to fulfil my duties in 
the best interests / the aims and hapstad die Dns mgmen Pre•den, van a IMEO an tradition of the AMEU. 
Thankyou. wee. 
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OBITUARIES / DOODSBERIGTE: 
MOSIE VAN ROUBEKLAG / MOTION OF CONDOLENCE: 

Am A WL FORTMANN- PRESIDENT 2, Mnr S....Mosten-Vocrmaliga Eje...gnieseStad- 
Sed" die 50618 Konvensie in Kaapstad het 'n pair van ons singenieur van George, 
lede tot •rwe gekom en is dit met Innige leedwese dat ek 31 Mr Horace Eastman - A Past Pre/dent during the Year 

* moet maak van die afsten,evan die volgendevoor- 1938 and who reached the ripe age of aoout 97 
3: 

ligeVMED.leda: Ons diepe meegevoel word aan hulle naasbestaandes 
gui 

Ince theED,h Convention inlap,Town, afewofourmem- 00/gedra. El:versoekalleaanwes,9/somas·nblykvageer. 
npassedawayand kis withdeepregrelthatl haveto refer oied, vir'n rukkiein stiltetestaan 

lo the death of the following past AM EU memoers: Our deepest sympathy is extended to their families and 1 
N M,Ke/IM/Millan-Formerl/Tow,ElectricalEng,neerof requestallpresenttostand forawhileins,Ienceasamnarkof 
Umtata. respect. 

WELCOME TO HONORARY MEMBERS 
AND PAST PRESIDENTS 

Waarehan<credrohaveinctirmrd5tthefollowinglonowary W Jos*Tejles<from MIzambiqual-Honorarylembey 
Members and Pa st Presidents. Mr Gawie Theron- Past President and Honorary Member 

Dr Ralph Anderson -Honorary Member Mr Jules von Allften - Past President and Honorary Member 
Mr Wiliam Bees ley- Ho norary Member M r P iet Botes - Past President 

Mr Wissel Barnard - Past P resident and Honora ry Mem ber Mr Jan Loubser-Pastf'resident 
Mr John Dawson- Honopary Member Clr J H de Lange-Honorary Member 
Mr Denis Fiser -Past Preside/ and Honorary Member I now askthe Past Presideni and Honorary Members to rlse 
Mr Terence Marsh - H onora. M em ber 1 would like to exlend our special gree,Jogs to them and bid 
M r Joh n Morrison - Hon ora ry Member ihem a warm welcome Give :ham a big hand Ladies all 
M. Eugene Pretorius -Failes,dentandtionorarv Member Ge/lemen 

NUUTAANGESTELDE ELEKTROTEGNIESE 
STADSINGENIEURS/NEWLY APPOINTED TOWN 

ELECTRICAL ENGINEERS 

Daa• Is waarskynlik '11 paar nuutuangestelde E ektrolegmese Awn u here, 91 hartlike welkam an rnag u verbinteni, met die 
Stadingenieurswal'nnanonalevergaderingvandleVMEO VMEolankeng/ukk,gwees 
•irdle eerste maul bywooli 
Kan ek hulle versoek om assellief lestaan sodat ons hullekan 
sien 

VERSKONINGS/APOLOGIES 

Ihave received atew apologies: 

ProfessortanReyndersand/,Naudevanwykfromihecs,R Mir Ph,lipGrey'ing 
M, RMO Simpson - Honorary Membe rand ./les,dent M r a ad Mrs Sergi o de Oliviera 
Mnr Hennia Driver - Elektrotegniese Sladsingenieur Mr John Grundy var 

Jelevsbaai Mir William Cror,16 
Mr Ron Leigh -City Electrical Engineerof Johannesburg ons is ammerdat hlerdle perscme nie fler kan wees me 
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AWARDING CERTIFICATES OF MERIT 

MIA H LFORTMANN:PRESIDENT 
About two vaars ago, the AMEU Executive Council gave // 1 . 1/4.- 
thought to Ime Irm of recognition to persons who have • 
rendered valuable service to the AMEU Thisculminated in • 
theintroductionofcertificatesofmarittobegrantedtoperson N 
whom the AMEU considered haverendered meritoriousser- 2• 
vice to the AMEU and it was resolved tharthese 

were lo be awarded ai AMEU Technical Meetings. certificates • 
The AMEU hi seen fit to award cemificates & merit to seven 
persons and this is the first time that these certificates are to - 

I be awarded. 

now call onihe following personsto come forward forth„ 
occasion. 

Mr Jacobus IBokkiel Bashoff ikkn i 
Mr Gerhard Gerber 
Mr Nat Kirschner From left to right: /derman Ben Ste/, Bilburg, Prof. Cfr 
Prolesso' Rvio Kriel Ryno Knel, 8106mfonte Mr Gehard Gefber, Affi MA! 
AIderman Ber, Steyn Kirschner, Affmate, Mr Theums Sm#berg, Eakom and Mr 

I 'Mr The... (Stofflel Stoffberg Jacebus Boshoff. Vands,bwpark 

Ladiesand Gentlemen, Mr lan Hobbs I not present nhis catedasanelectncalang,neer,nSw,lzeriand. Heemgrated,n 
Technical Meeting and 1 performed the pleasant duty of 1947*South/ricaand#rkedfithefirnliyeamas ANs 
awardinghimhiscertificate/merit. onbehalfoftheAMEU, tan,Engineer for Meisr,Schindle,Lifts Heihen ha•gvalu 

• at the time of the Eapern Cape Branch rneet,ng In ableyearsasilium,nat,ng Eng,neeran/DIstrictianager,n S 
Graharnstown, In June/thisyear, bur l wishro read his CV, A philips, In 1956 he Joined thetecliniral agefIC¥firm of AM 
little later. Burgun lPty) M and was appointed the Indepandent agent 

and ResiderI Engineer for the I Ilweger Ripple Control Divi- 
Mr J J (Bokkie) Boahol: Vanderbijlpark sion & Switzerland 
Mnr Jacobus Johannes Boshoff is 0/ 19 Julie 1929 in Philip Since 1956 Gerhard has dedicated hi maln iritere/ and 

• Pa ls Oranle Vrystaat gebor' Hy matrikuleer In Philippolis In energy to load maragement. in which field he is Mill very 
1947 en begin as vakleerling ele'"/noided"ydse Sulid activel¥ and happily engaged To his success, consider that 
Afrikaanse Spoorwee en Hawens in 81'emfontein werk Zellweger Npple control co•ers Municipal networks of over 
M nr Boloff vollooi sv vakleerlingskap in Februarie ·1853 en 4 600 MVA in South Allica, and most 01 his Cit¥ Ind Town 
werk later as laboratoriumass'sten, in de SAS se Electrical Engineer clients have also become lirs personal 
toetslaboratoriumin Langlaagte· frfends, some for over 30 years Gerhard pays special tr,bule 
1,7 Oktober 1@56 dan/aar hy diens as To/,ingenleur by die tothislast fact and warm heartedly thanks a his friends for 
Dorpsbestuurvan Well,/ m waarna hy na die M unisipal// this loyal support and friends hip 
v0n Ceres in Mi. Kadp as Elektrolegniese Ing/lieurin Oktober He regularly attenIs AME' Conventions. me first in Cape 
1958 verhuls en na die Vanderb,jlparkse Munisipal,telt as Town In 1957. He is married lo Joan, who is also actively 
tweade In bevel van /le Departe,nent van die/lekt,ategniese engaged in the business Their /def son, Peter, ]0'ned the 
Stads'/gen,eur In September 196, Bokkle word tot Elek- famllybusiness/sapartnerover loyearsago./fterextensive 
trotegniese Stadsing.nieur vall Vande/*park in September education and training abroad Their youngerson, Richard. is 
1979 bevorder a comput©rprograinmer gaining fuftherexperlise in Swilzer 
Hy verwert dia Nasion" D¢pcoma in werkruigkunde In 1952 land 
en Slaaist,evorgdheidsenifikaat. Elektriese, Bedryf, in 1957 Some of Gerhard's hobbie6 are: Hiking and skiing. and he is 
en word gereg,streer as Ged,plomeerde Ingernieulr In alsoabll of a herbalistand wlne lover. 
November 1987. 

Wes and Gentlemen. 11 now gwes z great pleasure lo pre. 
Hy,s lid van die S A listituut van Elek,Flese Ingenieurs asook sent Gerilard Gerber. a dear friend und colleague / the 
vandielnstituulvanled,plorneerdelertu,gkund,geenETek- AMEU. with licertificateof nlerit. 
mlimbe Ingenle,Jrs en het ook vir 10 jadr in die /ad van Congratulations and best of luck Gerhard. laasgenoemde in///ut gedien 

Inseptember,953'shvmetlettieWI'lamsegetrouden3kir· Mit'Hobbs Uitenhage 
rs / ull dieh/welikgebore. Although I have al ready presented Mrian Hobbs w Ith hiscer· 

/7%2 cr Bosh off ls'n getroue vrlenden ko[[ela van /1 e vME©en ilficate & merit, I feel that I should tell You something about 
er h•er re ads diep spore getrap Hy was voorsitier lan's 

van die background and his mer,torious se.vicet/the AME U 
"veldial< en het reuse werk verrig, met onder andere. I" Hobbs was born ona diamond mine near Pretoria- grew 

:55I:Z===.,s..:f.... k.nitees. •'CJ••TZ.Z7•1°01229=2,•°•„•,• 
Ek v,/ M / Boshoff om not' hlerdle sertifikaat n ontvangs nesburg. te 
neem. 82'e gell,k MI r Bishoff He completed his apprenticeship as an electrician during the 

war Years and then woiked for Messrs L H Manhinusen 
Mr Gerhard Gerber: Affiliate He compleled a le.arnerengineer·scou•e on a gold mine near 
Wr Gerhard Gerber Was born in SW"zer'and in 1922, and Id/. Johannesburg anc Ihen Joi,1ed Messrs Reunerl & Lenz Ltd 
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Reunert&Lenztransferredhin,tole freeltate Goldfieldsin Syuniversfteksopleldingwasbydieklchefstroomseln•ver 
1951. He married a lwisAgirlinihesarniyearandobtained siteitvir Christal,ke HIA,Onda•en aandie Stallenbosch 
hi Go/ernien! Ce/ficate of Competency (M•nes and Univeriteit. 

Works). Hy behaal onder andere die volgende grade M.Sc. M,ED, 
His municipalcareercbmmenced ayear laterwhen he joined D.Phil. 
the Welkcrn Municipality under past President Biblarton.In Hy was onderwyser by die P/cheistroom Boys High en 

19631,ewasippointed as Town Electricat Engineerof Virginia Pietifsburgse HoarskioN. 
anda•ended his first AMEU Convenlm I 1955. During this Professor KNet was Lekor by Steflenbosch Univers(tel 
tirne lan became a member of the Re/ /Iciation of MIA- daarna Senior Lektor an twee iaar later Professor by die Uni- 
ipal Electrical Eng,neers. He was Secretary. Vice Chairmon Fleit yan dia Oranje Vrystaat 
and Chairman• in factthe last Chairman of this Association as 

Tans 13 hy 'n sakeman. it was d,sbanded in 1962 to formthe Highveld Branch of the 
AMEU Ianwasthe flr*Chairmar,aftheH,ghv/WBranchand Rinol<rieli,STadsraadslidvanaloernionteinvanaf1973 tot 
assuch wasa memberof the AMEU Executive Committeein hede, Was onder andere gedurende hierdie tydperk lid van 

die thatyear. Bestuurskomitee en Burgemeester van Bloemfontein. 

lan contributed a technicul paper tothe AMEU Convention in Darnes en here, Professor Ryne Krie[ is'rn/relinge vrienden 
Windhoakin 1964, steunpillaarvan die VMEO en wa3tot onlangs vir'n hele/aar 

jaar 'n Ad van di UjuDermdeR,ad van die VMEO 
He left Vic/nia in 1970 to join the Uitenhage Municipality as 
Deput¥Electfic/Engineerund/Johnlawsonandheholds Dltisdusmyeerenviorreadazeknarnesdie VMEOhierdie 

verdienstellkheidsertifik// vir ultstaande diens aan die the post to th(§ daY He is a registered professional englneep, 
a me/ber of '110 South African Institute 01 Electrical VMEOgelewer,Ban Profemsorlyno kinuorhandig. 

Enlineers' a mem berof th e Inst,lute of Certificate'Eng,neers Bale ge'uk Professor 
and has taken an aclive part in the proceed// of the Cape 
Eastern Branch where he has been Secretary tar the past Rmadsh„r Ben Steyn: Boksburg 
sevenyears- Reaasheer Ben Steyn ontvang s¥ skooJople]ding by die Mar- 
lanreti•es,navearstima M School en Boksburg High School en daarna by die Wit. 

watersrand Technical College, Vanaf 1938 tot 1942 was hy as Curgreet•ngs and congratulaeions to len. vakleMUngelektrisian by die ERPM-rnyn ingeskryf, 
Daarna warksaam Mi N,t MOR,chner: Affiliate opdie min as 'n elektrisier, virenkele jare. 
In 1948 begin hy sy eia besigheid as ·n elektrfese Ic/trakiuf. Nat Kirs/hner was born in Johannesburg on 30 June 1924 
Tans is Ben besighelsman en Direkteur van M Batskappie M He matriculated al Parktown Bon High, Johannesburg and 
Boksbul Hydianreeds opdie Boksbuilladiraidvir 231 sed in the Special Signal Se/ices during the 2nd World 
jaar en was 2 keer Burgameester van die dorp. Tans is hy weer War. 
Burgemeester vir die darde termyn en staan weer as kan. 

Nat obtained a 6,Sc. degree in Electrical Engineering M 1944 dicaat in die Munisipale Verkiesing wat in Oktober 1988 pIaas. 
and in Mechanical Eiginee Ang in 1946, al Wits U niversity. v•nd, 
In Nivember 1946 he/ted Messrs A Aeyrolle & Company Sy belange is in dorpsintwikk/ng en diens san w mede. 
and after 3 years in the UK returned to SA. mens. Hy dien op verskeie komitee's en organisasies in 

In 1954 hawasappointe/ Reyroll, Reside/ Engineer-North· Boksburg 
ern Rhodesia {Zambia) and became Managing D#actor- 

Onlangs is'n grooteeraan him getoontoedie Sidsraad van 
Revrolle for Central and East Africa in 1960,n Salisbul (Ha. Boksburg hom as Raadsheer aang'wys hat. fare). 

Ben Steyn dien reads bale iare op dia Uitvoerende Raad van Nat was posted back to Johannesburg as Managing Director die VMEO, waar hy nie net die VMEO maar ook my persoonlik Revrob In SA jn 1965 and became Managi n g Director 
bale bygestaan en onderste,ir, het Vaordat hy ap dia Uit- 

Revrolle Parsons Group in 1969. voerende Raid gekom het, was hy haia iarn Boksburg Stads- 
HebecameExecutive Director of NEI Afria on its formation m raad se afgevaardigde om saam met my VMEO-konvensies 
1978and Chairman, Electrical Division NEI Afria in Januag en v eigaderings bi te woon. 
1987 

Raadsheer Ben Steyn is Gonder twy™ 'n goisie en ge"Due 
Nat is a Member of the SAIEE and a Mem ber of cha IEE<UK 1 vr•end vande VMEO en sy uitstaande diens an bydrae word 
and Charter/Engineer. terdeewaardeer. 
Nat has been attending AMEU main and tecbmcal ineeings Dil 1% dus v(r my 4, trotse oambuk clat al< hier're %2 

sincethelaie 1/60·swhilehewasstat,onedir,Zambiaandhas die nstelikheidsenifika/, aan Raadsheer Ben Steyn, my eie 
been a regular visitor to the Eastern Cape Branch .eet# raadslid, kan oorhandig 
sirge their beginning almost witho ut fail. Baiegeluk Sen 
Nat and his wife Freda have three children and four grund. 
children, Mnin™uninCh,i„offe, 8«,/bug. E»kom 
Nati•akeengolls"Innisplayer. Mnr Theunis {Stoffie) Stoffborg is op 25 Oktober 1323 op 
It ,swlth prlde thai Nat glves credit to flfs wife Freda forher Krugersdorp gebore Hy is met Babs Scheepers op 3 June 
wonderful support of hir,1 Intheirlityears of married life and 1948 getroud lans is mnr Stoffberg ·n wewenaar met twee 
feels,hat thisaward belongs to hleras well kinders an v,1 kleinkinders 
It is now my priv,lege and pleasure to call Forward Mr Nat TheunialtoflhergmatrikuleeraandieHoerskoo,Helpmekaar 
IGrschner i pie,ent him with this award in Johannesburg in la. 
Congratulations and bestof luck. Nat Hy gradueer as ASC (!ng) (Eleldfles) aan die Univers"elt van 

die Witwaterstand ill '44. 

Profiiar lyno Gerhard Kilel: Bloemfontein Verder behaa' hy In die Ge,igerjare ook dle MBA.Graad aan 
ProIRd! RynoKriel hel sv skoolople,cl,ilgbv GraYHoar,koot in die Universiteit van Pretoria. en die Governmentsertifikaat 

Por Elinbeth. cnlvang van Bevoegdheid as Elektrim Ingenieur. 
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Stalle is geregistreer as Profes,lonele Ingan,auren is lid van lesidentskap vanaf 1955 tot 1956 Theunis Stoffberg gabruik 
die,Suid.Afrk/anseinst,tuuivan El/ktrieselngenieursen van as nie-amptelike komiteeklerk van die Uitvoerende Raad van 
die Hnmenieursvereniging van Suid.Afrika. die VMEO 
Van/ Januarl,31948totju0,e 1968 washy 'nwarknemervan Na die kongres in pretoria in Me,1956 het hy dle merendeei 
die Munisipal Elektrisite/sondernaming v,n /fetoria. aan. VMEO-kingresseen TegnieS,Ve,9aderingbygewoon. anhet 
anklik as Junior Ingen,eur, en later as Toets en Beplan- dlkwels bledra tordle verr,gzinge. 
ningsingen,eur, DIstribusieingenieur, en Adjunk-Stalilek- As Eskon, verteonwoord,ger Is hy meermale beles init dle 

*#*enieur. moeilike taak om die oenskynlike hoe Eskim.tariefverho. 
Sedert 1 Julie 1968 lot die huidige is hy 'n personeellid van gingseerstensbydie VMEO.kongressewareldkundig remaak 
Eskom in vefskillends hoedanighede Hy was onder andera en ean hierdie simpatiekegehoordiereg/erdigheidenonver- 
Es.m se Hoc>fbeplanningsbeamlien daarna Kragver midellkheid van hier€lie tariefverhog•ngste verduidelik 
kopebestu u,der. Hy sal op 25 0ktober 1988 op sy 65ste ver· Dames en here, as da a r Dot ' n vrle n delike persoon was, dan 
iaersdag uit Eskom sa diens aftree as Korporaatbemarkings- is dli Sioffie Stoffberg. S/vriandelikheldhet hv hom ulgebor· 
konsultant. rel. teen·cor een en almal, ongeag wieof watiy was.'n Groot 
Sy verbintenis met die Vereniging van Munisipale Elektrisb dank daarvoor aan u Inr Stoffberg. 
teitsondernemings van Suid Afrikatot diemiddel-vyftigeriare Namens die VMEO gae dit my dus groot gencee om hierd,e 
{voor die aanstailing van 'n VMEO Sekretaris) wasdaargeen verdienstelikheidsertifikaat aan nulr Th/unis Christoffel 

amptelikesekretar16 van die VMEO nie en het m/ Dirk Hugo, Stoffberg te oorhandig 
die Stads/ektrisiteitsingenieur van Pretoria, gediende sy Baie ge,uk Stoffie. 
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MOONTLIKE PRIVATISERING VAN 
ELEKTRISITEITSONDERNEMINGS IN PLAASLIKE BESTUUR 

J.G. MALAN - KEMPTON PARK 

POSSIBLE PRIVATISATION OF 
ELECTRICITY UNDERTAKINGS IN LOCAL GOVERNMENT 

mMIRA H L FORTMANN: PRESIDENT 

Dami an here, on s kom nou by die eerste refera// wat deur 
rn<Jan Malangelewers/word. Hierdiereferaat. 'Moontlike 

i 
giva t iserin g van Elektrisl eitson d eme rn ings in P laastle Be- 
s t our het mez die aanioo p na h (erdie Tegn„ge Vergaderin g 
reeds wye belangstelling gewek en is ek .ortul daarvan dat 
u ditbesonderinsiggewend sal vind 

Jan Gysbert Malan is a Bolander by birth, served his time 
and received his basic engineering training with <he former 
South African Railways Thereafter he worked in the private 
sector, specializing in HV Switchgear and protection for four 
**J* Np-advau 

le experience in the optimum utilizationof men, money and 

.Eo: achines. in 1968, Mr Mafan j ned the Kempton Park Town 
ouncil as Depuw Town Electrical Engineer where he wit 
ssed a maximumdemand growth from 20 to 200 MVA in 20 

¥ears. 

In 1975 Mr Malan went back to the coast to se/'e as Town 
0 0 Eleckal Engineer of the newly formed Vredenburg/Sal- 

danha Town Council and returned to Kempton Park in 1977 
where he nm holdsthe position of Town Electrical Eng•neer. 

Me •s a Mamber of :ha South Afncan Jistituie & Electrical 
Engineers and holds the Cenificates of Competency for Elee- 
trical and Mechanical Engineers. 

Mnr J G Ma/an, E/ek#oreg,liese Gradsingemeu,1 Ken,pron Stemming from wine farming/ock, hehasakeen,Merestin 
Pal the collection and consumption of good winel 

1 INLEIDING 1 INTRODUCT•N 
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1 VERS'/IDING VAN EKONOMIESE MAG 3 SPREADINGECON'MICAL POWER 
4 MONOPOLISIESEAARDVANELE'TRISITEITS.00.SIENING 4 MONOPOSIn. NATUREOFELECTRIC,-SUPPLYINDISTRY 
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9.1 FASE ES,il· u,Tioli,TRAKTERING 91 PHASE ONE CON'RACnNG oUT 
9.2 FASE TWEE vER.u RING fu PHASETWO·LEASING 
9.3 FASEDRIE· KOOP..RinEDEELTELIKEAM9TANDOCENING) /3 ..ASE T,•EE PURCHASE/.ASE/ (PART.L RELINQUISHMENT) 
9.4 FASEVIER· uiTKOOPIOLLEAFSTANDOO@lili 94 PHAREFOUR OUTRIGHTFURCHASEIFULLFLINQUISHMENTI 

10. GEVOLGTREKKING 10 CONCLUSION 

1. INLEIDING 1. INTRODUCTION 

: mand het ge/dat privatisering as beginsel baie groter @s die Somebody said that Privahsation 28 a principle is muehgreater 
El ens sal f I. Dithe! sove/in/insjeke krag dat niemand dJt kan than mankind Itpossesses somuchintrinsic power that nobody 

eerstaan n,e en dit betekan datdiegene wat dil probeer weer- can resist itwhich meal,s that those who altempt to resiM it wil• 
staan sal veroomak dat verkeerde besfulte in d•e proses ge- give rise to the wrong decisons being taken which will be in,uri 
neem sal /01/ // daar/ie organisa// op die lange duu, sal ous 10 their organisations in the Ion9 term. Privatisation Is •,ot a 
ber,adee[ P'vat,sering Is nle '11 modewoord r,18 - dis nia 'n eli- word in vogue il is not a cliche - it is a reality which occurs 
chenia- ditis'n werkliheld watelke/ag rondomdie aardbol ever,dayaroundtheglobe Weithepeoplel,vinginthelate20* 
gebeur. Ona. /,p mense wat In die laat 20ste Eeu dinge la/ ge· Century who are responsible for making things happen, we are 
beur-0,1•besefn,ehoeh•voorregonsisomdeelvanhterdie notawareofhowprivilegedwearelobepartofthisgreatoc 
woome gebeurtenis te wees nie - 'n g/beurienis wat horn mis- curence *huch presents itself perhaps Ince within living mem 
kie een keer in menseheugenis Mordoen. lierdie reternat is ory. 

geskr¥1 Inkele dae nadat die Rege,Ing aangekondig het dat This pape• was prepared within days after the Government 
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Wetswysiging ingedien sal word wat Esk©m, die SAID en die announced that legislative amendmerrs will be tabled with a 
Pos-en Telekommunikasiewesein fulgeheal of na verdeling in view to transforming Eskim, the SATS and the Post and Tele 
toapa&like bedryisinstansies sal ornskep in ondernernings wat commLInications in their enti,ety or after division into appropri- 
ten doe het orn wins te maak en belasting te betaBL ate business units, into unden/kings with the objects of making 

In syopeningsredeop 5 Februarie vaniaar hetdie Staatspresi- profu and /Ing lax 
dent in die parlement gesd dat in die IiI van die suksesvolle In his opening address on the 5th Febru ary th is yeu r the State 
re·organisasie wai met Eakom bereik is, sal die nodige on/ar- President said in parliament th/ in the light / the successful 
soeke wat daarop gerig is om beurs'©tering te verly in die ge. re organisation achieved in Eskorn the necessary investigations 
val van Eskom eerste gedoen word. Hierdie Gankondigings her into obtaining stock-exchange quotatien in the case of Eskom 

in Suid·Alrika gelorn op orntrent dieselfde tydstip toe Mev will be carried out first 

Thamher aangekondig het dat hulle ernstig na die prl/#ing These announcements in South Africa came atthe sametime 
van die elektr,Siteit,VOOfsinemgsbedrif in Engeland kyk when Mrs Thatcher announced rhat they are seriously conside- 

Dit is andenkbaar dat hierdie groot instellings eenvoud,g in ,Ing the privatisation of the eleckncity supply industr¥ in le 

die ope mark op tender gel>180& sou word en dat die mees aan- United Kingdom 
vaarbare aarnbod .anvaar lou word Die private sektor beskik It isinconceivable thatthese huge undertakings will merely be 
nle oor die finani,&10 verm/ om hierdie enorme in•anges te put up for sale and that the most favourable tender will be ac 
koop nle Daaroin k baurnnoter,ng or,varm,mel,k Dlt ilnpliseor cepted and sold to the pri•ate sector The private sector does 

dat die bestumr en werkerskorps in die uitvoering van hulle on not have the financial capability to purchasa such enormous or- 
derskeie pligte In ·n status quo situasle behou sal bly n,et dle ganis•tions and therefor stockmarkel quotations seems inevit 
,erskildataandeelhouers ndiv,dand opholle belegging verwag able. This implies that management and the work force wil re- 
en derhalwo sal produialwureit en effektiw,te,t voomang gernet main in a statuS quosituation in the execution of their respective 
Dit hat Immers met die privatiseririg van British Telecom e„ an- duties writh the diflifence that shareholders expect dividends on 
dere gebeur. inxestment and therelor productivity and //ctiveness will r/- 

Privatise•,i,g, orn in s' doal te slaag, Il. oil ·n bepaalde be ceive high priority. This indeed happened with the privatisation 
drifs,rislans,uteomekepin'nonclarneming m,ttendoelhetom of Brlsh Telecom and ot•ers. Privatisation, to succeed in ifs 

wins teinaakenbelasting ta betaal. moel op die makrovlk gas Objectiver namely to transform a given business unit inman 

kied Daar is weinlu sin in dat 'n bedrvfs,nstans,0 sekere van sy undertaking with the object / makIng a profitand of paying tax 
akti*,talte uilkontraltear la 'n private Indernoming terwyl hy must be carried outat macrolevel. There is little sense in con- 
self buslik oor dia infrastruktuuf en produls,efaktore 'l kundlg 'ractlng out certain of its activities whiie the undertaking itself 
haid, mannekrE mas®er,em mater,aleom M self tedoen. Dil has at Its disposal the infra structure and yield factors such as 
is nie privatisering me, ditisdupliser,r,g vanduurbed//midde expertise, manpower. machinery and material lodo it IMelf 
lewantgewoonlikmoel n Taadgewer 
033r 

aangestel word om na die This is not privatisation. this is duplication of expensiva work· 
ontrakteur orn te sien en dan het die bedryfsinstansie weer ing stock, ag normally a consultant is appointed ta look after the 
ense nodig om na die raadgewer om te sin. DIe landsekono- contractor and *he undertaking then requires qualified person- 
ie kan ditallermins bekostig omdat dit inflasionisties inwerk /el to look after the Consultant op Thes. tha eoonomy ca n ill affofd 
e koste van die eindproduk since It has an i.fiationary affacton Ihecostof th' end product 
Talle Westerse lande bet oor die #gelope tien jaar hulie hoe Many Western Countries lowered th,3,r hig h inflation figuies 

inlla£,esyfars aan•ni;klaatdaal deur middel van onderan•ere drama•call, over the past decade as a result of. inter alia. pri- 
prvatisering. In Suid Afrika werk meer as 50% van die ekonom· vatls/tlon. In South Africa more than 60% of the economically 
ies aktiewe burgers vir die Staat en vent'ante openbare liggame Nctive .Inzens wo'k for the State or /65ociated public bodies 

en diesalarispakl:/is eenderde van die jaarlikse Staatsuitgawe. The pay bill of the State constitute• 33% of the annual State ex 

Talle v,nhierdieopenbareliggame maak winsmaarbewatnie penditure Manyoflhes*Stateownedorpubliebodiesrunbus, 
belasting nie. Elektrisiteitsv[,ors,elling is 'n goe:evoorbeeld hier· nesses at a profit bui they don't pay tax The electricity supply 
van industry is one / le best examples. 

/ elke dorp of stad is die elektrisitel/voorsieningsonderne In eve'town orcilytheelectricitysupply undertaking mone 
mingeen,andiegrootsiebesighed/indaardie/orpof sladwa, 0/telargestbusinessesinsuchto/norcil,making aprofitbut 
n wing maak maar nie belasting betaal nie Sy wins word in d,/ does not paytax. The prom isdeposited in the local rates lund 
plaa/ke belastingfends gestort Ineestal ter I,nansJer,ng Inainly to finance cross subsidies to public services van re.ndered at 

kruissubsidies OD openbare dienste wat wen 'n verie. 01 sell aloss or even.no charge Further. electrlitytariff. are often 
.fatis gelewer wom Voorts word e•ektrisiteksta'iews dikwels lacked up, flot as a rsult of ,ny deficienty in the undertaking's 
©pwaarts of aangepas, lie oidat die elek•risiteigondmneming ast s,ructwe but to balance the books the local s,3 authorl at 
inhurente kogiestruktuur dit reeverdig nie. maar Im op dia |0rge 

plaaslike bestuu' se boeke globa' te laa' klop Elektrisiteit Is '0 Electricl is a vital raw material and must as such be supplied 
mods/allike rou materiaal - dit moet as sulks teen dia to the and mees userat the mosl oconomical tor,fl. In ordertosupplyit 
e.nomies. tarief voorsien word economically the undertaking muit be able. to make impartial 

Om dit ekonomies te kan voorsien moet £lie onderneming decisions based sy on p,evailing economic factors. Cleafly, bure 
beslulte onbevange op ekonomiese fak'ore laatbarue Dit h dus auciatic regutation and Political pressure are factors poRing ,n 
duideiit: dal burokraliese „1gulering on politieke druk faktore is obstruc,ion to this obiective 
4 belemmerend op hierdie doelwit inwert, Local authoritlesare incli•ed to subsidi,e their domestic ron 

Plaastike owerhade is geneig orn hul huishoudelike verbrui surners Ivoters] atthe expenseof the Commercial and Ir,dustrial 
kerilkiesers)setarieltesubs,deartenkostevandiekommers,e =nsumers. Whenlariffsarequotedinthe mediathenonlythe 
le en nyw/heidsve(bruikers. Wanne/ tarieweindiemedia vcr- domestic tariff is mentioned Polltical pressure is the inaln rea- 
'. Iyk word dan wor·d slegs die huishoudelike tariel voargehou. son. If we compare the Eskorn tariff structure wa find that Illa 
0 litieked.kisdiehoofoorsa. hiervoor. Indien Eskomsetarie- domestic tariff is relativelY high i. .lation to the bulk con- 

* 

astrukiuur vergelyk word dan vInd ons di l huishoud/Ike Gumer s tar,M. The reason again. thefe is no gol,tical decision 
I 

rief relatiel hlog tariffs m derived is toi die grootmaa'arief. Die fide weereens making and Sclent,ficall/, ,/ overing fixed 
a. daar is geen polltieke basluirnerning nle larlewe word op rn and running costs ona pro-rata basis 
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etenskaplike basis bereken en vaste. en bed/fskostes word in The manufacturing industry should receive its power arthe 
e tariewe pro·rate verhaal. lowest possible tariff so that it may produce competilively, make 
Dievervaardlgingsbedlf moetsy krag,/endielaagsmoont- a bigger proland pay more taxl 

like tariel onrvang sodat * .mpeterend kan produseer .. This is in line with the philosophy or privat•sation. 
wins kan maksima'seer en mir belasting betaall Dit is in lyn 
inetdie/osolieosrprivatis/Ing 

2. THE WHITE PAPER 
The elimination of 2. cross subsidisation is 

DIE WITSKRIF a arequisite for the 
introduction of the White Paper on Privatisation and Die Deregula. litskakaling van krul,subsidiaring is 'n voorvere,•te vir die 
lion which was •eleased by *he governme,In August 1987. 

inwerkings. ing vall die Witskr,focr Privatisaring an Deregule- The White Paper idenufied flve m#ods / privatisation ve Ting wat in Augustus 1987 deur die reger,ng vrygestel is 
Ditlask/ het *Imetodes van pr,vat,sering geldentifiseer. • Thesaleof pu/,csectorenterprisesandassets 

nl ' Partnerships 
* of * Die verkoop van Staamondememings leasing business rghts en bates 
* Contracting out. and I Vennoo'kappe tussen openbare institusies en die private 
* Discontinuation of a service sektor or activil which waspreviously 

* liver"r van sekere regte sandie private sektor wal pravided by the public sector. vor. 

heen deur die Staat besit is Although th, White Paper expresses the government's attitude 
* Die uitkontrakteer van sekere staatsbedrywighede aan u and broad policy towerds pri*ation. it's implementation is 

private sektor hampered by bureaucrats who feel threatened,n their secure 
I Wanneerdknoodsaaklikwordd/sekerediensteof bedry. slrongholds Alluasigovernmentlevelpoliticiansmaygetthe 

wighede /0 die prlvate sektof oorgeplags word. feellng thit they are be/g deprived of p/Jitical power.However, 
if le five methods are examined it becomes clear tharlw, lf 

Hoewal dia Witskrif dia regering Ge hoilding an brae bale,d oor any, of them ran be introduced in a single phase to reach the 
privatisering uitspreek word die implimentering daarvan g/or ultimate objective. but should ley be incorporated 89 9•@ges 

twiek deur burokrate wai in hulle veilige vestings daardeur into be- a macro-privatisation programi then all of them may aa as 
dreig word. Op KwaS'-fegE,rings/ak kan politici die gevoel kry development stages follow/gone anoth/ unm the principle 
datpo],lieker,lag huue f,ntneem word obJective has been reached. 

Indien die vyf metodes egter bestudeer word, word dit duide- 
lik dal weinig van hulle in een fase as uite,ndelike doelwit deur- 3. SPREADING OF ECONOMICAL POWER 

Bevoer kan word, rriaarndien hulle as "diums in ·n rn'kro-pri- Pr,vat,sat,or should noi have a fulnher concentration of ecan 

vatisering. program ingevoeg word. dan kan hulle almal omical as Int· power in the private sector The assets owned by the 

wikkelingsfases dien wat op mek// volg totdat die hoollelwit public sector which by way oF privatisation will be put in •he 

bereik is hands of the private sector must be mead proportionally. In Eri- 
tian Mrs Thatcherrs success wrth her prrvatlsation drive /mainly 
contribuled to the fact that shareholding among personnel and 3. VERSPREIDING VAN EKONOMIESE MAG small investors was encouraged. 

Privatisci,i,/ moet rie 'n verdere konsentfasie val ek/nomiese The American professorof Economics atthe Southern Melh- 
mag in die private sektor tot gwoNg / nie. Die bates wat die odist University, Ravi Batra, in his book -The Great Depression 
oper,bare saktor biit wat dellr middel van privatisering in die of 1990" says lat when concentration of wealth is put in the 
Irlvate ./.tor se hande geplaas word meet ewered,g versprei hands of a small number of peoples recesgon turns k cata- 
Word I.1 Brit,anje het/*Thatcher haar sukies n·,el privatise. striphe 
ring grootliks te oanke daaraan dat aandeelhouding onder die He says:.'/.n thl. happens, the losers .eakto maintain . 
personeel en klein beleggers vangemoedig is improve their living standards by borrowing. Yul *are Ii,her 

Die Amer,kaanse pra•sor In Ekinomie aan die Southern ently lesscre/tworthy, being les wealthy This underminesthe 
l'i'11)thodist University, Ravi Ba•ra. In s¥ boek *The Great Depres- soundness Of the banks, Secondly. the richer Uic rich get, the 
Siari of 1990 / dat wanne•r konsentrasle van rykdom In die more prone thev are to plunge Into speculative investments. 
hande van rn be perkte ,/„/1 mense geplaas mid, d/ resessle rhiss/mulates aspeeutat,ve fever 'hat eventuallY spreads to the 
In katastrotela/ verander wholu population When re€ession comes along it triggers a 

Hvs@· •Whenth,shappens, the losersseektomaintalloril col»%eofiheby-nowshakyfinancials¥618,11- andthai,swhai 
P'Ove their living standards by borrowil'g. letthly,re Inherent- turn5 recessions into a one-in a-lifetime cataclysm. 
9 less cred,tworthy, b"g less wealthy This undermines the Anance M nister Barend Du Plessis says the pu blic sector'. 

Soundness of the banki Secondly, the richer ihe rich get, the pu&iness is to provide a Servic©, tile price ot which is paid as tax. 
mor© prDne they a. to plunge into 6peculative investments This is a clearsummary o f tha basic principlebehind service ren 
This st,mulater, a speculative fever that eveniually spreal to the derlg in the public sector and by implicalion I means thai ser- 
Wllole population. When recession comes along. 1 triggers a vices renderad and linanced by the rates fund historicallY V©St. 
Coliaaseoftheby-nowshakyf,nancialsystem- andthatiswhat ,nthepublicsector, butrhoseser#cesfinancedb/wayoftarrfls. 
tUrns recession into a once-in a-lifetir•e cataclysm". such as trading unde/akings, do nol necessarily belong with th, 

Minister Barand du Plessis se dle openbare sektor se bes,g- pubilc sector This outlook would be benelicial to the vie* that 
heidls om dlensi te lewer en di• prys war hy daarv©or via is tar,fls for and cos' of •ervices rendered should increasingl• be 
belasting Dit is 'n duidelike opsommIng van die grondslag van brought into line wilh actual costs. 
dlen/ewering in die opanbare sektor en beteken by implikasie 
dat dienste wat deur dia belastingfinds gefinansier word histo 
rles by die openbare sektor ./.0/ en dat dienste wai deor 4. MONOPOLISTIC NATURE OF ELECTRICITY SUPPLY 
middel van tariewe gefinarlsier word, nl. die haildelsonderne INDUSTRY 

mings nie noodwendlg b. die openbare sektor tuishoor, nie. nle British Financial Secretal M the tremure, Mr John Mnore 
Hie.ie urtgangspunt I ock bew,rder/ li, die ge€1/*.ng says "We always believed thet only polltlcians and government 
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dat tariewe vii in kostes van dienste wet gelewer word toene- officials may be entrusted with monopatic power as theY 
mend in verband gebring meet word met werklike 1<ostes. would deal with it with selfcontrol, justice and understanding 

Whata .tof trashl Experience taught us th/as farasthecon- 
4. MONOPOLISTIESE AARD VAN sumer is concerned, a monopolistic situation is abused by the 

ELEKTRISITEITSVOORSIENING State as easily as Hdone by a private proprietor The White 

Die Brime finansiele seketaris van die resourie, mn, John Moore Paper in paragraph 5.2.6. says the government sees little long 
/: 1)@ar 15 altyd geglo dat ne/ politici en #aa:samptenare met term advantage through ihe total alienailon 01 asseis in the re- 

monopolislies. mag vertroukan word omdathulle ditmets.- placement of a public monopoly by a private monopoly 
beheersing. *regtighmid en bigrip kan doen. Watter snert was Thuls wew, however. does not acknlowledge the fact thal any 
dit rue! En.aring het ons geleerdat watdie verbrulker betref, die private nlonopoly w,Ilsoon be confronted wlih competit,on The 

stiatne:somaklik•monopolistieseposisiekan misbruikas'n publicmonopo®onthecontrary, i•protectedagainstcompet,- 
private lienaar lion by way of regulation. 

Die Witskrif in hoofstuk 52.5. / die Regering sien weinig The monopolistic nature of a 'pical electrici• undertaking 
langtermynvoordeel dearin orn deur die totale verweemding exists i the fact thaz no competition prevails locally in ifs main 
van bates 'n openbaresektorm/nopolie deur n privaats€ktor function<business)namelypowerpurchasesandpower sales k 

monopolie te vervang is impractical and uneconornical to have twe separate undertak 
Wathlerdiesieningniearkennieisdleleitdatenigeprivaat ingssellingpowerinthes,mestreeLHowevar,irsmainact,v,ty 

sektormonopolie spoedig die mid van mededinging sal bet•ee / liable or could be subjected to competition 
Die openbares/tormonoppolie da„enteon word dmv regule- It's main activi/, i.e, to make eleciricim available for sale, 

ring daaiteen beskerm spans a wide field of experbse and act,#les and Include line 

Die monopolistlese aard van 'n tipiese elektrisitelionderne functions such as the creation and bullding 01 new power sys- 
mIng bes,aan daarin datdiar op plaaslike vlak nie m/@dinging tems, and the maintenanc:• of the existing networks, as well as 
in s y hooffunkile (begigheid ). naamlik kragaankopeen kragm sia# functions such as planning. administration. leading. tee 

kope, bestaan rlie, Dit is onprakties en orlekonomles om twee and rewrchand •orool. The privatesectsr is rr,06t active in all 
/100/derlike ondernemIngs In dieselfde *" te ha wat krag te these operat,ons and the in·house achieve/ens of tile pri- 
koop aanbled Sy hoof aktiwlteit egter is onderhewig of kan on vaised undertaking will have to with/and the test of compet,- 

darhew'ig gemaak word aan mededinging. Syhoot aktiwiteit n, tion in, order to el. Justitication at all If..it will be more 

om elekrrisiteit ••r vcrkope beskikbaar te stel, oorspan '/ bree economical for the undertaking. outsuch activitie• outto con- 
veld van kundigheid en aktiwiteite en 'lult in lynfunkies soos traci. Howeve• in this venture the danger Ileg in the qualitv of 
die skew>ing en bou van nuwe kragstelsels, en die insiandhou service rendered to the consumer. Should these line and staff 
di•g van //bestaande stelsels. asook staffunksies 800$ beplan activities be in sympathy they complement each other and 11,8 

/ing, administrasie, bevelvoering,toets en navorsingen beheer end result culminates in a harmonious and iwift service to the 

In Nerdle Opefasies h die private sekto, uizers akiel en indier, end US,21 Shoult they be Tragmenla, however, In the lorm of 
die geprivatiseerde 0/derneming se in-huls prestasies die toets indep-ent private enterpri68$ which ha va to be co-ordiled 
van mededing'ng kan weerstaan. sle# dan het hy '/ bes/ans by management len norrnal operating problems will forever 

reg· Indien nie, sal d,t vi die ondernerning meer ekonomies deter,orate into emergencies. resulting In the quallty af the ser- 
weesomdie verskillendeakblteuittekortrakieei. Hieril vicetotheendusertosuffer. 
die gevaaregter In diegehalte diens wataan die verbruikergele The personnel el the local undertaking has usually been 
wer word trained over many years Inthe skills of a ded,ded service to tile 

Indien hierdie lyn- en slafaktkitelle in simpatie met mekaa, publicand before such undertaking could be privatised, it would 
is, kornplimenteerhullemekaarendieres/ta/vinduiting,n'n benecess.,7,opreparethepersonnelioacceptpublicrespon 
harmonieuseen•linkediensaandieeindverbfulker Indienhulle sibilityforall faceiofapublieservicewithout/hlchihepresent 
egter gefragmenteerd is in die vorm van Inafhanklike private 'ay community cannot exist. Furlermore, it is inevitablethai 
instansies wat deur dle besbur van die onderieming gekoo,d,- entreprenerushlp shall strongly exist in management and it is 

neermoet word, sal normile bedrylprobleme /kens In nood- importanttharthey have a tho fough understanding of the soul 
situesies ontaard en sal die kwaliteit van dis 'ens aan di"Ind. 01 the business If 'his a nol the case. h mus, be rn,morced ex. 
ierbruiker daaronde• ly Uinsically 

Diepersoneel vandieplaaslikeondernen,Ing Isiewoonlik oar A privatlsed electnity undertaking will be free to compete in 
bile • heel, ge&kcal in die vaardighede van 'n toelewpda the open market with the private sector. R is now part of iha pri. 
diens aan die putbal, en voo/at 60 n onderneming geprivat,· vate 5ector Con/ t,0/ and maintenance work can be undar 
seer kan word sal dit nodig wees om daardie pefsorieel voor te takan across Ihe rnunicipal boundaries. Franchises maybe coin- 
terei om publieke ve,antwoordelikheid te aanvaar vir alle faset- missioned. ever, in the / cond,boning and computer l,alds. it 
te van 'n openbare dien'waarsonderdle .den..ags/gerneen. ma• even become a wholegaler 
ikap nie meer kan bestsan nie. Voorts moet entrepreneurskap The Thatcher governmentrealised In 1984 that privatisation 
uiler/ard in die bestuu, sterk aarwesig wees en moe, huile in- was SO Successful that is could be extended tothe &tate con- 
derdaad diesial van die bed'¥f vers,aan As dit,liesoisme moat trolled monopolies They claim thai privatisation enhanced efli. 
dit van buite ve•sterk word ,|xy, xhether a moncpolyis Involved or not They also think 

·n Geprivatiseerde elekt•,sJteitsandernaming sal wy wees am that their policy to create a wides/ead sharehold ing creates a 
die ope mark met die pr Nate settor te kompetee< Dit m nou public thet expect: 8 acceptable retin on lt' s investrnent' as 

eel van dle pivate Bektor Kinstruksie. an instandhoudings. wellas fair pricing. 
erke kan oor die munisipale grense heen uirgevoer word At me end of me dav the public judges price and qua•Ity of 

Agentskappe kan gehou word. 9,31fs in die lugv„sorgings of re. service, Fricecan be Judged bycomparing tariffs across munici- 
kenwarbedryf. Hy kan selfs'n groothandelaar word pal boundaries Quality & service. although more difficult to 

Die Thatcher-regering het in 1984 bes/ privatisering was go mid" ig subjecltocreating a percepNon among the public 
suksesvoldatdit nadiestatsbeheardemonopollee ungebrel kon Should thispercept'on be or becomonegativer ,• us•aUY cannot 
word Hullebeweerprivatiseringhetbe/ysdatditdoeltreffend- be rectified by facts. Onlya counter perce-puts itstraight 
he,dverhoog, of'nmonopoliebetrokkeisof nie Hullemee,look overalongperiodoftlmeandthatco,/ arperce#nisassoci- 
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dathultebeleid pm rn mdver,pr/de aandeelhoudingte skep, rn ated with hard workand a sustained, dedicated, high qualityser· 
publlekskep wat'n aanvaarbare opbrengs op sy belegging ver- vice. 

wag, asook regverdige pfyse 
Aan d e einfle van dia dag meet die publiek prys en gehalte 

vandans Plsvantariewekineenvoudigoormunisipalegren 

saheengemeetword, Gehaltevandiedien,•s. hoewelmoeliker 5. DEREIULAION 

rneetbaar, onder.vorpeaan die skeppingvan rn persepsie by die Privatieation cannot be fully achieved unles appropriate de- 

puble' Indien hierdie perseps,e negatief word of is. kan dit ge- ragulatlonis instituted Appropriate deregulation should there- 

woonlik nie deur feite reggestel word nie. Slegs 'n teenpersep- for bethe forerunnertopavethe wavof pri-iationtologically 
sieste d,toor'n lang periode regenditgaangepaardmetharde follow in geat,ng a free market and a mofe efficient economy 
werk en ·n volghoue, toegewyde. hoe geh@lte diens, The irony however. is that de/gulation musl be initiated by 

the bureaucracy, and It istlis very bu•eaucracy whose #eli 
5. DEREGULERING hood is attributable to law enforcement in the execution of H's 
Privatisering kan nie volkome slaag voordattoepastike deregu- duties. licanther.for be expected thatderegulabon will prevail 
lering plaasgevind hit nie. Toepaslike deregulening moet dus with considerable /rag On the assumption that deregulation 
F e dle voorloper wees en die weg baan /Ir privatlering wat dan constitutes the pha5ing out /1 restrIctive measure, on the Indi 
logiesdaaropsal volg indie skeppg van 'n vfye mark en'n vidualas wellastheindustry, i¢sellecthaswiderimplications 
meerdoeltreffende ekonomie Discretion versus regulation is the di#erence beMeen a free 

Die ironie is dat deregularing deur die burokrasie geinisieer market against a controlled economy The White Paper justly 
moe, word en dit i dieselfde burckrasie wat / lewensbe/aan mtates: -The approach to regulation must therefore emphasise 
te danke he, aan die toepassing van regulasie in die uitvoering the promotion of economic activ/ies and be less directed to- 

var, sy pligte. Daar kan dus verwag word dat deregulering met wards their 
contol " 

sleuring salgeskied Omdatdaregulering dieuitfasering van be- Traditionally. power sales is the largesl source of revenue for 
perkende maa//6ls op die individue en die bedryf verondeatel, Local Government The remuneration 01 the work force i indi 
hetsy uitwer,mng wyer Implikasies. Diskiesste teenoor regulasie rectly coupled to this source of rever,ue in that revenue isa func- 
is die oiderskeid tusgen vge mark teencor 'n behearde ekon/- tion in the formula determining the Town Clerk's salar¥ Should 

mie. Die Witikrif 56 tereg -Die benadering tot regulering moet the electricg supply undertaking, for that matter any trading 
meer op die bavordering van ekonomisse bedlvilhede en undertaking. be pNvatised, the revenue component in that for· 
minder op die beheer daarvan berus" mula will be reduced conside•ably and ti,e local authority will 

Tradisioneel is kragverkape die grootste enkele inkornstebron theoretically be demoted to a much lower group This aspect is 
vk Plaaslike Begfuur Die besoldiging van die pe,soneelkorps is consideredtobe purelltechnicalthough' asthe powers to be 
indirek gekoppel ian hie// mkonslebron omdat inkomste ·n will be undoubtedly attend to the necessary correcting 
lunksie is in die formule vir die bepaling van die Stadskierk se rneasures. 

salar/. Indien die elektrisiteitsonderneming. wat dit betret anige Of importance is, however. the Ict lat the local authority 
var, die handelsondernernings geprivatiseer sou word. sou dia does loase an importanl source of revenue i.a profits frorn 

inkom=komponent in daard/ formula aan•ier,lik krimp en sal power .ales. It indeed also looses the work force in thai under- 
die plaaslike bestuur teoreties in 'n val laer grolp val Hierdle taking almough the wo'k f.'ce was self-sulficient in that it'sri- 
aspekwordas'nblatetegnlesepuntbe'kouensaldieowerhe- muneration was financed from taril and not from the rates 
de ing,twild die nodige regstellende stappe neern. lund. 

van belang is egter de felt dat die plaas//owerheid 'rn in- The purchase price of the assetstobe privatised must lere- 
komstabron verloor. Ill. winste ult kragverkope Hy verloor ook for be such that the interest earned from the capital mveslment 
weliswaar die *ersoneelkomplement In daardia ondememing shalloffietthe proftloss. Inthisconnectlonitistobeexpected 
maardaardlekon.olemenlwasinelkgevalselfonderhoudend,0 tilatc•everinvestment skill be appropriated While the rate of 
die sin daisy besoldiging ulttariefdlenste gefinansier word in•lation is higher than the bank rate, investrner• with conven- 

Die koopprys van dia bate wat geprivallsee f word meet dus tional 1 nancial Inst,tut,ons seems ta be out of the question any 
danig wees dat die renteverd'enste op die kapitale belegging 

a.8 viraY 
iever lies aan winste uitwis In fulardie verband 5011 verwag kon 

* ord dat uiters kundige beleggligivaardighede aangewand 

soo word. Terw,1 dia inllasiekoers hoer 85 die bankkoers ls, blyk 
belagging 180 kon/ens,/nele firlans,ele instell,ngs In elt gaval 6. RISING CAPITAL REQUIREMENT 
bulle die kwass,e te weas In anydeveloping lownarcity,t bcomes •ore and more dilficuIt 

la balance t•e annual capital budget againstthat which the State 
6. STYGENIE KAPITAALBEHOEFTES allows a.nually or which the local com.nunity can afford. The 
In rn ontwikkelende dorp of •ad word dir al moeillker om die State hasthe same problem at national level,go did England and 

liks,kapitailbegroting,elaa,klopmetd,twatdie Sta/jair- America, prlortoprival,sallon I. 
liks toelaat of wat die gemeenskip kan bakist,g Die Staat hat Th is leads to capital proJects being postponed until the next 

diese/e probleemo/nasonajevlak,so ookhet Eng"den year The foil"Ing"arhasils"nrequiremen"saresultof 
Amer,ka d•t gahad voor privatiser,ng Mor,tinued growth and 'e postponed project may be further 

Dit le, daa/0/ dat projele *die volgende jaaruitgeskuif postponed, The n// yearthe need iss/greatthat theprole/1 
mom This w •• • 4g/nde jaar het s¥ ele behoeftes as gevolg van has tobi executed, boi at by-now he•Iyes/alated costs 
voortgese•te groe[ en word die uitgestelde proj ek dus verder uit Inevitably pressurises the rates structure. 

The pred Itien can be made thattimes will g8 St0 change to the /- 

Die Fr daarna word die behoefte K groot dat die projek lect that most communities w,Il rio longer be ableto afford their 
municipalities h Ino€,ntlik 'itgev,•er moet word teen by nou eans'unlike ge-eska- their present form al a res// of the enormous 

1/8 (le kos•„en /plaas varhoog/e drukopdie belastingstruk munlcial interest in the local aconon,v 
This aspect can be regarded a' one tuur, of the /est importantcor- 

Die wan- nerstones of privatisation for vooispe tng kan /niak word dat die tyd sal kom local government 
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neerdie meeste gemeenskippe nie meer hulle munisipaliteite in 7. THE RECTRICITY ACT IACT 41 OF 19871 
huidige gediante sal kan bekostig rlie omdat die belang van die Supply of electricity in South Africa is being regulated by the 
munlipaleit In die plaasfike ekonomie te groot .word bet Electricity Act 

Hierdie aspek word as een van de belang/kste hoekstene The Local Government Ordinani ITranmal) contains no 

,an privatisering vir plaaslike bestuur gesien stipulation which, for the purpose 01 this digcuss,/nr has det 

rimental eifect 
7. DIE ELE'TRISITEITSWET (WET 41 VAN 1987) 4, however, interesting to note that the Electricity AN corn- 
Elektrisiteitswoorsier,ing In Suid-AMI:a word deur die Elektrisi- tains various #pulations which poll to the fact that provision 
te,/wetgereguleer hag been made fortherunning of an undeitaking bya company 

Die Ordonnans•e op Plaa51,ke Bestuur (Tansvaal) bevat geen A few appropriate supulations areas foilows 
bepallngs wai vir die d©ei van hierdie bespreking nadelige e/k Deflndions 
het •le. 

"licence• a licence granted by the board under this Act for the lit is egter interessant om daarop re let dat die Elektrisiteuts- 
generation and supply of electrici' wet verskele bepalk,gs bevat wat da/,op d/5 dat voeis•eni/9 ge 

'Undertaki/g an unde/aking for the suppiy of eleam maak is w die bedryf van / onderneming deur'n maatsk•ppy within a defined area, with ell the assets and liabilities appertain- Enkele tersaaklike bepalings vs sm volg 
mg therete. wheth/ carTIed on under the authijl & 8 licence 

Woordbe/ling; or otherwise and whether under the control of Eskom. the Gog 
Lisensi ·n lisensie deur die Elektrisiteksbe•earraad kragtens ernment (including the SATS.), a local authoril, a company 

hie,die Wittoege,taanvirdieom'lkkenngen voorsiening van orotherassoci/on of pernonsoranair/person. 
elek/liteit umertaker· any person authorized under rhis Act or any 

'Onderneming" 'n onderneming vir dle vooreler,Ing van elek. other law to carry In an undertaking which sall at laast Ine 

irlsitall binne 'n be 0/Ide gebied, met al die d/arb/ behorende glgawatt hour of electricity per annum. 
bmesen laste, hetsydituithoofde vwl 'n liser,gie of andersimen Section 3 
hew¥ d / onde, die behee, van Eskcm. die Ragering (met inbe. 74 objects of rhe board are. subject to the provisions of this grip van die S.AV D). Jn plaashke owemeid. n maatskappy of Act. to exercise control over Ihe electricity supply indum so as ander vereniging yan persone of n naluurlike persoon ged,0 to ensure order in the gener.Ltion acul e{«cient supply of elec ,»016. 

Iricil, and to par/orm buch other functions as maybe assigned Ondernemer *mand wat kragrens hlerdie Wetof en,ge an- to it by or under this Act def wet gernaglig woid om 'n onderneming te dryl wat min 
stens een giga•-uur aleklrisiteit per jaar ve,koop. Section 4 

(1)(b) The board may delermine the prices at and condi- A/kai 3 
lons on •Nhkh eleck# Ine¥ be supplied by a 

Dle 0/gmerke van die Elektrisiteltsbeheerraad isom, behou- 
license 

dens dia bepalings van hierdle Wel beheer u Ite oefen oordie 
elektrisiteit,voorsieningsbed,¥ften /inde orde in dle on•vikke. Section 6 
lingendoellrefle•devoors,wngvanelektrisitekieverseker. en 11) Si•bjeotto the provisionsof subsection (21. no person 
omdieander werks#Brnhedete werrig wat by of kragins hierdle shall carry on or engag•J in any mwiner in any under. 
Wet Ban horn opsed,3 WOfd. taking for the genaratd of electrkity or tor the sup 

ply thereof excep, under the authority of a licence 
Artike14: 

P•ovided that no 1•cence shall be required by 01 lb) Dleraadkan dle //ewaarteenendievoorwaardes 
waarop /alailsiteit deur 'n #sensiehouer voors,en (a) A '2te Department 
kan word. bepaal. (b theqovernmentof a seINoverningtorritory, 

(cl an, local aut#' within its area 01 jur,/Ic 
Artikel 6 tien; 
(1]: Behoudens die bepalings van subartlk/1 42) mag nia- (d) a. regionaiservicescouncil 

Inand bet,8(we u. hoofde van 'n I•ens•a 'n ondeTne- le) E.kom; or 

ming vir die ontwikkeling van 8181(visiteit of die voor- (f] any parson who also causes eisctricity to be 
sier,ing daarvan dryf of op enige wyse daarby belrok generated for his own Island does lot sell 
ke wees nie: met dien verstande dat geen #engle more lan one gigawatt hour of electricity per 
vereis word nie deur annum 

• J/Swa/departernent Section 8 
(b) die ragering van 'n selfrege,ende gabied; (4)- A lanseeshall lotce. or Iransfer 
(c) hislice...toany n plaa/ke owerheid blnne sy reglebled other person Without the consent / the board. Id) 'n s•reaks/le/steraad, 
le] Eskom; 01 Section 12: 

m lemandwatelekinsiteitook'relegebruik "t 11) A lisans"fails b rest his obl 'auons in term"'the 
Intwikkel annie meer as Bell.•I uur conditions of his licance or the provisions of mis Act, 
elektrisite it per Jaar verkoop M the boacd may serve upon hum by post a notice in 

wilting to mell .Ir.arions within 30 days . such Artikel 814) longer period as the board may datern,rne. and Il n Lisensiehouer the mag / lise-ie nie Gonder die raad se toestem licansee fails to complv with the •equicements / the ming aan iernand a/dem //rdra of Ged/er nia notice - 

Artikel 12(1) (b) Re board mav recommend to the Minister to auth 
Ind- ·a lisensiehouer versulm am sy ve..Inge ingevolge die or•ze Eskom . writing ta enter 'poll and .ke pos- 
vourwaa f des van sy lisensie of die bepa lings van hierdie Wel na session / the undeang of the licenses, and Eskom 
te kom. kan die raad *riftelike kennis per pos aan horn bestel shalili thatevent operate the undertaking lor and on 
cm <laardie ve•pligtinge //M 30 dae / die langer 'doerk wet account 01 the 'censee and al the "k and expen" of 
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die raad bapaal. na te kim, en indien die lisensiehouer versuim the licensee, remhting the balance. if an¥, of the net 

om aan die vereistes van die kennisgewing te vold/en - incom e derived from 4 undertaking / the licer,see. 

{b) kan die raad by die Minister mbeve# dat hy Eskom Sectio,113 
skrittelik magtig am die lisensiehouer se onderne 

(ll Subiect tothe provisions of subsection {21. rio under· 
ming te betree en da man besitte neem en moet I laker shall transfer his undertaking or any part thereof 
kom die enderneming in daardie geval vi' en op die or this right of supply to any other undertakeror pros 
rekening van dfe Ihells/houeren op df"eng/hau pective undertaker withoutthe approval of tile board. 
er se risik© en k/ste bestu u, en die sald/. as daaris, (13)(8) NoprovisionofthisActshallprohibitanundertaker to 
van die netto inkornste van die onderneming aan die enter into an agreement with any other person in 

lisensiehouer betaal. terms of which s uch person shall erect manage or 

Artik/13. carry on such undertaking or any part of the under- 
Behoudis die bepalings van subartikel (2 j mag geen taking on behalf of the undert@ker: Provided that the 

ondernemer /y ondememing of n deel dasrvall of sy undertaker shall not ue ebsolved from his powers and 
reg op voorsiening 38' 00 ander "dernemerof voor obligations under this Act 
ners,ide ondernemer sender d# goedkeuing van 

Section 14: 
die raad cordra nie 

11]· At the laking into possession of an undertaking in 
13(81: Geen bepaling van hierdie Wet verhinder 'no/derne terms of section 12 or the take over of assets intarms 

mer om ·n coreenkoms met lemand anders aan te of section 13. Eskom or the transferee. as the case 
gan waarvolgens daardie persoon die or,derneming may be. shall compensate the formef undertaker for / 'n gedeelte van die ondernomng namens die on- the value 01 thu assets belonging to or used in con 
dememer oprig. bestuur of dryl nie met dien ver 

nection with the carr,Ing on of the under,aking. 
stande dat die ondernemer nie van sy bevoegdhede {2): Such value shall be the fair value at the time of take- 
en verpligtinge kragins hierdie Wet onthef word M, cver, due regard being had to the native and condi· 

Artikel 14 tion of the asseis' and their suitability for •he purpoi 
(11: By die inbesitnering van rn ondernering ingevolge of ihe undertaking and for immediate use. 

artikel 12 of die oorname In bates Ingevolge artiket (31 la): In detarmining the value in question the following 
13 /©et Eskim of die oordragnemer, m gelang van shall not be taken into account: 

e geval, die gewese ondernemer vergoed vir die 
(il that It is a compulsorytake,ver aarde van die bates wat behoort aan of gebrulk 
(ii) the goodwill of the undertaking: ord in verband met die dryf van die ondememing 
(M] the prospective profits of the undert/ing 

(2]. Bedoelde waarde is die billike waarde ten tyde van 
die oorname, ret beho/ike inagneming van die fie any'imilar circums•ances orconsiderations. 

aard en Mond van die bates' en hulle geskiktheid Ib) Where the costs ofthe assets have already been re 
w die doel van dia ondarnemIng en I onmiddellike deemed in part of or ir, full by means of the tariff in 

gebruk come, this tact shall be taken into account in deter 

($ (a) Bydievasstellingvanbedoeldewaardewarddievol- miningthevalue oftheassets M order toensurethat 
gende nie in aanmerking geneem r„e the consumers concerned, / any, will etter the assets 
(1, Datdi•'nverpligteoornameis have been tiker over, only be liable for the redemp 
0,) die klandls'awaard' van dieonderneming: lion, by way of tariffs to ba charged, for Ihose pop 

M /Jetewagrew*eundieondeinern# tions oftheassets which have not yetbeenredeemed 
£ enige soortgel¥/ Imstand'hed' outofthetariffincorne of oorwe 

9"19. Section 15 

(b) 'aar die k.ste var, die bates reeds gedeeltelik olin [1) Sublect to the provisions of subsection (23, the sale 

die geheel deur m Iddel van dle taliefinkomste gedelg and supply 01 electricip with,A the area of jurisdiction 
5 moet h,ardie fait Inaggeneem woid by die vags,el. 01 a local authofity shall be under the control G' that 
„•gvan diewaardevandle batesten eindete verse authori• except In so far as any underiaker has law 
kerda, die batrikke verbrullkers na oornarne van dia fully acquired the right of supply wlihin that area or 
bares slegs aan/leeklik sal wees .die delging, by *. portion thereof. whether under a licence or by 
*se van dle tariewe wat gehet •taan te word. van agreementwil the local authoril or otherwise. 
die qedeelies van die bates wat nie reeds ult dia ta- 
rief'komste gedelg rs lie, The act therefor mostcertainly M kes provision for the running 

01 an undertaking by a company. Trailer ' responsil'tiesto 
Artikel 15 such company shall, however, only occur with the consent 01 

(1): Behcudens die bapalings van sibar ke' 2 is dl vg. lie Electricity Control Board, which acard may impose condi- 
koop en voorsineing van elektris,leitbinne die regs- tionsas/ma' deem fit 
g.bled 'al 'n plaaslike owerheld o.de' die behel' 

|t iS lear thal the electricity Supplv industr¥'as a result of it's 
•andaardieowerheid. behalwevi r 6over 'nonderne· 
rner wettig die reg op 4,00,=fng verkrv het bins econorn,c seositivify and •he tols• spectmm il serves, canr,ct he 

delivered,ntoincompetent hand, The factthatclause 12 stipu 
daardie gebied of 'n deal daarval, hetsy ingey/,g• ·I tates that Eskom shall temporaril, take charge 01 the undertak 
lisensie & deur ooreer•koms mE.t die plaaslike ower. ing In case Of the licence holder ' ling to f,Jlf,1 It's o.hgations 
heid of andersin• proves the acknowledgement of an,minediate need which must 

Dia // Mak d/, w/de/glik •••••rsiening vir de bed.yf van 'n be satisfied whan ths undert/ing is subjected to mismanage- 

n:::Zii,'I'm,"-'I'.",':t,T:',g;727;t Fl•ne:.:•."I':'An:,""I::rn'='rus,r,3 
1006'emming vandle'le'trisiteitsbeheerraad welkeraadvoor 9'de• without transferring the avallable in-house detail know 

waardes tan ste, soos Iw gerade 89· edge and expertise. 
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Dit is egter duidelik dat die elektrisiteitsvoorsineingsbedryf, B. THE COMPANY ACT (ACT 61 OF 1973) 
weans gy ekonomiese semtiwiteit en die totale spektrum wat The Company Act (Act 61 of 19731 rules the leg,sla,ion with re- 

hybedien. nie inonbevoegde handegelaatkan word nie, Die teit spect /0 the c/mpally whilst the Memorandum of Association 
dar artiket 12 bepaa! dat Eskom r,dellk moetoorneem indlen 'n and Statutes /le company dictates t's aternal bu/ness such 
/7//muer versuirn om sy verpligtinge na te kom. bewys die as shara capital, .Jactives and domestic rules. The company 
erkenning van 'n oombm:like behoefte wat bewed/ moer word act further lays down minimum requiremen,6 whereby corn- 

wanneer die Inderneming lan wanbestuur enderwerp word pany fimnclal stetements are to be drawn up and demands by 
Dit siu due vir enige plaeslike owerheld ulters ri/ant wei implication that stan/poin,6 wil regarr to generally accepted 

om sy onderneming in 'n privaliserings@ksie aan 'n buite i. stan- accountancy practices shall be complied wi,h, as ./ed by Ihe 
sie ow te dra sonder *ordrag van // detail kennis en kundle- South A/kan Inst;tuts /Charte,ed Accountarz. 
held wal in hurs beskikbaaris. 

8. DI MAITSKAPPYWEY (WEET 01 VAN 1973) Depreciation and Delern,In•tion of Piont INit incom,) 
Die maatskappywet (Wet nr 61 van 1973) MI die wetgewing Depreciation shall be allowed on all movable and depreciable 
met betiekking tot f/ maetskappy eD d e Akte van Op gting en property and written o. annually .ains: revenue A lompary 
Statute van die matskappy reel sy interne sake byvoorbeeld policy must be laid down by the directors to determine - 
aandekka/ta/,doelstellingsenhuishoudelikereels Diemaah 

kappywet 16 verder minimum vereistes near waervolgens writing 0/rates 'nevery 'po of asset such as office fumi- 
maatskappy finansele state opgestel meet word en vereig * lure, mac hinerY, capitalequiprnentetc 
implikasia dat voldoen moet word aan die standpunte oor alge- - writing off merhod, whether straight line. reduced balance 

meen aamm# rekeningkundige praklk goas uitgereik deur etc 

Die Suid Afrikaanse Instituut van Geoktrooreerde Rekenmees- 
The useful life d•ration of the mets and their estimated residual tel, 
value ater a per'lod in use must therefo, be eslmated in ad- 

Waard/verminderIng (De/emia//el en bepallig van wins vance 

(Netto Inkomstel Net income, after ta>L / an undertak'ing avallable for d·Iv,- 

Wiardever,ninder,ngmoetopalmroerandeeridepres,Berbare dendsaild forthedeterm,nat,oilofy,eldonshareholderfundsh 
goadere voors/n en jaarliks teen nkomsle algeskryf word 'n calculated broughout, atter deduction et annual depreciation. 
Maatskappybeleid moet deur diedirelteure neerge/6 word wat 1+e cost of capital expenditure. for example movable assets 
die volgende bepaal, such as equipment and rhe refued/redernp€on of Uabilities „ 

alk,¥wingskoerse by a company in op elke neve/edited from revenue deterrnlriging n goort bate (byvo/beeld kan- 
metincome. Transiers to reserves and fund accounts toormeubels. rn8silnerie. kapitaaltoacusting. take place 
subsequentte determining nel income a/krywingsmetode (reguitly'. verm,nderde saldo). 

The cost / buildings and swucIurs improvements <exten. 
018 nutuge lewensduur van 'n bate en sy beraamda mix sions) is never witten off directly again' 11,31 InCOme It is capi- 
du waa/e w 'n tydperk van gebrulk moet dus vooraf beraarn talised to the balance sheet. as fixed property. 
woid Depreciation is not normally provided for in the case of land 

Nettockorste. na belasting. van 'n ondernemIng bask,kbaar and buildings. 
/ dividende asook vir die bepaling van opbrangs op aandeet· Mainianance, re/*/ replacement of capital assers are not 
houers foildse word deurgaans bereken na aftrekking van *re· normally cons,dered as capital assets and are directly deducted 
siasie vii dia jaar. 'g itincome //0 year incurred. 

Die koste van kapit@all,k/MS. byvoorbeaid aankoop van 

toeru,iting Iroarellde bates) en terugbeteling/delging van ver 

pligtinge Goodwill 
word nooit deur nmaatikappyteeninkomsteafgetrek 

in die bepaling van netto inhmste Goodwill an 
r,le. •maginary, non-tangible asset and is only shown 

inthebook,ofacompanvitpal 00/plasings forncash na reGerwes en fondsrekeringevind pIM nedat Duetomenatureof 
die neno hkomste, soos hierbo aanged/. baraken m s asset companlas prelerto write off is Ihls costaga,nst net in. 

Die ko•e van geboue an &trukwurverbeterInge (aanbouings) came ove, a perlod as shon as pos/ble, Such wrhe·off & non- 
word no,t direk deductable for //me tax purposas teen netto inkomste a fgeskryf nie maar gekapita- 

I short tisear na die •alan•staat, item vaste elendomrne. woodwill may be definad 85 the value el e/cess 

Depresiasle word normaalweg nie vo•sien op grond profits expected by the undertaking in en ge· Ihe medium tarm (three 
to five boue nie wars). Excess pronts are tloge surplus profits "Able 

Inderhou. herstel In vervanging van kapitale bates word subsequer,! to provision belng Inade for a far yield on share. 
holde, funds * 

.loinmalve. Ilie & kapitaalbate baskou nje en direk, in die jaar determining an expected fair 9/Id rate the fol- 
Inkernste afgskrvf. lowing are taken into 

atin aangflgaan, te•n net,0 considerat,on: 

r./.3 
landl.1 ewaarde how constant flow 01 waarde is 'n fiktiewe' Rie.tasbare bate en word slegs in revenue landisie and pifit expectations will 

be 
e blek . var, n maaikappy geloon indien daarvoor in kontant 
taals As gevolg van die aard van hierdie bate verkies maa ts - coln petit•or, pres0nt and future 

kappye om hierdie koste o. 'n pe•iode. so gou moontllk. lean 
risk of inve'tme,tt 

netto inkomste / leskrvt Sodanige alskrywing is nle virinkom 
stebalastingdoeleindes aftrekbaar nie. - type of undertaking and products/servles from whioh 

Klandisiewaards kan konliks gadefinieer word as d;e waa, de revenueis generaled, 
van oorwinsle wat 'n ondernemIng vervag in dle med,unr•ter 

rnyrn (drie tot vv, iaa,3. Oorwinste isdaardiesurpluminste na- Various theoretia' methods exi st which con be raiher techii- 
dat voorgineing ge,naak is vir 'n redel,ke opbrengs op aand0el- cal. t[} detarmi goodwill In practic' goodwill essentially oc 
houersfondse In flie hepaling van •,1 verwagte redellke op- curs with the fallowlng •0 m*.,• de,erm,ning pucchase 
branikaers word dia volgende / ag geneem' ./Ce 
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hoe konstant inkomstevloel an winsverwagtinge sal wees Alternative i) 
mededinging Ihuidiglik en toelcomstig) The valueof the undertaking is determined as .Ilows: 
ris/ovan belegging netassets, 1.e. assets atagreed values MINUS liabilities 
tipe onderneming en produl<te/dienste waaruit inkon,Gte - PLUS goodwill. calculated at agreed lormula, based on 

verkry kan word. agreed profitexpectations. 
The foregoing thus gives the total purchase pr•ce 

Verskeiateoretiesemetodes {watredemetegrdies vanaardisl be- 
staan ten einde klandisiewaard e te bepaal. 
Klandisiewaarde Alternative kom hoofiaklik in Ii) die praklk voor m* die 

The value of the undertaking is determined as foll/ws, volgendle twee metodes van bepeling van kooppm 
net assets, as explained above and the balance 

A..latiof i) represents goodwgil value 
Die waarde van die ondern/ming word be//al as volg The foregoing thus gives the tetal purchase price. 

netto bates dit wil / bares teen ooreengel:orne waardes 
MIN verpligt'inge Goodwill, as defined in alternative i>. may be calculated as MI- 
PLUS klandis'lewaarde bereken lows teen ooreengek/me formu 
les gebaseer op ooreengekome winsverwagtinge. M.,2% Goodwill -C . 

Bogamelde gee dus die totale koopsom 
Where A = present v/ve of net income after tailor the fol· 

Alternatief ill lowing five years 
Die waarde van die ondememing word bepaal deur huidige en 8 m expectedy,eld rate 
1/ekomstige winste te verdiskenteer teen 'n ooreingekorne op· C m net assei, as explained in alternative D above. 
breng,koers, Die koopsom so bepaal wo/ toegedeel eermng 

Since na goodwill does not constitute anY tax advantage and since 
natto bates, soos hierbo verduidelik en die balans ii is a non-tangible asset an intending puch/ser will, as far as 
verteenwoordig dus clie waarde van kindisiewarde. possible tend to apportion the total purchai price to net assets 

Bogerne Ide gee dus die rotale koopsom Ue a higherpremiumattached tocertianassets, asfarasis jus 
tifiable), inordertoshow a smaller/,nogoodwillfigurein his 

1<landis'waarde s.os oms'<ryf in alternati' 0, kan moontlik as balance sheet 
volg bereken word: 
'landisiowearde = •k••1 - C 

Adapting Accountancy Waar A = huidge waarde van netto inkomste na belasting v,r To apply the above t[} a wivatised electricitf undertaking. the 
dievolgende #Jaar foliowing steps should be taken 8 - verwagte opbrengskoers 

C - netto bates {soos uiteengesit in aller,latief i) Restructuring anddetermfning I• h,efbo budgeted prolits to comply 
with generallyaccepted accounting requirements. In hogn 

Aanges(en klandliewaarde vir 'n k/per geen belamingvco•deel is means that budgexed proiti are to be Fn/eased by ie 
inhou en aanges,en dit 'r, onaantasbare bate is sal 'n voorne- demption ofloans, provisions for rese•ves and fundsand 
mende kopersover moontlikdle volle koo pprys toedeel Man net contributions to capital e<penditure, and reduced by de- 
to bates (dit wil 94 'n hoer prernie aan seke.e bates heg. vir sover piuciation Ind an amounts representing maintenance, re- 

ontllk dit regverd,gbaar ls), m godoende 'n kleiner of geel pairor replacement :2 
nd,•iewaarde 'Verop sy balanistaatte toon· 8 udgeted prof,te. aler tax. should be determined conse, 

vativelyforaperiodoffiveyears 
Rekeningkundig, Ampaning hil The present value of budgeted profits, after ta*, must be 
Om b©gernelde wn toepasing te maak op 'n gepr,vatseerde calculated and discounted at a reasonable. agreed yield 
ElektrlsiteitsondernemIng word rate dla volgende stappe uiteenge 
9lt iv) Allfixedassets. i,e. /edproper/andmovable//petty, 
i) H. rs....rering el bepaIJng van begrote must be revalued Added to winste this om is working aan assets such as 

algerneen aanvaame reker,inQ'und,ge vereist©s te vol- debtors. cash, stores etc, and subtracted from it is Ila- 

doe' In k.rt kim d,t /@er dat belote winsie bilities taken verhoog over 

moet word met delgIng van Janings, v•ors,enings vir re vi The lowest value as determined in i I) and Iv) above, or a 
ierwes an fondse an bydraes toi kap,/aluitgawes value in between en ver- according to certain factors e g. payment 

//d/r meat word met Waardevermindering en enige be- 0/ ptirchase price by instalment etc, should be used as a 
drae op kapitial wat Inderhoud. herstel of directive in determining le w.,vanging ver- p/ce. 

teenwoordlg v,) F,nally ,i slhold be determined whether goodwill is calru 
ii) Begrote wn/e, na normale belasting, behoort v,r n Id· leted or not as well as the method to be used 

[>erk Van 4, jaar, op rn konsemt,ewe basis, bareken te 
word aan die hand van die bogemelde. 

