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RM - The Receiver which
Expands the Applications
of Ripple Contro

The first ripple control receiver which
can bedirectly and freely programmed is now
available — Zellweger’s unique RM.

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

There is almost no limit to the number
of times the RM can be programmed and re-
programmed.
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FARAD (Pty) Ltd

PO. Box 31220, Braamfontein
Transvaal 2017

Telephone (011) 646-4446
Telex 4-24405
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High Voltage premoulded Connectors, Joints
and Terminations, Test & Safety equipment,

Transformer Components,
Lightning Arresters.

High Voltage Load Break
Connecting Systems
From Elastimold

Westinghouse transtormet
The tradition of engineering i Wl s civision

leadership continues with the
evolution of the next generation
of Power Cable Elbow
connectors for 15-kV and 25-kV
distribution systems.
ELASTIMOLD® product
engineers have again upgraded
the design and the process to

systems are derived from
the research and
development effort that
produced the 35-kV, 33
connector breakthrough,

provide a loadbreak elbaw Now, electrical utifties Gan

connector that is unsurpassed upgrade their distribution
The new PCE Power Gable syslems by specifying the

Elbows for 15-kV and 25-KV advanced PCE connectors.

ELASTIMOLD
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African Cables brings
youpower today

with tomorrow in mind

Imited is th g-lif with either lead or
electric cable manufacturing in SoumAlﬂcl voltages upmu\dlnclualng 33KV,
th Africa Rubber
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Cable Accessories: A complete range of cable
132k'

for g voltages up
toand including 12,5KkV.
Since then, new types of cables have been
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Joints and
sre switchgear ete.

comprehensive African Cables range now
includes:
Zerotoxi N

y) Ltd, a wholly owned
=uhlidiury of African Cables, has the experience,
]

moke and fume cables for gold mines, pnwsr
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Supertension cables. In addition, Power
ffer

Supertension: XLPE insulated, aluminium
sheathed cables for use with voltages up 10 and
including 132kV.
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ek
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quality ¥

i8 minimal,
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Leagfers in local manufacture

[7 Heat shrink rainsheds
moulded In South Africa V Heat shrink fri-sheds
moulded in South Atrica

P

\ Stainless steel sirops
mﬂed In W { manufactured in South Africa

* We mould heat shrink
components and accessories in
our factory in South Africa

* Sigmaform manufactures a
comprehensive range of heat
shrink systems for terminating
and jointing XLPE and PILC
cables up fo 36 kV

P 4
®
HEAT SHRINK SYSTEMS
(011) 674-1240




has come a long way
in the
communications field

We are the only manufacture
resources entirely on the s
(IT) marken.
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. POSITIVE ACTION TODAY
"’ ELIMINATES EQUIPMENT
- FAILURE TOMORROW

Tothediscerningengineerthechoice
ofthe correct cable gland is vital. He
appreciates the dangers and
economic consequences that may
result from equipment failure. In
meeting the highest possible
standards he therefore specifies the
CCG Posi Seal Gland.

The reasons for this are meaningful
because the CCG Posi Gland offers:

Non corrosive body @
Built in seals preventing
penetration by dust and
moisture @

Maintains its grip and seal.
Built in rotating rings
eliminate twisting of wire
armour @

Two part handling makes
assembly quick and easy
- no shroud required

-




OWERLINES

THREE DECADES OF LEADERSHIP

The first company to establish an overhead
transmission line operation in Southern Africa
POWERLINES

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

2000 km of railways 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

The Supergrid—the 765kV Alpha-Beta 1 —one of the
most technically advanced transmission lines in the
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 factory 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 line for the
produciion of transmission towers. The Powerlines
factory is also an assessed manufacturer in terms
of the SABS 0157 Quality Management Code

of Practice.

POWERLINES

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

POWERLINES (PTY) LIMITED
HEAD OFFICE
Powerlines House, Brasmiontein Phone (011)403-6800

FACTORY
Bickley Road, Nigel Phone (011) 738-2251

¥
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OFFICIAL OPENING /AMPTELIKE OPENING

Ds J van Rensburg het dia verrigtinge geopen met skriflesing en gebed.

Mnr A H L Fortmann President

Baie dankie ds van Rensburg. Ons is masr nietige wesens en as kinders van die Here is dit vir ons belangrik om Hom nie uit ans
danglikse take te vargest nie en waardeer ons dit dus dat u ons Vergadering op hierdie wyse kon open.
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WELCOME AND INTRODUCTION BY PRESIDENT,
MR A HL FORTMANN

Mnr Alwin Fortmann, President van die VMEQ aan
die woord,

Mnr die raadshser Johan en mev
Oosthuizen, erelede, eregaste, dames en here. Dit is vir my 'n
groot eer én besondere voorreg om u almal hartlik welkom te
heet by hierdie Twaalfde Tegniese Vergadering van die Ver-
eniging van Munisipale Elektrisitsitsondernemings van Suid-
Afrika.

able and rewarding and | hope that the delegates will be
enriched by the contents of the papers and discussions.
There is an exceptionally good turn-out of Ladies and it
appears that they are particularly well catered for and | si
cerely hope that they will also have an enjoyable two days in
Potchefstroom.

Voordat ek Raadsheer die agbare Burgemeester, Johan Oos-
thuizen aan die woord stel, wil ek graag net kortliks iets oor
ham sé

Raadsheer Johan Oosthuizer
is sy hele lews hier woonagtig

Hy matrikuleer aan die Hoérskool Gimnasium in 1947. Na een
jaar op die Universiteit van Potchefstroom vir Cirstelike Hoar
Ondenwys. besluit hy om saam met sy vader tot die
sakewereld toe te Iree en was vir 22 jaar in die vieisbedryf.
Hy is voorsitter van verskeie direksies met eiendomsbelange
en boerderybelange.

Raadsheer Oosthuizen is n rustende Ouderling in die NG
Gemeente Potchefstroom Die Bult.

Hy is vir die afgelope 26 jaar ononderbroke Stadsraadlid van
Potchefstroom. Gedurende dié 26 jaar het hy alle poste bek-
leé, naam|ik:-

5 Jaar raadslid

6 Jaar lid van bestuurskomitee

3 Jaar ondervoorsitter van bestuurskomitee

5 Jaar voorsitter van bestuurskomitee

8 Jaar Burgemeester.

Vanaf 1873 tot 1977 was hy lid van die Kollegeraad van die
Onderwyskollege Potchefstroom. Vanaf 1977 tot huidig is hy
voorsitter van hierdie Raad,

Hy is 0ok lid van die Raad van Beskermhere by die Universiteit
van Potchefstroom vir Christelike Hoér Onderwys.

Op die 20ste Maart 1985 was hy as Ere-Kolanel van 4 Arillerie
Regiment aangestel. Dit was die eerste Ere-Kolonel wat in ‘n
g artillerie regiment aangestel is.

s 'n gebore Potchefstromer en

Dit is dic 150ste van F en ag die

VMEO dit 'n besandere eer dat u Raad ons, meneer die

Burgemeester, uitgenooi het om ons Tegniese Vergaderingin

Potchefstroom te bou.

Graag wil ek dan ook nou van die geleentheid gebruik maak

om uen u fsad, nemens dle VMEO hartlik geluk ta wens met
se 150st Mag F

vnnrspued geniet en van uag 1ot krag gaan

Hierdie is nie die eerste vergadering van die VMEQ in Potch-

efstroom nie, want in 1970 het die Derde Tegniese Vergade-

ring ook hier plaasgevind.

The programme for the next two days promises to be enjoy-

Op 7 November 1985 ontvang mnr Dosthuizen die Suid-
Afrikaanse Polisiester vir Verdienste.

Raadsheer Qosthuizen ontvang wyf oorkondes as blyk van
wasrdering vir diens aan die gemeenskap gelewer.

Hy geniet sy ses kleinkinders.

Dames en here u kan sien dat Raadsheer Gosthuizen voor-
waar 'n besonders inwoner en eerste burger van hierdie dorp
is -

It now gives me great pleasure to call on his worship the
Mayor, Alderman Johan Oosthuizen to officially open this
12th Technical Meeting of the AMEU.

RAADSHEER JOHAN OOSTHUIZEN:
BURGEMEESTER VAN POTCHEFSTROOM

Geagte mnr die President, geagte lede van die Uitvoerende
Raad, eregaste, aigavaardigdes, dames en here.

Dankie, mnr die President, vir die vriendelike wyse waarop u
my en my eggenote vanoggend verwelkom het as 0ok vif die
wyse wasrop U my aan die afgavaardigdes voorgestel het
Wanneer ‘n mens na jou eie Cirriculum Vitae luister kom jy
weer diep ander die indruk van hioe goed jou Skepper vir jou
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was en nog steeds is en dat alles onverdiende genad is.

Mnr die Presidant, dit is'n besondere eer en voorreg om u 8s
i!g?vaavdlgdm na die 12de Tegniese vergadering van die
van
Sid AHiba namens. . rasd #n <5 inwonirs ven_Patch-
efstroom van harte welkom te heet, en ek wil die hoop en ver
trous uitspreek dat u u besoek aan ans mooi dorp sal geniet,




Ek wil u 0ok bedank dat u ons uitnodiging aanvaar het om u

12de tegniese vergadering in 1988 gedurende ons feesjaar in
ou want P deurdiejare’n

besonders bydra tot dia ontwikkeling en uithouing van u ver-

eniging gelewer

The late Mr W D Ross, then Electrical Engineer of Potch-

wat aan die maderne bestuurder gestel sal word. Waar hier
die vergaderingf hoofsaaklik aandag sal gee aan die tegniese
sy van Munisipale elektrisitsitsondernemings soos beplan
ning en ontweérp, nuwe ontwikkelings in verspreidingstoe-
rusting, sisteembeskerming ten opsigte van mediumspan-
ningsreekse, probleme rondom landelike oorhoofse lyne en

efstroom was one of the 22 915,
Since then the Town Council of Potchefstroom was regularly
represented at the conferences and technical meetings of the
Association of Municipai Electricity Undertakings of South
Africa, inter alia by the legendary councill Charles de Kock

| myself was a delegate to the conference held in East-London
during 1962, but | very scon decided that itwas much sasier to
be a mayor of Potchefstroom, than to be a delegate to a con-
ference of your Association.

Seventeen years ago, during 1970, it was the privilege of the
Town Council of Potchefstraom to be the hast when your third
technical meeting was held here. As a borne Potchefstromer,
Ifind it hard to believe that you waited 17 years, before meet
ing again in Potchefstroom

Mr E de C Pretorius one of our former Town Electrical
Engineers was 8 member of your Executive Counci, for a
period of 18 years namely from 1867 ta 1969 and again form
1971 to 1987, and was the President of the Association of
Municipal Electricity Undertakings of SA from 1976 o 1877.
During 1985 lifelong honorary membership was conferred
upen him, which is not only a great honour to him personally,
but also to Potchefstroom.

For the past few years Councillor Chris Landsberg is a
member of your Executive Council. Those of you wha know
him, will admit that he not only has a formidable figure, but
also a sharp and bright personality to match.

Mnr die President uit voorafgaande is dit dus bais duidelik dat
Potchefstroom in die verlede diep spore in die bestaan van u
vereniging getrap het en in die toekoms ook sy bydrae sal
lewer om u vereniging verder uit te bou,

Mnr die President, die voorsiening van elektrisiteit en elek-
triese dienste is een van die belangrikste funksies wat binne
die bevoegdheidsfeer van enige Stadsraad [6. Om hirdie
dienste effektief en doaltreffend te lewer (8 dit op elke Stad-
sraad 58 weg om:

8] 'n Duidelike beleid ten apsigte van die lewering van elek-
triese dienste te bepaal.

bl Duldelike dolwitte vir elektrisiteits voorsiening daar te
stel na aanleiding van geantisipeerde behoeftes in die ver-
band wat it die beplanningsfeite van so 'n Stadsraad na vore
kom.

c) Nooit in 'n kisisbestuurstyl ten opsigte van elek-
trisiteitsvoorsiening te vérval as gevolg van reaktiewe

P ie.
d) Die beste gebruik te maak van beskikbare hulpbronne vir
die bereiking van gestelde doelwitte.

e) Volgens gesonde finansiéle beginsels elektrisiteitsvoor-
siening te bestuur
1 O i

= &
is, behoorlik gekwalifiseerde mannekrag te bakom en aan te

wend om die beleid uit te voer en doelwitte te bereik.

Genoemde 6 faktore wat waarskynlik verder bygevoeg kan
word behoort verder binne die totale korporatiewe of
strategiese beplanningsraamwerk van 'n Stadsraad gestalte
te vind want selfs die elektrisiteitsdepartement kan nie
geisoleard van die ander Munisipale departement
funksioneer nie.

Wanneer verder na aanieiding van genoemda faktore na die
profiel van dia elelrotegniese stadsingenieur gekyk word,
dan is dit duidelik dat hy nie alleen tegnies vervaardig en be-
kwaam sal wees nie, maar ook sal voldoen aan die vereistes

is
dit vir my ‘n behosfte om enkele gedagtes met u le wissel
slegs ten opsigte van mannekrag voorsienining as ‘n dwing-
ende opdrag vir stadsrade en hulle onderskeie elekirisiteits-
departemente.

Research has shown that the ratio betwsen managers and
non-managers in the South African labour market is at pre-
sent 1 to52, and that by the year 2000 it can deteriorate to 1/76.
If as | have mentioned earlier, it is taken into consideration
that the profile of the Town Electrical Engineer is measured
against general management abilities the ratio in the electri-
cal undertaking can be even more negative that 1/76. Add to
this the fact that the RSA at present trains approximately only
19% of its actual requirements of qualified technicians a
scenario is created of which the results penetrate inta the
office the department and the personal life of the Town Elec-
trical Engineer.

Navorsing wat deur die Nagraadse Skool vir Bestuurswese
aan die PU vir CHO gedoen is, het getoon dat tosnemende
werkslas van die Suid Afrikaanse bestuurder die simptome
van stres, selverwaarlosing, sosiale isolasie, destabilisasie,
huweliks- en i
g nie sal ontglip nie. Voeg hierby die sterk kompetisie van
die privaatsektor met betrekking tot die bekom van dienste
van irdie
toskoms van elekrisiteitsdepartemente van Stadsrade ver-
sleg verder

‘Wanneer die tussen en L

ders in Europa en die VSA van 1 tot 10 en maksimum 1 tot 17
in aanmerking geneem word kan die afleiding gemaak word
dat die druk op die Suid Afrikaanse bestuurder en meer
spesifiek di hom nie gesp
sal bly nie.