® Die huid ge waa,devan begrote winste na normale belas. 9. METHOD OF PRIVATISATION 
ting moet bereken an verdiskonteer word teen 'n redel,ke. Althougil there would certainly be many ways and means by 
00•eengekome ophrer,gskoers which a traditional municipal service Could be privatised. the op· 

iv, Allevaster,ates, dws.aSteelend/mrneenroerendeelen- tions fortheelectricrt•suppIYIndustryarelimi™dduetoils,pe- 
/me, M/ hewvaardeer word H,erb¥ moet getel word cialised nalure. 

bed'yfsbale• soos debiteure. kontant, v Corraed ens. en The method described hereunder is based on the principle 
afgetrek wo•d. verpJigti,10e 00,geneem. thatthe people In the organisation presently rendering the ser- 

M Dielaagi'eval, dietweewaardesbepaa'in@en'vth,erbo ,ice are capable of taking over the service Immat,cally. This 
9///9 van'npaa, 01 n bedrag daar//sen /8 faktore• b•_ Imphes Inevitably that management has al ifs disposal tha 

voort-Id albetaling van koopprys ens)behoortas rglyn Ileces, ary en,repren/urs hip and is interested in taking it over 
te dken vir bepaling var 'r prys As the traditional electr,clty supply undertaking does not have 
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94 Ten slotle miet be/al word of klandisiewaarde bereken any financial Maff, this discipllnewould hiveto be incorporated 
woid $ dan nie asook djenle:ode into the undertaking to the extent to which rnodern compu- 

Ierised systems cannot cope. Modern technology is so far ad- 
9. METODEVIN PRIVATISERING vanced that for example, meter reading today is keyed directly 
Hoewel daar sekerlik 'r, menigie metodi en legnieke mag be- into a hand held computer and this ls the only place where man 
stean waarva•gans 0 //3910//1/ munbipaje diens gepilvatj- carries out /n operation Thereafter the dala is // le/dod ,/10 
seer kan word. is die opsies v,r elektrisiteits'oors Ine,ng weens the main frame which processes it Into the various files until the 
w aard en gespegialiseerdheid beperk account becornes available In rhe enveloge on a conveyer belt 

Die metode wat nou verder beskryf word is gegrond op die into the post bin for the p/Gtal service to han/el further Thisall 
beg/ng/Idard/emense,ndieorganls/3/Stmktuorwatdied,en, happenaw/thind//after;her,?eteriea•jmgdatawaurece;ve/ 
tar,5 lewer, bevold is om die diens gele,delik oor te neem The process / gradual takeover is a phasing oul process lor 

Dit impllseer uiteraaid dat die bestuur oor die nodige entre le localauthorit¥ andas,multaneous phasing in process forthe 
preneufskap beskik en daarin belangstel om dit oor te neem. comparly. In this way the emot,/nal involvement of all parties 

Ornd/1 dle elektrisireasondememing tiadisloneel n;e ocr j?nan CE>ncered J.e. rbe Jecal authorit¥, the compan/ Ihe consumer 

s/e personeel bellk nie sal hierMe dissipline in die onderre- and the future shareholder maybe meaningful. 
ming '@genearn /oet word wt die mate wat hedendaagse fe This process may be divided into four phaBes viz 
kenaars,elsels dit nie kan behartig nie Die moderne tegnologie 
M 60 ver ontwrke, dat bv rl,etenesings vandag dlrek by die me- * Con-tjng Out 
ter in 'n dr/gb/r rekenaar ingepons word en dit is die enigste * Leasing 
plek waar die mens 'n ha•deling 'itvoer. Daarna word dle data • Purchase/Lease<Partial Relinquishment) 
in die verskillende Mers deur die rekenaar geprosesseer totdat • Outright purchase IFull Rel,nquIshinant) 
die rekening uffeindelik fn die koevert ap 'n vervoe/and M die 
posbus belnd vir die poswege om te hanteer. Dil gebeur alles 
bnna enle/ dae nadat die meterlesingsdata ult die veld ont- 9.1 PHASEONE:CONTRAC///OUT 
vang i. Leg' Implications 

Die proses van gele,deilke oorname is 9, proges van Irrfase- Prior te the cornmencemeot of Phase Dne a compan, I uncor- 
ring virdieplaaslike owerheiden'n gelyklydigeprosesvan infa- porated of which the memorandumof association contains all 
sering vir die rnaarlappy. Op hierdie manier kan dieemosione-facets of the electricity supply industry including those allowing 
le betrokkentleid . n alle partye d i. die plaailika owerhaid, die competkion Buch as agencies in the electrical and e lactronical 

moatskappy, die verbruikeren I mintiIkeaandeelha,Jers,n· belds./swel/aswh/m#/ctivitres. 
vol hanteer word The local authority then applies to the Electricity Control 

Hierdie proses kin in vier/18% ingedeel word / Board. in accordance •th Seisn 8(4), Section 13{1 3 and Sec- 
tion 15€11 of the Act, to cede it'g licence to the company •f , Uitkintrnkte.ing grarted, the corn//7 as Ncence holder now becomes the 

1 Verhuring 
ply authority and the company shall as such administer the * Koop/·Huur COadeeltelike Af,tanddoening] 9.2 propriate laws. regulauong and bylaws. The company, inter 

* U'koop (Volle Afitanddoening) of the Act, accepts public accountabiliW for the supply of elec- 
tricil to the community 

9.1 FASE EEN: UITIONTRAKTERIG 
WI,Ilke Implik-ies 

Voor dio aanvang van Fase Eell word '11 inaatskappy gestig 
waarvan die 'te Tran,fir/Pereonnil van "igting a dia fasatte van ajek!rigite;ts- 

voarsiening bevat plus fase,te wat gesonde mededing,ng In accordance with the agreement with the local authoril. the toe- 

laat soos hv dia ahnhou van ageritskappe in die elekt-se el pers onnel resigns from the local authoriW on a given day and 
elektroniese bed,yf, asook groothandels/liwiwite. immed'tely j"s lhe company 

Dearna doen die plaailike owerhed aansoek by die EJektrjsk -Thisoperation mustof necessityreceiva rnuch Antion As- 
1"beheerraad om ingevolge Arlike! 8<4). Artikel 13(1) an Arti- P'Ct s such as pension. medical /1 leave, insurance ek must 

kel 15(16 van die Wetey lisensie aan die maa™kappy te sedaer be uninterrupted In the short term l,ntil the company has pro 
Indien goedgekeur ford die mastskappy as lisensiehouer die gressed to at least phase t•/0,...hich the cor...... 

it's own bellefits and remuneration. voo•stenIngsowerheid en moei hw ag 9ulks dje te,saaklike weite. 
m is Situatio regulasles an bywette admln•&treer. In tarme van die Tha Wet dn,que ness 01 n is in the fa aan rt thatalthough the 

iaar die maatskappy publleke aan,preekilkheld ten ops,gte van pe.sorinel works /or the cornpany, it s activities being so closely 
related to the local die lewering van elektrisiteit aan die geineens'op authorilas a result of /sservice rendering 
to the same community it becomes impracucal to loosen the 

00,dieg van Penoneel ties , once Further, the local authorityshould have the righl to 
VOIgenS 0[,feenkoms met die plaaslike owerheid bedank die res,leframtheagreementshould theprivalisation pro,ect, init's 
person//1 van dieonderneming op 'ngegewedag b/die pIaasti- opinion. be unsuccefuland undersuchcircuinstancesthe per- 
ke owerheid en s]11,1 onr,liddellik by die maatskappy a an· Hierdie Sonne' Would be.einstated with the local aulw ky w/hout Joss 
handeling/oerlliteraardveal/and/g //let·ASP/te SOOS pen- and servlce and assoclated benefits. 
sioen. medliese voardele. varl•f, ve(Sekering ens sal in die kort This conditions should not be considered negatively, but 

termin deurlopand inoet Wees totdat die maatskappy lot min- rather as an encouragement to the company / perform maxi 
sterts #ase twee g"Mder he, wraarr,0 die maatikappy sy eie maIJy "3 oider ri ensure !he oblainment of autonomy as Barly @s 
voordelepakket aanbied possible 

a uniekheld van hierdie situasie bestaan daar,n dat hoewel Pension al. leave monies should not be paid out during 
-= rsone el virdie maatikappy werk. die werksaamhede van Phase One The Compally shoulld be al'wed to take 

over the 

1/1, 
2 ats.PP. w "u ve,bonde is aan die 'taail'ke owerheid loc' authem¥'s obligateons in respact £1' /'s pension contibu· 

eans sy dienslewering aa• die gemeenskapwat dle Pliaslike tions, leaving the pers"nei as membe fs of the municipal pen 
erheld dien, dat or,middellike en Finale verbreking van alle sion fund. 
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bande prakties nie moontlik is nie Voorts behoortdie plaaslike Financla/A/pects 
owe•heid die regte b0hou om indien die privatiseringsprojek na The lical authority pays to thecompany a service rendering lee 
Foordeelniesuksesvolis/e, terugtetreeuitdieooreenkoms equaltotheannuaidepartmentalbudgetlessthe E,kombilland 
en i sodanle geval sou die personeel weer in dlens van die inreturn the company renders the totai electrlcilsupply service 
plaaslike owerheid tree sonder verlies van kontinuiteit van dien- tothe cornmunity The local authority retams the assets and the 
sjore en wat daarrnee s"/gaan mainsoureeof revenue i.e power sales. while the company is 

Hierdiebepaling moet nie in Inegatieweliggesienwordnie, permitted,outilize'litherelevantproductionres'urcestocom 
maa' eerder as 'naanspori.g virdiemaats.ppy om maksimeal pete in the open market for cons'uction proiects and mainten 
te presteer sodat hy sal verseker dat outonomiteit so spoedig ance work The revenue generated thus is lor the company·s 
doer,Ilk verkry word. own account 

Uitbetaling van pensioen-/0 verlofgeldemostnie gedupende The profit realised by the local authority is the d *rence be 
Fase Een geskied nie. Die matskappy moet toegelan word om Iween power nles and power purchases' minus working capi 
die plaaslike owerheid se verp'/tinge to./. pensioenbydraes tal,whiletheprofitorlosstolecompanve"ts,nlisprolilera 
oor te neem er, die personeel bly dus lede van dia pensloan- tion / the open market in excing cons,ruction projects and 

tonds maintenance works This would occur across municipal boun- 
daries 

•InansibleA,p,kte 
Die plaaslike owerheid beta, aan d e mauskappy 'n diensJewe- Evaluating 
ringsfool watgelyketaandeisaandielearliksedeps/ementele Phase One may take unew •0 linancial yea,5 during which 
begroting minus /8 Esk©m-reker,Ing en as leenprastasie lewer period thelocal authoritywouldevaluate the performanca of the 
die maatskappy die totale elektrisiteitivo/sieningsdians. Die company I it's new format and the company be given the op. 
plaaslike owerheid behou die bates en hoofinkomstabron / portunly to consolidate and to prove itself. Phase One can be 

agverkope terw,1 die ma/skippy toegelaat word om £ die E. termedthetiansitionphanduringwhich,helocalauther,Was- 
staande prodilks,emiddele te gebruik om ook vir konstruks,e· certains 1/8 va lidity o.'s res( lution to privalise. The 10621 auth 

mal 

ike en instandhoudingswerke vir private elenaars India ope or,ty continually evalu/es ihe performance d the empany and 
arkte b/ding Die ink'.ste wa•hieruitgegenereerword ' vir in all fairless it wculd provide leed-back to the company A 

te maatskappY se ele 'ekening. cose internction beiveen the ocal author,/ and the company 
Die wing vir die pla@/ike owerheld bestaan In dieverskiltus must therefor pers,st Mutual support In a relat,on,sh,pof trust 

senkragverkopeenkragaankopern,nugbedryf,k,plia/,terwyl worthiness Isimportantandshauldhepurs•edatalltimes 
die wins of verlies vir die maaiskappy bestaan In sy woeke,ing in The duration of Phase One is scheduled in theagreementand 
dle ope mark to.v. kinst,ule- en instan/houd,nisweike wat at the end & such period a burnmary 01 the continual e,Dluatio,1 
hy mag aanpak. Dit sou oor munisipale grme haan kon ge- is compiled which enables the local authoritv toiesolve 'hether 
skied the company should progress to Phase Two or not 

Progress to Phase Two implies that le local aulority has 
E•aluering been fully mistled with the abiliw / the company to operate 
Faselnkaneen/Mee finan,iele jareduur in welkeldperk inde/ndently icolifIrms:heroadlnessof thelocal•uthor,tyto 
die piaa/,ke owerheid die prestame van die ondernem,/9 in sy deleg/e more public responsibilities to the company 
ruve formaat evalueer en dia ma ptskagoyld kry orn re konsoli. 
deer en homs# te hems. Fass Een,s die transisle<ase waq 
dens die plaaslike ower/id homself verge,•is va die geld/- 9.2 PHASE TWO: LEASING 
heid veil sy beslult on te privatiseer. Die plaashke owerheid pas The reve-1 from contracting out to leasing symbolises the 

voort/,„en,le evaluering toe en bill,kheidshalve sal hy terug- company s Pursuit of independence, It has clearly demonstrated 
6 eTingaan/,emaat/appygee Daarvind/ugsteeds'nnoue lt'sabilirytohandel thesuccesstul transter of public responsi 
isseiw erking tuwern die plaaslike owerheid en die maatskappy bility frorn the local author,ty. It there,ar proceeds In the realiga 
aas Onderlinge hulpverlening in n vertrouer,sverhouding iS tion of the commonobjective i.8 to successfully /,vdtise a con 
angrl k en behoort die wagwoord te wees. ventional public service ir i s entirety, both for the local autil 
In dge 0/eenkoms wor/dierydsduur vir Fase Een vasgenel or'Ityand forthe company. 

en aan die elnde van sodan,ge tydperk word n oors,g van die In Phase Two the local auloril suspends the payment of a 
deurlopaide evaluering opgestel wat die pliaslike owerheld In- Iervice rer,dering fee to the company. except in me case of 

St"t Stal om 'nbes"uit te neemaor die /00/lite vorder,ng van streatiight and ialic signal maintenance The company now 
die •naa™kappy na Ease Twee. al •lan nie Vordering na Fase Pays to the local authority a leasir,9 lee for the use ul absets. 
Twee Impl,wer dat dle Plaaslike owerheid ten volle tevrede ge· takes over ttie large consurner power W and keimburses the 
stel is oor die verm©e van die maatskappy cm onafhanklik te local authority accolingly The local authoMy still pays tha 
funks,oneer Dit bevestig die plaaalike owe, heid se bereidwillig- Eskorn bill Debt comparison is exefc,sed wlenthe wpartles 
heid om groter pubbeke ve?Tantwoordellkheld na die maatskap- ag„eupon theleasing fee payable bythe company in,•xchange 
py le deiegeer for the use of the. infra structure and certa n production resal,r 

ces In thi pracess a monetal vslue is attached to the bur,len 
S.2 FASE TWEE: VERHURING component which is taken oever by the con• Pan¥ 
[}le omrneswaal vanat ultkintrak'ering ne ve,lburing .0 rs'.* Street/landtraffic.*. mal/nancecosts.e normally 
beeld die matskapPY se strewe na Onalhanklikheld. H/ het funded hy the rates fund Because it is not a revenue genefating 
reeds bew/ dat hY dre oordrag van publleke veran •00"'ellk source, the expenditure is carried by Ihe local authoriw in ihe 
heid vanaf die plias]Ike M erheld met sukses kan h anteer. Hy fo,rn ofa service rendering feetothe company The local auth. 
bou dus voort • die verwesenlrking van die gemeen ...Ike ority larlers .large consumer deposits to the company. No 
doalwit nl om 'n trad,Sionele OPenbare diens vir sy vole wase fixed assets are "an over by the company The companv ac 
suksesvolie privatiseer, beide vir die plaaslike owerheid en vi, Cepte respons'bilit¥ for main"ining the Ir,fra structure and the 
die ma/skuppy. 8*tensiontharaof inaccordancew,thconventionalpfactice The 

In fase Twee staak dle plaas]Ike owerheld dle betal,ng van localauthorityundertakestomaintainexisting Insurancecover 
t'kappY· behalwe in die geval dlenslweringsfooiaandiernlia van on "asset& 
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MNR FRED DANIEL. KAAPSTAD can be formulated to assist in the implementalion of privatisa. 
tion. This could serve lo allaythe fears which might arise wi:h 

Vergun my om mn, Mal an n amens u met sybile interessante staff and consumers. 

en prikkelende refe// geluk te *ens Ek is seker dat m,r 1 think / would be appropriate to draw altention to the Gov- 
Malm sal seamstern dat sy referaat vir him, trouens vir almal ernment's appointment of the Corn mittee forthe Co-Ord•na· 
.an ons at vandag hier aanwesig is, aa' die begin geplaas non of Privatisation in Local Authorities under the Chairman. 
het van laerkurwe i die studie cordie Privatisering van ship of Dr S Evans, Town Clerk / Cape Town. The inaugural 
die munls,pale Elektrisiteitsvoorsieningsbedrf in Suid- meeting of the Committee was held on 1988·08-29 and no 
Afrika. doubtit will benecessary / thefuture o channelall Pr'vatiia- 
Die proses van privatisering 11'an slaat· en parastatale tion activitiesthrough this Committee. 
orginisasies,&/virbaieia.emdie VSAenerittanieaandie MnrMalanbeple,tdiegele,delikeoorgangvandielunisipale 
gang en 'n magdom kennis en deskundigheid kan verwerf sektor na die Privaat sektor an. alhoe/el dir moontlik is. be- 
word deur die matodes wat h lerdie lande gevolg hat en die glou ek die proses as te lank en loop dit die risikoom die kon' 
result•e wat hulle behaal het, te bestudeer In albei lande is septe van privatisering se geloofwaardieheid aan te tas. Ek 
privatisering heel eerste geimplernenleer n daardie dienste. gil dat groter gelootwaardigheid bereik kan word indian 
gebiede wai die grootste invloed op die publiek uilgeoefen algehele privatisering van diebegin af geYmplementeerword. 
het Deurmiddel van hierdiebenadering kon dievoordele wat Die voord/0 vir die verbruikers, en die Eall/nroue van die 
privatisering inhou dia beste gedernonstreer word an ken verbrulker, wai sodoende verkry word. kan volgens my 'nba- 
giloof•ardigheid aan die konsip verleen wo,d. Dit is slissende faktorin diedanvaarbaarheld van dlekonsep indie 
interessant orn te sien dat die groat rn/nopolistiese dienste algemeenwees. 
soos elektrisitei"voorsiening heelwat later in die 

Indian priva'sering aan di. doelwitte. sols uiteenges. in die 
Irivailseringsp.... verskyn het. In die Republiek blyk dit Goawermentswit *rif. beantwoord. moet ons nie die debat. 
dat ons hlerdie pram wil Im keer in die eledtrisiteithoog op tering van die aangeleentheid uitstel rue, maar spes,lieke die pigoriteits 1/spleas. tydsbeperkings daarstel waa•binnedie aanvank like doelwine 
M'Malan has ably tratedthatthe beginning of thepro- bere•kmoetword. 
cesm le re.framing of legisl/ion m anabletheprivatisation 

Die ekonomiese vooruilgang van die Republiek ig in 'n ho* 
concepi becoming a reality· Thereare manyinterested par·ties mate afhankl k van die beskikbaarheid var, bakostigbare elek. d parties with ve.ted interest in this process and . cal Ef: triese energie aan verbruikersen indien privatisering die kos refore be 8/pectedthal the road te successful privatisation levoordele waarna ons &,reef teweeg bring. dan meet ons nou 

ill not bewithouisomecorrugations 
in de Mnige baan van hie•die pad begin bewaeg, hte gouer 

ronunatel¥,the local authorities ara not alone inthis arena as hoe beter vir die bevolking van die Republiek. 
a great deal of general legislation will of necessir, have 1o be Dankie .eneer die Pres dent 
re·framed to enable Eskom to privile. This process I under· 
stand has already g amid a great deal of impetus and would 
therefore assistsignificantlyin streamlining the /ovemenI of 
Municipal Electray Underlakings intothe privatisation field 
1 would appear from the experience of the CEGS in the UK MNR GAWIE NORTJE, GERMISTON 
'hat legislation isthesing le mostimportant'ime constraint ill 
•he ultimateprivatisationgoal. Meneer die Pres•dent. die van ons wat m Malan ken. weet 
IflhereforeweastheAMEUaretopursuetheprivatisationof dat die onderwerp van sy referiat nie vir h om ieis vreemdsis 
the Municip/ElectricityUndertakingspositivestepswillhave nie Hy ls 'nentoes,astiesevooritaandervanprivatisaring. en 
to be takentiensurethatthe legislative/spectsof thip//1- hy hel /or Jn tydperk van jare reeds dle underwerp deagllk 
sation, aie octivejy pursued if Ihs pi,vatisalior, go@J is lo le ondarsoek, soos baie d'Jd,Jik Wyk uit sy referaal 
reached vilhin a reasonable lime span, bearing in mind that Elektrls,le,!sondernemings, en veral die groter onderne 
manylunicip/Elactricity Undertakings,repotentialorgani- mings.wordbedryfb,nned,eiaamwarkvanhestaandewelte, 
sations for pr//M/M and all will have to be consulted via en ged,legearde bevaegdhede Hulla funsioneer, vir soverie 
the appropriate organisational channels,f a unified policy 1 60 le™ moontllk is b,"e die munisipale opset, as outonome 
to be form ulated for the privatisation process or,dernemings. Na goedkeuring deur die Raidvandiedepar- 
Eleciricity Undertakings are unlike other business orgarnsa- tementele bagrating is daar inderdaad weinig verdera ver 
tions, firstlytheyaremonop/Vist,candthereturn/,profiton slagdoening/eksternebehear. 
assets is vel poor unlike all 1,5 prlvatesector counierpdas Elektrisiteitsverspre,ding ,s ook een van die weimge 
whostrive forthe very bast reenon assets Howtheprivate winsgewende bedrywighede van'n plaaslika owerhaid 
market will react• investing inorganisations wheretheearn- Die koms iname van hierd,e twee faktore bring mae dat elek 
ings on investmeni nlig m not beas profitableas others in the trls/e/sondernernings betreklik mallik geprivatiseet en dew private sector will only be determined in time diebestaande personeel bedryf kan word Al // basics nodig 
In Amer,8 the Public Ummes atrm iherr fwir shM W markel is, is dia brvieging van firlans,/e kin/gheid en ander 
s,ipport and //ging by thole c•,teria ir would s= re-an. bronne Ian finanalering 
able to assume that a similar position should prevail hera ir, Waailarr•Ilk ten minste demis te wyte man die sukieS van die South Africa, beleld van die Thatcher regering, het privatisering iematvan 
Mr Malan has skitehed some of the scenarios which could n slagspreu k geword Ek glo eeter dat wanneer dit kom by 
result from privatisa,ion, and it •s apparent thettheprivatisad ,>,ivalisering, onderskeid getref mom word tussen 'n 

eJeciricitry undertaking could be cons,derably differen from owerhaidsins:/Hing Wat '/ me//3// Im dia nek /an die 
its preseni Municipal Elactricity Undertaking form. bulastingbatater is, an eal wat 'n aanwins i.. Ek is Geke.k 
Theimplicationsof privatisation areso far reachingthattodo bevooroordeeld. maard,e meestevandielede vandieVMEO 
aly justice to the Municipal Electdcity Supply Undertaking sal seker saamstan, dal ons on,lernemings w dle algemeen 
sphere far more time will have to be devoted thereto and goed bestuur 15, en 'ngrooten kimr,·lervrye aan-ns is vir /ie 
might I be so bo]das tosuggestthat theAMEU arrange, spe- onderskeie plaaslike ¤werhede, en dus ook die plaa61,ke 
cial seminar st which greater debate ond specif c guidelines gemeenskap, 
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D·ie b/e belang/ke viag wat dus opdulk I: Waarom verkoopvan 'nelektrisiteitsonderneming, teen ·n hoerpr'Vias 
privaller? die uitstaande ler,ingskuld. Dia irnplikasie Is egter dat. hoe 

Telkanswanneerek basef datek besig isom diepapierooriog hoer die aankooppnfs. en dus die nuwe /nderneming se 

le verloor, ure .y vereader./ moft deurbring waarb¥ d•e lening9kuld, hoe 1,06r die lariewe wat h¥ sal moet hef. 

Elektrisiateitsdepartement weinig of geen belar,g het nie. of Dit wilgevolglik virmy voorkom asof daarmet vrug gekykken 
my vasloopteen burokraties' re¢•ls, veralter, opsigte van per' word na c privatiseringsmodel wat die plaashke ow haid in 

soneelaangelaer,thed/, is ek 'n sterk voorstaander van staats/1 siel om die wins uit die onderneming te behou. 
privatlering. Actikel 13(8) van dl Elektrisiteitswetmal dampoor voors,en· 
Virdie plaaslike owerheid <en diarby issyinworners ingesluit) Ing dat 'n ondernerner die onder/eming deur "iemand 

|10,1 60'nopeoler finansielaimplkasies n. Ditisdanooknel anders-kan laatbestuuren bedryl. Die "iemandinderG" kan 

logies dat die privatisering van die elektrisiteitsor,derniming vermoedelik 'n priva# rr,ailskappy wees. Di/Raad sal steeds 
alleenlik gunN dew die plaaslike owerheid oorweeg diebatesbesit,endie wins behou. behalwe '/ persentasiewat 
behoor, le word, ndian daar sekerhaid in dat so 'n slap in die aan die ma/skappy algestain sal word. as 'n aansporings· 
beste a1gehe1e belang van die gemaenskap sal wee'. of aller· ma/Ire/. Hierdie benaderingsou naastenbyooreer,stammet 
mins nieto, hulls nadeel sal strek nie. Fase 1 van mr Malan se model. behalwedal die maatskappy 
Indien die piaaslikeowerheid. huidige wins uitdie lielarsi niedie lisensiehouerword nie 
teitsondememing moet verbeur, skyn dh onvermydalik re Die grootite stuikalblok Is egter onie bepaal op welke basis 
wees dat Giendomsbelasting, en/of ander dienstehelngs, die maetskappy vergoed moat word vir Gy diens/ /an die 

verhoog gal mo/word om hiervoor ie vergeed. Ind# d e plaaslike owerheid 
Priveat elektrisitaitiondarmenling setariewe sovae] laergaan I b/eve that weare new atthe pointwhire, If the matteriste 
wees. d/dieverbruikerebesparng opdieaankoopprvivan be further pursued, an in-depth linancial viability study is 
elektrisitait vergoad vir de verhoging in haffings, word die required. It is sugge=ed thai,uch a study he financed bythe 

meenskap nie benad /1 nie AMEU. und that th, sem•,ces of a Chartered Accountant be 

0%0. " bes,aan by my ernstige t#al of dit wal moontlik /1 obtained forth/. As Mr Malan is al,eady so deeply involved, 
eas. such a stud¥ could, sub// M the consent of the Kimpton 
aar moet ook gelet word op die bepalings van 8/IkeIs Park Town Council. be carried out with specific referenceto 

14(3)98 1 an <b) van die Elektrisiteitswet. undertaking. Such 8 study should include soos in mn, Malan thaT se a cost analysis 
referaataing.l/,Dieenigstavergoedingwalaandieplaas- 0'theproposed privitecompaly,predictionsof likely lariffs, 
like owerheld betealbaer Is by die verkoop van die onderne- and the financial implicat,ons lor the Council Posibly Mr 

./. 1/ die balans var, uits,aande lanings. Dia plaastike M# ancouldcommentonthisaspect 
owerheld mag dus nie n verkoopprys vir die onderneming Mr Pre•dent, Mr Milan'spaper. dealing with a topic which is 
bepaal, wai aan ham surplus fondse beskikbaarstel v/beleg- now rece/ing putlicity ona national scale, istimely indeed It 

ging, en waaruit hydan 'n inkomite kan verklom lot n mate is going to be hotly debaled by both believers and nonbeliev 
te •ergoed vir die verlies aan /Ins. nle ers. I thank him lai this most valuable contributionto our pro 
Dltlswelscd/wettegerlsilkanword.DisElektristeimet caedings.Indforhi,/esentationheretoday. 
kansekerl,kookgewysigwordomv,ors,ening„ma/virdle Thankyou M,Pre/dent 
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MNR VAN DER SCHYFF VAN DIE MINISTERIE VIR 

ADMINISTRASIE EN PRIVATISERING, VOORHEEN 

SEKRETARIS VAN DIE ELEKTRISITEITSBEHEERRAAD 

Inf President in clia /CS•Sle wet ek nou beklee by dm mnis- meet word + wit beta/ moet word vir d·ie bates wa• 
terie vir administrasie en privatisering is dit my opdrag by oorgeneem most word. Nou d• belangrike ding clair is dat 
u/stek om privatiseringre bevorder in Suid.Afrika. Ons is dan hulle die verbruikers oeskerm, maar as ons nou by 'n 
ook dankbaar 44rdieaar,vootwerk warbyhierdie vergadering privatiseringsaksiekim, dan salditdaiknievirmunisipalite,te 
gedian is in hierdie verband oor die moontlike priv/tisering so aanloklik wees om van hulle bates ontslaete raak voordat 
van munis,pate elektris,mlindefnemings. Ekis ooklenoeg onsniedallerdietormulesveranderhetnie.Daar,sooknog 
van 'n realis, veral vanwee my betrokkenheid by die elek- heelwat anderbepalings in die/lektrisiteitswetwatons na sal 
ir•sleteitsbehearraad om te besef dat daar baie probleme in moet kyk wat op die Domblikstruikelblakka l m die watvan 
die pad 16 van dFe ultaindelike privatisering lan munisipale prrvatisering 
elektrisite....els. Dankie 
Dies/adlieiniaterningesaaienhoewe ditnou nog 'nsaadJie 
is, dink ek sal daar nog iets groots hiervan kim in die 
nasionalekenteks, Onsprobleem 5ndpe ve.led€wasdatons MRDENNISKNEALE. AFFILIATE 
nou nie genoeg aandag gegee het san privatisering 'e. Dat 
onsnookeintlikdaa/ange/nkhetnie.inaargelukkighetdie Iwouldliketoexpfassmyappreciationto MrhoMalanfora 
pos,/re,lou verander. most intere/ing and informative paper, 1 agree with him that 

many ways and means by which facets of traditional munici- Mnr diefres,dent, in die verledeas dwar'n kindgeboreis dan pal services could be privatised. But as stated M h'is paperand 
,ra die /uers waa/oor moet ons hom at leet. vir wie gaan 1 quote: •The optkons for the privatisation of the electricity h¥ eendag werk? Te• in Europi is die kultuurtoraal anders. supply indust/ are limited to a certain extent due to / As n king *bore word dan vie huylle vir hom watter besig. specialled nature." however the inspection of sect// hild gaan hy eendag doen. Dit is miskien nou ty'd dat ons installations as required in terms of the Machinery Occupa« oo.kakel na hierdie kulluur. Dat ons nia ineer vra vir wia gaan tional Safety Act need not necessarily remain vested withthe 
ons werk nie. maar dal ons vra vatter besigheid gaan Dns supply whorities whether the undertaking ig privatised or doen. Die eint ik Ben van die take watins hit by die Ministerie otherwise 
'WRAINIng"Dereguering. 

Mr Jules von Ahlkin has conservalively estimated thal the 
M, President l mustimmediatelysayth/ th, Electricity Con- 207 membersofthe AMEUemployapproximately 500 instal- 
trolboard hai no, yel given indepth thought ti the prlvatisa- lation inspictors atatotal cost of I R25m perannum and this 
t•on of municipal undertaking/andthe applica•ionthal it may is largely for the account & the rate payers The idea of the 
have. It wouid in an¥ event probably be wise to aw/theout- astalishment of a National Inspection Coincil is not a new 
came / the Eskim privatisation excercise which in some concept and was first mooted in the raport dthe 5 mandela- 
ways would serve as a model 'r municipal undertakings. gatlin iepresenting the AM EU./ECA and the Department of 
An imparta/question in th s regardwould be whether there Manpower who went on a studytour of Europe and the U.K. 
will be control overtariffs and other activities of private ele,- during July 1978 
tricity gupply undertakings, This la matterthat still requires 
much,hought 

MIr d•e Piesident dit was in dle referait gash dat Th, RSA Electilcal ·n Initallatkon privaat •nspection Council 

ondernemer 'n lise nsie moet bekom (Or whalever name is decided on) would have the following 
aim'and objectives. 

Soos u *eet. 1 munist paliteite tans agter baas op hulls Me 
plaas. Hulle het nie nodig orn lisensies te bekom nie en as i To ensure thegafety ofelectrical installation work. 
hulle aan Imandanders binne hulle munisipalegetied elek- 2 Tr ensure lat only good quality materials and workman 
tr;/lei voor/en. her hul ook nie norig om 'rl lisensie le sh,pareused Inthe electrical installaions. 
bekom nia lit nou maar net so terloops 3. To foster the interests of both the electrical contraitor and 
Die viag ontstaan of daar in die nasionale belong nie dalk theconsumerofelectricig, 

probeer beheertariewe ingestel moet word nie. U weet 4. To monito, the registration of potential and existing elec- 
munisipameite is op die oombrik vrygestel van beheer. tr•©alcont•actois, 
behalwe virdie mate van beheer wal hulle het van die Provin 5 Toensurecodeofethies,s manianed· 
siale Adminiguasies nie. As ons nou vir Eskor,1 gamil Wh„ 1/894&5 above ara tle long term objectives, it is 
privarisaer, en u weet Es'orn is op die oomblit nia onder proposedthal th,scouncl be lormed p man/to monitorthe 
behaerswshyvroaerwaitoehy'nlisensiehouerwasnle, het testingoialectrical,nstallationsandthelssuingofwiringcer 
die vraag nou /nistaan / daar nie dalk weer 'n mpte van „Rates 
behe/ ingestel moetword nie lit is egter n saakwatnogby It Is the E.C.A.s obJective to administer our own die elal/ltaltibeheeriaad Industry, Mgernaak meet word en wear which li in line with the G overnmentrs policyof privelisation 
m hyopdreoombll noe aandag gee. A major step las al/ady been mate In this mrect,on with 
'n Anda r punt wat mu Noli so sldelings aarlgeraak hat le inaugufal meeting# th/AdustIT,ainingloar/loreectfical 
die kwessie van dievergoeding van bates, U weetdat dleelek. Contracting which took place on the 24th June 1988 This 
trisiteitswet bepaai op die oumblik dat sekere formules wat makes the E.CA (SA)the responslblebod¥ forall tra.ning in 
ne/ge,0 woid vir die bepaling van vergoeding uitgewerk the Electrical Contracting Industry. 
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1. Several representatives of the ECA and theelecilcity Anyone with any knowledgeofthe availability of staff. 'n par. 

supply Industry, who wound be registered installatenelectrt ticularin a fleldasspeclalisedasthatundertakenbyits,nem. 
cians will serve as members and inspectors of the council, bers of his As•ociations. will knowthal any change of owner- 
2 Association ot Estate Agents.Building locieties andother ship of ourundertakingswill necessitatethetake overof thar 

fillane,al Institutions. Ilnerepresentative each) skill, expertese and experience. Can we if, fact afford to pav 

3 Consurn/ bodies, e.g The South Afr,can Co Ord,flating theremuneration requiredbythes@ experts? 
Cone•mer Council •OnerepresG•tative) I Is absolutely essent/MI there fore rhet anv moves to p.latise 
4. Organisation• not mentioned above and Should be rep- our undertakings addresses thus perception - this fear of 

resentative. redundency. 
5 EC A who will act ag secretaryand be responsible foral' The strongest vested interest that needs to be overcome 

administration duties. relates to the Remuneration of Town Clerks Act which advo. 

Any electrical contractor may ragur with the inspection •ates that a salaryorstatus/ a Town Clerkisrn©asuredb¥ the 
courncil on a voluniary basis and will be required to pay an size of the empire he contiols. Diminish thai empire and tie 

annualregistrationfeetocovertherunning-stsofthewhich dropsagradeortwoandwithhimbvadominoeffecttherest 
will be anon profit making organisation. of the mu nicipal staff - another problem that needs to be 
In Order to qua[if¥ for registration the contractor must he a addressed 

registerad installation electrician or must have one in his But first and forannost we need to ask the question -ls the 
employ. Thisinstallationelectrician/11!thenberegardedas Journe/raally„ecessar/•-wh/doweliavetoprivatise? Do 
the responsible person " the contractors organiation t/ we really have to react to this clich* this buzzword which is 
whom all c•,rres/ondence. % eiging frorn the c€,unci| being throg around gmim circles and which has to 
willbed,rected. date only meantthe hiping off of certain departments which 
The council will then appoint the electrical contractor as an havee,therbeen politically embarisingtorhegovernmentor 
approved electrical contractor which will enable him to test have beena financial lossl 
electrical installationsand issuewi,ing certificates Why /0/d we therefore privatise I depinmemhar makes 

Theelectr,calcontractorwillbeabletousethefacttllathels ourlocalauthomiesmoneythatrunsataprofit? 
registered with thecouncilin his advenisementiand negotia- Our first and predominant criteria must therefore bethat 
tions etc Hew,Ilalsobeallowedtousethecouncil'screston privatisation MUST BE TO THEBENEFIT OFTHECONSUMER 
hisletterheads. etc -both economicallyandefficiently 
This would man that whilst not precluding electrical contrac- :Trusly believettat this criteria can bea met by combining the 
tors Who have not registered with this council from ca•ryin9 skill and expenese of the current staff and its resources and 
Out the above tests, the Inipection Council would not be pre- diversity of a private sector company. A private company is 
Pared to act as arbitrators in any disputes arising between a able to make managerial decisions quickly and reallocate 
C(,stomer and a non member electricalcontrac.r resources without the cumbersome processes required by 

Estate Agents. Building Societies, Financial Institutions and public sector regulation-Tenderaoard requirements etc 
the Consumer would only employ electrical contractors who The final question to be asked is what hold nead the local 
afe registered with the cooncil to ensure that they hava the author,ty have overthenow privatisedundertaking -Should 
aforementioned protectlon.Intheeventof acontractorcon- thelboal authoritv beablato firethatcompany fornotper 
s'stently doing .oddy or unsafe work or behaving unethi. forming -How does The ratepayer or consumer protect h,rn 
rally, his registration with the council would becancelled. self from monopolistictarrifl increases or against inefficiency 

of supply. Thesequestions needto beanswered Mr President 

Advantage, for the consurne, can ba bast summed up bee re we hand over apublic sector roonopoly to 2 privaie 

follows: sector monopoly. 
the te•ing of ins,allations at present by the Supply Finally may lsay that I am excited by the prospect and Ifirmly 

whorities I, confuled to safety aspects nnly, the quality of believeth/thelateralth,nkingth/anIVEnginearsand hardlv 
wkmansh.pandmatenal„snotthealterialnpassingthe averp/glonscanapplywill flndaformulalhatcanwortto 

Installation, under the proposed,ystern the consumer, being the best benefit of the consumers and its members Of this 

theenduseroftheinstallationwillbenefitfromqualitycontrol A.ociation 

aswell as a safe ir stallation 
|n Inclusil. the time has now come for the electrlcal con 

M. G RMARSHALL: AFFILIATE 
tracter to be more professional and to deliver a quamy and 

safeinstallation· 
tnthe paper Mr Malan has made a detailed analysis of privati 
gation applied to local aulhorities and is in suppon of it. 

CLR FRANK VAN DIR VELDE. PR ENG: He compares the objective of a municipal undertaking with a 

c Ir¥ OF CAPE TOWN hypothetical private company and makes reference to the 

plve.gation which is underway •n Britain. It is interesting to 

I"Cornment,ngontll,spaparlmustcongratulate Jan/alan |Ookatthatgovernment'gobjectives,nthe/Kprivatisat,on. 
not onlv on his presentat,or, and obvious In depth research 1, Th/thesupply Industryshould beconsumerdr/en rather 
that has goneintothepreparationthemf butin particular for thantechnologY driven 
his Initiative in raising the subject and the courage of a 2. That government control should be replaced by market 

EldoradosintakIngasubJects, froughtw,thmisconceptions, forcesan/competit,on 
inbu,it preiudic05 and vested interests. The So uth Af N can Wh Re Pa pers / ress es the sa me poin ts. and 
I talk about misconceptions and prejudices because no empha/ises the im/{tance of reduction in the Slates' share 

soonerhadCa/Townadopted atentat,wepalicianda stand of total capital Inve•ment Compared with Britain the large 
0/ Privatisation when SAAME and the other Unlons started number of supply undertakings In South Afr,cacould beper 
callingemergencymeetingsandinstall,ng IntheiT member./ ceived as achieving satifactory identity with the needs of 

Prernatuie #earandibel,eve/ misconceved fear fortheir own specific consumer groups and locati/ns Bul there might be 

•ut,ire sec,irity, too many for privat operation to be efficien, and attentive to 
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the needs of rural areas. It might be asked if the industryas it Analternative 19 perhapsto fi fSt look insideourownorganisa· 
exists in South Africa forms a suitable base for privalisa'ion tion to see if in fact our effons can be improved, streamlined 
Toachieve a significant reduction in State held investments it or in any other way can become more cost effective. Perhaps 
would be r,ecessary to privatise the whole industly and the havingdonethus presentorganisationsare betterequippedto 
method adopted could well aflecl any privatisation of loca, meetthethreatof privatisation 
government undertalings. The con/01 of producton assets 

will be important in determining the inlerestst,own in privati- MNIRMLLOEST: GEAFFILIEERDELID 
sation. Mr Malanrs thoughls tbattligshould be my way of a 
transferof equitythrough leasing 8 an interesting idea in that 

As die munisipalite,te hulself beperk tot die lewering v/n net il would spread the drain on scarce development capital. But die volg ende il would have the undesirable effect of depriving the privata 
(al finans,eleadministrasie, en concern of anasset base dwing its formativeyears 
(bl oorhoofse koordinering en Atthis meesterbeplanning. slag' il is difficultto fores®e the objectives which gov- 
en alle veldwerk en installasiewe ernmE will place before the industry but in making an edu- /aan private konsultante en 

cated guess Mr Mel" bas kontrakreurs oorlaal, dan sal d;e verbru•ker se belange in hoa given us an interesting sce n a lo to 
contemplate. mate beskerm word. 

Dienste scos inspeks,ewerk, meter lees, onderhoud en instal. 
lering kan alles per private kontrak gedoen word. 

MR R DEETLEFS: DEPUTY TOWN TREASURER Is die hele kwessie van privatisering nie die result//daarvan 
BOKSBURG dat die munisipaliteite tol nou toe in 'n te ho& mate gepoog 

het cm elle diensie self le wii lewer en in die prom vergeet 
1. Privatliatlon hidathulfunks*slegs dievan plaaslikeregering M Ditisnie 

Pr,vat,sation shoul notonlyproduceanewgooseto layagol* hui funks,eom metprivationdernamers meeteding nie 
den egg for taxation, butit must be acompany supplying e]» 
tricity ata cheaper rate b the consumer. and makebigger pro- 
fits. MNR HENK TURKSTRA: GEAFFILIEERDE LID 

2. Takeover 
Probleern: This memorandum is about the take-over by the current 

U as elektriese ingemeurs werk as gevolg van diestelsel van employees. whilst there is no saving mentioned in costs 
kruissubsidering nne net vir u eie deparlement nie, maar ook except for the pcinciple that loan redemption is not taken as a 

cost. vir ander departemente wat deur wins op die elektrisiteitsre. Depreciation replaces •his cost except for building 
is relatively insignificant as lo the total kening gesubsideer word Dit is beslis nie 'n depreciation which bevredigende 

valueofassets situasie nie 

3. 2 Profitmiti Elektrisiteit,gebruikerse/lening 
At Waarom moet ek as gebruiker van elektisiteit meer bet/al present most local authorities make a net profit / 10% 
which (hoer tariewe) sodat andef dienste daardeurgesubsideer kan / utilised in relief of rates. 

word Dit veroorsaak dal Jn gebA iker minde, If elektisiteit /- the private sector had to indulge in such a project. le net 
bruikas wath¥ m werklikheidwougebruik Diegesegdeis ·JI profil afte f tax should be in the vici ity ofal le/&120% as to pay Detualvirwatiykry Onder die huidige stelse!,sdit nie sonie, a reasonabledividend,otherwise,thecapital utilisedcouldbe Hy beta/ gedeekelik ook vir'n ander dlens, investedat 15%pa withoutanyrisk, 
3 Vooritel 

4. Conclusion 
31 Asstapnommerl naprivatisering, (watheelwatlaterkan Thai electricity underta Ings not be transferred to employees volgl moet elekinese ing anieurs agiteer dat die elektibiteitsre- w n/hing bul a new owner will be gchieved. unless the 
kening as'ngeslote rekening bedryf mo/ word. dit wi! / win- employees admitthatthey are not + present givingtheirbest ste deur die elektisiteitsdepartement gegenereer nioet in dia 

underthe local authority. 
departement bly. Die elektisiteitsdepartement moet dus as 

If the electricity department is not sold to a privat company volwaardige besigheid wai finansieel op eie voete m-t 
which is in a better organising capaciry. nothing will be staan, bedryf word 
achieved except more taxation in the state coffers from the 

32 Lone en Salarisse behoort departementeel bepaal ta 
sameratepayervia/company Theincidenceofthislaxissrill 

word, m contli k In samewerking met d le VMED wai as 
rulatE,£1 to the same people which can be achieved in acheaper raadgewende liggaimkan optreo way by increasedtaxation. 

4. Voordele 

4.1 Beter motivering vir .le personeel in me elek. 

tisite'.epar,ement omdat die depamment vir homse' 
BARB ANDERSON: HONORARY MEMBER 

werk 
4.2 Gepaardgaande h m produliwilen as gevolg var, beter A Prival, Opinion 
motivering. 

PRIVATISATION: This isa new business·word+ It is based on 
4 3 Dpe gebruiker vaneleklisite,1 betaal diewerklikekogte van 

the assumption. true or f *se, thi state or peristatal organisa sydiens 
tion' ace ineffic,ent and because of their monopoly d. not 44 U 's munill.le elektries. Inge'leurs sal beter beheer 
conduct their a«airs at the lowest cost to or into' 01 the con 

cor die deparlement se sake kin verk' 0% clit in being van su mir,Irculomer die gebruiker en die departement te bestuur 
Howaver I thinkthat wetend to forget why such un(lena kings 
as electricity were changed from private hands to public 
bodies. There were obviously factors in thal prev,ous privall· MNR DCU DUTOIT: GEAFFILIEERDELID 
sat,on that were notsat,sfactory and Il we gothal route again 
we should be sure that these factors are taken cara of for El: bespeur in rflnr Maian se voors,•I vif die implemenlering 
examplatheelectrificallonof rualareaswhlcharenotprofit- vanprivatise,Ing'ning/boudes/k/rile,tv,idiehuldigeamp 
able. tenary. 
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Vergelyl: hiermee dat in die geval van die oornamne van een en vrye mededinginG is die antwoord en nie verdere regule 
private maats](appy deur 'n ander daar geen waarbarge aan ring nie. 
enige van die bes,uur of werknemers verskaf word. 
Ons maet waakrlaanall dat hiadie waarborge (of .rese i s ATTIE VAN DEN BERG: KRUGERSDORP 
sek/mit) me die privatisennesproses'n vroee dood Jaat sterf 
nieofdardia/"/es'n kameel baar nie Die volgende stellings verg kimmer,taar: 
Vir die gamoadsrus van dia elektisiteitsverbruikers en orn Elektisiteitstariewe word aange pas om die beeke van 
Inspraak narnens hulle te maak is dit aan ie bevele dat d,e die Stadiaad te laat klop. Die beginiel van kruislub· 
plaa/ike owerheid rn ins/caak of aandeelhoudin{, In so 'n stdiling. Die Stadsread Inaak 'n win; en betaal nle 
geprivatiseerde elektisheitsonderneming behou bel"ting damop /8. 
M N Maian stel dit ir, die vooruitsig dat 50 'n geprivatiseerd c Die voordele word deurent¥d voorgehou asof daar gun 
eelisite'lande'le.ing dia vrve mark 1:an betr.e om dan nadele sou weesnie. As ditso sou wees, waarom dan op so Jn 
ook as groothandelaar, elektriesa kontraleur, eng. mee te laat stadium daarm dink? 
ding' Die gevare word onder punt 3 baie duidelik gestel as die 
Orng.keerd '10 ok dat govestigde groothandelaars, kontrak ekonomjese mae gakonsentreer in die hande van 'n paar 
teurs. eis. dan ook toegeleat moet word om Yryelik en op en kelinge. Da / moet dus beperkings weesop die persentasie 
Selyke voette kan meeding en huile toegelaat moet word om aandeelhouding van bv finans,ele reuse in die ekonomie, 
sule eleklisgisendernemings te koop. Daarrnoet gekonsentreerword opdia rn/,mdua 
Dalk kan nog groter effektivitelt" besparings langs die weg p unt 4: Mon opolistiese stelsel in die hand van die Staat of 

reikword. 
owerheidsliggaam howel dit as snert beskiyf word, hel nog 

33%•% ,Vat,Se ring van elellsiteisonderiernings moet gedry·f tansdievoordeel datdieverbruikersy misnoe bydi,6 membus 
rd deurekinomiese oorwegingsen niedeurgeografiese, tekennekange/ waarditandersins nied,egeval inle. 
twiese arpW polmase eorwegings a,jeen nie. Sc>doende Pun¢ 5: Vertres aan wilste. Kamtgalbates behoort nie var- 

oet best/ande ond/nernings toagelaat word m oor koop te wordom die bedryf of diens (van die Raadof die Sta. 
huidige grense saam te smelt vir groter ek.noinle van ./al ....tls it nie. Ditisnetsogoedasom jou hui teverkoop om wal behionte le:tor beter diens leen 'n laer koste. kruiden Irswarete kocp. 
As moontlike voorbeeld vir 90 n rasignalisering is diebuidige I ndien wins op elektisiteitsondernemings in privast bes,1 
©ornarne van elek"teitsverspreiding vanaf ESKOM deur belesban. meet die belasting aan die stads,/de loagewys Kaapsta[' se noorde]Ike bure, BellvI'le, Brackenfell, Durban- word want dit is immers die stads,ade wat die winste algee ville,Goodwood,Parow, ens. waare'keens¥ eiedingdoen ·· 

want Staa•s- geprivatiseerde ondernemings betaal dan 

Mr Malan proposes,hateg. streetlighting andtralc signal- belasting ian die Stiat,dws hulle Inkimmebasis verbreed 
ling be malntained by such a privatised unde/aking by wy lardeur terwyl hui Ultgawes afstaan. 
Cost plus a percentage rnark-up I am very -4 of this "cost Stadsraad is "diens-gemotivmerd' termt 'n privaat onder- 
as it .n vary widly from 'rganliation te orgamsation, is neming 'wins-gemotiveerd'ris 
Open to Irlterpretation and provides noince/,velorafficlency 
of Daar moet gevva word teer, "roofbcu" 11,08 winstel effectiveness op die 

1:ort termyn ten kiste van 'A lang(ermyndoelwk van voo. 
This,san activitythat could be put out totender and even cur. rtgesattekragvoorsiening. 
rentlyexistingeornpaniescouldtende•. Kruissubsidiering vind nog daagliks piaas by die heffing van 
'n Potens,@le probleemarea wataandagsal moeigarnet, is die belastings, betsy op inkomste of e,end,mswaarde. want 
/·ouqtlike konllik tussen die belange van verbruikers en die almal maak rue van diediensi Abv Polisiebeskerming by die 
van die aandes/ouers. aangesien & twee verskillende Sta at o f straailigi by de st//Grade) in direkte verhouding 1/ 
groepe kan wais met perskillende belange die belasting wat h ulle betual, gebrul nie. 
Neem as voorbeeld hlervan die sogenaamde huld,ge lae Ek ispersoonlik nieteen privatisering nle- riaar net versigtig 
opbrengs op kapitaal soes uitgems deur m/r Daniai en ock 
dat Dankie mirdia President ele ktisiteit n prys-onelastiese kommoditeit is en verbruik. 
ers nie mak k na aliernatiewe ka n oorslaan nie 
'. Verdere 'algeleenthed wataandag sal moetgemet,sde RDLWILLEM SPIES: KEMPTON PARK 
kostevanekster"toevoerena nuweontwikkelings Diekmste 

hier,ran wisser reeds dras(les. sonder dat d•e huid•ge elek- Mi,r {fie President. bale dankle vir die geteentheld om imste 
lisite!.Inder neming 'n •r•Vrd e winsoogmerk het, van magse Dorprivatisering. Laat my eeterears v•r u as President 
overheid totowerheiden an gevaltot gevalindieslefde gelukwens met u Voorsittefskap en ek link dit . .ik, veral 
area. tydens die slt,ing toe d e luidspreker/alse] probleme gegee 
Wat sal ontwikkelaars kan verwag i n die geval van 'ngepriva- hat. U hat al die tyd soos n waardige PTes,dent gehand/an 
tiseerde elel"eltgondememing mel ·n wins"gmark. wat- het noom: senuaetig begin rondharmoup nie. 
1. altarnat. hat hulle anders as om te betaal of elders te Mr,r die President, dit is met 'n be nouda oag di heal party ontwikke'l en hoe kan de plaadikeowerheid ditteenwerkorn munls,©dle personeel op die oomblik na privatisering kyk Na 
Intwikkeling nie /8 *k nie. jare un beroepsekurkelt belief hui(e nou beroepsvrese Mis 
Ek glo datierwyl /6 privatisering nog bastudeer word, kan wat bale van hulle nooit geker ket nie 
verbruikers alree/s groot baa: vInd asdie elekt,siteltsdeparte D)1 is nou byna 10 jaar dat prn,atisering ·n hmloudejike 
ment op n ge.lote reke.Ing badryf sou word en nie gebruik woord in Suid-Afrlka geword het maar Inr die President 
Word vir kruissubs,di8ring nie, soos met Powekos as Jy die pogie wegneen, het / greot 
1 Support Mr Daniel that this privans•fon wIN hav• to be protleme. So a clit mat privatisering as ly deregulering wig• 
debated further in depth, but also thal ihe soonerthis privati- neem. hetilookgrool probleme. Hoe Rolie, doregulering dus 
sation Is implemented. the better, gedoen word. hoe gouer sal gevorder word metprivatiser,ng. 
Behoede kan ons asse'let van die moontl,ke beheer van tarlewe P•,vatisering nie n proses sender politieke gavolge wees 
woors,en deur mnrvanderS¢h¥ff. Deregularing,privatisering rue, en een van die gevolge watiuls nieonderskat moet word 
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Ine, ,& d,e munis,pale warknamer 68 beroapsvrese, Daar Is ascele en ek d,nk dit is 'n aangeleentheld wai aangespreek 
duidel/onsekerheid/nderpers/neeloordielmplikasiesvi /noetword Dankie 

hulle perionlik - 'n doodnatuuilike menslike reaks,e Een· 
sydigsaldietlesluitnemingoorp(tvatiseringniekanweesnie MNIJANMALAN:KEMPTONPARK 
Daar is //s 'anduidines gegee dat die Kommissie vir 

Administrasie die riglyne in irnewerking met die versk,1- Dames en here /hi eintllksolets vervag Ek mo/vir u se. 
lende personeeive,enigings opgestel het. 11 Brittanit, 's ek bet bme uilges,en na die Despreking ointe sien hoa ver 

privatisering uit die staa/spoor deur die brel pul¢ek en op mense oor hier/esaak ged'ink het en ek ls verbaa, en aan 
alle/lakked@urperso n eel geesdriftig verwelkom. Dit word as genaam verras 

n van die belangrikste redes vir die Bree sckses ve,to¢k 
93% Mr Fred Danials, Cape Town, thank you ver, much for your 

aar die ornstandighede In Brittanje H/kil hemaibreed van m nstructivetalk. U praar van die semInaarr dit isbaieinteres- 
8 g'Out mate van werkvrede wat ons in Suid-Aft*a op sant. El: dink dit kan bale 

3 
vruebare inligting na vore bring. Ek 

unisipale vlak belief, Om dieselfde soDrt positiewe SOU SO / vocrstal baie sterk steun. Mnr Daniels s@ ook Dns 
Intvangs /" te kry. sal die personee l se vrese besweer meet 
£ proses 15 te lank. Hy / die geloolaardigheid van pivatise- 

Id. ring kan moont k daardeur aangeras wofi Daar is baie 
.: ntrakte 

sal opsesl moet word waa,in die giondreeli v}r pllieke kon,lotasies in hue.die saak. Drt is 'n baie gevoelige 
a hantering •van personeel ingeskryf is Die personeel saak. Ek glo nie dat 'n mens in 

I 
privatisering vinnig moet 

ereigingssal hi/'nrol moetspeelen ente werknemers .gaan ne. lits n baie bela/grikeaangeleentheld. Ditis vir 
wai oorgeplaas word sal waarskynlik Jn skriftelike aanbod onsb,lienuut. Daer,snle nbloudruknie. 'r,Mons,noetdour 
ont/ang wet dis vooTdele u/spel jou ele efaring jou pad vind en (laarom gle ek d/ 'n mens 

Die slautal van suk8es is egrer vry* lause. Mededinging is hierdiess/kin fasesmoethanteer. 
gesond en met beswering van grase kan dle personeel vind Mir Gawle Nort,6, baie dankie ook vir jou positiewe bydrae 
dat daar groter geleenthede vir hulle wag, Waarom privatiseer? 'n Baie belangrike vraag. . is maar 

b diepresldent, een van dres prekeis [ek meen dit wagmnr altyd die vraag. Jy weat my Voorsitter van die Bestwurs 

Nor[Jelhet'nvoorstelgerniakdatdieVMEO'n finansjAdekon. konlitee sA, privat,sering la. alektrisiteit, wairon' lou mY 
sultant aanstel om na die hele kwessie van die finans,ele antwoord. Ek dink mens kan ditkortliksopsom deurtes@dat 
implikasies van privatisering van·n Munisipallektisiteits- asiywilinnovasieh@,danmoet jy'nma/opsyeiesit.Onsis 
Inderneming oncerseek in te stel en hy hit genoem di baie geneig om in n groef te raak en ek dink privatisering sal 
moontlik kan Kernpton Park as proefkonyn gebruik word. U innovasia stimuleer. En dlt i wal ins so nodig her. Ons moet 
saiverstaandatekn,emilaadofle/unrsknmiteekankom- uitherideg/ewakomvandiatradisioneleelektisiteltsonder. 
promiteer nie, maar ak .Il ./ loorstel ./ondeer el ..... neming Indie tagnologle het vandag soontwlkkel dat W met 
Oat/ve VMEO met 'nformeleaanbleding nadia Stadsraadvan rass@ skrede hierdle ding url sy groel kan ruk. en ly kar, '1, 

Kemption Park kor. 'anges,en dit "kons voleendestapsou geweldige groot kapitale of ten mInste bedrae geld reeliseer 
weeses onswoukykria dieprivatiseringsommrgesteldeur deur (14 te ondersoek en uit te voer. On; het dil in Kernpton 
ons Elektrotegniese Ingenieur, mor Jan Malan Park te.Joops tot 'n groot mate reeds in dE prakt¥k bewys 
As Voorsitter van die Komitee vir privatisering van my Raad Dan natuurlik die ander saak is motivering fn Mei kan Jou 
sal ek I inalleopsigte steun want ons hat reads met verskeie werksmense motivaertot op'r, stadium en daarnatan Whom 
konsultante leseis older andera met prot BruT,rner van die net nie Ineer motiveer n,0. Darl meet jyiets in sys' plaas 
UnJversiteit van Pretoria en een van w vorrstelle Vir 'n One kan metdie huidige stelsal ditnet niemeer doen nie. Ons 
moonilike w,se van optrade vii privatisering is om eerstens hande is get,nd tor 'n groot mate. Ek dink dit sal sen va/ die 
na die finanslle impIJkasies te kyk groot wairoms beantwoord, Gawle noem van artike< 148 en b 
Ekdank die balans van die uitstaande u lenings Ja ek glo hy het 

genoem ek glo dat daardie Wet€al defialtief gew/g meet 
word want daar is nuwe stelsels. nuwe ....mings latin 

MNA PIET BOTES: ROODEPOORT die moderne 'd "bou te wat uitaraard baie groot kapitale 
lenings uitstaande hat en dan is daar ouerstelseis wat &02 56 

Eskon, is "u basig am dia wet/ewings na te gaan am afgelos is van dle rellings. In ek sou 94 8/ nmens p•vaUse- 
privallse,Ing van Ed,arn moontll ta ma/k Dit is 'ne.norme ring as ·n beglnsal regdeur moet trek. dan soudit heelternal 

laak en gewag is geraak dat dit 2/ars/neem om ditaan te onreiverdiq weesdatdle een persian 'nstelsel kan ainkoop 
spreek en u sal verbaas wees cordie aantal watgewing, wat teen dieuitstaande lening watomtrer,tzer/,sen die anlrou 
by/ewerksal moet word. Daar Mookgewag gemaak dath'er wat 'n bale hoa 1<apitate le!,Lng nog teen hom het. So ek glo 
die veranderings moet voors,ening mauk vir ander privat,_ deardie artikel 14 sal defirnillef geduring saamgeleas rfloel 

seerde elektriese vispredmgoetwerke Die VMES sal hir md. 
meed,Jer, 0.arisookkonerpaaiuwatondersoekwordopdle TheAMEU to financethe f nan¢ialstudyandKemptonparkto 
hudige, Ek /: dil duidellk stel egler, dat Eskom op mer/e bethemodel?Bape Interessant Ekkykna mv raadshd Ekweet 

stadium die moontlikhede onder50ek hoe te werk gegaan mi h¥ sal vir u dalk beter ken / / ons *artoe bereld sal 

moetword indian Esk/m moetprivatiseer, Diti mlisins,ens wees. Watmy betret natourlik,onshen be/wal werk op hier 
ve•keerd om te . dat Eskom *Irseds ver gevorder /op die die gebled gedoen en ons sou dlt bale graag w verder •cer, 
pad van privatisering Mn, Malanmoetgelukgawens wo,/ Asonsas'nmodelsougebruikkon/ord,myelepers/neetis 
met 91 prikkelendereferaat. 'rl Begroting, vergelyking. vooren roolwarm oor hierdie hele aangeleent},eld. Ek moet nel altyd 
na /:vatlsering beha//die volgendefaseteweeswaa,00, d,e vreebeantwoordocihoeve, onsgevorderhet. My/ld- 
ons moont,lk aan kan kou Daar is nog bale vraa naammk die darbestuur / b//gaed @emativeerd oor hierdie wk an ons 
depresiasie van bates aangekoop voor oorname en w oor- het netdiegroctsm probleem ornhier[lieir,ligring afte geena 
name en die siening van de On/anger van Inkomste Oor dievloer toe, waard,t moeiliker isom hlerdle gedagte te var- 
hierdie aar,galeenthede moet nog besln *ord Ek hoop d... werk 'n Mens W•1 nie te veel inllgting algee na & 

i hierdia referaar verder gevoer sal word by moor,Ilik die wer'smense toe nie. Want (lit kan verkeerde konnota•las tot 

Dl:t nve ngle i rl Kaaps, ad oor d•e feitl1ke kosto-aspele waam gavoll I'%4· So o p hier/,e stadi LIm nog sens,tiet maar ons bet 
In Kempton Park baie esta persone bel:ommernis hat, Sover ek kan agt"orn i ver Bt/, met ons eie persone'lin 

dle koste· me•diesuak. ar heelwat mense wat bekommernis het 001 
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Diemensedink soos bes,gheidsmenie. Mnrvan der Schyff, wliatwear©tryingto do,n ioa governmentin South Africa 
ekisverheugo/vanutahoorvandleEIektisiteit•behaerraad H liatotallyd, fferent ke/e of fish, andlhavenotallthe,nfor 
afenvand. Mini'll/vallrivatls.Ing. El:hetalkdaardle mat,Inorith'UK. solarnnotreally'qulppedtoanswerthat 
mense Intmoet, vir mir Pieter van Huyssteen en sy rnanne. one. 

Baie pragtige manse. Ek was noudie dag by RAU bv'n kon Dan, die AdJunk Stadstesourier van Boksburg, ag u weet 
ferensie waar die manne .praat her, ek het 'I groot riem Stadstesouriers is maa, red/lik bedreig deur hierdie s/ak en 
onder die hart om na daardie mense te luister. U sl daar le ek kry 'n negatiewetoon uit watekal gesehet. maa, ek wil net 
baie probleme opons pad. Ons glodt, maarek wil v,r u *dat vir us' ek gu v,r my Stadstesourier ten minste s' ek beter 
ek het'n probleern as ons ons probleme op plaaslika val, op finansiele dissiplinein myorganisasie kan inkr"sekself oor· 
munlsipale valk sou gaan vergelyk met die probleme op neem Dit is 'n bal groot probleem. Flansele in p"/le 
stuatsvalk. Ek dink daur is enorme probleme op staaivlak in bastuur, ly weet, die Stadstesouners, se hulle Is die moede„ 
hierdie opsig, mair in die rrnunisipale op•et i. die problerne vandieRaadsegeld. Eksenee. al wat,ullels.,siulleisdietel. 
geensins go ingewikkeld nie. Ek wil nie daarby / dat dit een. lin(,houers wat india pawilicensit Onsis le mense wal die 
voum, is nle, maar ek gig dat 'r, mens hierdle twee aspekte spel volgens die 11' speel en ons moet verhoed dat gold uit 
heelternal uitmekaar moet hou El: d,nk op munls,pale viak gegee word, en Ins moet seker dat geld sinvol uitgegee 
sou dit vlrons bale makliker wees om teprivatiseeras byvoor- word. 
beeld 'n staatsdepartement. Baie dankia VLr U konstruktiewe Hulle tel die gel ra dit uitgegee is. Se, my boodskap aan 
bydrae. Ek wil vir u "a waar u ornoaan met (11,9 belangrike duardie Stadste,ourier is hy moet positief begin raak emi mense by die Ministerle van Privatisering, dat u gerus Ins wat is die voordeel van die saak. Aan mn, Piel Boris van 
belangedaar kan bevorder. Roodepoort. dankie vir u inligting oor Eskom en dan natuurlik 
Upraarvandieliensiewarnienodigisnie, Soosekdeler /e Ontvangervaninkernstewatuvanpr/at.Baredankie. 
|eessluitArtikel 6'n heleaantal organisasies uit, rnaar hysfud 
beslis nie 'n privaat onderneming uit nie. SGosek horn lees en 
interpreteer, sou dit vir my lyk dat as'n elektisitaitsonderne. Mll J N ROSSOUW MMABATHO 
ming geprivatiseer sou wees en hy sou dan die voors,enings 

erheid word wart dan ulteraard die laaste 'sal heocr wat Vreal l: Dit wordaanvaardal dit niedle referentse badoe 
at gebeur en wat meet niegebeur ocr elektrisiteit In daar. ling is dat die Elektrisiteitsonderierning slegs geprivat:seer 5,21 omgewingnie,dansouhybeslisdannamymeningonder sal word uit diA gelertere van dade betrokke Departement 
lisensie mil opereer wat uitgerel 13 deur die elek- van 'n gegewe Munis,palltelt n,e 0,1 kan en,ge doelgengle 

lisiteirsbeheerraad, ondememing wees, mits die opper in die bre@trekkesoos in 
Mr Denrlis Kneale. yes 1 think you arn addressing the prob. die refera at gevoll word.lit k.norgali sasies soos Bonuskorr 
lemsresulting fromthe MOSActmomthanthisproblernthat Qeprivati•er Ele/ris,teltsonderneming op 'n streeks basis 
we have discussed here. The MOS Act already dictates that wat ander ondernemings oorneem [Me voordele is voor die 

your people are authorised to xest and inspect 30% of the hand liggend -'n monopolie is dia enigste nadee 
available monthyly or annual inspeclions and istallations, Vrjag 2: Hoe sien die referent die rolwat die Inspektoraat 
and this is being done. The electrical centractor to be more van die Departement van Mar* sal specl in 'n ges,Igde 
professional. Thank youverY much. We are indear need of gaprivatiseerde Elektisiteitsonderneming Sal dit slegs 'n 

thatandlthinkwewillallappreciateitif youcangivethemes- horisontale verski„iwing •ees van die Munls,paliteitna die 
sage across to your members. nuwemaatskappytoe? 
Mr Frank van der Velde, thank you for your re-inforced con 
tr bution, Take over of skills Keepthe people involved. 

MNI JGMALAN: KEMPTONPARK 
Jar natuurlik' ek is 'n groot voarstaandef daarvan dat die 

mense wat die diens nou lewer meet betrokke bly- Keepsthe 
people involvad, Why privatise? Hle r kim dievraag wear. Pro Antwoord op Vraag 1: 
fits must be to the benefit of the consumer obviously, and the Op blads, 4/5 van die referaat word die nadele' van konsen· 
end elthedaytheconsumer must bethe beneficial. Whatcon trasie van ekonomiese mag be handel. Dit behoort vermy le 
trol need local authority have over the private compan'? Wel[, word Die ideaul sou wees om die geledere van die betrokke 
initially / course this control will deminish as Ime goes on departerntn le batrek, mits natuurlik daardia geledwe 
and as the repsonsibility istakenover by theprivaie company, 0/gewasse is vir dietaikin die nuwedispensasie. Die bestuur 
because as we know that if the control should be more than is altyd die belangriks™ want sukses word deur bestour lot 
50% then privatmation will iust not work Privaligation will grool hoogres bepaal, 
onlyworkifthecompary'anoperateonitsown Itmustnot 

In die kor termyn word oornames nia op streeksbasis voor be controlle/ by the /2 noll otherwise it will just not work. sien nie. ten• omstandghede dit voo, die handliggend Now tar,ff,ncraases will he handled d course by the Electric. inaurk Makroonderneming'kanneigtotondoeltreffendheid, 
ity Acias Mrvan der /hyfisaid. tefwyl 'ntekle,nondernering niedie voordelevan ekor,/mie 
Dit sal ingestel word om die verbruiker te beskerm en ek dink van skaal kan benut nie 

ditmoetsovoortgabn Ekglaniedat'ngeprivatiseerdeonder· 
neming moet toegelaat word im na willekeur tanewe te Antwoordopvrnag/: 
wys,g en te verhoog nie Misk,an kan hy tariewe verlaag. ek ja, indlien die geprivallsearde ondernem,ng "der lisens'e 
wee#rditkan wees Ditkanook getaur, maarindie reels/u van die Elettisiteitsbeheerraad opeceer. is daardie onderne- 
ek / isdlt goed datdaar ·n behierraad is wal kyk na tariewe rn,ng inderdaad die voirs,eningsowerheld en sal dit nodig 
om d,© verbrulker te boskerm. Weer eens net om de vraag wees orn die verantwoordehkhede in turine van die be,rokke 
beter te beantwoo,d, Is dat '/ geprivallseerde ondernemIng wetgewing by die voors,ening,owerbe,/ te laat berus in 

sou sy tariewe kori vergelyk met gy bure ec)r munisipale 'overre wetgewing op die bed,Ywighede van die voorsie· 
grense. En ek dink ·n mens sou baie vinrlig kon sien of dit '11 nlingsowerheid as gebruiker van toepassing i. 
sukm isat da•nie. DIe murapalkeit word 'n verbal,ker van die voor 

M. Marshall you talked about the UK experience. well I think @ier,ingsowerheid en sy eie Installasisis onderhewig aan sy 
there isa lot of diffe,ence between le UK experience and eletoesig as getfuiker in terme vandie wet. 
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SYNOPSIS 4 PLANNING AND DESIGN OBJECTIVES 
The developers / electricky systerns have to make investment 5 DESIGN PROCESS 
dacieions for an uncortain future, The investment has to meet 6 LIAO PREDICTION 
various "qu,rements' including flexibility. reJiabilk, end capac- 
;ty lor g Yowth. and *11 y ele an economic rehurn. The dec'isions 7. VOLTAGE DROP CALCULATIONS 

made in the plann Ing and design stages determine how effec- 8. ECONOMICS 
twelytheseneedswill be me, This paper examinessomeof the 8, COMPONENT SELECTION 
bask pmanning and design deci//ns. the condittons which allect 10 CONCLUSIONS 
them and the Wider implications of what a. afton geen as 
purely technical rssues. The adoption o f some /undards which 11 ACKNOWLEDGEMENTS 

diler frompresentprackeinmagiouth Africansuppyauth- 12 REFIENCES 

orities is recommended APPENDIX 1 
APPENDIX 2 OPSOMMING 

Dieont-kkelaars val elektrlesestelselsmoetbe.fulte neem oor 
belegging'inelek'iesestelselsvir'nonsekeretoekoms H/* 
balagging londeivorpe/an sekerevereistessoosb, 1. t'TRODUCTION aanpas 

Or'le hundred years ago, in his Presidential Address to the In baa,heid. betroubaarhaid en die kapasiteit vir groei en meet 
mitution 01 Electrecai Engineers. Graves 'almed 5teeds ekonories lewens/albaar wees. Die besluite wat gedu t.the problem 
0, distribution 16 becorningunderstood' (R/ 13 Sineethen the rende die beplanning en onwerp mdiums gemask word, be 

paal hoeeffektief die batrokke behoeftes bevred,g word Hierdle subie et has bsen addressed in meeings conferences and rour. 
nals. Why It ls worthwhile for us to discuss the plann 40 and de. //rundeling ondersoe) sekere basiese besluite in die beplan 

MIng e n Inburp van Etelsels, dle faktore wat dit beinv loed en die sign 01 eleG=Ity dIstribution systerns now? 1 would answer by 
mer•mphkasieswatheellikwel.geklass,I,seerwordasiegnie- wayofan•,xample. 

dIstrIuton s¥stem for a rus,den. se kenn is. 0 aar word aanbeve/1 dat sts/aaide wat verskil HKS cles,gned the ele¢•clty van 

townsh p for a partlculargove fnmentdepartment, die buid,glik nigavolg word deur baie Suid-Afrikainse ti' tothe voorsie ap 

/ingsowerhede. aar,vaa. moet word. p•oval of theif elecirical engineeis The township lay within the 
guridict,on of anotheT governmen' deparienent they wented 

KEYWORDS: changss and the »tem was redeslgned to meet the new re- 

Townships dietribut,on, design demand. diversity, atage qulf ements Both syster,1. were based on LV 'erial bundle con- 
ductD[S· The townshipia,outdid n. change; the diop, economics, loadiactor. two syste- 
differed in the design pararneters and system acce=ories. Soth 
systerns ware priced by the Contictor on a bill of quanlities 

CONTENTS basis - the redesigned System cost 45% more ihan the orig,nal 
The more expensive gistem was installed 

1 INTRODUCTION 
The lilestyles of thetowns/presidenls will Motbe changed by 

2 AN UNCERTAIN FUTURE the addltional expenditurer /0 8 the quanty of 'heir electricily 
3 GUIDELINES - A BRIEF HISTORY supplies likely (0 be noticeably d,Herent Was orle scheme an 
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excessive capital investment? Or was the other inadequate? out modification will diminish and medium term economics{10 
This example shows the inter-relationship between the key 15 years) will becofne m.re important 

elements of modem distribution system planning and design 
shownin Tablel Table 2: Socialandpol; ticalchange 

Table 1: Key elements of diatribution svitem planning a) Increased urbanisation, property subdivision and rezon· 
ing. changes in Group Areas regulations, plaa 

1 For what requirements (loads. performance. etc) should growth and increased employmen"/lead to increases 
the system be designed? in residential density, Existing reticulauor, systems wil! 

2 What network configurations and eq uipment therefore have to be modified and reinlorcad Future 

bacteristics ara needed to meet the requirements? needs should beteken into accountin the designotnew 
systems 3 What should the distribution sysem cost7 

bt Natural energy re/urces, such as wood, will become 

scarcer and more expen•ve. Changing lifestyles will 1.- 

These are impoftant questions because, crease the social value of electricit¥. and the per capita 
1. South Africa needs over 60 000 new homes per year u p to consumption of electricity by domestic Consumers will 

the year 2 000. Electricity supplies will require an annual increase Demand management wIN changs the charac- 

capital investment of '100 million at today's prices if terislics ofloads. con- 

ventional residential distribution systems are built Such in- c) A social "right of access to energy' will develop, as has 
vestment is com/ained by the countryfs ability to pay and happened with "right tO water supply'' beca use ek 

must be appropriate to the consumers' needs, tricitywillsupportanimprovementinthequalityoflife It 
2 The components of electricity distribution systems are ex- is therefore imporiant to find ways of supplying al least 

pected to remain in service forovertwenty years. The sys- some of the benefts of electricity. prices which are sub- 
ternsthernselves will operate for f• 4 years or more. Techni· ecor,ernie by present sEandards. 
cal. social and economic changes will substantially modify dl Regulatory aspects will change. The present emphasis 
the demands madeo n the systems during this ,!me. on high safely levels may be reduced as people become 

3 Wehavelomikelargeinvestmen/foranunce'tialfuture moreaccustomedtolhe use of electricals,stems New 
The investment has to meets range of need., such as Mexi· formats lor defining aceagtable standards will be 
bit'r, growth and aase of main•enance andistiN Weldan ac- needed 
ceptak,10 return 

e) In spite of high level of unerployment shortages / 
1' we are to meetthe needs of our gro/ng populationg and' at skills well continue part# because training sviems will 
thesame lime• ensure an economic return, we musttake a fresh lag behind technOI09!Cd! change Therefore design, con look at pregent standards in the planning and design of distribu structionand maintenance willattemptto reducethe el- 
tien networks lects ofskillishortages 

This paper explores the implications of the many decisions 

whicharetakenintheflanning anddesignprocess hconsiders 

the social,technical an economic changes that can influence 3. GUIDELINES - A BRIEF HISTORY 

e Jectricity systems. exami"'tha bairc planning and design pro- The degign process, though simple. involves many dacisions. A 
cessand makes recommendations regarding policy formulation substantial quantity of data is needed to determine the best wav 
and standards for systems, of planning and building a sys,em 

The scope includes new and existing townships. The em 
When electrical engineers started building distribution sys- 

phasis is on residential lownships, but m/ny aspects can be ap tems they had m formal guidelines to follow Descrip ons of 
plied to commercial and /"MI distribution systems how schemes were built and of the design paraniaters used 

were,inportant subjects Of papers presented to inMitute meat- 
2. AN UNCERTAIN FUTURE ines and published in en//eerjng jou,nals, 
In 1956 AWKane asked inhis Pres,dential Add ress to the SAIEE / 1926, Elotting Iden:ified one /1 the chief po,nts for d,scus 

Nsittoomucil toassurne thatintimea. nottoo feraway lones"estimating theprobable demand /, say units d per 

elther, with Increaied earning ability and theacqul'Ing of urban month and the probable max,murn demand in kilowatts for de. 

habartheseinative)townshups willbecomeanotherlargeout cldligon sizeof generating unit CRef 4) Incomparingthecoe 
let lor ihe domestic consumption of electrick¥ (Ref 25 surnation figuresof 25 munlopalitles he also found "that, gener. 

Thirty/earson, wearnwitnessingthedevelopmentheantici. ally, theload factor improvesdingwiththetotalload 

p@ted Significant work was cerried out In America and England In 

What will happen dwing the na# thirt¥ Years and how do we the 19308 and 19405 to surveythe demands of dorne/ic •onsu 
allow for it I. our electricil supply planning? mors and the diversity of loads IRef 5, 65. 

Ths Inventiveisa and adaptability of engineers have pro Sub=ntial experience was also gained in South Africa In 

duced a w,de range of sophisticated products and systerns for 196'r a paper by Giliet(Ref E onthe private developmentofthe 
use In electricity distribution Social. political and economic Heticulation of Welkom, attracted 16 detailed d,Ecm,on con. 

changes will spur further technical development. Some pre· /,butions The system implemented was based /n a 6,6 kl 

dicted changes are shown iTables 2 3 and 4 underground cable ring with 400 kVA single tfansformer.ubsta 
Engineers need lo dev•lop new teChniques and equipmen, tionA, ea,hsupplying/boutl®houses Althoughmalaspects 

appropriate tothe changing •Aquirementsand theuncenalntyof 01 the design were crlticised by the contributors to the discus 

thefut- Speclalisterigineeriandenglneerswfiha broadap- sen,th,sdescripilonof (Ne Weloms/ternwanhe mosts,9ni 
proach to overall sYst0rlls will be required In increasing num- ficant South African reference for several years 
berst/ design. implemen, and operate the networks created to A substantial guideline on ne design of ele'Incity distribution 
supply new and growing consumer demands. for housing esutes was pub'Ished in England in 1954 (Ref 81 

1/ 9eneral theneed todasign 5/stems foriong bletimes with· The recmmndations were based on theoretical an/ysis and 
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Tabl, 3· Economic change Table 4: Technological change 

al When the inflation rate exceeds the interest rate, invest- I New applications for electric/ energy such as electric 
nt decisions based on cash fl/W discounting are re- cars, will be developed to Ihe extent that the¥ beco/I :3 
ced to investing as much as possible before the price economic. Time of use may addtothe present peak oad 

increases. In such conditions. supply system planning Alternately, consumers may be encouraged to fill in the 
will be based on the limits of available capital, flexibility Illeys of demand. Load characteristics will change dif- 
andavoidanceofisk lerentlyin difflentco.munles 

b) The decreasing ratio of gross nation/ product lo govern- b) New or modmed materials will allow 9 construction of 
ment expenditure shows cat the public is becoming less new forms of equipment and change the character of 
able to finance government expenditure. In the long te, m electricity distribution systems Developments In cable 
government expend,lure must be more productive or the ingulation, trans former steels and switchgear technolly 
count,y will become bankrum There // be significant will change price st,uctures and equipmenl design, Re- 
changes in the apphication of subs//6 andthelevel of cent reports of co mpounds which are sup.•cond uctors 
se,ypces provided THe ieturn on investment lom elec at 335 465 C} are be·ing 1/en seriously by researchers 
tricity developments mil be empha/sed. The intended (Ref 3) Theeffectofthesedevelopmentswilldependon 
p'ivatisation of Eskom mal be a part of this change, the pike at which the new material can be produced, 

c) The industry slructure is changhg. In 1982,170 local c) The application oilnrelligent devices'Jin metering. pro- 
authontes were members of the AMEU. By 1987 the tecion. load control switchgear and operations control 
nu mber had grown to 200 Municipalities aie taking over will Increasingly open new oppo/unitles for system de- 
pars /the Esk/m /8/40% and new supply authorties signers. Solutions now constrained by a lack / suitable 
afe being established ta operate the electricity systems equipment will become possible in future. The complex- 
in new towns. The privatisation of some supply aum- ilY ©i etectronk interfacing will e•courage the develop- 
orities, the elements o•competitionand the regulati¤n of ment of modular "stems, combining se•eral functions 
monopolies are likely to in#uence both distribution meth w/ch car, be selected b¥ appropli settings or corn- 
ods andle price of electricitv fo• different categories of mands Howe# the widespread use af centrally con- 
consumerin different part, of the country. trolled computer installations 4 be limited by the high 

d) The standards lor and cost of electric;ty supply wm de- cosE of programming The consequen ce of changes in 
pend on its usage In general, a -better system has little equipment will extend beyond the physical aspects For 

impact on domeslic the 
consumers. but development of robustand may well affect example' a re'labie prepay 

commerciaJ or industrial consumer's activities. meM meters will affecta supply authoritv's meter read- 
•ng, billing and cash f]Dw 

/ Foralong:imetechnicaldevelopmentandecon©mlegot 
scalereducedthecost /electrici# inreal terms The fall d) The use of compulers to sole small des,gn problems ef- 
ing price stimulated the use of electricity for many appli ticiently /11 increase design productiv' by trimmng a 
cations Since 1973, however. ins'llation energy has been excessequipmentand material from an un,il a more 

'Important component of economic structure, In 'he ab 'justmeetsthe paranietarsadopted Therewillbeecon 
mence of mjor technological advances, the cost of en omic pregwre to .place cons#ative, empirical IJ factors 
eigy is likely 20 iemain steady in real terms. 01 safety" with deteirrl/sic and probabillst'Ic analysis. 

€1 Techical changes often render industry standards ob- 
solete by the flrne they are publi#hed. More standards exiensive studies of new housing es•tes A standard design 
will be parformance based. and procedures wal be load was recommended. [Mversity and unbalance correction 

laclors were pro•ded. and goidance was given on network de- adopted for faster a,nen,irnent of exislg standards, 

sign and practical aspects d without implementation, lo,ing the benefits ' standardisation. 

tn 1966. the 19£4 repoit was updated to adopt a range of 
,alues Mr the design load, to take account of the growing efiect - To slpiyelectrical energy in adequate quantities at ihe lo 
& off-peak heating, and to modig the diverm expression 18/ we/ price to / who are able To pay the co/s involved 
9)· In 1972 the recommended selection d the design load wa• - To take reasonable steps to pielect the public and consu- 
again revised (Re' .. me's fromthedange./electric•ty 

"Seut/Aftmaaseriesofguidelines[//11,12,13)fbasedon - Toprovidesupplyofhighreliablli/withdueregardto,con 
the Brit sh recommendations, culminated in a Code of Practice Mic considerations. 

publfshed by SABS in 1983 <Ref 14}, In 1986 lis Code of Practice - Te maintain voltage alld frequency w•,h•n permissible 
was withdrawn by SABS and iesponsibility fo, maintaining H limits 
was taken over by the AMEU. Papers at AMEU Meetings and a - To encouragatha exploitatlon ofelectric,IYforthe ber/fito, 
maior w/kshop have offered alternalives to le Quidelin/s for allsectors of the community. 
consideation by system designers. (Ref 15. 16.17). Most o f ti•™e obJectives Bre diflicult to quantity. illustrating the 

problem. identified b. Downey in assessing the ./.ency 'f 
4. PLANNING AND DESIGN OBJECTIVES public authorities (Ref 19)· Downe,described Iwo aspecisof Im 
Perhaps disagreement over the best way to design and build a portance in electricity supply: 
distributiol, system arises becaus,1 t:le people and organisations - To achieve a market related return on capital invested 
,nvolved all have different obiectives and, therefore, make d/ - To arlopt argan,sallor, structures wfuch arn •ot •00 large to 
feren• des'Ign assumptions manage efficiently 

The 10'Ming have also been exp fessed 85 forther oblective& of 4.1 The suppl//utheriti•'oblectives SUPPI. author// 
Fraser Jdentified the following as the objectives of an electriticy 
distribution authority (Ref 16): - To in.eale Incorfle 'or a munic/"#. 
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Tocreateemployment These aspects haveto be considered in the context / exter 
- To promote education and training. nalreferences: 

Another objective of a supplyauthority can be ident/ed in the regulations which 'pply to the supply authority 
approach taken to the development of new towns//. U the - tte natural and man-made environments 

authority undertakes the development for its own account, the coin petition for scarce resources 
minimumnelwork is installed initiallyand rel/orced i/ and when - acceptance by society. 
equired. If the distributionsysternisinstalied by the developer, Differences n the obiectives of the maininteres, groups are indi- of bythe authority atthe developer s cost ther,le supply auth- 

cared in Table 5. 
ority requiresthe install.on of full se.ces adequate to supply 
ultirnale loads This difference in approach indicates the follow- 5 DESIGN PROCESS 
ing objective: 

The main stepsinthe designof an electricity distribulion system 
- Tominimisethecostrotheauthorilandtheeffortinvolved are 

in operations. maintenance and ieinforcement where capi- 
definitionof 

tai objectives I provided at no cost to the supply authority. 
network design 
component selection end sizing 

4.2 Property developers' objecdves load monitoring and svstem reinforcement 
Where property developersare responsible for the cost of pro- 
v IdIng an electricity distribution syste m. the/oblective will be to Once the oblect,ves have beendefned ina way which is accept. 
keep the capital cost tia minimum This ensures that total de- able tot'le supplyauthor,ty, developer and congumers, the pre- 
W,lopment cost Is kept below the acceptable market level The |iminary ne•ork design can be proceed. 
potential for maximising profits is limited by the efficiency of 
competing developers. The minimum cost objective is tem- 5.1 Ne•olleslgn 
pered bv factors affecting the marketabilityof thedevelopment. Low vokaged,str,bution networks are usu/ydesignedairadial 
such as the visual appearance ofthe distribution system and the feeders becausethe performance isadequate for most .onsu· 
safety of residents. mers supplied at 400/230 V. Larger supplies afe made availab 

at higher voltages such as 11 kl. At this voltage level, ring a 
4.3 w:/ Consumers'objectives mesh networks (often operated open to reduce the complex 
-The consumers want reliable supplies at the minimum cost. of protectionl afe usually ado/ed to •creasethe rehabilityof 

1,1 general, where technical aspects of a pu•chase are un supplyanddecreaseoutagetimesintheeventofaninterruption 
know•ornotunderstoodbythepurchaser,assessmentismade (Ref 24 
on the basis of price. Since most domeR consumers do Uniessa not radical departure is madefromthe standards usually 
un•erstandthetechnicalandeconom,cd/tai/of ele//ic,/sup- adopted For suppliesta the main categories of consumer the 
ply, theyareganerallyguidedinthelassessmentbytheir pub neworklesignishkely.failoweu.entpraclice. Inalewinsan 
lick representatives and b¥ comparison with dornestic =u- cestheapportunitvtoplanlargeandentirelynewsystemsmay 
mers elgewhefe. permit the adoption of unusual networks for the medium volt- 

On theo•erhand.commercialand Industrialconsulners,/ agesystems. AIMothenv/nearPor,Elizabeth. forexample,an 
Ilten technical. and financiall, competent to quantify their Interrnedi•te medium voliage was adopted to supply load car,- 
qu•lity and cost requirements The optimum combination of tres within the township, allowing a substantial sa•ing 
quality und cost varies, depending on the industry and the con- Economic constraints and new technology are hkely . calise 
sumer. changes in the network confi,gura.ns adopt. for many .6 

tems. Forexample. 22 kvinsteadof 11 k' hasbeen adopted for 
44 Designers' obj,ctlves several medium vokage distribution sys/ms A reduction m the 
Tho des,grlergenerally adeptsthe objectives of the organisation quant,ty 01 switcheaar reduces rletwork capital costs, but also 
he represents. reduces the flexibilityof operation and extension / the system 

Yet there is always 8 further obje/ve - to develop practical 
design methods. The devebpment of complex routines to 6.2 Componentlelecttonand Sizing 
achieve greater theoretical precision is useful only where the The components of the distribution system have to meet the fol- 
dataonwhichthedesignanaly/,sandsynthesiswillbebasedis lowingmaincriteria 
itself reliable and practical. To increase the speed and con,ist- thermal rating. under load and fault conditiolls ency of design. greater use is being made of computers. The 

- volt 
limits 01 drop rati. validit¥ of the diHerent approaches to le solution of 
d istribution problems have to be Identmed. together with the na. Components are selected acco.in,i to the conditions u rlder 

ture / design choices. Then suitable mathemat,cal algorithms wh,ch le sys,em will func:,lon, depending on the operating, 
can be developed r.aintenance and other performance obiectives adopted 

Des•gn is essentially a compromise between i/,proved tech· The parameiers used in calculating thes,ze of system corn- 
nical perf/,mance and additionalcost. Good design take a wide- parle/ets depend on the charncter,st,rs of t•e ©or,5umers 
ranging approach to the delinition of the need and the formula- Costs do not vary linearly with the capaciw of the compo· 
tion olthe solution. In addition carefu] attention / paid to detall. nents The econornies of scale of 0,•e type of equipment arn aff 
Goodde// is d/nguished from ordinary design by innova- se! bythe increasedexpenditureneeded foran aGsocialedcom 
M thatsubtle combination of theconventional and the novel ponant For example, if larger distribution transformers are 

(Ref 20) used, the low voltage cables become longer and heavier. 
Comgonent sizing attempts to optimisa the cost / the whole 

system. The preliminary network design may be mod/ed as the 
4.5 Comparison/oblectivei design deta ils a re developed. to reduce the cost of the s¥stem. 
Many a5pects are common to the objectives of more than one Thelifetimecosisl•ould be taken intoaccour,tby capitalislng the 
inierestgroup, often with a different desired value or weighting. cost of losse' This may lead to a choice of equipment ratings 
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largerthanneededtomeetthetherm/andvoltageconstraints 6. LOADPREDICTION 
The loads for which the network isto be designed have a meier 

5.3 Load Monitoring inlluence on the cost of the netwoR Therafore it is important 
Theload,whichdevelopareunlikelytobeeaxactlythesameas neitherto overestimate the loads, resulting in over·capitilisa- 
those assumed in the design. If the loads do not reach/e levels tion. nor to underestmate them and incur higheroperating and 
predicled. system performance Es not affected. When the loads reinforcement costs, 

exceed the design loads it becomes necessary to reinforce the 
dlirribution system. This situation can be,/ded bymontor- 6.1 Indu,trialload/ 

ingtheioadsorthesystervottages Alternatively, ifthecomu- Loadsinindustriattownshipsareheavilydependentinth€4/ 
mers loed character,/Ics are well known, the need for rein- ofindustries. Averageloadsperhectare. basedon expEtedde- 
force ment can be identified by monitoring consumption· velpment are used / planning the distribution system• evel 

Mo•itoring is necessary if an authorrty isto avoid complins though le energy inten'il of different consumers Within the 
01 low voltage. Howe*, mon,to.ing takes time to administer same industry varles widely A major objective in induslrial 

and provides no immelte income. so a decision io act may township design is flexibility to supply large loads wherever 
only be taken when a problem is identified by consumers. If this they are required IRef 22). 
happens. it ispossibleth/,exce-•eand unidentified losses will 
cost the supply authorit'/ more than the saving made by defer 62 Comrnerclal toeds 

ring reinlorcement. Loads in cominercial areas can be correlated with area and 

Table 5: Electricit i lupply objectivei of diffeient Interest groups 

ASPECT SUPPLY AUTHORITY CONSUMER PROPERTY DEVELOPER GENERAL PUBLIC 

(SOCIETY) 

Safer, Comply wi,h regulations Ensure gafetyof Comply with reguladons at Ensm 'afel / public, 
atmi,imulco,l:arci oei=ladon mi...cost consurne• and s,s- 
recommendchanges where withir own Est oparators 

appropriate constraints 

Qua ity of Meet consumers requirements Quality to be Adoptparameters'or 
supplyand at an acceptable price suitable foi equipmentardsystem 
liability application. atan standardisatior in 

cecille price nationalinlerest 

Appea•a. Pers/,al.se.me' Appearancaghallnotoetract Importanceofappeaance 
of eppealance ma·, unduly b le marketab,Irg yanes wide# 
influence desne to of@development 
local in a•ea 

Ope.onsarlo Mnimise need lor and cost 0 & M should not 
maintenance and corn plexily of) OW cawse undueinfer 

Within cor,strailits 0' ruptiolls of sully 
safely, 18!iabi•ity and 
investment objec•ives 

f Bud s/ *heft PTeismor detee. the'of 'Hone"consumer, Common law approach m 
ofs'.P]¥ ene,/ have no objective) theft 

Flexibility P,ovide lie)(ibility for AVO!..itional c•st& unless 
fu•re developmenlal ciearly iustilied 
acceptablecest 

Income Maximiseincometocove' Consumerswlluse Regulate supply authority 
cos,5 and provide surpl. electricity to the incometobecom.* 
wiIhin constraints of extentthatil with national.con/mic 
•egulalions price 15 lower oblectives 

thao the b. elit 
Investr•nt Minimise the lifelime cost Minimise init al Minimise capitalinvestment Use scarca capital to 

of the system to he costolsupply of Ihe overall development obtain the optimum Leneft 
authoT,t¥ for the cornm,]nity 

Design Provde systemme'6ng .inacceptable Minirrlise nie slm ent withou, Complywithr€9ulations 
safe•andquali•of quai•yof s(ipply de•acting from maiketability and so¢ic-economic 

supplyobies*.t I acceptable .st 0'developrn.1 ob] 8ctives of 9 iely 
min,mulliletim.cost 

Managemenl Operate ..S,se cient Compl•hefequirements Adopt iM dus My struc 162 
trading ent Provide ofthesupplyauthorily and 0/ganigations which 
0/ploymG/1 education and /'ich willtakeoverthe m efleclive and 

train ing ' wir, accepla nce System efficler,1 

of publicandin#unce 
groups•uch•s Councils 



allowable bulk factors In mosttownsthere is a ter,dencytode ommended @doption of a typical inital admd and the ident¢ka- 

velop large properties with high loads. so it is important to de- tion of the means of reinforceme/ (provision of additional sub- 
sign s¥sterns similar to those in industrial tom*. with the station sites or larger transformers for extention upro twicethe 
flexibility. supplylarge loads whereverthey occur. Disvibution initial admd. The recommended admdsare related tothe type of 
systems in commercial areas are therefore installed to meetde- central heating installed. The bndings of an eansive study of 
mand and upgraded as required the demands of domestic consumers were as follows 

6.3 Residentialloal T,pe.hou•# Actu,I,d,nd Recornmer,ded 

Load prediction for res derll townships M one & the moit im. de•ignadm.1 

pen/ lactors affecting the cost of residential distribution sys. 
tems (Ref 16.17), a Local aut.ority housing Mostly less than 1,5 k. 

Residential loads afe inlluenced by: withgascentralheriting Nonoexci,adec13'W l'kw 

b the economic class ofthe consumers ....athumyhou.ing M...1.3-2.0'W 
.ithout central hoating a l inder 3 k. 2,0 kW famiIV characteris,ics 

community habits,shift work, Sunday activities. etc) c) Private housing similar Mostly 1,3-2,5./. 

ci,matic condit"s 10 / a f.-ull.4/W 2.6 kW 

load control methods {ripplecontrol. toad limitswitches d or .ler privately owned 
d#Iling. withnon circuit breaker tariffs) 
elpclri• c•ntral hoating 2,0 kW - the cost eage of use and availability of and social pref- 

erence lor •Iternative e] Lar/3, privally owned 
energysourees 

dwellingswie,outoentrd 
The load predlc•on must take into account the effects of load he•(Iriginslalic,1 3,0 kW 

growth through the increased use of electricity or increasing 

consumer densil. Some guidelines recommend the adopion of 6.4.4 Proposals foradoptioninlouth Africa 
initial loads with provision for late, reinforcementto meet load Since the above recomnianaatiorn relata to co!£16r UK con,ii- 

growth (Ref 9,10] t ons. we propose that th' alm ds fof .mestir cons/mers 

Research into the characteristics ©/loads in residential shown in Table 6 should be town adopted n South Africa 

ships is being carried out in several centre3 in Scurh Africa Where the domestle consumers Ilve in a factory or rn,ne 

township the above figures should be 6.4 De/gnloads increased by 30 to 50% 

because of the similarity / habits of the consumers. A symern is usually designed to supply and assumed maximum 
load Mostofthetimetheloadwillbelessthenthed/signload TableS: Recornrnendedde,ignadr,w•forresidential 
However, there is always risk that the maximum load will exceed mwihipainSA 
the design load for a short period. The h igherload may occur 
randomly for individual consumers or, under abnormal condi- 

Type of houling Type# Recommended 
tions.lor the whole system 

winter designadmd The everage load of an individual consumer is le muload 

divided by the numberof consumers. The after diversil maxi 
mum demand (admd) is the average /dividual dernand £ the {allocalauthomysub economic Warm 1,5 

time of system maximum demand. 
Some guidelines regarding Ihe selection of design admd are 

Cold 2.0 
desribed below. 

G.4.1 SACode 01 Practice for Disignof Remidential (b•Loculauthoi,•economicand Warm 2,0 

Townships. similar sizeprivatehousing 
SABS 0150 met 14) gives typical admd values for various tvpes Cold Z5 
of residential propertyas follows 

TYPE ADMD{k/Al (cl Larger privately ©Ked *ellings W"m 2.5 
High •ncome housing 5-8 

Middle •ncome housing 25 - 5 
Cold Low income housing 15 2.5 10 

6.4.2 SACode 01 Practice lorthe Wiring of Premi,es Id I Lux,9 houses {siands over 760 mt 
SABS 0142 (Ref 2% recommends that the individual maximum pools, .unas, 'ir cond./. 4.0 - 5.0 
load in pr•vate residences be estimated as: and/or underfloor hes Ong) 

Load <W,4 - 14(0,06xto'Inoof lamps * 5- A + load of fixed 

cooking appliance) + water heater load + motor 
65 Coin¢Idence factors loads 
Thes,nilitaneousmaximurn demand IM D] Isthetotal load ola where A - •overed area in 100 m' in exceis of 100 mY 
numbeT of consumers In)81@ specific time, Consur,lers reach 

Fora large number of consumers the individual load is diversi- their ,/dividual maximum demands (1) at differnet times The 
f•ed by a factor of a bout three. ave,age contribution [admd) made by each commer to the 

On Als bas,5 the admd of houses of about 100 m' area. w,th simultaneous maximum demand. compared with his individual 
elactric stove and electric water heate. is about 2.5 IW. maximum demand, is termed the colncidence factor (CF, 

CF = MD + Ill - admd - I 
6.4.3 UK Recommendattons for Residential Townihipi 
The UKeng,nueringrecommendallon P5/3,11 19721Rel 10)rec- Thecholceof CF forsmal'grcupsof consurnersisanimportant 



scaling factor for the sizing of the components of the supplv sys This analysis delnes the loss of diver/W". LD, from the 

tem kisusedin calculating the transfer capacity/transfor- admdasthesamples,zedecreases 

mers, circu·/ breakera and heavily loaded conductors. LD..1+ fEE <3l 
Bary<Ref 6) hypotheeised thatthecoincidence factorolcon S·Jn 

sumers Flows the form 

0 - CU where A,' - m under the standard normal distribution for 
CF, = CF,• + • (1] the selected confidence level (1 z) 

S * loadshaping/actor of distributioncurve forthe 
and that CF. depends on the class of consumer as characterised classof congurn ers.1 (where I • admd• • 

by the appliances installed. the monthly joad factor and the n = no ofconsumers 

methods by which the supply authority controls the use of elec 
This loss of diversity faclor cannot be compared directly with tricity. Bary (ound thattest data compiledin 1938and 1939 fitted 
coincidence factors However, the coincidence factors can be 

his assumed empirical equation reasonably well and that CF va 

expressed as loss ofdiversity factors according to LD, CF. - 

ned from about 0.25 10 0.65 lor domestic consumers 
CE. The coincidence fitow used in the UK reports of 1954 and 

Figure 2 indicates the loss of diversity fectorg derived from 1966 are based o n the form hygothesised by Bary The fuctor:, 
different source: 

M norgiven in the reports but can be derived fromthe loss of 
It s not eas¥ massess which of these .flerentrelationsh•psis diversity factors 111 le reports - see Appendix 1 1 The roh 

the most suitable for use in systern design insufficient informa cidence factor in these reports is dependent on the admd 
tion is available regarding practical installa'Ins. Data is being adopted 
collected lor South African installations of different characteris- Hamilion(Ref 5) and RusckIRef 24) took a slatisacal approach 
ks Until le results are available, designers will have to make to /0 coincidence factor, deriving. 

CF.- CF. + L..4 design decisions on the basis / the•r own experience. m / mom 
(2) important, lhat the basis adopted for a design is clearly ident, 

led' especially where comparisons Isuch as cost) are made be- 
Rusck loundthst CE in this r lation lay between 0 1 and 0.2 tween different designs 

Hammon identified that CF•depends on thespread 01 Ind,vld 
ual demands at le rime of M/mui demand and the period Figure 1 -Normal dimibution 
over which the peak load occurs 

The differences between the values of CF Mentified by Bary 
and Rusck a r•se from two /actors 

- the character of the load. defined in terms of the type and / 1..\ 42 
numbericonsumer 01 electrical appliances, und the load 1 
lactors ofthe consumers /1 3. r k 

- the period over which the maximum demands are 
VALUE Or CA4PLE MEAN, 

measured, eg /multaneous, quarter hour and h If hour CONF[DENCE LZVEL . 1 -* 

6.6 Theeffectofcoincidencefactoron•edefinition 

/ adm' Figur/2-Lo//ofdlive/4 

The admd is de,ned as the system maximum demand divided 

by the number of consumers as n tends to infinity If a coin , .. 0,/2 Cr 'Dy 0, 31 

c,dence factor of the form 8+ bn ' is used en there,s little 2 . RFPDAT ./ 9), EOUATION T.2 1 

change in the admd once groups of over 100 consumers are . /-3 C• .02 

conside d Thesame change occug on!/ for 10000 . .=6 Ccm . 0. consumers 

whenacoincidencelactorofthe forma+bn 1. i. adopted \Pa 3 E..IN -YPE 2 AN' 3 

In practice. demands and coincidence factors are often stated 94 C. - 0 3% ... 95' S. 
95 

in the following lorm 
30 ... 0 377 CONF . 90% 9-1 

LOSS' 'r ... 0 505 CONF • 06% 3-2 
./LAS' I 

amdm * substation = 3 kVA 

coincidence •actor for 11 kV feed/ - 09 3-1 11\ 
coincide/ce factor atload centre substalion - 0.85 2 5-N.« i \1 

3« 
Th,6 example effectively adopts a coincidence factor of the form 
a. bn 1,2 Therefore when admd is quoted ai the substation 

le.el, it limportant to define the form of the coincidence factor 
relation whichistobe used Noambiguity arises, how-r. Ifthe 
admd is quoted for an infinite r,umbar /2//sumers and a losb 2b 

0/ diversi/ factoris adopted. 2 3 . 0 20 .0 0 000 

. OF ..#IS N 

6.7 LMS O 

Al aller native analisasof the /atisticaldistribution/individual 6.8 Signific•In//0, load/ha/Ing f• Otor 
demands, similar to that of Hamilton and Rusck •nd based on Theloadshaping factor, s . 1,h, describes thespreakof Ind,vid 
thed..roach....viesan. Paterson(Ref 25), hring'ashaping ualmax,murndemandei ntermsolthemeanmaximum demand 
lactor forthesprid of indlvidual demandsintothecoincldence oradmd. 

lactor relation It alsoforrnally Introducesthe conceptof thecon- In the UK rzommen daions the loss of diversity faclor (and 
lidence which can be plared on the estlfnata of the load ola hence coincidence factorl , s a junction of theadmd Hig admds 
sample of consumers •See Figure U are assurnedtooccur where there L. a substancialelectricce' 

VMIC) . TE.GNIN,E VERGAD,·RING - SEFI,·MB[E [gl 



tral heating load. High coinddenosfactors me assocated wd When tomcidente factors (0, 109 & divefs• factores) ap 

these consumers because there is a hieh probabilltythatthe de- propriate to systems where the Inalv,dual demand 16 not re 

mandsof /dividual consurners will be atornearthe,r maximum stricted. are applad to the des,en of systems with restricted „1 

values at the same 'imes, dividual maximum demands, the actual admd win probably be 
In SABS 0150 the coincidence factors are inapendent of le under-eatinflated 

admd. The ind/,dual maximum demand is deflned by the as- Where many coribumews have the same habits. tne shape of 
sumedadmd, orthe admdis daiined by the inmvidual maximum the load curve ls modified Illa similarway: bothadind ands will 
demand. be higherthan ina normalownshipof otherwise similarcharac- 

There has been a Tendency in South Africa to limit the max,- terist,cs 

mum demand of the individual consumer byone or more me' 
odis.such 05. 

7. VOLTAGE DROP CALCULATIONS 
ripplecontrolo•waterheating On a balanced three -phase systemithe currentin each phase is 
switches or relays te disconnect the water heatw 'A,hen the equal and no current flows in le neutral. In practice, the loads 
stove is switched on 

afe variable and unbalanced and the out-01-balance current 
load lirniting circu•t breakers 

flows in the neutral 
dernind tariff' The effects of load imbalance and loss o• diversity have to be 

The restriction on demand does not prevent the use / energy taken Int' accourn when cal©ulating the volage drop ina diG· 

entirely In most instances, it only defers it to a leter period tributor mis i'donernosisimplybyapplyingan gbancecor- 

Thereforethedurationof demands/setotherestrictedmw- rectln factortolevoltdropcalculatedforabalancedloadwith 
mum demand is extended When the ir,dividual maximum de- all consumers taking a demand equal i the admd. A loss of 

mand is constramed, the mean dema/w/ be closer to the il,di· diversity lactoris applied to allovir f/ loada exceeding the Adrad 

vidual maximum demand than when the individual demand is A simplifica•Jon usually made is toe'prassall loads'long and 
not constrained. atthe endofthe/Me asa terminalload andcalculale thecable 

Th& was/learlyillustrated during the earlydevelopment/f loading in k.VArn, The voltage drop in a feeder is then given by 
elkorn {Ref 7). For the first couple of years the onlY houies 

re lor mine emplovees They had electric stoves. electric 
33-%42 /a V-ak,k,L [IN+ nt• 

* VI x 100 (4] 
ter heaters. and sockets in each room for portable electrk 1 2 Ep 

aters. The design wis based on 4 kW per house (100 consu 
where V m volt drop (96 of nominal phase-neutral voltagel ers)witha high diversity factor. During the frs, winter amaxi 

;nthemosthe/*loadedphase 
um after diversity demand of 4,3 kW per house was recorded 

a = admdlkIA) 
with 500 houses connecled. Because there were constraints on 

4 - losiof diversigcorrectionlactor the available supply, 4kW load lirnitil breakers were 9tted to / 
4 = unbalance correction factor domestic insta]Iatlons. reducing the after diversity demand to 
L - cable length (m' 63kW 
nd - no *consurners distributed along le cable 

A lima imposed on individual maximum demands mod/es 
m = no of consumers at cable end 

the distribution curve of 108dS, as illustrated in Figure 3. 
VD folt drop (mv/Ar) for selected cable, assuming 

Figuie 3 -Modification of loid distribution curvis bY balanced load conditions 
demandlimiting E = rated line voltageIV 

J., VI[RJA• DE#C CUR' 

Charts have been preparedto givea graphicsolution tothis equ 
PDTENT[Al OE•1•• ABG.- ation {Ref 14) 

-. U_--- .'[MI-ED IS 

AE•]3TMrekITED 

PIDaK8• IT 

7.1 Unbalencecorrectionfacto, 
In mil casesthe unbalance correction lactorri much slmpll 

Lbill€n wint;TAICTCO fled representation of the stallstical distribition of the loads 
DZ•••C across the phases. takIng into accouni the Variabllity of demand 

2122-22£-11 and the effect on volt diop of the ncn•onstant neutral current 
In SABS 0142 IRe# 23 I the unbalance correction lactar is ap 

If« 
pired /0 the cable,/pedance. kis independent of the number of 
loads supplied since, in mos' cases, a Ingle load of constarit 

PA08.8•LITY unbalance is supplied. A.imilar method. using 8 constant unbal- 
ance correct,on factor, has been proposed for township distribu- 
tion design (Ral 16) Such methods R inappropriate for town· 

ship dislribution because le effect of unbalance depends o. 

. the conf,gurat,on of the feeder and the number of censumers 
DEN'. In the UK recommendations Ref 8. Ref 91 an unbalance cor. 

rection factor was based On the irnperlcat determination & un. 
-1. • i '%.XeVE EOunkENI TO .. 0,5/ balance. 

U - N "$, where N - no of consumers. C•W€ 2 E•IVALEN' -0 CURVE, krTH towE• 2- 1-£ 

A mean value for the elfect of unbalance on voltage drop wai 
adopted: C,JA• 1 UEM•I*3 a*•1¥• I0•. .i• OD,••0 1, aeGTRICTa •0 i 

lili 4.14/ 
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A second correcon factor was applied for the effect on vottage of the cable becomes significant relative to the resistance. 
drop d A IN of diverskyof a sample of consumers: The cable parameters based on the Mandard resistance (Ref 

27) adiusted to 440 operation. and typical reactances (Ref 283 '2 -1+ k/aN 
are ghown in Table 8 

where k - 8 (Re'8I 
k - 12 1/ef 91 Tablea: Impedance of PVC millicoi, cables 

and p admd 

Tha combined corcection factor kkv - Ft x F2 CONDUCTOR AREA IMPEDANCE{OHMS'KM) AT 40'C 
m 

Davies and Paterson (Ref 251 took 8,1 alternai,vi, statistically COPPER ALUMINIUM 
based appach to the formulation of unbalance correction fac 
ters & unbalanced hibutin systems Thl calculated the 10 1.36 
-lue of 16 1,17 1.91 

25 0748 1.22 
balanced voltage regulation V 

35 0,537 0,876 
3/.dev, of volt drop along phase conductor 6. 50 0.380 "/ 

for feeders w th dismbuted, branched and terminal loads 70 0,276 0,443 
Two Important points .ise trom Davies and Paterson's ap 

proach The extent / unbalance allowed for,n the design is 95 0.210 0,330 
determined by /e confidence level adopted Further, the unbal 120 0•171 0 265 
mr,ce Is af•ected by the shape of the maximum demand current 150 0,144 0218 
distribution. 9. (see Equ 3 in 6.7) 

Davies and Paterson analysed distributed loads along a 

feeder. with s•l UnbaInce correction factors derived from 185 0.124 ar181 

their analy,/ are indicaled for different con/mca levels in 240 0.106 0147 

Tab[e 7. together with corretion factors from the 1966 /Krecom. soo 0,098 0'25 

mendations IRel'I. 

In 1981 8 statisticil method was described lor calculating de' 
522 

Ilds arld voltage drops frorn the energy demand curves for 7.3 Sensitiwitv 
ecific ..s of consumers (Ref 261 The method was used to The percentage volt drop ling Ihelength of a given cable Is 
eck prevrous designs med.i M tern,5 of the 7966 UK recom- sansmve to the fr,Nowing factors mumed unthe design 

mendations and gave voltage drops ave/g,ng 15% lesG for a nominal voltage ofthe syatem given network - admd 
assumed cable resistance 

Table 7: Unbalancicorrectionfactors confidence limits 0dopted 

Thege TOTAL k, AT CONFIDENCE LEVEL Fl FROM UK are illustrated in Figure 4 
CONSUMERS 

99% 1 RECOMMENDATIONS 95% 

3 3.33 2.65 3,39 "pre 4 - Sensitivity .voltage dropcalculation 
6 2.74 Z23 2,69 
9 2.46 103 2.38 

12 2.27 190 2,20 P.0 
15 2.15 1,B1 2,07 In- %41 
18 2.06 1,75 1.98 / TE. 
21 198 1,69 1,90 s i.'ll. 

24 1,92 165 1M .Op 

27 187 1,82 1.80 

30 183 1,59 17€ 

2 

7.2 Cable p•rarn»ten 
-The voltage drN, (VD) in r,W/Am for a selected cable under W 
anced load cor,ditions can be replaced with the cable imped r. 1 'C 

ance expreswd in ohms/km 
The resistance of i cable •specified by SABS asthe maxE 'EPP (·C 2C 90 mum resistancewhich Recabl mey have & 20 C (Ref/l Inthe •C 55 

same specification "standard•' valug of resisiance afe glvan 
which are lower than the maximum values, and correction fae '110 lk,A 

tors are provided for different conductor tempuraluros For ca' 
ble& with low load factors, in whichthe peak loadsoccurfor 0/7 UNF "MIT . 
short periods and do not approach the continuous thermal 90 95 99 . 5 

.Iing I the cable, the operating temperature is u'lly to ex 
ceed 40'C. In fact, the UK •ecornmendations were based M con- 
ductor temperatures of 30'C. For large cable sizes the reactance IOTE •SEO . mm' Cu CAAE 5 JPFI ¥ING ,-* IWERC 
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Thechoiceof380 Vinstead/400Vasthedesignvoltageforthe Tablet. Rangeofvoltagesalsygtemmaximumdemand 
teeder depicted in Figure 4 has the same effecton the Calcula- 
tion / percentvolt dropas DERNED OVERAU 

VOLTAGE VARIATION 10% 15% 20% - an increase of design admd by about 10% leg 3,3 kVA in- 
stead of 31:VAI, or 

- the adopion of maximum allowable cable res,stances . Rangeof voltag- %of coniume..it•I• voltage range 
60®C insiead of standard values at 40®C, or aboutthe mean 

- the adoption of a higherconfidence level forthe unbalance 
correct on factor leg 99,4% instead of 98%). 

2% 69.7 50.8 39,4 
Whenthe calculation of volt drop Imade u Ing a chart the t 3% /3 69,7 56.0 
values of cable resistance nominal voltage and confidence le- I 5% 99.0 91,2 80.2 
vels have been de/ined by the disgner of the chan, butare not I 7'4% >99.99 99,0 84.7 
useallydeclared Similaruncertal/yariesintheapplicationof =10% 9996 99,0 
computer desighn„ programs using undisclosed parameters 
and farmulae 

exceeded in pract•ce. Thesys,em should be monitored and rein- 
8. ECONOMICS forced where required. 
Good engineering design tike into account the total system -The addmnalcost/f losses incurred in adopting a wider per- 
costs mitted range of supply voltage depends on N loss load factor 

Since the loss load factor In res,denti81 d Istributlon systems is 
8.1 Cost/logies low. it is mally economic to extend the perrnmed vollage 
DIribution nemork losses occur mosily in tramformers and range. Thereloreitisproposedthatlhepermittedvoltagerange 
cables The sizeofthese components according to theexpected in residential townships be extended to + 5, - 10% ofnominal 

maximum loads. within conf dence limits higher than 9096. Even voltage. 
at the time of *ern maximum demand, the currents and voli- The adoption of this Ider voltage rallge would generally re· 
2g 

drops in less heavily loaded feeders and phames will ble suit in reduction of the total capkal and operating cost of sys- 
chlowerthant•oseoperating//edi//limit Further, the tems. 

I©ads ina res,denti,Idistributionsystem will be well belowthe An aspect of the practical implication of the wider voltage 
admd most of the time. range is illustrated in Appendix 2. 

The costof lossesis significantlyaffected bythe load factor in 
the d fferentcomponents / the system, The load factorof indi- 8.3 Sy,tem Relifircirnent 
lidual dornelic consumers with unrestricled demand / typi- An important choice for system designer, is whether to ins•all a 
cally betweeno,05 and 0,15 and le load factor ofthe vansfor- system udquate lor the maximum loadwhich could develop, or 
rners will noinarmallyexceed 0,3 The load factor in themedium to adopta lower de//load and prov le for the reinforcement If 

and low voltage cabling is usually aboul 0.25, and when the system requires it 
The capitalisation of losses has been described in detail in a Obviously the praCtical apecti of reinforcing a syMern in an 

paper presented to the AMEU by Palser (Ref 29). old residential area have to be conglrem The presence of 

other services. surlaced driveways and sidewalks and the need 
8.2 Limb/voltageregulation to maintain access for •es,dents all add to the costs of reinforce. 
r ut'Africanregulat,©'srequirelhevoltagesupplledoconsu- ment,An economfichokecan onlybemadeifthesecostsare 
3 

erst/varybynotmofethent5% of thedeclaradvoltage UK quantledlt,salsonecessaltoquantiNtheriskthaitheaddl 
@ 

gulations permitthe voltage to vary byi6% The Amer,can tionalln,lialcapitalinvestmentwi'Inotbeproductive. Theextra 
and Japariese national standards allow a voltage variation of capacity ma¥ not be require[1 or be located iii the position to 
*10% meet the needs of load development. in /her case additional 

The resuiclions on voltage vari.In ar,Ge for two reasons: capital i•vestment at an earl¥ s•age would give little or not econ 
omic return 

a Early meters mersured amp./re- h/urs and maximum cur- 
It would be lersting to know the extentof .Misation Ior the rentand, even today·therearesomecurrentrelated tarlfis / 

spa. capaci•I of existing di.ir,bution systems around the 
the vokage 6 not mainta Ined. the customer does notget the 

country 
energy he expects. 

bl The range 01 voltagesover whlchelectrical equlpmentoper- 8.4 System Lifetime 
ates with salisfactory efficiency is limited. Commercial and The assumed system Jife(,ine aiso has econom Ic Implications W 
Industrial co•sumers exper,ance significant additional voit thesupplyauthority Manyoldermunlcipalitie• operate systems 
agedropbetweenlhepointofsupplyandthepointefutills/- a:i,chwerebuiltlon'agoand/avel•jentullyp8'dfor Buttheqe 

systems a. not replaced The implication Ir the .vstem de 
slgner Is that a higher caprtal investmer• in components and 

1 veassumellatth,voltagesatthepolntsobupply/thetime systernstoreduce maintenance.¤/ratio,isandadininistration 
01/ystern maximum demand follow a normal distribution, and ls}ustified if a longers¥,tem lifetime Is assumed. 
mat 99% of consumers M within specified limitsr the pcopor- 

tion/consumerswithvolageswithinvarlou•voltagerange•i• 8.5 Mainte•••r,a, operation,andidministiation 
Few supply aulhorities as shown in Table 9 keep comprehensive fault rec¤fds and 

Cle8rlythevoliagevariation formo/consurnerswillbesrnall manydonotcarryoutplannedm•Intenanceprogrammes. Nor 
relativetothe per,nitled voltage r ange. If 8 consumer's voltage do the supply authorities keep separate records of the full comis 
is outside the pirrnitted limits for more tl•an a shon period on a of maintenance. operations or administration 
occasional basis (say 4 t,mes per year) then it igan indrca,bn It is often d//uk, therefore. to identify the effects of aadi 
that the deAign parameters adopted for the system are being tional cap!,al invastme.lt on tne running costs of thu, system 

A MEUTECHNICAL MEEr[NO - S[FrEMIER 198' 



Thl i a basicissue underlving theselection ofcomponentsap- shoul be given to akernative methods and equipment used in 
propriate to the objectrves of the network Europe, America and develmng countries 

9. COMPONENTSELECTION Table 11: Som, alternadves lorn,t,vork delign 
The selection of system components must take into account components/lection 
how each component ,/acts the performance of the system, by 
Ise# and in combiation with the other componenis. 

STANDARD PRACTICE ALTERNATIVES The main obiecuves in component selection are shown in 

Table 10 

Usually the cos¢ obiective is incompatible with the other ob- Msdiunrvoltage is 1 1 • HIghar or lower medium voltage levels 
jectivesand comwomises ha veto be sought All unoergiound c•ble Underground cables notarmou/d 

aimoured but'creened 
T,bte 10: Compo-nt teliction Objectives All diswibution Alldistribution'ansformersare 

trarskrmersare three· single phase unks; twoor three 
1. To,void system failure p'ase u..s tra•sformersare instplled where 
2 Toensurerhesafelof le publicandsystern *AM ppliasare,equired 

operators Cablelfans/0 mer Cables connecled directly lo tran/or 
3. To av/d components being damaged by the effects of connection through a mers. through otf·loBd ISOIatOrS Of 

failure If other components in the network rin9 ma•n unit load breakeonne/ors 

4 To restrict the exten' and duration of outages w.n Eacht,0nsformer Individual *sformers unprotected, or 
lailure occurs protacted by 8 "17 0 gepoftiansformers and mocinted 

5 To reduce maintenance requirements luse eabling protected by orle fuse 
6 To avoid unnece„„y expenditure Coirosion·resist8n• Paintedor ga;va•,6/ Ble'l or glass 

steelsused 10' b enclosweiused lor equipment 
transformersand kiosks housings 

Reliability analysis of electricity supply systems has been 
Transfarmerstermetically Bolted,//ormers•ithb/ather ainly directed at the genaiation and transmission elements 

Fo) sealed used 
stribution s ystems are more difficult to analyse bacause of the 
ge• number of combinations In which the componants /an be Fully underground pan 0, all of distribution ove.head 

assembled However. rehabilh¥ indices have been proposed distribution 

which areiuitablelo, applicauon to distributionsysters#Ret Meterlnginstalleal Metering installed 0,1 the consumers' 
11) Rehabilit, indices are useful 'r the comparison of akerna- kerbside kiosks piemises 
W configurations of neMork components. but need & be Medium.Itagasmer Impeda•carres.....erson·coil 
based 0, reliability (or lailure) clata appropriate to the different elfectively earthed ear,hing or medium volta'e system 
components SABSvelia//h,Ind Evoltagewithst@nd iating, adoed 

Salel is particularly difficult m quantify To what extent has 
ratings adopled 

each additional saf€W measure introduced durir,g the la" 50 
years increased operator and public safel, and at what cost? Mult,pleearth,nnof LV Snglepointearling/Llsystems 

Are the safety standards in electricity supply design consistent 6•Ster,1, 

with safety in other pubil services, such as roads? Such guis- Individual ser®e Tee cxnection of consumers' se•vice 
tions remain unanswered. conneciiorns from cables to distribution cables 

In le /bw/ce of quant,tave rechnques, supply awn,orities distribution kiosks 
adoptstandard practices for nerwork d•gn and component se- Disuibu®asy-m Mid block /wiblit•ON 
lection. The practices in different counvies differ significairly. localed,n ioad reser,res 
To a lesser extent the standard piactices of supplY authorities in a•d public spaces 
South Africa also difier. Table 11 Indicates some standard prac 
tices in SouthAfrica andsomeof thealiernatives whichcould be 
used In severe; instances an alternative practice, used by re- 
sponsible suppl/authorities elsewhere, 13 notcovered by South 10 CONCLUSIONS 
African standard specifications or guidelines. The planning and des,gn of electricitysystela 11,volvesa These com- 

alternativesaffecl reliability. maintenince. salatyand cost Pqexcombinationof manydecisions. THe scopof decisions in The adoption of Borne practica also affects the wtability cludes 
o fodlers. Therelorea complex set of alternatives is presenied to 
the system designer 1. The s,ze of the load to be supplied, the distribut,on of Indi· 

Simply analysis of ihe linancial or other impact of a •pecific vidual loads at the time of system maximum demand and 
choicemaybernislea*g For,13,ample, theadrnd-•ostie•a€on the 1065 of dlversitl assumed to o ctur wkh,r, the overall sm 
analysed with one setof as,umption™car, be significantlydiffer- tem 

ent frorn that based 0.1 differentassumptions (Ref 8, Ref 30 2. The voltage Imit,imposedinthesu pply sy&tem, the statis 
An exainple of tile mulliple eflects of a single choice iS Illus- tical confidence limils adopted / the design and the proce- 

trated in Table 12. dure used to allow toi the voltage drop ari,Ing *om unbal. 
It is imporlant to recognise' that standard practices adopted anced loading hg a feeder. 

seve,allearsago may nolonger beappropriate, Social, econ- 1 The'°ad factorandlossioadfacto•assumed imindividual 
om,c and Iechnological changes s,m,lar to those identified in consumers and all coniponents of the s¥qtern 
Seition 2 lead to changes in obJectives •r,/ in how they are at 4·The reliability and availability dasired * each level of the 
tained South Alrican distribution system practice has followed system. eg individual consurner. dist„b/ion kiosk / trans- 
UK standawds in most respects Perhaps Serious consideration •ormer, 
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Table 12: Efticti of choke of mate,Ing Imm 

IMPLICATIONS 

CHOICE NOMETERS CONVENIONAL METERS PREPAVMENT METERS 

Locate meter in house N.A Unsuitable Yes 

Consumer confdence in mere, reading N.A Low with kerbside metering High 
Is load I imlting necessal Yes No No 

Affects admd and diversity 'lumptions Yes Only with load limiting Only with load limiting 
Isolater needed tor di9 connections Yes Yes No 

Size d meter/distribution kiosk Medium Medium, Large for Few required.small 
ke.Ide meteT,ng 

Z eter readers required No Yes No 
31 

utine insta)latlon inspection Required Done bY meter reader Required 
. Iling 

system Easily incorporated Neceswy Not required 
in rent billing 

Bad debts YES Yes No 

Theft of se,vice From upstream of Limited by kerbside From upstream of 
ff"/ breaker metering 

5. Thetifetirneof thesystem and theneed for land costo• concepts as they have developed and have provided a better 
reinforcement. extension and maintenance during this 8/ understanding of the factors which Bre important / different 
sumed lifetime People. 

6 The selecion of network designs. components ind installa- bl The research/s and systern des,gners who, by publishing 
tion techniques in accordance with local standard practice. research results, descriptions of 5ysterns and operating ex 
concepts adomed from elsewhere. or alternatives de- perience. ha •e bumt up a vduable record o{ electrlry supply 
veloped foraspecificapplication engineering 

c) MycollesguessIHKS#hocontributedthel.cor,•mentsand 
The decisions affect: •aleable Mticiam. 

1. The capital costofthe system. 
2. Theperformanceolthesystemandlequalityofelectricity 
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15. Caeaufain. S Jvarlde,Wall:Townships reticulation. 111 
The colncidence factors derived from these parameters are 

AMEU Technical Meeting, Port Elizabeth, Oct 1986 
shown blow. For comparison, the coincidence faciors from 
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overview SAIEE Workshop Towards Cost Eflective Power 
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Distribution and Reticulstion, Pretoria, Aug 1987. The•efore if voltage dropcalcularlena are based on nominal 

toadsand nominal voltages. the Practical voltage dropis likely to 
APPENDI){1 be lower ti•an expected from the calculations. 

The reductl in load with falling tenninal voltage is used by COINCIDENCE FACTORS USED IN DIFFERENT REPORTS 
supply authorities m reduce demand when generating capacity The 19540,d i966 reportspublished.n UKIRefBJ9) providefor ,sconst/ine/Thereverse eflectisalsosser,when replacingan 

a demand of N con,umers according to the formula: /6/r,/aded distribution transfor,ner; improved valtage condi- 

Demand • aN + k //ns produce/sig//9/8/11//rease in the load supplied frorn *he 
uprated Gubstation 

where m - admd and k is a constant 

When N- 1, the demand of 1 consumner - 8+ k Figuie A - Condition.10, 3% voltage drop 
Thedemand/Nconsumerswithouidlvers,•- Nha+Id 
Therefore the co•ncidene factor applicable to N consumers is 

aN+k 
CF'. ..2.'.-L.-.. - 

NI a • 10 LOSSES - in• 

For N- - CF. LOAC - .C••A - 
E - 23'V 

T k A.17.8/ 

C.I. IFI• TES 
N 
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FIGURE 8 CONDITIOE FOR 10% VOLTAGE OAOP this count Mandthevalues of ADMDI illusiratein Fig. 1 gives 
a realistic picture of what one can expect in an all·electric 

South Afficanhome. 

2,00•* A. 2 - 
00. Fig 1 

LOS56' - 22/VA COST OF COMPONENTS OFELECTRICAL 
.' . INPUT 

METICULATION IN TOWNSMIPS LOAO - 243CV• 

2 - 231¥ 1 - u . 2 ¢AP•ROX BCOm ERVEN) 

0 

MR V A RAYNAL PRENG:AFFILIATE 

Mr Gaunt is lo be c ongratu ated on presenting a comprehen- \241 
h and thought provoking paper. In his inlroduction, the .. 

author cites an example of how thesame reticulation can cost 
45% more by altering certain design parameters and acces- milli.TuMI 

-.VA.6» 

sories, .1. 
0. 

No doubt such cases do occur, but / must be rathertheexcep- Vo••A•E 

Uion than the rule Experience in planning and design must 
indicate ar, averagecost F erf forthegeneral run of res,den- 
tial townships. and the majority of developers and Town Elec- 
trical Engineers have a pretty good idee what cogtsto expect 

These figures correspond with -allowing forcostescalalion those generally specified by 
Reef Municipalities and recently I had occasion to havethem A difficult problem today is how Toreduce costs in the face of verified in a new township soul of Johannesburg. This new rising inflation. Obviously one way is to reduce standards - 

township of 120 dwellings. comprising mini¥ 3-bedroo med both in continuily of suppty and quality / supply -but isthis houses in a medium income group township, had to be fed acceptable tothe Town Electical Engineer who is responsible temporarily by one 22'llkV transformer, pending g change- for the maintenance and operation of a system for its 
ov- from 11 . 10 22 kV for Ihe permanent supply, A 500kVA assumed 25 years of usefullife? transformer was used and when the change-over took place 

Inhischapteron Pianningllesign Objectives"Iheauthoris lastweekit,loadhadexceed/6002VAI.e.ar,ADMOof 51•VA 
quite right In poilling outtheconflicting interes' of develop- When comparing our load pattern with the UK therefore. we 
ers and supply authorities. The developer- who today ganer. must rememberthat the maigrity 01 homes i• the UK use gaa 
allypaystheentirecost"fan internalregidenlialreticulation asw eli as electric,ty and, funhermo,e, make extensive use of 
system is mainly concerned In providing I s system at the off.peak metering, 
minimum cost. On the other hand - the Town Electrical 

Eng,neer would like a syster thai provides for low.cost 

expansion, mainter,ance and operation To overcome this 2 Volt-Drop Calculations 
conflict of iMerests, Ihe Dept of Community Development's This part,cular suble/is extrem aly controversial and the 1983 
guidelines were produced in 1983 and were recently revised guidelinescameund„severeattickfromsiveraluwarters for 
by a Sub Co mm ittee of the AM EU u nd er, h a Cha irma nsh ip of its handling of this subject So mus so thatthe re,ising Com- 
Mr Juisvan Ahlf,en. It washopedthal an equitable appfoach mittee set up a special Sub-Com mittee to deal with thi sub 
" b/h interests would Ma mat by the /oduction of these ject I was chosen as Ch/irm an and my two Sub·Comrnittea 
guidelines members were Mr Swanepoel of Boks burg Town Counclland 
They have produced a crion that both pa/ies have in Mr Allan Gower cf the Durban Corporation Resuling from 

principle - agreed to and generall¥ the results to date have several mon,hsof intensiveres#/0 a setof tables wasprQ- 
apparently been sati/actor¥· However, the Mhi hag ducedwhichisavastimprovemenionth,198391]delineses 
criticized,hreesections'flheguidelines.hichheapparentll larasobtainingresultssimply, rapidlyandaccurat.ly. 
considers are in need of Improvement lo meet the piesent M, Gaunt has given considerable attention to this subJect in 
day demand for cost-effect•ve planni. and design hispaper Nodoubth*"Bricapproach i'worthyof athes& 

0/ th I subject, but for pr/Cticel purposes I recommend that 
Theseare: de/gner& will /in conside•able benefit from using the new 
1 Load pradiction volt-droptables inthe revised guidelines 
2. Volt-drop calculations 

eliability of supply 
uld liketo winntonthesethree aspectsas well as on 3 Rallibility/Supply 

t top,c or"EC"imics Last year Mr Gaunt delivered a paper on this subject at the 
SAIEE WoRshop at me CSIA on ·'Cos, Eflective Disiribution 1 Load Pred/ctio• 

£ e. The //emination 0/ 8 Rea#sic Aler·Divers,·l and Reliculalion.• In his paper he highlighted the costs of 

Maximum-Demand ZADMDI ieliabllity and whe / they can be afforded this day and 
age In other words. the provision of HE -Rings" iscosting us 

4 //ulor,in 
arQu 

Tabl/6-recommandsthattheADMD'sin,he m,Ilionsef randsevery/"randarawegeningourmone¥'s 
1 es„ni guidelines be r/uced genaralty b/40%+ 

His 

worth fromthisunproductiveexpenditure? 
3 ents are based on •K practice. Considerable thought and Lets look al what HV cables Dosts n relation lo other items of 

research has been g,wen lot,1,8 sublect by several bodies in expenditure 
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Fig 2 MRIPPCLARKE:RANDBURG 

COST OF COMPONENTS OF ELECTRICAL 
Mr President. change in life is inevitable. technical ch/nge is 

RETICULATION IN TOWNSHIPS often beneficial, often good. Thai we need to continually 
(APPROX. BOOm• ERVENI revise what we are doing 1 se If evident. But let us be sure that 

changes are forthe better. I would liketo highlight two points 
fromthepaper. 
f irstly, safety. Maybe wehave gone overboard en regulation, 
maybe there isa needto revise our leg' requirements'this is 

i \Url a particularly interesting possibility when one compares elec- 
. I % #.1 tricity related accidents with vehicle related accidents). But I 

cannot agree that as people become more accustomed to 

00.*41 using ejeciricity, so lower safety stand//ls will be necesserY. 
Mos, of us know that electrical accidents M sophisticated h 

societies m just as numerous and severe as in other 
soil/s. Let us look intelligently# changes in thelaw forthe •Ill,••UMI 

-••ION overall benefitof al. 
Lol Secondly consider the question of standards: more accuracy 

VOL'..1 
C..L, i. designing is one thing burt "curt- designs for the sake of 

"moulding consumer's haoits is anolher. Consumefs energy 
needs w:11 be met if we do notsupply them ourcompetitors 
Will. 

The sectors inthis ·Pie'· show average percentages ofccsts of And This includes the quality of supply. Manufacturers are 
the various components of a typical 11 kV reticulation. The also cutting costs and that usually means a greater sensitivity 
highest cost is for HV cabling (25%1, The guidelines mention to voltage variations. Camputor installations and oihe, ele,· 
in Section 8, that ·It is desirable to #rovide an alternative HV tronic devicas are becoming increasingly commonplace, to 
supply toall substations. nameolly cnetypeof equipment.1 halepersonal experience 
Whenonecons,dershowoftenthisakernativesupplylused. & amoremoderninstallationbeingunablatooperateonan 
andlhecostof providing •tonewonders,f Ilisaluxur•wecan '·old·computorsupplyllne.Andconsumers areallbecoming 
m afford. To give in example, In 1948 one th€rdafall HV con- more aware of supphr breaks D?e. are mari and more 

sumers and loadcantres on Johannesburg City Council'ssys· demanding of the quallty of the supply, 
tem were not ona distribution "Ring." Today practically al| Mr Piesident let usnotbeafrald olchange, butlet,Js not rush 
substationzareonaring,However, Barlyrecordsgiver,0 indi- in,ochangeiustto baseentobechanging 
cation that consumers suffered unduly form unreliabill of 

Thankyou 
supply. 
A lair estimate of the cost of a dual supplyto every substation 
is about 5% olha total cost /,he reticulation sys,am When 

ATTIE VAN DEN BERG: KRUGERSDORP 
one considers where costs can becu,-perhap5 some thought 
will ba given this aspect. 
4 Economics Mr President 1 found Mr Gaunt's paper very informative and 
The steady increase in the costs of electricity since the oil he ,& to be congratulated. However, if you refer to page 35 
cii,&16.arnag•hashadaprofoundeffectonthecapitaliza- wherethepresent Standard Practicaiscomparedtopos,ble 
*ion of cosis-in part,cular in regard to transformers and a#emati»sl wishtocommentas follows: 
cables A great deal of a.ention i. now being paid to "Total Dealing with the maintenance of alectrical distribution sys. 
System Costs" and the ·'Cos, 01 Losses" as emphasized in Mr terns both new and old designs it is found in practice that a 
G.unt'ipaper sound underground cable system Is le•s labour intensive' 

Take the nse /L,6:abies. In the design of atownship reticu. more reliable than overhead sys(ems. Vand/,srn is another 
lailon, onehastodetermlneareallst,cADMD Basedonthis problem. 
paramater we than deterrnine the sizes of LV dislributors Currently a 11 di sti bution systems installed by the Westrand 
based on a ralional volt drop. If LV cables are too small. we no f Regional Service Council are underground systems for obvi 
only lowe• the quality of supply but wa incur highercopper ous reasons. We are experiencing pressure from c ertain 
losses, If LV cablesare too large. th©initial cont of thereticula bodies to revert back to cheaper methods, D overhead sy' 
tion Ishighand weareguilty/axcessiveexpendilure, butin ternsetc, tostretchthe budget and Satisfymorepeoplayetio 
thelongrunrove.alloper'Jngcostsarelower Allinall,tilere- be• pplied with eleCt•!clty 
fore, 1 3/emitobea blggercrime to under-des,on tha, over The Gover,im entsap•roach to provlde equal and similar sys- design. tems/ralicammunitiescreatesproblersfordesigners Itis 
Take thecaseof minisubs. ho•ever, a p,ty if political cons,derat,on' future would 

Today pract,cally evel/na buvi low cos, trans,ormers for change the thinking of designersto revert oack Movefhead 
m,nisubs. But the con of the tranamer is only about lA of distribut,H s/sterns. 
the total cost of Ihe minisub. Now, is it more economcal to Infrastatures Presently Provided in black and other 

buy a 315WA minisublhat will run atfull load. or a 500kVA townsh,/ are •"derutilized as consumersare not ina pos,· 
mirisubthatwillrunal 'fulll,ad? tien tO use and pay for thelf electricity accounts at todiave 
A 500kVA m,nisub com about 12% more than a 31 l,kVA prices //ess subsid'zed, This problem is a major one and 
minisub, However, copper lo,Ges for the same load show a needstheurgen, attentiOn and investigation /Regional Ser- 
saving in energy cost thet make a 500kVA minisub more vices{Jounclts 
monomical than a 315kVA in the long term. present policy 'S to install all meter- bile.In boundaries:o 
1 hope these comments have givan you irine food for enable meter readers to read the meters on a regular basll 
thought Consurners are more security minded and huge boundary 
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walls and dogs ara about, especially in black and Indian veldsterktes wat ioos ons almal weet genoeg problemevew. 
townships oorsaak, Net so gaanho@ strorne hoe magnetiese veldsterk· 
To install rneter equipment on consumers premisms again. tes ver"/saak wat weer genoeg ander probleme tot gevolg 
will create problems solved gaanh@, 

years ago. 

Tee joints on supply cables are very curnbersome and fault Die toepas van ;ntelligente tiestelle ' sat iok gekortwlak 
finding is more difficult and is not recommended word d eu r die emitige tekon aan die nodle geskoolde man- 
Dankie mir die Presider•. nekrag 

2. Eiendorniontwikkelairs sedoelwitte 
MR WILLE' NAU.t.INEBGY. POST AND Die volger,de in mir Gaunt se refereat I nie vir my duidel $ 
TELECOM DEVELOPMENT DEPT. rlie "Tls ensures that total development cost 15 kept bek, R 

DEVELOPMENT BANK OF SOUTHERN AFRICA the acceptable market level.• Is minimum kiste dan nie die 
aanvaarbare nie? 

Mnrdie President, baie dankie virdie geleentheid Im n men· 

ing te liu tov mn. Warns. mir T Gaunt en Inr Botes se by- 3. Ontwerper .e doelwim 
draes. Ek stem volkome mel m Gaunt saam dat die ontwikkeling 
In my veld leiek met die//dar Katagorieverb,6,ker te doen Van kom,plekse roelines om groter teoretiese presiesheid le 
lie. 0,6 rr,ense india landelike gebiede in die 8/regerer,de veil<ry. / slegs nuttig as dit op betroubare dam gebaseer •s 
lande. Hulle het me Beltel of 'n talefax nie. tronies, dat ba,e Die verk,¥ van ietroutare data is 'n probleem en ons her in 
minvan d,emenseelektriese krag in hullehuise hel.lerwy! bi Suider Affika nog nie voldoendedata nie. Die Dept Elektriese 
pal dorps//blede nlinisubs en ho/mastigh e uittroon. Ingenieurswese aan UP,s beslg met navorsing in Herdie ver- 

band. U Th Development Bank of Southern Africa finances deve]op· moet egrer nie ba• e opgewonde raeknic, want as ons 
deesdae iets wil doen, moet Dns self die middele bekom en u 

mant Muding, bulk supplies and electrical reticulation in 
weet self hoeskaars geld, maar veral kragstelselingenieurs is. exiging residential areas where theaff//bility is low. Large Ek M beskikbaar 

amounts of money is neede to develop and w onderhandelinge. it Is generall¥ 
accepted th at the provis ion Di e nergy, 1 f ava ilable i.e. elec, ical 4 Veorgestelde MAnd virgebrulk In Suid-Afilki 
power can improve the standard of life for la underde 

Volgens in/ling wat ek hierdie jaar by Pretoria se Elek· 
veloped areas Phased development is needed with approp 4 Re'(safdeling gekry het. moat die volgende syfers riate gebrllik technology. so thal h•gh capital investment of over 

word 
designs forthe next 30 Narscould be alla¥ed and ph sed and 
resources spread to the other need•ng areas. This way there 23 
more time to educate the consumer to pay for le ser,ice he 
1 nowiece,ving highly subsid/ed or free, Tipe behuising Tipewinier MAnd. kla 

Ways and meansto reduce The cost of electro bulk supply and 
reticulation methods a re needed dasperately. This is Groter man- huise /mlesit Warm 3.6 

Hasted when one experiences the con to suppl¥ electricity in Koud 4.2 

rural areas wherethe distance9 between consumers are rela· 
Luukse huise Kour 8 

ely highandthe areasof residential townseven bigger 
35: 

Presidentl applaudany effort. even if it meanschangeand In laasgenoemde geval is daar 'wee kleinergabiede in /vee ving intouncerlain areas.to Unproveexisting technology wskillende voorstede wear die gemete syfer 12,5 kVA is, to the benefit ouraim to expand the ueage of electrlcily In an 
5 

appropriate and ¢osteffective Maks,mum aamwag. divershelt. gelyktyd'Igheid way. engpan· 
ning,va! Simbilelys 

Mnr die pres,dent my ple,dool teenoor Dns aas ingenneurs ls. 
dat ter•lonsvashouaandiabekende.diegoedgetoetste,en MA = makslmum aanvraae (algemeen 
goedgeheural in die law 30 jaar, die beste, raak die Mak MAnd = maks,mum aanwaag na dive/,teit(admd) 
onmoon// om kosteefieklle/e metodes te implemen™er in MAb maksimum aanvraag by bron. Bron kan wees 
die onderon·wikkelende geblede. In ons iand ,n die transformotor, substasie'ens. 
huidegeld. het u vereniging in bale belangrike taak orn nle MAv = maks,mum aanvraag van een verbm,ker 
net'n bydratelewertotdieontwikkeling van Dns inafhanklike MAv/m = gemiddelde maksinlum aanv,/ag per 
en selfrege'enal lal,de nle maarook dia leiding te neen, in d,e verbruiker 01 

ontwikkeling van innovers nd e dereg aterende en koste effek- OF - diversiteitsfak'or 
tiewe tegnologie· of = gelvktydighedstaktor ICFI 
Baiedankie B i aantaller.ruikers 

Definisie, 

MR l. PRETORIUS: UNIVERSITEIT VAN PRETORIA MAb 
MAnd (1> 

Dlt get>eu r seker ng dikwels dat 'n un ivers"eitsdos"i ·n by· MAigern = *•K {2) 
drae lewer torn vergader,ng van de VMEO nie Dit I s anter v, r 
4 aangenaam om ditted/en. 

IMAI DF 2*6- 13N 
Mni Gaunt moet eelukgewer's word met syreferaal: Hy het MAnd aangaraak. wat bencd,g word by GF na mY mening al die aspekte = U..6Fm···· (41 

elektrisitelisne'werke. die heplan Ekgaan en ontwerp van my 

bydrae net tot e•kele aspekte beperk. Bogenoemde del,nisies stem coreen met die wat mir Gaunt 
n sy referiat "am In sy refera" se hy dat N "oneindig 

1 Tegnologiesewer••di/•0• neig. Dit ii nia nodig It N na on,Indl ne,g nie, want die 
Ek g;, n/ n /00„1 van waarsk,Wing rig oor die Optimime MAnd in dlese'fde st/sel wissel van punt tot punt. 8¥voor- 
M supge,elers Hoa spanning veroors@ak hoe elektriese beeld punte 1.2 3 an 4 in flauur 1. 
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B4/ Van14)en [7) 'DI= 6 

*** (0) 

Die verband tussen DF an GF is dus eenduid ig en 81 die besprek 
1,I oor die effek van gelykrydigheid op dive,siteit verlies -1 ing aan 

./ 
diversitek en lasvoringsfal«or lyk vir my onnodig 

Ve'ms nou na figuur 2 
--<ID-4 Diversiteit tussen die verbruiker op dieselfde 'se lei toi die 

voordeel van dunner kabels en kleiner transformators: bv. d ver- 

sitelt tussen vortfulkers V, VI V, en V. 
Divers//t tusser bv. Vl. V en V, bet geen vaordeel nie. maar 
nudeelter,opsigtevanspanning,val Indiendie maks,mumaan. 

Wae Van V,r V, en V: gelyktydig en ewe greot is, is die neutrall. 
gele,erse stroom nul en dle spanning/valin die neutraalgeleier 
ten opsigte van hierdie 3 verbruikers nul. Ongelukk,g is daar 

44*T diversiteiten die maks,mum aanvrae is nie ewa groot nie en sal 
-(OM daar dus n neutra alstroom wees Dkmoet dan by d le bereke· 

ning van spanning.val in ag geneem word 
-(0>- 

t 

L L L 
imil ¥1 ' 

0 

LN .= t 11*EL 

Van ll) is lAb= (NHMAnd) ... (5) 
Van I2) iskMAI=(NI(MAvgem) .... 16 F p ft·k .P= 
vi<3).(5)en(6'18[)F = -7BM@*f'll= -* In - 
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NEW DEVELOPMENTS IN DISTRIBUTION EQUIPMENT 
UP TO 33 KV (CIRED 1987) 

by Mr Gordon Davies, City Electrical Engineer, Pietermaritzburg 

MIA H LFORTIMANN:PRESIDENT 
Mr Gordon Davies received his academic education at Glen 
wood High School, Durban and histechnical education at the 
Natal Technical College and the University of Manchester 
Institute of Sclence & Technology where he received Ihe 
degree M Sc Electrical Engineering 
Gordon gained Graduate Membership of the Institution of 
Electrical Engineers in 1951 and Associate Membership of the 
S A Inst,tuta of Mechanical Eng•neers In 1260. 
Mr Davies is in pcgsession of the Government Certificate of 
Competency in Electrical Works 19&4and Mechanical Works . 
1960. 

From 1947 to 1955 Gordcn was Assistant Electrical Engineer 
with the Ela/ricity Department, Durban City Council. 
He underio ok a g raduate apprenticesh i p at Witton Works of 
GEC from 1955 to 1957. 

He obtained a Diploma in Industrial Administraion from Ihe M•*6' 
Birmingham Colgege of Technology. 
Mr Davies was transferred to Johannesburg while with GEC 
as Commissioning Engineer. fri 1957 0 1981 2 
He joined Pietermaritzburg Electricity Department as Assis 
tant City lectrical Engineer,n 1961 and was promoted lo Cil 
Electrical Engineer in 1978 
He is a Fellow of the Institution of Electrical Engineers and Fel- 
tow a f the Scuch Ahcan Institute o•Elactrxal Engineers/Adis 
alsu a Registered Professional Engineer. 4/6 
Ladies and Genilemen. 1 present to vou Mr Gordon Dav'es Mr Gordon Oevies 

CIRED CONFERENCE 1987 

by Gordon Davies 

The Ninth internanal Conferer,ce on Elec · · tricitv DIst,ibution Session 1,3 &6. Sorna of ,he papers delivered provided Infoi- 
took placein Liegeand was attended bycloseon 1000 delegates mallon on equipment which had l,een in service for some years 
from 37 countries Including 6 from South Afr,ca. and //se have also been included 

The program was a• follows 
Session 1: Subs•ation Equiprnent Monday 4 M•Y 

Session 1 5.fistation Equier,•en, e.01 CORRECTION OFINTERNALFAULTS "METAL-EN 
Tuesday 5 Ma¥ - CLOSED MI SWITCHGEAR OF HIGH SHORT·CIR 
Session 2./istrubances and Protect'" in Supply Sy"ems or CUIT CAPACITY: EFFECTS ON SWITCHGEAR 
Session 3 Cabless""erhead Lines ROOMS AND THEIR SURROUNDINGS: PROTEC- 

(These w sessions were held s,multaneously so that it TION was OF PERSONNEL 

only possible to atend one or ether ofthe Sessions) Herberter...re.Austria 

Wednesday' 
May - The authors disci iss the safetY aspects of metal-clad switchgear. 

Session 4 Oper@tion & CO'ltrol M Public Supply Sy•/ Modern rns or switrhgear is being subjected to higher short circuit cur- 
Session 5 :Utilisation of Elecilcal Ener gy in'dustry'Service. rents and Is expected . wlthstand these for longe• perio. 

Fault alternative currents of bat/een Sessions 40 and 60 kA ale becoming the •Once again Ihese were norm. ltis pointed out that tests to deterrine the behaviour / 
Thuridav 7 Mlay - metal clad SWItchgea. under conditions of arcing due lo an inter- 
Session 6 : D..ign & PlannIng of Public Supply Systems nal faultare provided In the following standard• 

A total of 100 papers wer e delivered at the C,red Conference. 1 'C 2982/ edition inciliding appendix AA 
„trateoll those 

haveenda@vouredtoconGe papers which hava a CENELEC - Harnnon,zation documen• HD-187-5.3 
high content 0, new development a. ch | cons,derm be However.:tisnotobligatoryforiher,lanufacturerioappl•these 
most useful t o the AMEU. i have only dealt with papers from restg, bul Is subject to agreement between the /anulaciurer 
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andiheuser Figures landishowdiagramrnaticall¥woways e.02 IN·SERVICE SAFEN OF SFFINSULATED AND 

otensuring the safe•of operating personnel METAL-ENCLOSED M. COMPACT DISTRIBUTION 
The arc tests specled in IEC 298 Appendix* were also cre- SWITCHGEAR 

ate¢ with the protection & service personnel in mind. and con- V. Bokshorn. R. Dides 01 Fiance. G. Gallet 
sequenth, the following should be taken into consideration: In this paper the evolution and development of SF6 switchgear 

Tha effects of arcing due / intarnal faults are determined / digcussed. 
by the short·circuit capacilolthe supply and by ihe irip. When the SI MV sw,thgear was inlally used. the lack of 
ping time / the /otection relay. •perience de justify the extreme prudence regardjng safel 
Observing hugh itandards & safaguarding ensures In. Though the reliability of the design and consiuction. andthe 
creamdprotect,on/Xonnalinlheevent/arcingdue inherentsa•ofthisvpe©/productmakeafuuirquiteunlikely, 
to an internallault as possible irternal fauM has not been completely excluded 
In the eventof arcing due to an internal faull in should still An analysis of possible dangers led us to the most unfavoup 
bepossiue forser•fr• persolin..operatec•/hing.- ableand:heoretical©age'amanualoperatjon Df the.gmain 
vices without putting their .ersonal safel .risk, unit switch after a leakage & SE Thetests showed thaiswitch 
High-energy aics a ./Mo nge/arcing/urationsmustwol gearsubmittedtodielactricandinterruptingtestsbecor,lesvul 
result in partition walls being burned through· nerable only when there is *ually no more SF6 Mth a perce nt- 
Eected wases, combustion residues, d.st and vapours ageof approximately 20% of SFS. and bacause ofthe excellent 
should be conriacted away in such a way ma t personn/are dielectric quanties of ihe ak/SF6 micture. the probabiljW of a 
nothampered 'thepe'ormanclof...duties Thesal•st fault occurence remains extremely low. Consequeltl¥. it wag 
method is to le•d lif gases diractly Inta the open air by decided m select as a "fault scenario" a loss of SFG. The te#s 
means of conduits designed spasilically for.is purpose consists ,/ creating a non-interruption in the switch when re 

placing the SF, byairat atmospheric pressure, and using a vm 
savere tast circulf (Hduc[Ive load current interruption), hence 
the test des ignalion as non·brea king test 

The internalare isinitiatedw•en the non-breakingcooditions 
refer•ed to previously take place. and is maintained for Ihe maxi 
mum duration lo allow the primary subsution circuit breakersto 
/m che faun and as pef the diagram here below, 

C Z 
fi Z .de...1 

6004 

ic 

2650 

4 
•1 1 

2__2 
4% / 

'+cm--Chc ,"C=1-] 
Zo CC -;2-/ %=ZA 

2.0. Z '30/ 1750 I. CC Zaar=¥«gl 
L_g' 

To judge the effects and decide on an assessment criteria and 
m.....ave been d..ed to match those prescribed by Publ,ca 

Version A Figure 1 tien 298 of IEC 

Pressure relief upwirds. there should be no flying# of large soN' malerial (exceed- 
Gases are eJected via guiding sheets int, the ing 609) from the front porlion of the tested switcllear; 
sw1tChgear room. - a moll,Ing frame of 1,5 x 1,5 m provided withsquare black 

cottong cloth pieces being placed in front of thB tesk,d 

swim hgear, at a distance 01 30 C m SO ag to &,Mulate the per- 
son who oparates # unk, m Piece ' cioth shourdignite 
na fragment or part, whateve' its mize, Should be /lected 

14. *72=*54 1 through the above mentioned frame: 
- thedoors covers, elefitted'nthe fron, portionmusiremnain 

solidly secured and not open; 

11 - the effectiveness Ce the "rthing connect on mus' be 

preserved· 

, 51/:5 i : 
e.03 LONG TEAM BEHAVIOUR OF INSULATION-El- 

CLOSED M.V. - SWITCHGEAR 
J A Koning,tein. A Mon,loort, S Noordhuii, H F 

Reith. J S/keng• Netherlands ./._•no___m_ 
inM The service experience of insulation enc losed (cast/pocy•esin) 

MV switchgear , evaluated bythe authors 
A Ver„on comparjacn is made beive" meta e B nclasad arld insula Figure 2 :,on enclosed switchgear. 

Pressure relief Factory·assembled upwards. switchlear is de,Ined .s switchge. with 
Gases are ejected via in off-take 41Mectly into an external, CMP|ete enclosure If thi enclosure is made /1 

the open air. metal, intende/tob"•rthed, thegearlicalled 'metal·enclosed 
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switchgear . Both designs. metal e/closed end insu®ion en Tens were •arried out through which a comparison hasteen 
closed,w,whgerofferprotect,ontotlleoperatoragalnsthazar. madebeiveencircuitbreakers/d//ren,quenchIng/r,nciples 
dous approach. Both designs have their special cha•acter,st,cs such as minimu m 01 J, air blast, magn etic air, vacu um, S F6 puffer 
Thes/ely of a metal enclosure 5 dependent on type and rot/*arc 

Remarkablv none of these circuit breakers had difficulties in 
the effectiveness of the eal' con•lection interru pting 16 kA I 1 10 kl under incriased TRV conditions 

- me potentialdifferencethatoccurs deuring earth faults ,alues tar above the actual neMork condilions were applied. 
the degree of i•tegr•4 of the eaithIng circuit. -Tests were carried out on eight circuit breakers. representing 

On the other hand. lile safely of an Insulation enclosure is de- six different quenchIng principles Sorne of them (minimum oil• 
per,le.t on a• blast magnettairl are well known in MV neMorks. Others 

(vacuum, SF6 puffer and SF6 rotating cl are me recent and 
- leelect'Ines./flheinsulation lessgenerally,nuse 

ihe lavel of leakage currents when touching Table 4 shows the quenching prirlciples and ratings for the 
- th,3 /pgree of degradadon of the ingulallon surtaces tested breakers. 
So there,s a fundamental difference between metaL·enclosed 
amd insulation-enclosed equ pment The metal enclosure does Tablel:Typeandialingaoftestbreakers 
ilot provide complete protection without a reliable ea•thlng m 
temi which i!; not a part of the switchgear breaker quenchIng U., nom.bfeak. IN 1. 