Na asanleiding van hierdie feite is dit seker dan ook nie
onredelik om te varwag dat die VMEQ wat die organisatoriese
vermoé het en die kundige mannekrag kan aanwend om
jaloers te waak cor die welsyn van die Elektrotegniese Stads-
ingenieur en die toekoms van die bedryf en die beraep nie.
Laat dit, afgesien van u tegniese werk 00k u opdrag wees in
belang van u land en al sy inwoners.

Raadsheer Johan Oosthuizen in gesellige luim
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Met hierdie enkele gedagte mnr die President, dames en here
nogmaal hartiik welkom, geniet asseblief u besoek aan ons
mooi dorp en is dit vir my 'n voorreg om die 12de Tegniese
Vergadering van die Vereniging van munisipale elektrisiteits-
ondernemings van Suld-Afrika as amptelic geopen te ver-
Klaar

PRESIDENT

Mnr die Burgemeester, baie dankie aan u, vir die hartlike en
vriendelike wyse waarop u ons in u mooi Potchefstroom ver-
welkom het - ans vael alreeds sommer tuis.

Mr Mayor, you have had your hands full in this your 160th
anniversary year of your town, by virtue of so many other

ions that you h itied to hold their

here and | would like, at this early stage to cangratulate your
staff, in particular your Town Electrical Engineer, Mr Fanie
Steyn and his staff who have been involved in the prepara-
tions for this meeting. | would like to express my sincere
appreciation to them for making the President's task so easy.
Thank you Mr Mayor,

PRESIDENT-ELECT
APPOINTMENT

At this point, | have an important announcement to make.

I thinkitis by

appointed Town Clerk of Bloemfontein and that the AMEU
lost a President-Elect in the process

Ons gelukwense gaan egter aan Dr Botha met sy aanstelling
en is ons verheug dat 'n lid van die VMEO en "n Elektroteg-
niese Stadsingenieur uit ons geledere, in die hoé amp van
Stadsklerk aangestel is,

As gevolg van hierdie verwikkeling was dit toe nodig dat die
Ultvoerende Raad 'n nuwe Aangewsss President aanwys.

Aview of inone of the. dries Hendrik Pot-

gieter Banquet Halls.

Two halls were built by the Town Council of Potchefstroom to
the 150th of

The AMEU was the second organisation to maka usa of these
superb meeting facilities

Nadat by wyse van 'n posstemming gestem was, het die Uit-
voerende Raad mnr Fred Daniel, Elektrotegniese Stad-
singenieur van Kaapstad, ooreenkomstig klousule 14.3 van
die Grondwet, eenparig as Aangewese President bevestig.
Ithink you will have a worthy President-Electin Mr Fred Daniel
and it therefore gives me great pleasure to announce the
appointment of Mr Fred Daniel, City Electrical Engineer of
Cape Town as President-Elect and now ask him to take his
place at the main table.

Ladies and Gentlemen, our heartiest congratulations to Mr
Fred Daniel. Please give him a big hand

MNR FRED DANIEL: AANGEWESE PRESIDENT

Mnr

Fred Daniel Efektrotegniese Stadsingenieur vn
Kaapstad ons aangewese President van die VMEQ aan die
woord.
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Mnr die President, die agbare Burgemeester van Potch-
efstroom Raadsheer Oosthuizen, ereleds, eregaste, dames en
here, dit is vir my 'n groot eer dat die Uitvoerende Raad van
die Vereniging my verkies het as die Aangewese President
weens die bedanking van dr Nico Both wat nou die Hoof-Uit-
voerende Beampte en Stadsklark van Bloemfontein isrDit
geld nie alleen vir my maar ook vir my vrou en natuurlik ook
vir die Stad Kaapstad.

Ons i diep bewus van die hod eise wat van hierdie pos ver-
wag word. Nietemin vertrou ons dat ons, met al ons
tekortkominge, dié diens san die Vereniging en die
Gemaenskap wat van ons verwag word kan lewer.

It was 34 yoars ago that & City Electrical Enginesr of Cape
Town was honoured by being elected to this office, when Mr
C G Downie accspted nomination in 1954,

Mr President you like all your predecessors have maintained
an extremely high standard and it will be no easy task follow.
ing in your footsteps. It is at a time like this that one is sud-
denly more aware of ane’s shortcomings, but | feel confident
that with your able guidance and assistance from fellow
members the task will not bie as formidable as it appears.

| shall therefore Mr President endeavour to fulfil my duties in
the best interests of the aims and tradition of the AMEU.
Thank you



OBITUARIES / DOODSBERIGTE :
MOSIE VAN ROUBEKLAG / MOTION OF CONDOLENCE :

MR A H L FORTMANN: PRESIDENT

Sedert die 50ste Konvensie in Kaapstad, het ‘'n paar van ons
lede tot sterwe gekom en is dit met innige leedwese dat ek
gewag moet maak van die afsterwe van die volgende voor-
malige VMED-lede:

Since the 50th Convention in Cape Town, & few of our mem-
bers passed away and it is with deep regret that | have to refer
to the death of the following past AMEU members:

1) Mr Keith Mc Millan = Farmerly Town Electrical Engineer of
Umtata.

2) Mnr Sweeney Mostert—Voormalige Elektrotegniese Stad-
singenieur van George.

3) Mr Horsce Eastman — A Past President during the year
1838 and who reached the ripe age of about 97.

Ons dieps meegevoel word aan hulle naasbestasndes
oorgedra, Ek versoek alle aanwesiges om as 'n biyk van eer-
bied, vir 'n rukkie in stiite te staan,

Our deepest sympathy is extended to their families and |
request all present to stand for a while in silence as a mark of
respect.

WELCOME TO HONORARY MEMBERS
AND PAST PRESIDENTS

We are honaured ta have in our midst the following Honarary
Members and Past Prasidents:

Dr Ralph Anderson — Honorary Member

Mr William Beesley — Honorary Member

Mr Wessel Barnard - Past President and Honorary Member
Mr John Dawson —Honorary Member

Mr Denis Fraser — Past President and Honorary Member

Mr Terence Marsh — Honorary Member

Mr John Marrison — Honorary Membe:

Mr Eugene Pretorius — Past President and Honorary Member

Mr José Telles (from Mozambique) — Honorary Member

Mr Gawie Theran — Past President and Honorary Member
M Jules von Ahlften — Past President and Honorary Member
Mr Piet Botes - Past President

Mr Jan Loubser - Past Presidant

CirJ H de Lange — Honarary Membar

| now ask the Past Presidents and Honorary Members to rise.
I would like 10 extend our special greetings to them and bid
them a warm welcome. Give them a big hand Ladies and
Gentlemen.

NUUTAANGESTELDE ELEKTROTEGNIESE
STADSINGENIEURS/NEWLY APPOINTED TOWN
ELECTRICAL ENGINEERS

Daar is n paar
wat 'n nasionale

vir die eerste maal bywoon

Kan asseblief

sien.

van die VMEO

Asn u here, n h: Ikom en mag u met die

VMEO lank en gelukkig wees.

VERSKONINGS/APOLOGIES

| have received a few apologies:

Professor Jan Reynders and Dr Naude van Wyk fram the CSIR
Mr R M O Simpson — Honorary Member and Past President
Mnr Hennie Dreyer - Elekirotegniese Stadsingenieur van
Jeffreysbaai

Mr Ron Leigh - City Elestrical Engineer of Johannesburg

Mnr Philip Greyling
Mr and Mrs Sergio de Oliviera

Mr John Grundy

Mnr William Cronjé

Ons Is jammer dat hierdie persone nie hier kan wees nie.
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AWARDING CERTIFICATES OF MERIT

MR A H L FORTMANN: PRESIDENT

About two years ago, the AMEU Executive Council gave
thought to some form of recognition to persons who have
rendered valuable service to the AMEU. This culminated in
thai ifi ittob

per
whom the AMEU considered have rendered meritorious ser-
vice to the AMEU and it was resolved that these certificates
were 1o be swarded at AMEU Technical Meetings.

The AMEU has seen fit to award certificates of merit to seven
persons and this is the first time that these certificates are to
be awarded.

I now call on the following persans to come forward for this
occasion.

Mr Jacobus (Bokkie) Boshoff
Wir Gerhard Gerber

Mr Nat Kirschner

Professor Ryno Krial
Alderman Ben Steyn

Mr Theunis (Stoffie) Stoffberg

Ladies and Gentlemen, Mr an Hobbs is not present at this
Technical Meeting and | performed the pleasant duty of
awarding him his certificate of marit, on behalf of the AMEU,
at the time of the Eastern Cape Branch meeting in
Grahamstown, in June of this year, but | wish to read his CV a
little later,

MrJ J (Bokkie) Boshoff: Vanderbijipark
Mnr Jacobus Johannes Boshoff is 0p 19 Julie 1828 in Philip-
polis Oranje Vrystaat gebore. Hy matrikuleer in Philipgolis in
1947 en begin as vakleerling-elekirisién op die destydss Suid
Afrikasnse Spoorwes en Hawens in Bloemfontein wark.

Mnr Boshoff voltooi sy vakleerlingskap in Februarie 1953 en
werk later as |aboratoriumassistent In die SAS. se
toetslaboratorium in Langlaagte..

In Oktober 1956 aanvaar hy diens as Toetsingenieur by die
Dorpsbestuur van Welkom waarna hy na die Munisipaliteit
van Ceres in die Kaap as EI!klrnlugniese Ingenieur in Oktober
1958 verhuis en na die Vanderbijiparkse Munisipaliteit as
tweede in bevel van die Departement van die Elektrotegniese
Slgds\npeninur \'r? SGDSﬁmhM 1961. Bokkie word tot Elek-

van Ve in

1979 bevorder.

Hy verwerf die Nasionale Diploma in Werktuigkunde in 1952
en Staatsbevoegdheidsertifikaat, Elektriess, Bedryf, in 1957
en word geregistreer s Gediplomeerde Ingenicur in
November 1987.

Hy is lid van die S A Instituut van Elektriase Ingenieurs asook
van dia Institulit van Gediplomeerde Wertuigkundige en E1e
trotegniese Ingenieurs on het ook vir 10 jaar in die raad van
laasgenoemde instituut gedien.

In September 1953 is hy met Lettie Willemse gatroud en 3 kin-
ders is uit die huwelik gebore,

Mnr Boshoff is ‘n getroue vriend en kollega van dig VMEOQ en
het hier reeds diep spore getrap. Hy was voorsitter van dio
Hoéveldtak en het reuse werk verrig, met onder andere,
wysigings van bedradingsregulasies en op SABS komitees,
wat te doen gehad het met bedrading, gedien.

Ek vra Mnr Boshoff om nou hierdie sertifikaat in ontvangs te
ncem. Baie geluk Mnr Boshaff.

Mr Gerhard Gerber: Affiliate
in 1922, and ed

From left to right: Alderman Ben Steyn, Boksburg, Prof, Cir.
Ryno Kriel, Bloemfontein, Mr Gehard Gerber, Affiliate, Mr Nat
Kirschner, Affiliate, Mr Theunis Stoffberg, Eskom and Mr
Jacobus Boshoff, Vanderbijlpark

cated o
1947 1o South Africa and worked for the first 4 years as Assis-
tant Engineer for Messrs Schindler Lifts. He then had 5 valu-
able years as llluminating Engineer and District Manager in S
A philips. In 1956 he joined the technical agency firm of A M
Burgun (Pty) Lid and was appointed the independent agent
and Resident Engineer for the Zellweger Ripple Control Divi-
sion of Switzerland

Since 1956 Gerhard has dedicated his main interest and
energy 1o load management, in which field he is still very
actively and happily engaged. To his success, consider that
Zellweger ripple control covers Municipal networks of aver
4000 MVA in South Africa, and most of his City and Town
Electrical Engineer clients have also become his personal
friends, some for aver 30 years. Gerhard pays special tribute
to this last fact, and warm-heartedly thanks all his friends for
this loyal support and friendship,

He regularly attends AMEU Canventions, the first in Cape
Town in 1957, He is married to Joan, who is also actively
engaged in the business. Their eider son, Peter, joined the
family business as a partner over 10 years ago, after extensive
education and training abroad. Their younger son, Richard, is
& computer programmer gaining further expertise in Switzer-
land e
Some of Gerhard's hobbies are: Hiking and skiing, and he is
8150 a bit of a herbalist and wine lover.

Ladies and Gentlemen, it now gives me great pleasure to pre-
sent Gerhard Gerber, a dear friend and colleague of the
AMEU, with his certificate of merit.

Congratulations and best of luck Gerhard.

Mr | L Hobbs: Uitenhage
Although | have already presented Mr lan Hobbs with his cer.
tificate of merit, | feel that | should tell you something about
lan's background and his meritorious service to the AMEU
Ian Hobbs was born on & diamond mine near Pretoria - grew
up on a gold mine near Benoni —was educated at Benoni High
Sehool and the Witwatersrand Tachnical College in Johan-
nesburg

He completed his apprenticeship as an electrician during the
war years and then worked for Messrs L H Marthinusen

Ha completed a learner engineer's course on a gold mine near

Mr Gerhard Gerber was born in
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1othe Free State
girl in the same year and obtained
(Mines and

Reunert & Lenz
1851, He married a Swit
Certificate of

his

Works).
His municipal career commenced a year |ater when he joined
the Welkom Municipality under past President Bob Barton. In

Sy universitei i

siteit vir Christelike Hodr Ondenwys en aan die Stellenbosch
Universiteit.

Hy behaal onder andere die volgende grade: M.Sc, M.ED.,
D.Phil.

Hy was onderwyser by die Potchefstroom Boys High en

of Virgi
and attended his first AMEU Canvention in 1956. During this
time lan became a member of the Reef Association of Munic-
ipal Electrical Engineers. He was Secretary, Vica Chairman
and Chalrman, in fact the last Chairman of this Association as
it was disbanded in 1962 ta form the Highveld Branch of the
AMELU. lan was the first Chairman of the Highveld Branch and
as such was a member of the AMEU Executive Committe in
that year.

lan contributed a technical paper to the AMEU Convention in
Windhoek in 1964.

He laft Virginia in 1970 to join the Uitenhage Municipality as
Deputy Electrical Engineer under John Dawson and he holds

Hoérakool.

Professor Kriel was Lektor by Stellanbosch Universiteit,

daarna Senior Lektor en twee jaar later Professor by die Uni-

versiteit van die Oranje Vrystaat.

Tans is hy 'n sakeman.

Ryno Kriel is STadsraadslid van Bloemfontein vanaf 1973 tot

hede. Was onder andere gedurende hierdie tydperk lid van

die itee en van i

Dames en here, Professor Ryno Kriel is 'n jarelange vriend en

steunpillaar van die VMEO en was tot onlangs vir 'n hele paar

jaar 'n lid van die Uitvoerende Raad van die VMEO.

Dit is dus my eer en voorreg dat ek names die VMEO hierdie
i idserti vir uitstaande diens aan die

the post ta this day. He is & registered engineer,
& member of the South African Institute of Electrica
Engineers, a member of the Institute of Certificated Engineers
and has taken an active part in the procsedings of the Cape
Eastern Branch where he has been Secretary for the past
seven years.

|an retires in a year's time.

Our grestings and congratulations to lan.

Mr Nat Kirschner: Affiliate

Nat Kirschner was born in Johannesburg on 30 June 1924.
He matriculated at Parktown Boys High, Johannesburg and
served In the Special Signal Services during the 2nd World
War.

Nat obtained a B.Sc. degree in Electrical in 1944

VMEQ gelewer, 8an Professor Ryno kan oorhandig.
Bais geluk Professor.

Raadsheer Ben Steyn: Boksburg

Raadsheer Ben Steyn ontvang sy skoolopleiding by die Mal
tin School en Boksburg High School en daarna by die
watersrand Technical College, Vanaf 1938 tot 1942 was hy as
vakleerlingelekirisién by die ERPM-myn ingeskryf.

Daarna werksaam op die myn as ‘n elektrisién vir enkele jare.
In 1946 begin hy sy ei heid as

Tans is Ben besigheidsman en Direkteur van Maatskappye in
Boksburg. Hy dien reeds op die Boksburg Stadsraad vir 231
jaar en was 2 keer Burgemeester van die dorp, Tans is hy weer
Burgemeester vir die derde termyn en staan weer as kan-

I 3
and in Mechanical Engineering in 1948, at Wits Univarsity.
in November 1946 he joined Messrs A Reyrolle & Company
and after 3 years in the UK returned to SA.
In 1954 i i
ern Rhodesia (Zambia) and became Managing Director —
Reyrolle for Central and East Africa in 1960 in Salisbury (Ha-
rare).

Nat was posted back to Johannesburg as Managing Director
- Reyrolle in SA in 1865 and became Managing Director
Reyrolle Parsons Group in 1969.

North:

1988 plaas-
vind.

Sy belange is in dorpsontwikkeling en diens aan sy mede-
mens. Hy dien op verskeie komitee's en organisasies in
Boksburg.

gs is "n groot eer van
Boksburg hom as Raadsheer aangewys het.
Ben Steyn dien reeds baie p die Uitvoerende Raad van

die VMEQ, waar hy nie net die VMEQ maar ook my persoonlik
baie bygestaan en ondersteun het. Veordat hy op die Uit
voerende Raad gekom het, was hy baie jare Boksburg Stads-

of NEI
1978 and Chairman, Electrical Division NEI Africa, in January

Nat is & Member of the SAIEE and a Member of the IEE(UK)

and Chartored Engineer.

Nat has been attending AMEU main and technical meetings
it

raad se om saam met my VMEO-konvensies
en vergaderings by te woon,

Raadsheer Ben Steyn is sonder twyfel ‘'n goieie en getroue
wriend van die VMEQ en sy uitstaande diens en bydrae word
terdeé waardeer.

Dit is dus vir my ‘n froise comblik dat ek hierdie ver-

since the late 1950
been a regular or to the Eastern Cape Branch meetings
since their beginning almost without fail.

Nat and his wife Freda have three children and four grand.
childrer

Nat is a keen golf and tennis player.

It is with pride that Nat gives credit to his wife Freda for her
wonderful support of him in their 34 years of married life and
faels that this award belongs to her as well.

It is now my privilege and pleasure to call forward Mr Nat
Kirschner to present him with this award.

Congratulations and best of luck, Nat.

y rd Kriel:
Prof Rdl Ryno Kriel het sy skoalopleiding by Grey Hoérskool in
Port Elizabeth, ontvang.

aan Raadsheer Ben Steyn, my eie

Baie geluk Ben

Mnr Theunis Christoffel : Eskor

Mnr Theunis (Stoffie) Stoffberg is op 25 Oktober 1923 op

Krugersdorp gebore. Hy is met Babs Scheepers op 3 Julie

1948 getroud. Tans is mnr Stoffberg ‘n wewenaar met twee

kinders an vyf kleinkinders.
Lo .

aan die Hoérskool

in Johannesburg in 1939,

Hy graduser as BSc (Ing) (Elektries) aan die Universiteit van
die Witwatersrand in 1944,

Verder behaal hy in die sestigerjare ook die MBA-graad aan
die Universiteit van Pretoria, en die Governmentsertifiksat
van Bevoegdheid as Elekiriese Ingenieur.
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Stoffl is geregistroer as Professionele Ingenisur en s fid van

ledﬂl’ﬁskap vanaf 1955 tot 1956 Theunis Stoffberg gebruik

Instituut die Ui Raad van
die Ingeniaursvereniging van Suid-Afrika. o VIED.
Vanaf Januarie 1948 tot Junie 1988 was hy ‘n werknemervan  Na die kongres in Pretoria in Mei 1956 het hy die merendeel
die Munisipale Elekirisiteitsonderneming van Pretoria, san-  VMEO Tegniese i enhet
vankiik as Junior Ingenieur, en later as Toets- en Beph dikwels bygedra tot die verrgtinge.
ingsi I i Stad Esk

0 Al ek
trisitsitsingenieur.

is v
mmﬂhhe taak om die oénskynlil

meermale belas met die
ho& Eskom-tariefverho-

Sedert 1 Julie 1968 tot die huidige is hy 'n id van
Eskom in verskillende hoedanighede. Hy was onder andere
Eskom se Hoofbeplanningsbeampte en daara Kragver-
kopebestuurder. Hy sal op 26 Oktober 1988 op sy B5ste ver-

VMEO-kong

en aan 1 i i i ¥
hierdie ings te L

Dames en here, as daar ooit 'n vriendelike persoon was, dan

jaarsdag uit Eskom se diens aftree as.

konsultant.
Sy i met die Verenigit

g van Elektrisi-

{voor die aansteliing van 'n VMEO Sekretaris) was daar geen
‘amptelike sekretaris van die VMEQ nie on het mnr Dirk Hugo,
die wvan Pretoria, de sy

AMEU TECHNICAL MEETING — SEFTEMBER 1988

isdit
rel, teen-oor een en almal, ongeag
dank daarvoor 8an u mnr Stoffberg.

Namens die VMEQ gee dit my dus groot genoeé om hierdie
verdienstelikheidsertifikaat san mnr Theunis Christoffel
Stoffberg te oorhandig.

Baie geluk Stoffie.

ofwat jy was. n Groat
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MOONTLIKE PRIVATISERING VAN
ELEKTRISITEITSONDERNEMINGS IN PLAASLIKE BESTUUR

J.G. MALAN -

KEMPTON PARK

POSSIBLE PRIVATISATION OF
ELECTRICITY UNDERTAKINGS IN LOCAL GOVERNMENT

Mnr J G Malan, Elektrotegniess Stadsingenieur, Kempton
Park

MNR A HL FORTMANN: PRESIDENT

Demes an here, ons kom nau by die earste referast wat deur
mor Jan Mnlunge\swﬂrsa\wnm H\ermelefelaat “Moontlike

gs in Plasslike Be-
e et et s aanloiop ne ierdie Tegniese Vergadering,
reeds wye belangstelling gewek en is ek oortuig daarvan dat
u dit besonder insiggewend sl vind

Jan Gysbert Malan is a Bolander by birth, served his time
and received his basic engineering training with the former
South African Railways. Thereafter he worked in the private
sector, specializing in HV Switchgear and protection for four
years with Messrs Johnson & Phillips where he gained valu-

ience in th il and
machines. In 1968, Mr Malan joined the Kempton Park T
Council as Deputy Town Electrical Engineer where he wit-
nessed & maximum demand grawth from 20t0 200 MVA in 20
years.

In 1975 Mr Malan went back to the coast to serve as Town
Electrical Engineer of the newly formed Vredenburg/Sal-
danha Town Council and returned to Kempton Park in 1977
where he now holds the position of Town Electrical Engineer.
He is a Member of the South African Institute of Electrical
Engineers and halds the Certificates of Competency for Elec-
trical and Mechanical Engineers.

Stemming from wine farming stock, he has a keen interestin
the collection and consumption of good winel
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1. INLEIDING 1. INTRODUCTION

tlemand het gesé dat Privatisering as beginsel bale groter s
mens self is. Dit het soveel intrinsieke krag dat niemand dit kan
wearstaan nie en dit bateken dat diegene wat dit probeer weer-
staan sal veroorsaak dat verkeerde besluite in die proses ge-
neem sal word wat daardie organisasié op die lange duur sal
benadsel. Privatisering is nie 'n modewoord nie - dis nie 'n cli-
che nie - dit is ‘n werkiiheid wat elke dag rondom die sardbol
gebeur. Ons, die mense wat in die last 20ste Eeu dinge last ge-
beur - ons besaf nie hoe bevoorreg ons is om deel van hierdie
grootsa gebeurtenis te wees nie - ' gebourtenis wat hom mis-
Kien een keer in menseheugenis voordoen. Hierdie referaat is
goskryf enkele dae nadat die Regering aangekondig het dat
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Somebody said that Privatisation a8 & principle is much greater
than mankind. It possesses so much intrinsic power that nobody
can resist it which means that those who attempt o resist it will
give rise to the wrong decisons being taken which will be injuri-
ous 1o their organisations in the long term. Privatisation is nota
word in vogue - itis not a cliche - it is a reality which occurs
every day around the globe. We, the people living in the late 20th
Century who are responsible for making things happen, we are
not aware of how privileged we are to be part of this great oc-
curence which presents itself perhaps onee within living mem-
ory.

This paper was prepared within days after the Government

1



Wetswysiging ingedien sal word wat Eskom, die SAVD en die
Pos- en Telekommunikasiewesa in hul geheel of na verdeling in
toepaslike sal omskep in wat

announced that legislative amendments will be tabled with a
view to v.runsfurmmg Eskom, the SATS and the Pcsl and Tele-
ions in their entirety or after division into appropr

ten dos! het am wins te mask en belasting to betasl.
F ie vanjaar het di

dent in dis pariement gesd dat In i i van dis uksssvolle
re-organisasie wat met Eskom bereik s, sal die nodige onder-
soeke wat daarop gerig is om beursnotering te verkry in dia ge-
val van Eskom eerste gedoen word. Hierdie aankondigings het
in Suid-Afrika gekom op omtrent dieselfde tydstip toe Mev
Thatcher aangekondig hot dat hulle ernstig na die privatisering
van die elektrisiteitsvoorsineingsbedryf in Engeland kyk.

Dit is ondenkbaar dat hierdie groot insteflings eenvoudig in
die ope mark op tender geplass sou word en dat die mees aan-
vaarbare aanbod aanvaar sou word, Die private sektor beskik
nie cor die finansiéle vermo om hierdie enorme instansies 1o
koop nie, Daarom is beursnotering onvermydelik. Dit impliseer
dat die bestuur en werkerskorps in die uitvoering van hulle on-
derskeie pligte in 'n stotus quo situasie behou sal bly met die
verskil dat i

ate business units, Into undertakings with the anism of making
profit and paying tax.

In his opening address on the 5th February this year the State
President said in parliament that in the light of the successful
re-organisation achieved in Eskom the necessary investigations
into abtaining stock-exchange quotation in the case of Eskom
will be carried out first.

These announcements in South Africa came at the same fime
when Mrs Thatcher announced that they are seriously consida-
ring the privatisation of the electricity supply industry in the
United Kingdom.

put up for sale and nm the most favourable tandor will bs ac-
cepted and sold to the private sector. The private sector does
not have the financial capability to purchase such enormous or-
ganisations and therefor stockmarket quotations seems inevit-
able. This implies that management and the work force wil re-
in the execution of their respective

verwag
en derhalwe sal iteit en it voorrang geniet
Dit het immers met die privatisering van British Telecom en an-
dere gebeur. and therefor

Pmlunﬂl’\g. om in W dce\ te slaag, nf om ‘n bepaaide be-
e doe\ hetom

wins

\mn with the diffirence that shareholders expct dividonds on
and will re-

ceive high priority. This indeed hlppln!ﬂ with the privatisation
of British Telecom and others. Privatisation, to succeed in it's
objective, namely to transform a given business unit into an
with the object of making a profit and of paying tax

kied. Daar is weinig sin in dat 'n sekere van sy
aktiwiteite uitkontrakteer na ‘n private ondememing torwyl hy-
self beskik oo die infrastruktuur en produksiefaktore nl. kundig-

must be carried out at macro level. There is little sense in con-
tracting out certain of ts activities while the undertaking itself

haid, te doen. Dit  has a s disposal the Infra siructure and yield factors such as
s nie diti expertise, machinery and material o do it itself.
" die This is not

geste)
kontrakteur om te sien en dan het die bedryfsinstansie weer
mense nodig om md:a rudnumr om te sien. Die landsekono-
kop

dis koste van die elndpmdui.

Talle Westerse lande het oor die afgelope tien jaar hulle hos
inflasiesyfors aansienlik laat dal deur midel van onder andere
privatisering. In Suid-Afrika werk meer as 50% van die ekonom-
ies aktiewe burgers vir die Staat an verwante opentaro liggame

Talle van hierdie openbare Mgmme mnt wing maar betaal nie
belasting nie. ie
van.