Checking of the effectiveness of the earthing connections in 
no. Principle 40 Hz power {syml 

practicels very ifilportant ¢11,9 (MVA) lkA} {A) 
The insulation "d€,sure provides protection of Ls own and is 

aninllerentpartoltheswitchgear 

This pape, indicated that tests done or, insulation encasad 1 minimum oil 10 250 14 630 
52 itchgear which had bean in service for more than 20 /m minimum oil 12 250 12 630 

OW ed th/none d the fallures could be traced 7/ the case 2 minlrum / 12 48 16 400 

resm, wheweas the next paper (e 041 indicated there was a re- 3 air blast 10 400 23 
$/·" of,nsulation E-/ 01 17% afte¥ 20/ars of serv·Ice 4 magnencal' 12 520 25 800 

5 vacuum 12 415 20 630 
..64 FIS' OF DEFECTS IN MEDIUM-VOLTAGE DIS- 6 vacuum 12 415 20 630 

TRIBUTION SUBSTATIONS BY OVERVOLTAGES 11,1 7 SIG rot arc 10 350 20 630 

CONSEQUENCE Of AGEING OF THE INSULATION SfS rot arc 12 350 16 630 

DURING 5ERVICE 8 SFS puffef 11 350 18 630 

w. Haib. J Sattbi. W Slol:Germany 

the authors discuss the failure of equipment in substatmons 

caused by overvoltages Three differentty/sof overvoltages Tabl,5:T„tresulti{30. flr/pole-10-clear) 
./. princ,ple, be found: 

power-frequency, s/,tchirig and atmospheric overvollages. breaker type TRI IRRI Arnplitude 
no freq. factor 

In complete underground networks only power.frequency and (I,Hz) (ky/us) 
switch,ng ove,vollages shold' be taken into account In over. 

head networks and In com'blned overhead/underground 0/ 
LV 

works the al//5pheric /5/ha,ge phenomena injece 38 274 1.75 determine ihe 
1 minimum o 4o 3,59 1.73 

overvoltage behaviour, 
Frorntheialculailonoftheove,vollagaimefollowlconclu. 2 m. mu. 0 39 3,27 1,71 

3 air blast 0,61 0.85 sk" can be drawns 
4 magn air 054 084 

Even in the case Of an unfavourablu point of ihe lightning 5 vacuum 39 2,03 1,40 
..cke/vervoltages 'llherthan 100 klcar on!Yoccurinsubsta- 6 1.39 
tions which are connected /,1/ overhead lines on wooden 7 SFE rot. air 39 2,47 1.46 
poles. In additorl, this slatement 's valid only lor vet y short B SFS pu#er 39 2,20 1,48 
leng•/connectingcables Withiongercablesthehigha•enu. 

al'on reduces the overvoltaqes below '00 k\' because of 'e 

relatively long connecting cables 
The tendency to build HV/Mv subGtations with shaft ronnec· 

bong between tran""er and MV circuit brakar will be ront,- WITH INCREASED 
e.05 MV NETWORK CONDITIONS 

Med /0, reasons of cost. space and los• reduction TRV·STRESSES TO MAIN CIRCUIT BREAKERS The rate 01% /[herecoveryvoltage fortran&formercircuit RJ.R. GC Dimst••, H•· Kiatemiker. Wium.0. 
breakers With short connection bwtween both breakers, gener 

Netheilands a]& exceeds the specified value by IEC. 
Normally the Trans,eni Recovery Volige (TRY) stresses for out· The TRV condmons for the #eeder circuit breal:ars are witllin 
./ill circllit breakers in MV cable networks are iather moder- or lower man l EC due to the presence of neigtitbouring feeders 

the exisilng IEC publication 56.2 connected to le same bus. ate and in aeordance with 
Under certain condmons le ...tres..5 cm the marn circuit Up to now failures have not been found and / the womt 

breakmf 1)8•en the feed,ne transformer end the MV busber breakers inve&tigated show rernarkable ability to withstand in- 

„,u/ em be c©I„/erably more severe, depond Ing on station creased TRV steepness. 
quen/Ing principles Id¥-out and typa of connecior,s belween trans foime. and MV- Also mode fn as vacuum and SFB show 

good interrupting pedomrance I Switc,/&'. ligh Rate I Fle I ..... 
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Voltage New designs have tobetested inanappropriate wayto one end to a disc electrode (3) and at the other end /0 support 
be sure Ihatthis performance i. maintailed i. the future. finger (6).The canister body iselectrically isolated fromthe fuse- 

element and support conductors. 
•.06 A COST EFFECTIVE MODULAR DESIGN FOR HIGH When inserted into the housing. thecanister isconnected by 

DENSITY LOADS spring loaded contact fingers (12) lo the terminal of the coil. The 
R.J. Coomer Aultralia. A.L. Hoi. J.W. Robinson outer terminal of the coil is connected to the upstream fuse-ele- 

meri finger mounting cup (7] Thus / per describes a modular circuit breake. concepi which Normally current will flow from the cable' th rough the suppor, 
halves the numberof 11 kVcircuit breakers in a mesh net.vork 

conductor to the disc electrode. through the fuse elementto the and reduces the electrical design time of a typical distributior 
support finger and out through the bushing to the transformer. substation to 1 or 2 man days Other benefits include improved Underoverloadcondltions,the fuseelement w,11 meltaccording 

protection and standardisation of design and operating proce 
to its time current characteristic and an arc will become estab- 

dures 
lished. Due to inherentelectromagnetic loop forces. lis arc will Tuo devices have been developed to simplifythe im/lemen very rapidlv commutate to the wall / Re canister. at whi* 

tation of the modularcircuit breaker concept One,& 8 15 kV iso- 
point the codi will become energisedan d in passing full faukcur lated group inte,trip reta¥ lor tripping up tofour circuit breakeis 
rent witl gen ate a magnetic fle'[i, as shown schematically in al local und remote •iles during system laults. The second is an 
ligure 2. Since the arceuts themagnetic beld substantially atl economical microprocessor based ne-ork controller for inte- 
Loren2 forces cause it to •otate al high speed around the disc grated backup protection and 5/pervisor'• control 
electroce and as le canister 18 filled with SE gas, at current 

Figure 1 shows an example of a typical 3-feeder mesh net- zero the am will become extinguished. work supplied frorn a zone substation using a modular circuit 
Of course, under earth fault conditions, 0,8 arrangement de· heaker configuration. Three radial feed// are run from inde- 

scribed so far would result in singel phase operalion which 
pendent sections of busbar at the zone substation through a 

some utilities might find unacceptable due to problems of LV 
number / Intermediate consumer substations, and end in a 

•oltage imbalance and ferroresonance. This problem has been mesh point. Loading is arranged so that the t.•o feeders can 
overcome by the development of a glf-powered cascade trip- 

carry the full load of the mesh network. 
ping system. In this special arrangamentchemicalactuators. of 

1-.,0 the type used in conventional current limiung fuses, are incor 
6•OUP 11 0 2,2 porated intothe Interrupter canisternas shown in Figure & Ap- 

••••USUBSTATIC• 
plication of a small signal voltage across the actuator terminal, 

mUBLE '0 El 17 and 18. causes it ro eJect a striker pin which resulrs in t•e 

CIRCUT 'EA.0 1 r-// UT mEAG elern,Jnt support finger 19 pivoting and thereby rupturing the 
INTERJ,€0% INTERMel,TE fuseelement 0/.,BUTION Exinction & thearc eated occurs in the normal 1 I 10!CluTION 

SLID manner described earlier. 

e. 11 A NEW TECHNICAL STEP FOR PROTECTION AND 
: 

>--1 •1 CONTROLOF HV/MV SUBSTATIONS 
m Z.= J M Vivel France, P Bernard. M Oddi 

The authors descr,be a new tech/que lor protection and control 
of HV/MV substations. The aim is to iwease substation ge· 

curky, while enhancing quality ofsupply The technique has the 
1/lowing characteristics. 

-3---im26 protection relays ont he HV side of H\/MV transformers 

8 
8 which do not require auxiliary power to trip tha breakers 

The relays which have a very low energy level (405mJ tor a 
single Phase res,st,ve faultl are connected to a naw trip.Ing 

Figure 1: Zone Substation with Double 3-Feider device known as a "striker pin"·The str,ker pin Is an electro 
Mesh Arrangement mechanical device w,th stored mechanical energy 

alaw voltage wiring implemerted In a telephone te.hnol 

..09 A NEWAND IMPROVED WAY OF PROTECTING MI ogy 
- the 'mplemantationof d'fferentautomatic functions in the TRANSFORMER CIRCUITS 

substation computer 
M.C. Oakes U,Ilted Kingdom 

Overcurientrele¥ 
The aulhor describes a unique SFIfuse link suitable for uw in 

Th,s indepandent time Protection i implemented by a •double ring main units. This novel single phase device, called a DYS- phasetogmund0 relay CON Thecurrenltranifwmeri,associatedto 
interrupter. could be refumd to as a single shot circuit 

the feederclrcuit breakers. are used both as breaker with an inherent time grading feature It oflers the fol. mea•uringtran•du- 
cers and powersoi,rce 

lowing advalitages 
Re.i.tiveeanh faultprotectior 

0 Improved co ordination, particularly wilh ragard to fuse- 
An ,nverse 9,18™|ay Overcu•rent relav allows to links on the LV side of the transformer. triple olly 
feederaffectedby a 

Very low Al lo,s, lowlevelsinglephase fault M leading to a Thisprotection fully encaf*ulated (leslgn is energi,ed by a speCific toroidal current transformer, which (iii) Very high normal current ralings. up to 400A provides attbe sametimethe necessar• powar und an,mage of Ov) High service voltage up to 36 k V the zerolequence current. 

It comprises two parts as illustrated in figure 1 As the neutral poInt, on the French M V distr.bution s,/8temr '6 
The first part, the fuse canister (11). whioh is disposable. in- grounded through an Impedance limiting the current to 300 of 

corporatas a simple low voltage TLF ILI•element (5) fixed at 1000 A. selectivity 's achieved due lo the fact that the unbal 
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Figuie l: Crossiecdonal view of Dyscon Interrupter 
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Figure 2: Schernatic view 01 Dyscon Interrupte, und *r 
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ancedcurren/enthe faules/derishigherthenthecapacitive completesubstitutionfortheconventionalringmainunitinthat 
ze,"equencecurfenton the healthy feeders all operations must be cacried out with the equ,opment dead 

Thisinverset•me-delay/lavreplacesthepresentautomalic andtheabsenceof potentialestablisehdbeforeanyoperations 
device which locates the faulty line by switching ow all the are undertaken. but does give the supply enigeer a third choice 
feeders successively. for the connection of transformers. In addition. the unit when 

A substation minicomputer. which is generally the one used uged in colinction with remotely operable load break section 
tor telecon'rol' A in charge of the 3 following automatic func- alizers, can provide a cost effective future distribution system 
tions: which is responsiveto faults andyet will significantly reducethe 

excass switching carried out on today's system for maintenance 
ripple control. purposes only. 
automatic reclosing of the feeder ciruit-breakers iafter Full range fuses can be /ovided in the unit fortransformer 
shon.ircult) potection. The fuse, are designed to safely interrupt low and 

- frequency load shedding high faultcurrents. and additionally have a time current charac. 
teristic designed to ceord,naie well with upstream and down- 

e.13 TRENDS INTHE DEVELOPMENTAND USE OF LOW straam protective devices. The device has become known aG the 
LOSS DISTAIBUTION TRANSFORMERS Ring Disconnecting Unit IRDU] 
K Frawin United Kingdom, J J Sied. AG Fishir 

Th/e have been many improvements in distribution transfoi- 

r design over the years. one of the most notable being the 

i.1 velopmen 1 of core steel with greatly reduced specific logs lues, Transformer Joss characeristics continue to be of central 
interest to u/ities and manufacturers, and have recently taken 
on greater significance Jn view of increases in the cap•talisation 
Ialues used for evalua/g lifeame costs of equipment 

The implicanons for use of low loss transemers in an Area 
Electricity Board are considered, both with regard to ihetypes o f 
*ansformer likely to be purchased. and the scope for reducing 
existing sygtem losses by replacing 00 high loss unNs with 

those ©1 modern des gn, 
Typical capitalisation values currently used by Uk supply 

authorities are 4000/kl for no-loa d losses and 550/kW for lo@ d 
losses on distribution •ransfomlers. The ratio between these 

figures is of particular interest to the manufacturer• since it .an 
have a profound influence on the overall design Il is of interest 

that •atios vary quite w.ly from count™ to cour,try• ranging 
tom 7: l in the UK to 3:1 or less in pans ofthe Middle East re- 
flecting the different load characteristics. 

Developments in distribution /ansformer design and con 

struction which reduce the electrical losses are continuing to be 
made It is expected thal steady improvements will be achieved \4/. 
in the medium term, d the prospect of major reductions in 
/04oad losses several years hence when radkally new types of 

Figuie/:T•/ing/isoonnec/ng Unit core material ve introduced. Some of the new designs will be 
suitable for general Area Board use at medium voltages; otherh 
are more likely to be limited 10 'pecialistapplications 

The RDU is rated to 24 k. 630A with a 3 second through fault 
Area Boards are now reviewing their transformer replace- rating of 131 kA The design philosophy has been to produce a ment strategies in the lightof 8 rising trent in replacement fore- unit with a s.plo opefating procedure which disconnects ca casts. There is an economic case for early replacements of some bles without cable movement and accepts all the cable types old transformers with units of modern low loss design, on the 

common in Europe such as single and three core construction 
grounds 01 reduced running costs, bu' the long term pro 

•th poly,neric or paper insulation. gramme will be mainly influenced by general bad growmand The unl, consists of an 'sloator body. disconnecting plugs, plant deterioration considerations. 
fusesand a cable"rels a cal>Inet In 'Imp|e terms. connected 10 

From England a fepresita•ive of an Electrici# Board re 
a contact asse,T•bly encapsulated in a polymer,c housing. A bus- ported thatin general the oplimisation process is left m hands / barsimilarly moulded into the hous Ing makeb wovision for corn- 

the manufacturer, who will be provided with le necessary data 
neclion to transformer 0, cable circuits Connection between 

from the buyer He also mentioned the difference in approachof these is made using a cas' res'n •P|ug" inco•porating an appro- this matler by Area Boards and private companies, due / difier prlate matai link. Illserllon of Ihe plug C reatesthe electr,calcon ent policies with respect to pay-back time. 

-%512%.SeNZiqi:enTatel'%,11'Snt'•rent ..16 THE RING DISCONNECTING UNIT WITH FULL 

RANGE FUSES - A NEW CONCEPT IN SYST™ 9.93: CABLES AND 
PROTECTION OVFWIn.LINES 
6 J C larke. R Roien U nite,1 Kingdom d.03 THE SAX SYSTEM - A NEW MEDIUM-VOLTAGE 

DISTRIBUTION MODE 
This paper describe• a simple, low cost unii requiring minimal 

Anita Hinkkuti, 11/0 Lihtinen 01 Finland 
maintenance which ls rapable / prnier,Ing the transformer and 
disconnacting eithp' thu lisforiner or feeder cahle It is not a This paper deals w'th a medium voltage overhead construction 
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wi•ich is used a6 an alternative to aerial bundied conductor Atthe at,achmei point the ins uiation Is removed from '-on- 
I view ot the extens,4,8 township reticulat,0,1 schemes which ductor and le clamp grips, and is in elect•ical contact with the 

wili have to be undertaken in the near fwiure tfus type of con- bare conductor. This ensures that an¥ flashover cuased byover 
struction might well prove less expensive and possible more voltages takes place between the elamps and because of the 

rellabje partrcularlybecausethelight/ing withstandcapabilityof mai of the clamp. arcingtotheconductor.whichmightresultin 
serial bundled conductor In a hugh Isoceraunic area like Souttl burn down does not occur 

Africa i) as yet unproven 1, is believed Ihat even though the I ine ma ¥ sulfera dvect 

Thisdesign, known asthe SAX System, foruseonmedium- lightningstroke/midspantheflashover willoccur/thepole. 
voltage distribution neivorks is reporled to have improved per· Wagner. Hilemandand log hive published papers in the IEEE 
formance linder severe lightning conditions transactions which discugs the predischarge phenomena occur 

-The aluminium allay conductors. insulated with XLPE. aie ingbeweer,paral•conductors. Theyhaveals/shownlat fla 
configurated ill a similar manner la a conver,tional bare wire shovers caused by direct lighining on power .ansmission lines 
overhead hne. but with reduced spacing between the phases. are c:oncentrated at poles. 

Because ihe phase& are insulated, clashing of the conduclars The insulated condum is made in three standard sizes..d 
under wind conditions is no longer a problern and experiments the suspension hardware 4 49/ for a meum span 

have shown that millions of brlef contact, can occur wIthout length of 100/. 
breakdown of Ihe insulation The important electrical and physical parameten / the con 

The conductors are suspended on specially designed cost ductors are given in Table 1. 

epoxy res In ingulators from which are hung arc protected m. 
pension clamps Figure I shows a typical sjngle circuit 3 -phase Table 1. SAX conductors - Electrical & Ph¥,ical 
SAX line. 

Characterlitks 

<*-0. 
CONDUCTOR SAX 35 SAX 70 SAX 120 

1 DC resistance + 20•C, /km 0,986 0.493 0288 

Nominalloading 20/808(. A 200 310 430 
1 s short circuit current 
.C/200t. 164 32 64 110 

Ultimate tensile strength. kN 103 206 355 

Weightof conductor. kg/m 146 255 406 

Table 1: SAX conductors - Elictilcal & Phy,ical 
Charact.ines 

d.04 PROBLEM LINKES TOCHANGES IN THE ARRANGE- 
MENT OF DOUULECIRCUIT UNECONOUCTORS 
JLLillian. P Vercheval Belgium 

Conductor contact problems arise / 15 kV double circuit lines 

when short circuit currents 'ow in one circuit. The heating of 

conductors combined with the electro-dynamic Mrces give rise 
to horizontal and verlical displacements of such magnitude that 

/4,4 conract occurs A sophisticated mathematical model has been 

developed at the University of Liege which Ikes into Figurel:Illultrate...Irc prote*tor/,inclple account 
1he sag increase due to temperature rise in the conductor. as 

well as influences o. movement due to wire elasticit'. the inert 

1 
mass of suspension strings, and the particula, arrangement of 
each span 

The continuaus increase in short circuit currents in the dis- 
SHORT-CIRCUIT tribution networks now ceuses serlocs problems linked to emen- 

tro-dynamic forces. The uthors comider that these problems 
CUR•ENT ARC should be studied assoon asthe ialion 002!' I greate„han 1. 

1 r.m,s, inte/siw of theshortcircuitcurrent(kA•r 
d ' distance between ph/ses (m) 
m: mass of conductor per length unit (kg/m I. 

Values higher than this critical one are often obtained for alme 
tic spans close io HV/Mph transforming subollon le g 70/15 

kV). 
d.00 SIC : CABLE SYSTEM WITH BUILTOIN TERMINA- 

TIONS 
F H Kreuger. R J wan Aalit Nitherlanda 

POWER FLOW The whois describe a method Of rerm•natng plastic insulated 
cable in the 10 10 20 kV range withoul the necessity of applying a 

Flguie 2: Illust,Atestheacc protector pitnciple slres• rel,el core 
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rhis is ach,eva by building the field grading into the cable estates The new design enables the use of easy and safe 

itself by a//lying a non-linear resistive sibcon carbide core live techniques forterminallon d,sconnectionof serviceand 
screen over the ,nsulation during manufaclure. The SIC cable mains .•bles 

svstern 6 preferably used in cases where many terminals have A shrouded soecial miniplar has beer, Introduced for use in 
to be instaw na felativel¥ smvll we@. The #/Vmade SC Inkstnal Esta™s •or servicing small Indu5trial Units In ad- 

scree, is already present before installation. No delicate dition remo to providing cheaper services to Customers. these 

val / a xed semiconduct,ng screen Is needed A simple remo mimpillars facilitate easy dieconneclion a. terminaton of 

val of the earth screen is sufficient The SIC cable sistern is service. 

preferably use. lor shol connections Here the ex,ra IIci of O t,pes of m,r,pillars are ud in hlousing schemes: 
the SIC layer is balanced against the shorter installation time and 
cheaper accessoiles With longer leigths the gain In jointing Semi-Minipillar 

t me and material ,& offset by,he higher costof the SIC cable. This is capable of accepting up to th,ee'x 1 85mn,2 mains 
cable andtweive 'ingle phase concentric gervicecables. 

Sectionallsing Minipillar 

timppi This p,Ilar has sectionalising fac,INes be means of solid Inksand 

21_ - JA is capable of accepting four 4.198 m m mains cable •0 cable 
on each side of the flced contact' The sec,ionalislng m,nipillaf 
doe, not have the fac ility 01 connecting single phase service ca- 
les. 

MaE.- 

1 L 

1 N/*:.1 / / 

Figuie/:Connecto,for S//Ystem 

d.16 IMPNOVED DESIGNS FOR LV NETWORKS IN 

URBAN AMEAS 

D O Brian Irelend Figure l: TWical Minipillar Location 

The E[ectncity Supply Board have been using ihe followwng low 
voltage D,5tribution Equipment/Des,gns since the late 1960's 

Se:,Dion 8 Demin and Planning of Pliblk 992, Sv•tems 
LV Distribution Fuse Parels with up k six fused outlets in a.04 AUTOMATED MAPPING/FACILITIES ....... 
indoo. and package typa 10 kl/LVsubstations MENT SYSTEM BASED UPON A DISTRIBUTED 
Four Core Mains Cable w,th 90 sector shapedsolld allmi COMPUTER GRAPHICS SYSTEM IN ™E SOUTH 
nium conductor. XLPE insulation and Low Density WESTERN ELECTRICITY BOARD 
Polyethalane sheath (sizes 4 x 185, 4 x 120, and 4 x 70 sq 0/oy,an,United Kingdom 
mm, for offloading the LV panels. 
Overground Sheet Steel Minipillars for service conriections In thus pape• the author Outlines the task undertaken by the 

inhousingestatestoind,vidnal..... Thes/minipalirsare South Western Electricity Board in transfefring existing hand 

designed loacceplthreernalnrablesandt,•alvasarviceca- drawn records/cableroutesetr Intudigitalformand,upenin 
bles. posing these o/o d,glt@Iland maps 
Concentric Service Cable - sizes 25/16 and 35/25 Electricity Board,in the sq mm United Kingdom are required, b¥'arwr 
for services to individual houses. la maintain inap based recorns of underground plant and ca- 

Tee and Se.ice Resin Pilled Joints 'r servic,3. to small W Theextentoltheta•kisapparentfron,thenumberof nips 
to Commercial and Industrial mat are required be consumers procesied, 11 000 maps / 1:500 scale for 

urban areas an<d 7 000 1,7 1:2600 scale for rural areas The point 
The Buthor describes the design changes which have been im Is clearly made/at thecapture 01 dlita for the computer based 
plemented in the last 5 years. These are record will bea protracted exeicise and will require cont,nuous 

FultY shrouded LV panels have been inir/uced arising management effort to Inalntair, progress In a period of just 
from .le' considerations •up i. 1983 alt L. panels were linder 2 years 1500 map records were digitised together with a 
shrouded' cons,derable number 01 Schematic Network diagrams, 
A fully shrouded min,p,Ilar has been liltroduced lor hous,ng The author does not include a typical cable route plan pro· 
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duced fromfe digitalinformation inthecomputer butincluded struction of several HV.'MV sub/ations from which relatively 
isa drawing from le following paper in this section. Short (30-50km) MV feeders co* small areas of radius up to 30 

km. 

14 1 24-1091 1/ the Lor,g feeder method, the basic idea is to construct a 

central HV/MV substaion for which MV feeders of langth 100- 
150 km or longer cover the entire area. In this caseitis necessary 
to solve voltage drop problems by using voltage regulators. Sec- 
tionalize's Ind fuses on the main feeders to reduce the number 
oloutagesandsecure the system sreliability. Herethemostsig- 

rn nificant factoriseconornics As Turale [ectrification /"ctS're 
regarded moreasa socialservlceratherthan aprof,table invest 
ment k is of critical importance to minimise the total cost Jn me 
typical example p f eser,Ied , ihe cost o f the Shirt Feeder me'hod 
is B timeG the Long 

i i Feeder one An additional advantage of /8 
341 :4% Long Feedermethodis thesignificantreducion in time m which 46%,4 

a proiectcan be completed 
In order to present and compare the two methods, the auth 

ors use the following example of a rural area which is typical for 
developing counmes 

l. 50 MVA tota I power dem and 
2, Average PowerFactor071agging 
3. Area radius of 150 km. 

The load is considered 0 be uniformly di//buted over the 

whole area. 

Vottages are 132 kl HT {H Igh Tension) and 20 kv MT{Medium 
Tension) Some other characteristics of the s'siern are 

- Three wire unigrounded 

I"99%4 4 
configuration 

4#r,-7. Delta•wve grounded connected distribution transformers 
MT (20 kV) line conductors . ACSR 120 

a.06 COMPUTER AIDED DESIGN OF DISTRIBUTION 

NETWORKS ICADIAN) 
K.C Partor. D. Evans. C.P. Thomas. United King- ./7- 

dom 

The developrnent of a computer sys,em " me" ihe special 
needs of the verv extensive 10 15kldistribution mwork / de- 
scribed The basic requirementis to havea system which is very 
easy lo use which enables ve,y man/studies to the rapidlycar 
ned out without the need to collect and 'put masis of data 
This has been achieved by combining powerful and sophisti- 

cated computer graphics with efficie•t network analyses sol- F,•18 3*109: =1 
*re. By digitising nerwoik mang/ments and linkng the corn & 9122/ 
puter sys,em to existing computer held data all the necessary 
parameters are available to allow analyses to be carried out As 
well as the load now and fauk analyses facdities. the system in 
cludes a reliability package Since the main objec,ive of analysis 
of the 10-15* V distribution network is to optimise *e design a 
'lossminimniser" facili•,sinctuded This facrlityproducesatable 
Mowing kW DE network los:seG, the capitalised cost of tl•ese 

losses; the expected kwi lostdueto faults: and the cap,thased 1 - ; value 4* T 
of the lost kah The design is optim,sed when the istem 

losses have been m,n,mised arwl the reliability maxim,sed A 

b/d descri[/0/ ot tile computer hardware is given and. finally 0@@ 
developmentof 1%2.- thesYste. Thiswiliprovidetheadditionoffur- 
ther a nalys is facil i•, as and the intega tion of the syslem into a 

comprehensive database engineering Information smenl 
1 Fin 45 U a.11 A COMPARISON oF ALTERNATIVE APPROACHES 

TO ELECTIFICATION OT RURAL AREAS 4 I b 
K Argiropoulos o Gonzalez United States of 11-fl America 
S Hadjumichael Greece ®@e 

Two methods for the eleotrl[,cat,on o f rural areas are examined. 
The bair characierist,cs of the Short Feedermethod is the con- Figureu la-Id: Short Feeder Method 
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a. 12 INCREASE IN OPERATING VOLTAGE TO TRIPLE 

THECAPACITY OFA RURAL MV NETWORK 
F Fairel. R Travers. C M/oughll Ireland 

Thi& paper describes a pilot project in which le oper/ing volt- 
age of ane mi,ng fural Mv I Ine wras increased from 10kV to 
17 3kv, Ihereby increasing Its effective ca pacity by a factor of 
three 

Tha exising network consists of a system of three-phase 
three-wire •ack-bone lines, to which are connected single-phase 
two wire branchas, connected phase"·phase. The network is 
operated w,IN the neutral isolated frmo earth. and earthfaults 
0 not automaticany cleafed, but are allowed to remawn con- 
nacted long enough to permit the fault to be located and iso Figure 2: Single Ph-e Branch Before & After Conversion 
lated Forthis reason, thelines are Imulated againg the full ine 
vo Itage to earth 

With the growth of the electrical load in rural areas. however, 
p,oblems have arisen mainly wlthregard to large voltage drops a.,4 SWEDISH POLICY FOR EXPANSION OF RURAL 

and mes. Furthermore. the network is generally inadequate ta ELECTRIFICATION 

supply medium-scale Induirial loads {500-1000 kVA) in rural Thorn Bohion, Christer S,mielsson Sweden 
areas, and Initead an HV extension is often required, al rather 
g.atexpense The authors discuss le Swedish po cy on,ural electrification 

The authors deiribe a method by which the capacitv of the Several •nteresting facts arise With regard to use of .ansformers 
ne:wo/ can be increased by /onvertrng the 10kv three pbase andlow voltage |ineS Stendard rat,ng#fo. trans,ormors of 100, 
linesto ll,lkl operationb e 10® 3). To doth,sit,s necessary 200,315 and 600 kVA are recommended Transformers witha 
Ato earth the 10kV netural, and to lita fourth conductor, con- capac,/ 01 less than 100kVA should •t be used For only 
nected to the neutral, on eachthree phase line The insula,ors Gligh,4y mare than the coit / 8 50WA transforier, a cons/er· 
do not need to be changed. The single phase branches, at pres- ably h Ighler degree of flexibility Cal, be provided Low voltaga 
1,nt connact// pha,e-tophlase. are reconnected phase-to-nau- dIS"'bution |Ines are built with alurninlurn self supporting cable 
iral and operate uncharged at lokV This point is of giaatecon- Of by using buried cable Recommended cToss-sect,onal areas 
em,csignificance, since,hesingle-phasellnesarethreetilnesas Of overheadselfsupportingcableareloan/95mm2 wlthcorre 
extens,veas thethree-phagel•nes Theeftee,wwpackpolle SPond'ngva|ueso'50.95.150,nd 240mme for buriedcables. It 

existing three phge network Is determi•ed by voltage dropand has been found that It I, cheaper to plough down buried cables 
energy losses, and the conversion described can, therefore. than to provide the sarne sarvice by means .ovorhead self sup- 
achieve a three-fol,ncrease in capacity. On a given w. a koad PO'l Cable· A buried cable Is aic iess mInersble and is, envr 
01 P klA at 1/kl resuits in the same £*avs voltage drop and ronmentall¥ preferable. h is /erefore racommended that LV 
lossesas@Juad / 3/kV.Aat 173'V. lines should always be bur:ed wh// Re ground permits. 
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STATIC RELAYS FOR POWER SYSTEM PROTECTION 
IN THE MEDIUM VOLTAGE RANGE 

Malcolm Barnes - Brown Bover, Technologies {Fty) Ltd - Relay Division Pretoria West 

BA H L FORTMANN: PRESIDENT 

Mr Mulcolm Raymond Barnes was born m 26 9/ember age Electric Power System so as to completely eliminate the 
1947 in Queenstown, Cape Province possibility of failure in se,vice of the primary electrical equip- 
i is married with 2 children and isa resident of Sandton ment Faults will and do occur. howeve, infrequently SpeciaJ 

E alc olm matriculated at Kingswood College, Grahamstown equipment is normall• installed to detecl these distrubances 
3 1965 and was a radar operator in the Sm,IM African Air a•d to autoarntically Initiate wrective measures These detec 
'01"1 tion devicessre relerredtoaa"Protection Re¢eys or merelyas 

Protection-. He holds a B.Sc. rlegree in electrical eng,neering tromthe Uni The Protection Relays do not Mvent faults but their basic versityof Natal 
purpose I to liml the extent & the damage to Primary Bectrica l A fortherdegreeof Mastor of Engineering Electric Power Sys- 
Equipment and to safeguard the coranuity of supply Both of tems) he received from the Reniselaer Polytechnic Institute. 
these Troy, New York requirements make k necessary todetect faults as quickly In the United States of Amer/2, which he 

obtained in 1976. as posible and then to promptly disconnect the faulty item of 
primary equipment 

Malcolm isa Regi /ered profess, Dial Engineer and a Mem ber Some of the eareest protection BYstems used Fuses olthe to pic>lect 
Souih African Institute of Electrical Engineers as well as againEt faults involving excess Ments, such as short circuits a Memoer 01 the 1-tituta of Electrical and Electronrcs 

The detection device Enginears fuse acts both as a and an (United interruptiong States of America) 
device and isadequate for this purpose for many upplications, 

From 1972 to 1978 Malcolm was employed byrne Elec•ricity parti'llarly at lower voltages. Although fuses can detect and in 
Supply Commi•sion, .nannesburg a. Senior Electrical terrupt fault currenis very quickly, often within the first hall Engineer (Protection De•gn Department w•efe he was 
responsibie for design and applicabon of the protective relay Cyc|e, Iey have a number of lim,lations when used as a protec- 
systems at EHV and UHV substations, tion device in a power system 

Prom 1979 to 7381 ha worked at ASEA Electric South Africa *They only detect faults a=ted with excess current 
Limited 85 Manager {ASEA Relay Department). + The operating characteristiciannotbe adjusted opset 
Then from 1982 10 1*4 he became a Consulting Electrical * A fuse requiri replacementafter eachoperaion 
Engineer- Associale Hill Kaplan Scott Inc. * Theycan only be used / relatively low voltages 
From 1984 i now he firsily became a Technical Director of Consequantly, I he development of protection smerns lor 
Stiornbefg (S.A.B ipw) Limited. higher volages moved i. a combination of protection rela's 
When in 1987. followigamergeroversaas. Stromierg Jn SA and circuit leakers, The purpose et the pfutective reldy "0 
were taken over by ASEA Electric SA Limited, he bume Gen detect le (ault, ta evaiuate the condltions end to dete,mine A 
eral Manager of the combined ASE•Strombarg Relay Divi. and when the circ/ breaker should be opened, The circuit 
lion. 

breaker operates under the control of the protection relay to 
In 1988, ASEAand BBC mergedin South Africato form IMA open the primal cirouk and to interrupt the fault current Pro 
Boven Technologies(Pt¥)Limited.whereheremainsaslen- tection relaysare fairly del,catedevicesand aredesigne/for 
eral Manager of BBT Relay Division relatively low values of currentor votage. So theY are normallY 

used in conjunction with ·Instrumant Transformers such as 
1. BACKGROUND Curent or Voltage Transfo•mers. which provide curren• 0, volt- 
2 WHAT ISA STATIC PROTECTION RELAY age inout signals to the relay et a levelthat a protection Telay can 
3 WHAT ISA MICROPROCESSOR RELAY accept without damage to the relay The commonly used sec· 
4 UNIVERSAL MICAOPROCESSOR OVERCURRENT RELAY endary currents are 5 Amps and 1 Amp The cmmonly LISed 
5. TECINICAL FEATURES OF A MOOERN MICOPROCESSOR secori/ary voltage leved is 1 10 Vols Itis important to stress that 

RELAY thelnstrument Transforners forma/integralpartoftheprotec· 
6 TESTING OF STATIC RELAYS tion wd any€rrofs or limitations of these devices will obviously 
7 THE FUTURE oF PROTECTION FOR DISTRIBUnON affectthe accuracy and speed of the protecllon system 

SYSTEMS Flectromechanical Relays of various Ilpes have bean avail- 
REFERENCES able from the earliestdays •f electncal power supply Some 01 
1 Microprocessor Protection for Diribution Systems these early designs have been improved over the yaaa One of 

M R aar,nes - ASEA Eleciric South Africa LId, Relay Division the mosl successful types of electromechanioal protection re 
2 Microprocessor Protection Relays lays hasbeenthe Inverse Definile Minimum Time UDITI Over 

M R Barnes and Jim Taylor - Stromberg (SAN PrY Ltd current Relay based on the Inductulon DIsc The operat,ng pin 
3 Ppoblems and A,lvantagas of Stabc Relays clple of mis relay s thal of an Induc"n dic motor operat,ng 

RR Slatern - RR Slatemand Associates against an adjustable restraining spring. With the Introduction of 
4. Protection electranic devices such as the Transistor In the 1960's. flee 

P Randall Electricity Supply Commpsion tronic Protecrion Reli were intioduced m ihe 1060's and 
1970's. Since then. •he development of relays has bean •elated 

1. BACKGROUND to the general development of electronic& 
It I lit e...in cal :T .T211//al to deSH!,1 and bu d a high Volt- By th B Ime 1960's maensive experience in the use of electro · 
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nics in simple protection systems enabled le deveopment of 
many quite advanced protec.on schemes and the first high 
0118/ substat,ons were equipped protection schemes and the 

first high.voitage substations were equipped #m Static Protec 

tive Flelays. Over a period of time. these have been extended to 

cover other equipment such as transmission lines, motors. ca 

pacitors and generators. New measuring techniques have been 
introduced, more accurate measurements can be performed 
and high oveN qualit'¥,reliability and performance of Ihe pfo 

tection svstem fof a high voltage power ....have been 

reached 
De'elopments in the 1970's concentrated on improving relia 0 9. M# 0, 

bilit'¥ through improved design of printed circuit boards leading 
m integrated circuljls and general Jmprovernents in substation 1:0. 

designs, parkular'yearthing. In general, moststatic protective 

relays of that time were desig'led to match or improve on the 

basic electromechanical performance features. Improvements 

//ocluced included low current trans former burden, improved 
setting accuracy and re/eatability and improved speed. Also 

Figure 1(bl: Microprocmor Relay 
during ihis period, experimenis were made in Europe, Japan 
and:he U.S A to tes:compulerbased //ection systems based 
0, the availability of digital electronics 2. WHAT ISA STATIC PROTECTION RELA¥7 

1,1 the 1980'3 many relays have been developed using d•g•tal Static Relays are those in which the dIsigned response is de 
electronic rechniques. Microprocessor based digitalrelays have veloped by Electronic or Magnetic means without mechanical 
to a large extent replaced the analogue electronic relays for MV motioil. 
applications. Microprocessor Relays notonl¥ provide allthe per This meanG thaz thedisignation Satix Rela¥" coversthe elec 
formance feitures of the older analogue electronic relan but Ironic relay both of,he of the Analogue and Digital de,gns. ln 
inioduce many orhe us// features. This I panicularly true ieeentyears,very fewrelays fo (he Analogue/pe gre be,ng de- 
with IDMT Overcurrent relays. wher' it was bo•h difficult and veloped or introduced for the first time Most modern 0•ercur- 
expen/lve to provide the Inverse Time characteristics b¥ means rent Relays are /the Digital type. There are many reasons for 
* analogue electronic circuits.kis much easier to prowde the this. the main ones being associated with Cost Accuracy, Flexi- 
moet commonly used cha racteristics such as Definite Time, Nor bilit¥, Reliabilky Size, Auxiliary Power d/in, itc. Many of these 
mal In verse, Very Inverse. Extremely Inverseard Thermal char reasons will become evident during the couree of this paper 
acter,st,cs us/g diflerent algor,thrns stofes tri the microproces which will concentrate on relay, of The Digital type Micropro 
sor's fnemorY cessor Relavs dre of the Digitaltype. 

The Ove rcurrent Relay is undoubtedly the most common twa The main ...ive of using Static RelaYs is to improve the 
/ pratecdon relay used by electricily Gupply authorities for pro sensitivky speed and rel// of a protection system by re 

tectian on Distribution Systems. Th,5 paper concentrates on the movt #,e de/i mechanjcal parts th' can be subject to 
various features of modern Static O vercu rrent Protection Relays wear due lo vibration, duM and corrosion. During the early de 
in relation to the older electro-mechanical relays which are still velopment of Stat, Relal. the use of static components was 

commonly us,d on distribution systems today The purpose of particularly attractive for le mc/ complicated relays such as 

the paper is to clarifr some of the arguments fof and against Impedance Rela/. Directional Relays. Voltage Regulating Re- 
protection rela¥& particularly for Medium •oltages applications, lays. etc On the other hand. the early sit,c IDMT Ove,current 
Figure 1 shows typical Induction Disc Re|dy next to a modern relays were expensive because M was difflcut to match the In 
Microproceis[),Belay verse Nme cheros/stic usinganal/gue pretecrion /rcuits. The 

batterydrain associated with these stal IDN Trelays was also 

5 high and this also discouraged the use 01 th,5 Type of relay for 
Med•im Vo Itage applications. The general developments in the 

lield of ectronics and the introdlumn of digital •ircuits has 

overcome many of the above problems Using modern Micro- 

6 5 1-T 
processor Relays. atmost arly characterislic 

T 
is possible and 

economic, even for the simplest appllcacions such as Overcur 

rent relays and Motor Pr•ection Relays, 

: ••i„='••=<Gay whch 

derives its characteristic by means of a pre programmed series 
of instructions and calculailons (Algorithms) based on these- 

lected settings and the measured current and/or voltage sig- 
nals. For example, the formula used to der,ve the Inverse Time 

characteristics in an overcurrent relay thal rumplY with i. 265 
and BS 142 {s mathematical[y defined as fallows 

kxb 
t- Where t = Rel' Operating Time"5er, 

(4•- 1 k • Tirrie Multiplier Setting 
(1,) I = Actual Curren) Leve!(Amp] 

F#urel(al: Induction"cnelly I,= Set Starting Curreitlevel [Ampl 
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a b ting ranges. For example. a different relay is necessary when a 
"Very Inverse· character,5tic is required or if a setting is required 

Normallnverse 0. 014 that is outside the range of the standard ielay. This means n,atat 
Very./.se 100 13,50 the time when an elec'rie powe' systern is being designed and 
Extremely Inverge 2,00 80.00 specified. considerable thought mus, be given to both the h,pe 

of protection characteristic thaMIl be required and •e likely 
setting 01 Ihe rela¥ to ensure that the correct relay is specified The analog current and//1 volge /gnal io be meas/r/d must The concept of many modern microprocessor into asuitable form relays 16 first beconverted to pro beforethey can be pro 
v,de a protean relay that covers all likely proteellon cessed require- by the microprocessor. Input matching transformers are 
menwinonerelay Thls,ncludeswidewningrang„and,mad used to scale thesignalsto levelssuitable forelectron,/process- 
dition, several selectable cha'acteristics and option. to cover 

ing and aiso provide galvanic isolation between the electronic 
many protection appileations Microprocessor Overcurrent Re- 

circuits and the external circuits. 
lays are typicallyselectable fw Definke Time, Normal Inverse, The measured signals are converied into digital form by an 
Very Inverse. Extremely Inverse Longtime Inverse and Eome- 

8 bit Analogue-to -Digital convertor. The measurement levels of 
times a Thermal characteristic as wetl to cover all hkely applica- current and voltage are ad Justed to obtain d resolutlon of < 1% 
mon requ.ments. M addit;on, severaj 

in the output ©plans.e©flan measurement aI rated input levels. In addilion to a sulfi- 
provided to enable the user to select, for example, whether he dentresolution, the currentrelaysalsorequire d largedynamic 
requires a overcurrent 'starting ou'put contact or not From a rangetohandleshert-circuitcurrents Thisisreakedbyusinga 

programrnable amplifier. which extends the dynamic range of users point 01 view. this {delays the decision of which cl•aracter 
Istic and seling range is requi•ed tothe time 0/commis,ior,ing current measurements up to a level of 50 x |r A 41),cal block 

The conceptof a Unlversal lily tend to improve the avalla- diagram of a micrcorocessor relay is shown in Figure 2 
bilitv of protection relays from the manufacturer' by making 
them "Stock' items. From a manufacturers point of view. thi• 

112 WGJ mises the number of relay types that have to be mi// 
nd held / stock ana allows hJm m provide a faster and 

etotheusersolprotectionrelays Thisals©tendsto 

duce the cos of protection rela¥, by reducing the numbe, of 

The following table summaAes the available 

Er«fv 
cha•acler,stics 

and setting ranges of a modern Microprocessor Overcurrent 

Relay in comparison to a typical Induction Dist IDMT Overcur 

1*-,= Gion rent Relay: 

L- 1 171 1 3 StatICID,01.11 Electiorn"hanlcal 
01/ 

'gu•el:Blocklingra-of 0/0//+ 1 E/FMicroproce..or Characterietics Selectable: Separate Relay 
&Dehnite Nme or Deinite Time 

Relay Implementation of [he muit,ple prote•tive funct,Dns al- 
&Norma Inverse or Normallnverse 

ways requires measurementof instantaneous values of signals &Vafy Inveise or Very In•erge A Sampling interval of 1ms fulfulls these requirements and as· 
&E)(Ir,Invprse or E w. lierse 

SU,s retrieval of sufllcient measureman, inlormation, for in- 
& Long Jaw,rse or Long...se 

starice, 81 zatura t,0 n o f mal n corre nt transformers. With the help 
/ has Currelts 

the in 1Amp and 5Amp icroprocessof. an addilnal measurement function 1Amp or 5Amp 

been Implemented, namely the peak-to-peak measurement The,mal Current Withstand 

Thi• advanced approach removes practically .11 ambiguity of Continuous 3Amp/15Amp 2 x settirg curTenl 
lunctions dle to current asymmetry as shown in Figure 3 e 10 st 25Amp/100Amp - 

lor k 20Amp,100Amp 
MEASURING METHOD 5TART[NG CRITER]A lor 'sec: 100Amp/3®Amp - 

Overcurrent S.*Ing Continuous Plug Setting 
i.....LILL i' 6 15. 50% - 250'% 50% - 20096 

2 0. 

2.2.Vi Earth fa# 1., Sening Con:•nuous Plug Setting 
10% - 80% or 1036 - 40% 

or 20?6 - 80% 

A 1 /\ A Time M,Iltialier Cortinuous #UOUS 

A 0.05 - 1.0 0,1 - 1.0 

high set-rcuirent Included Extia Add on 

D,5 - 2 Dtimes 

High·set birne Delay Included Ex,a Add-on 
0.05 - 100 sec 

"9"re 3 peak-to peak Meaeuring Method 

4. UNIVERSAL MICROPROCESSOR OVERCURRENT 5. TECHNICAL FEATURES OF A MODERN 
RELAY MICROPROCESSOR RELAY 

Electfomechanicallelays are designedspecifcally for partlcu- 5.1 Current Tranuforma•Buiden 

lar prolection apPlications and they usually Ilave a limited set- One ot tlie d,sadvan(ages of the IDMT Relay, of the Induction 
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disc type is ihat they have relatively hIgh C.T. burdens when clear len one recalls thatthe grading times are dependent on 
compared to Sta•ic IDMTrelavs. The ohmicvalue of these bur- the following. 
dens varies with the setting as shown in the mble below. As the 

* Errorsin C.T's 
setting 16 reduced. le biden on the C T.is increased. Induction * Errors in the Relay Operating Time 
disc relays haveaburden Ipically specified as 3 VA Modern 

* Relay overshoot" Time 
Static relays, on (he other ha/d, have 8 very low burden or less * Circuit Breakers Operating Time 
mar,1 0.02 ohm for the 5 Amp input and 0.10 ohm for the 1 Amp * Safer'¥ Margin 
Mput. which rs independant 0, setting. The table below sh'ws 

thecalculated ohmicbuide,013 1 Amplnduction Disc Relay ar k is practlcal lo cons,der grading intewals olia low # 0.2 see 
ibe vanous senings compared to a Microprocessor overcurrant when using Microprocessor relays in combination with SF•or 
yalay vacuum breakers 

Induction Disc Microproce,lor 5.3 Reset Time, 

Setting Ret. 8 u rcen Retail u rden Electromechan leal IMT relays have resettimes of up to 10 secs 
(ohm) •ohm) a,Time MuitiWierSettings= 1, whichmeansthardur•gautore 

closure sequences an integration elect can take place and co- 
ordination can be lost 7hl /wation can occur when the disc 

10% 300 0.10 has turned some distance in response to a fault in the network 
15% 133 "' cleared posibjp by wme other breaker with an autoreclosure 
20% 75 0,10 leature. W the fault is still present when the breaker recloses and 
25% 48 0,10 if the disc has not fully re•urned to its rese• position, the relay 
30% 33 •r" would take less time thancalculatedtotrip. Unco-ordirated tr•p 
35% 24 010 pingisthen possible. 
40% 19 0,10 The reset times of Static Relays is negligable 

5.4 St-Inglharacte/gtics 
The main consequence of the high burden is the poir perfor- An IMIT RelaY of the Induction Disc lpe ian electromechan 
mance 01 the CT.*laY combination under high fault cumnt ica•device whichincludesmechanical partssuchasadisc, bear- 
con/tions, particularly when low CT ratio& are used. The high mls.springs, contacts etc which are subject to somemechon 
bu rdens ca n affect the actua l primary setting achieved by the ical inertia. When the current exceeds the setting, Ehe d/sc only 
C.T /Releycombination. Theexamplebelowshows that. withan s jartsto r,lowe somewhere beNeen 103% and 110% 01 the set 

Electromechanica( relay. ihe actual /mary settic,g increases ting and doses forewriants between 115% and 120% ofsening. 
even though the plug setling is reduced on the relay. With the Static relays havea definhe pickup point wkhin 556 & ihe cup 
static ,/ay, *most any primarv settng is possible. This means rent Iemny and this injtiates the timing characteristics The 
that on a distribution netwo/ using static rela¥s. relay co-ord, pickupisalsousually accomparied byan L E D.indication whi# 
nation is sij,1 possible at high fauli levels even lor ver, low relay makes it easy to check the accuracy / the current ser[ing during 
currentsettingsandlow C.TRatios. Mig 01 'he relay. 

On some st.:c relays. this •'start signalisavailableonsepar 
ate pair of output contacts which can be used to for indication or 
to initiate a Imple busbar pro/cdon scheme. This Wpe of bus- 
bar protection when used on metalclad MV Switchgear is su 

..01 per,or to frame leal<age protec tion becaus e 11 covers both phase- 
Arn. PN•,t,0, /1,;i,& I. 

(auks and earth-faults in the Mchgear and avo,ds the 

neomi of insulating me switchgear and cable glands from 
earth The plincile of this Yoe / protecten & Mustr/ed / 

i Figure 6 

,0: 

•213.I '•0•ECT* 

101 2= 4 1 .% 60• 81 

DPIw / 'W rf• ' '..11 A.' 

5.2 Accuracyo#Senjngs 
The currant and time multiplier senings on a Microprocessor : 
/lay are done with le aid of a digial display which is part of 
the measuring unit The accuracy and repealabilily of the set 

tings-nthis-peof relay,• far-reaterthan forE••ectronerh•n- ••[3•)•:S:•: 1=1,[,- m*Tr•, 

ical r/M. Setting accuracies of *1% and operating accuracies 
of t)56 of set value forthestatkrelay comparevery favourably 
with the 17,5% accuracy of le Electromecha•ical device The 
accuracy of the Elecromechanical relay is also dependent on fre 1 
quency and the presence of harmonics further affects accuracy. 

This greater accuracy and repeatability of ihe static relay. .b, .loc•1.6 AELAY 

generally independent / harmonics. combined with a nagby ' ...•e •/ •,s,•.i.,rs 
able •overshoot means •hat reduced grading intervals are now 
po/1// espaclaliy when these,/1//areusadlncombinallon Fle,lie/:Buib/,Pi//d//,chemeu.ing//Ming 
with the faster operating SFr al,d Vacuum swimhgear. This is Contact of the Static •ercurrent Relays 
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5.5 High-set In,tantaneous Overcuirint Bement capa city at srna Il srations for tri ppin g purposes only With the 
In Microprocessor overcurrent relays. a high-set ov/current Introduction of Static relays. which require an auxiliary power 
element Is provided as a standard feature and often has *mer supplv to drive the electronic circulls and the output relays, 
associated with it to provide a lime delay If not required. / can users were reluctan, lo change,hese small battery and charger 
be set to be ' outoher•icet Because of h meawernent arrangernents to accommodate additional power requirements 
me•hod, the transient overreach is very low and the instanta- This is not normaily a problem in largersiations becausethe sta- 
neougovercurrentsetting canbesermuchclosertomaximur tionbatiervusuallyhassufficientcapaciw fortherelayauxiliary 
laultcurrentfora faultatthe remote andofthefeeden Thetran- supply. t,pically at voltages of EVIC, 110VDC or 220VDC 

sient overreach is the tendency for tha relay to respond to the Some manulacturen overcame lls problem by building aCT 
DC offset which is commonly present in lost fault current powered a u'lliary supply card into .e static rely or providing a 
waveforms, Toavoidthisproblernomelectromechanicalrelays, IT powered supplycard as an optional extra- However, thls 

thesett,ngot thehigs/elementhastobeatleast•icathecal- tends todelaion/of themain advantager of static relayS, 
culated maximum fault currer,1, making the proteclion less ef- which is their low CT.burden. 
tectie. Consequently. in Microprocessor relay• a lo, 01 effort ha 

High-se, overcurrent protection 18 particularly useful on the been machi reduce theauciliary supplfequirememas much 
1,(gher vowige &,de of a trarlsi•ornler where it provide. 6st pro- as possele * using crrcult techn#..0 stfch aG CMOS, n·huc.h 

tection formost faulis en the HV side while 'he 'medelayed require verY Ii/e power· Auxiliary powar requiremants 01 3 

overcurrent relays provides protection for the faults on le Watts and lower can be achieved depanding on the type ot 
lowe• voltage side of the transformer. Telay· 

To simplify matters further. Uni•ersal Power Supplies for re- 
5.6 .* Dimplay lays have been developed to operate overa wide voltage rangle 
Some Microprocasg relays are provided with a 4 digit numer,- and cover several "5tandard" voltages For example' an 8ov - 
cal data display. The display is used for the following 265V Universal Power Supply is suitable for 110VDC or 220VDC 

station batteries and will operate right down to 80 volts Thi, 
* Accurate Relay Settings 

type of power supply is independent 01 polar•ty and can besup The sattlngs are adjusted by means of p.ent,ometers but pled from AC or DC. It uses a Pulse Width Modulation C PWM) the actual value 0/the setting is accurately displayed on the 
technique which Is self regulating, short-circuit and overead 

data displa¥· protected Itis also protectedagainistripple and transients in the 
* Measured Values 

auxiliarysupply voltage. In practice, batter¥ voltages ina substa- Information such as the measured value of the line current 
tion can varyover a lairly wide range. During the "boost'r charg- can ba displayed when required. This I controlled by a ing cycle the voltage can be up 10 3096 higher than nominal and 

pushbutton has often been the cuage of power supply overheating in early * Memor,sed Faull Information 
static red#,6. Conversel•, durfng low charge situations the volt- When ihe relay operates fo r a fa ult. the maximum value of agecan fallas lows,80% ofnominal The Universal Power Sup- the measured currents and times are stored in memory ply can easily accomodate this wide fluctuations without any ad 

This information can later be recalled to aSSiSt in the ana- 
ditional heatIng or loss of performance. A block diagram is 

tysis of the cause ofthe fault shown in Figure 7. * I.dications and Status 'formition 
Of Other the benefits of a PWM self functions and information such Some as the number of regulated Universal Powew 

Supplv unks are as follows: startsf blocking information etc. can be d,splayed 
• The s'me relay can be used in several applications tora 

5.7 Auxinalpowerlaquirement• wide range of battery voltages. Fut(,re [ieVelopnients will re- 
Electromechanical IDMT overcurrent relays do not require an suit in one power supply for all standard battewy voltage5 
external source 01 auxiliary power to operate the relay They from 304 - 22* 

taketheirpowerrequirements fromtheCT.andthis isthemain * Battery fluctuations due lot. charger dolotaffect the 
reason for their lugh burden mentioned earlier, However, this relay Der·formance 
zero battery drain" during quisce,11 conditions has allowed mu • Low battery vollage, within raasonable limits, does 1101 af 

nIC,Pal engineers to fk tripping battenesand r.hargers / imited lectthe relay peMormanci. 

SMOOTHING IROLATtoN EMOOT'ING 

RECTIFIER CAI'ACIT['R ..I STER TRANSPOMR RECTIFIER CAI'ACIT·oR - 

./. 

....265 Volt 
ACOr DC- 'IT T 

T 
PUTS. WID. Feedback 

RE""mR • IiI Ull 
1_.3 Figure 7: Blockdiagramof PWM Self Regulating Power 

SUPPIY 
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I In 'mall st.Ins where not sta,Kn banen, i, available or * Insulation Test Voltage 24,50 Hz, 1 min 

economic. auxiliarysupplv can be arranged from a Capaci IEC 255 5 
tor Storage Unit fed from both the V T and the C T.'s. This • Impulse Test Voltage 5kV. 1.2/50 msec. 
unit will provide auxiliary power to the rela¥ e•en when no IEC 255 5 01,5 Joule 
current is flowing in the prinlarY circuit Because of the • High FrequencY interference Test 2.5 k\L lmHz 
relay's Universal Power Supply, fluctuations of voltage due IEC 255 6 

10 the variations in the supply do not affect welay perlor- * Spark Interference Test : 4.. 8 kV 
mance. A Mical connection of a Capacitor Storage Unit SS 4361503 

supplying a relay u nga PWMself regulaing power supply 
is hown in below. The Ca pacitor Storage Unit also provides 6.2 Self Supervision 
the energy to trip the circuit breake, where there is no trip- Perhaps * most imponant featu•e introduced by microprcces- 
ping balt'•. sor felav. is that of cont,nuous self supe.valon. One of 'ho 

classical prohlams of the older prot•tion rolny, lie, i. the 'h 
sence ofany ready means toldentify a fault in the relay. As pro- 
tective *ys ore, fur most of tlie,r lives, ir, I quiescet state. 

. 

F . - ti regular '@condar¥ iniection tests are necessary to,prove 1}lat 
the .lays are lily operational 

Themicroproces"rre/vs, 011 the o•er hand. ut),setheirca. 
pacity during que/8 nt period• to continuously mon//r their cir- 
c u its and willprovideanalarmifa failure occurs Thed,gitalrea- 
dout can be used to diagnose the probjern. This enchances pro 
tection SYstem rallability on 8 con€rueous basis and inter,als 

L-L.- 1· between manual inspections can be prolonged' 
Digital devices tend to work either 100% 0, ..at ali Conse- 

1224.0- queritly, Il is wry edby W ulleul, 1 Miwuprige,301 Tildy on a 
regular ba6,6 dnd achieve a very hill I.artalillY .latthe I.laY IS 
fully ope'ational' BY pressing the button requeging the display 

Figure /·Capacitor Storage Unit,uppl d from both the / the phase cuirent a reading that malchesthe ammeteronthe 
C.T.'s and a V.T. to p,ovide auxiliarv power for panel confirms the following· 
the relly and fortripping the circuit breaker 

I The CT's.re/:althY 
- The wiring fromtheC.T. tothe relayiSOK 

6. TYPE TESTING OFSTATIC RELAVS * The relay is working 

61 Tvpe Tests Il necessary a trip testcal be done from the relayto insure that 
Teensuiettiatgta#/PTotecton Relaysof allrypicomplywith therelay outpul trlp coructs are working w thal the breaker 
reasonable requirments and are suitable for application for tripcoilaromachan'Grn areOK. 
powersystem networks manynat,unal standards organisations 
such as BEAMA, ANS I. SEN. e,c Introduced stringent testng re- 7. THE FUTURE OFPROTECTION FOR DISTRIBUION 
quiremenis for Static Relays. These requirements are now in. SYSTEMS 

cludedintheinternalionalrecommendationsby IEC Theloliew- Viththesecondgenefationof microprocessorred/vsriawcorn 
ingelectric/Typerests acenormallyappliedbymanufacturers Ingintouse. theemphasisisonthpbroaderuseof theproktion 
t. ensure thut relays comply with the iequirements of IEC 255. relay,as data acquisition unit, and also for the remote contra of 

Il#lilli.Il 

d.... 

SPACOM 
t t 

System Configuration Alirm-»w*lor 

./.Irel d. I 
• control 

• protection 
h b • supervision 

• local & remote 
r-6.-/ $ 

recording 

.i. 
· 

'.5# -/ 2141*mb 

Figure /:Integrated Protectionand Contiollor ., Vit''. •13...i.B/4.,•..'.i-.·1•2",-C•u. 
Distribution Substations 
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the primary switchgear Protection relays conlinuously monitor Die eveluasiety/perk s/ek vandat dietegnologie ontwikkel is 
the primary system parameters 6uch as carrent voltage, fre· totdal dit algemeen •oegepas word en verskil van g/bruiker 
quericy, etc as pan afthe protection funcllor,ofdetectingfaults tot geD,ult,er Oorgang van een tegnolgle na '11 volgende 
Since faults seldom occur, .olection relays are expected to ful- voordat die nuw€ tegnolole volwassenheid beraik het, hou 
·NA th/proteaion requirements tar a very Emall po/ion 01 their risikers inier/yideur·ntraeoorgang'ngebruikerhomself die 
lifetime 8y ut,lising the Drotection relays for other duties during vwrdele van intwikkeling onts@· 
the period,when tliepower systemis nori,1/.,tpermit,integra- Alhoewel Pretorla onlangs€ crlder,/ding het van probleme. 
tion of the varioussystemssuch as Protection Supervisol/on- met digiale tipe instrumenteen met kragvoorsieningsk0arte 
trolandlate Acqulsition andresults,n savrngsonu(her inter- Inelektronreseoorstroomrels,worddir,nsulkagevallene 
lace romponents such as measuring transducers lor CUrrent spesifiekeproblernegal<ykenniealgemenewaarhedeamele' 
and voitage, meters, circuit breaker cont,01 interface, etc nie. Oorstroomrel. geba.ler op digitale tagnieke . I vol 

Imp, uvern©IB in d®,€11 gommunkation, Dy meanS Of Opt,cal wam woduk Wat die Geproefde ooT,Ioon,tid vi- 

flbres allows the information available at the relay . be 'lars- walits'appe wal in beve liging van elektriesestelsels gebruik 
word, ferred without interference to the substation control level for in 8000 deur m Barnes toerled,g, nadler aan die idealp 

rol6 bring enmet vertroue forrnation gebruik behoartte word or event recording. 
U kommentrar op die volgende pulte mag egier 'n b.drae 

maak tot mee• sinvolle gebiuk van hierme tegnologle· The following Inlarmation is typically available from therelay 
- Dair ties-n by mi tw,lel cor die menete van die louti n · 

* Measurement data of currantand volige formasiestoor-ti.e-lasilite,1.walval.lerdierclesbed Dllis 
I Inform.In stored b¥ the relay after a faultsituation 'n 'silitelt wat .6/ hy,Iraptot.le koste van die instrument 
I ftel...n'vauls en wat ve.ad in eenvoudiger ioepassings beperAte grakliese 
* Statusintormanion on the arcuit breakers and isolators waarde het 
. Eventinformation Van die nuwergenerasies reles beskik nia meer oor rn aan 

boom toetspropfasilltelinia en apes,ale toetwake moal in The ='munication linktothe re• ran also be used forcond 
die Develigingskema incebou word orn toegang to ve,kn, tot 

7':i., die stroom//bfor„lat/- en klinkbane van die instrumMI; 
i braaker Opan/Close commands - Meer bevel ligIngskena s is oneffel<lief as gevol g van ver 

* Remote Resetof therelayorautoreclosuremodule keerdelike Instell,ngs van reles byvoorbeeld as gevolg van 
1 Changes te the rwotec,Lve relay settings 9telselon{lgi,Tasier. watleTander slider - re)* ins.Ings 

diarby aangepas word. as wat toe te skry' is aan 
Figure 'shows the components. an integrated protec901, and tekortkomingevan'n re!6 per se 
6.0////Am//could $ 3/*emented / future distnbution 

Wat toekomsverwag,ing/ berrei sal dia h" katevaneo"e 
subutations. 

tipe kommunikasieken/al 'n beperkende faktor bly . die 

toepassingswaarde van geintegreerae beheer en 

beve,ligingskernas cp 'n aer vlak 's as wat tans deur toesig 
be heursker,jas bed,en word. MNR LEON WEYERS. PRETORIA 

Mrl' Barnes se hydrae is sterk n inotive,ing 'ir die aanvaar- MR KEN MACHAY: ESKOM 
4 deur ver5pred,ngsingenieurs van 'n hoer viak van teg 

nologie in beve,liging met spesifieke ver/ysing na 
I should like to open my contribution by congraltilaing Mal Cofstroomrelesu, mecfium Npanninet©epassings colin Barnes on the content and presentation of hi paper 

Deurentydketegnologiese ontwikkeling lieen Jn toanamende Malcolm has highl ghted th@ advantages of dig,tal prolect,on 
'empo• bled beter. meer elegente tegrueke en toerusting wat relays without being too soft on the disadvantages' hare 1 
knt,ase evalua,e meet deurstaan viordal dit algernene referespeciallytithestanding drain imposedon the suosta- 
toepass,ng geniet. 'Jerdie proses kan as voJg graftes voorge lions auxilary suppl¥. 
St©31 wc)rd, 

It Is stillto early inthe lifecycle of digital pratectiverelaying to Grafiese voorstelling van Ontwikkeling op die Gebied have owummul•ted a medningful berVICe historv of the 
van 00*,voom/Tid-UnIAs cquipillenl, blu it . iritelesting to lute the extent to which 

Eskom is applying these products in ts present generation DE 
./.ction equipmelt 
At an E.V 0201<V to 765kV) level Ihe relays are employed 

.lia•a•w,_, primaril¥ as bark-up p"'tlon In keder and bussectlorw 
, r.u r. 'll, 

coupler schemes We have had approximalely 300 suck 

relays in •e•ice for an a•erage of one mr 
For the protection of our distribution networks, that is from 

TEONO•OGIE 22*V to 132kV. we are appling dig,1/ relays extensively. 
Agair[ the relaY& are 'ima'ilY for back-up Drotaclion but 

th Me Bie certain applications such as rad ial rural feeder pro- 
tect,on and shunt capac,tor bank protection where the,0 do 

tormthemalnprotection Weusefivedifferenttypes/digital 
overcurre/ and earth fault relays from four suppl,•rs and 

expect te have approximate, 1 000 ofthese,alays i n service 
LE .1 in 0/ distribulion network by the end of 1990. ...Laol 

This fairly extensive use 01 d igital relavs by Eskom represants 
a vote of confidence In Iho technology parlcularly B wehave 
satisfied ourselies that the relays can survive in the harsh 

11,0 elect,ical environment encounti,red ina substation. We have 
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inla/subm,Itedalloftheserelaysiothehighvoltagelnrer- mer,tofthisdataldisplayandtheelectron,cesessoc/ted,n 
ferance tasts described in recommendations suchas the EC producing that. 
2554 before we considered Installing them in our network. Firstly, one of the things that we shoul bear in mind here is. 
TIming now toth' 'sul of the standing drain Imposedby thatttls,nformationeen.rally.ontmbuiestothesortofcom. 
theserel//0/th, stationaux|liarY Supply Imustsav thatthe munication that we have withtheplaceof equipment.Imean. 
device described by Malcolm is an ingenious solution to the remember in the old days when we had an indUCtiOn disc 
problem for MV applications. In many /f the smaller more relay, whenwehadcurrent/dowingthroughitwecouldseeit 
remote Eskim HV substa•ions where we inslall digital relays moving and so on. And then we went from that io electronic 
with the pulse-width modulated power supplies. we also of relays where we had no communication at all. We had this 
course have analogue electronic relaYs with p/wer supplies box sitting there and if something happened you could d 
fhatonlytoleratea variation of +20%inthesupplyvoltage see what wasgoingon, Now thisdigial display does defi- 
level, Eskim has aine week Inspection cycle atthese substs- nitelyconilbuterothis. how can l say, wears getting back our 
r ons, and accodingly we try to /ze the batteries to supply the opportunity then to lind out what is g/ng on. It 8160, Sort of. 
standing load for this period d the battery charger fails. To really cDmes to this other question tha{ he mentioned This 
furthersupplementthe batterywe haverecently inioduced question aboutttletest fDoht•es. Why don'twe have a test 
an AC/DC convener unit which is powered oy the m" blockonthistypeof relayanymore? Nowthemainaspectof 
auxiliary supply The DC 0UtpU! voltage of the converter is it isthatthis little digital display can give you a directreading 
selected to be higher than the 11£)minal batterv voliage but of any information th/the relay is measuring So for exam· 
balow the charged output voltage. If the charger fails the bat- ple, if you go along there and you press this button and you 
ieries discharge to the output volage level / the conve/er look / the current flowing in phase A mt will give that current 
which then taka over Iha staiding load, Ihis maintailling the to you in a 'rectly rear ou[ form. So we don't beheve the, 
batte' chargeatasatisfactorylevel. people really need to come and poke little piecesof plugs and 
Malcolmtouchedon,hesubjectof thenextganaration/pro- things intotherelaynymore Youcan actuallygetthatinfor- 
lecilon equlpment, and rd Hke to con"de my contribution mation directly It also. in my opinion, contributes to what is 
with a bilef introducbontothe approach we iii the Protect,or, th/ mos, /nportant value of them]C,0.proseaor relay and it 
Engineering Section are adopting to what is already being romas backto the question 01 les'Ing and reliability. I think li 
termed Phase 3 We recognise that the d,amak improve· wa thunkahout protection it sits there On le power systern / 
ments,npracessingcapabilityallowaninDreasingnumberof or'apiece of sw£tchgear fo•yearsata•imeandunlaseyou 
functloris to be competently haridled by common hardware come back and 18/ it, you do n kn ow I f ies going to wo,k or 

not when a taul Occurs. So what many of us do I This is we have a inavitably leading to Iheinteg ration of thetraditionally 
parate but related substation secondary injection test set and we arrive on processe. of secondary s,te, wa put the pr# 

9=42. ctlon, telecommunications, metering Ind cont% While test Aet down and then wecheckthe r/ay Then wewalkou 
the substation. then foranotheryear and. cepting thattms in some industries, integration offers numerous benefitstoall 
don't think Ihey everdoth# ciplines, we I in protection will an¥ Way, so, they nover have not comwomise two funda 8/ 

3 opportunity for checking the r/ay ental principles; the security of the prolection, thar is its 
r. r sistance 1/ unnecessar¥ operation. must nor be reduced, Now this p'Micular dls/lay defin,lo•y overcomes 'hat pcob 
and yet it must be dependable i.e. it muM operate when lern Tne relay. the micTo·processo, itse}f. becauie Jrs gol 
required lodo so, even if a cantral:,ed su bstatnon processoror nothing much to do in between faults, continuously monitgrs 
date •ighway is lost. it's own cirCURS both the software and also the hardware 

Now, when The divergent requirements & 9 various disciplines have you come and press that button and you look at 
the current. thls is teill,ng h ghjighted *he needto adopta sys'ematicapproach to Phase you a lotof thingsand,1¥ou dothal 

3 development, and accordingly the D'Bital Control System ever¥ daY you knowthatyourrelay 'sworking everyday This 
Is a quest,on of Section at reliabilly because when you press that bull. Megawait Park / pro-poulld,ng a gructured 
and you readacurre/that development methodology'Tougnout Eskim. They ace pre· more or tessm/Ches„/with what 
your ammeters sently at the stage of establishing the various diers rmiuire- are 'Ing you, you have confirmed lat/ou 
CTs are workir,g: youhavecon filmed Matthe wires between ments and the attached figure g•ve5 an indication of how we 

saa the protaction function fitting in to the over/l substation 90' CT s and,Dur rele are working and! m. have confirmed 
secondary process The rem stage of the project will he the thattherelay iworking. Sothis wholequestion of secondary 
lurther functi enal decompasition of the protection fu dons In] ection k r relavs rs to a large er:ent reduced. C still tb' ieve 
ano we hop to produce a specific/lon chat will take Eskom th•t people who wantto, can alwayscome and do 6/conda' 
th rough to the next century. We will never achieve this with. I'ject,On "Sting.but /ls not as importantasitused to be pro- 
outthefull co operation ofihe majorminulacturerslike/al. vldedever¥ nowandagain,oucomeand havea lookat what 
coims'compan¥,and lt/heartening toseethestrides th®,y Currantsare flowingintherelay Sothat'bwhywebellevethe 
aie alread'¥ taking inth•s direction. value Of this digitaldis#alsupercede'whalaverlittle il migh' 

cost Sol/coverre/lythefirsltwoquestions 
The lastissue of this quxtion / the communicalion Imk "the 

MA MALCOLIM BARNES: AFFILIATE Intergrated protection and control, 1 think what wa have g 01 to 
bear in m disthatthecommunication linkonthistypeof sY+ 

1 would liketomankboththecortlibutorsfortheirinteresting ten lacks the communication between the relay back to the 
responses and cartainly I think their ve,y constructJve con- other parts of tile systern, is the relat,vely low cost co mmune 
iributio,15 to What I hava had to say. In response k Mr cat,on rn/thod. It'snot ed/Kated Ing, ifitwasn'i ler, 4 
Weyers's ques,ions in particular If I can just ran the list wouldn't prevent the ,/ay operating for piotaction cir- 

quesion. I really douitt Ihement of some even' informaTIon cumstances, but really what itls it·s really a smile. cheap 
facmmolfereconsomernlays.Itmustcontribute•/thecost Plastic'ypeoll,breopticcommunicationsysierthatisused 
onie ins/ument without especlall¥thes,mplerapplications. fore,ample bypeople likethepost/ffica. Soit'snotan axpen 
having particular /actical value. Now, I think what we have sive communication aystem. 
lot to bear In Inind is, mth a micro Processor 'elay, the COn The other n,/101 advan tage of this is that cornpa red lo super- 
ceptto prolect,on hasching/dalittle t],1 ancilth,nk weshould vim,yisiems with digftal communicaton we can use M. 
perhaps take this ,/0 cons,deration when we ask about 'he dur™s w/r telephone lines forsmall substations and I believe 
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that is quite a substantial costsaving in comparmontothing, re* the other feed circuits do not. And what would hap/Brl 
like pilot wires [ don·itilnk t haveanY commentsto make on then / that case,f you carl see where the over cufrent,ela¥ 
Ken McKay's paper. I think I,e really addressed some naw operates there. il operates ll,rough a timer then lo trip the 
issues and broaden out In what I had to say for which 1 thank incoming breaker fairly quickly, something m the order of 50 
him very much. Ifthere areany/herquest,ensfrommafloor. to 100 milly seconds. You must remember that on a .orrnal 

1 think we would welcome it. Thank you very much 1 1kl system H you have a radial system any way wher,youset 
the relay you start o# with the furthest one opeiating ine fas- 
test and then the next one fuiher up the ,;ystern / little hit =R GENE HE¥DENFWCH: MIDDELBURG 
slower and P *dent, b wher, You get back to the tran/ormer ims ls MI the have just ona quastion for Mi Barnes, He men- 

loned in his paperthatihe starting current facility of static slowest protection because to co-ordinate down the system 

the Imedelay set onthls relay isthelingest So what weara 
relays "uld be utilized " reduce the conventional "frarne 

1/Ing to do here Isto by-pass'hat long time delay because the leakage protection·' of rnetalclad medium voltage sw,tchgear closest fault in other words the bus-baf fault right & the and then alwtheassociated insulation of the switchgear. The transformer gives you the most fault current and it could que/ion & how is this accomplished? Thank you 
create the most damage and to reduce the damage obviously 
we have to reduce the time as quickly MR MAX CLARKE· RANDBURG as possible and hence 
thecircuit Now if Mr forexamplethe fault occured or a feeder, to President, all I wantto know isif theserelaysareso reliable 
prevent this incomer operating the n, is that tho circults on the aready and going lo be even more reliable and they are show 

ing us amps, why botherto put an ammet@r on the pan nell outgoing feeders pickup, you know say for example we had a 
fault on feeder number 1 the first one.the ret// associate with 

notafter MR ETOMS: thatthestanerpartofther/laypicksup immadiately SASS 

The President h as introduced me so 1'11 go straight Into my a time delay,1 then goes back and blocks that tripping circuit 
Irl other words it opens the circuitto thetims, and wedo not contribution, which I basedon a philosophical considerat•on 
iliptheincomer. Sothats called the bus-bar blocking syste m bearing in mind that ona aspect of reliability must be the 
togive you faster bus.bar protection on ina medium voltage minimum time before failu•e of components in these elec 

tronic application. relays and although 1 don't know any detail inform. 
tion t wou•d seem to methst some one *hese ek,ctron,© Thesscondquistion from MT MaiCIa,ke•nconnection w'th 
pro'ection units must contain perhaps 50 or 100 times as theamm meters on the panel Yes I agree with youlthink the 
many @ctive elemants as the electro-mechanical equiva Tent. amrnmeters could be done away withonthe panel its just/ail 
The consequence of this numerical dileronre in activecom- I suppose itsaquestionoftime ard /probably will, I noticed 
Pinents vouldseemto meto resultin a reduceds,ster fail- Inoneof theoverseasmagazinesfrom@iwitchgearmanufac- 
ure pe riod a nd 1 would li ke to ask Mr Ba rnes how th is problern turer who have developed a very integrated system for their 
E addressed?Thankyou. switchgear which includes the amm meter, watt meter and 

ever/hing all in one d lital systern and 1 think I time thats 
MR DENIS FRASER: DURBAN probably wh/we will see The disappearance of an amm 

Mr President, I would iust liketa ask Mrearnestodescribethe meterand using of the relay for measurement of an amm 

application of le.laygtothe normal sortof pilot-wire meterand pro- amps md vols and wlfattsetc 
ted'on schemes such as Ihe Salcor. Thunk you Now if we come to this question of the meantime ba•een 

lailures of electronic equipment and how it performs in the 
MR KEN MURPHY: SOMERSET.WEST real world compared ,0 electro·mechanical devises. Now I 
Mr Pres,d ent, rather recently when we ordered some switch would tend jo agres that electi Dric de,nses do haw e / /t more 
gear, a reprusentativernarketingsome of the stalic relayssald components and one would ha•ve a lendency tathulnkth•,thls 
to me 'Ken Its n,ce switchgear you're getting but what a plty thing i going to fail a lot quicker. Now. this Is based on an 

vou didn't specifyourlatest iciays·'• I am just wondering what assumption that an electro mecharical devise performs very 
the reaction' of thaswitchgearmanufactureisthesedays. wellundthal,tporformesbelteroralleastequaitotheelec- 
because ead pany seernsto have its own relaythal it is ma. tronic devise which I doll't think Is the case. We mentioned 
ke,Ing today. How dothey feel about us specliying a different sorne of these aspects of burden of electro mechanical 
brand of protection 0 the' standard In .err switchgear? devise. and 1 thtnk ./me If .0/ le'haps be'ng 'n the s/go' 
Thank you Induslry and have corna across ralays thai get electro 

m.hanical relaysthateetsortofJammedupwitlithingshke 
MA MALCOLM BARNES:AFFILIATE sugar particles and what nol in the bearings than 1 riot 

Untortunately 1 don't have a slide / the so called 'bus.bair {,perazed ut an and so on, would p/rhaps reansemal some 
protaction scherneusings//Ingon lt, butif youturn ropage thing like electronic devises have asgo// a chance of being 
Soft/notesthatweissuedtoyouonthisprotectionpaper reliable asanelectromechunicaldevise. Some of theearly 
Theregatittledrawingtherethatbasicallyindicateshowthis electronic relaysithink, thald,dtrytodolisonthebasisof 
part,cular sy•tam works Ithinkonathing we must remember analog circuits where there was a lot 01 heat Involved. you 

about 'frarne ledkage protection' as faras'bus-bar' pretect,on know disipation In components. a lot of cu/ents, auxiliary 
01 med,um voltage switchgear m concerned. I thal 'frame supply in relays. thleraw„an elementofunre'lability buthow 
teak*geprotertionw•ey/m/h faultiandif youbeartn M trled to maintain re'lability & modem micro-p,061560, 

mind that In most municipal and in man, industrial applica. relay,sio usethe Inicro·processorduring its pre- period of no 
tions tne -h fault current 's limited certainly on the 11'# faults around of continuous'¥ monitoring allthe elements of 

Sidet/something oftheorderof 300 or /Oamps Soan earth le electronics and Ils able to look / both the program and 
faul,ls not really mainly a catastrophe as far as whenR isa alsol checks vollages and various other factors within the 
bus·b'faultbutaphasetophasefacefaultisandphaseto micio-process'r. wilhinthecircuits,toensurethattherelayis 
Phase 'bus.bar' faults dooccur. Now thisisle purposeofthls healthy and 'f someth'ng goes wrong it opernes a little ele 

type et /ote/.on shown on plashers. The whole,dee / A ments or a little ralay contact th/then can g/e some soft 01 
ms that iou would have your normal IDMT over curre/and alarmthatitisthecase·Ofcourse'hatisp,obablyabeier„fu 

eartll fault relays on each clrcultbreaker ofihe 481,ownthere. allon than you would find WIthin electro-meehan,cal re,ay 

'f youhavea'busbar'faulton,yle,ncomersee·sfaultcur- whereya"wouldn'tknow'hatther/avwasfaultyuntilyou 
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carneback#youinextannuatolack/,wheneve,peopledo d/Ital/peof pdotwirepro•ectionateachendandthefible 
check the relaY I don't have any figures on meantime bet. /pil£ cables are ofcourse not subject to interference from 
ween failuresofthesecomponents lightning in other fields and forthat type of protection I think 

its still very earli davs, and 1 think people are olly starting to 
The question from Mr Frager of Durban about the applicalion Use the early systems by using fibre optic pilot wire protection 
of pilot·wireprotection, Ilistruethatstatic relaysanddigite| roll nd abcul now. Its oneof the onesthats Ilagged behinda bit 
relays are wsed today for piloi wire protection. We must 

The last question from Mr Murphy concerning the spicifica- alwaystry and look atthe situdtion thutre"point' usin the lion of relays on switchgear, I don't really want lo commenton direction olgoing to a new technology before we soctof really behalf of the manufacturers but 1 think lust switchgear users often blindl¥.go for it. Cneofthe maln problems witttanorrnal Ind to leave the choice of Ihe relay to Ihe switchgear man type of Salcor-type of pilot-wire protection is the interference ufacturer Basically •heysay, listen wewantacircu/breaker coming inon your pilot wire• does noi intarfere wit the oper 
of such and such a capacity and such and such ation of the relay or damagethe pilots and certa•nly in Eskom rupturing 
capacity and so many in amps and go ori andthen leave it atthat. my experience in Esko m isthat, people would be tending to 
Now tha s fine as far ag the man ulacturer m concerned / away from this type of protection because / all the inter- 
because lat gives him the opportunity lo use the vel 

ference and problems withmiots The newapproach toit isto cheapest ralay that he can buy, That makes him ofcourse use fibre opt]/ pilols and in/ead of stickingthem underth 
more compet,t,va with some of h' compet,mrs. Now from ground, they pul Ihem inside the overhead earth wire, ils 

some libres thetisers//ofviewthisisnotalwaysagoodihing Ifyou that go inside and they are made up when the wan, something little better than thecheapest then I th ear·th wire is made and Inkyou this p•events the other aspects of con- should be happy with thesituation as il is. Really I believelhat tractors digging up the pilots while they are laying cables in people should take an Interest in whlatthey arehaving or,their olher trenches or making roads and things under power lines. 
sw,lch. ear panels and should tell the manufacturer what they 

The approach thereisto use a dighal communication, with a want. 
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THE APPLICATION OF SHUNT CAPACITORS 
TO RURAL DISTRIBUTIONS SYSTEMS 

P.J. Newham, Pr Eng. - Rapha Pretorius Associates 

MRAHL FORTMANN: PRESIDENT villages of 22 kl. or recently 33 kV, 16 used for less densely 
populated areaswhere long di•ances are involved Mr Peter James Newham was born on 17 February 1955 The two distribution lines used as a reference in this paper 

His highest qualifications are as follows:- have been chosen to represent the two clas- descrjbed 
al B,Sc. Eng (Electricall <Pretoria],1976 above. The first, an 11 kV line with a total installed length of ap- 
M B.Sc, Eng.IHonours)mlectronic){Pretorial. 1979 and proximately 30 km, ;5 'ocated to the east of Pretoria, and is 
c) Government.lificate of Competency Factories• Electri· known as the Onbekind North line, while the second, a 22 kl 
cal) No 990 line with a total installed le/gth of km, is located immediatelyto 
Peter is a Rewistered Professional Engineer and Graduate 
/ 

the ea•t of the Onbakend line and is known as the Riegarspoort 
ember of tile South African Insmute fo,Electrical Engineers. 