In elke dorp of stad is die elekirisiteitsvoorsieningsonderne-

this. of

ing stock, as normally a consultant is appointed to look afiar the
contractor and the undertaking then requires qualified person-
nel to look after the consultant. This, the economy can il affard
since it has an inflationary effect an the cast of the end product,

Many Western Countries lowered their high inflation figures
dramatically over the past decade as a result of, inter alia, pri-
watisation. In South Africa more than 50% of the ecanomically
active citizens work for the State or associated public bodies.
The pay bill of the State cnnmmbﬂm of the nmlual State ex-
penditure. Many of 5 busi-
nesses at a profit but they don't pay tax. The electricity supply
industry is one of the best examples.
In every town or city the electricity supply undertaking is one

city,

ming een van
n wins mask maar nie belasting betaal nie. Sy wins word in die
plaaslike belastingfonds gestort meestal ter finansiering van
kruissubsidies op openbare diensts wat teen ‘n verlies of selfs
gratis gelewer ward, Voorts word elektrisiteitstariews dikwls
opwaarts aangepas, nie omdat die elektrisiteitsondsrmeming se
inherente kostestruktuur dit regverdig nie, maar om op die
plaaslike bestuur se books globaal te lant Kop. Elektrisiteit is 'n
noodsaaklike rou materiaal - dit moet as sulks teen die moes
ekonomiese tarief voorsien word.

Om dit ekonormies te kan voorsien moet die onderneming sy
besluite onbevange op ekonomiese faktore laat berus. Ditis dus
duidalik dat burokratiose requlering en politieke druk faktora is
wat belemmarend op hierdio doslwit inwerk.

Plaasike owsrheds s geneig om hul hulshoudaliko verbrui-

fthe
does not pay tax. The profit is deposited i
mainly to financa cross subsidies to public services rendered at
a loss or even at no charge. Further, electricity tariffs are often
jacked up, not as a rsult of any deficienty in the undertaking’s
cost structure but to balance the books of the local authority at
large.
lectricity is
‘to the end user atthe most economical tariff, In order to supply it
economically the undertaking must be able to make impartial
decisions based on prevailing economic factors. Clearly, burs-
aucratic regulation and political pressure are factors posing an
‘obstruction to this obj
Local authorites are inclined o subldias their domestic con-
sumers (voters) at the expense of the commercial and industrial

tarief die
16 on nywerheidsverbruikers. Wanneer tariewe in die media ver-
gelyk word dan word slegs die huishoudelike tarief voorgehou.
Politiaks druk ks ity
‘westruktuur vergelyk word dan vind ons dat die huishoudel
tarief relatief hoog is tot die grootmaattarief. Die rede weereens
i~ daar is geen politieke besluitneming nie tariews word op n

]

When tariffs are quoted in the media then only the
domestic tariff is mentioned. Political pressure is the main rea-
son. If we compare the Eskom tariff structure we find that the
domestic tariff is relatively high in relation 1o the bulk con-
sumer’s tariff. The reason again; there is no political decision
making and tarifis aro derived sclentifically, recovering fixed
and running costs on a pro-rata basis.
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wetenskaplike basis bereken en vaste- en bedryfskostes word in
die tariewe pro-rata verhasl.

Die vervaardigingsbedryf moet sy krag teen die laags moont-
like tarief ontvang sodat hy kompeterend kan produseer, sy
wins kan maksimaliseer en meer belasting betaall Dit is in lyn
met die filosofie oor privatisering.

Die ui ling vai is'n vir die
inwerkingstelling van dve ‘Witskrif oor Privatisering en Deregule-
ring wat in Augustus 1987 deur die regering vrygestel is.

Dit Witskrif het vyf metodes van privatisering geidentifiseer,
nl.

+ Die verkoop van Staatsondernamings en bates
+ Vennootskappe tussen openbare institusies en die private
sektor
Die verhuur van sekere regte aan die private sekior wat vor-
heen deur die Staat besit is
* Die van sekere
private sektor
* Wanneer dit noodsaaklik word dat sakere dienste of bedry-
wighede na die private sekior oorgeplass word,

*

aan die

Hoewel die Witskrif die regering se houding en breé beleid oor
privatisering uitspreak word die implimentering daarvan gokor-

dreig word. Op Kwasi-regeringsviak kan politici die gevoel kry
dat politieke mag hulle ontneem word.

Indien die vyf metodes egler bestudeer word, word dit duide-
lik dat weinig van hulle in een fase as uiteindelike doelwit deur-
gevoer kan word, maar indien hulle as stadiums in ‘n makro-pri-
vatiseringsprogram ingevoeg word, dan kan hulle almal as ont-
wikkelingsfases dien wat op mekaar volg totdat die hoofdoeiwit
bereik is.

RSP VAN
Privatisering moet nie 'n verdere konsenirasie van ekonomiese
mag in die private sektor tot gevolg hé nie. Die bates wat die
openbare sektor besit wat deur middel van privatisering in die
private sektor se hande geplaas word moet eweredig versprei
word. In Brittanje het Mev Thatcher haar sukses met privatise-
ring grootiiks te Ganke daaraan dat aandeelhouding onder die
parsoneel en kisin beleggers aangemoedig is.

Die Amerikaanse professor in Ekonomie aan die Southern
Mathodist University, Ravi Batra, in sy bosk “The Great Depres-
sion of 1990" sé dat wanneer konsentrasie van rykdom in die
hande van 'n beperkte aantal mense geplass word, dit resessie
in katastrofe laat verander.

Hy sé: “When this happsns, the losers seek to mmmn orim-

their borrowing.
lv less creditworthy, being less wealthy. m- unnmmlm the
soundness of the banks. Secondly, the richer the rich get, the
imare prone they are to plume into speculative investments.

‘Whole population. When recession comes along, i triggers a
collapse of the by-now shaky financial system - and thatis what
turns recession into a once-in-a-fifetime cataclysm®.

Minister Barend du Plessis sé die openbare sekior se besig-
heid is om dienste te lewer én die prys wat hy daarvoor vra is
belasting. Dit is 'n duidelike opsomming van die grondslag van
dienslewering in die openbare sektor en beteken by impiikasie
dat dienste wat deur die belastingfonds gefinansier word histo-
ies by die openbare sekior tuishaort en dat dienste wat deur
middel van tariews gefinansier word, nl. die handelsonderne-
mings, nie noodwendig by dis openbare sektor tuishoort nie.

The manufacturing industry should receive its power at the
lowest possible tariff so that it may produce competitively, make
a bigger profit and pay more tax!

line with the philosophy an privatisation.

Th for the

introduction of the White Paper on Phaivtion a0 Deregula-

tion which was released by the government in August 1987.
The White Paper identified five methods of privatisation viz.

The sale of public sector enterprises and assets
Partnerships

Lessing of business rights

Centracting out, and

Discontinuation of & service or activity which was previously
provided by the public sector.

Although the White Paper expresses the government's aftitude
and broad policy towards privatisation, it's implementation is
hampered by bureaucrats who feel threatened in their secure

At level politici get the
feeling that However,
if the five mmhuds are examined it becomes clear that few, if
any, of them can be introduced in a single phase 1o reach the
ultimate objective, but should they be incorporated as stages
into a macro-privatisation program, then all of them may act as
development stages following one another until the principle
abjective has baen reached.

3. SPREADING OF ECONOMICAL POWER

Privatisation should not have a further concentration of econ-
omical power in the private sector. The assets owned by the
public sector which by way of privatisation will be put in the
hands of the pri d 3 In Bri-
tian Mrs Thatcher' i drive is mainly
contributed to the fact that shareholding among persannel and
‘small investors was encouraged.

“The American professor of Economics at the Southern Meth-
odist University, Ravi Batra, in his book “The Great Depression
of 1990 says that when concentration of wealth is put in the
hands of a small number of people, recession wirns into cata-
strophe.

He says: “When this happens, the losers seak to maintain or
improve their living standards by borrawing. Yet they are inher-
ently less creditworthy, being less wealthy. This undermines the
soundness of the banks. Secondly, the richer the rich get, the
more prane they are to plunge into speculative investments.

whole population. When recession comes along, it iriggers a
collapse of the by v i - and that
!ulm recessions into a one-in-a-lifetime cataclysm.”

nce Minister Barend Du Plessis says the public sector's
buaLn-sa is 10 provide a service, the price of which is paid as tax,
This is a clear summary of the basic principle behind service ren-
dering in the public sector and by implication it means that ser-
vices rendered and financed by the rates fund historically vests
inthe way of tariffs,
such as trading undertakings, do not necessarily belong with the
public sector. This outiook would be beneficial to the view that
tariffs for and costs of services rendered should increasingly be
brought into line with actual costs.

4. Y SUPPLY

INDUSTRY
The Bdﬂlh Financial Scmehly o the treasure, Mr John Moore

Hierdie is ook vir die
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dat tariewe vir en kostes van dienste wat gelewer word toene-
mend in verband gebring moet word met werklike kostes.

4. MONOPOLISTIESE AARD VAN
ELEKTRISITEITSVOORSIENING

Die Britse il ie te ie, mnr

sé: “Daar is altyd geglo dat net politici en staatsamptenare met

monapolistiese mag vertrou kan word omdat hulle dit met self-

beheersing, geregtighaid en bogrip kan doen. Watter snert was

dit niel Ervaring het ons geleer dat wat dia verbruiker betref, die

staat net so maklik ‘n monopolistiese posisic kan misbruik as ‘n

private eienaar.”

Die Witskeif in hoofstuk 5.25. sé die Regering sien weinig
langtermynvoordesl daarin om deur die totale vervreemding
van bates e deur 'n pri
monopolie te vervang.

Wat hierdie siening nie erken nie is die feit dat enige privaat-
sektormonopolie spoedig die veld van mededinging sal betree
Die apenbaresektormonappolie daarenteen ward dmv regule-
ring dasrteen beskerm.

Dis monopolistiese aard van 'n tipiese elektrisiteitsonderne-
ming bastaan daarin dat daar op plaasliks visk ingis
insy naamiik &n kragver-
kope, bestaan nic. Dit is onprakties en onekonomies om twee
afsonderlike ondernemings in dieseffde straat to hé wat krag te
koop aanbis i

ing. Sy hoof aktiwiteit, nl.
om elektrisiteit vir verkope beskil ir te stel. oorspan 'n bre
wveld van kundigheid en aktiwiteite en sluit in lynfunksies soos
die skepping en bou van nuwe kragstelsels, en die instandhou-
ding van tolsel i

beheer.
In hierdie operasies is die private sektor uiters aktief en indien
die geprivatisearde onderneming se in-huis prestasies die toets
van mededinging kan weerstaan, slegs dan het hy 'n bestaans-
reg. Indien nie, sal dit vir die onderneming meer ekonomies
wees om die verskillende aktiwiteite uit te kontraktaer. Hierin 18
die gevaar egter in die gehalte diens wat aan die verbruiker gele-

wer word.
Indien hiardie lyn- en stafaktiwitaite in simpatie met meksar
is, komplimenteer hulla mekaar en die resultaat vind uiting in '

officials may be entrusted with monapolistic power as they
would deal with it with selfcontrol, justice and understanding.
What a lot of trash! Experience taught us that as far as the con-
sumer is concerned, a manopolistic situation is abused by the
State as easily as it is done by a private proprietor.” The White
Paper in paragraph 5.2.5. says the government sees little long
term advantage through the total slienation of assets in the re-
placement of a public manopoly by a private monopaly.

This view, however, does not acknowledge the fact that any

i ition. The

public monopoly, on the contrary, is protected against competi-
tion by way of regulation.

The monopolistic nature of a typical electricity undertaking
exists in the fact that na competition prevails locally in it's main
function (business) namely power purchases and power sales. ft
is impractical and uneconomical to have two separate undertak-
ings selling power in the same street. However, it's main activity
s liable or could be subjected to competition.

It's main activity, ie. to make electricity available for sale,
spans a wide field of expertise and activities and include line
functions such as the creation and building of new power sys-
tems, and the maintenance of the existing networks, as well as
staff functions such as planning, administration, leading, test
and research and control. The private sector is most active in all
these operstions and the in-house achievements of the pri-
vatised undertaking will have to withstand the test of competi-
tion in order to enjoy justification at all. If not, it will be more
‘econamical for the undertaking to put such activities out to con-
tract. However, in this venture the danger lies in the quality of
service rendered to the consumer. Should these line and staff
activities be in sympathy they complement each other and the
end result culminates in a harmonious and swift service to the
end user. Should they be fragmented, however, in the form of
independent private enterprises which have to be co-ordinated
by management, then normal operating problems will forever
deteriorate into emergencies, resulting in the quality of the ser-
vics to the end user to suffer.

The personnel of the local undertaking has usually bsen

s ¥ yoars i the skilia of a dedk foniia

l could by , it would
be necessary 1o prepare the personnel 1o accept public respon-
sibility for all facets of a public service without which the present

flinke diens.aan die i Indien hulle
egter gefragmenteerd is in die vorm van private
instansies wat deur dié bestuur van die gokoordi-

day ity cannot exist. it is inevitable that
shall strongly exist in management and it is

neer moet word, sal normale bedryfsprobleme telkens in nood-
situasies ontaard en sal die kwaliteit van die diens aan die sind-
verbruiker daaronder ly.

Die d

important that they have a thorough understanding of the soul
of the business. If this is not the case, it must be reinforced ax-
trinsically.

A privatised electricity
the

will be free

baie jare heen geskoal in die wan 'n toegewy
dians ssn die publiek en voordat so 'n ondermeming geprivati-
seer kan word sal dit nodig wees om daardie personssl voor te
berei om publieke verantwoordslikheid te aanvaar vir alle faset-
e van die h
skap nie meer kan bestaan nie. Voorts moet antrepraneurskap
uiteraard in die bestuur sterk aanwesig woos en most hulle in-
ie erstaan. is nie moet

dit van buite versterk word.
fi 4

vry wees om
in die ope mark met die private sektor te kompeteer. Dit is nou
deel van die private sektor. Konstruksie- en instandhoudings-
werke kan oor die munisipale grense heen uitgevoer ward.

word, selfs in die f re-
Hy kan selfs 'n word,
Die Thatcher-regering het in 1984 besef privatisering was so
i ied uitgebreikon  Should this

in

pri tor. It is now part of the pri-
vate sector, Construstion and maintenance work can be under-
taken across the municipal boundaries, Franchises may be com-
missioned, even in the air conditioning and computer fields. It
rmay even becoma a wholssaler.