310 
line 

nce January 1987 to the present he is a Director of Rapha 
etorius Associates Inc He is also a Director of Powerplan VOLTAGE DROP AND LOSSES IN A TRANSMISSION LINE 

Systems Analysis %0 Ltd. The following fun damental vector digrarns show the effects of 
From December 1983 to December 1986 he was Chiellis- adding,huntcapac,torstoas,mpllfiedrepresentallon/aians 
tribution Engineer -Primary Nerfork Prolects with the City mi,sion lina supplying a load with a lagging power factor (Cos 
Council of Pretoria. 0 . Without capacitors the load and line currents are Id=ical 
From October 1982 to November 1983 ha held the post of Adding a capac,tor at the load end, and aSSU,illng the load cur 
Assistant Chiel Distribution Engineer - Primary Network Pro- rentto rernainconstant re,ults ina reduction in the line cuuent 
jects with the City Council of Pretoria 14 This results in lowersystem |Osses due to the lowef F (A+ JX) 
From July 1979 to September 1082, Peter hetd var,ous posl. losses, and increased voliage at the load end due to the lower 
tionsinthe T/ecommunicalion SectioniftheCity Councitof WR+ il)vokagedrop 
Pretoria li can be cle.* seem from the vectui diagram thata mini- 
From 1977,0 1979 hedid his military service, mum point for 14 will be ob'ined when th„eaitive portion of 
Mr Newham won the Siemens award for the best final the year load current (IL,Siniw is aqual tothe capacitor current [Ic] 
thesis at the University of Pretoria •n December 1976 
His specialized activities include · ..". 12' •/ La. 
al Highvoltagedistributionnerworksandsubstationdesign 
b) Power systern analys'and demandstudie'. 
cl Power gy/er modelling and associated computer 
sof,ware, /cluding criati" and management of sys/emdati t bases 45 
d Relay protectionco·ordination. 
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ABSTRACT 

Using examples selected from a sen/of Investigatior,5 the Theon,yother nlathod/avadableforreducillg the line lossesare 
methodology el applying •ht.In' connected power factor c•rec- by •educIng Ilne current using a higher voltage level, increasing 
tion& (PFC) 10 rural lines is cove•d. Methods / calculating the conductor sizes Ihus r educing line resistance, 0, reducing line 
opt,mum application 01 PFC, MIghlighllng "Short cuts" that have reacian•abymovingthe l ines 6106er logethe, eg. adopting a tri- 
bean developed and tested during a serres o f bfudies angernent are given, foil rather than a W arr An increase involtage may 
ThieconomAsof PFCapplicationaredemonstratedusingcase /so t• obtained by .1 sing a line regulator {autortran/former]. 
study examples. but these introduce additional losses due to their reactance 

Series capacitors Can /160 be Used but their a pplication hasto 
INTRODUCTION be Carefully .culated and mo.,tore d, Adequate series bank 
Rural distribution lines are a way of jife. being the most eco•- protee(ion rs also eDmI>Jex These inethods are exirenle(y costiy 

kai, and oflen the only practic:al r•.thod of providing power when comP aredtothatof shuntconnected PFC 
53:j areas with a medium to low density population The perfor- 

ance 01 these lines, dictated by their length ar,d exposui / STEPS INVOLVED,N THE APPLICATION OF SHUNT PFC 
elemenl is often unsatisfactory, as most people who are TO A RUHALDISTRIBUTIONLIE 

suppild with electricity In this waY wdI readlly test#V .ben can PFC ..1.7 
1/ South Afrira fural distribution lines can generally 6/ Thefollowing cond/'"shave been found to economically jus- groupedintotwofairlydistinciclasses. The fislf normallyo/ra- tigtlle use of PFC on ruraldistribution systems. tingata voltag levelof &6 klorll klisuilisedtosuppliareas 

on me fringes / cities and towns while the second operating / a) Low.....1,/Ilts 

VME' rEGNIESE 7D VERGADER,No - REFIEMBER 1988 



Low voltage complaints. particularly when originating frm Anal/mof data 
consumerslocatedneartheends/arnialdistributionsys Placement/PFConrur/linescanbedone/thimplerulesof 
tem, are cuased by excessive voltage drop under highload lumbeg. a cornmon rule fortheapplication of PFC a rurallineis 
conditions Together with low voitage (which can normally the so-called two thirds rule, where the capacitor is placed at 
be compensated for the tap settings on distribution step- two thirds of the distance along the line. This method is however 
down transformers), Is the problem of poor regulation. very ineffective as can be proven w/h a little accurate analysis. 
whe, consumer voltages can change excessively depend In the last few Years with the advent of the Personal type of 
ing on loading conditions on the line. Computer, ext,emely powerful and cheap computalional power 

has become available. Parallel to the developmen,in the har 
b) Overloaded lines 

dware hes also been thesoftware and severalextremely eflec 
The problem of overloided lines, often caused by "creep- tive load flow and fault level analysis packages have become ing" expansion of rural lines and additional loading leads to available Initially these were somewhat difficult to use as their 
thesituation where conductors may not be able to safely interface bore much resemblacne to the punch card forma• 0. carry ihe load current, Alternative me,hods of eitherre con inally used. but recently have become user friendly with data 
ductoring or providing alternative supplies are extremely libraries, menu driven commands and extensive error checking costly when compared to PFC. on the data. 

c) The/eed to extend jines. The use of such programs can result in •he 0*isIng of a 
Thelimitof aruralline,snormallydeterminedbythedli[}w system to a degree no previousl• possible. Various scenarios 
able voltage variation at the end of a line sec€on, which is which previously would have taken months to analyse, can be 
caused by the differer,ce in voltage drop under minimum rnodelled literally within second, while some programs even 
and maximum load conditions. The definit•on of this voltage offer routinesto opimisethe placemento'PFC accordingtocer 
variation Mr ger,8•al concumers as determined under the tainruleseg. minimum system loss or maximumendof line volt. 
ElectricityAct,isamaximumofplusorminusfivepercentof age 

nominal. (these limits are preaently subjectto much discus· With such e program however, com plete confidence in the 
sionh Generally wlen designing a rural line somewhat Sistem model is required, and vernieation of theoretical results 
wider tolerances are allowed for economical reasons, uith with those measured on site is essential Our Cpainful) experi- 
igures 01 plus five and minus ten percent being used in ence */e useof such programs foranalysis p,posesis'ha,60 
sonme instances. It was reported th/t low voltage complaints to 70 percent of the time isactually spententering and varifying 
generally occurred when TI pictures began t/shrinka/d themod/20 percentondoingtheactualanalysisandtherestin 
lidge motors overhear. ata voltage of approximately mious producing output results In the desired format 
twenty Irce. The following steps are generally Tequired to get a mo(ie! 

Applying PFC will often allow extentionof an existing or going": 
new line without the expense of providing alternative sup- a) Mentify /e system to be /,de#ed. 
ply point/s Modelling each rural distribution system down to the ind i 

d) The kIA vidual 71ri# consumer entails much time consuming effort and 
shoul only be used H Where a accuratecalculation supplv authorky purchases olsystem lossesis its power ona kVA ta- 

riff desired We have found basis, thiough several detailed studies the reduction in monthly ma•imum demand 
that the network to be charge {currently between R15 and R18 per kVAh will al- analysed can be greatly simplified, 

most always justify the installation of *C. the calculat•on of whether without introducing significant errors in on a 

rural distribution line #tage profiles. Small spurs can be reduced to or elsewhere an in a distribution system equi•al- 

ent lead and the ing,in backbones of the Istem broken up 
The Collection ofdate. into approximate 1 km sections, withassociated equivalent 
Often thj. most tedious and time consuming aspect of any PFC loads 
prOJect isthe needto have sufllcient data on hand. Thetwo main * Calculation of system loading. groups of data required lor a rural line are When bund Inn the system database it is impractical to enter 
a Loaddata an actual Imeasured) load for ach general coiumer In 

The first requirement is to measure th line loading at source. budding the database we generally use thi suze of the sup. 
and prefereably st a Il major junction po ints Measurement pl' transformer for active power demand and use a fixed 

01 active and reactive power and voltage are required, and power factor. generally 0.9, to calculate a value for •"Ct,V,3 
recordings of end of line voltage are invaluable for cross power demand. The facilig to ratio loads, which 1• available 
checking calcuiations in mosl load flow programs, is then used to set lipspecified 

Several typas of instruments are available for such load conditions Larger consumers, eg a factory will need 
measurements. 'anging from simple chart recorders spec' consider"on. as the' will 'pically have a different 
through ./.type instruments. An instrument develop load profile to that of the general consume, 
during the course of the investigations whereby loadin g The type o# loading must also be analysed and taken into 
data is directly recorded or floppy disks for later analysis account Load can be generally divided , nionstant power 
has proved invaluable in bypassing time consuming. m/ loids, ag pumpts, where a wriation in voltage does not 
pronedata transfer. cause a change in loadinl or constant impedance load 

where a change In voltage leads to a significant bl Sy/tem data. change,/ 
loading. Most load flow program$ are able b cater for a The collection of system data can be the easiest or worst combination of both •pes of ad 

part W a rural line study. depending on how well records 
havebeenkeptuptodate. Typical data requiredarelengths c) Modemng /thesouice. 
of hines. consvuct,on, impedance, and If possible, consumer li must be remembered that the source f.r Ihe rural line to 
loading, or + least Iransformer sizes. Consumer billing data be modelle. I lotidel. and itis almostalways necessary 
is an invaluable source of such informa•ion, although some- to model some distance back into the supply system to 
whattedious to analyse allow for autornatle tap-changers as well as voltage drop 
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d Mode/vermcation INSTALLArION AND PROTECTION OFPFC ON 

This " Ihe most importa"wction of any iystemiudy, for RURALLINES. 

new or existing systems. For an existing sys/m adiusting In;lallntion 
loading should lead to u point where value measured on 

pFC on rurallines Is normallyinstalled on an exi/ing pole be 
sitecoincidewiththi/given bytheorogram. Thisgrocess neath the powerlines. requiring no additional structure should be repeated forseveral loading conditions The capacitors are usually connecled in an unearthed star ar 

For a new system this can be a little more difficul' and 
rangement / avoid zero sequence (earth faultl curronts that 

spot loads sheuld 6/ used, and the •esultscarefull¥ checked may be deicted by the sensitive earth fault protection normally 
with mplified -nual methods dised on such lines 

Typical errors which always seem to occurin date Input 
The capacitors themselves normally incorpo•ate additional 

are misplaced decimal points Init normally picked up by measure, Iwhich cannot be mentioned lie>re for patent Teasons) 
program error checksl. isolated sections of the system. to reduce the possibility o f damage under transient voltage and 
(normally picked up, or incorrect referencing of impedance currert conditions .pically caused t,y switching surges and 
data in a librarY (not picked up by program error checks). 41 lightnhng Ir, adoition zinc oxide,notgrapped' typearrestors are 
01 the above render any program output u.less, although Ilormally coupled directly to the capacitors. 
Re output often uppear5 lo be correct. 

Protection 

The primary protection for capacitor banks on a rural line I 
Daclion,i to the emountof PFC toapply. usually provided by means / sui/// graded *ses in drop-out 
The quickest method of determiningthe amounto' PFCM apply isolato•s These 15r,|at¤rS should Incorporate highipeed contact 
to a parliculardistribution line is M refer toth. measurements of separation with suitable arcquenching measures, and be pro 
kVArloadIng. In the follow•ng Sumple / Legerspoon /canbe vided with a mechan,sm to Isolae all thrae phases in the even! 
clearly seen that Ihe kVAr loading can be split into Iwo clearly 01 a .Ingle-phase fuse loer.on 
identifiable groups. that under minimum load conditions and Unlesss pecifically designed for capacit or switching, Isolators 
fhar under normal load cond'lions shu„tri not be Operated Nve. as Presfrildng r.an occul, reading to 

excessively #gh voltages on the capacitor Es 
30 MIN *Ar DEMAND 

r,•-OC•, FE•CER Switched capacitor banks 
Switched capacitor banks have ·lot yet been mdely applied in 

uth Africa. alt ough their use / the USA is wides D rea d 
nerally the switches have been of the oil-insulat•d Ipe As 

e 
m intain ng these is always a messy,nh, SF• •rl[I vacuum type 
•witches are now being incrnasingly 'tilised i .. 

-The switches themselves are extremely compaa, and are 

nor 0 mallycontrolled by kVAr damand as measund on the line, 

together with an overvulkage interlack Simpler schemes are 

0. 23#239 j often applied. partle/arly tine Mitch or ripple control 

Harmonics 

Harmonic currents ancause problams wh capacitors. The m. 
pedance of the supply together with the Capacitors form a res 
onant circult and if harmonics are present at or near "5 fre 

The 1:VAr loading undux minimurn load conditions Is cuused 
he amplified to an extent determined by the mainh· by the ma flnetis'ng nurrents and iofes il, Quency thay will the distribution 

tevet of harmonic generation. and the dampfng provided hy the 
transtormers Fixed caparitor banks are bust for cofrection 

loads The•harmonicacano•erloadlhecapacitors. Inlhecase under mis 1©ading 'Indition 
of rural line.. m,nmal harmonic generation is usuall, pres- Under •10*liyi•Jm Joad conditions kVAr loading Increases 

sharply 0,1 111/ Tieger&,•oort tine, bul surprisingly the Onhekend 
ant and the load damping •s signmcant. Only •n excaptional 

r edoes,loishow a similartreed. Thlywas foundtobenialnly cases leg Factory with large thyristor controUed motols) could 

EI 3=c3 
this becorne a problem . te ./ extensive use of pumps on th© ..e remote •farrn- 

load fed b¥ the Tiegerspoort. as opposed to the "re,iduntlai 
s allholding" load fed by the Onbekend line. The. ideal method 
ofcompensat,ng forthls Increased kVAr loarlis the use of au,0- BENWITS PROVIDED BY PFCON A RURAL UNE 

mat,cally convolled capacitow banks Which areonly switched •n The attached table illustrates the benefits obta Inable by apply 
wlier• i,ecessary ing shunt rapacmors to a typical .ral Ilne experiencing minor 

problen,swith end-/1 line voltage. The table Is derived from the 
•••ult 01 several Investigation, and will not neces,arily be app[Ir- 

Determination / the optimum placement for PFC ableto•Ilrurallinesituations 

PFC is always most effective when placed at the load Theecon The most significant benefits are 
omlcal „ze of Cap=tors lies be•en 200 and 400 kVAr in the I Red'.10/inhne;tsses 
6,6,0 22 W voltage range Using ihe load flow program. with In the case of fixed shuntcapacitors.n overall reduction in 
these capacitor size,i and starting with Ihe rilaJor load ,unctions line 4essaE of around 75% w,Il ba obe,ned Tllr6 saving ri poll' af a rural distribution &¥stem, enables the solution to be cresses to appiox,/ately 2196 with the addition of switched oplimised with simple trial and error in a shot time. Alternative capacitor banks Economically thi• saving Is not riormall¥ sys// conflgurat,01•5 can also be eas,)yinvestigated. ennugh on . own to just,4 /0 applicat= o• rhe lishould be noted that capaci· one ortwo km does not have a great lors 
in/luence on the results. and PF' shoold be located for eus¥ ac 
cess by maintenance personnel Gene. maintenance •taff can bl Inc•ease •.enefgysaies 
normally provide al invaluable Input In this regard 0/ilh the increase in voltage comes a significant increa &e in 
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LOOK TO WESTINGHOUSE 
FOR LOCALLY MANUFACTURED RURAL 

CAPACITOR BANKS & ACCESSORIES 

I Direct Pole Mounting Frame f 12- 

Type LBU·ll 
ca. Units Open T,pe Cuteut 

Type CIR 
CSR Oil 40'trot Pter 
Switches Translormer 

J 

FOR MORE INFORMATION 
CONTACT YOUR LOCAL 

WESTINGHOUSE 
REPRESENTATIVE 

DIstribution Class 
Junction Box Assembly Lightning Arresters 

Distribution Components 
P.O. Box 1396 

Randburg 2125 
Tel: (011) 792-2705 e Fax: (011) 792-2351 
Telex 4-26429 
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66 Electrical energy is the common factor 
that binic us in our quest for a better 
quality of life for all our peoples. 
By concentrating on the positives, 
on common development factors, 
we are building bridges for tomorrow. 
1 believe thai electricity could be a 
catalyst not only for illustrating the 
interdependence of all Southern 
African states, but also for stimulating 

a new development in our subcontinent. •9 
Dr. John Maree, chairman, 
Eskum Electricity Council. 

ESKOM \ 

&•i. a*h.*•s 
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power consumption. Alhough this increase G difficul, to CONCLUSION 

quantify eg. a ge»er will heat up more quickly and thus There is no doubt that shunt capacitors are probably the most 
switchoffearlier, theincreasadrevenuacanbesignificant effectivereansolimprovingtheoperationofaruralline. 

Combined with the savings in line loses these savings will Inthe pasttrial installations havegiven problems mainlydue 
norrnallv justify the installation of fixed capacitor banks. to capacitor design and incorrect application. The Tiegerspoort 

installation installed as a result of detailed studies as describekl 
4 Improvement in Vokage and Regulation above, incorporatin improved designs has survived a full sea 

Sh- capacirors are the most economical means of im son. including several reported direct lightning strikes to the line 
proving voltage on a rural distribution line, Fixed capacitors nearby {50(to€OOm) the capacitors it is interesting to notethat 
however only result in a margins: improvemen' in regula- although equipmen' such as iransformers and surn. divertors 
lion Withswitchedcapac,torsonlpicallinestheregulation wared,rnaged. noproblamhavBasy/beenexpe„encedwith 
can be Improved from 20% to 5%. Tha economic bene• the caparitors 
over alternative methods are obvious The use of modern load flow programs is essential to opti- 

murn placement of capacitors, but as with all computersthe out- 
d' Increased line capaci' putis only as good as the input. The economic adventages of increased line capacity, in the -The installation of capacitors therefore is still dependent on 

order 01 1296 with fixed capacitors and 20% with switched the followlng maxim 
capacitors are obvious when compared to alternatives of 
providingatternative supplies, re-conductoring or going *o a · Sound engineering Judgement is the come,stone of capa· 
higher voltage level citor application on distribution feeders.- 

TYPICAL BENEFITS OF PFC ON UNCOMPENSATED RURAL LINES 

BENEFIT FIXED BANKS SWITCHEDCAPACITORS 

Reduction in line losses 15% - Economic benel on its own 20% - Economic benefit on its own 

will not normally justifr application will not normally'ustify application 
of capacitors of capacitors 

Increase in powers.las Higher voltage leads to highe' Higher voltage leads to higher 
power consumption by certain types power consump'ion by certain tvpes 
of loads - Hard to quantify accurately 01!0805 - Hard /0 quanifY accurately 
Appiximatel/2 to 3% Approximately 2 to 5% 

Better voltage regulation Improvement in regulation marginal Regulation improved dra5tically 
2 to 3% Application of capacitors Justified 

alternative methods 

Increased line capBcity 15% - Application of capacitors 2096 - Application of capacitors 
justified when compared to justified whencornpared to 
alternative methods alternative methods. 

Aeduction in Maximum Application of capacitors justified Application of ca packors justified 
demand if kVA demand tariff is applied by it kVA demand tariff is upplled by 

u pstream supply authority. upstream supply authority. 

APPLICATION OF CAPACITORS 
IN ESKOM RURAL NETWORKS 

AUTHORS : P.V. GOOSEN AND E. FRANCOCCI - ESKOM 

1. INTRODUCTION the rural power diskibution networks in le U.S.Ar i. whic. ha- 
ve many similarilies with South Africa, ws are (Inly now coutiou 

The value of power lactor correctionnIndustryis well und/- slystar,ingtoapply,histechiologyinourrural ret,culationne- 
Stood and wideli applied for direct money saving when : kIA Iworks 

tariff applies. Additionally, lor new installations power lactor This move is greativencouraged by pressure to suoply cul 
correction results ir, handGome capital savings omersatthe mos' economical tanfl and also to improve the qua. 

Althwgh capacitors have found wide·spread application in litY 01 existing supplies. 
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2. BASIC THEORY Eskom typically installed Xc values are in the order of 0.4 pu 
Capacitocsare used for bothseries andshunrcompensationand of X1. 

a general review of their principles is therefore appropriate. Although a series capacitor mayonly be rated /or 10 pu line 

voltage, it maybe required / sustain many /res line voltage 
2.1 Sidi,compensationlsee/igurell uniess protected by bypass elements. The cost of these expensi 
Seriea ca/citive corn/en•ation Ls applied o n long ki hnes for ve //pon/ componants like bypass are-gaps with Biociated 
reducing the effect of indicutive impedance k increases the control and protection. or very powerful zinr. oxide voltage·Imi- 
maximatreal power tht may be transmined without jeopardi- ting surge arresters and associated switchgear, make series 

zing the stability & the network: compensation less competit..lower systern voltages. This is 
despite the fact that lor the same voltage regulation, a series 

P - (.1...sin a) /XI bank will require a smaller kvar rating than equivalent shunt 
where VI sending end voltage 

bank 
V2 - receiving end voltage 

Series compensation works well on long low-loss hv lines be- 
a = angle between Vl and /2 

cause the line impedance may be considered as purely inducul- 
XI - line's inductive impedance 

ve. Th/ is welluirated by the X/R ratios of Eskom's 275 to 800 
A capacilive impedance Xe in series with the line reduces me kV lines which inge from about 10 0 20, le the inductive partof 
total impedance from X1 to (Xl-Xc) the impedance £ 50 Hz & 10to 20 times greaterthan the resisti 

Seriescompensation is only neededto the m/thatena- vecomponent. Althoughseriescompensationdoesno,influen- 
esfullurilizationofthelinecurrentrating. Moreoftenthannot, celinelosses.Mhastheadvantagethatnoswitchingisrequired 

*g. Icapacitor'scurrentralingbecomesthelimiung factof forpo- since the le,el of compensation i automar;cally regulajed by 
er transfer. the value of the line current. 

SERIES CAPACITOR COMPENSATION SHUNT CAPACITOR COMPENSATION 
R * 

Ac=o,4 12 7 l f1 
I ER{ »C 

! NO COMPENSATION 
TRANNISS ]ON S'(STEM 

4 

el LOAD 

ER#I / 2/4 
SHUNT COMPENSATION 

4 

VOLTAGE DROP WITHOUT SERIES CAPACITOR \464-L---22 1 
4.V 

EFFECT OF :UPROVED LOA) POWER FACTO-/ 
El// /1 

<3 1 ER 

VOLTAGE DROP WITH SERIES EFFECT OF 
CAPACITOR OVER-COMPENSATION 

•EADIMO POI'£R FACTOR] 

£/8 1 FIC.2 

2.2 Shuntcompen/ation(/eefigure 2) 2.2.1 Surgelmpad•nooloading(SIU 
Shuni capacitive 'o mpensation 01 hv Ilnes provides reactive p.- At the beginning of its life, a Ilne typica'li opeites .8 low CIr- 
wei at the termin/storounteractinductive volt drop on ihe line ren, level and its inherent distribute/capacitance over-compen- 
impedance due to Inductive load Since it re'uess the line cur- sites Its own inductive react'•e power require rnent. Asthe load 
rent the resistive line loss Is red uced grows, balance / reactive power consurn.lon (proportional to 
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load current squared) and generation (proportional to voltage Contrar¥ to hv lines. the )(/ R ratio forrural lines c@n be aslow 
squaradl is achieved. This particular condmon is called the Sur- / 1. This is explained by noling that inselecting theconductors 
ge Impedance Loading (SIU. and their arrangement, no provision need to made for control 

ling corona discharges. Sizing can beoptimized purelyon volta- 2.22 •olutionof 'huntcompensaion le drop. mechankal streng:h. cu/ent ca•ryjn9 capacity and 
Lightly loaded medium to ling hv lines stan off being compen cost considerations. Theconductors are often tailoredto the ex 
sated by fixed shunt reactors ate,ther end to compensate for the tent that the end sections and spurs are tapered down. 
excessive Mvar generated, Eventually as the load grows reac resistive • 

With le poor X/R ratios given ' both inductive and 
tor d,sronnecting switch/6 and finally iwitched Shunt capacitive vol 1 drops are important. While the resistive volt drop caused by 
compensation atthe rece,vinged, maybe installed tocontrole the real load (MW) can only be compensated by source volte ge 
voltage regulation as loading exceeds the SIL control. the inActive volt drop caused b¥ lagging load curre/ 

Once shunt reactive and capacrtive compensation are avaida mav be controlled by Itralized powe• factorcorrection for the ble om /8/ control the full range of load conditions. In mult ine 
many small loads 

Situations operatin' advantages are achieved byellocating all 
The supply design strategy asiumed Is there/oreto start out 

switched shun( compensation elemants to substation busbars, 
with maximum voltage, controlled by an automatic 0/0/d tap 

instead of having them dedicated 'o individual lines changer As the voltage downstream drops to unacceptable le· 
22 3 Sh//compe/sation as voltage division vels. automatic series vottage regulators may be used for IMs- 
Shunt compensation can be explained 8 voltage division. tin g. Then at points calculated for the best cenialized enect 

The network at a point can be character,2ed by an ideal voliage fixed or switched shunt capacitor banks may be addad. Ah- 

Source In series with a purely Induct,ve impedance (Xm ratio > hough not acting on the same components of the vD,lt drops, 

10) Funhermore, sinceme In-phasecurrentof realiMM load, capacitorsarepreferredtoseriesregulatorsfromacostandlos- 

drawnfrom9uchaninduct,vesource,producesavoltdropcom- sespointofview Finaladiustmentstothevoltageof individual 
Ponentnormeltothe rece/Ing-end voltage, this load current customersigdone withthetapsof theirsupplytransformers 
has Atie Influence on the magnitued / the rece,w/g2/ line Computer I oad Kow programs, T/able mad data and ne*/ 
Voltage Ontheotherhandhowever, inductiveloadcurrentpro· parametersaree5sentiul foroptimizinglinesandcompensation. 

dum a directly subtrailing in·phase voltdrop Given a line system and a loading situation, such a program can 
Practical firstorder voltage regulation levels cal, therefore be determine the optimum sizing and placing of shunt capacit,ve 

obtained by considering only reactive elements compensation. 

The value of fixed compensation must give acD8ptable volta- 
Vb - X/IX+Xni ge profiles for low and high loading conditions. If the cost of au- 
where Vb - local busbar vo(tage, m lomatically switched caDacitorscan bejustified, an improved le- 

X - impedanceof compenuting •eactor 
vel of compensalion can be achieved for higher loads 

orcapacitor Optimum placing of compensation is determined by min 
Xri = network equivalent Impedance Ef zing the network's kW losses A 30% reduction is not unc 

2.2.4 Reeulationcalculation•u,ing/va, Mverratings mon. Thisoptimizationisbes:performedbyacomputer. Cape. 
For conceptual thinking k is usefu• to convert the above impe- citors can generally be sized to suit requirements 150 kvar, soo 

dances to power ratings kvar, 750 kvar and 1000 kvar have been provided. 
Condit,ons on @ 11'e maychangetoth. e.tentthatre·colduc 0 - V.V/X 

toring and there/Ore also relocation or replacemant of 
where <1 - 3 phase reactive power. Mvar banks. are 

required. 
X . reactive impedance, ohm 

Erection ola fixed bank In m da/pre,ents,loproblern when 
V = line voltage, kV 

existing pole structures can be used. Two days are required if 
Because compense/g equipment is characterized by their addition,Jpoles have to be planted. 
3 phase power raling and the network equivalent Impadance Is 
Often speclf,ed indirectly as -MVA fault lever', these ratings are 

useful in calculating ma voitage variation eflact m be expected 4. COILUSIONS 

trom a compensating element The applicallon of fixed and switched shunt capacitors are be,ng 
used more and more in le Eskom rural distribution #*4 in 

Vb-Vo = Or/On order to provide the maximum number of electrrity customers 
where VIVa - busbar voltage 1•ariation, PU wrth cost eflective se•vice. 

Or = 3 phase power rating of reactor From the hv neworks and industrial power factor correction 
Inegaiivesign forcapacitor) the theoryof shuntcapecitive compensation is well understood 

On = MV' fault level 
For application in Eskom's rural newks, the low X/R ra•o ,n 

Prom the voltage var,ation resulting from swit. hIng a known va- theseneworksmust be given proper consider. on, but modurn 
lue of compens/ion one can now /0 quickly deterrnine the computer technology has become available at alfordable prices 
-MIA short cl rcuit level- of t•,e network. to stidf and *6mize the solutions Theie stud•eg end solutions 

do however require reliable data bases of the net,vork para me. 
3- RURALDISTRIBUTION LINES tersand actual operating condlt,m for low and highloads, In 

From the total cost ot approx,rnalely 818 500 per km for 22 kV order to obtain N best results. 

rural 'Ine. il is Quite clear thit the maximum number of uzers bal technology is available to solve 'he combination of so. 
0-economle and technical problems presented mustbe by the electrifi served with a particular line. c 

Af rika and A the •age varlation /guru of £ 7 5% is commonl,· used b¥ Es- Cation of sparsely Populated rural areas In South 
korn possible use should be made thereof. to guarantee the regulation at the poin' of supply last 
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MT Pit Goosen obtained his B Sc e1 ectrical engineering 

Igra0 from Pretoria University in 1969 and his honours 

de@ree from thesame University In 1971. 
Fiom 1970 to 1972 he was Enginair-in-training with ESI<OM 
and in 1972 hebecame Preect Engineer fortheApollo-Cahore 
BIMProject. 
From 197201974 Mr Goosen wi seconded to AEG Berlin for 
:raining in HVDC technology in ganeral. and autimatic con* 
tral systems in panicular. He wasinvolved asde/g n eng,neer 
for design. development andsimulatortesting of contro 1 sys- 
tins lor Apollo.Cahora Bassa Project 
n 1979*heApollooperaconwashandedovertoESKCM Reg 

ion and he was transferred back to Head Office as Senior 
Engineer in the Protection Design Division wi'h cont'Inuing 
Involvernentinthe Apollo project. 
Hom1980ri 1986hems Sen or Enlineer n ell mam 

Section, responsible for Power Capacitors and Sta•ic Com· 
pensators and the developrnent s,muiator testing. layout, 
nitallation cornrnissioning, acceptance tesbng, operatg 
and protection optimisation, of SVCfs 
From 1986 to date Mr Goosen I Chief Enginee, for the High 
Voltage Power Equipment Section in the Transmission 

Engineering Departrnent 

Mi P\et Goosen• addres•ng lhe dettgala d M, P j 

Newham sealed 

MR KAMELBILEK: AFFILIATE genier being dimensioned lor average demand, will therefore 
1101 make much difference. Luckily there are seldom large 

As the theory has been exhausled by previous speakers, lei'S motors fed by excess•ve, the voltag e change will exceed a 
iake a lookat some points / practical application. maximum tolerable limjt of 3 pacce,11 
P.rhapsthe most mp/nant,• the liceptance ola power fac It must be recognised 'hatthe capacitor isonly one of thetools 
lor correction Scherne byth"perating personnel at operat tor ensuring Quality / the elecirical sup'J' 11 is also an 

ing level Frequ ently 1 h avefoundthal the bene s of capacitor econornical,0.l as th. payback per'lid measurel in months 
installailons are known to ihe eng,r•eer but were not under- 
stold proveS. 

by operating personnel and the C.pacitors were 
The raliability of the capacitors is the key to Ihs successful regaided as a n extra load. an engineers toy. a nuisance ingen· 

praclb, Thepe/ormance in dral. With accor- such an attitude, the capacitors fall applicalion of into theory into misuse on 
dance with IC specification may not be sufficient if the the first suitable opportunity. I have had some Ruccess wi,h 
capacitor rated values in w chosed accoiding to actual con· thetollowing explanation 
ditions, A common error is theautomaticassumption thatthe 

The concept of an electric motor consuming apait f•rn the capac tor rated voltage equals to the system rated voltage. 
active.working power also thereactive. magnetising power is The basic insulation level {BIL)isnot always mainlained on 
accepted by most electricians. Thal Ihese powers come frorn the wooden pole construction ne and this could be vital to 
8 power station and havetole paid for isclear Now,/11 that the capaolors. The Inhere/abllity of capacitm to absordihe 
is needed to r understandir,9 // to see the capar/0, as a surges cannot be relied upon unless the star point of the hank 
generator of reallve power 'he small pr'/e power station. s earthed As eerthing of sir point conflicts with standard 
Unfortunately it is lim;ted m producing reactive piwer only, earth laull protection. surge arrestors are Meeded to control 
but Ircan and should be placed close to the point wheresuch BIL. They ho uld be of metalic o,ide. gaimess /ype. capable of 
powerisconsumed conducting the surge charge to Garth The preserice of a 
The volagesupport provided by thecapacitors can be•nthis capacitoi next to the wito, 4 ,norease le peak current 
wav intuilive'V grasped. thwou gh the airestor, so the t¥pa with high specific energy 
Thisameanalogyexplainswhyforcempensationofthebase shouldbiselected<approx.4 kJ/ratedkv).Thepreferredcon 
raaci,ve ,Dad, malnly a magnetising current DI permanently Recting Point Of the arres,or id between the line fuse and the 
connected iransforrners. the parmanently connected Capacitor or the capacitor switch. Use of disconneclor, a 
capacitorgaresuitableandwhyforfluctuat ngreactivepower popular component of d stribution class arrestor, 's not 
demarid // swilched capac,1// are preferred, recommended The fuse on line s•de & arrestor should pre- 
Another problemitthelthic,Ipacitorsrnay not fulf,lunrealls vent a lockout of line. 

1/ upectat,ons. The voltzle suppo/that IM lixed capacito, Thetusing /thes/capacilors,sdonab/drop-out•uses. Fuse 
bank provides will be only several percent, Its effect on vol- link type "T a·i, •low s preferred. rated between 1 2 and 14 
iage regulation can hardly ha seerl. The switched bank will times capacitor nominal current. This lus,ng lc,or m,/ 
improvethe veltageduring thet,me of high dernand onlybut appes, low bit the ··T" link has a,readY a built in overcurrent 
i,scost smuch higher The light flick/rwill ...cured.ythe factor of 1.5. The drop out fus /5 // notintended tc ba the 
Bilched capacitor bank as the switching cycle of the bank ls Switch,/9 device. Or, the switched banklhet,No m,tches 
lartooslow, Thetypical discharge per,Odafterswitching Offis break the load current pric' ID han dling 'he fuses. On a fix 
seleral minutes before the bank can De re-energized. The bank the occa/onal re Insertion o fa blownfuseafterast or 
shorttimedernandofreactlve powerdu,ing[/gemotorstart- would have to be accepied but 1 or healthy link removal t .=El 
ing will na mul/,ple of averagedemand andthecapacrlor pre- shon interuption ot the su pply should be practised Where 
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this I not acceptable, perhaps the loadbreak fu»holder t,on systems In South Africa. In ord/ to der,•e the greatest 
assembl/canbeconsidered.Whileproviding Jessarcingard benefit from capacitors however' It is necessaryto he able to 
less contact damane, the speed of loadbreak is not sufficient provide complementary equipments to prolect and control 
to avoid overvottages an cipacitor. 1hese capacitors. Thus equipment must alo be economically 
The main reason loringtall.capacitors is usuallyexcessive pricedto jus* installation and similarly abletowithstandthe 
volta/drop.Logicallythevoltagewillbeselected/sthegov er•vimment 

Throughtheyearsofdevelopmentandappica . 

erning parameterto con,rol the switching.The se.Ings of the tiOn of capacitors to rural systerns in USA. purpose made 

Nght voltage level and the right amount of hyster,sls are dif equipment9 such @sload break drop outfui isolatorsroil and 
ficul"opred,ct. Anoperal,oncounler,rf Installed.wiliprov,de vacuu,mcapacitorloadswitches.Ioltagecurrentand,arcon 
an inexpensive way to confi•m the correct setting Re trollers plus Dther ancillary equipments, all Speclfically 
changesintheloadpatternove,et,mernayrequ,rethere set_ designed for rural installations, haveevolved The application 
ling of controls. Low maintenance requirement limits the has been go commonplace thal US ulillhes and capacitor 
chonce of available switches Two or three zingle phase manufacturers holdstock of c/pacitors and components rn 

switches, with vacuum as a M,!ching medium, arn used. pre.engineered form such tha' imrnediate installations can be 
The last problem lor whuch we have no easy solulion made, isthe This point demonstrates thai the te.nolog• of apply· 
lack of informalion on the immediate StatUG of the capacitors ing capacitors to rural systams Is vary mature. We have no 

Apart from the remotecontrol s/stem. which is race/ly/rled need to re Inventtlus wheel 

by ESKOM mvadviceistolocatethecapacitorsclosetothe Thebenefitsof installingcapacitorstu havebeenenumer- 
regular rou te 01 operati ng personnel so the position of drop ated by the previousspeak:ers are: 
outfusescanbecbse•ed. Reducti on in losses 

Release of system capacity delerment of /*pansion 
Improvementofvotageregulation MR CHRISTOPHER D. NASH Increaseinenergysales decrease,nenergy purchase 
All of thme benelits provide en economic 

Many paYback In other thanks and congratulations to both Peter Newham and 
words. the Installation 01 Piet capac,tors will pay lor 'se' loosen for Ill situa. s# well presented papers on a topic which 
tions where the load partlculars require them to he installed. currently is in vogue. As Mr Goosen pointsout Eskom have 
By recently. ai he puts it, cautiously started to apply capac,orsto nature, capacitors are 8 maintenance free device an[1 are 
therefore not nelworks. costly,0 own, All in all rural Givan 'odays socio.econe>rn' ci•rnaie and the capacitwsarea 9,lt 

need to suppJ' aJe£1ri£ p.wer al cheaply and efficiently Given local licensed manufacture of capacit€Drs a. and,lorthe 

possible to the furthest reaches of our society. capac,!ors most part, of the companion equ•pmerits. coupled with the 

haveaninlp"antrole'o play. availability of application guidance, evely incentive is pro- 
vided for Capachors local authoritiesto take advantage of this gift. have an almost mythical guality and our 

en'ineers, with the exceplion of those whose tasks hava 
MR P GOOSEN: ESKOM enforced an invoivernent, generally give capacitors a wide 

birth. Certainly 1 wish the to put perspective arld some background intothe use of 8 ngineers concerned with rural electrics 
seem to fit this calegal. Thl is unders,andable as their thesecapacitors Ithinkwecanonlybutagreewith M,Nash 

engineering cultureis that derived from ihatof Europeans capacitors have come a long way, have whodo inwoved 
1101 fit capacitors into rural networks This need not be the dramatically and now are right for applying intothe rural dis. 

tribution area, Thank you case as there existE las! knowledge and expariencen North 
and South Amer,ca, developed over some 55 years in applica- MR ACKERMAN: ESKOM 
tion / capacilors to ruraJ s•sterns as Ihis was one of the first twould like to as M Rel loosen, this is fine We are having 
major Appl,cations of capacitors on thai continent, a lookatcompensationalong theparticulai line, bu,youknow 
Capa•itois ha•e been around sincethe firs! world war. Th* with ou, rapidly developing networks, how often should we 
application at that time was very limited as they were vol have a look and see whal our loadings are, and when do w 
uminous and expensive. Typically a c//acitor about Ihe size change capacitors? 
01 a desk may have produced D/ly 25 KVAR and would have 
been expansiveto produce. In the thkesthe intr/duction of M. A HLFORTMANN: PRESIDENT 

afomatic hydrocarbons {pob) wrought a quantum leap in I think that is agood question, because vou know lines are 

capacitortechnology whi/ massively decreadtne volurne expanding all the time, and l suppose you'll have to adjust 
versus outpul ratio and ther/ore the manufaciured and your capacitor banks continually. 
installed cost of capacitors. Subsequent events such as 

MR P GOOSEN· ESKOM 
further world wars, the / gisis. and lalter day demand for 

Mr Ackermanasked the mostdifficul,question, Ithink I th,/ anargv versus *plrul,Ing costs 01 producing and supplying 
the bas,ccriteria would be when yourconsumers e|ectrical stancomp· energy have bien the st,mulus for spending more 

lair,Ing about the <!tages again, then you should have a 
and more R&D funds in capacitor developmenl relookand a festudy Itt nktheyaretheearlywarning device 
Materials and manulaciuring technlquesth# have developed in our netwo•ks typically. 
hale diarnalically reduced the volume and cost as weil as 

dramatically Increasing theirefficiencyandinherant/rengl, MR P NEWHAM: AFFIUATE 

Today we can fil 20 unilsintothe spaceofthat iarnedesk. but If t may I would just like to amplity something that was said 
willeach have an output of 400 kvar not25.-Thesa unitswowld there. Oneof the lh,ngs th/,5 notgenerally realised abouta 

havelessesolless,hanol wattperKVAA (99.99%.efficiency) power factor correction capaciler Is that it is inherently self 
andcanwithstanddischargasinexcessof 1 0®limasnorme| correcting, depending on where You compeniate to Since 

Current. Funher,he, arenow Invironmentally accepted @Ince your pove, factor, which is aasic what vou are compensallng 
the pib has been replaced with non-to*ic imp'egninls. to new unities dependon thetanof the reactive power divided 
CaPacitors are possibly,he bist value formoneypufchase bytheactivepower Youwillfindthatil youcor•ectittomere 
thitanelectrlcalanglneercanmakeard.astheinvestlgations unity.youcanhavesom 209610305%10adincreaseorde CiIase 
'hat Mir Newhams firm have proved, 8/ eminently suitable /ound th„ point. withoutactwally affecting //u r power fal· 
*rinsta*oninthehostileenvironmentoftheruralreticula lor toadrastic degree. When corTacling a line 0, even al 
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industrial installation or anything likethal, people often gay, they cause such an effect. thal evelbody knows about it, 
we will correctto about 0,99 power factor Itisactually advan- when they are corrected and single phase traction.The rail. 

tageous to correct to closer to Unity power factor. because ways has this delightful habit of taking a single phaBe supply 
that gives you such a flexibility in your load conditions You offal 132 klor something liketh/, rectifying it, and feeding 
can drop 20% to 30% o hrourload before you go particulady The jocomotives withiT. But thebasjc woblem comes with the 
far leading to an extent that your voltage 15 going to fise, or capacitor when this resonarlt circuit formed by the Impen 
you are going to start effecting your meters. Or you can add dence or inductance 01 the supply and the capacitor forms a 
conversel' 20%to 30% more load to a line before youractual resonant circuit. Now the ampitude of this resonance is to 

power factorhasactuallygonealotworse. Sothisisjustone determine, f/sily, by the generated level of ihe harmonic. 

of the hidden benefits that is of interest. where ever it be' Cit can Wpical for six pulse winders be in the 
Thank you. order of third, flk"rseventh harmonic for Iwelth pulse 'in- 

ders.which is tile bigger winders, and the larger arc furnises, 
MR DENIS FRASER: DURBAN itinthehighel ranges of 7,11 and 13,andoftenthe 25thhar- 
Mr President 1 won der if Eskom have done economic ludies moric) you willgetresonance, 
Ontheapplicationd,apacitor6.Thissirikesmeth/yo„know Theamplitudeolthisresonanceres,dencowlbedetermined 
there may De some est justification through a reduction in bythedamping of thesystem andamplltuaeof thegenerated 
line losses through operation at a better power factor, and harmonic Its when an' of these generated harmonir& falls 

Sbyimprovingthevoltageattheconsimersterminals.Do inrotheresonant lequencythal you stangettingproblems. 
we cause them to use msre kilowai/hours. and gilmore Now we are fairly lucky on the rural distribubon Iline, by Ihe 
revenue fromthem? nature of the construction they are fairly jong, they have lots 

of little loads string o ff at various intervals and the aclual co f. 
MAP GOOSEN: ESKOM rection applied Ihere is not very targe. Fog levels are also fairly 
aughtthutpui„twouldcomeupM,Fraser. Ithinkthebasic low.becausethesethingsarefairlyfardownyours¥sIem.So 
Cmeria we dre looking at. 8 actually a voltage profiles on the your resonan' frequency points are lairly higher. and gel,er. 

systems We have a certain commitment lo supply consum- ally well ou, of the danger poini of the rasonant conditions 
s atcertain voltage levels. and I think,hatisthe first linethat The actual danger comes of power factor corrections when 

e follow The others are actually •ort of fringe oenefks We your resonant conditlins starts falling Into the area, where 

o not purposely go and put In these capacito rs Just for loss your harmonic generalion is prevalent. This ™pically occurs 
reduction Obviouslyc hasunadvantgge aswell. butthevery when you arelooking / loads of som 5.10,15 MVAr factory 
fifst point IE actually the voltage control, I think Mr Newham load whos typical power factor would be in order of 0.7 and 

hasmentionedthese,perhapsinadifferentorder, butsaying 0,75 Whanyouci"ectpower factoral'hispoint. youstairo 
that the losses perhaps is lower down or highte, down, und get your dangerous conditions Gene.ally capasitors are 

the vollagesarealso not very important. Butontlle E,kom prettuoughanimals. Theycantakean/wfullotof harmonics 
side, I think certainly t. voltages would be the first criteria. beforethey actually get /arnaged. 
Could I get Mr Ackerman perhaps al,0 io give his view, I haven't got all the datails of le variousEC specifications and 

thingshere Typical / the specilications, this forms the baw 
MR JIM TOMS: SABS for Capasitors IEC 70 But specifically the capas,tors for rual 

All the ideas that have been presented so far, work on A linesare overdesigned.to get awayfrom the need ti havato 
bas,sof 50 hz. With theadvent of powerelectronics, non linear put e,iher two new reactors in series with the capac//bank 
loads arebecomingthe fashionratherthantheexceptior•and Thisba,ic formsahigh Impedencealthepartkularharmonic. 
in consequence of th is, harmonic voltages are created on the and thus shunts the harmonic elsewhere in the system to 

network, b¥ certain consumers, and these effect other con causa daniageelsewhere Orparalleitype filters wherebyyou 
sulnersandtheyals,elfectthings likepower factorcompen- s hunt Re harmonic to earth, in other words •ou actuallY tune 
sation capacitors wha ara string acros the network the and filterat acenan resonampoint. So •ou cdf? either block 
provide harmonic out or push it elsewhere very nice short circuit paths forthese harmonic the in cur the system, or you 

rents and /50 they Increase the losse'. 15 this aspect taken can sink the har,noric Depending on the rur& finer you are 

int<, account in planning ft.>r pov•w factt.,r w„,penwion? (Dr prett•, vi,€0I out 01 Inger. ur,Im p've gol a fact•>r,• /ith a 

do wa blithely assume thatthe energy loss in ihe capacitor is largeset Of th¥ristorid r ves, or you haverailwaytraction A 

going io be based purely on ke 50 heards conside,atien point that maybe of interebt. When You're measuring for 
power factor correction on the rural line, We / tive these non linea, ID,ds •n our possessi on and you should always 
have a lool: atlhe 

Ihings like thyplstor con'rols which will increase dramdtically harmon,<satthesamatime' 4,s not always 
an eas, thing. do, the instrumentsarea littlescarse in inthenext 20/ears. South 
Africa to do such things. We've actually gone sa far as to Iry 

Thankyou. and develop an instrument which is working quite success- 
fully to do thus. 1 think one of the worst enemies of the MAP NEWHAM: AFFILIATE capacitor Is the h a rmonic When they are treated with care. 

1 thunk I did mention in pas:Ing that harmonies are probably iher's no proble..esp0£:ia®notona mial lineunless the,els 
of the wors, enemies, apan from peak over voltages / .!Waytractionnearby 

2&33:g 
acitors Now I think Ine would Just go into the a.Ual 

Thank chan,ciofthls Harmonnesarenotgenerated:•norma!50 you. 

geneiators po.Ir stations. Th/¥ are generated by non 

ea' loads. Theseharmonicshave golto findsomewhere,0 MRGE€*F BICK: AFIILIATE 
k thamselves intothe system. Capacitors provide an easy I'd like to addre Is a questio n to Mr loosen You stated that 

path Now me series impedence /0 the system plus ihe e•ternallyfused//pa clmrson,yshould be usedon theserural 
capacitor together form a parallel resonant path. The level of schemes Nov,r, ./ have a certain tochnological biased 
Ihe harmonic on its own' Is generally not dangerous.except towards manuf acturing Internally fused capacitors, although 
under exceptional cond/ions I will just list a coupla / them as he m entioned Wa can attract to eiternall, fuses If werra 
th//rereallybad. Thypistorcontralwintersareprobablythe lookigatas//enith/bas icallyonewantstoinstallandthen 
wors, enemy in this country; followed by unbalanced opera. leav e, wilt, an int'rnally fused capacitor, you have 40 ele- 
tional aro furnises They are Qenerally not too bad becouse menls. you loose orneelement. that isa 2 percent Imbalance 
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Whereas externally fused you've got a maintenance person would expect them to fad progressively and there would be 
wondering around,checking which capacitorshavegone. We nothing to tell us that something has gone wrong The end 
lael that there is actually a savings on no! having to do so result would be that the last fuse would go and the nega step 
much mair,tenarlce rd like Ir loosen's comm ents on Ihis wouldthenbe/obablyanexplosionoftnecan Hwerather 

apply the external fuse synem, that is w•thoui any internal 
luses at all, we would get failure of the elements, the ourre . 

MR P GOOSEN: ESKOM would increase. and eventually the external fuse would blow 
Mr lick, thereasons forus not preferring m havethe internal lo indicatethiscondit,on.Theliternal fusesand external fuse 

fuzonth•einstallations,6, theinternalfusesaremeantto don'tactuallyoperatenicelytogether. Theinternalfusesars 
work with a protection sysier which monitors the operation reducing the current when the laults are occuring, where we 
ofthesefuses./Dif•elustlookatinternalfuses, 0•ertirnewe wouldactuallylikejusttheoppositet. occur 

.. 
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ALDERMAN/RAADSHEER ROBBIE DE LANGE 

MRA LH FORTIVIANN·PRESIDENT sarnawarking en onderlinge vertroue sal wees t.sen raadslede 
en amptanare So 'n verhouding kin alleenlik 'r, 90/8 verhoud 

Thiswillhe./dermandelange'slastlechnic,IM•ing/the 
AMEU that he will attend ingteweegbringtatvoordeelvanonssamelewIngas'ngeheel. as a Councillorand I wish to call upon 

Ten siona my dank aan u Mr die President, en lede van die uit him to address this meeting 
voerende Raad. Bennie van der Wait 'n ultstekende sekretaris 

RDH. DE LANGE:OOS-LONDEN vir s¥ bydrae en vriendelikhel 
To the Affiliate Members a word of thanks for their support of Geagte President ten eerste baie dankie vir die voorreg om 'n 

paar woorde val afskeid le rig aan u en al my kollegas op die this organisation and their contnbution in the development / 
waraand van iny uittrede aan 'n munisipale loopbaan Vandag the system of Electificstion especially in this age of a mad 
6 Septemberis my 43ste has jaer as stadsraadslid. My kennis woild who are using cia/ methods to break down whal van 

die VMEO gaan terug na diejaar 1948 toe ek my eers•e konven been built up over the years 
sie bygewoon hat Ek dink dit was in Margate. saam met My persoonlikedankaan die Burgemeester van Potchefstroom 
mnr Arthur Foden. ·n man na my hart die Sidskteri, mir d u Plessis en m,r Fanie 

Ek is terdee trots op cle feit dat ek 'n erelid is van die VMEO Steyn. ek sal $6 'nup and coming engineert en 

dammfoorwo&menlgdard/Ver/46//geenvandiebeing- Nogm/alsdank,evirdievriendskapenk/meradjew/ekvani 
rikste is in dia munisipale ste],el. Tegniek M ing een van dia aimal o,Nang het MagdieVMEOgaanvin kragmt krag virdie 
balangriksre faktore in die eeu van die rel:enaarstels/. Die groo, taak wal voarl@ 
admin//giestelse is 'n natuurlike skakel. maar praktiese u. 
voering en die opbouing is mul en been van enige MNRAH LFORTMANN: PMESIDENT on. 

twikkelende land, Ek voal geiuklig in diewete datdaar waardige Dit is met weemed dat ons van Raadsheer de Lange moet 
opvolgerssal wen vir baie lank waardige voorgangers, endat afskeid neem. Ons wens u alle sterkre toe met u aftrede na 
dieorganisasie'/grol e/gereelde b.draesalmaaktotdieop 26 0ktober, m aar ek 19 seker dat ans u nog by ons byeen komste 
bouing en vooruitgang van J. wonderlike land soos Suid Afrlka. sal sian Alderm• de Lange. Gods richest blessing, and may 
Mnr die President. ons gaan 'n nuwe m tagemoet met die you have many many more years of happy association with me 
26 01:tober •erkiesings en m, bede en vertroue i5 dat/aa r noller AMEU 

Aaadshere Johan Oosthws en Robbfe de Lange saam met 
ANI Fonminn. Praident van die VMED. 

U 0. 

-t 

/1 
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VMEO OPLEIDING TOEKENNINGS 
AMEU TRAINING AWARDS 

7,"../- 

EL 

11 
4 

Technical Traimng Centre AMEU award. Tha R250 prize has 
been swarded to Mr C 8 aossling, a final yearapprentice eiec 
tridan vio competed his NA certificate course at the Pro. 
teavme Technical Cotlege with •stinction and passed his 
tracie test with a 8+ symbof in August 1987. Mi Rosifind 
received hi prizefrom W FLU Danie!, Eject,ical En/neer 
Cap'Town 

Mnr P J Wood, 1, student aindie T egniese Kollege Maitland. 
wat we,ksaam is by die Kaspse Stadaraad. was // weiner 

; van die VMEO riekenning asook d fe Juta toekenning. niarnlik 
'n wisse#,/ee en bae*bewys vir '·Die lela en mees vi 
dieniteiike student in Eiektiotegniese Ingenieuaveser Op 
die isto word die toekennings aan mir Wood oorhandig deur 
mwH H Viljoen. 

Die Ms vir die mem verdienstelike valeerling /er, die 
Ftoodmme opto//sentrum. we/ hierd\% Pr ged/e• 
deur mr,re T J de See en M lentz/. Siam met hullecpdie 
foto. ve,3*¥n die ople,dingsbeampte mni W D Bwhoff. 

1 
ili 
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SESSIE VOORSITTERS: JULES VON AHLFTEN: SESSION CHAIRMEN 
JAN LOUBSER 

- .1 4 

Mnce Hannes Marais. hulp sekretiris. lennie van die Wat 
sek,etarl, in die VMEO, jan Loubser sn Jules von Ahmen 
gesamentlite voor"ws van dia besprekingssessies Alwm 
Fortm3r,11 PreG€tent en Fied Oaniel, Aangewass President. 

ONDERWERPE VIR BESPREKING TOPICS FOR DISCUSSION 

/1. Viaeoorsisteemenverklaarde/panningevirlaag- /1. Questiononsvitemanddiclatedvoltage/ forlow 
spanningstoiveifi In re,iden/@le dorpigibled, voltage supplieu in residential townihips and volt- 
en span•ing*berekerings - agedropcalculation, - bY Mr A H L Foernarn: 
deur MnrA H LFortmann: 

It appears that there is general agreement in the ranks of the 
Dit wil voockom of daar algemene eens,emmigheid tussen die AMEU * the accepted dedaied voltage to dome# 1/u 
geledere vandie VMEO bestaan dat die aanvaarde verklaarde mers in residential townships is 380/220 volts ar,dthat the assi- 
spaming na huishoudelike verbruikers in residens,/le dorpsge ciated svs'em voltage is 400/231 volts. 
blde 380/220 volt is en dat die geassosieerde s,steer se span- When the new voltage drop tables {642 of the Gu•delines were 
ning 400/231 volt is, drawn / a certian arnoulnt / controversyensued about which 

Toe die nuwe spanningsva Mabelle (GA• v/ die Riglyne opge voltage should be used for voltage drop calculation purposes 
stelis'het'nsekeremate vanonenighe,donts¢aanomtrent Mt Bearing in mind thai voltage regulation for transformerB, at 
ter spanning vir die berekering van spanning"al gebruik moes unitv power Gaor, varies from approximateh 112% for 630 
word kVA to 1 4296 for 200 kV.A under full toad co/ditions, the voltage 

As ingedagregehou worddatspanningsreeling virtransfor- atthe LVterminalswillonlybeslightlylower, say)95/228volts. 
mators byarbeldsfal<tor van een vs naf ongeveer 1.1250 vir 630 Ifthe mediurn voltage'gaill kV, is assumed toremainat 11 kv. 

kVA tot 1,42% vir 200 kVA onder vol vig toesrande varieer, die In practlce it will be found thal the actual measured voltage at 
spanning by die LS terminale eflens laer sal wees. / 395/228 the transformer LV terminals iscloser tothe 400/231 volts level 

voll, indien aingeneem word dal die mediumsparring konstant than the 380/220 volts level 

op 11 kV bly. The elect of UBing 380/220 volts as the demonitamr is that for 
Indie praktyk "rd gavind dat die werklike gemete spanning the same design *VA the calculated percentage voltage drop 6 

by die tran//mator LS terminale Bader is aan 400/231 volt as (231/220)2 x 100% - 100961 - 10.25%. which is higher than 
aan 380/220 volt when 231 V is used as the denorninator 

Deur die 380/220 volt as noemer te gebruik het dit die eflek The same percentage voltage drops can ba ./inad ,f a 
dat vir dieselfde ontwerp kt/A dia bereke nde persentasie span lower •lue design IVA Is used However,the values used in ihe 
ningsval[(231/2202*100%-100%1= 1025% is, wathoarisas Guidelines. table Gl havenotbeenaltered will,ihe•esullthat 
wanneer 231 V gebuik word as noemer thepercentage voltage dropsaretherefore 10.259% higher brain 

Diasalfdepersentasie spanningsval kan verkry word as'n kle,· the system voltage aspect alone 
ner on,werp kVA gebruik word. Nogtans is die waardes wai in To calculate the transto,mer capacity the system voltage, R 
die Riglyrne gebruik is, tabel Gl. onveranderd getaat m/ die ge- 400/231 V mu• be used anct therefore, for tis reason il is also 
volg dat dle persentasie spanningsval van 10,25% hoer ls, ge- considered more prnctical to use one voltage only, v,z 400/231 V 
sien slegs uitdieoogpunt van die stelsel.panning. for all the calculations. 

Om dle tra nsformairkapasiteit te bereken moet die stelsel- The old and ne• Briush Guidelines use the system voltage of 
spanning,/,400/231 V gebruik word endkisemhlerdle reda 415/240 V when ca'culating pe,centage vollage drops 
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dat / cok 88'vaar word am meer prekles te wees deur slegs In practical k has been found that the power facror of a 

eenspanning /, 400/231 Vtegebruikvirelie berekeninge residence i. 0.95 lagging and the power lactor measured atthe 
Dieou-en nuwe Biltse Riglyne gebruik 'r, stelselspanning van gubstation is 0,97 lag,g. For practical purposes unity rowrer 

415/240 V in die berekeninge van persenmsie spanning-1. lactor is used inthe ASA Guidelines which irnplies that the house 
In die piakryk i bevind dat die arbeidslaktor van 'n wooneen- load can be considered a pure resistive load, 

hid 0.95 nalopend Jsen d„ gemetearbeidslktor Jo 'nsubstasie The current,har #ows through a resistance is lower when the 
0,9/nalopend is Om prakieseredesword n arbeidslal:torvan supply voliage is lower For example,n a stove, the ourrent I 

ean indle RSA R,glyne gebrulk wat van die veronderstelling uk- lower with a reduced voltage and therefore the resultallt load 

gaan dat 'n wooneenheid n suiwer weerstand,las is, kVA is lower 

Die stroom deur 'n weer:,tand is laer as die toevoerspanning lithe houseload isconsideredto bea loadexpres,ed in kVA 
leag is. Byvio,beeld 18 die stioon laer in ·n stoof met 'n laer then the current is higher when the filure 380/22(N is u5ed as 
spanning en derba lwe is die resulterende kVA-las laer. opposed 10 400/231 V wh ich is 8 dlrect contradiction to the pre- 

Indien die huislas gesien word as 'n vfag uitgadruk in kVA, viou2 paragraph 
dan is die stroom 1,0/ indiiI, die ge,/1 380/220 V gebruik word In myview. the voltage which should be used is 400/231 volts' 
inteenstelling met 400/231 wet 'n direkte weempreking is van whereas the committee concerned with therevision of tha Gui. 

die vorige paragral deli•es For the Proilsion of Eng,nearing Services In Residential 
Na my mening is die spanning wit gebruiki bal·•oort te word Townships"and of which lana member rilled thatth,s voltage, 

400/231 volt, maardie komitee belas metdie hers,ening van die viz for calculatilly voltage drop, should be 360/220 vo!15. 

'•Guidelines For the Provision of Engineerin Services In Residen- QUESTION: 
tial Townihips" wairvan ek'n lid is. hetbestukdat hierdiespan- Under these circumstances I calculating voltage drop, which is 
ning syne vir die berekening van spanningsval 380/220 volt 

the voltage that should be wed - 400/231 V or 380/220 v? 
moetwees. 

The op•nion of delegates will be appreciated. 
VRAAG: 

Onderhierdie ornstandighede virdle berekening van spannings 
vat watter ge@nning behoort gebrulk te word - 400/231 volt of 
380/220 volt> 

Die menkg van algevaardigdes sal waardeer word. 

MR FORTMANN: PRESIDENT MR V RAYNAL: AFFILIATE 
Whenrou usINVAADMDandy©uuse:he fleures 380,220 Tianswa/Mrfortmann'squesiion. Thesub-commitieeds/· 
VOMS.you orriveatacert@in current. Now,yourvegot¥ourcur. Ingwith volt dropcalculations, use 220 volts i the declared 
rent flowing inthat conductor. But when you get backto your voltage forthe following reason That ADMD'sapplyon full 

transformer you now suddenly change to different voly/, loadand ifwe take a case wherein ADMO & 51:VA, weexpect 
When you cha ngeto differe nt voltage of 40/231 you can't the voltagethen to bea 220 volts atthe loaded voltage of the 
very wellusithatiamecurrentthere, thatyou have]Ustcalcu. systern. If we rookie voltagetobe 230, whichistheopen w. 
lated to determine what that consumer of 5 kVA ADMD was cult vokage of the transformer, the co„esponding wrrent 

u/ng. You'venow gottoswitchtosomething else. Andthisis would be 21,lamps. In other words, if we work out le volt 
whatl'm savIng. You're mixing upyourkVA's 5 kVA ADMDat drop at 220 volts, the current Is higher, h 22,7 and ther per. 
380/220'is not SkVA ADMD/400/231 V, it's someth Ingelse, centage volt drop is then as the denominator in /20 volt So 

Andyetwe re using 380/220 Vrodetermine,todrawuplables you gel a pes,mitic reading. lyoutakethevoltagea6230,ths 
forthe guidell,Ire, current then Is 21,7. M s a lowercurrent and Yow denominate 

is 230 So yau get a lower volt drop and as you po nt out in 
your remark Mr President that it's a 10,7% difference. Sothe 

MR HDBECK: EAST LOI,IDON Guideline Sub·commuttee took the cas which we felt was the 
Mr Foomann le correct in saying that the accepted declied on/inreality,hatthe voltageattheconsumer·sterm,n/swas 
Voltage lo domestic consume/in residential townshipsis 220 •clts, 
380 220 volts and ihat the associated Istem voltage is 400' 

231 volts. 
MRAHL FORTMANN: PRESIDENT 

In the Electricitv Act,1987 -Regulate 9 it !6 statedthat: Yes, thank you Mr Rainal (1) thestandampressures.whi.helectricity/suppliecte You're buildinga safety factor into 
th t but ien't .s wiser to build a consumers by any undertaker shall be as follcws sufel factin by seying the 
A DMD Ps 5 kVA but let us make (a) Or say for uxample 5,5 For a r 5 kVA pressures be]0/ 500 volts, the standard pressure at 
ind buildlt in that way the consumersr terminals shall be 220/380 Volts for 3-phase 

alte•nating currentsystems 
(26 IntheabsenceofanyagreementtotheCOnt,/7.thepres- M.VIAYNAL 
sureat whieh electncity is supplied shall not vary from the Well, Mr Cha Irm a rl, Ithink most people will agree thal on full 
standard or agreed pressure by more than 5% for aly per.d load the voltage ,& 220 volt. It starts off with 230 volts al qo 
longer than ten consecutive minutes load. Irs wealisticio considera voltage offull load is 230 volt M The board may, on applicallon, permitadeparture from ona380/220vol•system 
the stipulated standarri pres,ufes. frequency and toi e rances 
Itisconsidered that wors,-case design parametersihould be 
used Pendinga futuredecsronregardigvokagelvelsand MRAHLFORTMANI 
tolerances, 380,220 V should be used wlih the required after Except under full load condilions and with Unlt¥ power factor 
diversity maximum demand figure to calculate volt drop in with the Impedence of thetransformeryon probablY geta vol 
the low voltage distribution networkand 400/231 volts forthe lagedrop down to, at the terminals an, wav, Of say 228. Sot 

distribution transformef rating. it's nowhere near t, 220, itri near to the 231 mark. 
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MNRKEESVANALPHEN: SABS How will lABS 1019 affect the Regulations to the Electficity 
DIe SABS-komiteevir SAGS 1013 'Standaardspanni,9strome Act' MrCoen Scharman is the AMEU appolmedconvener to 
en -isollerpeile' waarop die VMEO sterk vaneer,woordig ls. formulate with the Department of Manpower a policy with 
hatbyonlang,se besprekings i,tdieeerparigebesluitgekom regardtotheamendmentstothe Aegulationsand @possible 
orn dle,dreldstandaardspanningsoosin IEK 38 gegeeteaan· rime limit I be set with respect to narrowing the v[)Itage 
wear. naamilik limits to 230 400 V * 6%. 
Standard voltage at coniumer terminals : 230/400 V This will affect the stand/cd na-load voltage of distribution 
permlisiblevoltage//rations:/6% transformers in a matter which w I subsequently bed cus- 
Two AMELI members on the SABS commit[De representing sed in le SABS committeefor SABS 780. 

large municipal undertalings having a 240 V or 250 v reticula 
MIR FORTMANN: PRESIDENT tion system did not foresee much problem in dropping their 

system voltage to fall within the proposed 230/400 V le°4 Die ding waartee,1 ek dit het is basics die vollnde: Ons is 
basig om'n sekere na diversite,1 kVA te gebruik en dan irome In order to accomodate,he many municipal undenakings 
lit te werke' spanning.val litte werkgebaseerop 380/220V operating a 220,380 V system. the permissible voltage varia 
Dan gaan Insoor, duo {noet ons die grootte van dietransfor tions w be 230/400 V + 6%- 10% with the ultimate go* that 
mator bepaal. Dan gkielik the/systemswill bebroughtwithinthelimits of 230 400 V gebruik ons nia meerdaardie span- I 

nIngs en strome nie, dan slaan ons nou oor na 400 231 V, want 6% 
dit isdie nullasspanning van d..anAformatoren ek. onsis 

This step was welcomed by the Domestic Appliances Manu- besig om twee verskillende stelle syfefS, deurrnekaarternaak facturRAssociation of South Africa (DAM AS Al asit will be 
en ek persoonllk d,nk d / is nia reg r le. Ons moet of die een / 

possible to reduce duplication by no longer having m supp / die ander eon gebrulk om ons berakeningete doen appliance for 220 V and 240 or 250 V systems 
In replyto the ques,ion by Mr Ackerman.the SABS committee MNR L PRETOmus: UNIVERSITEIT VAN PRETORIA 
debatedallengthwhethertoado/thelimitsoff 7.59.as MnrdleVoors/ter,dt,snetblootmypersoonlikemen,ngwat 
u&ed by Eskom in their low voltage raticulation systerns It eknou hieruitspreek-gelukkig isek·n red/likeonafhanklike 
wes recognized that: ou hieren nie aaniemand verbonde wat hom gaan bekommer 
(al Eskom operate extens,ve rufal distribution systems 00, watek/nie In elk geval, ek verstaan mnr Fortmann .8 
where larger tolerances are a necessity to be able lo supply probleern Ek hetdit aliyd sogesien •kom ons vergeet vandle 
electric' at an economically acceptable cost; wysigings wat kan kom,onsblymaarby wat ditisf en afges,en 
(b) co/sumerawarenessandexpectat,onswillexurtaneven van Pretoria er, Port El,2abeth). is d e ve'laarde non. nale 
incieasing wessure on supply authorities to improve their sparining 3802 22/V Vir diedoel om aan die wette vold/en is 
quality of supply; and dit dan dieverklaarde spanning' an die feit dat die nullasspan. 
Ic) the adoption of230,·400 V 1 6% w,Il enable local industry ning vandiatranGforrnalor&400'231 V is, is'n bonA. Dankan 
tornanufacture appmancesto comply w,th international stan onsbai € mee' spanning.val toelaat onder ho) lastoestande 
dards Dankie. 

It is often not appreciated thut the large voltage variations as 
arepresently,x,sting,nmanysystamsrequirethe SouthAfri- MNRDENISACKERMAN: ESKOM 

can appliance Industry to manufacture Clora expensive One of thethings I really wanted to ask right at this particular 
equipment Atthes/met,malocal Induslryisoftenexposed stagels:Whyarewedeterminedthatwewantplus6orminus 
tc unfair competition from cheaper Imponed equlpment 10% volt drop, or why is,tihatweara always working on 556 
made tonarrowel EC tolerances v/Nt drop? 
These appliances may not last thut long in South African sm it is one of those particularthingsthattendto get lost In his 
tems with larger voltage butthe damageto the South African tory and il you start looking at low income areas, and Ithink 
economvis done Gordon Davies in his pape• said that he can save 30% of me 
The South African public i at pre#ent st,Il rather dicile and cost of ret,culation by going to 7,5%.what is theoption?Why 
tolerant with respect to a large varla'ion in voltage supply arlie going lor the 5%inthe firstplace7 So why do we 
This. however. may well change and consumer awareness change/now/pluse°handminus 10%. Sol'diumtliketoask 
could adopta moreagressiveapproach with regardto abetter If anybody has an Idea why we are working on the 6% In the 
quality of supply lirst place. Thankyou 

VZ. Viaa/no,¥ooruithetaalmeter' 02 Que•tion on prepa¥,ment mete,e - by Mr P J Bote. 
d-ir Mnr P ' Botes: 

Assuming prepaymen 1:W. h meters to . acc• ptable. to whal 
veronderstel vooruitbeta al kW· h meters word aanvaar, in watter ..tent would this system a ffect the co nventional sys tem? 
male word dia bestaande konvensionelesisteern be'l'n0oed? ouustions that come 10 .Ind a. the following 

Vrnewatte vore komis as volg e /0/Id it be wise to retain the co/ventional mete„to enable 
le checking of the amounl of k. h sold? 

• Salditraads:ammeasomdiekonvens,onelemelerstebe. 0 Woulditbewisetoretaintheconvent,onalmeterstoenable 
hou ten einde dia hoeveelheld kw.h varkoi•p ie ko„troleer? the supply authority to compare from Wne to time. say 

I Sal dll raadsaam wees orn die on,densionele meters te be. every Ix months. the consumpllon atthese check" meters 
hou tan einde die voors,enerin wai le ste, oin van 'd for with the consumplion of individual consumers in order to 
tyd, s@ elke ses maande, die verbruik by hlardle kontroleme .certain any possible ill.al con...ption? 
tersmetdiewrrl,keverbruikvanind/,dueleverb•ulkerste 0 Would thesupplyauthority have ready access to the pre· 
vargelyk ten einde en,ge onwer•ge verbrulk va5 le 5te'? payment meter fo• inspection purposes? 

I Sadie verskaffer geredellke toegang lot hierdie vooruitbe- / Where muld bethe ideal position for ing/allation of the pre 
taalmeters vir inspeksie doelain,les he? paymantmeters? 

• Wear s. I die Id,3all ligging vir die insta Ila- vall hierdle • Would the supply aut,lority be expected to bear the cost of 
vooruitbelaalmeters wees? the prepavment meters in . res/ence? 
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• Sal van die voors,ener verwag word on die installasie koste • Would the supplY wthority have 0/ instal the prepayment 
van die vocruitbelailmeters te dra? meters at its cost or / the cost of the consumer? 

• Sal die voorsiew die vooruitbetaalmeters teen sy koste • Can members who have experience. mainly in South Africa, 
moet installeer of teen die kuste van die verbruiker? of installations / Rese mekers provide Information of le ir 

• Kan tede wai ondervinding van instaliasies van hierdie me tindings to date 
ters, hoofs'alik in SUid-Afrika het inligting ocr hulle bevin- 
dings totopdaturn verskal 

MR P J BOTES: ROODEPOORT die kredietaan 'neinde kom. Met ander wooide dit IS re·dklik 
There are different prepayment Imhmeters on ihemarket in besk,kbaarn die kombuis om ges,en te word. Dle volgende 
the procassof development and wrnainthe process' being vraag ls,en ek dinkdlevolgendatwee vraehangsaam,sal van 
launched Different modes of operation are offered for die voorsiener verwag word om dia initallasiekoste van die 
instance a meter controlied bv a credit card principal, pro· vooruitbets/Ide metersteen sy koite nloe! indeerof leen 
grammedandactuatedforanamountof,noneithatispald. diekoievandleverbruiker? M/Bitishetgenoemditis'n 
Thist/peonly involve/electnickWhmeteringandmaypermit duur stelsel. dit mag moontlik wees. ma/, volgens die slim 
a person some kind of credit as deemed fit The othertype or mense van die Tesourledept wai daarop ingegaan het. 