The Thatcher government realised in 1984 that privatisation
was 50 suscessful that is could bo extendad 1o the state con-
trolled monopalies. They claim that privatisation enhanced effi-
ciency, whether a monopoly is involved or not. They also think
that their policy 1o create & widesproad shareholding creates
public that expects an acceptable return on it's investment, as
well as fair pricing.

At tha end of the day the public judgos price and qualit of
service. Price can be judged by comparing tariffs across muniol-
pal boundaries. Quality of service, although mors difficult to
measuro, is subject to creating a percaption among the public.

g
word. Hulle beweer privatisering hat bewys dat dit doeltreffend-
heid verhoog, of 'n manapolie betrokke is of nie. Hulle meen ook
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or become negative, it usually cannot
be rectified by facts. Only a counter perception puts it sraight
over a long period of time and that counter perception Is assaci-
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dathile balaidoni kwni’n

ke st o v ot v g
wag, asook regverdige pryse.

Aan die einde van die dag meet die publiek prys en gehalte
van diens. Prys van tariewe kan eenvoudig oor munisipale gren-
50 heen gemeet word, Gehalte van die diens is, hoews| moeliker
maetbaar, onderworpe aan die skepping van 'n persepsie by die
publick. Indien hierdie persepsie negatief word of is, kan dit ge-

ated with hard work and a sustained, dedicated, high quality ser-
vice.

5. DEREGULATION

Privatisation cannot be fully achieved unless appropriate de-
regulation s instituted. Appropriate deregulation should there-
for be

wooniik e deur fate roggestel word nie. Siegs ' teeny
“nlang periode reg
werk en 'n vaighous, toegewyde, hod gehalte diens.

met harde

5. LERING
Privatisering kan nie volkome slaag voordat toepaslike deregu-
lering plaasgevind het nie. Toepasiike darwulunm moet dus

10 pave the way of
follow in creating a free market and a more efficient ewmmv
The irony, however, is that dereguiation must be initiated by
the bureaucracy, and it is this very bureaucracy whose liveli-
hood is attributable to law enforcement in the execution of it's
duties. It can therefor be expected that deregulation will prevail
with drag. On the ion that

nie die voarloper wees en vir wat dan
logies daarop sal volg in die skepping van ‘n vrye mark en ‘n
loaltreffende ekonomie.

Die ironie is dat deregulering deur die burckrasie geinisieer
moet word en dit is diesolfde burckrasie wat sy lswensbestasn
te danke het aan die toepassing van regulasie in die ultvoering
van sy pligte. Dsar kan dus verwag word dat deregulering met

the phasing out of restrictive measures on the indi-
vidual as well as the industry, it's effect has wider implications.
Discretion versus regulatior the differance between a free
market against a controlled economy. The White Paper justly
states: “The approach 1o regulation must therefors emphasise
the promotion of economic activities and be less directed to-
wards |h!|7 control.”

sleuring sal n.llntd C"‘“ g van be-

et 8y tkwarking wyet liasien. Diskroaeia tsencor regedaais
is die onderskeid tussan vrye mark teenoor ‘n beheerde ekano-
Die Witskrif sé tereg: “Die benadering tot regulering moet

power sales is the largeﬂ source of revenue for
The work force is indi-
el afunc-

tion |n the Formull determining the Town Clark's Aulurv Should
the electricity supply undertaking, for that matter any trading

Local

meer op die van en
minder op die beheer daarvan berus”.

be privatised, the revenue component in that for-
mula will be reduced considerably and the local authority will

enksle
wir Plaaslike Bestuur. Die

be demotad to a much lower group. This aspect is

in die s
Fichat g TN B et ot Ko o s
funksie is in die formulo vir die bapaling van dio Stadsklerk se
salaris. Indien dis

idered to be purely tachnical though, as the powers to ba
will be undoubtedly attend to the necessary correcting
measures.

van die handelsondernemings geprivatiseer sou word, sou dm
inkomstekompanent in daardie formule aansienlik krimp en sou
die plaaslike bestuur teoreties in ‘n veel laer groep val. Hierdie
aspek word as 'n blote tegniese punt beskou en sal die owerhe-
de ongetwyfeld die nodige regstellende stappe neem.

Van belang is egter die feit dat die plaasiike owerheid 'n in-
komstebron verloor, nl. winste it ku-gvcrhou Hy verlaor ook
weliswaar dié n daardie
maar daardie in
die sin dat sy besoldiging uit tariefdienste gefinansier word.

Die koopprys van die bate wat geprivatiseer word moet dus
sodanig wees dat die renteverdienste op die kapitale belegging
die verlies aan winste uitwis. In hierdie verband sou verwag kon
word dat uiters kundige beleggingsvaardighede nnnﬂmm‘l
sou word. hoér as die
belegging by konvensionele finansiéle installings in elk nlnl

6. STYGENDE KAPITAALBEHOEFTES

n ontwikkelends dorp of stad word dit al moilicer om die
jnarlikse te laat ks Jaar-
liks toelaat of wat die gem.enmp kan bekostig. DLa Staat het
diesalfda probleem op nasionale viak, so ook het Engeland en
Amerika dit gehad voor privatisering.

Dit lei daartoe dat projekie na die volgende jaar uitgeskuif

of is, however, the fact that the local authority
does loose an important source of revenue ie. profits from
power sales. It indeed also looses the work force in that under-
‘taking although the work force was self-sufficient in that it's re-
muneration was financed from tariffs and not from the rates
fund.

The purchase price of the assets to be privatised must there-
for be such that the interest earned from the capital investment
shall off-set the profit loss. In this connection it is to be expected
that clever investment skill be appropriated. While the rate of
inflation is higher than the bank rate, investment with conven-
tional financial institutions seems to be out of the question any
way.

6. RISING CAPITAL REQUIREMENT

Inany developing wwn 0 city it bcomes more and more dﬂﬁl:nll
1o balance
allows unmullv or which the local community can afford. 1'he
State ha:
Amenu. prior to privatisation.

This leads to capital projects being postponed until the next
year. The following year has it's own requirements as.a result of
continued growth and the postponed project may be further
postponed. The next year the need is so great that the project

e i het van  has t but at by-now-heavily escslated costs. This
: d die ul inevitably the rates structurs.

ity The prediction can be made that times will change to the ef-

Die jaar daarna word die behosfta so groot dat die projek fect that most communitias will no longer be able to afford their

moontiik uitgevosr moet word teen by nou aansieniike ge-eska- ties in their present form as a result of the enormous

loarde kostes en dit plaas verhoogde druk op die belastingstruk-

tuur.
Die voorspeling kan gemaak word dat die tyd sal kom wan-
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neer d nie meer hulle
huidige gedaante sal kan bekostig nie omdat die belang van die
munisipaliteit in die plaaslike ekonomie te groot geword het.

Hierdie aspok word as een van die belangriksts hoekstene
van privatisering vir plaslike bestuur gesien.

7. DIE ELEKTRISITEITSWET (WET 41 VAN 1987)
Elektrisiteitsvoorsiening in Suid-Afrika word deur die Elektrisi-
teitswet geregul

7. Y ACT (ACT 41 OF 1987)
Supply of lectricity in South Africa is being regulated by the
Electricity Act.

The Local Government Ordinance (Transvaal) contains no
stipulation which, for the purpose of this discussion, has det-
rimental effect.

Itis, however, interesting to note that the Electricity Act con-
tains various stipulations which point to the fact that provision
h for i by 8 company.

Die Ordonnansie op Plaaslike Bestuur (Transvaal) g
bepalings wat vir die doel van hierdie bespreking nadelige effek
het nie

Ditis egter interessant om daarop te let dat die Elektrisiteits-

mask is vir die bedryf van 'n onderneming deur 'n maatskappy.
Enkele tersaakiike bepalings is s00s volg:-

Woordbepal

“Lisensie” 'n lisansie deur die Elekirisiteitsbaheerraad kragiens

hierdie Wet tosgestaan vir die ontwikkeling en voorsiening van

elekirisiteit

ing vir die -
risiteit binne 'n bepaalde gebied, met al die daarby behorende
, hetsy dit ui “n lisensi
hetsy dit onder die beheer van Eskom, die Regering (met inbe-
arip van die SAV.D.), ‘n plaaslike owetheld, ‘n maatskappy of
ander vereniging van persone of *n natuuriike persoon gedryf
word.
“Ondernemer” iemand wat kragtens hierdie Wet of enige an-
der wet gemagtig word om 'n onderneming te dryf wat min-
stens een gigawatt-uur elokirisitait per jar verkoop.

Artikel 3:
Die oogmerke van die Eleiarisiteitsbeheerraad is om, behou-
dens die bepalings van hiardie Wet, beheer uit te oafen oor die
elektrisiteitsvoorsieningsbedryf ten einde orde in die ontwikke-
i d i i Verseker, en
am die ander worksaamhede te verrig wat by of kragtens hierdie
Wet aan hom opgedra word

Artikel 4:
1) (b):

Die raad kan die pryse waarteen on die voorwaardes
waarop elektrisiteit deur 'n lisensiehousr voorsien
kan word, bepaal

Artikel 6:

(1 Behoudens die bepalings van subartikel (2) mag nis-
mand behalwe uit hoatde van 'n lisansie 'n onderne-
ming vir die antwikkeling van elektrisiteit of die voor-

ing

sieni yse dasrby betrok-

ke wees nis: met dien verstande dat geen lisensie

vereis word nie deur -

{a)  ’nSwatsdepartement;

{b)  die regering van 'n selfregerende gebiad;

(€] 'n plaaslike owerheid binne sy regsgebied;

(d) 'n streeksdiensteraad;

(8]  Eskom; of

(0 iemand wat elekrisiteit ook vir eie gebruik laat
ontwikkel en nie meer as sen gigawatt-uur
elektrisiteit per jaar verkoop nis.

Artikel 8(4):
i

g sy l i die raad se toestem-
ming aan iemand anders oordra of sedeer nie.

Artikel 12(1):
Indien ‘n li

van sy lisensie of Wet na.
ta kom, kan die raad skriftelike kennis per pos aan hom bestel
om daardie verpligtinge binne 30 dae of die langer tydperk wat
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A few

Definitions
“Licence” a licence granted by the board under this Act for the
generation and supply of slectricity.
“Undertaking” an undertaking for the supply of slectricity
within a defined with all the assets liabili
ing thereto, whether carriod on under the authority of a licence
or otherwise and whether under the control of Eskom, the Gov-
ernment, (including the S.AT.S., a local authority, a company
or other association of persons or a natural parson.
“Unvertaker” any person authorized under this Act or any
other law to carry on an undertaking which sells at leaast one
gigawstt hour of electricity per annum.

Section 3:

The objects of the board are, subject to the pravisions of this
Act, 10 exercise control over the electricity supply industry so as
to ensure arder in the generation and efficient supply of elec-
tricity, and to perform such other functions as may be assigned
1o it by or under this Act.

are as follows:

Section 4:

(1}{b):  The board may determine the prices at and condi-
tions on which electricity may be supplied by a
license.

Section 6:

) Subject to the provisions of subssction (2), no person
shall carry on or engage in any manner in any under-
taking for the generation of electricity or for the sup-
ply thereof except under the authority of
Provided that no licence shall be required by:
(8) A State Department
(b]  the governmant of a self-govarning territary;
(e} any local authority within its area of jurisdic-

tion;
(d)  any regional services cour
{e)  Eskom; or

{f any person who also causes electricity to be
generated for his own use and does not sell
more than one gigawatt hour of ctricity per
annum.

Section 8:
Alicenses shall not cede or transfer his licence to any
other person without the consent of the board,

Section 12:

(n Alisensee fails to meet his obligations in tarms of the
conditions of his licence or the provisions of this Act,
the board may serve upan hum by post a notice in
writing to meet obligations within 30 days or such
longer periad as the board may determine, and if the
licensea falts to comply with the requirements of the
notice -

(b} the board may recommend to the Minister to auth-
erize Eskom in writing to enter upon and take pos-
sess e , and Esk

shallin that event operate the undertaking for and on

of the li and at the risk and
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die raad bepasl, na te kom, an indien die lisensishouer versuim

om aan die vereistes van die kenrisgewing te voldoen -

() kan die raad by die Minister aanbevesl dat hy Eskom
skriftelik magtig om die lisensiehouer se onderne-
‘ming te betree en daarvan besit te neem en moet Es-
kom die onderneming in daardie geval vir en op die
rekening van die on op die lisensieh

the licensee, remitting the balance, if any, of the net
incame derived from the undertaking to the licensee.

Section 13;

m Subject to the provisions of subsection (2), no under-
taker shall transfer his undertaking or any part thereof
or this right of supply to any other undertaker or pros-

er se risiko en koste bestuur en die saldo, as daar i
van die netto inkomste van die onderneming aan die
lisensiehouer betaal.

Artikel 13:
(1 Behoudens die bepalings van subartikel (2) mag geen
ondernemer sy onderneming of 'n deel daarvan of sy
reg op voorsiening aan ‘n ander andernemer of voor-
nemende ondernemer sonder die goedkeuring van
die raad oordra nis
Geen bepaling van hierdie Wet verhinder ‘n onderne-
mer om ‘n ooreenkoms met iemand anders aan te
gaan igens daardie persoon di i
of 'n gedeelte van die onderneming namens die on-
dernemer oprig, bestuur of dryf nie: met dien ver-
stande dat die ondernemer nie van sy bevosgdhede
tinge krag hierdie i

13(8):

Artikel 14:

1 By die inbesitneming van ‘n onderneming ingsvolge

artikel 12 of die corname van bates ingevolge artikal

13 most Eskom of die cordragnemer, na gelang van

die geval, die gewese ondernemer vergaed vir die

‘waarde van die bates wat behoort aan of gebruik

word in verband met die dryf van die onderneming.

(2 Bedoelde waarde is die billike waarde ten tyde van

die corname, met behoorlike inagneming van die

aard en toestand van die bates, en hulle geskiktheid
vir die doel van die onderneming en vir onmiddellike
gebruik.