TatherasYstern„nlar:YprogrammedcanperforkWhelactric behoorthierdlestelselhorns@[filin/4!aarna51aarte. betaal 
COn•mption wast consurription, rates and ta*es. li con. deur besparIngs, m die besparIngs word bawarkstellig deur 
sumption is relayed v•a a repeater station covering 200 units, dat daar Ne meterles/rs sal wees wat hoef rond te gaan en 
to the control centre wiere the consumpt,on of electric meters lees rue Daar word nie rekeninge uitgestuur .le en 
energy, water consumption, arnounts for tax etc istyped out daar / geen slegle skulde nie. 'n Ander voordeel is dat die 
on a conlputer terminal There are other of cellf/ normal geld wat die Stadsruad inkry, voor/ inkom en nle 2 maande 
typesalso, onthe markel.Theimportantlact,sthatthesemet- nadiatydeersbeteal wordvir jourekenlignia Daarwordria 
e. are substantially more e.pelsivethan the normal meters opsporings gedoen vir slegre skulde nie en af en aanskaket 
The electricity supply committee of the AIVIEU wishes how van krag orndal daar Sliele betalers ime. Ek weet daar was 
evertoadvisemer,*,eisthat nocradh car/meterorsystam;& Jnvraaggeweesbyeenvan onshoeveldi@kvergaderings, wat 
approvelasiat,andwishesto advimmembersta bearthls in van al die werksgeleenthede wat lut nletgaan deurdle mense 
mindandwal. approvalfirst wai betrokke is daarby? Ek dink hulle kan weer gebruik word 
Mr Chair man .Ithinkthatatth s momen twecanas ktie in ques ander rigtings soos b/voorbe/Id die vervaardiging van 
tion s tha t are laid down here, and ne edto be angw med this hierdie 10"s:Ing, en die Inspeksle var, hlerdie toer,isting 
morning. Wouldit be wise to retairtheconventional mei/0 miskien. Op di laaste *aag, ek glo nie iernand het 'n 

enablethechecking/theamount of kWhsold?Wouldilbe antwoorddaarognie-insovered,tdiestelselwatonsgaan 
Wise to retain the conventional mete, to enable the supply installeer aangaan. wanl dit gaa. nog geinstalleer word 
authorityto mpare from t,matotirne, say every six months. * Voorsitter ek dirk ditiseen vandie probleme waidie 
theconsumpt,onatthesecheakrneterswiththeconsumption inensehetwaidi'goed/ad,lvarvaardig. Ekkanditooki•oem 
/ individual consumers In order to ascertain any poss,ble dat dit is geheal en al Suid-Afrikaanse ontwerp en 'n Suid 
i|legal consumption? Toboththesequestionslwouldsayyes, Afrlkaanse produk e' u weet willa volroordele is vallie 
but 1 would l ike to hear wh at the members say, Swartes, a& d•t nia Arens in 'n alike gebied in wer'Ing Is nie 

en bewys is dan wil hulle dit nie ht nie. want an//rs kam dit 
neer op diskriminasie en daarom het ons Stadsraa' gevoel 

MAIR KOOS ALGERA: RUSTENBURG datditis miskiendie bester,domditwel Akins ie gaeomdit 
5 die Voors,tter m het volgens Inr Botes se kennis self te bewys en ons gaan dit doen in blanke gebiad Daar 

alteedssovergegaan datomblnnekondleeerstes vanfler wordvoorgesteiaandiemensewa•ditgaaninstalleeromeen 
die laasgenoernde stelsels gaan ingtalleer. Dit is nie meters e,enaarte he en Mis die myn wat se huise bedien gaar word 
lie.volgens.yolinie, aangegienditallesbehan,gen nienet daarmee. Dank,© 

meel nie. Ek IiI graag net antwoord op dle wae van innr 
Boles. ek dink hy het sk"baar al die antwoorde gegee maar MNIP J.OTES: ROODEPOORT 

die eersteeensou ak /, orn die meterste behou sal miskien lid,tnou nuwthuis"f isditbestaandehuisewaardiestels' 
in die beginstadium raads.arn weas. orndat J. mans dan kan ge,hstalleer word, met ander woorde is daar reerls 'ngewone 
kOntroleer of die toerusting (lan reg is wat h· geinstalleer het meter en word hierdie meter nou blkomend geinstallear / 
en ditiswaionsraadbes,ulthet VIrdieeer"Bmindetot gaanaltweegeinstalleerword van diebeg,naf? 
I /2, gaan die kontiolegedogiword Dietweede•,fraag, 5" 
dit ook raads,am wees alhoewal die toerusting wat geinstal MIR KOOS ALGERA: AUSTENBURG 
|eerwordsoosmnrmotesnergenoemhet.soudaargepeuter Mirdiloorsitter. dit,slnhulsewatreedsbestaanenwatin 
lord en krag misk,en probeer ge/teel word, dan word daar n gebruik 19 vir baie jare al. Daar is meters ge,nstalleer Dy die 
alarm gegee, an 'n utdrukgegeebydiesentralepunt.-by die huise en d/is hoekorn ek se dir gaan parallel mer die meters 
betaaipurt sodal daar dadelik onderscek inge,tel kan word ge'installerword om 'soort/an'n monitorstelseltewees op 
na die peutering Diederde vraag, sal die verskaffergeredelik die meters en aangesienons diaverbruik maandeliks ken lit 
toegang tot hierdie voorcitbetaaide meters vir inspe!:sie kry. kan ons ditvergelyk met wat verbruik,s 
Wle,ndes he 7 Ek kan geen rede slen hoekorn nie. want / 
dink d"erorder,inge laat'n menstoe om enige initallasiete M,IR WESSEL BARNARD: ELEKTRISITEITSBEHEER 

irs'Fiek•ge• RAAD 
D nde vraag. waars' die Ideale 1,gging vir dle instal. M, Chairman. 1 justwantto make afewbrief comments I th,nk 
lasle van hlerdie vo/ruitbetaaide meters wees? Die basre we must tora few moments just think back how th,s whole 
Misie virdieapparaa, watge,nstalleer wordin myns insiens thing originated. You know the Minister called a meeting a 
In die kombuls waar clle hu,wrou dlt kan s,en want die couple of years ago to aiscuss this whole problem The pro 
aPParaa, het ook 'n dgitate klok In en gee fou aandulding blem isth/ electricity, the $810 of electricity. lihe on,• corn 
hoeveel kredle, bask,kbiaris Hy geeock'n waarskuwing sou modily that is gold toe vast spectrum of consume80 without 
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them knowing of whal it rs going to cost. k / only alter they also warer. Now this p•esentsqultea problem andthe meters 
have consurned Ous rhal they are called on to pay and this aregoingtobels,dethehouses. butinanoldtownship.and 
alted in a large number of people not being able to pay that is oneof Mr Bates'squestions, whewshould you put the 
Miraccounts. Thay were not only blacks, they ware / race meter? Obviously there are going to ba difficukies in fitting 
239 

oups, buttheyweretheverylowincomnegroupandatthal leser,letersintoexistinglownships. Itisverymucheasierto 
eating the principa] was accepted that a scheme should be plan to put them into new townships 
olved whereby people can at the beginning of the month Theindaismaspecr is avery real one as M, Barnafd pointed 

decide how much of this cornmodiy thl can afford to buy out. The prom on consumers only spend•ng ihiny rand, must 
Webelieverhatmostpeoplearefundamentallyhonest, butif beabouttwoorthreerandarnond. Now,whenyouareput 
you at the end of the monih find rha, you can't pay your Ing in something at •hatcost, it will take several yearsto pay 
account plus the reconnect,on Fee and you can't rive then t off. 
because'ou are cornrnined toan electrical supply that's your I just wanito reply 10 Mr Botes's questions, i would saythat 
tormofenergy.thenvouslartresoning'callsortiofs'epst' theanswei, whethe•existing meters shouldbe kept. I say yes. havethatpoweire/ored Sothatis wheretheproblem arc,e. because intermsof the Eleciricity Actlcan mentionthisresale 
Now ltook out statistics ius, last week. and in SIwelotoday ofelectricity, Clause ll/l A/41 /1987 Regulationslland ll 
t•e ave,age consumption ,$ about somethIn under 830 a and Regulations 11/lapply in th"case that a consurner is 
month. Now if we aregoing to install a syste,11 which I believe entitled to a standard of matering approved by M or BSS, At 
in somecaseswill costof the orderof R6000 perconsumer. the rnoment l don'r think any s©rt olmanufactureof prepay 
y¤ucanvkuallyaffordtogivethemelactricityfree fo,Menty mentmn/ershaA gotiheapproval dthe SABS as faras,ha 
years at the same cost One must look at this problem, you accuracy is concerned 
have two aspects of it: You hava the low income group and The other quesi,oM about cost, astar as N know, the 'Instana· 
you have the more affluent group The affluent peopl eifthey tionof,has e thousand meters, are being handled betweenrhe 
can paytheend of themonth they golothebank and bcrrow Sowetolownlouncil andrhedeveloper lamafraiditissub 
iha money but the poorer peop]8 have Just got to be cur off Judice le say Just who & g oing lo pay for it all, but I can't say 
Then you again get tilis whole problim 01 how much money more lan thm. Finally. I suggest that this is a very 8/ topic for 
you can allocate to this. You Blso have the case of existing a lutuee AMEU meeting 
consumers whe/there are meters and you have new houses 
The wayl see itisthistharthepressing/roblematthisstage MNIP JBOTES: ROODEPOORT 
is to have a verychoap, simpledevke Where you have exist- Kan ek net wa, ek dink mn/ Beesley van Howick het onder- 
3:3. 

0 

Ing meters, where the consum/can decide how much he is vinding in Rhodes,e. He has had experience in Rhodesia. 1 
ing to have forthe moril, he can putthat morney Nothe Ihinkeulawe,o,onlowcostprovisionolelecITIcin,tolowcost 
eter, or buy atoken forit. Hecan useth/amountandwhen housing 

runs out / electricity he does without it unnil the neil 
onth. The MR WILLIAM BEESLEY: HOWICK local authority can continue to read the melers as 

a back·up check or this. In other words you can havo a low· Wha t Mf Boles istalking aboutisthesystem that wehad in 
a high-grade auditing of the system. Then Bulawayo in the African housing area. where we had gride device with load 

gtherside, when you start getting into the rn ore sophis· limiters and thev paid for their electricity onan on the estimated con. 
/Gated systems, particularly in new housing de•elopme,lts sumption, We hed the installation thst was put inlo Re 

wl efficient people, you then don't hava ti dianyauditing, house. power and lighting. Wo I /rolled the powerside and 
you can have a sophisticated measuring dav•ce and we kne,4 just how much switching consumption approximately would 
divice in Iha house. So Ithinkl have be had meetings recermy on used in the month end we will beable toaccess whal the 
behalf of the Control Board with a number d manulacturers cos, would be. We included thatcost,n the pent hat was paid 
and rhey have quoted prices of A600 and more and 1 said to before the¥ actually used Ihe electricity. It worked quite well 
themn Ih/·s /ine. Thut's probably the way you 1 wanted l ink Cyril Ha rt is to ine 01 le sHiliales h ere who knew that 

develop, becauselat'sprobably where theprofit lies, butthe scheme better than I do He worked on ita lot iongGr. 11 worked 
eigand pres'ingneed,shundredsandthousands/cheap Ie/S uccessfully 
switching devices. I said I think it should be 4 more man MNIAUDI COETZEE AFFILIATE 
abiw a fifty to a hundied rand, that one can instill in existing Mni, dia president. ek wil net graag noemi ons is al direk bet+ 
houses wheie there •s grea difficulty in the consumer being rold,a ty hierdie aspek vir die laaste drie #ar self, Twee jaar able to monitor his own consumption forthe m onA. lange or,dersoeke is deurgevoer. Oorspronklik hat Eskcm ·n 

spilf Masieopgerrek vir dia meter self, dit is vooruitebtaaide 
MA V RAYNAL: AFFILIATE ene,iemeterg Sover is ons prototipe en die produkile· 
rm glad Mr Botas brough, up the sub)ect because itis highly eenheid deur al die laboratoriurntoetse. Dit het nou wei agt 
controversial. The South Africen Institule of Electrica| maandegeneem,naardilisdeur Eskim.soverekweet.gaan 
Engineers, hel a minf-wortshopon Ihe subject in Me/Mi nog veldtoetse doenalhoewel ons /eds bmrokke is by der· 
M in July, and there were a hundred people who aaended Uen verskillende installasies in die land van baie Idein al, /5 

had to turn them away. there were st many others who ims·eenhedel t/ 1 500 eenhede. Kan ek net noem dat oor 
cted to come. Now. the while, to summal,ze what the die jare. veral die laar wat die meters in die val is, heelwai 
ults 01 this wofkshop were. it should be of interest, are as onder.inding opgedoen is uit dieverbruikersooopunt. Graag 

follows wil ek noem dat die koste van ons meter nog steeds onder 
1, was found thatthe problerns haveencount/ed orthe rnag· 8500 is Ons metar kan ook waterdoen.claarisgeen probleem 
ritude. wes social, cosl and securit, As fur as social is con- diarnee nie. en boer behalwedit, met behulp van die, asek 
cerned the next question ia wha should have pre·payment #IEngelskannoem,d•e'·dispenser"(ekwaet new/,5/ie 
rn*ters? There I u itig ma attached to H. A sortof a doubt on Afrikaansenaar daarvoornialhoujy rekor/van elkapersoon 
rhe honesty of a consumer and his ability to puy forthealec- 68 aank/pe van kaarte, sy verbruikr wanneef laas hi 'n kaart 
Wily So, that was a probler,1 thal couidn't be resolved. Sec- gekoop het. Di! is 'n lae koste man er orn tied te hou van wie 
ondlythecostisatpresentatlea//0Opermeter Nowour koopniekearlenie.enwiekoopwat. Onshetgevoeld•lisdia 
pfacticeisins'alling,onceorganizing.aninitaliationolovera eenvoudigste,en uit'n finans,eleoogpuntdierne"kosteel. 
ihousar,d Inaters in Sown, and n is riot inly elacific ly, but fektiewe maier om le storiete do/n 

88 VMEO TEONII.!il· VEROADERING - SH'rEMBER IgNS 



seers Iernelers is buite Jndiemuuring/ou Onsondervind 6. Conventional energy melening equipment tor domestic 

2.9 el'nbletiletemperatuu,problemed/ar.wantindiekasgaan premises isalreadyinstalled #theco/of theSupplyAulhor· 
optot omtrent 70 C orngewingremppratuur Si met elek- ity. Prepayrnern maters would accordingly be installed atthe 

knla sal iy wei 'n blet],e problemne ondervind. Ons k/k wei Suppiy Author,ty's m. Cost of installation would then be 

na die probleem. Dia ander installasies, veral in die Vrystaat recovered through tha tariff. 
en die res, of / in die huis 61 in dia garage In die nuwe uit- 7. As previouslystated.EaiLondon CityCouncil hasseveral 
bre,dings I die meier ingebou langsdie verspre/dingskas In hundred cash prepayment meters in service. Electricity for 
ander #61,bestaandeins[allaires.ishlofier"reen these prepavmg metars suppl•es E matered in termg / 

dlemuuroples,1,6fhyisin·nandertipikassieteendismuur Scale4-Sub·EconomlcHousing-ofth,Eas,Land©IMunic· 
visgesk Maar ors ondervinding was nogal baie indrukwek· ip@Uty : Eleciridly Tariff. This isapplicable only/0 a supply of 

end. Wai uitgekom her, is dat die meter eer,voudig moet elect„city to bona fide /,vate residences bulltunder Munici· 

9.ZE" ees orn le werk. Ons onder.IndIng ,& dat mense nia'n pr(,- pal Sub-Economic schemes where prepayment meters are 

eem daarmee hit nie. solan k dit eenvoudig i V/der met installed Cost of energy sulpplied on this tariff is a bow 11% 
e hele verstandhouding, dia van noodlredietkonsep. die higher than the normal Domestic Electricity TaMff. Because 

verbruik var, die krediet. hygeania om of ditpiesangs/fmers they have 8 fairly complicated mechanism, the cash prepay 
is Me. A• wat hy in belang "1 ls, datas dlernater by 0 is weet ment meters Give more trouble than a conventional kilowati 
hy, hy gaan uitskop Ve'der stel hy belang In wat sy gernld. hour Meter 

delde verbrulk per maand Is Ons Ilet ook gavind dal ons Withincreasingpriceofelectricily, thecashreceptaclashave 
stels/we/op'nkaartsils/.Hyvirtrouniediekaa/ash¥dit tobeempliedmorefrequently 
aa nkoop nia en wil graig toets of die kaart wei wark by die Bec ause / increasing price of electricity, etc, it has been 
punlvan varkope en ons hit war Dns noem de -checker· nec essafy / modift coin receiving apertureof /der prapay· 
eenheid" ontwikkel en'n bal eenvoudle ioets wai hy deur- mentmeters,n useln East London 
voer sonder om sy kaart uit te vee. Ekkan net noemi die "dis- 
Penser'· sall, bo en behalwe die felt dat hy rekord hou 'i MNI JAN LOUBSER: BENONI 
databasis rekordhou van /11/6, kan hy ook kaarte toets wai Mnr die Voarsitlar, net deur u dalk aan mnr Coatzee. U weel 

F3gf 

uggebring word. die gewone elekiriase energie meter watins kry, is onsettend 
e hele konsep / om dia Pls so la@g as moontlik le hou. akkwraat. en as ins in ag neem die prys wat ons vir daardle 
8af OIl het ge#knahlardle aspek. Op Eskom se aanbeve- apparaa# betaal, dan is dit 'n wendike baie lae prys. Is daar 

g. nadat ons eers die eerste spesifikasie van Eskom buie enigeaanauiding dat asons algeheelocrslaanna hierdievoo. 
noukeurl nagevolg het, Iyk dil now asof die Ew kiste· rafbetailde meters, of daardie prys ook moonnlik sal kan 

: nh/dkons/p waar aardlekkasie in oofstroombevelliging afkorn tot iels meeraan•aarbaar. 
3 eer 

'n ope tipe spesilikasie 
hat. minder ekkuraatheid, in 

n- aard,/ 

gaval sal mens seker voor// dat die meter wei RUDY COETZEE: AFFILIAAT 
behave bly. d i d•e kon,rensionele meler. maaronshoep arn Mn' dre Voon,it(er, ek kan net weereens noem dat die 

hierd,e eenheid, ekweet n,e met diehuidlgeinflasie.of mens Qorspronkl,ke spes,mkasie van Eskoun, dit is /WS 1824, maak 
wei iets op die mark sal kan sit vir die 2@nbevole R250 per seker dat hie,die meter moet onder die strafste ornstan- 

eenhe,d n,e. Die sekuriteit agler die hele konsep is saker die dighede. klas 2 meter, voldoen Daarby bed"l ak by aar 

grooiste faktor watgekoppel isaandieprvs. Mettaesekumell beldsfaktor vano.Gby·n spanningsval van 20%,by 'nstroom- 
kaimer,smetlets,aagwagkom.As/redalikhoenkunle,1 trekkingvanregaandleonderkantyandiebere/,melande• 
wil h/,salmens,lied,eprvs veelonderR300 kankrynle,Orls Woorde/ praat hier van lussen me loomill ampareentwee 
IS Wel basig rn. die or,twikkeling val die lae k.ste 'enheid ar'Ip,§re el dan bo en ./halwe dit, bY ellie ternporat'ur tus 

ataardlekkas,eerloors,roombeveiliginghet, Watonsook senminuslO'Cenplus 55°C, Naudlegrootprobleem,daar 
.::l 

0/orn In teset In homisom homtebehear deurd/verstel- mee is. ek moet /, dat daardie spesifikasie op elektron,ka, 
ar le maak 5 ampere, 15 8/4/ 30 amp/e met ander ialdiepls'n bietjieop,maareksrus/L/'nknoo/unt 

corde/kin hombepe/ ookwatsystroom aanbetref. Boen defin,fiei nie rneer as R5 toal Oopdiel:omponentewat ilodig 
behalweditsal ditdandiek/stel,andle verspeidligsnetwerk iS orn die meters so akkuraat ta maak nie Wai ek weid,nk. In 
in nwoong®biedlaagh". dietoekorns, indlen onsgaan na massa produks., an ons k'v 

die ondersteuning reg deur d•e land, sal die koste definitef 
MA HDBECK: EASTLONDON heelwal alom. Ons groot probleme is veral die voorieners 
1 To date, p.. of prepayment kilowatt hour meters has van komponente, Hulle speel nog Meheeltemal saam wai die 
beenseveraltimes *epile/of conventional mater& Provided pry, aanbevel nle. maar dlt / /Irek gekoppal aan hoeveel- 
Ihatthe prepayment kilowart hour meter has a rag,sterequi. hede. Ons voeldat die prys kandefinitief afkom, maaions het 
'alentto,hatof theconvent,onalrneterthereshouldbeno definitiefs'veelismoontlikpositiewekmieknodigomonste 
need to providea duplicate unit, help om sekere lak ore wat kan help tot dia bydrae van n laer 

2. Periodicreadingsof theenergy,egisters/ranecess/gro kiste-eenheid, Eenaspek byvoorbeeldisdeterminasle van 
ensure that the Supply Authority „not defrauded East Lon. 'n meter. BS37 ms al vir 90 iaar lank dat dile drademoet van 
don Cit, Council has sever/ hundied cash prepayment ondersfinkom. Ons vind nou dat so ·n larmina•ieblok Isheel. 
meters in service and the energy register ls read eachtinle the temal onnodig, en net dieur Kiels uittesny, my mens klaar 
cash containe, isemptied· omtrent R30 to F140 w die kile um. So Dns vial dal sodra die 
3. Ir, the case of cash prepaymeni meters, a is essenual thai k/slas of die hoe//elhaid maters hle" in ins gaval biveor 
the Supply Authority has readv beeld. '/ access. duisend verbygaan steek per maand el ans kan 

4 By their nalure, prepay,ner,1 meters ghould be installed in begin k¥k na heekernal outomatisaring in die produksielyn, 
the iesiden•e, kan ins defirnitief heelwat a fkcm watdie melerprys aanbetief 
5. As with conventional matefing equipmentr the Supp|y 
Authority would be expected to bear tne cost of the prepa¥ MNI C ADAMS: PORT EUZABITH 
mint meters in the residences, in accordancewith the rlec. Mordie Voorsiner.ekhetook'n vriagvirmn,Comee Hyhet 
'ric'ly Act Regulations which were published recently. The gemeld dat dNe prys vandiemeter omtren,Rjoosaiwees wat 
Capestandaf/ElecirciySupplyBy·lowprovidesforthecon. saldlekosieweesvindie"dispenserwaihyganaernhel, en 

sumerto pay rental or charge for meiering. ook watis die pls van die kgaieseff. 
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MBR RUDY COETZEE· AFFILIAAT· prys wat aan on, gekwoteer is, is 8500 to 8800 g nstalteer, 
Goele vraag Eerster,skaarte hetweereenitedoenmel massa wat ins,uit 'n pulsende watermeter Met ander woorde, as ·n 
produksle as ek rm heel earste kan //woord. Ors prys is mens dit opbreek In kompor,ente gman dit baie goedkoper 
gebaseerop'n weggooi, 'ndunplastifkkaartne. Ditigniete / wees Die oorspronkl,ke kiste sluit in natuurlik al die radio 
dat hy hoef weggenool te word nie. Hy kan wei hergeprog· beheer toerusting en ook jou basiese eenheld by die bet/al. 
rammeer word Opdleoomblk Issy koste net or,dar die loc. punt, wat 'n rekenaarinslum. Ditis waldlekisteopjaag:Indle 
Ons voel dat sodra hoevaelhade volgende iaar begin sh,g. beginstadlum Maar soos die eenhede vermairderso sal dll 
preatons van ongeveer 5 tot Ssant virso 'n kaart,ie. Watdie pereenheid/adkoperword 
disper,ser" gedeelte aanbetref, eersten, ·s dit kom ons 

noern dil rn black-box" gedeeltewat koppal aan'n s,andaard 11111,IR VELDSMA,11: KPA GEMEENSI{APDIENSTE WES· 
IBM persionlike ripe rekenaar, die program loop op huordie KAAP 

stories. So as mens reeds 'n rekenaar het. hoel J¥ slegs die Mnr de Voorsitter, ons £1:an binne die volger,de liar saker 
black-box" aai te skaf Diesmrie het cok 'n mikro-rekenaar· ongeveer 3 duisend van die meters in Kahanits/a./stalleer. 

kaart en My het hierdie gemotoriseerde kaartleser, geprol- Die koste van die meter wa. 'n groot faktor gewees. Die 
rameerde laws, an werk uit omirent op 'n vyf dulsent rand instansie wet meeste van of 'n groot deal van die belluising 
melf Maar ons voel woorconm die aspok wat inknrn. hoevell gaan doon en wat.dullendvanhierdismetarsong/antlnal. 
van hierdlet,pe appar,at·nmens nod,g het.is die feithe, dle siechet vircrls 'n kosta perkgo!:tel vin nni¢•veer RA50-00 en 
mater5 Melke huileiesekuiteitskide. ef gaan merls vir'n ons moes toe maar kyk met wat Ins met die R450 kan doen 
areakode? Soververalindle Vrysteatens·oaan, he•orisnet Hum,I·sbere,dorndlekostevand•emeterbydfeverbandb• 
geble/kides, an ons vind dat in die areas waar ly nie van- te voeg ons hettoe maar besluitons sal nou daardie paadlie 
dilismeofpolitlekeproblemehei nie. kan'nmensdiekdartuies van Dns hel ook na '11 me/r gekvk omdat in swart 

voor d,eld prograrneer meteen 'dispen•er en/kan hulle woonaehiede veral In die Wes·Kaap, water nog n,e gemater 
ocrerligetount}unkverkoop Ditegter kan/,int,duw as/ke wordrue,endiemer,sebaleminvirwarerbet„al,enditvlrons 
meterse w sekeritaitskode rce: he nie. Dan moet daardie ophierdiesta,um'nredelikegrootprobleamis. hetonsgekyk 
persoonkorn.enhornsalf Iden,ifiseerelkelagby'naankope. na'nmete,watookin dietoekomsdaardiefas,lite/kan han. 
Ek h oop dit beantwoord u vreag teer.·n [ing wat vdrons bale belangril< waR, is ainte k/k nadie 

sekuriteit vandiestelsel as sulks, datiydied,ng so Better vi 
DENIS ACKERMAN: ESKOM as moontlik moat maak van Jou aansluitingspunt op die 
Mr Chairman, m¥ ••ew· £>17 meters and 50 fo/h is vary waD erferens tot by dia verdeelbord of by d•e me,Grin die buis. Dit 
apounded alroady in qulto a number of cam. and lust as a was vir ons bale belangrik, ©n ons het gekyk Ila. en "S 
matte,of inle,wforthep..plehere Atpresentthereareiwo beweegnadiepunttoewaarinad'rekmetonskabel,nkor, 
and a hall million connections, supply connections. of which bille,Inadiemeterkas'le 0//sluillatulrhkdand,akal.le 
are metared in South Africa / the moment. And in order to in die buitenste muur Uit waarly miskin op 'n stadlum weer 
suppiy ihe re/of Soul Africa who needs electricity. we will moontllk 'n punt kan kry mar / krag van kas onwettig kan 
have in have arothnrtwo and a half million pointq nf supply gebruil. Ons het Orik flekyk daama. en ook in deardle opilg 
Andiwoandahal f million pointstosupplyand havingalook moetons voors,ell"g 'naak en •eor 'r, ble,jies verclar na dle 
at meters, lets sav al '460.00 a meter, is 1.3 bimon rand. and stulsel k'k. Waargaan jylou aardgelmier.,an rrlinste./u neut. 
can oureuntry really affoid ie The other, I would jus, Ilketo „al aard? Gewoonlik is dittradisioneel ind,e kas;le buite die 
replyto M'Boies Irbinkon/of./.1//sil,weare,nriall.. 1,uller, nou illaardle fas,bleitnie.larnie. Onshettoemet 
a system similarto Rustenburg Weare going to dathus in our dle metervervaard,ger gaankykan Jn aardpunt geskep In die 
newsuburbinlandtonandthecu•tomerispayingoverthere ineterkasself,ndlehouervandlemeterwaaronsdieneutraal 
The omerthing is, wouldIhe supply authority be expected to en die aardgeleiar 1)¥rnakaaT konpel Die ander pl•nt wal vir 
Athecost ortheprepayment meterin a residence.Gentle. ons bale belangnk was is ook dat as ale verl]ruiker nipt die 
man 1 think hern. eve.1 il ke .,upply authority does bear the ding pal,ter. die krag afieskakel word Dit kev ons ook in die 
cost,thecummer/illpaysaryway vithetarifflthinkthe [net/ Dflisdierigring wearfnan,gaan Meweeg. Diek„te 
otherthingthati wou'like.lustparticularcommenton and van die mater watons r,ou ophierdiestal,Im 1,etis FI425-00 
Ihati, checkmeters and looking forillegalconsumption and plus AVS, maaronsk¥kdefirlitlef nalae, koute„and,emeter 
so forth Iwondertiow „fian,supplyauthor,tle:reallyhovea 'r[}Ingw/netbaiebelang,lkls, walekgraagwilno,mvoor 
pro·active role in,try,n/o establish how much theft istakino dat ek klaar maak• lS dat ons glo datom low Stels/behoorlik 
placi In their particular municipamy and where Ms it raking te monitor e. 11'11 virhrilk"] monitor dit bare belang k is del 
place arwway. I think,t cost quite a bitio have somebody//- jy ·n haart aan 'n mater koppel. aan 'n spesifiake ineter, Soos 
ingaspollcemantotful. particulartypeofwork· Ikno. weare dievorigaherr'iergenoemhetn,eldle"dibpinger'·.sal"dit 
vary fortunate in that wa tand lo pick-up illegal aollvities. nou daar moet doin. Jy sal die e/nommer aan die meter 
shorting out of meters and that type of thing, purely b¥ acci moetkoppel.aan<he &1]es,fiekemeter [1lgeevird•epersoon 
de/ morathar,apro.act,vemode.,thinkthat fs whatiwould watdiekaartkoop ookrneersekurite,t wnnlhyweeiashyoor 
like to gay Thank die kip ges,aan worrl. assy m you inr ge*el woid. dan backen 

by'lf ..mand/nderenigeiets/e Sol plekkewa.J.'n 
-In MOOS ALGERA· RUSTENBURG biet jie onrus het. sal Ndaardle probleem kan ultskakel. Laatek 
Ek wi nat varder s@, daar moe' du,del,k onderskeld gemaak netnoem'i,erdieismedlestulselrne.dtlis'Imete• Maarh• 

omgeskakelword na dlestels* M. wor d tussen 'n nietaren'r, stelse• an :oes mni Ar.ke,man kan later get 

hot, is dir ide nt,ese goed wathui le gaan Installeer. en £1,1 gaan 
oer wat ri,Ir Botes uiteer Welit he, aot,eu riendomsbelasting' INR JAN MALAN: KEMPTON PARK 

lou dlenste wai ly kry. Joi watermeter In lou elektrisiteits· Mnral/Voors,Iter.ek nilnetaan&luitbyloosligen, Ekprial 
meter wordallesin sensaamgoval,Diarisgeeneks,rareker ook oor die stelsel. Ons Is 'Imal bale bekornrnerd /Jor die 
ings wai uileesluurm£,et word nia. Geendeposito's watmoet koste Dit klink astronornies hoog asly praat van R700 vir'n 
blylly·nvoors,eningsowerheldnie.Dit,se,nlik·ns,els/,dit meter. maar asu kykna diet,nansielm liese. ons bet 'n 
..le 11 met/f 's sulks nie. Dan die ander punt wat ek net wil analiese gadien asof Kein/on Park lornal sou kan 

noem Wat mir Barnard ge# het. dat die stelse] kos ses 00"*akel na hierdle stelsel toe. dan kyk Jy na 2,1 /uimd 
duisendrand,perpunt, ise,ni,knieheeltemaall:oiraknie Die eenhede Endan Is diegroot faktgrin hierd i eanaliese eirtlik 
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die rente watiy ontvang op die geld wat iynou 10 weke vro/r has a very interesting test that they carry out on proto t,pes 
kry. die besparing op die rekeninge watiynou niehoef opte and ont,le production units. Itisactuallya ver,severetemp 
maak nie, en Ir! te stuur nie, dit word op die lang tern,yn eraturecycletestandthe way i understand lt, isthatthisactu 
eintlikklelngeid. D;egrootbesparinglindierente. en/itis allysimulatesaboutloyearsageinglfeofelectronics. Itdoes 
die belangrike aspek wat 'n mens moet oorweeg. Op die have an influence on the electronics and it alsa had mut a 

langer termyn is dit die besigheidsaspek van die saak Die 0.196 infiuence on the accuracy of the meter, but this isis 

ander ding rs die wat '/ mens in aanmerking moet weern much as we know at this stage. It I like all new devices. You 

nutuurnk i dieults,/andeskulde op In. ek praar nouvendie camier reallys/v tha/hething.sgoing t/ Iast'o/25 veers. Ali 
swartgeblede Onshet sobietilebetrokkeneraakby Ternbesa you can say l thatwith, the design andthequalityth/ youput 
Wat Dns buurman is, ek en was geskik om te hoor dat in into n, youll hope to getthe 25 years out of it. What we have 
TerDesa ekkonditmaarsekers@,isdaarietssoos.emil dane, ls we'veinvestigatedandlooked at-manufacturers 

toen ultstaandeop elektrls,te,talleen.Tembesals'n relabewe and made sure that ou• cluality control li a lot better than 

k Jain dorp. Now as'n mens na daarde ientesop daardie galle fheir' 

neem enly kandit verhoed met so tire installasie, dan word The second one B on theinte•changeability. It is avery dif 
dit maersinvol Wat Metref die meter of konver,gonelernaters ficult .Ing. Irs a beginning phase. It is not impossible for us 
sou behou,ek d k rlie. d It klink vir myna belts and braces. Ek torrakeuseof re-usablecards fof instance Whenitconiesto 
sau liewerste verkies dat ek in grootmaat meter in di@ sub· the coding and dll thot, thal dependa a lot on w,al is ,ns,de, 
stasIcs sou installeer wat die gebied voen en dan op go ·n wh£,t pro•cs IN Lised and wh•t type of field interphase elec. 
man,/ kontrole kan uitvoer / daar groot dis[Mbusle verliese tronic devices @re used inside the meter, So that •s a very dif 
is al dan rie ficultespect Iguessyoucuul/cometoacardee, youc"Id 

come to a magnetic track There's three /andard t•acks on a 
MR DENIS FRASER: DURBAN magr,mic card We could come to an agreement tha• you use 
M,·Chairman. Ju/two brief que,tlonstiat I would Ilketoput the sametrack on le card. YOU usetha Garnetype of carek 
to Mr Coetzee Thefirst ison thelife expectancy of these Possibly youcaneven look at possinlY the "dispensers·. the 
device® As far as I'm aware Its usual t. talkin terms of a 10 kIndof devicathat/alsoastandarddevice, butit'sa verydlf 
year life with ele/ronic devices which, possibly is conserva. ficult thing. It was also the case with the personal computers 
live, but I mink largely through absolescence sol'd liket' andtheg.thatwaGthebigges„116Gventuallytakesover We 

know what the anticipated Ilte expectanc¥ Is The second don't know inhat isgoingto happen, preferably there should 
... I same thought as to standardisation or inter· be 3 0,4 suppllers In the counrry. Thank /w. 
changeabilit. of systems I think we are in a developm# 
Phase with these devices now, and consideration shQuld i MRLHum /HITER,vER 

given to inter:hang/ablilty I rid sta ndard,lation!, to try a nd In ihe past w. ha le made big eflort/ 10 ./1 our con'urners 10 
avoid ending up wllsistems which are Incompatit« and have their meters installed outside their houws So having 
perhaps befng locked into one manufacturer Lets tl and seen 8 velelegantsystem. where the' built meter wans 'n:o 
avolu having / Belamax and a VHS In prepayment meters. the lont fences, or at the boundaries of Droparties, we 

Tliank you deemed to go fo r that. and 8 H our new Townships have thei 
meter walls. So when M was decided that we would wake over 

RDL. TAL.JAARD: BENONI the supply to the llew colourcd Townshipdeveloped at White 
Ekwilnet graag me, dievergadering d./d/die El.kt„i,efts_ River. we heard these homfying tails about bad debts, and 
afdelings Is eintlik nie alleen nie. Al die anderafdelings isook having been offered thehe prepaymen• meters. we declded [0 
basig daarrnee. Ek dink spes/lek aan parkeermeters. Op die 90 fo rit TheonesM,Coetzeehasjustmentionedin fact. Now. 
oomblik is daar ontwikkeling m Suid Alnka aan die we installed these in the meter walisutthe boundaries of the gang 
waarin die eerste porkeermeters. die kaan pa•keermeters. propertiesinlockablemolor hoxesandourdepartmentkeeps 
ree" 4 /4 -te, woid in Durban en op ander gall a key and this householder keeps a Key for these meter boxes, 
hier in die Transvaal. Die wd het gearrler waarin / solhoithureisa gaan lairs/curily, anci thattlie•eisnotooinn,0 he 
betaal voor die tyd vir 'ri haart. betsy dit rou vir elektrisiteit any tampering With these meters 
laan wees of orn te gaan pa/eer Dan wil ek net verder All consumers/re meteredon maximum demand. aswell as 
b¥voeg om te / dat die Suid Alikaanse Poswege, dit is nou k/h reter, at Whiterivier, householders. commercial and 
die telet/on. diA wat /voor betaal, die gaw,ne telefoon in industrial, everyone We find that the cost & these meters ar 

Publieke hokkies, die kaartlell,loon, is ook rends Ii, PTetoriu R450 dops not greally excaed the cos, of the 'Wh meters, 
9"nstalleer Ekweetdie eerste 200 Isreedivervaard,g,sodle toge,her -th the cost of the thermal m/imurn demand 

1¥dorn vooruitte,t•ataallsfurrenwaaribly,dit,snethonons ammetern. •Inthat frointhatpolntaf viewtherelinolmuch 
ditgaand/en difieren/ We have also installed some of these meters in 

flats. in the white Townsh ips, m that no charge Can be made 

MR RUDY COETZEE: AFALIATE against us of dicriminatbon or anvthing of lat nature Thev 
M,Chairman. Itistwodill,cult 4uestions. Weknowthatelec· havabll•nwellacce,tndbothbnhewhiluronsumersandby 
tronics failstwice When/ouin//Irtandattliee,•dof itslife. thosnintherolouredTownships Thecostofinglallingmeters 
So lo get rid of the first one what you do isin your factory.you ig the cost fortheconsumer. It is allbuilt,motheconnection 

actually.keitthrough a soke andyou hopetha,you getridof fee which does not differ greatly f rom one.pe of meter to the 
aboul 99% /1 22 fa,tures that way. That has got a W 0 do with c¢her Go thal there le not that problam. We have conddered 
ihe quality control of the Nelory itself You also don't know thecertainaMvantegesto•eas follows· 

v•hal happens during shipping of these meters and so on. There. isnoconsurnmdepositto be pald Thereisnoneed for 
Afterthat, Ican menionthat we'vebasedourdes,gn andthe meter leadIngsto be taker, There ino need forcuH>fisand 
Whole concept on a minimum of a 26 ¥ear life. so a lot of re-connections. and there are nobaddebts The consumer 

design p/losophys baing incorporated ,/to le design & can buy/sman¥ cardsas he wants,0 /,al heeen B•wayshave 
these meters, asthey would call by electronic language, m/, a reserved card at home in case his mete•starts to run down 
ta,· spes,fications. regarding the metal partsle inechanical The nurnber of Urms left to the benefit of tile consumer are 

L moving paris the electron ic components selected It is still shown on Ihe meler sethatheknows exactly Where hestands 
ver¥ diff,Dult to exactly predict. All we can say is that Eskom as far as what he has got left There are also no costs for 
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coun ting and '¤stage, and there are no arguments at the virdie Der,ettingvan die dole. En in antwoord op die voirstel 
unterashrasthisiscancerne/.Sofromthatpointofview vanmn,Botes,wileknetdiesyferskwoteerwatonseeklut 

e are so far very happy with this iystem. There is jul one by die opnemes waaruit 'n groap van die twee dorplesr 'n 
uestionthet remail·Elthasnotgonethrougha lightning sea. Totaal van 600 bemarlde wooneenhede benet was. en aie 

son asyet. because weanlyinsialled,hamearliarthisyear. So stelsel Litgetrei moes word, is gevind datdaar verbruikers is, 
we are holding thumrs that there will oa no adverse effects watsorinas/eenhede'n maandgeoruik,van diewatbes. 
when the next lightning season comes. Thank you taandeinstallasiehet Watmetanderwoordenetlltehet.DIe 

luise het almal loarnpare stroom bre kers ingehad. w dit was 
MNRP JBOTES: ROODEPOORT elntlik baperk v,r 'n 'ho• plate' en 'n paar ligte. Daar wasegter 
Mr,r die Voorsitter. voordat ons afsluit, net n•dipin die bos indiew"dedorp.dillsnouwel net'n'persent,sod,tls'nbaie 
Kom ons neem 'n grill h u ish o. delike ve rbruikers,.6 400 vir 1:lein allyking, maar verbruikers wit sove.1 a. tw ee du isend 
argumenishaJwe. an Dns meter huile op die hoogspan- eanhada ·n maand get)ruik net. So die voors,al orn 'n enkel 
ningskant. Ons neem due gem/delde maandeliksa ve,bruik meter Jitesitendieheledorp te meteren ditdatgal,koplus- 
en "s stuurelkeen ·n reken,rig. Dink u me ditsal ·n baie 'ater san almal ti verdeel dink ak is 'n bale onreivenlige stelsel, 
effek h 6 nie, want ek dink diversiteit sal daardie tipe van ding orndai die ou wat net ligte gaan gebruik. nou dia man w. 
balegoadui*/ Ekdinkdit bahoortle we' Ad,/ditis s,dieerwatbehu)orlikelektrisiteitvermors. of soosinhlerdle 
iets wai probaer moet word Ek wil Mit graag nil in ge.al, die geval wa s die ou v,r drle ander ouens or,der in die 
Roodepoort prooeer deer, nie. strnat verk®p het vanaf sy hoofstroobreker Dankle 111,4 d,e 

Net n interessante opmerking. Raad.lid Hieberg het my nou Voorsitter 

net hier langs,an ve// dat onlangs was hy by die SDR 

gewees waar'l loorlegging gegee 15 van hie rdie tipe meters W HEN K TURKSTRA: AFFILIAAT 
in dia swartes her dadelik geobjel,teer teen hierdie tipe r/- Mnr Loubser het nou net hier genoem dle kwessle van geen 
ers en ges6 hoek/m word dit nog nia in die blanke gacied deposit/'s. en een van die vorige sprekers hot genoem die 
geinstalleer nie. So ek noem dit maar net vir kennisname. moortlike winste wat ge maak kan word op die addisionele 

inkomste as gevolg van die rente op vooruitbetaling valle 
MA A HL FORTMANN: PRESIDENT gebruik van ela ktrisite lt. Maar h ierdie twae goed werk moes 
Some Years ago you. might recall John Barnard from Arthur as 'n anomolle teenoor mekaor U verloor die reita o. die 

Trevor Williams. 1 think he in fa/ pmpagated this. He deposito, In elk geval nou. so ek dink ne hlerdle argument 
suggested whynotmeterawholesuourbandaverageoutle gaan nou heelternal op nie 
accounts, base •heaccounter) one meter for a whole suburb. 

1111NR J LOUBSER: BENONI 
MNR JAN LOUBSER: BENONI Dlt is natuur k so dat oie elextrls,tellsverbrulle/ kry nie die 
U weet mar Hunlher nob iets baie interessant ges&. Hy hel rente opdaardie deposito'inle 
ges@ geell deposit©'s, kan u u vooritel, wat 12 '11 water en ligte 
deposito deelae op 'n gewone huisin rn dorp R400,/it kan MIUR JAHLIEN: VOORSITTER 
al virde meier betaal Dit is 41 bale interesante opemerking Ekdinksoos mn'Raynal voorgestelhetrniel£,iesaakverwvs 
daardie. word na die aangewese President' wat dit ii<,ontlik by sy 

komende konvensle kan laat verder oaspreek. By daardie /d 
MNA SCHULTZ: AFIUAAT behoort daar heelwal In|,gting te waes. wfat mens kan oor De 
Mor die Voorsitter, irs hit n redelikeged/aileerde opname sluit Bale dank,ev,r u bydraes Dit was'n baieinteresante be· 
ged/en virtwee swart dorpsgebiede hier in die Pretoria SDR spreking· 

M. /ramg ooi dle gebruik van oorhoofse bondel gele'- C13· Oue•tionontheu••of •erialbund,/dcabl. in high 
er:In aree, mat·n hoeweerlig konsentrasie - Ilghtningareas-by M,Mppela,ke: 
deur Mn,M P PClarke: 

The usp /aer,/1 bundled cable has increased #maticall/inthe 
Die gebrulk van oorhoolse bondelgeleiers hm dramutres ver- lastiew years. inespeciallythelowvoltagerange 
hoog in dle afgelope pa•r pre, hy ulistek i. die laa'panning Much o f Ihis cable has been installed in parts of South Africa 
•tegoriee with exceptionally high lightning incidences 

Groot hoeveelhede van hierole kabel is rea/sin grool gedeel al,JESTION 
tes van Suid -Afrika ge,nstalleer waar daar 'n blmengewone hoe What M khe experience 01 users of *lai bur,dled calbe. both 
konsentrasie weer!ig is. medium voltage and low vokage, in areas with a hah lighining 
VRAAG: incidence? 

Wat is dle prvaring van verbruikec van oorhoolse bondelgele'· 
ers, n heide die med,uinsparming en laagspanningreek, in are- 
as met 'n hoa weerligkonsen•rasie? 

MR MPPCLARKE: RANDBURG A second line ofunl,lar leng' was erectad aoouta year later 
iii Randburg we Installed our firs, 0,5 km ot LV ABC about 6 In this pallcularcaset was a .Inle open wire LIllie ina 
yearbago. Ilieplaced amublesorneopen m/LV lineon Ine heavily treellnedstreet-andldon'Ines dtoremindanysup· 
same poles asa rural l 1 kV I,ne p•.er,gfneers what that meansl I am happy to report that no 
We have not had any failure or prDblems since, in spite ofore further supply ,nierruptions nave been experienced 
incident of a car hitting an Intermed,ate pole inthe line The /0/ important. both ing,milations have bean through some 
poluwasreplace'anditvlk,snotevennecessary,0,0-tenelon extrern.1.violentsummer storrns 
the ABC. sincethattimewehavedeveloped an SASS,pecification My 

11<.0 TE{}NIESE VIROADERING - SE.Fri.MaIR 1,88 



informationisthatonemanufacturerisalreadyproducingto exist'.verheadwiresbyABCassoonaswecangetaround 
this specification and that a second manufacturer !3 anout to to it Thank you. 
doso. 

MR B DUDLEY: AFFIUATE 
I understand thai ABC of all viltagesis being used at a rate Mr Cha irman.Ithink weareatihe base of infounation where 
measuring now in rhe 100's of km peryear in Sot,Th Africa. I'rn always checking on people that have been making use of 
We need to know whatourcolleagesare dring an/whatthey aerial bundle conductors Being a supplierofthesystern and 
are experiencing and I believe SABS need feed-back on the having introduced thus into the Republic of South Africa 
performance of materials manufactured tothe specification. myself. l'In pleasedto hearthe re5ponse olcourse, I must say 
| 1/ok forward tia wide ..ponsetothisappeal. from all the enquiries I've made, andin particular people in 

high lightning areas, and thave not had a single reporn backof 
IWIR JAN LOUISER: BENON, fallure due to lightning. With regard to the llfe ex pectancy of 
Morllarka,ekkAnvirusAonsonde•indinginlenomissoor- thesysternattheverybigoutset/themarketingofthesys 
tegelykaan diewatuhet,onsherniesobalegernstalleersoos tem in South Africa, we went to SABS. and they ve. kindly 
wat u heinie, Ons hetnoggeen weerlig problernegeharnie, d]1 a ie/for us. Itwas relatedtosomethingthatwe doknow. 
en die bet/kke kabel is nog ne, soos die dag toe ons / we put apiece of thebundleconductor and 8 similar piece & 
ge nstalleer het normally produced PVC conductorthrough an agencytest at 

SABS, and I think. if I speak under undercorrection, about 35 
MAIR P J SITES: ROODEPOORT years. The PVC had been completely dedroyed and the X LPE 
Mnrdlevoorsitter, us/dieongelukwatonsgehadhet. india /thebundleconductorshowednodefect. Thankyou 
dorps/ebied Dobsorwille, wear dle dogtert•,e gebrand het 
olithou en waaroor // heelwat probleme gekorn het MNR P J BOTES ROODEPOORT 
Sedertdien liet urls die netwerk m Dobsor,ville weer beskou, Mirdielicismer.el<hetnie Asgesawat/behoortteges& 
GIl ons het dondelgele,ers daar opgerig Ons het ook verder het nie, dit val my nou by Ek vii ditnet noomdit is ntaamlike 

gegaanenons hat 41 besluil bydle Raadgekry dat or™die hale groot gebied wat ons gedoen het, en die instandhouding is 
Roodepoort wear claar swak oorhoolse line ,s, sal vervang feitl,knul Dir is net die ver[ van die pale, daar is feilik geen 
met bondelgeleiers. DI werk ook so dat op daardie stadium InstandhoudIngaan diestelsel nie. Ekwil netnoerndatorls'n 
toe ons 'n besluit moes neem, hat ans groot waterbreke nuwedorpsgobled wai in plotte verdoolls, genaaind Bruins,g 
gehad. Grootwaterverliese.en maestevan rhestaa pypewat da/om die Ruimsig golfbaan. en ins is besig om dit te 

gelek het, moes vervang wordmetasbespypegevolgllk moes retikuleer mlet hoogspannings 11 kl bondelgele,ers Dankie. 
Ons 'n @ardgeteier 'Installeer an Dns het de geleiers van die 
oorhoofse lyne algehaal en dit gebru k vir aardgeleiers. Dit MR ROGER MAR/N: AFFILIATEE 
Verkoop aan die waterdeparternent teen 'n voordelige prys With ail ihe experience that we ve hed with supplying aerial 
En ons het die bondel gele.s opgesit teen ook 'n redelike bundle conductors. When it comes to lightning, 1 think you 
Prvs as gevolg daarvan. Die hele Roodepoirt-Noord, is should make a clear distinction with regard to induced over 
Wed<en en ons in besig 0% ander plekke soas Discoverv te Collag es and di f ect strikes. and also with regard tolow voltage dc>en lit is reeds vir 'n aantal iare wai one daarmee besigis, Mystems and high voltagesystems Whenitcomestothe higil 
Ons hel geen problemeeinthksovermet hlerdlestels/ gehad voltage system, induced over voltuges due to near stri'(es :s 
me. Onshoopnnuarnelindietoekamsdathlerdiegoednet larlasswiththecor,ventionalopenoverheadllne. However, if 
die (juu rte of die Hewens duu rte sal haiditis nog n ie el ntlik vae- I here is a direct strike c ma the high voltage aerial b undle 
gestel nie. Verder bet ons geen probleme nle er, ons is baie cable.you arem"]ikelygoIng to have a tam I know & one 
Sekonfeit op de oornink in die ins/allering daarvan. en ek case on a high voltaga llkV bun/el con/„/or where there 
{link ditgaan voordie wind. onsisbaletevrede met laagspan was a direct strike, and it did damage the installation and it 

nings benetting VLn hierdie bondel gele,ers Dankie had lobereplaced Butthat istheanly slngle.case.Thankyou 
very much. 

INFI MOOS ALGERA: RUSTENBURG 
Ekwilgraae v rd,emensewatditgeinstalleerhetvra.worddit MIR J LOUBSER: BINON, 
Ookgedoenin geileale wat'n radelikehoalnkomstegeblidls, Jy weet. ekhetald,kweiged,nkoorhierdieripege'eler·Is(It 
01 Word dit net in. soos mir Soles ger,oern fet. bpomield nie arnper diase/de ling lois wat Vanderbijlpark .en tld 
Dobsonville wit ·n swartgebied is, gedoen? ondergronds ge,·nstalleer het nue? U sal onthou 'n paar jaar 

gelede was hierdie los 'eleiers wai a" mekaar gadraai i. 

MNI P J BOTES. ROODEPOORT ondergrondge,hstalleeren #din k hullehet rlo• baie daarvan 
Meneer.orals waardaaroorhoofse Ilne was. Ekdinkditlyk inwerking Eksrugraagop,niewilha 
4 beter as 'n oorhoelse lyn. Dit is my persoonlike opinie 
Ons hak hombo aan an ons vat dia dwarsarms wes en hy lyk DRR ANDERSON: NATIONAL ENERGY COUNCIL 
bale rener Mr President, 1 think, a Ilue word of warning is probably 
|11 nuwadorps.ablede gebruik onsondergrondse kabels. needed al this stage on the lightning effects on these over 

head aerial cables as mentioned by the last speaker It will 

MR L HUNT· WHITE RIVER dependona number & Ihings, not on,y on the volager and : 
Mr Chairman, we, In the same coloured townshups lat are dogiwith him when/cornestollkl Therecould bethepos 
mentionadearl,ar, we choseto ingtall aerial bundleconduc- sibilitv of failuredependingonhow /requentlyth/steel sup; 
toi It was recommended by the Consultants W. planned Pension /earthed and soon. and what Istne installanon level 
Ihis scheme, and weaccepted M. Wearevery satisfied withit. between the steel and the conductor? The earth Ing ,s ve,y 

Wehavenoexperiencayetollightningproblemsasaresullof importantindeed. Iftheearthing i,goodfwillitcostmore in 
theuse of the ABC's Wealsoknowthaithereare not goingto factto provide sufficient earthingto in factpratectsucha line? 
be fireworks by throwing cha/s over the lines and so forth. [ think there are many aspect• particularly at 11 kV which sl,Il 
and as far as that is concerned, we are very happy. But what nee d to be looked at, and I would SUggatthal perhaps these 
Wedon'tknow yetiswhatth/lof thesearegoingtobe. but shoulbeapproached. ortheCSIRandEsko/combinedpro 
ir anY case we are pianning'n ona ol ouroldest established ject, which is looking a, lightning affects on various type' of 
townships,wherelhere isaheavlly,reellnedstreet,toreplace line. The leadeis of thal pro,ect should be approached with 
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the idaa of making some measurenlen,5on this type of cable This is something that should be looked at when you look at 
m lighning seasons, As far as being struck. is concerned it the class of arrestors that are going to be used In the USA 

takesquitealongtime,jogetalinestruck/,ractlybylightn- theyhadalotolproblemswhenth@yfirst,ntroduced XLPE 
ing I think indused sules are quite okay in most cases. bui cables. whefe they connected them to conventional open 
direct strikes £]on'I happen so Varyolen.Soit will take alittle overhead lines They developed a special class of arrestor 

while, e,parially with th¤se municipalities operating in non- known asthe riserpole arrestor, which the/puton theseover- 
0, lo.l,ghtn,ng areas to get any effeets at /1. For exampi I head hnes to tr and give protection to their pad mounted 

think,ourfriend fromWhiteriver.wouln'tgatverymuchlight- transforrners Withthe advent of metal oxide arrestorsyou 
r,IngcomparedtousinPretoria, but Imaynewrong.I'llargue can haveamuchrnorecompactarrestor.andnowyoucanput 
with him when I seethemap The poini lamirying tomakel your arrestor directly on the switchesar. In cases with high 
that if You are not ina very high lightning area you probably 1,0'tage aerial bundle cable, in all the installations wa've done 
willhavequitegoodexperience fora whileuntil yourlinais we've always used surge arrestors on the pole mountad 

struck /111'.saying isa note of warning, alth-tage before transformers.andwhen mini-subs areusedthisiseque•tion 
really going intothis m a big way. Thankyou, thatshould beaddressedand Ithink surgearrestorishoumbe 

used at the min,-sub. as you always get the voltage dapting 
MNR KEES VAN ALPHEN: SABS effect at your open point. Than'you. 
Max Clarke het 0/ belangrike onderwerp ooroorhoofse bon· 

delgeleiers aangesny Met die Dog op strawwe weerligtoes- MR E DAVIES: PIETERMARITZBURG 

tande,n dieleput,liekmoetdieonderwerpmiskienna uitrust- Mycommentreallyrloesil'thaverli./hligt/dow,thlighning. 
ing wat met die ..del geleiers verbind '9, uitgebrei word, but,tm,ghtheof Interest Wewailludtousesomellk/aerial 
veralin die rnedium spanning gebled van 11*V en 22k V. bundel conductor. but we found that we 'Duln't usa it, basi. 
One of the advantages of ABC is its relative immunity to Callybecauseourearth faultlevelwastmlgh forthecapabil. 
in(lired over valtages from Indirect lightning strikg. How- ity of the cable. so we had to in fact gotounderground cable 
ever, the effectof a dirac[ Itrike may be tha tnoredastructive. It ls qulte serious because on another part M "i system, we 
The aarth' screen of sorne types of ABC may b,8 wid have another supply authority IDA whi've gina ahead and 
enough to withstand the effect of a direct lighning strike,but used aerial bundle conductor at 11kV and is grossly under 
on others the nest/enerated by the lightning arc may besu f rated from earth faull capabilities. Thank you. 
ficient to burn a large hole inthe screen and theexposure of a 
phase conductorsto/ lightning surgemay oethe more prom- MNIMEN SCHERMAN: PRETORIA 
inent. Mn rde Voors,tter, ek sou graag deuru aan /nr Botes wil „a 
1 would therefore propose that Mr Clarke's enquiry be Ek lei af met die verandering wat hulle aangebring hat hat 
extended to ti* parformance of equipment =nnected to iully gebruik gemaak van hutle nestaande pale want ny het 
medium voltage aerial bundle cond//Drs. particularly the gemeld hulle haal net die dwarsarms af. Ek sou graag wou 
distfibutiontransfofmer weet watteT veranderinge was node aan halle lorspronklike 
Todav we find miniature *tations connected to ABC sys_ kraglyn ontwerp, byvoorbeeld ten opsigte van trekkrag. 
tems Are those transformers protected by surge arrestors trekspannings en deursakkings om voorsieninQ re maak vr 

and what service exparienM has baer, gained' A new dieaanbringvan bundelgeleier. Baiedankie. 
development is ihe pole-mounted substitions connected to 

ABC systems. Earlier Ben Jansen referred tothis type of sub· MNR C COETZEE: ROODEPOORT 

stallon *,ch is also receiving attention hy the SABS wilin M/die Voorsitter. In werkhkheld hat ons •ie dieantwoorde 
Ola scope of cost effective powe¢ dlitrauhan Any m.ke beskikhaa, vir mir Scherman nie, maar Dns let,n samiverk 
experiance from these installa'ions. ing met die verskaffer die nodiQe reguings aan die lin 

It would appear that Inthisfielrloffast developinotechnology gedoin. Dankie 
more work should bedone in establishing good practice in the 
uiofABC. Thankyou, MNA P J BOTES: ROODEPOORT 

Meneer.ek wil net byvoeg tot diekweale van die pale hetons 
MR ROGER MARTIN: AFFIUATE so behou. Ons het net die bestaande pak g.bruik' en d,e lyn 
Witl, regard to th' surge arrestors and the surge protection. daarop Opgerig. Dit is staalpile. 

V4. Viaa, 00, die wet op masjinerie en beroepsveilig. al. auDition on the machinar, and occupational 

held - Diu, Mnr J K von Ahlften safetY act - by Mr J K von Ahlften 

Die Werop lasiineriee, Beroepsveiligheid van 1983,sreed, v,r The Machineryand OccupationallafetiActol 1983 hasbeenin 
Ingevee,3 jaarinwerking operat'on for approximately three years 

VRAAG: QUESTION: 

Watter effek en resultate het die Wet op Mas]Inerie en Ber".ps. Whal effect and what reswils has the Milchinerv And Occupa 

veill. h.,d gehad op veiligheid en op die organ,sasles wal dit tional Safety Act had on safety. and the orgen,sations l/have 
moes,mplament# to implement it 

MNA JR VON AHLFTEN: VOORSITTEA MN' A DU PLESSIS: DEPARTEMENT VAN MANIE- 
MetugoedkeuringhetonAm/Andredu PIestievandagfier. KRIG.PRETORIA 

Ons vrahornom/le vraerehanteerwarbetrekll,Ighetondle Geagtemnrdle President.damesenhere,omretanevalueer 
Wet op Beroepsvailigh eid en ek dink die eerste mag wat % moet daar ems gekyk word na wat o„ doelstellin/6 was 
aan dieordestelisvrea'vier. Voordat ons hierna kik moet ons kortliks kyk na waar dle Wet 
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vandian kom Die Wet op Fabrike. Mas]Inerie en Bouwerk Die inspekteur se rol het ook verander. Waar in,pekteurs 
1941 (die ou Wet) en die regulasies daarkragtens uitgevaar vroeer oale voorskriftelik was word nou hoofsaaklik gekon- 
dig. Alhoewel die regulasies van tyd iot tyd gewysig was, of sentreeropdieveiligheidsbestuurstelsel vandiewerkgawr»- 
nuwe regulasies wat bygekom thi soos byviorbeeld die dus selfregulering. Wa8r selfregulering nia pla•vind nie, 
regulasies oor elektriese installas,es, het die bedoeling vari moet die Sta/ as katelisator werk orn dit aandiagang le kry. 
die wat n//it verander oor die Jare nie. Hiefdie wet het voor Soms •irld daar soos in enige cherniMe reaks,e 41 heftige 
siering gemaak M ·die registrasie en beheer van fabrieke. reaksieplaas. 
Werksure en werkstoestande in fabrieke. toesig oor mas What hasbeen achieved 
jlnerie en die voorkom Ing van ong/lukke in fabrieke en on nle machinery and Occupational Safety Act was passed by 
bou· an uitgrawingsterfeie." Veiligi•eid moes / 'n groot mate Parliament in February 1983 and promuleated m October 
by hierdie plekke ,n geinspekier word wat natuurlik 'n 

1984 It is no easy task m assess quantitavely to what "ent 
on moontliketa@kis. the mlorowectives of this Act have been achieved 

ns, natuu rli k is die doel van d le Wet o p Maspierie en Thase obiacti ves can be summarised ds to provide a basic 
roepsveiligheid 1983 <die MOS-wet) -om voorsiening te frameworkforthe protectionofthehealth and safewofwork· 
aak vir die vellighe,• van parsolle by die werkplek of Irl die ers, an/ also to provide lor the general safety of machinel 

loop van hulle diens ol in varrand met die gebrulk van mas- primarily through the mechanisms of selfregulation and 
jinarie. Orn 'nadvies,aad vir aerae.valligheidin ta lei. minimum interterencebythe State, 
Soosusekeralervaarhet, bevardieMOSwetdiefilosofiedat Some crltls,sm has been levelled / the legislation that it 
velligheld gerneet moatword aan die risil:o wat aanvaarbaar would seek to abdlicatethe Stata's /le. in the [ /Id The fact,5 

I vir dia warknemer omdat absolule velligheid 'n onberelk. thata practicaoleanden fore•ables'stemof sell-regulation is 
bare doel ls en absolute beheer onwensl,kls perceived to be a key elementto ensure workarility 
TeneerstemoetdaaropgeletworddatdieW©tavewerknern- The MOS Act ig an epitoral of deregulation whan compared 
ers ise/sh/,shulp en plaaswe/ers) metdle ultsondenng van with Its predecessor or similar legislation. The prncess of 

dlegene wat on aer die Wet op Myne en Bedmi ressorteer deregulation Is being continued with the current redraft,ng of 
Selfs die Staat Isnieuligeslultnie U i,dusalinal betrokke. allexisting regulationsandhastheaddedspln-off of lar fewer 

inspectors being neeussary for enforecement Ten tweede meet gelet word op dle belangril:e elen,kap van 
d le Wet, naam Ilk dat d,t erken ning verleen aan d, e felt d at d•t Private sectoris involved inthe drafting of regulation• Some. 
onmoontlik is orn vir elke moont,Ike „siko wat daar vir vei- of yourselves have been involved in a working committee 
bgheid en gesondhe,d Electne# Machinew Regulations were i in die werkmituasie bestaan, b¥ when the nallsed ho wyse 

van sekonde wetgewing voors,ening nameafew Jules van Aiken, lan Loubser, Koen ts maak, U sal toegee Schoeman) 

dat sovaa] meer gevare van 'n mIndere as van 'n meerdere A good example of deregulation is the old regulatione (61 

aard in elke werkplak bestaan an ook dat geen twee and (55. Only competent perbons mav entersubitations and 
Werl:plekkediesallde,snia. Daaromi&•1'nhaasonbegonne worknea•liveelectricalequipment. Nowit reads"noperson 
taakom allesdaur m,ddel van regulasate//baer re&1. Die otherthanapersonauthorisedther/obytheuser." Julescan 

Wetmaak egterop'npositiewewysedaa/oorvGorsiening tellyoualotabouttheredraftingofregulational.·Responsi- 
dat metgoele begrip, samewerking en kommunikasietuisen ble person " 

werkgewer en warknemer. daar ooreengekorn kan word wat Alisa-called "welfare" provisions have been and are being 
naanvaa,barerisikofalorby/kewerk/lekis Metdledoel removedfromlegislation. and/oser,ousadverseeffecthave 

4001 06 wo•d daar worgeskryf dat die werkgewer ve!. been seen. 

ligheldsverteelwoordigers lit dle geledered van sy wer Die praktiese elek van die selfreguleringsmaatreals was dat 
kerskorps nloet aanm en dat hy ve,ligheilkornitee, in die da/r n groot koips van nu1„e inspekteurs in die werksfeer 
leweroetroep Waarvoorvalleplaasvind. moetdlideurdle onts,aan hetwatook·nbalegoele voorbeeld van dereguler- 
Werkgewar •elf met die nod,9. aandag ondersoek word en ing en privaziserino Is. Daar word beraarn dat daar n,eer as 
reistellende slappe gineem word 50 000 veiligheidsveneenwoordigers landswyd aang,wy, Is 
Sender om in monderhede in te gaan,•sdit die doeisteiling en nagenoeg 18 000 veill@heid,komitees Ingeste, 6 verderis 

van die Wet dat d ie werkers bin ne die raamwark van watgew· [jign onge,/eer 40 000 Persone Bar?gmel ingevolle regulaspe 
Ing In staa,geste, moet word om en,ge gevarewat Ilulle Iden- Ivan die Algemene Adm,nistratiewe regulasies Dit is waar 

tlfiseeronde, dle aandag vandle werkgower le karl bringdeur bestuursbetrokkenheid begin en dle as waarorn die ve,- 

.Iddel van vell,glleidsverteenwoord,gers en orn In die vel- ligheldstelsel by die werkplek draai. Hierdie persone on lig 
|Igheidskomitees saam met bestuur te kan beraadslaag oor game bedrY# ve,ligheid op fn daaglikie oasisen'n groot mate 
Malter s,appe geneem behoortte word orn wellger werktoes- van sukses Is al oehaal. Na beramingis ingeve.,370 000 voo 
tande In diewerkpiek te®kip. Selfs vakboncle begin op hierdie rvalle verlede Jaac by die werkplek deur dip werkgewers 
gebled'nal hoegroterrols/eel· ondersoek. Vellighs /6 tewusti•eid het baie loageneeirl by die 
'n Klemverskilwing val le,guler,ng na selfreguler,ng het werkplek. 

Plaa&gevind Omdat ve,I,gheid nne bv'n werkplek In geinspek- These persons and bodies have had a maior impact on saleiv 
teer kan word nie, moes voorsiening ..maak word d. vei- aw areness at works and have resulted in avery welcome and 
I'lheld v,nile die wentplek funksionee[ Is Dia betrokkenheld beneficial spill overintothe field of domestica nd traffic saletv 
Van dia werkgewer en dle werknemer moet geaktiveer word aswell 

©m vanself te werk. DIe Sta. se rol behoon slegs Comparablefigures Bre hard come bl. but it would seem that 
*Ighoudend •an aard te wees voorheen was diar bale the RSAas a whole doescompara favourablyw,th developed 
.gulasles wa. die .*Ing van 'n inspelae. countries in Ils overall safety achievement We da seem to 
deurslaggewand was Regulasles word nle meerso gesklf have adIspropon,onalely hugh fatalityrakepercapita butitis 

e bv Nat planne van fabreke rue maer goedgekeur moet no easy resk to and,/se and c/mpare national statistics accu 
ord deur 'n Inspeklew nie. Hler speel die Advlesread vir rately Our own year on year figulres do point a positive K 
roepsve,Ilgheid 'n belangrike rol omdat werkgewers an ture. though. From a 1950 figure of more than 4% dsabling 

%I*RE3 erknomers saarn met die Staar op dle Raad d en orn die injuries amingstourworkfirceti a 1986 flaure of 1 8%. anda 
inister te adviseer oor alle reguiasies wat u.gevaar(iiI provilonal 1987 figure of lili indicates Some measure of 

ord. success. 
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T•e training of various levels of management and le wofk die werk nie vooraf getoets was nie en dat die instal- 

force in techn•ques of accident and dinase prevention, has lasieinspekteur gebrulk woro om die foute uit te wy. 
beer, greatlY stimulated by the advent of the Machiner/and D/ar word soms bewerings gemaak dat sommige kontrak 
Occupational Safety Act. Looking only I the NOSA figures. le.. (irl....eelektrisiens) bercid isom teen vorgooding 
this is clearly demonstrated sertifil<ate van nakoming vir andere teteken 

Daar word ook soms bewerings gemaa k dat kintrakteurs in 
1960-78 70000 4400 hui kwotasies aan kliente voorsiening maak vir die betaling 
1976 83 128 000 18 300 van opvolgromsfooie dew die klient. Sulke bewerings kan 
1983 88 130000 43300 egter vanselfsprekend nie gestaaf word nie. 
1983 87 169 000 42300 

Weens die ondemnding hierbo genoem word daar in my 

dorp nog steeds sowal 80% to 86% installasies The getoets. legislative programme has also progressed dramatically 
Ons het in die van since the MOS act came into force in 1984.The following afgelopety' enkele gevalle bogenoemde sets 

of regulations have been gazetted opire{les deur kontralteurs wat lede van die Eleklriese Kon 
trakteursveren,ging is onder daardie organisasie se aandag 

1 GENERALADMINISTRATIVEFEGULATINS 10/1988 gebring "die belrokke lede wasop(lie ving ers getik, 
2, ELECTRICALINSTALLATION REGULATIONS 10/1985 Ek voe'dusdatveel vermagkon word deursamewerking met 
3. GENERALSAFETYREGULATIONS 5,1986 die lektriese Kontral<teursvereniging alhoewel alle kintrak· 
4. ASBESTOSREGULAIONS 4,1987 teurs natuurt,knieledelsnieenalhoeweldaarongelukkigook 
5 ENVIRONMENTALREGULATIONS 10/1987 gmind word di aklewe lede van die vereniging hulle ook 
6 DRIVEN MACHINERYREGULATIONS 21988 skuldig maak 
7. GENERALMACHINERYREGULATIONS 8/1988 
8. ELECTRICAL MACHINERYREGULATIONS 8/1988 ATTIE VAN DEN BERG: KRUGERSDORP 

1 Onswas'nbietieonkantbetrapomd/velligheidsverteer 
woordigersingevolgeartik/19/angewisword Ditisgedoen 

Regulations to be re·written: maar die ople,ding kon nia dadelik gesked nie "dal 
10. FACILITIES REGULATIONS - Complet 1986 opleidingsmateriaal ontbreek het. Gevolglik is dit heelwat 
11. DIVING REGULATIONS - draft ready. Idlereersgedoen 
12. ELEVATOR AND ESCALATOR REGULATIONS 2 Die standaardisefing van amptelike inspeks,evorms en 

13. PRESSURE VESSELS AND BOILERREGULATIONS ondersoek van ongelukke is in boek'orm uitgegee. Dit kon 
14. ENGINEERS CERTIFICATE OF COMPETENCY - dreft & egter nie sotoegepas word nie want bin stal.ad i. depar 
1988 temente nie binne een gebied gesetel rue en sou boeke 

rondgestuur moes word vir kontrolering deurl die Veiligheld- 
NEW REGULATIONS safdeling. 
15. LEAD REGULATIONS·draft out 1988 Ons het gevolglik ons eie inspeks,evorrns ven werkplekke 
16. COSHH REGULATIONS. saa/gestel, wat by ons plaashlee drukker beskikbaar is. Die 

twee do kumenie word na voltooiing aan diele,ligheidsafde 
Met al die selfreguleringspogings wat in die Wetingebou is, ing voorsier, an op laer Iregister) geplaas. 
kom die selfreguleringsaspekin regulasie 5 van die Elektriese 3. Die aanwysing van velligheidsver¢eenwoordigers vir kan- 
Installasie.egulasies. 1985. nog nietoisy volle reg nie. mrs is vermi nd er na een per 100 persone en di e inspeksies na 
Na corlegpleging metdie VMEOen dieEAVdatnieminderas een elkedriernaande 
70% van installasies waar installasiewerk uitge,0/ was Ons hat egeter die stelsel om weer maandailks 'n kan- 
geir,spekteer en getoets moet word voordat loestemming vir toorinspeksie af te dwing, behou omdat daar in drle maande 
aansluit ng verleen kan word baieverkeerd kan gaan. veral met elektriese apparaat. 
Die EAV het my feeds genader dat hierdie perk verlaag molt 4 In die 'gern#/ het die verbeter,ng val d. lei- 

word ma„ solank 'n hoer persentasie as 70% Inspel:teer ligheldspiogram me soveel bilgevind nie want die mense 
word, sal 'n verlaging lien sin maak nie Ult u marl,kse s,en op teen de bale papierwerk wat gedoen moet word. Dit 
opgewes wat u indien, merk ek dat •n heelwat hoEr larsen- ./ e.ter nia weggereflenee, word nle want beheer moet 
iasie installas,8 as die minimum van 70% inspektier en udgeorfen wo,d met die ulteindelike doel omong/lukke te 
gemetsword/oor aansluiting,Ekglodatdaar'nredevoorls verminderdeurm,/delwaribehoorl,keondersoelegnieke 
en sal graa g van die VMEO wl I verneem wat dit is. 5 Watdlealgemeneveligheidassulsbetrefhet d,eaanstel- 

ling varn veiligheldsverteenwoordigers, veill'heids'om,lees 
MNA J J BOSHOFF: VANDEABIJLPARK en Sentrale Veillgheidgkom ee d le besef var, verantwoor 
Dle elektrleseinstallage-re/lasles wassekereen van dieeer- dei,k by die werkilemers aangewakker, waI op sy beur, weer 
ste neigings tot devolusle van gesag en was sekerlik ook minda, ongelukke toi govolg gehad by wark•plekke e.n kan 
bedoel om meer varantwoordelikhedeaan elektriese kontrak fore. 

teursoorte dra en om g roter veran:woordelikheidsin by h ulle 
te kweek ZR A D DU PLESSIS: DEPARTEMENT: MANNEKRAG. 
Ongelukki#of bale van hullenog nie die verantwoor PRETORIA 

del,klilid aanval' het nieen die volger,de Optredes word nog M„r /,e President ek sal v,r u 36 wai ek ged/en hol toe ek iii 
dikwelsaangetref n streek was. Ek bet van die voors,eners /vra 61 as hulle 
1. Vers'imommenodigevorm. intevule. loeletere' problerne het met 'n kontrakte,Jr. dan moet hulle die rappor- 
2 Die "Itooiing vandiesenifil"t van nukoming ten Gp/gte teer by hom. maar skry[ "deraan die brief v,r hom dat u 'n 
van instalasiewerk waarvan die mtallasic elektrle,en nog· afskrlf van daardle brief aan ons stuur Ek het alt,d daarop 

lopend geen tennis dra no soos weerspieel Idie volgende: gereageer en van die kontrakteur 'n skriftelike verduideliking 
(a] Die installasie-inspeleurword soms na dle terrain waar verels en ekd,nkin'n ba/ grool mate het ditgewerk. Ek het 
die werkged'en is, gevolg aanges,en dle Installasia·elektri- ook'nafskrif vanmyantwoordiandievoors,oriergestuurek 
s,An blykbaar nieweetwaardit is nie. het 'n afst:rif van my untwoord aan die kontrakteursverenig 
(b) Dlefoutewattydens//toetsgevIndword,duldaaropdat Ingges'uurendlepersounheigeweetdaialmalweetvansy 
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flaters Ek het *vild dat dithet bale gahelp, 50 ons Is baie 1 Nie aa/melding van voorvalle- dia beseerde word die 

bereid om =am mat u - bal te speel. Ons wil graig he dat voorreg van dze beskerming van die Wet weerhou as r voor 

die dino reg moet wees. Ek moet natuurlik aan die anderkant val nie aangem eld wof d nie. 

4 wat diekontrakteurs probleme het metdie worsieners, dit 2. Nle mstelling van venioheidsverteenwoordigers, 
gebeurook soms, hetons dieselfde paadjiegevolg, netindie 3 Nies,mestelling vanveiligneidskomitees. 
¢eenoorgestelder,gling. 4 'e 'anselling van a"gewes' persoon inge"ge 
Julle hat opgemark dat daar meer vervolgings voorkom vir A]gemene Administratiewe Regusie 4. 
00/redings van regulasies van 'n administratiewe aard. 5. Nieondersoekvan voorva Ileen eierekordhouding 

Inspekieurs M klem op rn oudit van die veiligheidsbes- Waar die ve,ligheidsbestuur//sel van '/ werk/wer goed 
tour/elsal van 'n warkiewer en spee: dle admInl///eve funkgoneerendlbesrourenwerknemersbetrokke /.salvei· 

regulasies hler·n kardinalerol. gaamlik ligheid geevier 

'5. ..ag o. die r...asie van kontral<teurs 05. Oue,tion or, the regiatiation of contractors- 
deur mr A HLFortmann: b/MrA H LFortmann: 

Me, betrekk,ngtot,nd,vdue. Indiensvan'nwerkgewerwatprl- Withregardroindividualsworking foranemployerandwanting 
vaat kontrakieurswerk vii verrig to d' contracting work privately, 

VRAAG QUESTION: 

Mag hulle Can they 
61 Geregistreer word as'n kontrakteur? 6.1 *registered as contraC//7 
62 Geregistreer word as 'n permithouer? 6 2 Be registered as permit holders? 

MR A DDUPLESSIS: DEPARTMENT OFMANPOWER, Being a permit holder is something different We have to 
PRETORIA makeprovision forthe person who cando his own work, wh ¤ 
Mr Chairman. ves, there are first of all electrical contraclor• do not need a contractor M perform inmallation work on hiA 
Who have io qual,fr ti be able to ba registered and then we premles. He has le expertise himself It i not necessary for 
have permit holders whoarevirtuall"temporaryorspecia: such apersontoregisterasa contraciorbecaumbeing regis- 

ntractor / deal with an alectricai contractorfirsl andthere tered as a co. ractor means before he commences wo,k he 

2.8 ewillh avetolookatthedefinitionofanelectikarcontractor. mustnotilythesuppfier Whentheinstallation iscompluted 
electrical contractoris any per:Qn registered as a contrac- he musl test and inspact and 9/ify the suppler. He may not 

torintarmeofthis Actwhoundertakestoperforminstallation connect withow the permission of the supplier and Ihe 
Work on behalf of other persons, Thvs excludes his own supplier must include these installations / part 01 the 70% of 
employees,Scanalectfica)cont•actozisapersonwhounder- tems, Wewanttoexclud//bte#unnecessary/dn,inistiative 
lakeswork forsomebodye[Ge.Whanheregistersasacontrac- work. So we wantio registera pers.4 whocan do his own 

1[>r you don·t know where he is gi/g to pertorm installation work who is an elect/cal installation electrician or who 
work The cor,tracir haste comply to certain aspects for employs one or, a full time basis to do his own work under 
regstrationpuroom The•aretwocriteria: terms that you can deter'une which should be more leniant 
First ot all k car be any person including a Juridical person man for contractors who are doing work for people where 

Whocan apply for /gistration, Here such person must have a they have no ties with It is not their own work, il I work that 

1!xedaddressandatelephonelistedinhisnameandsecondly they do for somebody else They " not have to use that 

he mustemployan Installat,on electrician on a fulltime bas,$ speclfic machinery or Installation.This E thed'/erence We 

orhemustbeaninstallationelectricianlmself.Thosearethe wouldfiketoseesuppkersmake "noreuseof permitholders 
qualific'o„s necessary for regl'ratlon. If a person hes a for spedflcally the larger users of machiner¥. factories, 

'Ixed addiess. a telephone lisied In Ill• nam" employe an people w./ have their own elertricians Let them work on a 

inmallationelecviciani hecar, berng,stered.Gacontractor permitsystern· Don'l hes,tatetoreD,stef aperson wfulsan 
M;hen he •s a contractor, he must be abk? m exercise supen·i- aleclri•,ar) who has a .. a ddress and a t..horie nu mber 
sin or, a full time bases over the Installat" work while It is Theonly thing is he must then work like a contractor, he mus, 
in prugress This means hecannot/umpa person attl,epre· notify you of all work, he musttest befarean inspection The 

mises and let h,rn canyon and he proceeds to his normal 8 supplier maycail forecontractorio be present ateach irispec· 
hour Joband that afternoon hecomes back and picks him up· tion. Irld I don'ttl•ink mudo,nspactions after lours so yOU 
He was noi available to exerc,se superwls,on. Ofcourse the can daterminethe time andthedate ofthe inspection an'you 
Other part 01 his dutles are to ensure lat the work Is done in can expect the cont,actor to be presen, I the inspect,on. If 
asafemanner. Her,lust inspectandt//theeompleted work you haveproblems/fcours/you follow thes/cond rootot 

PriortomakIng applicat,on forconne/lonandthisis /neof insistingthattheinstallaion electrician himself i. available 

Iheaspectsthal Mrlishoff me/loned Nisobv,ouslhatthe Theonemancontraitorsarencrmallythernstanationelectrl 
Installationwas,lottestedpriortomal:ingapplicationandthe cian.IrrIA,Blf s.,1/inkin thatcas,,ba,Mrictonthesepeopleto 
annaxgre 1 completed So we do have cenaln critena for ensurethattlle properjob le done. But I don'rthink we should 
49!strationasacontracrorandofcoursehusduties Thoseare completely elirninate them. We do have a place for them M 

allpart/ b"ge "91'%10, in•ustry aswell. 
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VG· ... Oor die in,p,klie van in#11-ie werk en 06. Question on inspection of Installation work ind 
elektriese installasies - deur Mnr J K von Ahlften electrical inatillations - by Mi J K von Ahmen: 

Volgens regi'¢161€ 50) van die elektrie5e instellasia regulawes In terrins of regulation 511] of the electrical installation regula 

soos afgekondig in Steatskoerant kennisgewing R2270 van 11 tions /Liblished by lovernmen* Notice R 2270 of 11 October 

Oktober 1985, en die Hoof Inspekteur ge Kennisgewing 82272 1985. the Chief Inspector has determined by Notice R 22782 or 
van 110ktobe.198517101•tverskaffers te•minsi70% vanalle 110ctobert985thatsuppliersshalliUSeaT las[7096 of allin- 

rns?Wlasies watinnuwe pers/een 'naanbouings of struktuur. stallat,Dnworkandelectrical Installations whichare installed in 

vargaderings geinstallear word, sal gernspel,teur en ge.toers new premises and In addlhons or structural affections to exist- 
word ing premises to be inspected and tested. 