By die vasstelling van bedoelde waarde word die vol-

gende nie in aanmerking geneem nie:

i) Datdit'n verpligte corname is;

die kiandisiewaarde van die anderneming;

die te wagte winste van die onderneming;

{iv) enige soortgelyke omstandighede of oorwe-
gings.

(b): Waar die koste van die bates reeds gedeehelik of in
die geheel deur midds| van die SR
is, moet hierdie feitin ag geneem word by die vasstel-
ing van die waarde van die bates ten einde te verse-
Ker dat die betrakke verbruikers na corname van die
bates slegs sanspreeklik sal wees vir die delging, by
wyse van die tariewe wat gehef stasn te word, van
die gedeeltes van die bates wat nie reeds uit die ta-
riafinkomste gedelg s nie.

Artikel 16

() Behoudens die bepalings van subartikel 2 is die ver-
koop én voorsineing van elekirisiteit binne die regs-
gebied van ‘n plaasiike owsrheid onder die beheer
van daardie owerheid, behalwe Vir sover ‘n onderne-

mer wettig die reg op voorsiening verkry het binne
daardie gebied of ‘n deel dasrvan, hetsy ingevoige ‘'n
isansie of deur coreenkoms met die piaasiiks ower-
heid of andersins.

Die Wet maak dus weldeeglik voorsiening vir die bedryf van ‘n
G A Qordrag van .

fikhede aan sodanige mastskapy Mmag egler slegs geskied met

d, welke raad voor-

(3) (a)

wasrdes kan stel soos hy gerade 39
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without the board.
of this Act shall prohibit

enter into an agreement with any other person in
terms of which such person shall erect, manage or
carry on such undertaking or any part of the under-
taking on behalf of the undertaker: Provided that the
undertaker shall not be absalved from his powers and
obligations under this Act

Section 14:

(1) At the taking into possession of an undertaking in
tarms of section 12 or the take-over of assats in terms
of section 13, Eskom or the transferee, as the case
may be, shall compensate the former undertaker for
the value of the assets belonging to or used in con-
nection with the carrying on of the undartaking.

(2 Such value shall be the fair value at the time of take-

over, due regard being had 10 the nature and condi-

tion of the assets, and their suitability for the purpose
of the undertaking and for immediate use.

In determining the value in question the following

shall not be taken into account:

(i) thatitis & compulsory take-over

(ii)  the goodwill of the undertaking:

(i) the prospective profits of the undertaking;

{iv) any similar circumstances or considerations.

(b): Whars the costs of the assots have already baen re-
deemed in part of or in full by means of the tariff in-
come, this fact shall be taken into account in deter-
mining the value of the assets in order to ensure that
the consumers concerned, if any, will, after the assets
have bean taken over, only bs liable for the redemp-
tion, by way of tariffs to be charged, for those por-

rlatried

(13)(8):

(3 fa):

tions of
out of the tariff income.
Section 15:
(1 Subject to the provisions of subsection (2), the sale

and supply of electricity within the area of jurisdiction
of & local authority shall be under the cantrol of that
authority, except in so far as any undertaker has law-
fully acquired the right of supply within that area or
any portion thereof, whether under a licence or by
‘agreement with the local authority or otherwise.

The act therefor ‘makes provision for g
of an underiaking by a company. Transfer of responsibilities to
such company shall, however, only occur with the consent of
the Electricity Control Board, which Board may impose condi-
tions as it may deem fit

Itis clear that the electricity supply industry, as a result of it's
economic sensitivity and the total spectrum it serves, cannot be
dalivered inio incompetent hands. The fact that clause 12 stipu-
Iates that Eskom shall temporarily take charge of the undertak-
ing in case of the ficence holder failing to fulfil its cbligations

must
be satisfied when the undertaking is subjected to mismanage-
ment. It would therefor be risky for any local authority to transfer
it's undertaking in & privatisation deal into the hands of an ou-

sider without wansferring the available in-house detail knowl-
edge and expertise.



Dit is egter duidelik dat die

weens sy ekonomiese sensitiwiteit en die totale spekirum wat
hy bedien, nie in onbevoegde hande gelast kan word nie. Die feit
dat artikel 12 bepaal dat Eskom tydefik moet carneem indien 'n
lisansiehouer versuim om sy verpligtinge na te kam, bewys die
erkenning van ‘n combliklike behoefte wat bevredig most word
wanneer die anderneming aan wanbestuur onderwerp word.

Dit s0u dus vir enige plaasiike owerheid uitars riskant woss
om sy onderneming in ‘n privatiseringsaksia aan n buite instan-
sle 0or to dra sonder cordrag van die detail kennis en kundig-
heid wat in-huls beskikbaar is.

8. DIEMAATSKAPPYWET (WET 61 VAN 1973)
Die maatskappywet (Wet nr 61 van 1973) resl die wetgewing
met betrekking tot ‘n maatskappy en die Akte van Oprigting e
Statute van die maatskappy reél sy interne sake byvoarbeeld
i i i ike redls. Die maats-
kappywet 1§ verder minimum versistes neer waarvolgens
maatskappy finansiéle state opgestel moet word en vereis by
implikasie dat voldoen moet word aan dio standpunte oor alge-
mean aanvasrde rekeningkundige praktyk s00s itgereik deur
Die Suid Afrikaanse Instituut van Geokirooleerde Rekenmees-
ters.

Waardevermindering (Depresiasie) on bepaling van wins
(Netto Inkomate)

8. ACT (ACT 61 0F 1873)

The Company Act (Act 61 of 1973) rules the legislation with re-
spect 1o the company whilst the Memorandum of Association
and Statutes of the company dictates it's internal business such
s share capital, objectives and domestic rules. The company
act further lays down minimum requirements whereby com-
pany financial statements are 1o be drawn up and demands by
implication that standpoints with regard to generally accepted
accountancy practices shall be complied with, as isued by the
South Alrican Institute of Chartered Accountants,

Depreciation shall be allowad on all movable and depreciable
property and written off annually against revenus. A company
policy must be laid down by the directors to determine -

= writing-off rates. on every type of asset, such as office furni-
ture, machinery, capital equipment etc

- writing-off method, whether straight line, reduced balance
etc.

The usaful ife duration of the assets and their estimated residual
value after a period in use must therafor be estimated in ad-
vance.
Net income, after tax, of an undertaking available for divi-
il

Waardevermindering most op alle roerende on
goedere voorsien en jaarliks toon inkomste afgeskryf word. 'n
Maatskappybeleid moet dour die dirokteure neergelé word wat
die volgendo bepa

= fskrywingskoerse op elke soort bate (byvoorbeeld kan-
toormeubels, masjinerie, kapitaaltosrusting,

dends and for funds is

calculated throughout, after deduction of annual depreciation.
The cost of capital expenditure, for example movable assets

such as equipment, and the refund/redemption of |

L by, its
netincome. Transfers to reserves and fund accounts take place
i net income.

{reguitlyn, saldo).

Die nuttige lewensduur van 'n bete en sy berssmde resi-
du-wasrde na ‘'n tydperk van gebruik moet dus vooraf beraam

word.
Netio inkomste, na belasting, van 'n onderneming beskikbaar
vir dividende asook vir die bepaling van opbrengs op aandeel-
ftrekking van depre-

siasie vir die jaar.
Die koste van kapitaalultgawes, byvoorbeeld aankoop van
toerusting (roerende bates) en terugbetaling/delging van ver-
pligtings word nooit deur ‘n maatskappy teen inkomste afgetrek
in die bepaling van netto inkomste nie.
Nna reserwes en vind plaas nadat
die netto inkomste, 5008 hierbo aangedui, bereken is.
Die koste van gebous en struktuurverbetering (aanbouings)

to
The cost of buildings and structure improvements {exten-
sior never written off directly against nat income. It is capi-
talised to the balance sheet, as fixed property.
Depreciation is not normally provided for in the case of land
and buildings.

repair and are not
normally considered as capital assets and ars directly deducted
from net income in the year incurred.

Goadwill
Goodwil is an imaginary, non-tangible assst and is only shown
inthe books of a company if paid for in cash. Due 10 the natura of
this assat, companies prefer o write-off this cost againat net in-
come over a period as short as possible. Such write-off is non-
for income tax purposes

word noit di nie maar gekapita-
liseer na die balansstaat, item vaste siendomme.
Depresiasie word normaalweg nie voorsien op grond en ge-

boue nie.
Onderhoud, herstel en vervanging van Kapitale bates word

normaslweg nia as kapitaalbate beskou nie en direk, in die jaar

waarin aangegaan, teen netta inkomste afgskryl.

Kiandisiowaarde

Kiandisiewaarde is ‘n fiktiews, nie-tasbare bate en word slegs in

die boeke van ‘n maatskappy getoon indien daarvoor in kontant

bate verki t

In short, goodwill may be defined as the value of excess
profits expected by the undertaking in the medium term (three
1o five yoars). Excess profits are those surplus profits available
subsequent to provision being made for & fair yield on share-
holder funds. In determining an expected fair yield rate the fol-
lowing are taken into consideration;

how constant flow of revenue and profit expectations will
be

betaal is. As gevalg /an hi
kappye om hierdie koste oor *n periode, 5o gou moontiik, teen
netto inkomste & te skryf. Sodanige afskrywing s nie vir inkom-
stebelastingdosleindes aftrakbaar nie.

Klandisiewsarde kan kortliks gedefinieer word as die wasrde
van oorwinsts wat ‘n onderneming verwag in die mediumter-
mym (drie tot vyf jaar). Oorwinsts is daardie surpluswinste na-
dat voorsineing gemaak is vir 'n redelike opbrengs op aandeel-
houersfondse. In die bepaling van 'n verwagte redefike op-
brengskoers ward die volgende in ag gensem:

e ition, present and futura
- risk of investment

1¥pe of undertaking and products/services from which
revenua is gener

Various theoretical methods exist, which can be rather tschai-
cal, to determine goodwill In practice, goadwil essentially oc-
curs with the following two mathods in determining purchase
price:

VMEO TEGNIESE VERGADERING — SEPTRMBER 1988



hoe konstant inkomstevioei en winsverwagtinge sal wees
- mededinging (huidiglik en toekomstig)

= risiko van belegging

tipe ondememing en produkte/dienste waaruit inkomste
verkry kan word.

Verskeie g
staan ten einde kiandisiewaarde te bepaal.
Klendisiewsarde kom hoofsaakiik in die praktyk voor met die
volgende twee metodes van bepaling van koopprys:

‘aard is) be-

Alternatief i)
Die waarde van die onderneming word bepaal as volg:
= netto bates dit wil sé bates teen ooreengekome waardes
MIN verpligtinge
- PLUS i berken teen
les gebaseer op ooreengekome winsverwagtinge.
Bogemelde gee dus die totale koopsom.

Alternatief ii)
Die waarde van die onderneming word bepaal deur huidige en

formu-

winste te toen n op-
brengskoers. Dis koopsom so bepasl word tosgedeel eerstans
e

- netta bates, s00s hierbo verduidelik en die balans
- verteenwoordig dus die waarde van kiandisiewsarde.
Bogemelde gee dus die totale koopsom.
Kiandisiewaarde, soos omskry! in alternatief i), kan moontik as
volg bereksn word:
Kiandisiewaarde = A751% - ¢
Waar A = huidige wasrde van netto inkomste na belasting vir
dio volgende vyt jaar
B = verwagte opbrengskoers
C = netto bates (sacs uiteengesitin alterna

i) hierbo.

Asngesien klandisiewaarde vir ‘n koper geen belastingvoordeel
inhou en sangesien dit 'n onaantasbare bate is sal 'n voorne-
mende koper sover ik di aan net-

Alernative i)

The value of the undertaking is determined as follows:

- netassets, Le. assets at agreed values, MINUS liabilities

- PLUS goodwill, calculated at agreed formuls, based on
agreed profit expectations,

The foregoing thus gives the total purchase price.

Alternative i)
The value of the undertaking is determined as follows:
- netassets, as explained above and the balance

- represents goodwill value.

The foregoing thus gives the total purchase price.

Goodwill, as defined in alternative i), may be calculated as fol-
lows:

Goodwill = A% _ ¢

Where A = present vaiue of net income after tax for the fol-
lowing five years

B=  expected yield rate

C=  netassats, as explained in alternative i) above.

Since gaodwill does not constitute any tax advantage and since
it is a non-tangible asset, an intending puchaser will, as far as
possible, tend to apportion the total purchase price to net assats
(i.e. @ higher premium attached 10 cortian assets, as far as is jus-
tifiable), in order to show a smaller or no goodwil figure in his
balance sheet

Adapting Accountancy

To #pply the above 1o a privatised electricity undertaking, the
following steps should be taken:

i) Restructuring and determining budgeted profits 1o comply
ith i In hosrt
is means that budgeted profits are to be increased by re-
demption of loans, provisions for reserves snd funds and

bates (dit wil sé 'n hor kere bates heg, vir sover
moontiik dit regverdigbaar is), om sodoends 'n kleiner of geen
Klandisiewaarde syfer op sy balansstaat te toon.

Rekeningkundigs Aanpassing

Om bogemelde van toepassing te maak op ‘n geprivatseerde

Elektrisiteitsonderneming word die valgende stappe uiteenge-

sit:

i} Herstrukturering en bepaling van begrote winste om aan
algemeen aanvaarde rekeningkundige vereistes te vol-
doen. In kort kom dit neer dat begrote winste verhoog
moet word met delging van lenings, voorsienings vir re-
serwes en fondse on bydraes tot kapitaaluitgawes en ver-
minder moet word met waardevermindering en enige be-
drae op kapitaal wat onderhoud, herstel of varvanging ver-

teenwoordig.
i) Begrote winste, na normale belasting, behoort vir ‘n tyd-
pork van op 'n konserwstiewe basis, bereken te

word aan die hand van die bogemalde,
Die huidige waarde van begrote winsta na normae belas-
i onteer word teen 'n redelike,
5.

i

i)

domme, moet herwaardeer word. Hierby moet getel word
bedryfsbates soos debiteurs, kontant, voorraad ens., en
afgetrek word, verpligtinge oorgencem.

g5 a o
of 'n bedrag daartussen na gelang van 'n paar faktars (by-
voorbeald afbetaling van koopprys ens) behoort as riglyn
te dien vir bepaling van 1 Prys
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1o capital and reduced by de-
preciation and an amounts representing maintenance, re-
pair or replacement.

il Budgeted profits, after tax, should be determined conser-
vatively for a period of five years.

i) The present value of budgeted profits, after tax, must be

calculated and discounted at a reascnable, agreed yisid

rate.