Gadurende dia afgelope dfle jaar na die weigewIng van boge -ing the past three years since enactment of the above 

noemde bep/Ing deur d,e Hoof Inspekteur behoort dit r,Deds determination byrhe Chief Inspector itmust therelore be appar- 
i331 

Ivaar te weesdat 30% vanalle installas,ewerken elektriese enttharatleas/056 ofallinstillation workandelectricalinstal 

stallasi es wa' In die Republiek van Suid Afrikagedoen word, lagions in ihe Republic of South Africa could have been in 

oontlikre eds•eurelektriesekontrakteu•sviraanslui/nginter· spectedan dtestedby eleerricalcontractorsand author,sed for 
van uitklaringssertifikaat van hulle installasieelektrian,ge. connection in terms of the certificate of compliance of leir in- 

Inspekteurenge,oetswordenniedeurdieinstallas,ainspeleu- stalladon electric[ans andioi blmurncipatinsiletbn inspec 
re var, munisipalituite nie tors 

Dia ld i. dus nou gele/dat daar terugvolting vallie lair The time is le'efore opportune to getsor,le feedback from 
sieners vikry word oor die algemene standaard an ve'l,gheld Suppllers on thi gel,eral standard and safely / the instalation 
vandie inttaliasie werk wat nie deur plaaslike 8/ture gernspel work not tasled and mipected by suppgy authorkies and 

teerof ge,oetilinle anof daarenigeernstige problerne inhler- whether anyserious problems /hva been encountered in this 

die verband deur die eienuars van sulke elektriese installasies respect by the owners /such electrical insiallabs. 
If ondervind one was assumes that the 207 member undertakings of the 

As vern/dirs/worddat End,8207 110·ondernamings van AMEUORaverage have toemploys,Vat Jeas,500,nstallation 
die VMEOgeriddeld ongeveer 500 installasle inspekteul,steen mpectors ata total cost of R25 m (1987 Estimate,N per annu E 
n totale koste van limilioen (1987legrotings] pe• jaarindiens and thata reduction of 30% has I faa beell achieved,he savi 76 moer Men as 'n veNnindenng van 30% bereik kon word, moes would have been Ra,5 m to the advantage of mull,clpal rat 
Elaar ·n besparkjng van RE,5 inilioe, rot voordial •an die munisi- pavers 

$ belastingbetalers gawees het. 
VRAAG: 

Die vraag ontstaan ousof liar werklik 'nvermindering van 30% OUESTION: 

in die Instalias' Inspeks,es bereik wa: met n besparing in kos The question therefore really is whether a reduction of 30% in 
tes vir munisip:ie Glektri5itaitEvoor/er,ingondernernings son- installation inspections has in factbeen achieved with an assocl' 
dir dat daar ·Ii er,1•tige verlaging lf, die standaard of al/held ated saving in cosist/ municipal electricky supply undertak,re 
van ingllasie werk In dia Repubhek van Suid· withouta seriousreductioninthe standardand safe/of installa- 
A........s tlon work being per/ormed in the Rep//c 01 South Africa 

MRAHL FORTMANN: BOKSBURG The consumers are mostly not aware tharthere is a problem 
O/ thequestion / whelherproblems havebeen encountered with theirelec/„caj inst/lation 
by o•,ners of electrical installalions /h at v,ere pernlitted lo be / /esent 1 have not got fig ure,to substantlate qi/suspic,on, 
connected byco,r,tract€)rs, the ansier Is thatie irl B/ksbur@ but l am / the o/nion that ihere has beeian increase " 
have in fact nat encountered any problems, because of the domestic home fires and these could wall have been caused 
lacithotcarawastakento on'ygran'Permissiont/COntrac' bysuchillegallostallationwork 
tori who had proved themselves lo deliver good workman. Thank you Mr Chai Man 
ship, by virtue of the feet Ihat they had done a number of 
installalion worktests without having had totake a re.test 
On the second ques'lon 01 whether there has been a sav,ng. MR C E ADAMS: PORT EUZABETH 
theansweristhatastherehasbeer,noreductionins,aff,there Jusl one paint of Inierest Mr Chalrman relating to Mr 

ilgbeen nosaving. Ilmusthoweverbepointedoutthatstaff Fortmann S quest,or, We have found, hat we now have m.0 
is elagea in educaling and training of contractors in this tifneto devOte to prog'ess Inspeel,Ins. Only Ins'ecill' 70 
regard, percent of the work, means,hatour Inspectors have free time 
On the thurd ques,lon of whelher a reductinin the/andard Und instead of having to emproy an extra Inspector to do /0 
and 5afetyof installation work hasbeen experienced. theans- the install/Ions we now use that free mme to do pr/gress 
wer lithateoksbul has found that there isa severeescalla· Inspectrons asthe Jobs/recont,nuing We find,hatthisiscon 
tion of illegal wuk end steps are being laken to control it, 1,!buting a tremendous amount to ge'Ing the inst'llat'"S 
At the moment R fs difficultto achieve all ir,stallat•on work proper/yinstalled in the 1/ ht place. 

be done legally aild to prosecute offenders byewistbg leg•sla· 
tion is aimost impossible 

ATTIE VAN DEN BER': IRUGERS'ORP 
The salaty of the illegal work Ihat has Men lound to be Hn· Alhoewel die wet voom/ng Maak dat minstens 70% van 
nected m of 8 •arylow sta/ard. mostof the offences bang alle Installans ge„inspekieur n,oet word. I ditonreallstles the absence of earth conductors. undersize conductors,no orn te vefwag dat die uitgawes ook ooreenkomst,g met 30% aart• leakage prolection, over rated protection etc moet afneem. 1/ die eerste p/k mir die P/sident kan '/ 
In this fegar d 1 wou l like to ask olhar local al,lhorizies do to onderneming nie me, deeltydse ins/ leurs be/red,genda 
ove,con·re this problem. assum,ng# course mai others have werk Mwer nle. Vanweed,evolgendefaktorekan daarslegst 
had similarproblems 55. van die gewone ultgawes besnoe,word:- 
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Nu.e Aan/lulting' van de bestaertcle Installes,8 4/. kan alt meaan,aar word dat 

Sekere toetse kal slegs uilgevoer ,vord nadat die zoevoer die installasle as gehee ve,lig is nie 
aangeskake is, byvoorbeeld lasre,6 en aa rdlekeenheid Al w/rd die toevoeging tot die installasie nie inspekteer Me 
Aannemers het le sleutelsvir m,n,-substasles word nle di OU fnstallasiewelinspekteer 

Depos,10 me betaal On gebruik 0% te vra vir lasrel@'sop gayserstroombane, Gns. wees 
Voordat asook coriasbeskerming op die hele installa/e, die vele 

dimansluitingkabaJ gekoppel word. moet die 

spekteur seke maak dat die aannemer se kabel na die gevalle waar die meters nie loeganklik v r die metarlasere k 

e bou installeeris. nie. is maar enkele rides waarom daar in maeste gevalle 
inspeksies uitgevoer word. 

it bogen/emde is di, dulde# dat alle nu/e geboue Mnr die Frelaent. ek stem instens saam met die Elektriase Kontrak 
twee keer deur rn inspekteur besoek word voordat leurs Verenling dat hulle bedryf moonllik sodarig uitgebre, etoevoeraanged,akelkanword kan wo rd om grootliks die werk van die Murls, pale Installasle 

Aanbouin/entoevoeging,to, ba//and/In•tallas//• inspekie,froof tenee/1.Mvgroosteprobleemblyesterdat'n 
ToeStemmIngomaanteskakel, word verleen, maar aange werker in dieprakt¥k nie sy aie werk sell as reg en korrek kan 
Slen aannemers dikwals hulle nie bemoe, met die loestand sertifiseer nie,tensy d/ gewettig word 

D. Via/g oor die gebruiksked, vir die bedrading van (17·Question on,he codi of piactica fo, the wi,ing of 
persel, {SABS 0142.1987) - premises<SAIS0142-1987(- 
deu, M n. Charles Adam•: by Mr Charle, Adamm 

Dle Geb/J#kode was gedurende 19/ inws/ing gestel en het This rod"' Pranice was introduced d"inA 1878 and ruplaced 
{die Standaard Regulasies w dle BedradIng van Persele, wrat the Standard Regula•ions for the Wiring of Premise/ which were 
deur dle SA Insituut van Elektriese Ingenieurs geadministreer administered hy the South African Imtitute. of Elect„cal Eng,n 
WeS. VerV8(19 eers. 

Die Gebruik/oda is meer valledig as die liandaard Reguia- The Code of Practice is more comprehensive than were the 
Sleser,van ns'iwertegnleseoopuntisdlimeerasnvaarbaa,as Standard 'egulations and frorn a pufely lechmcal aspect is 
n 'ngenr"/dokument Die Koda 16 engelkke"p so 'n m/nier probably more presentable as an engineering domment How. 
geskr,1 en oggestel dt /it nouliks vertol kan word, bv gereelle ever. the Code has unfortunately been writlen andarrangend in 
kruisverwy'ings. te min detail op Plekke en die behomftes vir a manner which makes for diffilult interpreiation, i.e. constant 

Spe'leke iterl,6 r. lie lerang.... en handel Inder e.ele crOSS referencesr toe little detail in, places and the requiremen. 
opskrifte lor speci#Ic nerns .e not arranged and dealt with under single 

lit moet In gedagte gehou ward dat tervvy' die Kode deur 'n headings 
b,ee Spektrum van die e•sktr•ese ingenleurs bed,v gebfu,k It must he borne I n mind that while the Code is used by a wide 
Word. 's dit pr:maer bedoel vir gebrulk deur insiallasle elektri- cross-section / the electrical engleering md11&», it,s n•Imar 
sien•, wie hoevel goed opgeleide vakmanne, hulle normaa:weg Ily Intended for use by installation electr•cians who. although 
me'lho@vlakvanakadernieseoPM,dinghernie. 1. djepr.* thaymaybewelltrained.artisans. donotgenerallydcquirea 
vind /gradueerde ingenleurs in bale omstandighede d,t moei- high level of academic expertise·In practice even graduate en 
1,k orn die vere,stes van I W• verto,k [),6 felt datdie Kode gineers have difficull in many instances with determining the 
60mtwsnienlaklikverstaanbaar,sni•rle, te: onenigheidtussen exact requirements of the Code. The fact that the Code is at 

beide elektriese inspakteurG van plaaslike bestu•e en elektriese bmes dif•cult to interprel ha& caused confusion amongst boih 
kor,trak'eurl '0 Ande• nadeel antstaan uit die pres,ese beskry electrlcal inspectors of .uppl authont,os and electrical contrac 
wing van gedeeltes van die Kode deur dul die ver//Twoord/,ke fors. A further consequence of this diffic,Jity in drf,VI ng at the 
inge'leurs lan ve'skele plaas,ike belure versklende vertol exact meaning of parts of the Code. is thal the responsible. en· 
...Id!9 00' dieselfde regulasie, watdan lei tot verdern ver- ginaers for various sunply au'Norities have at •rn/ aqd / 
warri•g tussen efektriese kontfakteur' diHerent intergretations of the sarne regualtion v,hic,1 hla Jed to 

3,8•3"'Ams en/of seksies v¥at die meeste verwarring ve•oor- LI Elf.JIn amongst ala{:trlcal contractors The Items and/or sections In the Cide which have caused 

1- KINTAKIOISTROOMBANE i. SOCKET OUTLET 1 CIRCUITS 1 Gle behoettes Is niegegroepeer ondereen hoofopsk,f nie. 
12 1.1 The requirement' are nat grouped under one 

'n heading Stroomban word 8 beperk toi die aantal kontaksokke 12 A circuitisnotbmited byth/numberof Outlets supplied 
me, maar by die aantal kainers bed,en ditis verwarrend 

but rather by the number of ma served - this is confus b/voarbeeldtel'n kombuisas'weekamers ing J. e, a kitchen counts.15 two room• 

2. BADKAMERS 2. BATHROOMS 

21 /lerdle seksie ,s hoogs gek'mpliseerd· 2 1 This section is very complicated. 

s. SWIMMING POOLS 
3. SWEMBADDENS 31 Thissection Isverycompl,cated and many ©ltherequire- 3.1 Hlerdle seigie is hoogs gekompJ,seerd en baie van d I ebe- mertsseem iooverjap 

hoeftes blykte oorvieual. 
4. APPROVALISYSTEM 

4. GOEDKEWINGSSISTEEM . 1 The sYstem I .ery cumbersome and time consunling 
4 1 Hierdie s'llemiskommerwekkend In tydrower,dwat/n'- which discourages development of new materials and 

wike|Ing van nuwe materiale en toeru/ing be•ade/· itams of equipment. 
4 2 |nd, en 'n sie,se, c•„t•,0••• •0,.8: p,••g,jke k©mmles /sluit 4,2 If some system incorPOrating local committeebcould be 

kan extablished the sa ·r, ste,sel system might be more functional. meer lunisioneel wees· 

AMEL TECHNR·AL MEETING - SEPTEMBER •?AR 99 



I. INDUSTRIMLE AINWENDINGS 5. INDUSTRIAL APPLICATIONS 

51 Diel<odeplaasneegenoegklemopdieveeistivaninstal- 5.1 Thelodedoesnotplaceenoughemphasisontherequive- 
Ilie,verk in ind..... situasies nia, ments for work carried out in industrial situations, 

VRAAG: QUESTION: 
Hoe mel die ander lede om/ent herd(e ge/Dernde punte en What do other members feel about these points, and shDul the 
moetdie Gebrulkskode nie dalk herskryf word nia? Codeof Practice be.*Men? 

MA C E ADAMS. PORT ELIZABETH mnphasise thil the Code is now su Wect to conin u ous amend· 
M,Chwman.lean'taddve/muchtowhatiswritteninthe mentand by way of i ustrating this. five amendments have 

written question. I would just liketosay that weare not ques- been issued since le second revision 'the code was gazat· 

tioningthe•echnicalcontent//&CodeofPfactice.Wharwe tedonth/4th/SeptemberT987,thatisjustayearandwa've 
are suggesting is that it could be re.written to make it more already had five amendments // b¥ the Council and the 

easily readable. My Ma/sad in /Brticolar my Consimeis sixthene•snowinprepasationandwjtjbapubjishedshortly 
EngineerandmYChief Installalionlnspeaorspand anawful lt,&intendedalsothatthelodewinberepubliledeveryfive 
lot oftimeexplaining to contractors what isin thecode. And I years. That isall theamen/ments will bac/erted together 
think basicallythal thesis because the code is not written in a and another revision will be published each five ¥ears. To 
form that a contractor can easily read. So what we are assist in his underManding it has been devided by tvre st,le 
suggesting is th# we re·write il in a more readat)(e firm and into manditory and advisory parts in terms of the Electrical 
we wondered whether other municipalities had the same Installation Regulations of the Machinery and Occupational 
er/eNence and whether they shared w thoughts. Thank 5//4 Actand /9 wjIJ make k very cjear to the reader which 
you. 01 the requirements are manditory and which are advisory. In 

conclusion I would emphasise that the Bureau does not write 
MRJTOMS: SABS the Code. There seems to be a misconseption in &orne 
Wheil firstread MrAdamspoints,Ithoughthedidn'tlikethe peeples minds,hatthe Gurnau wries,he Cofie. Th,sisnoi 
Bureau, bur I spoke Io /m yesterday //d he assured me ther true, it prov,cies the secretar,ar and rhe pubishing facrM,es 
thiswasinthecase. Butificantakethepointshemakesinthe ont¥.The Technical Commitee that is appointed by the 

orderthey occur. 1/ ihe startof his contributin. hetalksabout Bureau Counci writes the code and proposals for amend· 
cross referencesandthenumbers which exist. Andthereisa mentmaybesubm,ttedby an/of youandwillbecirculatedto 
basic reason forthiandthm is becauses,milar requirements the Technical Comm,itee. If a consensus of aornement ,# 

relatetomanysituations.Forexample-theearthingrequire- reached, the amendme/ is published by the Bureau and 
ments and the shielding of life parts occur mary place in the takes effect when 't Is gazetted, 
Code 8/4 / these points were re-iterated in each occasion, h Those & you who wish can make /1/emants gm /he 
would makethe code very volumenous. He made the point SABS forthe amendments k be 6entto you when published. 
just a moment ago regarding interpretation and I'rn rather There isa teeforthis service butitisvery modestand It means 
sorry to hear thal it has been a probleT,1 because when the that you would receive amendments as /nd when published 
Code is edled. every endeavour I made both by the editors without having to go through every copy 01 the Government 
andby the W,ring/ode Committeetoensurethelade lssim- Gazetle. Thinkyw. 
pletointerpret Butherecanladv•sehimihatifhehesaprob. 
h with inlemetation. thal he must either phone Mr Cut. MR M PPCLARKE: RANDBURG 
hoon or mysellatthe Bureau and weareonlytiohappyti M,Cha•rman,perhaps,twouldbeof interestlorthemembers 
give him an interpretation of any point which he finds to be to know that in the old day& authori„tion procedure was 
difficult. sornelhing like a supplier or designer or manuf8cturer of a 

Thethird pointhe makesisaboutsocket¤utlets. And I would rewsystemsendingtheparticulars¥/emtothelureauhav 
accept the present method of dealing with socker outlets is Ing' serfesofiasts lons and thens"ding/40/preaf (hisk,t 
unsatisfactory There are forty references in tha index and complete with copies of Re tests to the Recommendations 
on,ys,ze,nof whichreferroonesub-clause.Thisisaned,to. Committee*hich kthe AMEOplus variousothermembers 
rial matter which isbeing remedied and proposals for a/end- who then looked at the results and the aqulpment and then 
ments w be submitted to the Wiring Cide Committee. either radea recommendation direclly to the Chiel Inspector 
Ba,hroons - they Bre complicated and go are swimming to say ifthishouid be authorisedor can Deauthor,sedalter 
pools. All I can do is plead the fifth amendment here and M natively send it back to the Bureau for moretests Now Ihe 

that we folrowed JEC practice ip the dimensionai requ/e. ne,¥Code SABS 0)42 jaydown /proced/rewhrietheart,cle 
ments lor bathrooms and swimming pools. He mentions the came first tothe Committee and it wasthen the Committee s 
approval syslem. 3 assume that Mr Adams i• talking about respons,bility to decideon what lasisshould becarned on" orl 
authorisation.Is that what he means. because approvalisves- that specific item of "stern or whatever it was Then it was 

led inthesupplierbutauth/,sationiswhatlthinkhe'stalking retemdtothe Bure•u,then itcame backtather,enCommit- 

abDut, Canhepleaseindicatethetthatitisso?...Thatisso teemeeting Inpornto fact.thisiswharMrThonissreferring 
Right lankyou We, as far as authorisation s concerned. it to as the small sub·committee that has been looking at a 

rs a bl cumbersome the presenTSYstern and becausel /!this method of (eviewing in streamlining this When you study it 
lo be the case, I convened a small work Ing group which met ¥cu'l! realizerhere's a potential fordelay Youcan wastethree 
aboul a foriniot,t ago to consider the objectives and proce. months veryeasily withthewaythingsare atthemomentand 
dures for author,Gatmn and that working group has formu- three months means money, etc. etc. lor manufactureres and 
late/severalproposalsthal will beput forwardtothemaln Suppliers. Butitisbeinglookedatandl,msurewelll,ndas/- 
Cornmittee and wiN form the basis of amendmenti m make Dion, Thankyou 
the whole procedure similer and quickertouse. Mr Adams 

makes *pmt/boutindustrial appbrationsand gly/hat be MR J JBOSHOFF: VANDERBIJLPARK 

doesn'Ithinkthatirdealswithtioses/Uations rmsurprised, Whlistldonotagreawitheve,ythIngsaldby Mr Adams, I do 
I wasr't aware thal il d,drrtdeal w,th the s,tuat,on, but M ma thinkthalthereisneed for ser,ousscrutiny of SABS0142, and 
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especially the word/g of the requirements, since there then meet periodically. discusstl•,3 submissions, give / man- 
appear to be many contradictions between different ragula- date to the Inember serving 00 the main comm ittee and give 
tions /1// codaand also between req//ementiof the code liedbacktoin/widual members viatlke branches. 
and of regulations under the Mochinery and Occupational 
Safety Act. MNR J LOUBSER: BENONI 

From expe r i ence 1 k no w h o w e a si ly t h i s type of t h i n g ca n hap- U Is hee/emalkorrek met watu daargenoem het.Ekkan ook 
pen, since a committee discusses vir a section of an exisling u / dat mir Boshoff en m/ Adams is die twee plaslike 
docurnent and decides on certain amendments. it without besture van wieons diemeeste komment/rekry cordiekode at 

thatslagereall,Ingthepossibleeffeclofthisonanothersec enalkekommentaarwathullelewerhetbestaansfeg Ditis 

tion. Furthermore ircan happen that, during thegrammatical wei nodig dat dear aandag Mee mam word aan hulle. Die 

editing of a document, the intentions dthetech/lcalcommlt- voorbe/Id wat mir Boshol genoern het m eenvoudig die 
leecan belost or misinterpreted. helesisteem inprop laat mydlim jaregeledeep Jnverige 
1 dorp waar ek was, hit diemense die hui ocrspronklik vir 32V have previously submittad comments on various require- 

bed,ead net / ligte,en toe hullenou Eskom krag mints of the code whi ch 1 e H igh· dw cons idere d problematic to ch gekry 
het het hulle eenvoudig 'n elektriese m¤tor aangekoop en 'I veld branch and do not intend repeating them here but can 

dieelektriese add generatoraangedryf met motor war hulle the following exampleto it: ingep· 
mp het. 50 die 32V 9'isteem was heelternal uit die 

In bedrading 
the AMEU bulletin No. 173, August 1988. it is stated thal the 

Chief uitgesny. inspector advised as follows 
Non·stolage type instan, water heater. a. appliances In MR DENNIS KNEALE:ECA 
terms of SABS 0142· Mr Chairman i believe that there are many g'ey areas In the 
Since these appliances 1 beinstalledas fixed appliances dice and the MIS Act as it standsatthernomeN with regard 
sha#be installe/asafixed appliance which means,hatkmay to thi electrical installations' particularly when theterminals 
not beinstalledotherwise 8/thereforethesetwostaternents / a antrol panelleeding a fridge plant ortillar plant or high 
afecontradicton' M building 0, a bu•Iding like thts. are regarded as thefinal 
| must add lhat both the Afrikaans and English texts of SABS terrninals in le wiring After that according to certain 

0142 are m n agreernent, while I only received ar, Afrikaans ver inter/etations I have heard doesn't form parl of the code. is 
SiDn of the bullatin which couid possibly be a wrong transla not tested by anybody, is done by peopele who dori'i know 
Ilon from the English what theyare doing, lbelieve this is one / the araas that need 
A further point thal Reeds mentioning is thal in terms Of the cleaningup Iknow M/Aserhaswrittenman¥letterstovar 
Electrical Installation Regulations promulgated under the ious parties in this c"cern I believe ell the wi,ing eminating 
4.0.S, Act, the installatron workinter aliatem•nales £ a point {rom a control panel to the mot /. the /low switches. to the 

©loutlet pressure switches and so on. all that fims pan of thewpnng 
I under the cole, needs to De cle fly defined as such Thank 
might be wrong. but 1 have n ci seen any stipulation prohibit- 

ing circuits being wired you 
inthe conventional way vith conduit, 

etc , pro•iding this with a •'plug top andplugging it intogic· IUINR JAN LOUBSER: ket BENONI outlets, claiming rhat these circuits do not constitute 
Mni installationwordk. Boshoff het voorgestal dal die VMEO 'n subkomitee 
saamstel Ek persoonlik m *rk ten gunste daarvan want ek 

Further 8 storagetype water heater is also a appliance. kan nou vir u 96 om al hie,die kommentare van al die lede te 
Does Ihls suggest that it can be supplied from a socket outlet verwerk / 'n koloile werk en w 'n sub<omitee sar 'n bal 
Obvlating the Councll·s load management systerns? lt seems goele doel dien Ek neem un dlt s/op dia Uitvoarende Raid 
as if the Electrical Installation Regulations might also need bespreek moet word. 
some amending· 
|t searns tome ihat many AMEU mambers find INI E· MID FRAS/:DURBAN 
lions of SABS 0142 confusing of feel that eertal,1 secions M,Chairmanldon·thaveanypanicularobservationtomake, 
st-Ud be mod'hi' er deleted w 'hat sections should be obviously there are areas. thls 1. a living document, where 
added kisimposs,Die foronereprasentativefromtheAMEU amandrnentsarenecessarvfromimetatimebutlbellevethe 
to have the wisdom and e*perience to think of 0ll mern// machinerv exists for the code lo be kept upto date prowided 
whan attendm, meetingsamending ordrafting thecode. Or, theeffortis friadeb¥all thepartiesconcerned withtheuseof 
theother hand il every organisation had w be represented by the document to submit their views from leir own experi- 
a do/n d,fiere/, mambers the committee w/uld b* 10/ ence, The AMEUshould co-odlnate as far as the mun,£ipal 
Clumsy to 0 perate supply authoritlesare concerned. co,ordinate allthese points 
'Wooldliketosugges, thalawo/inggroupof AMEUmem. ofviewsolattheycanbachanneliedproperlythroughtothe 
bars be immed to whom / members can submit their Bureau. 1'msurethenecessedonwoujdtollowlromthat. 
queries, ideas and suggestions This working group coul Thank you. 

VI. Be,preking ocr Alle VMED m ver•lag oor rn opria- (18. Di•cus•ion on the AMEU report of a sur•ey: U/e of 
me: Gablual van aparten,utraal ellaard getel- / -perate neutial and earth 0, protectible multip•e 
be,kermende vealveudlge aardilteme - earth,/,tems - hy Mr Gordon D/vii 
dau, M nr Gordon Daviel 

1, DOELWITIAN OPIAA'IE 1. PURPOSEOFSURVEY 

$ dle VMEO·Konvensle m Kaaps"d vanaf 28 - 30 September At the AMEU Convenion in Cape Town on 28,0 30 Septerkr 
1987 was 'n bespreking gehou aanginde die VMED-Gebruiks 1987 a discussion tok place ce@a•ding the AMEU Codeof Prac. 
tode vir die "Agglication of Protecttve Multiple Earthilm Low tice for the 'Application of Frotecti·,e lylukiNe Earthing I Low 
Vol,age Dis,ribution Systers" wa•wl d,196#k hel dat Mar 'n Vokage Distribution Systems' and it became appaient that 
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groot veskeidenhald Wa,1 airdings,steme in Suid Afrika Inge· thereappeared to beamultiplicity of earthing systems in u. ir, 
bilik,/ Souih Afria. 

Gedurende die konvensie Is daar oore,•n Q el<orn dat M nr Gor Atthe Concennion it was agreed That Mr Gordon Davies circu 
don lavies'nvrsal/snavMEO Ingen,eursle/, salomstuur, me, larea questionnaire to AMEUEnginrer Members,n orde,that a 
dre do/ am 'r, /edule vir aardings,notodes// die VMEO op I schedule / earihing methods be produced by the A/EU. 

Stel A questionnaire was drafted accordingly as shown attached, 
'n V./el¥s was opge// soos onder op dieaangeheate hylae and disilbuted to all AMEUmembers. numbering amount i50, 

eri na /eVMEO Dedeve„pre, naamilk lbo en 12 ESKOM.streke an/ 12 ESKOM Regions./which 91 replies,n all wererece,ved. 
w0arvan slegs 91 beantw/0/ is 

VRAAG QUESTION: 

KNMnr Daviesuitb,/opsybevindingsen/contlik'neenvor Can Mr Davies eluddate on his findings and pasibly put for. 

mige sisteern voorstel indien dit as gewans beskou word. ward a common sysm m if this is deemed de'irable 

MR GORDON DAVIES: PIETERMARITZBURG cally having said that we now have to look at what we are 

M. Pres,dent. Gentlen,en At the Cape Town, Cdnvention we going to do with theserviceconnection 
hadcartuproposalstomakeonupdat,ngtheAMEUcodeof Youthennava2pos,bilitieswithuheser,]ceconnection.You 
practice Letrnesaynow rhatwebelievethatthedocurnantis have a CNEserviceconnectionandwhitthecodeof practise 
basicallyavelioundine,butthereweresomeminoraltera· nowsal isthatifyouusetharservxeconnectonitisman 
tions and amendments which perhaps could have been datory thai you aarth it at the consumers terminal Onie 
made.Butalthatconventiontherawaial/ofdiSCussionon #whandifyouhavethe SNEserviceconnaction,thatearth 
eanhing and LI became quite obvious that there were a is not mandatoQ. We recommend the SNE service connec· 
number//ifferentsystemsinuse. andaliothalthedesigna- tion.Webelieveth/Histoomuchofachancet/infactaccept 
t,on of :h a syster,1 were no t known to m ost of t he de leg ates o r t ha t tfue e n tact o n the black w ire on l a CNE woul/ no[ in fact 
a lotof the delegakes. As a result of that we were asked to go giveyoutrouble, and weals/ believethateven if you make 
back and have a look atthe code of practice, and again to cir· that earth mandatory its probably m going to work anyway 
cuJate members to trY to find out what s/lams of earthing And rhalird reason thatwe/@recommendingthissystends 
ihey had, But W we look at the code of practise, one of the that youcang/concen/ic cable which infactischeaperthan 
thing,thatcamaupwasthatweshou!/balookingatth/IEE theooncentric for,ha CNE. buiyoudohavesomewhat of a 

-png regulations Now.wididthis.and wecamekthecon- cost difference ityou have overhead line. v.here you haveto 
clusiwihaitheseregulationswerefart/,complicated forus. pul, on anearth conductor, Sothe results/ thesurveyare 
Thm regulalions talk of the systern TN.C. This system T. thatripercant/illgo fortheold,ystem,aboutlgoformul. 
determines,oriallsyouthaithesystemisearthedatthetrans- ,iple Garthing. We believe that multiple earthing is the right 
lormerand various otherthings. way to go and we also believe that the service connection 

F//ywicametotheconcluenthati/0//ingthatiod/c{ shouldbe SNE.Thankyou. 
praclice or wiring regulation. was not what we wanted to do. 
and lt really wasn't the rght thing to do, because we always MRGAUNT: AFFILIATE 

have earthed systems, and we don·t in faci provide for sys. Mr Chairman I am very concerned at these sort of sugges- 
tarnB inthedornist,corafactorywhmhhas aCNE #ring.Hav- tions, because I believe that they are wasting us money. The 
ing •aid that wa then circulated members and the replies Brit,sh system of ea/hig or sverns of earthing have been 
which were very good, 91 out / 150 Indicated that slightly verv carefully classilied for many applicalions. and the 

overhalf awally,tillusetheold SNEsystem. Andof course simplic,fations whichare beingmadehere, Idonotbelieve 

ma, sysism is not whattite mde of pract,Ge was actually writ- are correct For example in South Africa It Fs necessarytohave 
ter,for,Thecodeofpfactiselsfortheapplicationofprolective insulateds,stamsincertaininstances,andthe Bmishcodeof 
multipleearthing. Sowenow ha•ea situatior, where, frorn,he praitice ollows for that. but the South Africandoes/.This 
surv evillcanread from It,51 parcentinfacihave SNE, and 49 iort of thing is in aoperating theatra in a hospital, Is an ir,su 
percent have other types of ea/hing which must be CNE. If lated system. Now if we try and make too many sinplilica. 
youthingodownihesys,em you findthatof tha CNEsys- tionsweloosesightof whatwearet•ingtoachievewiththe 
tern, somathing overhalf in * m a SNEservice cable So earthing. Wehave a situation on th• sidewhere the eanh is 
this sy/ern is wmpletely mixed up., if you'd like to say ihi. shown asa seperate conductor, but in fact that isn'tthe only 
As far as the momanturn 15 Conterned we bel•eve that we way of do'ing theearthing,In ihe Brkish iegulations or doces 
shoulget ridof thingslike MEN becausepeoplecan't under- of pictice, there are the two documents, the neutral can be 

stand them, so what vwe are propo,In g is tllat you have a two earthed ora separate earth can be supplied. If we'rethinking 
term descr,pbon of this system. The first would be the reticu· of an overhead bundie system, where there isn't a seperate 
lation upto the se fvice connection and the second would be earth wirethen you have e combined neutral andearth on the 
t•eserviceconnaction. No. thatwathlnkmakes itquitasim. sup,dy sldeaf the consumer. W howeve' 90' have a aystem 
ple. You've got an SNE SNE system or yourve got am SNE where you I. earths ina trench with an underground cable, 
CNEsltem or CNE SNEandthar is what weproposetodo. you have @seperateearth fromthe r,eutral. Now the Brilish 

We do not bel,eve the people understand what MENisand wa amenditure makes allowance for that The British code of 

th,nkthatihat,ggoingtobes,mple. Having'asica|lytoldyou practi• Onearthing 'So makes acleardistinction between 
whal thesurveysaid we re/Illy havetomove outsidethescope earthing systems where earth leakage p,otection is installed, 
of * .ocument. Obviously if people wish to retain the old and this is a fairly exper:sivesystem except where high soil 
SNEsy/am, they areperfectlyintilled m doso, butoneofthe registrvities are concerned. and thilt is what we have in this 
recommendation& that we would maker Its not obviously country. and its one of the reasons why South Africa was so 
mandatorv, is mat we shoul go over the PME completaly. right in going to earth leakage protection. But if you have 

And the reason thal we do this, sthat when we look al the cost earth leakage protection, there are a whole lot of other ear 

01 cable for instance, you are 1//kin Q / a difterence of somne. Ming systerns that ca n be used, because the gensit;vity and 
thingof theorderof R600•82000perloometer·Nowbash the safety /The consumer,s adaquatelycatered For What 
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COMeins me is M We simplity ihis to such an eutant that we tions. for suddenly some Inspectors demand an extra ear 

have a ben and braces sy&tem -th eartl,Ing and a seperate thing bar. Now Ithink whar we have to bear in mind isthal we 
ear,lotheconsurnarandearthleakagethaiwewill belrow haver/cheddiscussions withthe Depwtment of Manpower 
Ingawaya lotolmoney. and firtherlwo/dactually/sagree The Dipartmen, of Mar,poweris looking aideregulation and 
with Mr Davies. on the aspact of,ha cable conneclion forthe actually impose upon the bureau now to take a more afirrna 
consumer because tile prices thal we get forrn the suppliers, tivester, and produce a code of practice In otherwordsthe¥ 
indicate thecablewilh Justconsentlicneutral andthephaseis w,11 say, what wa deregulate provided that it is a National 
about 30 percent cheaperthan theconcentric splitcable. And accepted code 01 practise. Now l think that while this puts 
therefore I we.king costs about sy.tems, m beheve */me across a whole broad flld wa shoulan't therefore perhaps 
cansavenearlvaquarterof theco/ingoming,allailons, ifwe also look /your Execuive Councll as tothe next step. The 
use engineering acceptable systems. W•lat concerns me is bureau today are quite happy to justtake a code of prac•ise 
thaz li we hke a code of practiseof thls kindand we enforce li produced by anybody and lf it has sumcient backing from a 
asaragulat,on,thatweare,hrowingawaymone¥needlessly· nationalbasistoproducelhat, justas/codeofpractise Ithink 

Thank you Mr Chairman then to meet Mr Gau nfi obiaction. not only Mr Gaunt we have 
also heard other bodies protesting against the implication 01 

MRO DAVIES: PIETERMARITZIUM the AMEU code of practise. li is typical for the AMEI. but not 
Yes,M,Gaunt. Ithlnkyouacceptthelactthalthecode/fprac- necessa•wpioalloroihe,insta•lations. thatwesho/dthen 
t'Ce orthe wi•Ing regulations in the UK areinfaa wing regu- perhaps 0 we would produce such a code of prnctice, put 
18!ions, but they cover the whole systern. Now they do make there a note of caution to say, this isa particular.stem. other 
Proy„ionio,syitem,whichareunearthedeteete. Nowldo sy/ems/0/soexist, Ithinkthatatthat momentitisnotclear 
notbalieve,hatweshouldgetinvolvediath/sortofthingin Inihamindsofthe Depa/memof/anpowerandlwouldcer- 
a code of practice. Th/ is my personal view. I don't believe tainly like to see your work, which is vel worthwhile being 
khat Il we pul that complication In we would be getting any given a national status with then a note losaythere are ottler 
Where The other point istt,at I believe Ihe suppl¥ authanties sysrers also exigting. and they must be Just on Ihe,r merit 
need w be l a position wheretheY are able if anything hap- sepmately 
Perm to say, that they have in fact provided a system which 
Was relatively safe, and I believe that by using an SNE con- MR G DAVIES: PIETERMARITZBURG nected mvics,you cen dothat. Ef 1/ Fnstanceyou go onto the 

Yes. Mr Cnairman. I wouldgoalongwith That Ithinkthatthis System of the CNE with that earth. arthat point there. all you 
isa code of practise Mr supply authorities. That is the way d are really saying is if anything goes wrong in our system that 

has was diawn up. 11 somebody wan• to run a factory. and do gotto le good and it becomesa sort of backstopto you. 
don't believe that that 16 the right sor,lethIng completal, flifferent w,th a unearmed sys,em. OK thing to do. Now /6 far as 
cheapening maybe we should mention this In the code of practise. but as the system is concerned, 1 iust cannot accept the 

1·ve said before the lEE code covers the wholespectrum trail liguresquoted by M.Gaunt imightsaythatwehadcorres 
Pondenceon this matter. and we went to thetrouble of getting the transformer right into the factory ald into anything ele 

So I still believa that this code of gractise is one which Ke the as ences' these vmouscables, whih 3 hau here.The pos· 
ition supplyaul. ties should use and operate on, and use it basi- is that our figures, and we have a cable lactory wh'h is cally asa standard, and if you like r,gh, put a notethatihereare on our doorstep, Indicated thatthe spli, concentric which 

48, sys,ams, that can le used H you wish to. Or olher cir- I a standard cablels in fact some .20 per ./dred metres 
cornstances. c•leaper. Now I don't believe that we should be even if Ihe 

cable which Mr lauri proposes was in fact cheap/, I don't 
Ih Ink we should belooking althatsortof thing I belia"thal MRD FRASER: DURBAN 
the sYstem envisaged there isa sound one, and that is whal Mr Chairman. 1 think If we car, arrive at a common code of 
wewouldrecommend, ThepoittharM,Gauntputtomels, praclise,th/wilibeverydes,rable, Itiustseemstimethatwe 
Could he not use the CNE system, service cable without an should beabletores/vethissortof differenceof opinion that 
earth electrode. 1 don't believe that thal is good practise. | exists here, I am not famillarw,th the details d the difference 
thmkthm tha• is frankly pretty dangerous, be/use •Il that is of opinions I would support Mr Davies'.suggestion thel the 
goingto happen, as if thereisaconnection faullonthatneut- service cable should be retained as a saperaze nal,tral and 
ral. the wholeof the illallation is going t. be increase/toa earth, hecause we've got a lot of exist. s¥sterns wmeh are 
Potential which will be dangerous. 1 think that I've answered separate nautral and earthed on the mains, and if we retal 
mos, of Ihe questions. theseperateneutral and Barths'Mceconnection.thenwe've 

got one common type of service connection. Quite frankly 1 
MR GAUNn AFFILIAVE don't believe that there is atremendous cost saving, in doing 
Mr Chal rrnan, l'In notsure whether ve m :sunderstood Mr away with the insulated neutral on the SNE service cable. 
Davms. and• wouldlikeioclar#someth'•ng.Isheof theopin- because h is notoneythecost of thecablethat makes Upt. 
ion that the British Code of practice on .arthing provides for cost ofthe prov,slonoftheservIDe.Thetrenchrng is avery /8 
unsafe situations, because I don't believe / does nificant pa/ / the costof these/,ceconnection. lothi sav 

ing in dropping out th / neufral condlICIOr or the earth con. MR G DAVIES: PIETERMARITZBURG ductor in the service. I dori't Ihink would mak@ a tremendous 
IVIr laurit tilat is a leading queAtion. In fact I believe it does, in difference in the coN. The Dig saving In Ihecost is the use of 
certain instances. Pan,cularly with the eurthing conditions theconsentricneutralandearthmaincabla Thisiswherethe 
1hatwa ha•0 inthiBcoun•ry. saving lies in myop,nion• 

MR K VAN ALPHEN: SAGS 
Mr Chairman, 1 refer again to what has already been said on MR GERNANDT: NYLSTROOM 
Pieviousoccasions, isthatwhile,tisve/goodthartheAMEU M,Chairmanlwooldiketoaskaquestionpleaseilsitaccept. 
producisicodeofpract,ce. Ithinkilshouldbewelcomed.We aIleontheSNEsystimtousethaarmouringof:hecablecon. 
have come to a stage where the Department Manpower has nected to your neutral or, the councirs side and ar me carl, 
Started using this code of practme, in circumstances that are sumer sside, usean earth spike.andals/connecithearmour. 
not warranted. Weafread/havecaseseven miniature substa- ingtotheeanhspike etc Is Itadvisableto work, thatsystem? 
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MR G DAVIES: PIETERMARITZBURG h/ giad noe corhoofse lyne nie. so hulle kan uit van die aard 
Mr Chairman, wlieve thal thar systam is quite aciptable. nie deelneem nie, Daar is dan ongmer 13 persent van die 
P./ple ask for earth spikes Some systems for instance Our- munis,palitelle het geen rede verskaf hoekom hulle nie deet- 
ban, m nperate neutral and earth, alsoask forearth spikes Reemnia, 14 Persent het ges#r hulle let kort lyne. maar ditis 
but webelieve zat that isanexpens;ve Juiury whih in't *belangrikvironsof dit'nkortof 'nlanglyninie.Watvir 
really necessar¥. 8ut I would say that the systern that you ons belangrlk is is dat daar 'n lyn in 'n omgewing gemonitor 
proposeisquite acceptable word. 84 / dit in Noon Kaap, hetsy ditin Natal is. en daar- 
Perhaps if 1 could iuM pass 0/0 what Mr Fraser said. The dielyn /21ulometerlank, Ditisvironsbelangrik.wantonskyk 
qu/stion of cost on the service cal•le. I don't bel,Eve it„Ble· nienetnadialeng,eval,dielyrlieronskykooknadieeksterne 
vantashesa/ Allyouin factaredoingisreplacingonecon. faktore wat die oe·i»loed. Wat die werking van daardie ly 
ductorn a cable which in fact Ls usually there anyway, by a be,nvlied.Voel, M daardie orngewing, weerlig veral in die 
Inandatory earth connection, wh/h he might gel a decent hoerveld, Transvaa, streke en veral in die Vry/aat ook. Ek 
earthconnection.and,oumightnot If youinshalalike,later. moetbaiedankie/virdievrystastmunisipaliteite.Onshet·n 
nureburw,youaranot@oingtogetitanyway The costof 90eiegroep vanhullemooi verspreidaar. War ons wei baie 
putting thatearth in is probablyabout,hasanne asthecostof bekommeredmoakisdiegroep vanongeve€r22-23 persent 
the other conductor in the cable. which is if it i 8 concentric van die munis,palite/e wat 'n tel(ort aan personeel het wat 'n 
cable, it doesr't really cost you anymore. Thank groot werkslas heten wat nie hulle weg you cops,en om aan hier- 

die navorging deel le neem nie. Dus. persoont k voel el<datop 
die ou einde die werking en die beskikbaarheid van die elek· MR V RAYNAL: AFFILIATE trisite/stoevoer na die verb u ker kan beln/loed. 

I want to men tion somethi ng that Mr Davies ha s p ro b k ly 
overlooked Abour 10 years agothe South African Instituiof Op hierdie punt, dinkek ditis van pas. asons'n paar vraestel 
Electrical Engineers ran a workshop on the earthing of the aan die munisipalitelte. 
neutral Thiswasheldatthe CSIR. Einda poin,thalwasraised Hoe word 'n geskiedenis van die onderhoud an werking van 

opgebou, indian Ren verslae m MI ihiCNE aorkrag onderbrekings sysiem, comi ined neutral earth die lyne system, 
where the earth Is earlh electrodethe' found that earth leak- gehou word nie? 

onderhoud en age deviges on the premises were aunted, Decaulse the Hue werk munisipalit/ta begrotings uit. vir cur 

/ was swamped and R was recommended that the SNE werking van hulle lyre? 
stem MAttIeea rth electrode was the one recommended. 1 To whatstandard do municipalities design lines? 

t:. 
uld like to bfing this one up. Also I find thatthere is confu How do municipalities evaluate the performance of their 

liles? s on int*e minds of a lotof people oecause on the premises 
one is nota[lowed to earth a neutral. The noutralcan only be Wha! do the consumers think of the quaN:y of the availabJe 
earthed on the ds'ribution slde, and the code of practise suppl¥? 
points out that you cannot earth a neutral otherwise Have the municipalll,& answers to these questions? Thank you are 
goingtodefeatvourearthleakage Thabs/hatcausesalotof you Mr Chairman. 
confusion in people'smind 

MIR K VAN ALPHEN: SABS 

Vriende baie van ons het nie gereageer op hierdie vraelyste 
MR LEON WESSELS: AFFILIATE nie an dieeintlikedoel, as ek dit reg bet. hoekom mn, Wessels 
Thank you Mr Chairman forthe opportunity given to me for hier is vandag. / dat hy wil N ons moet asse/iefreageer 
discussing various aspects ol the research I arn doing on 
behalf of the National Energy Council. As many of the dele- DIR ANDERSON: HONORARY MEMBER 

gates know atthisstage, /Sabout the Analysisof Distribution • m very glad toralkabout this one, barause /s not only light- 
Line Outages. ling, thal we're really concerned with, the whole project 
For the research project to be successful we need the assis- which the National En/gy Cound is funding, and I am thi 
tanceof the supply authorities especially municlpalities, who one looking after it for the moment Its being fuf•ded Decause 
ar prepared to mQnitor suitable lines lor the sur.,ey. Unfortu- tlie pro•act leads/, that is Treva, Gaunt and M r Lous Wessels, 
nately, the response to our first and reminder letters were is oneil which they want to examine the va•ious causes of 
ve / poor, asthe delegates cansee lrom the figures before damaga to 1 lkV. to distribution lim up to 33 or 66kV from 
tharn. However, after sxtensive canvassing the piwure has which one can learn where to put one's manley ·,irtually In 
changed dramatically overthe last 2 months. furtherresearch. So I would also like zo join h appeal ioask 
From the 233 supply authoritie, contacted. 113 are willing to members of the AMEU to support this particular project In 
supportihissurvey particular because we would Ilketo funditagain next year, 
As and oneof thethings ons vinnig kyk na die lyne wat gernon,tor word. ken ons about funding it foranother year is that 
s,en lai daaroor 115 lyne reeds data ingivorder is Wls van it is going to be of valuetothe organisation and if the AMEU 
60 elektrisitellowerhede verder is daar nog 53 mullisipal, puts its backagamt thisproJectit will ceriairlly be funded. so 
iatte wai d elektrisiteitsawerhede wat wat nog data moet I merelylhen )>In with them in sayIngthat I thinkthls is avery 
instour Van daardle ely,siteistiwe/el vmwag m Important/lecil th,nk munl¢jpiljtjeswil] Jearn a lotfrom 
Ingevaer nog 'n 80 lyne Dit gaan dletotal lyne op basles 200 They will learn wherethe ma,oritv of peopleare reallyhavi -:: ie staan bf ing, en lit i' meer as wat ons in de begin verwag trouble on thelr gystern and this will of course lead to corre 
het end/lvkasof ong'n positiewe r/sultate man /,ee,/devan measures which can be taken So I think it is in every[)0/ies 
dia pro,ek gaan he advantage to assist. Thank you 
D,t is/eressant oil te merk dat ongeveer meer as 60% 
va n d Je lyne m in rier as 16 ki lo m eter la n k is. Ons kort agter lyne AMEU QUESTIONNAIRE 
india 221KVen33kVgroep. Ek6al dit waardeer indien daarvan USE OF SNE OR PME on LV SYSTEMS (380 V 
ale nunis,pal,/ite is wat van die ly/e het, en wat nognied/el- 
neem nie of wat wei deelneem maar nie lyne ingibled het SEPARATE NEUTRALIEARTH(SNE)5YsTEM 
vir monitor nie, am asse bbef dit vir ons te kan doen. 1(a• 
Hierdlegrafiek Is net'nultuensetting vandlemunlsipaliteite Doyouusea SNE Systemwith neutralaarthe• 
watniedaalneam aandie navarsing nia. 20 Persenlvan hulle ats©urce only? (as indicated In fig. 1) YES/NO 
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1(b) PART 2: 
I h mandatory forthe....urner. /ovide an PROTECTIVE MULTIPLE EARTH IPME SYSTEMS 

independentearth electrode? YES/NO CNE SNE CNE,SNE N/A 

PROTECTIVE a) PME System with a Combined 
MULTIPLE EARTH (PME)SYSTEM 

Neutral & Earth ICNE) service 21a) 
connection or DO'ou an (SNE) use a PME System with a Combined Neutral & 
serviceconnection 35% 36% 4% 25% Earth (CNE) SefviCe connection or an SNE service 

(as indicated in figs 20 and (ref. figure 20, connection? bl Zb) CNE/SNE 

24 YES•6 rio,6 

ts itmandatorY for the consumer t. provide an b, Mandatory for consumer to 

irdapendentearthe•ectrode? YES/NO pia/de an undependent 
Ic earth electrode 60 4D 

boyou use Combined Neutraland Earth{CNE) cable e} Use of Combined Neutral and 

In .ur system YES/NO Earth (CNEI Ible within 

Id) Ihe svstem 39 61 

DI you Join CNE onto existing SNE Bistems? YES/NO d,i) Joining CNE on lo existing 
|f I al what points do you earth the SNE/CNE SNE Systems Iref. figu•e 3• 26 74 

cables? Ifig. 3 Indicates recommended practica) 
RECOMMENDED OTHERS 

Explanatory diagrams were submitted with the above question PRACTICE 
naire to assist in the completion thereof. of which a copy s at- 

tached. d,0 Earthing points adopted with 

SNE/CNEcables whenJoining 
CNE onto existing SNE 50% 50% 

sysims. fref. figure 3) 
AMEU REPORT 

Na Tte results •ndicated under dilil Wefe deduced from ra- 
SURVEY: USEOF SEPARATE NEUTRAL AND EARTH OR 

piies to Question 2d of the questionnare 
PROTECTIVE MULTIPLE EARTH 

1. SCHEDULE OF EARTHING METHODS 

The replies were analysed and summarised in Schedule A 

Parts 1 and 2.and Is intended merely as anindication as towhich 
authorities use which of the two earthing systems. 

A percentageanall/s of tt,e repliesto each question istabled 
below 

PART' 
SEPARATE NEUTRALAND EARTH (SNE) SYSTEM 

YES?6 NO% 

a) Using a SNE sitem with noutral Darthed 

atsourceolly (ref.ligurel) 49 51 

b Mandatorvfor consumers,0 provide an 

inde pendent eadh elaode. 54 48 

'•'9· Tran,formator en miniatuurmubstasies vii retiku- /9. Tranglormer and miniature subatation, for reticu· 

lasieaimm - deur MI, Bob WalliI. Kommer,ieele lation systems by Mr Bob Wellis. Commercial Man- 
beatuu•der. G.E.C. Dlltribution Transformer Com ager. G E.C. DI:/bution Transforme, Company: 
panY: 

Gedurende 'n aantal onlangw opnames war gedurande die al During a number of recent sur•eys carried out over the last 12 

9/lope 12 maande litge'ler is. .as dit ./ided/ dat die v.ilig- ..... It was apparent thats/curily of ....tem and person 
held van die si&terne en die personeel se velligheld die belang- nel safel was of prime importance At the SAJEE Workshop 

rlkste was, BY die SAIEI Werkswinkel waa die onderwerp van where the subject of Low Cost Rellculation was discussed a 

die Koste Retikulasie bes*ek is, was n aantal ilternatiewe number of a "rnat,ves were suggested, all resulting In a com- 

•00rgestel, waaralrnaltotn grootinate toi n vergelyk gekom Dromise between costand safety to varying degrees 
het tussen koste en veiligheid Recently a number of installations have been equipped with 

'/ Aantal Inlangse .tallasies is met miniatuursubstalies In miniature substance and transformers incorporating some of 
Iran,formators, waann 'r paar van die ondergenoe/de voor these suggestions: 
Stella gellkorporeer is• geinstalleer 
1· Oplas,nprop van verbindinge. 1. On load plug conneectors, 
2. Geer, Jas hoogspanni•gikakelaars 2, Offload high volta. #/hes 
3. Paalgemonteerdetranarmators met "OP LAS skeiskake 3 Pole mounted trans formers incorporating 'ON LOAD,r sec 

laars en laagspanning ver'preidingspanele. tlonallsing switches and LV distribution par,els 
'landag ge vendaardigers is onder vaortdurende druk orr, lae 

koste toerust,ng, wauan gedurende spesifikas,e verander,ngs Manufacturers today are under continual pres9ure to develop 
moet' oldoen. te onukel en te produseer and produce low cost equipment to varying specifications 
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Watisdlean•oord? Whatistheanswer? 
Kandie VMEOdievervaardigersluidingin hierdieverbandgee? Canthe AMEU offer themanufacturersdirecdoninthis regard? 

MA R WALLIS: AFFILIATE havesuch a reliable supply that can'tbe switched aff o«.load 
Theiow COstinnovation,referredtointhediscussiontopic, inordertobreakalink?Wesawtheeflectyesterdayolhecost 
fga: e presently installed in high density housing schemes. I of the HV-switchgear and the HV.mir isubs which is a high 

lieve It I reasonable to assume that these developments percentageof the cost pererf oireticulation. Perhaps weare 
;1 /0/ hi towns and clis with their own Electrical spec'Ifying to hugh you know ourtownships, and perhapswe 

Engineers and departrnents, ultimately becoming members can deal wih a s,mple plug-out ringmain unit rather than a 
of the AMEU, It Hwiththis in mind thar t raised this discussion sophisticated one which we might ope•ate vary infrequentiy. 
as I believelha dasign of these new systemsand productsare 
of great interest to th I association Thank You. MNA PIETROTES: ROODEPOORT 

In Roodepoon het ans die noodiaaklikheid gevind om veral 
MA DENIS ACKERMAN: ESIOM miniatuursubstasies, so gou as moontlik wanneeriy'n kabel· 
1 thunk Fred Diniel will be abli to i/p vs out here, because fout hit, te ontkippel. 41 die verlede het ons ble kabel van die 
thereianelectricalsupplier'sliasioncommitteebeingemab. een kant afopdieselfdeterminaalenallesso vas/bind, Nou 
lished and we are all looking at this sort of transformer stan. wanneely 'n fout hit in die middal van die nag, en i¥ moet 
dardising on /niature substations. Mayba he would like m daardieontltoppeling dion. isditdan 'n bietiiaongemaklik v•r 

die manne wat daar werk en gevolglik het ons probeer orn 
allerhande soorte van ontkoppellng te doen en Ins het baii 

MR F DANIEL: CAPE TOWN probleme gevind orals, veral met hierdie epoksie -resin" Upi 
M.President. Irlltakethisandpotitifitisomebodyelieactu· vanviagensonde™ragalskakelingtoer/Mingmaardltlewer 
ally,Ithunkitis Charles Adams fron,Port[lizabethwhi'sal problemeop Eanifanderlydgeehierdletipevangoedprob. 
the duty of preparing that specification. Am I not right leme af an dia jongste ene is hierdie „plug in" met.06 wat 
Charles? hier bu,/ gedernonstreer word maar ek dink bulle isalmal in 

die beginstadium. Ek dink Dns kan nie / op hie/a stadium 
MR CHARLES ADAMS: PORT EUZABETH dat hulle afreeds Deproefisen dat ons hulle wil 11*ria. Ekdirk 
All I can say really ig thatthis is very eaily days to make firm ditis 'n itadium van evolusie. ons wil nog eers kykwai Ins in 
predictions asto/hatshoutdgo inarn,ni-sub Ithinktlhelact dis toekoms gaan doen an hoe dinge gaan vo•er, maar op 
that manulacturacs are looking al alternatives l only to be hierdle stadium kan ons gean vaste reelinestref nia, mirdia 
recommended becauseweare all veryconsciousofthe cost feitblystaandatonsdingenodigheromafteskak/sogouen 
of reticulation thne days and anything that we can do to sonder gevaar vii die operateur Ek dink dit is baie nelangrik. 
reduce le cost. I of come very important. Solhedavelop- Maar ap hierdia 61adium kan ong nia nog se waarhean dit 
mental work, 1 think, must be done by manufacturers ba/. gaan nia; ek dink bal@van merdie goedisin dieakiperiman. 
cullv. They have the resources and the design expertise to teer stadrum. Dankie meneer 
work out these new inovations and I think all,te can do atthis 
stage is encourage ttlem and ses what imes out of it. Later MNRJAN LOUBSER: BENONI 
on w. m•ght incorporateoneor twoof these new inovations U weetdaarin mdorpdoenonspresieswatraad5!idVander 
inthisspecification,butattbisstagel wouldsayitwas prema- VeIde 66. Ons gebruik ook miniatuursubstasies wat ons van 
ture to say exactly which ona we would encouruge and I vrag af kan haal, maar ekhet in die laaste tyd begin problema 
would like to encourage the manufactureres to go ahead and optel met mense wat intensief op die aandelebeurs werk, 
worko/these new ideas and eyandreducethe costof Feticu· Hulle gebruik hiardie Beltelsisteem er, as ek 'n oomblik 'n 
lation forus. Thankyou. tragonderbrelng daer vercorsiak, dan I hull kni ed)ep in die 

moeilikheiden dan kr¥ek dit in die nek,Hulie hanteer di van 
MR JANSEN: SABS hulls gewone huise af So daardie tipe van moeilikheid kan 
Yes Mr Chairman. we sha,e the sentiments d MT Charles onsnoloptel. 
Adarns,/that we are looking forward to new developments in 
this field, We have seen the application 01 onload plug con. MR A H LFORTMAI!,11,1: BOKSBURG 
nectors and wed© like theprincipie of thase machines, Wa MrChairman,lwould Supp/IM,Botesandlwouldplead,hat 
believettlatthe¥canbeveryusefulincenainapplicatons.We wemusinctgoevercoardwithtioprimitleamethod/ ls, 
are not particularly keen on on-load high voltage switches lation i slows down. it delays power restora,ion, consumers 
thi are not mentioned here Off·load h,gh voltage switches get annoyed, it is dange / u s. We'va had experience ou rselves 
could be very useful We have seen some of these on-load in Boksburg where we use systems where we had back to 
devices Wehavereservationsabouton.loadswitchingintha backendboxeswithsolidlinksconnected Icanassureyou, lf 
transformer oil. lam not aware of on·load sect,onalising youhadtodoanyworkinaringonfaulconditions,youhave 
swilches in allthedistribution panels. butwhateverthe indus. a n,amrnoth task on your hands. So I don't th,1,1 we must 
tlhastoofiershouldbeconsiderad•nthellghtoffitness# revactioto• prinltlva amathad. A good fomot iso•ation' 
purposeandthepurposehastobedefinedbytheusersand thinklsdesirableandideal.Thankyou M,Chairman 
by the audience of this particular meeting. Thankyou 

MNI VELDSMAN: KPA GEMEENSKAPSDIENSTE 
CLR F VANDER VELDE: CAPE TOWN Ons hete f nst,ggek/k hoe 0/sinswart woon gelededie koste 
Whal wrfries me. rh e commen, has bee n made. rhat when we van relkulaile op d le hoogspanning kant kan verminder en 
are talking about town&hips we are trying m save money and veral na min,substasies. Nou, ons hat Ders gekyk na hierdre 
we are 1/ing to look for co,t effectivaness and so often we inprops,steme Ean van daardle vocrheekle staan hier butts 
incorpoiate sophisticated equipment that we might use onca kinten ons hot ook gekyk na die ,npropsisteem. Op belde sis 
every 5 year= or 10 years. How often do we actually switch te rne 13 vandag in kon struksie en I s s o pag beg i n gebru lk rnaar 
rings in s township? How nacessary is it ihat we need to ekd//hierdiestadiumloopditbaiegoed. Ditisbal/vroeg 
switch Those rings on load? Does tha domestic user haveto ornle/hoedil ordle lang,tyd gaan verloopenof onsenige 
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problememetdlebedr•daa/ang/an/,Vironsiditbaie tanceof continuity/f supply.,sbee/mingincreasinglyinpor- 
balangrikdaidiebedryf regma/verloop, veral joubedryfs- tant to a wide varietyof consumers. 1 feelthartheringmaln 
perlon/el molt werklik goed oplele, weas om hierdie tipe M with the fused tee off, 1/r my purpose at least, is abso 
van goed te hanteer D• al wat ek op hlerdiestadium kan 96. lutely essential. Thankyou. 
Dankie mir die Voorsitter. 

MNR GERNANDT: NYLSTROOM 
MR T GAUNT: AFFIUATE Mnr die Voorsitier, ba•e dankie vir die geleentheid en ek wil 
Thereseemtobetwocategaries/supplyauthoritieswhere net / dat uk ver,eer,woordig daardie sektor waarna mnr 

many who have largeestablished networks, large stores. well Gaunt ve/wys het. Een van hulle (die sektor wat nie so bale 
trained operators and making a high income from trading gald het nie), mAr die Voorsitter. Ek wil spesifiek praat oor 
electric'yto subsidisetherates Forthem tisu/mp"antto minisubstasies an spesifiek oor die liagspanning kimparte 
make sav.ngs on material and equipment and those sort of ment. Ek dink as 'n mens nie 'n hoofskakelaar daar installeer 

authomres are not asking manufacture/ // make changes nie. enneteenko//sisaf.dankanmensorntrent·nbasparing 
The manulaciurers themselves can't be expected to make bewerkstellievan ongeveer R2 000. 
changes which are not wer requirements, It will be an invest- bit hat my nog altyd re bowe gegaan waarom daar twee. 
mei in researching and davelopment on which they will get kopers angs meknar l. Die een is neutraal die een is die 
noreturn.lhopethere,sanothergroupof supplyauthorities. aardstal en hillie word verbind. lit geene, aanla,ding,012 
and those are 'hu that are marginal profit undenakings. ekstra plekke wat los aansluitings kan veroors/ak en die 
They have troubled p,loting their new tariffs through their hool/akelaar, daaris addisionele, konreks,epun,ewat ook 
electricitycontralboardbacausetheirtariffsseemtobeablt bs aansluitings kan veroorsaak. Indien mens wil kral 
high Wherathe¥ havecons„mersthatcan'taffordany extra's /,skakel, die isolator sit mas net langgaan in die hoogspan- 
ard I believe thal these. who often don't have large sto- nlgskompartement so ek vi graeg die lede wat hulle dink 
commitments,they don'thave largegrrups of operator'who van iny ge"gte 

well trained and know their svstems. these supply 
thor tle, many of whorn are possibly not even represented MNI DE VILLIERS: ALIERTON 
re. are ihe one's who are in a very difficult capital invest Mnr die Pres,/ent, ek wil net by dia vorige spreker aans•uit. 
/ situation. andlbelieve it'stothoseth/themanufactur- Ons gebruik In Alberton bale jare reed. dia stelsel val geen 

rs are 10/king for guidance un devalopment and unfortu- hooskakelaar op die laagspanning vir dia min,substasie nia 
nately very often there is not a forurn fo• them i bring that met baie goe,e sukses Ek kan d/definitief aanbeveel. 
Irward, b.ause the mire established authorities actually 
sq no. th £ is not good practice. MRKVANALPHEN:lABS 

1 think that what Mr Gaunt said is ver/ true. There arecertainly 
MR L HUNT: WHITERIVER different needs for diffie n I types of corn mu n ities, We are 
Recently I had to budget on a scherne for a new Township eagerly awaiting the results /Charles Adam·s Committee 
Development, and I found that the ust ofthe ring man unks and afte-hat we will certulnl¥ take up the reigns Eind trY to 
workedoutatnomorethan 1%0fthetotalco/ofthescherne, lomulate something perhaps for ne/years prasantatton /1 
bearing ir, mind that as you have already heard, the Impor· the next convention. 

CIGRf HIGHLIGHT TN SANS provided the facility at NETFA wherethe indoar 3,2 
a ca,o of collaborative work MV impulse generator was moved outside and synchronized 

between with the outdoor 4,4 MV impulse generator, On the large 
ESKOM-CSIR-SABS spece available and with the aid of the Bureau s mechanical 

handling BY MR J IVAN ALPHEN: SABS facilities, two exparimental test gaps aa decided 

upon in C'GRtwereset up, namely /4mrodgapand /4 m PHASE.TO·PHASE TESTING parallel conductor gap, each &uspended 8 m above ground. 
Both ESKOM and (Sm are working together indose colla. The CSIR provided the hightech measuring an/data caplur. 
boration with CIGRt in an international research prwect ing facilities housed in their mobile screened Faraday cage 
determin,ng phase-to phase clearances in order to es,ablish wh,ch madeitpossiblejocomputetheresultsin ameaningful 
design parameters for compact line construcilons. way, simultaneously recording the amblent conditions pre· 
Mr President, at Ihis very moment Prof Jan Reynders, Bryant vaillng atthe iline of les! ng· 
le loux and Hel{Iri Geldenhu,s .1 the 'SIR Ene'gy Tach- Asafunherrefinement, the 'SIR.laced..In-housedesigned 
nology Div,•lon are overseas to present leir results i the charge measuring deviuce m the conduclor in order to mea· 
CIGRt working graup and Prof Reynders asked me in his ..re the space charge In the gap, A fibre-optics measuring 
absenceto reportt' you briefly on the subject. system brought the information to ground level so that the 
Phase-to-phase testing involves the use of two impulse resu|ts could be monitored In the CSIR cage· 
gener'torsfireds,multon"ugly, generatingtwo Impulsesal Thisexperiment was ancient of national importanceandas 
Opposite polaritv. These impulses are used lo determine Ihe South Afrl{:ans we should be proud of It Theprest,giousinter 
dielectrics,ringth be,weintwo phase conductDrs inacom national researchbody CIGRE chose to askthree countriesto 
pactllnedesign wherethephase-,0 phase'learanceissmal· participate in this work. They ara Italy, South Africa and 

terthan 8 phase·to-ground clearance, Mexico, each represening a particular altitude above sea 

Becauseof thelargespacerequiredandtheneed fortwosyn. leve| Fromthe flr5t news received it woulnappearthatthe 

chronized impulse generatorsr each worth Rl 3 million, me South Aft,car, results have been very well received 
prom/co/donlybecarriedculatthe N/tion/Electricallest This was made possible by ville of the complemental 

Facility: Apollo (NETFAN of the SABS. In order ts meet an natureof thaimmtional bodies,ihe CSIR and lhe SABS The 

international challenge it became acaseof fruhfulcoopern- experimentswerecarriedoutinanexcellentteamspkeach 
ton between two institutions, the CSIR and Ie SABS, high- party Putting In every bil Of knovalive engineering skill in 
lighting their complimentary roles in South African le/nol. order to surmount the ditficulties wim which one ,& laced 

when Og'. entering the field of the unknown· 
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AFSLUITING SESSIE - CLOSING SESSION; wees is dit dus met ·n mate v*n wean,oed dat ons uitmekaat 
moetgaan. 

MRAHLFORTMANN:PRESIDENT Orn venso 'nvergadering 'nsukseste maak behelsbaieharde 
Ekisblyomtes,endatdiadamesweerbyonsaanges/,thet werk deur hale mense en is ek seker u almal inet my sal 
Ladies and Gentlemen, Councillor Frank van der Velde of saamstern dat dle afgelope twoo dae ge reelings [Jesonder 
CapeTown wouldliketoaddress/ou goed verloop het Dir is [terhalwe van pas dat ons ins dani< 
Mr,d Veldew,Ilyoupleasecometotherostrumtied/ress teenourdiewatso hard gewerk hatomdie Tegnjese Ver- 
US gadering viotte laat verloop hat, uitspreek 

Eerstens wil ek, namens die VMEO, my dink uitspreek aandis 
COUNCILLORFRANKVAN DER VELDE-CITY OF CAPE Burgenieester, Raad,heer Johdn Oosthuizen er, sy Haad wai 
TOWN ons uitge,1001 het om In hierdle pragtige dorp, wat ,n hierd,e 
Mr Pras,dent, M,Mayor, ladiesandgentlemenldonotwishto Jaa,160]aaroudis,ansTegnleselergaderinglehou. 
cap the enthusiastic sales pitch of the Mayor d this beautiful Ons dank ook aan die Burgemeestersvrou, mev Oos,huizen, 
Transvaal town Nor do 1 wish to co mpsre Cape Town with wat so mooi bygedra het orn die dames se program '. prag- 
Potcheistroom. Bul rather I sought to find similarl,ies or link, tigeswksestemaak 
between thetwo parts 01 our most wonderful country Ekglo nie ek is verkeerd asek 6*dat diegro•ste werk hierop 
The most obvious I / that came to mind is at this verY dieskouers van mn, Fanie Steyn. di Elekrotegruese Srad· 
mornentcreaking andgroaning ils way from the mothercity singenieur van Potchefutroom garL,6 het, an ons hartelike 
via Potch to Pretoria-and I refer of course to the reenactment dank san hom vir wat hy en ook sy vrou Annamarier en sy per- 
01 tha Great Tral: 01 a centurY and / half ago. You know it was goneel ged©en hat om ons Tegiiase Vargadering so su kses. 
sal that those that stayed behind from that first Great Trek voltelaatverloop 
did £ becausethey failed the medical. That might be so Mr Hier dink ek ook aan die busvervs r hier piaaslik an tussen Mayor. but those /1 us, or rather those of our ancestors who Potchetstrcom en Jan Smuts lughawe Hierdie diens weir ek remained at the beautiful Cape of Good Hope did no( remain was'•reusetaakvirmn•Fanie Sreyn. idle, They for example planted same vines. And herein MIr 

Hendrick Visse•v•r die Mayor I found the second link between Potchefstroom and klanktoerusting 
Jolri Cape Town And thatisthe lruit oithevme Which Nlgrin[ en Pieter Myburg vir dis nesm,an fotos. was grown 
NickCilliers: Vervoer vanaf die and pressed and bottled in the Cape. but it was labelled and lughawe. 
Kerneels Smit: matured herein Polchefutroom. Hoof kroegman 
Dan die dames: I might add thatlast night it was drunk here as well. E/ddaris 

n.uu'lik die kwessie var, die rugby. En voordat ek daarrnee Die wai met registrasle gehelp hat en sam met die dame• 
beginof voordatek/dieVIaliesuitiooiom jouossetebegin gegaan het'- 
inspan vir die groottrek Kaaptoe volgende //,moetekeers Desi/Lim. Adne G/ber, Mar[Ne Norti€ PikkIG Swart in 

die toekoms van daardie Currie Baker bespreek Ralievan def Walt, 
My Raad, mnr die President. mn, die Burgemeester, sam Verder dons ook dankle aan dletiksters-Le,yda Gezuiden- 
met die anderplaaslike besture vandie Weslaap het rn be- hout, Ala Naud*.Tilla Steyn. Annatile.Botha, Ang,Pretorius 
sluit geneem om die besoek daar van die goue beker hi/n an Ria van Huyssteen. 
die Transvaaltot 'neindete bring. 0/sopdrag isoorggdraaer, Petro Bottla - bandop/ames en Jenny van namburg Sally 
diemannerne,diebloustrepeer,of Naa@Bothaof dan nie.sal van Heerden en Karen van Jaarsveld-inligting 
Nuweland op 2 Olaober 1988 wear in besit van daardie goue Op hierdietydstip isdix myviorreg Im klein aandenkings aan 
baker wees. hierdie persone te 00rhandig en v / huh nou om dir ta 
Yesterday Mr President Jules van Ahlften boasted of the fact ontvang 
that ha had been retained as B consullant forthe /orthcomin.1 The morning and afternoon teas were kindly •ponsored hy 
wedding / St/Mel Stoffberg. And it reminded meofthe prob- le Town Council of Potchefstroorn and 10 Ihem a hearty lem a farmer friend of mile once had a number of years ago, thanl for providing us with rha refreshments Thank You to andkat waswith an over population of cats. Poichefstroom forthase. 
On Tuesday 30 Saptembermy Council. passed a special reso Dle Admesprograrn was eintlik deur mn,w Fania Steyn ger.6 lilion noting the nomination of our City Electrical Engineer Mr en daa rmee /11 ons ho m ook galu kwarls. Ba le dailkle Fa nle. 
Fred Daniel as President Eleci and that resolution Instructed 

To the authors of the vanous papers and all the contributors a mate invile yalandthe AMEU to hold your 51st Nalional 
sincere /hank you for your contributions. Withoult the dele Convention in Cape Town in 1989. Gates you cannot have a meeting and your attendance. 

tt 'stherefore with great pleas/'el' Pres'dentthatl inliteyou together with your wives is much appreciated. and the membe l of th' AMElli the firs.Cltyof South Africa. 
Vir die pragtlg e blommle wat hierdie s/al so moo, vers,er het DIe Moeders'ad Tile lairest Capein al'theland,and'llopethe s'onsock'n hartlike danikaan innr microphon/6 will workthere James Neuper en sy per· 
sonael van die Departement Parl:e virhulle bydraein hierd e 

MRAHL FORTMANN: PRESIDENT OPSIg· 

Thankyou Mrvan der Velde foryourkind'nvitation, I To the Nmsure sponsors d 1 he luncheons' our Affi l ate Members, 
•,0 are all looking foruard to holding oer 1989 Convelltion in whose unlainng ID¥alty and asbletance we are extremely 

0/teful frrand on bahalf of Cape ·rowl th™AMEU, I would liket.express 
thanks for your wonderful Gwerde gaste, dames en here. ons het 

u speciai word of nou aan die einde support /this 
regard. Thank you Mr Brian Madeley, your committee and all gekom van hierdle 12de VMEO Te/lese Vergader,ng. Ek your,nembers 

hoop en vertrou dat u die verrigtinge interessant an waar. 
devil gevInd hat. Ons moer naluu,rlik cok nie vergeet rie dat dic :hank the Affiliates For the,/arng activities they 
benewens /.e formele ieferate an be•rekings wal a franged last Sunday afte moon and th' cocktail 'any mat 1/- 
plaasgevind het. so 'I nasionale bleenkomsgrootliksdaartie lowed, bu' I would like to repeat ourgratitude and thanks for 
b¥/a dat ir, formele nedagies gewissel kan word an dit vrien. alovely/"enioyedbyall. 
deskapsbarlde versterk word. Na 5/ 'n paar dae van byeen I believe that the Ladies had a most Interes,Jng programme 
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and were entertained in a most enioyable manner, inrigtings and The Electrical Contractors Association. 
The followingpersons, seatedherein front, wernresponsible Iwnuldliketosaythalweappra•iateyourpresence b/adding 
for various tasks in conneclion with this convention end I colour to our meeting 
Would liketo mention them. 1 would like m thank our new President-Elect. Mr Fred Daniel, 
Hulleis who has assisted me during this Technical Meeting, but 

Mn r Fanie Ste- - plaaslike organiseerder •ek het sy n a am Ladies und Gentlemen I can assure you that I Ilave al ready had 
reeds genoem 4. him help me prior to the Technical Meeting, #hen I knew that 
Sy helpers Eorstens die mans he wasto becomethenew President·Elect. Thank you Fred, 1 
Mnre Johan van den Berg CAssistent Elektrategniese Stad appreciateyouraggistance. 

singenieuren Voordat ek nou linaa laf/luit. verstaan ek dat mr,r Fred Danial 
Hannes Marais-Hulpse k ret urls eers'n paar woorde wil se Mn,Fred Daniel 
Hennia Coetzes, Stefan Steyn en Gawle Marais 
Nico Nortja virdis vervierre/lings en damesprogram 
Johan Bamberger MR FRED DANIEL. PRESIDENT-ELECT 

Herbie Smith Thank you Mr President forthis oppartunity, During the past 
Daan van der Merwe two days you Mr President have been doing all thethanking 
Siasvan Staden and I think it wouldonly be approprlateatth,sstagetorevarse 
fie'Knleulen the order and lor us to saythank you on behalf of allthedele 
Jack Nal-virdietafels. stoele, ens. indiesaal gates and the ladies, for your exceptionally successful and 

Mr Fanie Steyn was responsible for obtaining sponsors to interesting 12th Technical Meeting 
eriablhimtof,nancevarioutaspectiof theTechnical Meet- DIe wyse waaropudieverrigtingegeleihetdrabewy,vanu 
Ing as well as certain articles- 1 think here in particular 01 t. langasem In uithoe verm- wat u %,er b. dle Comra{les 
attachicasesfrom Messrs Trek Petroleum.thecufflfnksfrorn opiedoen bet U het alles letterlik aan die draf gehou wat 
the Town Co un c,1 of Patch efitroo m and the n ame tags weereens bowys hoekom u die President van die Vereenig Ing 
Thankyou Fanie for all you• hard work In this regard. is 

Aan onsse kretari s, Mnr Bennle van der Walt wil ek graig my NogmaIs bae dan kie Alwin enjoy vir 'n Tegniese Vergade 
dank en waardering virsy hulp el, le,ding urtspreek Bennie is rIng wat lank inthou sal word en mag dEe komende iaar, vir 
a| so vellroud met VMEO-sake dat hy eintllk onmisbaar iulleulterssuksesvolwees 
9/word het. Bennie, baie dankie vir jou bystand. Ladies and gentlemen let us show oursincereapprecialion of 
In Bok,burg was daar ook 'n paar persone behulpsaam met our President and Joys greatleadership by givit,g them d big 
dierehlings vir hierdle Vergadering en in besonderwas ditmy hand 

ele Sekrelaiesse, mev Salome Goosen wat reuse werk verrig 
met tikwerk, korrespondensle ens asook mni Roelof vin 

W'k. watook/ep betrokkewas MNRAHL FORTMANN: metverskeie pligte Vir beide PRESIDER 

/ ek bale dankle v,r wat Julie gedoen bet Baiedankle Fred virdle moo, woorde. 

To my wife Joy, thankyou for YOL,r moral supportduringthis Ddmesenhereditbringonsnou aandia/ndevanhiardiever- 

time and,he time leading up zo the Technical Meeting. gadering en el: lens u almal Godie rykstaseen toe en 'n ve, 

ESKOM, SABS e D•lz•t •• Manpo•,e• Prci* 1-a•I• •• Gentl• 1 wish you all God' s richest t,le.ings 
Administrations. Departe/ent Handel en Nywerhald, die und a pleasant and safe Journey home and now formally 
Brandweer In/lut, Depanment Openbare Werka, ters,@re declarethis 12th Technical leelingof theAMEU rlosed 
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AMEU ENGINEER MEMBERS / INGENIEURSLEDE VMEO 
A 

ADAMS CE City Electrical Engineer. PO Box 369. PORT ELIZABETH 6000 

ALGERA JD Elektrotegniese Stadsingenieur, Posbus 16. RUSTENBURG 0300 

ANDREWS KI Elektrategnlese Stadsingenieur. Posbusl. Walvisbaa 9190 

ADENHOAST H E ektrotegniese Ingenieur, Posbus 21, KNYSNA 6570 

AKER AB E ectrical Engineer. P O Box 20. SWELLENDAM 6740 

ARTHOLOMEWWG 1.·unicipal Engineer. P 0 Box 47 KOFFIEFONTIN 9986 
ARRATTMEO E ectrical Engineer. P O Box 13 PORT ALFRED 6170 
ECK HO C ty Electricai Enlinar, P 0 Box 529, EAST LONDON 5201 
EESLEYW Borough Electrical Engineer. P O Box 5, HOWICK 3290 
EKKER MJ E ektrotegniese Ingenieur, Posbus 96. LOUIS TRICHARDT 0920 
EUKES HG H,of Tegnlesebeampte, Posbus 3. aULTFONTEIN 9760 
GUIDENHOUTTJ E ektrotegnlese Ingenieur, Posbus 3, BETHAL 2310 
LOM DS loof Elel:Ws ien Posbus 44, MARQUARD 9610 

OOYSENS L E ektrotegnlese Ingenieur, Posbus 155, VREDE 2455 
OSCH LA E ektrotegniese Superintendent, Posbus 13, BURGERS[ORP 5520 

OSHOFF HO ireleur, Elektrotegniese Dienste. Posbus 2, BELLVILLE 7535 
OSHOFFJJ ektrotegniese Stadsingenieur, Posbus 3, VANDEMIJLPARK 1900 
OTES PJJ ektrctegn[ese Stadsingenieul, Posbu& 16, GROOTBRAKRIVIER 6525 
OTES PJ €ktrotegniese Stadsingenieur, Privaatsak X30, ROODEPOORT 1725 
OTHA HG €ktrotegniese Stadsingeniew, Posbus 61. LYDENBURG 1120 
OTHA JN oof Tegniese Dienste. Posbus 1, FOCHVILLE 2515 
OTHA JJ •rekteur Ingenieursdianste. Posbus 708, WELKOM 9460 
OTHAWA ©01 Elektrotegniese Afd. Posbus 34, POTGIETERSRUS 0600 
OTHA od Elektrotegniese Ingenieur. Posbus 136. ELLISRAS 0555 
OTHMA O el(trotegniese Sidgingenieur, Posbus 25. MOSSELBAN 6500 
OZY.KOW ectrical Engineer. P O Box 56, LADYSMITH 3370 
RIERS DB Iktrotegniese Stadsingenieur, Posbus 302, KROONSTAD 9500 
RINK PSJ 1 Eleclrical Engineer. P O Box 2. HERMANUS 7200 

RONKHORST JL ektrb Ingenieur, Posbus 35. BRACKENFELL 7560 

ULL M iwn Electrical Er,gineer P O Box 8, KOKSTAD 4420 
UPe WR own Electrical Engineer, BEACON BAY 

C 
CLARKE MMP Cip Electrical Engineer, P/Bag 1, RANDBURG 2125 
CLOCTE DJ Elektrotegniese Stads•genleui. /Sak X7. VIRGINIA 6430 
CLOETE RH Dipsingenieur, Posbus I SENEKAL 9600 
CREEDY M Town Electrical Engineer. P O Box 12. WELLINGTON 7655 
CUNNINGHAM T Head Electrical Department P O Box 45, HEILBRON 9560 

D 

DAMONL Elektrotegniese Ingenieur, Posbus 23. NIGEL 1490 
DANIEL FLU City Electrical Engineer, P 0 Box 82. CAPE TOWN 8000 
DAVIES EG City Electrical Engineer, P O Box 399, PIETERMAR ITZBURG 3200 
DAUTH WJ Ch* Electrical Engineer, P/Bag X9011. VOLKSRUST 2740 
DAWSON JD Town Electrical Engineer. P O Box 45. UITENHAGE €230 

DE BRUYN CD Elektrotegniese Ingenieur, Posbus 10. CARNARVON 7060 

DEKENAH KC TOWN AND ELECTRICAL ENGINEER, P O Box 33, BABITON 1300 
DE KOCK FP Posbus 156, VIRGINIA 9430 

DE VILLIERS JD Elektrotegniese Ingenieur, Posbu,4. AWEATON 1450 
DE VRIES DJ Stadselakirotegniese ingenieru, Posbus 19, GEORGE 6530 
DE VRIES JM Hoof Tegniesebearpte. P/Sak X12, VREDENBURG 7300 
OREYER HJ Elekint€,gniesa Fnpenieur. Posbus 21, JEFFREYSBUI 6330 
DU PLESSIS CP Elektrotignlese Stadingenieuri P/Sak X304 WORCESTER 6850 
DU TOIT E Elektrategnlese Stadsingenieuri Posbus 106, BRITS 0250 
DU TOIT FH Elektrisiteitsuperinte/ent Posbus 24 CALEDON 7230 

DU TOIT PL Hoof Elektrotagniese Wenste. Posbus 34. ORKNEY 2620 
DU TOIT RE City Electrical Engineer, P/ag X10, KWA-XUMA 1868 

E 
EHRICH JA Town Electrical Engineer, P O Box 66, STANDERTON 2430 
ELBOURIE FU Chief Technical Oflicer, P O Box 50. KINROSS 2270 
ERASMUS PA Ele],trategnlese Ingenieur, Posbus 2 SECUNDA 2303 
ESTERHUYSEN AC Elektroteinlese Sidingenieur, Posbus XO2, VILJOENSKROON 9520 
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F 

FENTHUM La Elactrician. P O Box 22. THABA NCHU 9780 
FORTMANN AHL Town Electrical Engineer, P O Box 215. 8OKS BURG 1460 

FOURIE L Elektrotegniese Stadsingenieur, Posbus 45, NELSPRUIT 1200 
FOURIE de V jj Ele':trotegniese Stadsingeniew, F/Sak X 1017, EVANDER 2880 
FOURIE JHJ Hoof Teg/ese Olenste, Posbus 13, BRANDFORT 5400 
HAGER DH City Electrical Engineer. P O Box 147. DURBAN 4000 

G 

GERNANOTA Hoof Elektrotegniese Dienste, /Sak *1008, NYLSTROOM 0510 
GOUSSARD PJ Hoofelektrisidn, Posbus 14, KOPPIES 9540 
MYUNG JPJ Posbus 23, PIETRETIEF 2380 
GROBLER J Elektrotegniese Stadsingeniew, Posbus 561, BETHLEHEM 9700 
GROVECA Hoof-Elektrotigniese Ingen•eur. Posbus 43, HARRISMITH 9880 
GROTIUS RJ Posbu. 13, DEWETS'OAP 9940 

H 

HALLIDAY KWJ Municrpal Electrical Engineer. P 0 Box 5, PORT ELIZABETH 4240 
HAMERSCHLAG SN Town Electrical Engineer, P 0 Box 3, BEDFORDVIEW 2008 
HARPESTAD P .Acting Borough Electrical Enginear. PO Box 33, KING WILLIAMS TOWN 6800 

HATTINGH JJ Elekpotegniese Stadsingenieur• P/Sak X1004, RICHARDSBAAI 3900 
HEYDENAYCH JE Elakiotegniese Ingenieur, Posbus 14, MIDDELBURG 1050 
HILL T Ejektrotegniese Ingenieur, P/Sak X5030. KIMBERLEY 8300 
HOODJS Borough Engineer, P O Box 71, GREYTOWN 3500 
HUGO AHW Town Electrical Engineer, P O Box 78001. SANDTON 2146 
HUGOJG Electrical Engineer. P O Box 51. BREDASDORP 7280 
HUMAN MJ Elektrotegniese Stad,ingenieur, Posbus 15, BRAKPAN 1540 
HUNT LE Town Electrical Engineer, P O Box 2, WHITE RIVER 1240 

. 

JANTZEN GH Elektrotegriese Stadsingenieur, Posbus 29, HENNENMAN 9445 
JELLIMAN CE P O Box 36, FORT BEAUFORT 5720 

JORDAAN DJP Posbus 35, VEREENIGING 1930 
JORDAAN PW Hoof.Elektrotegniese Afd.. Posbus 34, POTGIETERSRUS 0600 

K 

KLOPPER LF Munisipale Elektriese Ingenieur. Posbus 72. STINGER 4450 
KOEGELENBEAG FJC Hoof Tegniesebeampte, Posbus 18. FRANSCHOEK 7690 
KOKJA Elektrotegniese Ingenieur, Posbus 55. MIDOELIURG 5900 
KREBSWF Stadselektrotegniese Ingenieur, P/Sak X2009. OTJIWARONGO 9210 
KRIEK JJ Stadselektriese Ingenieur, Posbus 115, EMPANGEN' 3880 
KRIGE WA Elektrotegniese Ingenieur. Posbus 14103, VEWRWOERDBORG 1040 
KROMHOUT RR Borough Electrical Enlneer, P O Box 47, MOOI RIVIER 3300 

LAAS CP Elektrotegniese Ingenieur, Posbus 15. KENHARDT 8900 
LEIGH RA Cil Electrical Engineer. P 0 Box 699. JOHANNESBURG 2000 

LE ROUX DE Electrical Engineer. P O Box 2, STUTTERHEIM 4930 
LE ROUX EC E le ktrotegnlese Ingenieur, De Wets,aa' 66, Reitz Park, WELKOM 9460 
LEWIS L Town Electrical Engineer, PO Box 5011. WINDHOEK 9100 
LIEBENBE RG HDG Elektrotegniese Ingenieur, Posbus 64. LIDYBRAND G745 
LINDE AP Hoof Elektrisim. Posbus 2. FRANKFORT 9830 
LOCHNER J VAN S Elektritegniese Stadsingenieur, Posbug 111, PIETERSBURG 0700 
LOTTER GA Elektrotegiese Ingenieur Posbus 34, POTGETERSRUS 0600 
LOUBSER DPVP Posbus 27. DOUGLAS 8730 
LOUBSEl JA Elekworegnlese Ingenieur. P// X014, BENONI 1500 
LOUW HAL Elektrotegniese Ingenieur, Posbus 12, PAARL 7620 
LOUW L Elektretegniese Ingenieur, Posbus 16, PRIEIR 5940 

MACLACHLAN AC Town Electrical Engineer, Private Bag X20. VREDENBURG 7380 
MAL.AN JG Elektriese/Meganiese Ingenieur, Posbus 13, KEMPTON PARK 1620 
MALLINSON RJ Elektrotegniese Stalingenieu f, Posbus 21, SOMERSET-OOS 7140 

MARIS CHA Eleltrisiteits Meganiese Ingenieur, Posbus 30, PARIS 9585 
MoNAMARA AB Electrical Engineer. f O Box 21. KOMGA 4950 

MEYER A Eleurotegniew Ingenieur. Posbus 52. MALMESBURY 7300 
MILLARD RC Town Electrical Engineer P O Box 255, OU[TSHOORN 6620 
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MONTGOMERY JA Town Electrical Engineer, P 0 80x 25. EDENVALE 1610 
MOST"T JN Elektrotegniese Ingenieur, Posbus 52, ROBERTSON 6705 
MOSTERTAH Stadsalaktrotegniese Ingenieur, Posbus 53, SWAKOPMUND 9180 
MULDER JAC Elektrlese Ingenieur, Posbus 60. PIKETBEAG 7320 
MURPHY KJ Town Electricaj Engineer, F 0 Box 19, SOMERSET WEST 7130 
MYBURGH G Elekt,oregnise Ingenieur, Posbus 4, KURUMAN 8460 
MYBURG PA Assistint Di,eliur, P/Sak Xi 1280 NELSPRUIT 1200 

N 
NAUDE 8 Hoof Elektriese Distribusie, Posbus 17. STELLENBOSCH 7800 

NAUDEE Elektrotegniese St@dirogenieur, Posbus 725, CARLETONVILLE 2500 
NI E UWORDT JGH Elektvoregnieseen Dor/swater Ingenieur, Posbus 24, MONTAGU 6720 
NORT.JE GJ Elektrotegnies/ Stadsingenieur, Posbus 145, GERMISTON 1/00 
NORTJEJJ Elektrotegniese Sidsingenieur, Posbus 10, WARRENTON 8530 

0 
OPPERMAN DJ E,ektrotegniese Stadingenieur. Posbus 45, SPRINGS 1560 

P 

PAGEL PVE Elel/oregniese Ingenieur, Posbus / PLETTENBERIBAA 6300 
PEENS JG Elektrotegniese Ingenieur. Posbus G, WESSELSBRON 9680 
PELSEAWH Elektrotegnlese Inge,lieur, Posbus 31, COLIGNY 2725 
PERRYER HO Town Electrical Engineer, P 0 Box 113, QUEENSTOWN 5320 
PETERSAG Town Electrical Engineer, P 0 Box 278. GWELO, HARARE, ZIMBABWE 5320 
PIENAAR JF Elektrotegniese Ingenieur, Posbus 10, GLENCOE 2930 
PIKE E PO Box 57, VAYHE ID 3100 
POLLOCK T Electrical Engineer. P O Box 3, GORDONS BAY 7150 
PRITCHARD MR Elektrotegniese Stadsingenieur. Posbus 706. WELKOM 9460 

RAUTENBACHGF Elektrotegniese IngeNeur. Posbus 99, KLERKSDORP 2570 
ROHRBECKWD Pibus 39. HOOPSTAD 2670 
ROODT MJG Hoof Elel:tris•en, P/Sak X1O11, ALIWAL·NOOAD 5530 
ROODT JSG Hoof Elektrie,e Depamement, Posbus 26. RENTZ 9810 
ROSSOUW GT Posbus 241. JAN KEMPDORP 8550 
ROSSOUN JN Elektrotegniese Stadsingenieur. Posbus 42, MARKING 8670 
ROSSOUW N Hoof liktrisheitsbeampte. Posbus 60, PIKETBERG 7320 

S 
SCHERMAN CJ Stadselekworegniese Ingenieur. Posbus 423. PRETORIA Dool 
SIMPSONAC Town Electrical Enginee r, P O Box 42, DESPATCH 6220 
SMALL CTR Tove Electrical Engineer, P O Box 9. BEAUFORT WEST 6970 
SMITAH Elektfoteg/ess Ingeniew, Posbus 33, BABEITON 13D0 
SMIT JJ Elektrotegniese Sidgingenieur, Posbus 2729. WITBANK 1035 
SPENCER JI lectrical Engineer. P O. Box 15, ESTCOURT 3310 
STAPLETINR Borough & Electrcal Eng•ne/, P 0 Box 37. ESHOWE 3815 
STEYN JN Hoof Tegn»e Beampte, Posbus 83. HARTSWATER 8570 

STEYN JS Elektrotegniese Stadul.nieur. Posbus 113. POTCHEFSTROOM 2520 
STRAUSS JC Beetuurder Tegniese Diende. Posbus 60. SASOLBURG 9570 
SmICKLAND MIC Electrical Eng•near, PO 80* 1073, CAPE TOWN 8000 
SWARTJCP Elektrotegniese In/nieur, Poibus 29. VELDDRIF 73/5 
SWART JPE Elektroteginese ""Mur, Posbus 201. HEIDELIBIG 2400 
SWARTLM Elektrisian in Beheer, Posbus 73, ALEXANDRIA 6185 
SWART TL Elakirote@niese Ingenie,ir posbus 10, OLENCOE 2930 

T 

TENCATE JI Elektrotegmese Stadsingenieur, Posbus 67. PHALABORWA 1390 
THERON TA E le ktrotegniese Stadsl rlgenieur. Posbug 48, ERMELO 2350 

U 
UYS PJJ Hoof Teinlese Gaampte. Posbus 90. THABAZIMBI 0380 

V 

VAN DER BERG J Elektrotegniese stads,nger,leur. Posbus 20. STILFONT[IN 2550 
VAN DEN BERG A.j Elektrotegniese Inge/eur. Posbus 94, KRUGERSDORP 1740 
vAN DEN BERG RJ Town Elactrical Engineer. P/Bag X20, HALFWAY HOUSE 1685 
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VAN DER LINDE JL Elaktrotegniese Stadsingenieur, Posbus 21, ODENDAALS RUS 9400 

VAN DER MERWE AJ Elektrotegniese Stadsir,genieur, Posbus 3704. BLOEMFONTEIN 9300 

VAN DER MERWE DS Elektrotegniese Ingenieur, Posbus 3 WITBANK 1035 

VAN DER MERWE G Posbus 96. LOUIS TRICHARDT 0920 

VAN DER MEAWE PJ Elektrotegniese Sudsingenieur. Posbus 20, STILFONTEIN 2550 

VAN DER WALT FSP Assistent Direkteur, P/Sak X5005, KIMBERLEY 8300 

VAN DEA WALT PS Posbus 3, BULTFONTEIN 9670 

VAN DER WALT BG Town Electrical Engineer, P 0 Box 44, CERES 6835 

VAN ROOYEN HE Dorps-Watemerke in Elektroteg-niese Ingenieur, Posbus/.KIRKWOOD 6120 

VAN WYK F Posbus 6306, RIEBEECKSTAD 9469 

VAN ZYL J Hoof' Elektriskek/Waterwese, Posbus 1 16, FICKSBURG 97SO 

VAN STADEN PC Tegniese Assistent Elektries, Posbus 12, BOTHAVILLE 9660 

VENTER J Elektrotegniese Hoofbeample, P/Sak X340, NABOOMSPRUIT 0560 

VENTER GA Ele](trote/lese Ingenieur• Posbus 9, MEYERTON 1960 

VELDSMAN DE Elektrotegniese Ingenieur, P/Sak *7. GOODWOOD 7460 

VOSLOO C Elektrotegnieseligenieur, Posbue 1341, PRETOR• 0001 

VON BARDELEBEN FP Electrical Engineer, P O Box 33, TONGIAT «too 

W 

WHEELER DJ Elektrot€gniese Ingenieur, Posbus 13, BURGERSDORP 5520 

ASSOCIATE MEMBERS - ASSOSIAATLEDE 

B 

BASSON FJC INGENIEURSASSISTENT. POSBUS 22 ASHTON 6715 

BOSHOFFMHL SENIOR ELECTRICAL ENGINEER, 20 BRADLEY ROAD, 
SIMMERSTRAND, PORT ELIZABETH 6001 

C 

CLOETE DS POSBUS 99, KLERKSDORP 2570 

COETZEE CJ F ADJUNK·ELIKTROTEGNIESE STADSINGENIEUR. P/SAK *30, 
ROODEPOORT 1725 

COOPER<HADWICK L P O BOX 67, GERMISTON 1400 

D 

DE BEER WA'I ADJ UNK-ELEKTROTEGNIESE STADSINGENIEUR, POSBUS 48, WARMBAD 0480 

DE WET LOM ADJUN K·ELEKTROTEGNIESE STADSINGENIEUR. POSBUS 215, BOKSBURS 1460 

DIBB KG DEPUTY CiTY ELECTRICAL ENGINEER, P O BOX 147. DURBAN 4000 

DREYEA JJG ADJUNK-ELEKTROTEGNIESE STADSINGENIEUR, POSBUS 4, ALBERTON 1450 

DU PLESSIS CJ POS BUS 868. KEMPTON PARK 1620 

DU PLESSIS GC ADJUNK-ELEKTROTEGNIESE STADSINGENIEUR. POSBUS 9, 
KRUGERSDORP 1740 

G 

GREENFIELD JW p O. 80)< 20 GONUBIE 5256 

H 

HATTING.F GEE.OUILAAN G. KINGS#L• HAaRISMITH 
HOBBS IL DEPUTY ELECTRICAL ENGINEER, PO BOX 45, UITENHAGE 6230 

JOUBERT JN ADJUNK ELEKTROTEGNIESE STADSINGENIEUR, POSBUS 45, 
NELSPRUIT 1200 

L 

LABUSCHAGNE PHJ ADJUNK DIREKTEUR. TEGNIESE DIENSTE ATHERSTONESTR 19 

VANCE RBULPARK 1900 

LAMPRECHT BC P/SAK X015 BENONI 1500 

LOOTSMF ASSISTENT ELEKTACTEGNIESE INGENIEUR POSBUS 136, ELLISRAS 0555 

1.1 
MATTHEWS GS DEPUTY ELECTRICAL ENGiNEER, P/BAG X014, BENON 1600 
MYBURG G MUNISIPALE ELEKTROTEGNIESE INGENIEUR. POSBUS 4 KURUMAN 8460 

0 

OLIVIER J POSQUS 60, SASOLBURG 9570 
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P 

PRETORJUS JW ADJUNK-ELEKTROTEGNIESE STADINGENIEUR. POSBUS 23, NIGEL 1490 

. 

ROOS JJ ASSISTENT ELEKTROTEGNIESE INGENIEUR, POSBUS 25. EDENVALE 1620 

S 

SMIT RC POSBUS 3, BULTFONTEIN 9670 
SMITH AH POSBUS 33. BAIERTON 1300 

SURTHEES EH DEPUTY TOWN ENGINEER. P O BOX 215, 8OKSBUAG 1460 

T 

THIRION CL ADJUNK ELEKTROTEGNIESE STADSINGENIEUR, POSBUS 42, DE AAR 7000 

V 

VAN DER WALT CJ ADJUNK-E LEI<TROTEGNIESE STADSINGENIEUR, P/SAK X0141 8ENON 1500 
VAN NHEKERK PJS DEPUTY ELECTRICAL ENGINEER, P/BAG X1 RANDBUAG 2125 
VAN ROOYEN PJ ADJUNK ELEKTROTEGNIESE INGENIEUR. POSBUS 6736, BLOEMFONTEIN 9300 

W 

WHITEHEAD HR DEPUTY ELECTRICAL ENGINEER, P O BOX 147, DURBAN 4000 
WILLE J ASSISTENT ELEKTROTEGNIESE INGENIEUR, POSBUS 7. LICHTENBURG 2740 
WILLIAMS HGN ADJUNK-ELEKTROTEGNIESE STADSINGE NEUR. POSBUS 99, KLERKSDORP 25/0 

UNDERTAKINGS / ONDERNEMINGS 

ADELAIDE MUNICIPALITY. P O 80!l Adelaicler 5760 DIEPMEADOW CIT¥ COUNCIL PO 2¤% 43278, Industri• 2042 
ALBERTON MUNIC]PALITY. P O 80* 4 Albenon. 1150 DIV COUNCIL OF THE CAPE. PO Box 1073, Cape /% 8000 

ALEXANDRIA MUNISIPALITEIT. Posbus 73 Alexandris. 6/5 DORDRE.T P.IUNISIPALITEIT Posbu5 20, Dordrecht 5435 
ALIWAL NORTH MUNICIAPLITY, P O Box 46 Aliw81 North 5530 DOUGLAS MUNIS IPALITEIT. 'lus 27. 001,111/5,8730 
ASHTON MUNICISPLITEIT Posbus 22. Aghion, 67/ DUNDEE MUNICIPAL'r¢, P O Bal, 76r Dullde/• '000 

•-TERIDGEVILLE CITY COUNCIL. P 0 8* 90. Alleridgeville. 0000 DURBAN 'UNICIPALITY, P 0 81),r 147, Dufbal 4000 

AAEATON MUNICIPALITY. P O 80/ 33, Baberton, 1300 EAST LONDON MUNICIP*LITY. PO Boi T34f E. London. 5200 
ALLITO MUNICIPALITY P O Box 5. Ballito 44•0 EDENVALE MONICIPALITf, P O 80* 25, Edenvall. 1810 
E.CONBA¥ 'UNICIPALITY PO Box 2001, 8//con Ba¥. 5205 ELLISRAS MUNISIPALITE,r Posbus 06. Elilsrasr 0555 
EAU•ORT WEST MUNICIPALITY. P 0 Box 9, Deau fon Weil. 6970 EMPANGENI MUI'4ICIPALITY. Private Bag. Empang« 3880 
...VIEW MUNICIPALITY. PO 80* 1 8edfordliew. 2008 E.MELO MUNICIPAUTI, p O 00/ 48' Emillo, 2350 
ENONI MUNICIPALIT¥. PO 80*45. Senoni. 1500 ESHOWE MUNICIPALr,Y. P 0 80• 37. E.owl, 3815 
ELLVILLE MUNISIPALITEIT. •osbus 2. Bell•ille 7535 ESTCOURT MUNICIPALIT,0, P O Box 15, Es/ourt 3310 
E™AL MINICIPAL]nt P O Bol 3, Bathal, 2310 EVANDEA MUNICIPALITY. P 0 Bo• 55, Evan•ei. 2200 
E™LEHEM MUNICIPALITY PO Box 551 Be.hlehern. 9700 
LOEMFONTE,N MUNICIPAL,rl, P 0 Bo• 288. Bloe.nfor,tein. 9300 FICKSBURGMUNISIPALITEIT. Posbus 118 Fickgbu•g. 9730 OKSBUIG 'UNICIPALITY. PO Rox 215. Boksbur. 1460 FOCH'/ILLE MUNICIPALIrit P O 81™ 1 Fechville 2515 
ONNIEVALE MUNICIPALIT< P O BOX 10, 80-ievale. 6730 FORT BEAUFOAT MUNICIPALITY, P O Bo• 36. Fon Beaufort, 5720 
OTMAVILLE MUNICIPALIT'¢. P O @nx 12 8011•aville. 9660 

FRANKfORT MUNISIPALITEIT, Po•bus 2. •rankfo,t 9830 
RACI<ENFELL MUNICIPALITY. P O BDIr 35. Br•c•enfell 7560 

FRANSCHOEK MUNICIPALITY, P D I. 18, 'ianseho/ 76@0 
RAKPAN MUNICIPAUTY. P D Box 15. Bral,n. 1560 
•ANDFORT MUNISIPALITEIT. Pb•hus 13, 8.8,11forl. 9400 

GEORGE 19, 
REDASDOMP MUNICIPALIT¥. PO.K 51 ..asdorp, MUNICIPALITY, PO80• Geo,ge.6530 7280 

GERMISTONMUNISIPALITEIT. Po•bug 145. 
M]TS MUNICIPALITY. P O 80* 106. Brits, 0250 Germ,Bton MOO 

GLENCOE M UNICIPALITY, PO 80:( 10. Glencoe .. 
ULTFONTEIN MUNISIPALITEIT P...s 3 Bultlonte,n. 9670 

GO'AaIS MUNICIPAUT¥ P O aox 33. Gobabis 
URGERSOOA P MUNICIPALIT¥. P O 80,[ 3. eurgersdorp 8140 5520 

GONUBIE MUNICIPAL,ri, P 0 80* 20. Gonubie 5266 
GOADONS CALEDON MUNISIPALITEIT. Posbu• BAY MUNICIPALIn' P O Mox 3. Gordon5 .aledon 7230 auy 7150 
GRAAFF-fle,NET MUNICIPAL,ri. P O 80,£ 

CAPE TOWN MUNICIPALITY PO Box 82, Cape Town 8000 71 Graal-Heir,et 6280 
=#OWN MUNICIPALIT¥. P O CARLETONIVILLE e.™ M UNICIPALITY. P 0 Box 3. Carletonville. 176, Grahen,Glown 6140 2500 
GREYTOWN MUI'i:ICIPALITY P O Bok 71. 

CARNAnVON MUNICIPALITY. P O Box 10. Camarvor. Greylown 3500 7060 
GROOT-B.A KRIVIER M UNISIPAUTEIT, losbus CAROLINA MUNICIPALITY P O Box 24. Cafolina. 15. G 1185 ioot Brakriwier 6625 

CERES MUNICIPALITY POBOX..C•eB. 6835 

COLIGNY MUNICIPALI™. P 0 Bo™ 31 Coligny 2,25 HARTSWATER MUNISIPALITEIT. Ponbus 83 11•rts*ate• 0570 
CRADOCK MUNICIPALIT¥, P 0 BO* 24, Ciaclock. 5880 HEIDELBERG MUNISIPALITEIT. Po.bus 201 Heidelberg 2400 

HEILBRON MUNISIPALITEIT Heilbron 9650 

DARLING MUNICIPALITY. P O Box 5. Dnrling. 73,15 HENNENMAN MUN[SIPALITEIT. Posbus 29 Herinmnmsn 9445 
DE AAR MUNICJPALITY. PO 80* 42. De *8.7000 HERMANUS .UNICIPAL[r< P O aol 20, Hermanils 7200 
DELMAS MUNICIPALITY. P 0 8©* 6. Delmas 2210 HOOPSTAD MUNISIPALITEIT. loopslad 2G70 
DES.JCH MUNICIPALInt P O Box 42, D.patch 6220 HOPETOWNMUNISIPALITEIT../S•k X3. Mopetown 8750 
DEWET900RP MUNICIPALIT'll P 0 81™ 13. De„etsd,)41, 9940 HOWICK MUNICIPALITY, P 0 80x 5. Howick 3290 
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JAN KEMPDO. MUNISIPALITEIT. Posbus 241 Jan Kempdorp 8550 PRETOmA MUNISIPALITEIT. Posbug 440. Preto. 0001 
JE ./YS BAY MUNICIPAL iTY. P O BoK 21 jeme. Ba¥ 6330 PRIES,LA MUNG,PALITEIT, Posbus 16.,riesta 8840 
JOHANNESBURG MUNICIPALrrY. P O 80• 599. johannesburg 2000 PROVINSIALE DIENSTE. Hoeveldnebied. P.bus 520 Witbank 1035 

PROVINSIALE DiENSTE. NOOFID KAAP P'Sak X5005r Kimberley 8300 
PROVINSIALE DIENSTE..OOS KAAP. Posbus 14025. Sic}well 6061 ,<Al<*MAS MUN,CIPALIT< P 0 80:e 17• Kak/mas .70 
PROVINSIALE DIENSTE OOS TRANSVAAL Posbus KECTMANSHOOP MUN©PALITY P 0 Box 25 Keetn,snshoop 9020 888. Nelspruit 1200 
PROVINSIALE DIENSTE, SENTRAA' mANSVAN. KEMPTONPARK MUNICIPAL 17¥. P O 80,• 13 1( P/Sal, X449. pator,8000' r,pion Par• 1620 
PROVINSIALE DIENSTE. WES KAAP, p/Sak X7 Goodwood 7460 KENHARDT MUNICIPALITY, P O Box 15. Kenhaid, 8900 
PRn'INSIALE DIENSTE. WES RAND. Posbus 44/ KIMBERL€Y MUNICIPALITY Kimberl,/ 8300 Johannesburg 2000 

KINGWILLIAMSTOWNMUNICIPAUIr, POBox33.King,•I||tamhta,Im56® 
KINROSS VILLAGE COUNCIL, P O Bnx 50, Kir.,oss 2270 QUEENSTOWN MUNICIPALITY, P 0 Bo:• 13, C•eenstown b320 
KIn K.000 MUNICIPALIT'¢. Th™ Town el,irk. Kirk.0. 8120 

KLERKSDORP MUNISIPALITEIT Post,ws 9* 1(larks,dorp 2670 RANDBURG MUNICIPALIT¥. P/Bag /1. Balldburg 2125 
KNYBNA MUNICIPAL)TY PO B{™ 21 Knyina 6570 .ANDFONTEIN MUNISIPALITEIT, Posbus 139, Randfonte,11 1760 
KOFnEFONTEIN MUNISIPALITEIT, Posbus 7, Komefor,tein 998• MEITZ MUNISIPAL1TEIT, Posbus 26, Re,u 9810 
KOKSTAD MUNISIPAUTEIT. Posbus R. Kakstad 4700 AICHAADSBm MUNICIPALITY,.Bag, R,chaidsbav 3900 
KOMGA MUNICIPALITY, P O Flex 21. Komga 4950 RIEBEECKSTAD MUNISIPALITEIT POS'ls 6306. Riebeeck.,ad 9469 
KoppiES MUNrcipAL,rr, P o Box M. 1<opp,es *0 Fl(IERSDALE M./rl'll• po Box 29. Riversdale 6770 
KAOONSTAD MUNISIPAUTEIT Posbus 302. Kionns.ad 9500 nOBERTSON MUNICIPALint P 0 Box 52. Roberlon 6705 
l<AUGERSDO. MuNISIPALITEIT Posbus 94.1(ruge,sdorp 174D 8OODEPOORT MUNISIPALITEIT, posbus 217. Roodepoort 1• 
KURUMAN MUNICIPALIT¥. P 0 a©• 4. Ku f un,an 84G0 RUSTENBURG MuNISIPALITEIT. Pasbus 16 Ru•enburs 0300 
KPA GEMEENSI<APOIENSTE. P/gak X7. Goodwood 7460 

SAIDION MU'JICIALIT¥. P 0 00/ 78001 S. rd/ri 214. 
LADIRAND MUNICIPALITK P 0 Box 84, Lady'and 9745 SASOLBUFIG MUNISIPALITEIT../bus 60 Sasolbul ago 
LADYSMITH MUNICIPALITY P O Box 195, Ladysmit,1 3370 SECUNDA MUNISIPALITEIT. Die Stadsklerk. Secunda 2302 
LICTHEN.. MUNISIPALITEIT. Po98,us 7, Lichlenbum 2740 SENE.L M UNISIPALITEIT../bul 20, S.nek.19500 
.DENBUFIG MUNICIPALrrY, PO .ox 61. lydon.ur,1 1/0 SOMERSEr EAST MUNICIPALIT¥. P 0 Box 21 Somerse, Eal 5850 

SOMERSET WEST MUNICIPALIT¥, P O 80• 19. Sonner•t We• 7130 
MALMES RUR¥ MUNISIPAL*IT Posbus 52. Malmesburg 7300 SOWETOCITY COUNCIL P/Bag/10'Kwa·lum/1888 

MAM@EL HALL MUNISIPALITEIT. posbus 11·1 Marble Hall 06 SPRINGS MUNISIPALITelT. P©sbus 45. Springs 1660 
MARQUARD MUNISIPALITEIT Posbus 44, Mi,quard 4610 STANDEATON MUNISPALITE IT. Posb. 66 Ilanderton 2430 
MCATIELE MUNICIPALIT'< P O Box 35. Matatiale 4730 STANGER MUNICIPALITY PO Box 72. Starlger 4460 
MELMOTH MUNICIPALITY, P 0 80/ 11 M.lrnath 3835 STELLEN.SCH MUNISIPALITEIT, Posbus 17. Stellenbosch 7600 
1,•ESSINA STAOS. AAD. P/Sak X611 less,an '900 SmFOUTEIN MUNISIPALITEIT, Posbus 20, SWN,ntef,1 •56 
MEYERTON MUNIS[PALITEIT. Posbus a. Mnyerton 1960 STRAND MUNISIPALITEIT. Posb/5 3. Strand 7.40 
1.'11/DEL.Ull MUNISIPALITEII PosbuB 55. Middelburg 5900 STUTTERHEIM MUNICIAPLITY, PO .x 2. STUTTERHEIM. 4030 
MIDDE LBURG 'UNISIPALITEIT, posbus 14, Midde,burg 1060 SWAKOPMUND MUNICIPALITY, P 0 Box 51 Swakopmund, 1@180 
MIr)RAND MUNICIPALIT¥, Pmag X20 Halfway House 1665 SWELLENDAM MUNISIPALITEIT Posbus 20. Swellendlm. 6740 
MMBABTHO MUNICIPALITY. P O 80% 42. Mm•batho 8670 
MONTAGU MUNISIPALITEIT, Po*us 24. Mon•agu 6720 THABAZIM/1 STADS RAID P.... 90. Thebazimbl. 0380 
MOOI RIVER MUNICIPALITY. P O 80•: 47. Mooi Alvier 3200 THABA NCHU .UNICIPALITY. PO./ 22. Thaba Nchu. 9780 
MOSSEL BAY MUNICIPALITY. PO gox 25. Mossel Bav 6600 TONCAAT M UNICIPALITK P O Box 31 Tong'at, 4400 

TZANEEN MUNISIPALITEIT. posh•,I. 24, .leen, 0850 
NABOOMSPmU' MUNISIPAL.....ak *340 Naboon,sprut 0560 
NELSPRUIT MUNICIPALITY. P O Box 45. Ne*w, 1200 UITENHAGE MUNISIPALrrEIT, Po.,JI· 45, Uitenhaae 6230 
NEWCASTLE MUNIC•PLI•, PO Bo• 21 Newcasile 29•0 UMTArAMUNICIPALITY, PO 80x 57 Um•ta. &100 

NIGEL MUNICIPALITY, POBo•23, Nige11490 UMNGTON MUNISIPALITEIT. Priv..•sak X6003 Upinaton. 8000 
NYLSTBOOM STADSAAAD, P/Sek X1008. N,Istioon, 0510 

VANDEABULPARK II,!IUNISIPALITEIT Posbus 3 .Irrbiilpack. 1900 

ODENDAALSRUST MUNISIPALITEiT. Posbus 21 Odendaalsrust 54® VELDAF MUNICIPALITY. P 0./ 28. Veldaril 7366 

ORKNE¥ MUNICIPALITY P/Bag X8. Orkney, 2620 VEREENiGING MUNISIPAL,r•IT. Pan,5 35, Vorpell,gl[%11. 1930 

OTJIWARONG'O MUNICIPALITY P O BoN 2709 . arongo. SWA 9210 VE.WOEADBURG MUNISIPALITEIT. Posbus 1401• Verwoe'buig. 0% 
OUNSHOORN MUNISIPALITEIT. Posbus 255, Oud. oorn 6620 VILJOENS.ACON MUNIS IPALITEIT. Posbus 37. Vill.....on. 9520 
005 RAND STRE EKSDIENSTEAAAD, P/Sak 1069. Germislon 1400 VIRGINIA MUNISIPALITEIT P•hus 1680 Virginia, 9430 

VOLKSRUSTMUNJSPALITEJT 'Si,k X9011 Volks.us&2470 
VRECE MUNISIPALITEIT. Posbus PAARL MUNISIPALITErr. Posbus 12. Paarl •20 155. Viede. 2455 

VREDENBURG SALOANHA MUNISIPALITEIT, .Sak PARYS MUNISIPALITEIT, Pos/'B 359 Parys 9585 X12. Vredenburg 7380 
VREDENDAL MUNISIPALAITEIT. lieStedskierk, Vredendal, 8160 PER! URaAN DEVELOPMENT BOAAD. P O Box 1341 Pretoria 0001 
VRYBURG PHALABOAWA MUNICIPALIn' P O Box 67. Phalaborvila 1390 MUNIS'PA'EIT. Posbus 35. Vrybuig, 4600 
Vm'HEID PiET HETE MUNmmAL JTOT. Posbus 23. Piet Aeliel 238• MUNISIPALITEIT, Posbus 57, V. hoid. 3100 

PIETE.M..BURG MUNICIPALITY P O BED[ 321. Pietermarit•burg 3200 
PiETEASIUAG MUNISIPALITEIT. Posbus 11lf Piatersburg 0700 WALVISBAAI MUNISIPALITEIT, P-atsak 5017. Walvisbaa,i .90 
pi•BEAG lu•,c,PALITY, The Town Clef k. Piketberg 7320 WARMBAD MUNISIPALITEIT. posbus 48, Warm... 0480 
PLETTENBERGBAAI MUNISIPALITEIT. Posbus 26' Menenbelbaai 6.00 WARAENTON MUNICIPALITY. PO Box 10 Wa•renton 8630 

PORT ALFRED MUNICIPALIn'. P O Box 13. Port Allred 8170 WELKOM MUNISIPALITEIT. Posbus 708. Welkom, 9460 
PORT ELIZABETH MUNICIPALITY, P 0 80!¢ 116, *Elizabeth 8600 WELLINGTON MUN•CIPALITY, P 0 Box 12 Wellington. 7655 
PORT SHEPSTONE MUNICIPALITY. PO BoxE Pon Shepston.. WEPEN. MUNIS,PAL,TEIT. Posbus ' Wepene, 9944 
PoSTMASEIURG MUNISIPALITEIT rosbus 5 Postrast,um 8420 WES5ELSBRON MUNISIPALITEIT. Posbus 6. WessBIstion... 
POTCHE FSTROOM MUNISIPALITEIT. Posbus 113. Potchefstroom 2526 WESTONARIMUNICIPALIn. PO Box 19. Westonaria 1780 

POTGIETERSRUS MUNIS PALITEIT. P.,bus 34 .0,0.lersrus 0800 WINSUAG MUNISIPALITEIT..sbus 26 Winburg 9420 
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WINDHOEK MUNISIPALITEiT, Posbus lib5, Wr,dhoek 9100 WORCgSTER MUNIS,PALITEIT. P.ivaa•sak X3046. Worcester 6850- 
WITRIVIER MLJNISIPAL[rEIT. Posb- 2. WilMer 1240 
WITBANK MUP,lISIPALITEIT Posbus 3. WJ,bank, 1035 ZASTRON MUNISIPALIEd. Zestron. 9950 

AMEUAFFILIATE MEMBERS / VMEO GEAFILIEERDE LEDE 

NAME/NAAM CONTACT/KONTAK ADDRESS/ADRES TEL. NA 

3MSo,thAfrica Keith Wilgor P 080* 10465 johannesburg 2000 (Olll 922 2397 
AJackson C.•sul®g Eng A Jackson PO Box 4814, Cape To*n 8000 10211 244144 
Aberdare Cable,Affica Ltd 8 SeYmour P O 80, 494, Pen Elizab,5, 6000 (041) 431260 
AbimerIP,y] ltd Geoff Auton POE]©/782625, Sandton TE (Ollj 782625 
Adams & Frost Consubots€c D Frost P O Box 13037, Vincent East London 5217 (0431)43·8266 
AE Cl brnited D.1 Pitlield P 080, 1122. Johannesburg 2000 {011 I 975 8111 
AEG 1Pty Ltd M von Roon PO Box 10264,Johannesburg 2000 (011 I 806-2010 
African Cables Ltd J H Chance POeo• 172, Vereeniging 1930. 10161 4 -5821 
African Electric IP4] Lid Phillip T"87 PO Box 14040, WadeWINe 1407 (011)827.5425 
Airshrink loducts C.C Robert Melville P O Box 447. Mafaisburg 1700 011• 4721533 
Alcorn Systems {Ph) Ltd Mario Scalco P O 80, 39586, Bramley 2018 B 887 0900 
Aluex pty) Ltd J A Botha P O Box 825, Middilbul 1050 (0132182 7252 
Alusaf IPtyl ltd A J F Bmha P 08ox 284 Empangen 3B80 (0351) 51111 
Angcon Technologies PI Ltd A P Coetzee P O Box 518, Milnerlon 7435 (0220 7 2140 
Anode Elect Eng & Con Co Henry Baid P 080'673 Wakpan 1540 (011,558370 
Ash Brothe„ (Ply) Ltd Robert Schmidt PO 80*6061.Johannesburg 2000 (011•834 3751 
Ase, Electric (S/, Ltd P O Box 1530. Bedfordv.m 2008, 
ATC (Pty) Ltd KLeaoor P O Box 663, Brits 0250 (01211) 20071 
Ballenden & Robb DA Flobb P 0 8©x 7B734 Sandton 2146 (011) 783-1038 
Beka (Ply) Ltd Johan Schlarilzko P 0 Box 120, Olilantslonts!4 1665 1012• 61 1552 
8/n@/Dudley Minaging Dmor P 0 80x 473, Collstant,0 7848 
Bidermanf Fion, Beskhu izen & As . P v,1 Westhuizen P O Box '51 Cape Town 8000 {021I24·3177 
Bohler, Brooke Patlr,ck(Pty) L. 1 Bohler PO 80'422, Bedfordvie' 2008 
Bouwer Vilioen Inc Koos Garlenbach PO Box 1155, Upingto,8800 0541) 5481 
Bowlhorpe.Helle,mann 

Dmisch (PM Ltd Neville Clarke PO ox 27063, Ber,rose 2011 (011) 0161980 
Bran Colqunoun, O'Donr,el & Part Managing Diractor PO ox 31757, haamfontein2017 
Brown Bover, SA I Pty] Ltd S Smitn P 0 0* 1500, Johannesburg 2000 1011) 832 2861 
Cal de Wies & Brink PO ox 26321, Arcadla 0007 (012I 3430236 
Cihi de Vries & &.rk Koos Myburgh PO ox 1079. Sloemfenteln9300 1,7 8081 
Cegelec 1Pty) LEd EJ Slendert PO 0*8023, Elandsfontein 140G (011• 974 5201 
Cha tes Elvev Ag,nc•& Managing Director PO 0*8082,Johannesburg 200• 
Circuit leaker Industries Terry Gillis PO ox881, Johannesburg 2000 (011•9747033 
Clinkscales, Maughan, Brown&Part Maiginglrector PO ox 196, PortElizabeth GO00 
Cl,nkscales, Maughan 8rown & Part B R Hadfield PO ox 570, Cape Town 8000 021,244133 
Connesco CC BF 8oombes P 0 ex 13468, Benoiyn 1504 I011,917-2730 
Conradi• DJ J & Partneis Managing Director P O ox 17031, Groankloof 0027 
Cor#Bdle DJ R & Venter C L Meinves PO ox 1009, Bloeml,tein 9300 I051• 4 1636 
Cu / Engi,Beering M E Walsh PO ox 18228. Dalbridge 4014 
Cullinan Electrical Dave Smith P/BE• 18. Olifantsfontein 1886 R 61-2551 
C co Svstems IPIyl Lid Fran& Lackinger p 0 ox 192, Kempton Park 1620 [Olll 394 -2020 
Crabtre€JA{PMed B Rodgers P 0 ox 413. Springs 1580 
Ciomplon Paikinson aSH Wiseman P 0 0,4236 Johannesburg 2000 01!j 68D.3400 
Cutler·Hammer,SA) Ltd Managing Dprector p 0 0, 14089. Wadeville 1422 
De Villiers&Moore Abe de Vill•ert p 0 01 472. Durbanville 7550 

Decalight T J P Wilson PO ox 258, Paarden E,land 7420 (02ll 51·7076 
Development Bank of SA WS Naude PO ©,784433. Sandron 2146 101 445 2447 
Digital Data System OC p O 0,35872. Northcliq 2115 

Dislribution Components co Chris Nash PO ox 1396, Randburg 2125 (Olll 792 2705 
Drewett Hubble & Pokorn¥ Inc R Everatt P 0 ox 47270 Parkled 2121 

Du Toi CA& Vennie Mr,r M L Loest Post.ls 4256, Pretoria 0001. 

Du Toit CA& Parinars Henk Tu•kstra Po M 2509. Cape To- 8000 (021• 23-7220 
Du Toit 8,Van der V•ver DCUd,Toit Post/,2917. Kaapstad 8000 021) 248137/8 
Guncansby IPIy) Ltd JohnTOrundy P 0 ox 10508 Strubenvale 1570 I01ll 56·83BG 
EN.'hard' Manin I Ptyl Ltd Roger Martin PO 0, 85027, Emmarentia 202i [©11€73 2036 
Elitrical Contrack©is Ass 

of. SA EACI Dennis Kne'le P 0 Box 5327. Johannesburg 2000 (011)614-1112 
Electrical loaded Components Managing Director P 0 Box 872. Hone¥dew 2040 

E'ectrical Protection Co (* Ltd AC 8@rnes P 0 Box 14633, Wadeville 1422 011>827·5312 
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Electio Network [Ptv LId D Jackson P 0 Box 57458, Springfield 2137. 

Elen Elect Enclosures IPIA Ltd J M Kepral Unit 83, PO Box 718. Florida 1710 M 674-1277 
Erenco SA IM'¥3 Ltd L J Ward PO Box 32012, Bf@amfontein 2017 (011,4D35941 
Everirt & Germishuizen Inc J C Germishuien P 0 Box 1369. Randburg 2125 (011,7892313 
Fainsinger & Associates H Weitzel P O Box 2142 Windhoek. SWA 9000 1061) 3-5165 
Farad lPty Ltd Managing Director PO Box 31220. Braimfonrein 2017 

ferreira IVennota Cloete Delpoi F 0 80%28985, Sunnys *0132 (012I 260803 
Fuchs Electricallndustr Managing Director P 0 Box 3758. Alrode 1451. 

Gardner&Carpenler D Gardner 278 0):fmd SIeel Easl Londo,5200 

GECCables Co. B D Scott·Hayward P O Box 13004 In ghts 1413 R 8266647 
GECMeasuremen• 8 Dis(nore PO k, 3914 Bramley201& 

GEC Power Diswibution Ltd PM Elder P O Box 13024 Kn,ghts 1413 (011•826£647 
GEC Proiects Co. S A Keightle¥ F/Bng 1, Bramley 2018 (011•887 1800 

Genwestlndustries Ipliltd Hillon Murphy PO Box 5031. 8enoni South 1502 (011• 52-8111 
Golnix CC C J Verm@ak PO Box 342. Bellville 7530 

Grass,in ControlsSAC Ph) Ltd S W A Raabe PO Box 303, Lonehil!2082 

H V Test & Power Controlcc 8 A Madeley P 0 Box 651287. Benmore 2010 101118832149 
Hawker-Siddele¥ Africa (Switchg* Fiank Goulding p 0 Box 417, Roodepoort 1725 011)7642566 

Hawker·Siddeley Alrica .aging Direclor P 0 Box 14359, Wade/le 1422. 

Hill 'apl'n Scon Inc Trevor Gaunt P O Box 3965, Cape Town 8000 {021• 23-7050 
Huletts Aluminium Ltd F C MontgMery P 0 Box 25. Olifa,Mfonlein 1665 1012161.2641 
Interswitch ,P® Ltd Dieter Korner PO Box 11048. Johannesburg 2000 101116781193 
Insulator Industiescc Managing Director P O Box 2 58, Beno m 1500. 

J J Anderson Raadgewerde 
Ingen' Irs Manag 'g Director F 0 Box 1197, Cape T©wn 8000. 

James Croswel!&Associales VARay. P O 80'480r Rivonia 2128 (011• 7262328 
JohnLKenyonSupplieig Managing Der€•or P O Box 1110', Dorpspruit, Pietermanburg 3206 
Karl Plistarer ISA) Pty Ltd Achard Jones P O Box 6530, Dunswart 1508. 

Kennedy & Donkin Africa £,Pt,3 Ltd A J Moon P 0 Bo,4358. Randburg 2125 (011) 8834680 
Kilpatrick SA I PM Ltd 8 Gilbert PO 80* 6869, Johonnesburg 200Q 
Klockner·Moeter •SA) Pty Ltd Bay Hudson P O Box 100, Kempton Pack 1620 (011}9753937 
Kwandebele Nal & Corp Ltd A J van W,k PO Box 1300. 8ronknorsmprok 1020 (012121) 3421 
Kwazulu fnance &Investment 

Corporation Ltd Managing Wireclor P.Elox.1, Ladysmi... 
Kwikotld Peter Nash P 0 Box 389, Benon, 1500 M 892 2030 

Laq Barnett International 
M LId Lafryaarne* POE]ox 166 Johannesburg 2000 (011 i 824 1210 

LiebenbeE&Stander 
Mechanical & Electrical KGarner P O Box 2618. Cape Town 8000 1021)23-5101 

Lumex (PM Ltd Monaging Director POEI©,3904€, Bramley. 2018. 
Marais GH & V€nnote WS'mour Posbus 1789, Pretoria 0001 (012) 325 3980 
Merlin Gei ElectfiC IPIYI Ltd LDuvenhage P 0 Box 6090, Dunswan 1508 (011) 892-1001 
Merlin Gerin l•) Ltd Managing Direclor P O 80% 869. hardo 1800 

Merz@MclellanISAI Angus M[farlane P 0 Box 31012, Braamfontein 2017 (011) 339-5754 
Middelburg S•Bel & Alloys Managing Director P 0 Box 781815, Sandion 2146 

Midland Equip mentl Ptyl Ltd M,wging Directi P O Box 440. Kempton Park 1€20, 

Ne*lan Ra@dgevende Elektries log LJdu Preez Hamiltonstraat 23 Harrismith 9880 

Nel C L Best Dir€kteur Pot„ 1815, Welk©m 9480 

Nienaber an van der Walt Posbus 1639, Rivania 2128 0111803-1855 
Nordtand {PIN Ltd Cpio Nunns PO Box 522, Mulder/„f t747 (011,9572003 
Norman Cornish les Brown P 0 80,82552, Soutnalle 2135 (011,680·5541 
North & R©bertgon Mangging Director P O Box 309, East London 52® 

Oak Industrieg ISAI (Ply) Ud Managing Director F 0 Box 1172. Pietermaritzburg 3200 
Ogatin pty) Ltd Managing Directoi P 080% 514, Roodepoort 1725 

DIGn 'Fosir MSFoster 710 Nedbank Centre Swand Sweet Cape 8001 1012}24·0020 
Oscar Computers 

Technologies (Fry) Ltd A Nortje PO Box725 8/bu,9 2125 (011, 789 1203 
08 Arup & Partners Managing Director P 0 80.52285.Saxonwold 2132. 

Pelsef W J Managing Director P O Box 5372. Mmabatho 8681 

Plantech Associate Inc. Hein Schuld PO 80. 20206, Alkantrant 0005 (0121348·8843 
Power Engineeis (P•) Ltd Jim Lappin P 080%44, Eppindu'll 1021} 54 2681 
power Installations EN Lid SW Freebo,n P 0 Box 11655, Randhaft 1457 (011)864-1692 
Powerlines (Pry) Ltd N J Kimber P 080.1989. Johannesburg 2000 Olll 4036600 

Pe*rmed Line Products D Kambouris P 0 Box 958. Pietermaritaburg 3200 (0331) 7-1520 
ProgrammIng Sels IPM Ltd Managing Director P 0 Box 4137. Randburg 2125 
Protective Switchgear Managing Director PO 80*8738.J©hannesbuig 200• 

Pirelli General Cables Manau'ng Direclor PO Box 11158, Bloubergram?443. 
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Rayc hem <Pt,1 Ltd Managing Director P 0 Box 134 Ollfantsiontein 1665 
Raymond Theron, Bouwer & Viljoen Best Direl:tw Po9tus 1155, Uping..8800. 
Republic Power & Communication 

Co (Ayl Ltd Managing Director P 0 Box 2357, Hal#ay Nouse /695 
Reyrolle Switchgur LEd W Tindle PO Box8080, Elandsfontein 1406 (011)974-2866 
Aobartson F H& Associates F H Robertson PO Box542, George 6530 (0441) 74·2144 
Acc' IP/) Ltd Mr Armstrong P 0 Box 92, Roodepoort 1725 
Ron Slatem &Ass¤ciates R R Slaism PO Box 67452, Blanston 2021 011• 706-2737 
SA PVC Cables K M/rlhur P 080* 5093 Johannesburg 2000 011•618·3900 

SABC P... P O Box 8606. Johannesburg 2000. 
Scotti,sh Cables Managing Director PO Box 188, Pietermaritzburg 3200. 
Shepstone Kraus' CC NShepslone 76 Valleyview Road, Moining/e. Durban 400 1 
Siemens SAIP®Ltd R ..Ark POB©,4583. Johannesburg 2000 (01117159111 
Sigmiform SA /Ply) Lid Asymond Fexcrot PO Box 32. Mera •sburg 1700. 
Sprecher & Schuh t Plyl Ltd P Smith PO Box 61508. Mars halltown 2107 9113493·5022 
Steyn In 88/,burg,Frigeni Managing Director P 0 80* 28727, Sunny,ide 0132 
Switchboard Manufaclurm Managing Dirdctor P 0 Box 40086, Red Hill 4071 
Technikon Prioia Skool vii Ele'viese 

Ingenieurgiese 
OF Bisschoff Kerks,rs„ 0- 420 Pretoria 0002 R 318-5121 

The bre Glus Shop HiHon DiJbock P 0 B= 7166. Eastlondon 5200 104311 46 1287 
ThermotekOevelopmentlPty]Ltd LGill P O Box 451, Silvenon 0127. 
Thorn lighting SA Pn' Ltd Managing Director P 0 Box 43075, Indostria 2042 
Tinning &Galvanising Indust Eban Henning P O Box 3779, Alrode 1461 {01*8642680 
Tube/gms (Pt,1 Ltd Fil Liebenberg PO80*2358.Vereenling 1930 (016145133 
Unie ST/lkorpocave SA Bpk Peetde Villiers Posbus 48.Vereenig•ng 1930 (016 4 5122 
Uniplan (Ply) Ltd Managing Director F 0 80*7259, Johannesbul 2000. 
Vaalce.CC &'Young p 0 80% 920 Edenvale 1610 i011 1 452·3240 
Val, likerk JOI Vennote Dirk.an Niekerk Posbus 50545. Randburg 2125 (011'i 782 6493 
Van Niekerk Im &Edwards B K Frow P O Box 72927 Lrinwood Ridge of)40. 
Vector David Gilberl PO Box 1884, Johannesburg 2000 (011)835-2221 
Vorstervd Westhuiren en Vennota Johan Venter Posbus 398. Loevenslein, Bellville 7530 {021I953-2080 
Wio Disbribulors h Buckton P 0 80*461.Johannesburg 2000 (011)933-1657 
Watson, Edwards & / Spuy AE Sharp0 P 080,7835€9. Sandton 2146 
We¥01 Botw & Hubee Koos Weyers P 0 Box 7100, Hannopsmear DNS (012)867 F 

Yelland Engineering (Pty) Ltd HJYelland P O Box 10993 khannesburg 2000 (011) 832-2061 
York Fibregm Pressing 

(SA,&{Pt¥l Ud Managing Director P O Box 1361, Pientown 3600 
lori:shire Switchgear ISAI •Ptyl Ltd Managing Directo, f OBox 157 Pinetown 3600 

Zurntobel•arlite (Pty) Ltd PAD,vies POB©*2421'Al.'on 1450 0lll907-1640 

HONORARY MEMBERS / ERELEDE 
1915-1936 1958 

DA H J VAN DER BUL - EJeclcjty supply commission W H MILTON Elec,ricity Supply Cur.imission 
J ROBERTS - Durban A MORTON JAFFRAY - Sal„bury 

£ POOLE - Secetary/Sekretaris Maior S GREDMAN - Merz IM/ellan. Johannesburg 
Cir. CEK YOUNG Pietermaritzburg 

1938 

L L HORRELL - Preroria 1957 

D A BRADLEY - porr Elizabeth 

1944 

G H SWINGER - Cape Town 1958 

Col. E G EWER - Pietermaritzburg 
1945 AF/DE'- East'Indon 

A T RODWELL - Johannesburg C R HALLE - Pietermaritzburg 

1950 1960 

08 J H DOBSON - Johannesburg Clr. F J CASTELYN -Bloemfo,•tein 

Cir L P DAVIES - Springs 
19S1 

HA EASTMAN - Cape Town 1962 
S R SIMPSON - Bulawayo 

1965 J LVAN DEA WALT - Vereen,glng 
W BELLAD-ELLIS East London 

J C FRASER - Johannesburg 1963 

C KINGMAN - Durban c G DO.'12 - Cape Town 
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J C DOWNEY - Springs 1977 

R LKANE - Johennesburg Dr. R L STRASZACKER - Electricity Supply Commission 
AA MIDDLECOTE - Fish Hoek 

1965 G C THERON - Vanderb,ilpark 
G J MULLER - Bloemfontein A C WADDY - Piete(maritzburg 

1967 1979 
Ck. J o MARAIS - Johannesburg R W BARTON - Welkom 
JR TELLES - Lou/ence Marques Cir. H J HUGO - Roodepoon 

1969 

W BEESLEY - Estcourt 1981 

PA GILES - East London JOVAN WYK - CSIR 

D MURRAY-HOBBS - Poi Elizabeth Dr. R BANDERSON - CSIR 

E LSMITH -Boksburg JOHAN MORRISON - Affiliate 

1071 
1983 D HUGO - Pretoria 
T C MARSH Affiliate ACT FRANTZ - Cape Town 
J K VON AHLFTEN - Springs H T TURNER - Umlati 

R LEISHMAN - Johannesburg 
R M O SIMPSON - Durban 1985 
W ROSSLER - Pretona A A WEICH - Chief Inspector Occupational Sale' 
F STEVENS - Durban KG ROION - Eastlondon 
J f LATEGAN - Stellenbosch COUNCILLOR R L DE LANGE - Eai London 

E DE C PRETORIUS - Potchefstroom 
1973 WBARNARD Johannesburg 
R G EWING - Past Secretary 

1075 1987 

Cir. H G KIPLING - East London A P BURGER - Pretoria 

C LOMBARD - Germiston J D DAWSON - Uitenhage 
DC PLOWDEN - Johanwsbuig D H FAASER - Durban 

J G WANNENBURG - Chiet Inspector of Factorie, DC PALSER - CEpe Town 

HONORARY MEMBERSHIP / ERELEDE 

ANDERSON RB Thatchers field 262, Lynnwood 0081 
BARNARD W 3 Central Street Houghton 2198 
BEESLEYW P O Box 5. Howick 3290 
BARTON AW PO Box 75830. Gardenview 2047 
BURGER AP Posbus 29058. Sunnyside, Pietoria 0132 
DAWSONJD P O Box 45. Uitenhage 6230 
DE LANGE AL 4 Latamer Street. Berea, *London 5200 

DOWNEY JC 10 Jessop Road, Selection Park 1560 
DOWNIE CG Rectory Gardens, Broa#ater, Worthing, Susse• England 
EWING RG P 0 Box 779, East London 5200 
FRANTZ ACT 7 New Way, Pinelands, Cape Town 7405 
FRASM DH PO80x ?47, Durbm 4000 
IULLE CR 22 Connaught Road, Piermarit,burg 3201 
HUGO HJ Maudstraat 110, Florida 17I0 
LEISHMAN R $ Tana Road. Emmarentia Ext Johannesburg 2095 
LOMBARD C Posbus 4181, Germiston Suid 1411 
MARSCH TC 20 Bella Street. Lakefield, Benon, 1500 

M] DDLECOTE AA 20 Tenth Ave. Fit Hoek 7975 
MORRISON JA PO Box 792, River Club 2149 
MULLE GJ Wilcockw,9 35, Bloemfonten 9301 
PALSERDC 110 Raihildar Ave, Constantia 7800 
PRETORIUS E DEC Barnardstr@@t 6. Potehefsioom 2520 
ROBSON KG Cloud Rise. 61 Vincent Gardens, East London 5247 
SIMPSON RMO 71 HunIrs Way. Umgen, Park 4051 
SMITH EL Langvemag 202. Morkelsrraat Unie Park. Stellenbosch 7600 
STEVENS F 3 Caister Lodge• 264 Musgrave Road, Berea, Durban 4001 
STRASZACKER Rl Dr 240 S m. Street Muckleneuk, Pretoria 0002 
TELLES JR pred,0,1 Janeiro /GAS 1 3 Andar. Avenld@ Simm Machel 285 

Maputo, Republica Popula. de Mosambique 

AMEU 1'}·.CHN]i ·AL MPH·nNG - SEPTEMBER 1988 111, 



THERON GC Beethovenstraat 7. Vanderbulpark 1900 
TURNER HT 33Heaton Nicholls Road, Kloof 3600 

VAN WYK Dr JDN Roosstraar 195, Meyerspark 0184 
VONAHLFTEN JK 204 Little Killarne¥ W/S, Newmonrvwg Sekourt Springs 1560 
WADDYJC 27 Marshall Road, Athlone. Pi/ermaritzburg 3201 

PAST PRESIDENTS - WOORMALIGE PRESIDENTE 

1915-17 *JH Dobson Johannesburg 
191719 *J Rober•s Durban 

1919 20 '8 Sankey Port Elizabeth 

1920-22 *TCWDodd Pretoria 

1922 24 9 Swingler Cape Town 
1924-26 •J .borts Durban 

1926-27 *8 Sank. Johannesburg 

1927-29 UM Lambo East London 

1929-31 I R Ma€Bliley· Bloemfontein 

1931-33 ILL Horell Pretoria 

1933-34 'LF Bickell Port Elizabeth 

1935-36 *GG Ewef Pietermaritzburg 

1936-37 *A Rodwell Johwnes burg 
1937-38 *JH Gyles Durban 

1938-39 *HA *r, Cape Tow,1 
1939-44 *IJ Nicholas U.tate 

1944-45 *A Rodwell Johannesburg 
1945-46 IS Clinlon Zimbabwe (Hararel 

*JW Phillips Zimbabwe (Bulawayo 
-46-47 GJ Muller Bloemfontein 

47-48 C Kinsman Durban 

48/9 *A Foden East London 

49-50 DA Bradley Port Elizebeth 

50 51 CR Ha 116 Pietermaritzburg 
51 52 JC Downey Springs 
52-53 *AR Shon Zimbabwe CBulawayo) 
53-54 •JC Fraser Johannesburg 
54-55 GJ Muller Bloemfontein 

55-56 9 Hugo Pretoria 

56-57 *JE Mitchell Zimbabwe(Harare) 
88 *JL van der Walt Krugersdorp 
58-59 CG Downia Cape Town 
59-60 •RWKane Johan",burg 
60-61 RMO Sim Durban pson 
61-62 C Lombard Germiston 

62.63 *PA Giles Easi Landon 

63-64 JCDowney Springs 
64-65 RW Barton Welkom 

65-67 * D Murray-Nobbs Port Elizabeth 

6749 GC Theron Vanderbij park 
69-71 HTTurner Umtali 

71-73 JK von Ahlften Springs 
73-75 JCWaddy Pietermaritzburg 
75-77 E de C Pretorius rotchefstroom 

77-79 KG Robson East London 

79·81 PJ Botes Roodapoort 
81-83 DH Fraser Durban 

83·85 W Barnard Johannesburg 
85-87 JA Loubser Benonl 

87-89 AHL Forinann Boksbuig 

' *i.C•Corid, 
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PAST MEMBERS, VOORMALIGE LEDE 

ATTRIDGE WH P 0 Box 369, Port Eliza6eth €000 
BARRIE JJ 82 Fl st Avenue. Dunvegan, Edenvale 1610 
808EK KH 63 Westville Road, Westville 3630 
BOYACK IF 44.15Th Street Menlo Park 0081 
BRUMMER JG posbus 17, Stellenbosch, 7600 
BURTON CR 54 Memoilal Read, Kimberley 8301 
CAMPBEL L AR P O Box 3, Impendhele 4545 
CLINTON JS p 0 Box 4648. Johannesburg 2000 
CO NRADIE DJR Posbus 1009, Bloemfontein 9300 
CRONJEW J Weningstraa.7. Groenkloof. pretoria 0181 
DAWSONC Electricit¥ Supply Com ission, P O Box 2408. Durban 4000 
DE VILLIERS AP p 0 Box 603, Hermanus 7200 
DE VILLIERS EE Impalapark 16 Impalapark, Irene 1 675 
DREYEG MC Ko mm 5sarismat 107. We lge,noed 7530 
DUNSTAN RS P 0 Box 15024, Emerald Hill, Port Elizabeth 8001 
FUTCHER L 170 Otter Street East Park, Kempton Palk 1620 
GAMILEJS 114 Formosa Garden Village, P 0 Box 416, Plettenberg Bay 8600 
GILMOUI RR 21 Henry de Stadler. Close Fish Hoek, 7975 
HARVEY PH P O Box 581, Greytown 3500 
HEASMAN GG P 0 Box 77. Fort Victoria, Harare 

HESSI 15 Up// Isabel Ave, Newlands 7700 
HILL DR 23 St Andrewstr, guibal lorth 4057 
HONNIBALL GT F 0 80): 17031, 6'oenkloof 0027 
LIEBENBERG SJ Posbus 98. Ppetoria 0001 
MOGOWANJM (Chairman, The Stundard Bank, PO Box 373. Harare. Zimbabwe 
McGISBON J P 0 Box 47, Doonside, Nata 2500 
Mc]NTYRE HA 95 Gen Hertzog Road, Three Rivers. Vereeniging 1930 
MOLE EW PO Box 39663. BramleY 2018 
McWILLIAM EA 202 Niholson Street Brooklyn, Pretoria 0181 
POTGIETER NA Webbstraa' 1211, Queonswood, Pretoria 0186 
PSOTTA KU Malhe rbestraat 9. Uping lon 8800 
RATTEYWP 50 Neethling Street Strand 7140 
REICHERT W.1 Ma Universiteitsingenieur, Universiten van Kaipstad Privaatsak. 

Rondebosch 7700 

ROSSLERA 53 A•alea Gardens. 39 1 Nexandra Road Fietermaritiburg 3201 
SCHREUDER TP p O Box 591, Vredendal 8160 
SCHOLES EH 20 Gavin Avenue, Pine Park 5144 
VAN DER MERWE FJ Posbus 1111, Carletonville 2500 
WILLIAMS JT pO Box 1617. Preto. 0001 
WEAKLY SL 41 Hospitall//, Cradock ISO 
WYLIE RJS P O Box 217, Germiston 1400 
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* H.V. TEST cc. 
79 Maude St., Sandown 2196, PO Box 651287, Benmore 2010. South Afr]/ Tel (01 l) 883-2148/9, Fax:(011) 884-2606 

• Location of short-circuits, cable cuts. low-re- 
sistive, high-resistive as well as intermittent 
cable faults 

• Application of the classic impulse reflection 
method wilh most modern '67'ti memory techno- 

•/ 1// „ lr log, (sing: core nleasurement, comparison 
U .72 measurement, differenrial mea'lirement) 

-, 1«,k-Jr- 4-. • Stepless testing up to32 kV DC • Burn-down procedure up to 160 mA (200 
mA) 

• Pre-location according to the Secondary Im 
pulse Method SIM (with surge of DC test 

7)04·W whrle ma,nuin# :draiwe·nie. i)• BAL,R Sysrompnci voltage) c•,fe fauh foari,wJ and trs, t•;u,Pmenf 
• Location of sheath faults according to the 

PRODUCT RANGE step-voltage method 
Cab[c Fau [1 f £•caling Equipmenl • Thumping for accurate pin-poil'ing by 
Cable Trucing Equipment measuring the time difference between mag 
Dileelric Voltag: Te,1 1,„ruments 0-3(N) Ki netic and acoustic signal, using the delay time 
Partial Discharge differential method (solution for problems 
11.V, Subs[ation Portable T/,t Voliage and Frequency tn wilh cables in duets) 
.... Set 
Rota(ing Machinery'I·est [nstrumenls 

V VaaICor 
LOCALLY DEVELOPED 
COMPUTER CONTROL 

• SYSTEMS FOR:- 
• TELECONTROL 
• BUILDING MANAGEMENT 
• DEMAND CONTROL 

C 
• COMPUTER NETWORKS 
• WATER PURIFICATION PLANTS 
• DATA COMMUNICATION 

0 FOR ENQUIRIES CONTACT: 

Terry Young 

r 
Vince Mc Laughlin 

Tel: 452·3240 
P 0 80x 920 98 M,ii'i·•11 R••a•1 -re$ex: 42 5469 UD 
Eder,vdle 181• SE.ENZA 1610 FaK 452 3326 



•4 Meet Oscart the genius who keeps 
our electricity account down to 

R12 million a month 

/kN 
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e productionotalumIniurnrequIWi'G•fiERDflied byo#lersoph*16/0• 
umntles olelechlciN In loct Imat um 2 · computemed Yterns b produclia,li• 

moie eisal/Ily than the entlie cmes 01 PolES - ...• /2/belhandEastiondoncomblned}:• 
commicial and flnanclal con#01. Al em'Indedle'le'loacommo,•D••V•• 

I: Wilhoul(scor we could not manoge oll To uphold our ieputallon as one olthe rnost -lill 
energy con•umption effeclively. oscar K; effecllve primary olumlnlulnPM*l!91¤K1•21---- 

slintly keepst,ls fingerontne 

locally developed soflware 

•5544*valuese•e•mn• 
Alust,1-6-- world. 

produclion pulse. • Commj#ed lo the Jocal mark' 
Using lur he •Compet,liveon,/emational 

n marllets 
- , our 524 reduckn cells This information l• 
25 Ihen used to maximise melal quality and Al...ty>lid PC) 80* 284 Empangeni 3880 odput with minimum energy 3,1/4. Te£ (03'i] 5'N 

But 05Cir Is only one element which ALLIS,41• 11••• 
Al.minlum reduchon plant opllmIses P=L / emclency at Alusal. Rlchard... 

* Our a,ce= C.Nd Complfer.j#le , 48*le.IN op#m®ailkyl. s#cbmhatbn crld con#0/ d 
Aluminium Reduction 
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KI•NEARNEV.VALO 1. 



INDEXTOADVERTISERS ifi'll'"'00'181'0'1'11" 
AANWYSING VAN ADVERTEERDERS • SIMEL - MALICO 

African Cables 11 L.V. INSULATED 
Alusaf XIV $ # BUNDLED CONDUCTOR 
Asea/8 ST IBC • NETWORKS 
ATC.. !V (-1, 
Bon"orpe·Hellermann-Deutsch IFY Lid. 

CCG Systems 

Cirruit Breaker Ind ustrieS Ltd. XII 

Cullinan Electrical. OBC 

DistribuIion 73 Components . 

Eberhardt Martin (Ptv) Ltd XV ··le . -8 --.-1 

ECA.. X 51/' I r fl,JU 2, rr . Uzzr 

74 
ESCOM . 

* 4 
Farad (Pty) Ltd IFC 

HV Test and Power Control IX 

IMS (Pty) Ltd. V 

Kwikot X111 m A.M.E.U. APPROVED 
O Manufactured in accordance with 

Litemaster. XI French spec UTE 33-209 
O Widely used throughout France for 

Powerl.nes VII 
over 10 years 
O Quick and easy to install, system Sigmaform. 
allows consumers to be connected 

Vaalcor IX with lines live using insulation pier"g 
connectors 

U Only two pieces of hardware 
needed to erect bundle 
D Phase and neutral midspan joints 
preinsulated allowing connector to be 
crimped through insulation eliminating 
need to insulate joint after crimping 
El As systemistotally insulated wire 
throwing and tree trimming no longer 
a problem 
[3 Bundled conductor consists of 

3 phase core'. 1 lighting core. 1 

neutral/catenary core 
El The most economical overhead 

insulated cable system 

EBERHARDT MARTIN 
(Ptyl Ltd 

P O Box 85027 
Emmerentia Tvl 2029 

Tel (011) 673-2036 
Telex 4-24031 

......................... 



Looking for 
an 

electrical contractor? 

9 ·r- 1.r /4 ipt, OFSA 

Choose an 
ECA(SA) member. 

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

ECA(SA) Telephone: (011) 61411123 P.O. Box 33367 Tetex; 4-84073 SA 
Jeppestown 2043 e 
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Designed by Experts 
Manufactured by Litemaster 

Once agoln Utemister Introduces a whole new conceplln 
elect,lilli liles,o,les. STEELO• PLASTIC 

COVEA PLATES 

IDIESIGNIER RANGE 
The De„gner Ninge offe's toe uEer a whole new fanged \ SAB!.APPROVED STANDA•I 

products which /re tec/nologically gdvanced and ecsy to # U +• 'U:••E install &OVERPLATES 
Modulai Design 
All ·he coniormb. the switchg c•d plug sockets are 
modulu.*con be ir*10!led se,xeely LO(LATINO ACCEPT '•SES-'• COVER PLATE Ala 'OAMP 2•*,Im'WIRE 

RATIN. 
In·Une Wiring YCKE STRAP CONTACTS SAes 

have teen WILL,•or The cor,mnenls designed to o»ow In·line APPE.• 
wiring STICK 

No Icoprng meons thal ,nstallotion ,s faster TOOGTHER 

Exha Ear#, Terminal TEAMINAL WILL« 
ACCEPT 2*4mm' 

The Ycke 5¢,up has =In extra tef micI for matum solely SNAPFIT 
WIAF TO•O•E 

Sllve,Cadmium Contach STRAP 

Under ove,load cindi*,ors, Ihe ConlocIS wIll n/ wela togetner SOCKET MODULE 

becausethey are menu•acturea from si// cadmium 
Cove, Mot,5 

P<,110• The Sale: Director 'emcster, P O. 00* 14640 Wodevme 1422 
•e Designer I?unge has men designee to fit standk,d 
Malemle PI.. ..d cover plates rne my FREE copy of Ihe De*e'll.lillie 

1 
Componen' N<*no 
Componens snap fit tothe yoke strap, from the back. They 
cannot Lie oushed Ihrough Ihe fronhof Iheyoke strap 1 Comp-yName.... .,i,Designation 
15 mm Deplh I PostaIAddress 
The Designer Range has a low protile. whichls only 15 1 
deep The product is ideal for plusler depth applications. 1 Postallode 

A usual allour products are manulactured to Me highes· 
slandoros/qual#andsofet¥ 
Head O.Ile'.11) 027·5425, Bloemfor/eln:,051,474731. 1 

Cape./.(02/51·3291, D.... [03')29·2,94 B [UID[Nia 
Port Elizabelh:,041 1 543471,2. COMMITTED TO QUALITY. SERVICE AND SAFETY 

Xi 4 ..,• i•*'20• •••R.,TIN<· AJM 0363 



- -1 •,• Introducing -.0.£• all- a most 
0** #mimis-•ep' civil servant f 

11466 1 1= The unique SX supply 
-„Ili,-4-••• 1 1 authority <ircuit breaker 

Application: 
, Specificallydesigned for supply authority 

applications inmetcr boards. distrihudon kiosks 
andminisub-statior,8. 

Featuri: 
• Achoice of thrne different time delaya 

=.2 e A rhoieof threedifferent instantaneous trip 

1 /Canbeusedasloadlimiter. 
I 1 0Highdiscriminationlevolatodownstaambreukers 

esimed foruseas a brificir Rthreaker. 
• Il IZempointarcextinguishing-guarantoeingfull 

ar- absorption of maximum prospective let through 
energy. 

IEnclosedterminals. , -/6 I Integral surface mounting facility. 
I Opional clipon terminal cave. forline and load side 
e Handle locking device available 
I Sealingof shroud.breaker 
•Breakercanbesealedm 

on or offposition. 
elbugh thermoplastic 

shroud clip, onto breaker 
(no seews". 

•Faceforsupply 
authority's 

legend. EN. 
When your rep-1011% on thelne. 

A...Circui, 8.aker Indust™; d. PO. Ij=881,Jah•nnt•bur. 2000 'hips.'tch T}nve.Ell,nds fontein /1 
.#.ver.ing I.I rl....al D.'}1/ 974·7030 .le. 4 29361. F./ IO] ll 882 2851 TA. I: ,1„ intch Johannagh,•rg 



Over 
one million 

sold. 
And still 
flo-ing 
strong. 

2®megaf/o 
Water heating systems. 

, ,=1.1118= 
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Cullinan Electrical is committed j• single-mindedly to the supply of .. Cullinan 
equipment, experience and 
expertise to the transmission, v Electrical 
control and measurement of 

Tel: (012)612551 TIx. 3-21056 electrical energy. Private Bag 18 OLIFANTSFONTEIN 1665 

OCR) 