All fixed assets, .. fixed property and movable property,

must be revalued. Added to this is working assets such as

debtors, cash, stores etc., and subtracted from it

bilities taken over.

vl The lowest value as determined in iii) and iv) above, or &

value in between according to certain factors e.g. payment

of purchase price by instalment etc. should be used as a

diractive in determining the price.

Finally it should be determined whether goodwill is calcu-

lated or not as well as the method to be used.

v}

-

9. METHOD OF PRIVATISATION
Although there would certainly be many ways lm_ﬂ means by

whicha the op-
tions for icity supply industry toit's spe-
cialised nature,

The method described hereunder is based on the principle
that the people in the organisation presently rendering the ser-
vice ara capable of taking over the service systematically. This
implies inevitably that management has at it's disposal tha
necessary entrepreneurship and is interested in taking it over.
As tha traditional electricity supply undertaking does not have

1]



vi]  Ten slotte moet bepaal word of ilandisiewaarde bereken
word al dan nie asook die metode.

9. METODE VAN PRIVATISERING
Hoswel daar sekerlik 'n menigte metodss en tegnieke mag be-
staan waarvolgens 'n tradisionele munisipale diens gepri
seer kan word, is die opsies vir elektrisiteitsvoorsineing weens
sy aard en gespesialiseerdheid beperk.

Dis metade wat nou verder beskryf word, is gegrond op die
die diens
ns geleidelik oor te neem.

Dit impliseer uiteraard dat die bestuur oor die nodige entre-
preneurskap beskik en daarin belangstel om dit oor te neam.
Omdat die elekirisiteitsanderneming tradisioneel nie oor finan-
siidle personeel beskik nie sal hierdie dissipline in die ondern
ming opgeneem moat word, 1ot die mate wat hedendaagse
kenaarsteisals dit nie kan behartig nie. Die moderne tegnologie
is 50 ver ontwikel dat by. meterlesings vandag direk by die me-
18r in 'n draagbaar rekensar ingepons word en dit is die enigsta
plek waar die mens ‘n handeling itvoer, Daarna word die data
in die verskillande I6ers deur die rekensar geprosesseer totdat
die rekaning witeindelik in die koevert op ‘n vervoerband in die
posbus beland vir die poswase om te hanteer. Dit gebeur alles
binne enkels dae nadat die meterlesingsdata it die veld ant-

vang is.

Dia proses van gllmdnllba oorname s 'n prosss van uitfase-
ring vir die plaasli p infa-
‘sering vir di op an di

le betrokkenheid van alle partye d.i. die plaasiiké owerheid, die
maatskappy, die verbruiker en die moontlike aandeelhouer sin-
vol hanteer word.

Hierdie proses kan in vier ases inges

*  Uitkontraktering
* Varhuring
-
*

word nl.

Koop/Huur (Gedeeltelike Afstanddoening)
Uitkaop [Volle Afstanddosning)

9.1 FASEEEN : UITKONTRAKTERING
Woetlike Implikasies
Voor die aanvang van Fase Een word ‘n maatskappy gestig
waarvan die akte van oprigting al die fasette van elektrisiteits-
voorsiening bevat plus fasette wat gesonde mededinging toe-
last 8003 bv. die sanhou ven agentskappe in die elakiriose en
bedryf, asook
Daarna doen die plaasiike owerheid aansoek by die Elektrisk
teitsbahearraad om ingevolge Artikal 8(d), Artikel 13(1) en Arti-

kel 15(1) van die Wet sy lisensie aan di atskappy te sedeer.

Indien wand die as die
i hy as sulks di

regulasies en bywette administreer. In terme van die Wet »n-

vaar die mastskappy publieke sanspreeklikheid ten opsigte van
die lewering van elekirisiteit aan die gemeenskap.

Oordrag van Persones!

Volgens oresnkoms mat die plnsuke owerheid bedank die
P by die plaasli-
ke id en siui by ﬂil rdie

siosn, mediese voordele, verlof, versekering ens. sal in die kort
termyn deurlopend moet wees totdat die maatskappy tot min-
stans fase twee gevorder het woama die maatskappy sy eie
voordelepakket aanbied.

Die uniekheid van hierdie situasie bestaan daarin dat hoawel
die personeel vir die maatskappy werk, die werksaamhede van
die maatskappy so nou verbonde is aan die plaaslike owerheid
weens sy diensiewering aan die gemeenskap wat die plaasiike
owaerheid dien, dat onmiddellike en finale verbreking van alle

any financial staff, this discipline would have to be incorporatad
into the undertaking 1o the extent to which modern compu-
terised systems cannet cope. Modern technology is so far ad-
vanced that, for example, meter reading today is keyed directly
into a hand held computer and this is the only place where man
carries out an operation. Thereafter the data is off loaded into
the main frame which processes it into the various files until the
account becomes available in the envelope on a conveyer belt
into the post bin for the postal service to handel further. This all
happens within days after the meter reading data was received.

The process of gradualtake-over is 2 phasing out process for

in process for the

company. In this way the emotional involvement of all parties
concerned i.6. the local authority, the company, the consumer
and the future shareholder may be meaningful

This process may be divided into four phases viz.

Contracting Out

Leasing
Purchase/Lease (Partial Relinuishment)
Qutright purchase (Full Relinquishment)

* 4% w

9.1 PHASE ONE: CONTRACTING OUT

Legal s

Prior to the commencement of Phase One a company is incor-
porated of which the memorandum of association eontains all
facets of the electricity supply industry including those allowing
competition such 8s agencies in the electrical and electronical
fields, as well as wholesaler's activities.

The local authority then applies to the Electricity Control
Board, in accordance with Section 8(4), Section 13{1) and Sec-
tion 15(1), of the Act, to cede it's licence to the company. If
granted, the company as licence holder now becomes the sup-
ply authority and the company shall as such administer the ap-
propriate laws, regulations and by-taws, The company, in terms
of the Act, accepts public accountability for the supply of elec-
tricity to the community.

Transfer of Parsonnel

In accordance with the agreement with the local authority, the
personnel resigns from the local authority on a given day and
immediately joins the company.

This operation must of necessity receive much attention. As-
pects such as pension, medical aid, leave, insurance etc. must
be uninterrupted in the short term until the company has pro-
gressed 10 at least phase two, after which the company offers
i's own benefits and !lmunmxﬁm

isin the

personnel works for the company, it's activities baing so -:lmnlv
related to the local authority as a result of it's service rendering
to the same community, it becomes impractical to locsen the
ties at once. Further, the local authority should have the right to
resile from the agreement should the privatisation project, in it's
opinion, the per-
sonnal would be reinstated with the local authority without loss
and service and assoclated benefits.

This conditions should not be considered negatively, but
rather as an encouragement to the company to parform maxi-
mally in order to ensure the obtainment of autonomy as early as

le.

Pension and leave monies should not be paid cut during
Phase One. The company shauld be allowed to take over the.
local authority's obligations in respect of it's pension contribu-
tions, leaving the personnel as members of the municipal pen-
sion fund.

VMEO TEGNIESE




banda prakties nie moontlik is nie. Voorts behaort die plaasiike
owerheid die reg te behou om indien die privatiseringsprojek na
sy oordeel nie suksesvol is e, terug te tree uit die

Financial
The local authority pays o the company a service rendaring fee

en in sadanige geval sou die personeel weer in diens van die
plaaslike owerheid tree sonder verlies van kontinuiteit van dien-
sjare en wat daarmee saamgaan.

Hierdie bepaling most nie inn negatiewe fig gesien word nis,
maar eerder as 'n aansporing vir di maziskappy om maksimaal
te presteer sodat hy sal verseker dat outonomiteit so spoedig
doanlik verkry word.

Uitbetaling i g ie g
Fase Een geskied nie. Die maatskappy moet toegelaat word om
die plassiike owerheid se verpligtinge to.v. pensioanbydraes
oor te neem en die personeel bly dus lede van die pensiosn-
fonds.

equal to thi budget less the Eskom bill and
in return the company renders the total electricity supply service
1o the community. The local authority retains the assets and the
main source of revenue i.e. power sales, while the company is
permitted to utilize all the relevant production resources to com-
pete in the open market for construction projects and mainten-
ance work. The revenue generated thus s for the company's
own account.

The profit realised by the local authority is the difference be-
tween power sales and power purchases, minus working ca
tal, while the profit or loss o the company exists in its prolifera-
tion in the open market in execting construction projects and
maintenance works. This would occur acrass municipal boun-
daries.

Phase One may take one or two financial years during which
i i fthe

Finansiéle Aspekta

Die plaaslike owerheid betaal aan die n dienslewe-

rings-fool wat gelykstaande is asn die jaarlikse departementsle

begroting minus die Eskom-rekening en as lewer the I
i die totale i Die

die
plaasiike owerheid behou die bates en nl.

company in it's new format, and the company be given the op-
portunity to i and to prove itseM. Phase One can be

kragverkope terwyl die maatskappy toegelaat word om al die
bestaands produkslemiddele te gebruik om ook vir konstruksie-
werke en Instandhoudingswerke vir private eienaars in die ope
mark te beding. Die inkamsto wat hisruit gegenereer word is vir
die maatskappy se eie rekening.
Die wins vir die plaasiike owerheid bestaan in
‘minus bedry

verskil tus-

termed the transition phase during which the local authority as-
certaing the validity of it's resolution o privatise, The local auth-
ority continually evaluates the performance of the company and
in all faimess it would provide feed-back to the company. A
close interaction between the local authority and the company
must therefor persist. Mutual support in & relationship of trust-

sen en k pitaal, terwyl

di

s important and should be pursued at all times.

die ope mark Lo.v. konstruksie- an instandhoudingswerke wat
hy mag aanpsk. Dit sou oor munisipale grense heen kon ge-
skied.

Evaluering
Fase Een kan een of twee finansidle jare duur in welke tydperk
die plaaslike owerheid die prestasie van die ondernaming in sy

uwe yd kry konsoli-

dear en homself te bewys. Fase Een is die transisiefase waas

dens die plassiike owerheid homself vergewis van die g

heid van sy besluit om te privatiseer. Die plaasiike owerheid p

voortdurende evaluering toe en billikheidshalwe sal hy teru

voering aan die maatskappy gee. Daar vind dus steeds ‘'n noue
i tussen die plaasiike owerheid en die

f Phase One i in
at the end of such period a summary of the continual evaluation

pi
the company should progress to Phase Twa or not

Progress to Phase Two implies that the local authority has
been fully satisfied with the ability of the company 1o operate
independently. It confirms the readiness of the local authority to
delegate more public responsibilities t the company.

9.2 PHASE TWO:LEASING
The reversal from contracting out to leasing symbolises the

campany’
it's ability to handel the successul transfer of public responsi-
bility from the local authority. It therefor proceeds in the realisa-

plaas. in‘n ling is
belangrik en behoort die wagwoord te wees.

In die ooreenkoms ward die tydsduur vir Fasa Ean vasgestel
&n aan die einde van sodanige tydperk word 'n oorsig van die
deurlopende evaluering opgestel wat die plaasiike owerheid in-
‘stoat stel om ' beshuit te neem oor die moantiike vordering van
die maatskappy na Fase Twee, al dan nie. Vordering na Fase
Twee impliseer dat die plassfike owerheid ten volle tevreds ge-
stel is oor die vermaB van die maatskappy om onafhanklik te
funksioneer. Dit bevestig die plaasiike owerheid se bereidwillig-
heid om groter publieke verantwoordefikheid na die maatskap-
Py te delegeer.

9.2 FASE TWEE: VERHURING
Die ommeswaai vanaf uitkontraktering na verhuring versinne-
beeld die maatskappy s8 Strewe na onsthankiikheid. Hy het

tion of th objectivei.e. a
ventional public service i it's entirety, both for the local suth-
ority and for the company.

In Phase Two the local authority suspends the paymént of a
service rendering fee to the company, except in the case of
streetlight and traffic signal maintanance. The company now
pays 1o the local authority a leasing fee for the use of assets,
takes over the large consumer power bill and reimburses the
local authority accordingly. The local authority still pays the
Eskom bill. Debt comparison is exercised when the two parties
agree upon the leasing fes payable by the company in exchange
for the use of the infra structure and certain production resour-
ces. In this process a monetary value is attached to the burden
component which is taken oever by the company,

Streetlight and traffic signal maintenance costs are normally
funded by the rates fund. Because itis not a revenue generating

roeds bewys dat hy die cordrag van publieke
heid vanaf die plassiike owerheid met sukses kan hanteer, Hy
bou dus voort in die verweseniiking van die gemeanskapiike
doslwit nl. om "n tradisionele openbare diens vir sy volle wese
suksesvol te privatisesr, beide vir dié plaasiike owsrheid en vir
d“mm;:um:m staak die plaasiike owerheid dju betaling van
diensiweringsfooi aan die maatskappy, behalwe in die goval van
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source, the is carried by the local authority in the
form of a service rendering fee to the company. The local auth-
ority transfars all large consumer deposits to the company. No
fixed assets ara taken over by the company. The company ac-
cepis responsibility for maintaining the infra structure and the
extension thereof in accordance with conventional practice. The
local authority undertakes to maintain existing insurance cover
on it's assets,
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MNR FRED DANIEL, KAAPSTAD

Vergun my om mnr Malan namens u met sy baie interessants
en prikkelende referaat geluk te wens. Ek is seker dat mnr
Malan sal saamstem dat sy referaat vir hom, trousns vir almal
van ons wat vandag hier sanwesig is, aan die begin geplaas
het van die losrkurwe in die studie oor die Privatisering van
die yf in Suid-

Die proses van privatisering van staat- en parastatale

organisasies is al vir baie jare in die VSA en Brittanje aan die

gang en 'n magdam kennis en deskundigheid kan verwerf

word deur die metodes wat hierdie lande gevolg het en die

resultate wat hnlla balnm hat, te heﬁ!udaer. In albei lande is
heel die di

can stin th i

tion. This could serve to allay the fears which might arise with
staff and consumers.

i think it would be appropriate to draw attention to the Gov-
‘ernment’s appointment of the Committee for the Co-Ordina-
tion of Privatisation in Local Authorities under the Chairman-
ship of Dr S Evans, Town Clerk of Cape Town. The inaugural
meeting of the Cummmnl was held on 1988-08-29 and no
daubt it will the future, tochanne! ivatis
tion activities through this Committee.

Mnr Malan /an die

sektor na die Privaat sektor en, alhoewel dit moantlik is, be-
skou ek die proses as te lank en loop dit die risiko om die kon-
seple van privatisering se geloofwaardigheid aan te tas. Ek
glo dat groter geloofwaardigheid bereik kan word i

gebiede wat die gmm:ln invioed op die puhllai
het. Deur

inhou die beste word en kon
geloofwaardighsid ssn die konsep verieen word. Dit is
interessant om te sien dat die groot mrmnpnll- e dienste
s00s  elokirisiteitsvoarsiening hee in die
prlvillnrlngmvogrlm verskyn he. in e Hupuhn-k blyk dd

o prioriteitslys plaas.

Mr Malan has ably illustrated that the beginning of the
cess is the re-framing of legislation to enable the privatisation
concept becoming  re

die begin af word.
Die voordele vir die verbruikers, en die selfvertroue van die
verbruiker, wat sodoende verkry word, kan volgens my ‘n be-
slissende faktor in die aanvaarbaarheid van die konsep in die
algemeen wees.
Indien ‘aan die doel indie
Goewermentswitsirf, beantwoord, most ons nie die debat-
tering van die aangeleentheid uitstel nie, masr spesifieke
tydsbeperkings daarstel waarbinne die aanvankiike doelwitta
bereik moet word.
Die ekonomiese veomwgmn van die Republiek is in 'n hod

ity.
ma pmm with vsmd Inmrun in this pru-u and it can

,' aan die kos-

will not be without -oma curluulﬂons

the local i not
a great deal of general legisiation will of necessity have to bo
re-framed to enable Eskom to privatise. This process | under-
stand has already gained a great deal of impetus and would

it would sppear from the experience of the CEGB in the UK
o hatha sk i ”

the ultimate privatisation goal.
If therefore we as the AMEU are to pursue the privatisation of

in die vinnige baan van hierdie pad begin beweeg, hoe gouer
hoe beter vir die bevolking van die Republiek.
Dankie meneer die President

'MNR GAWIE NORTJE, GERMISTON

Meneer die President, die van ons wat mnr Malan ken, weet
dat die onderwarp van sy referaat nie vir hom iots vmumdl is

10 be taken @ logis

sation are actively pursue: e privatisation goal is to be
reached within a reasonable time span, bearing in m'na mat
many

nie. Hy s

hy het oor 'n tydperk van jare reeds die onderwerp dnghk
ondersoek, 5008 baie duidelik blyk uit sy referaat.
Elektrisiteitsondernemings, en veral die groter onderne-

sations for privatisation and all will have to be consulted via
the appropriats organisational channels if a unified policy is
to be formulated for the privatisation process.

Electricity Undertakings are unlike other business organisa-
tians, firstly they are monopolistic and the return or profit on
‘assets is very poor unlike all its private sector counterparts
‘who strive for the vary best return on assets. How the private

private sector will only be determined in time.

In America the Public Utilities attract their fair share of markst
support and judging by those criteria it would seem reason-
able 1o assuma that a similar position should prevail here in
South Africa.

Mr M-Inn has sketched some of the scenarios which could

mings, y

Hulle vir soverre
w iets moontlik is binne die munisipale opset, as outonome
ondernemings. Na gosdkeuring deur die Raad van die depar-
tementele begroting is daar inderdaad weinig verdere ver-
slagdoening of eksterne beheer.
Elekirisiteitsverspreiding is ook een van die weinige

“n 3

DiA kombinasie van hierdie twee hmm bring mee dat elek-
endeur

is, is die byvoeging van finansiéle kundigheid en ander
bronne van finansiering.

Waarskynlik ten minste d 1@ wyte aan die sukses van
beleid van die Thatch gering, het privatisering istwat van
"n slagspreuk geword. Ek uln egter dat, wanneer dit kom by

and it is apparent that

emﬂlclw undertaking eould bu mnud-uhlv different from

moet word tussen ‘n
wat ‘n qulmln om die nek van

i
Ek is sakerlik

for belastingbetaler is, an een wat 'n aanwins
f privati to do die lede van die VMEQ
any justice 1o the Municipal Electricity Supply Undertaking  sal seker saamstem dat ons andernemings algemeen
nphuru far more time will have to be devoted thereto and  goad bestuur s, en 'n groot an kommervrye a wins is vir

might| be AMEU

cial sominar at which qnmr debate and specific guidelines

u

plagsiike owerhede, en dus ook die plaasiike
gemeenskap.

VMEQ TEGNIESE VERGADERING — SEPTEMBER 1958



Die baie belangrike vrasg wat dus opduik is: Waarom
privatiseer?

Telkens wanneer ek besef dat sk besig is om die papierooriog
18 verloor, ure by vergaderings moet deurbring waarby die
Elektrisigteitsdepartement ig of geen belang het nie, of
my vasloop teen burokratiese reéls, vers! ten opsigte van per-
ingeleenthede, is sk 'n sterk voorstaander van
privatisering.

Vir die plaaslike owerheid (en d-nrhy Issyi

verkoop van 'n elekirisiteitsonderneming, teen"n hodr prys as
die uitstaande leningskuld. Die implikasie is egter dat, hoe
haér die aankoopprys, en dus die nuwe ondememing se
leningskuld, hos hnﬂr die tariewe wat hy sal moet hef.

it wil asof daar met

word na'n privatiseringsmodel wat die plaasiiks owerheid in
stast sal stel om die wins uit die ondememing te behou
Artikel 13(8) i voar
ing dat 'n die deur “iemand

hou san stap egter f
Iogies dat die

anders” klﬂlul bestuur en bedryf. Die “iemand anders” kan

allsentik gunstig deur by pllel\:h owerheid oorweeg
behoort te word, indien daar sekerheid is dat 56 'n stap.

die

wees. Die Raad sal steeds
die bates besit, en die wins behou, behalwe ‘'n persentasie wat
an die m tskappy afgestaan sal word, as 'n aansporings-

bests algehele belang van die gemeenskap sal wees, of aller-  maatresi. "

mins nie tot hulle nadeel sal strek m Fase 1van mnr , behals

Indien di i it die elekirisi-  Nie die word nie.

teitsonderneming moet nrbcur. lkm d\( e e D'1- g Is egter om te bepaal op welke basis
wees dat en/of ander di vergoed moet word vir sy dienste aan die
verhoog sal moet word, om hiervoor te vergood. Indien die pmsnku owerheid

"‘"" se --'n-n | belisve that we are now at the point where, if the matter is to

dat
of nklriuml vergoed vir die verhoging in hdﬁnqs ikl
gemeenskap nie benadee! nie.
Daar bestaan by my nmman twyfel of dit wel moontiik sal
wees.
most ook gelet word op die bepalings van artikels
IMEI(!I &n (b) van die El lh‘lrhl!nhsw‘l, 5008 in mnr Malan se

be further pursued, an in-depth financial viability study is
required. It Is suggested that such a study be financed by the
AMEU, and that the services of 8 Chartered Accountant be
obtained for this. As M Malan is already so deeply involved,
such a study could, subject o the consent of the Kempton
Park Town Council, be carried out with specific referance to

referaat aangehaal. Dis
like owerheid betaalbaar is hy die verkoop van die onderne-
ming, is die balans van uitstaande lenings. Die plaasiike
owerheid miq dus nie ‘n verkoopprys vir die onderneming
I, wat a: stel vir beleg-
Gms.enwumuhvuin ‘n inkomste kan verkry om tot 'n mate
18 vergoed vir die veriies aan wins, nie.
Ditis wal so dat . Dig EI

waord om
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that undertaking. Sllchl study should in lude a cost analysis
of the likely tariffs,
and the financial implications '01 the Council. Possibly Mr
Malan could comment on this aspect.
Mr President, Mr Malan's paper, dealing with a topic which is
now receiving publicity on a national scale, is timely indeod. it
is going to be hmw mn by both beli
ers.|
ceedings, and for hi: ws!ﬂnli\laﬂ here today.
Thank you Mr President




MNR VAN DER SCHYFF VAN DIE MINISTERIE VIR
ADMINISTRASIE EN PRIVATISERING, VOORHEEN
SEKRETARIS VAN DIE ELEKTRISITEITSBEHEERRAAD

Mnr President, in die posisie wat ek nou bekies by die minis-
terie vir administrasie en privatisering is dit my opdrag by
uitstek om priv ering te bevorder in Suid-Afrika. Ons is dan

moet word vir wat betaal moet word vir die bates wat
©oorgeneem moet word. Nou die belangrike ding daar is dat
hulle die verbruikers beskerm, maar as ons nou by 'n

ook dankbaar vir wat by
gedoen is in hierdie verband oor die moontlike privatisering
van munisipale elektrisiteitsandernemings. Ek is ook genoeg
van ‘n realis, veral vanwe# my betrokkenheid by die elek-
trisieteitsbeheerraad om te besef dat daar baie problome in

Kkom,
50 aanloklik wees om van hulle bates ontslae te raak voordat

die pad 18 van die
elokuisiteitsstelsals,

Diesaadjie is nietemin gesaai an hoawel dit nou nogn saadiie
is, dink ek sal daar nog iets groots hiervan kom in die
nasionale konteks. Ons probleem in die verlede was dat ons
nou nie genosg aandsg gegee het aan privatisering nie, Dat
ons nooit eintlik daaraan gedink het nie, masr gelukkig hetdie
posisie nou verander.

Mnr die President, in die verlede as daar 'n kind gebore is dan
vra die ouers waarvoor moet ons hom laat loet, vir wie gaan
hy eendag werk? Terwyl in Europa is die kultuur totaal anders.
As ’n king gebore word dan vra huylle vir hom watter besig-
heid gaan hy eendag doen. Dit is miskien nou tyd dat ons
oorskakal na hierdie kultuur. Dat ons nie meer vra vir wie gaan
ons werk nie, maar dat ons vra watter besigheid gsan ons
doen. Die eintlik een van die take wat ons het by die Ministerie
vir Privatisering en Deregulering,

Mr President | must immediately say that the Electricity Con-
trolboard has not yet given indepth thought to the privatisa-
tion of municipal undertakings and the application that it may
have. It would in any event probably be wise to await the out-
come of the Eskom privatisation excercise which in some
ways wauld serve as a model for munieipal underakings.
An important question in this regard would be whether thera
will be control over taritis and other activities of private elec-
tricity supply undertakings. This is a matter that still requires
much thought.
Mnr dia President dit was in die referaat gesé dat 'n privaat
endernemer ‘n lisensie moet bekom.
5008 u weet, is munisipaliteite tans egter baas op hulle eie
plaas. Hulle het nie nodig om lisensies te bekom en as
hulle aan iemand anders binne hulle muj ipalegebied el
trisiteit voorsien, het hul ook nie nodig om 'n lisensie te
bekom nie. Dit nou maar net sa tarloops.
Die vraag ontstaan of daar in die nasionale belang nie dalk
beer beheertariewe ingestel moet word nie. U weet
ipaliteite is op die oomblik vrygestel van beheer,
behalwe vir die mate van behesr wat hulle het van die Provin-
siale Administrasies nie. As ons nou vir Eskom gasn
privatiseer, en u weet Eskom is op die oemblik nie onder
beheer s00s hy vroedr was tos hy 'n lisensishouer was nie, het
die vraag nou ontstaan of daar nie dalk weer 'n mate van
beheer ingestel moet word nie. Dit is egter 'n saak wat nog by
die elektrisiteitsbeheerraad uitgemaak moet word en waar-
aan hy op die comblik nog aandag gee.
‘n Ander punt wat mnr Nortjé so sydelings aangeraak het s
L an bates. U

van

ons nie sverander isooknog
heslwat ander bepalings i isi ons na sal
moet kyk wat op die comblik struikelblokke 18 in die wet van
Dankie

MR DENNIS KNEALE, AFFILIATE

| would like to express my appreciation to Mr Jan Malan for &

most interesting and informative paper. | agree with him that

many ways and means by which facets of traditional munici-
i Aol Ao cve

and
| quote: “The options for the privatisation of the electricity
supply industry are limited to a certain extent due to its
specialized nature,” however the inspection of electrical
installations as required in terms of the Machinery Occupa-
tional Safety Act need not necessarily remain vested with the
supply authorities whether the undertaking Is privatised o
otherwise.
Mr Jules von Ahiften has conservatively estimated that the
207 members of the AMEU employ approximately 500 instal-
lation inspectors at a total cost of + R25m per annum and this
is largely for the account of the rate payers. The ides of the
establishment of a National Inspaction Council is not a new
concept and was first moated in the report of the 5 man dele-
gation representing the AMEU/ECA and the Department of
Manpower who went on a study tour of Europe and the U.K.
during July 1978,

The RSA Electrical Installation Inspection Council
(Or whatever nama is decided on) would have the following
aims and objectives.

1. To ensure the safety of alectrical installation work,

2. To ensure that only good quality materials and workman-

ship are used in the electrical installations,

3. To foster the interests of both the slectrical contractor and

the consumer of electricity,

4. To monitor the registration of potential and existing elec-

trical contractors,

5. To énsure code of ethics is maintained.

While items 4 & & above are the long term objectives, it is

proposed i imarily i

testing of electrical installations and the issuing of wiring car-

tificates,

It is the E.C.A5 objective to administer our awn industry,

which is in line with the Government's policy of privatisation.

A major step has already been made in this dirsction with

Inaugural meeting of the Industry Training Board for Electrical
tracting which took place on the 24th June 1988, This

trisitaitswet bepaal op die comblik dat sekere formules wat
neergeld word vir die bepaling van vergoeding uitgewerk

2

makes the E.C.A. (SA) the responsible bady for all training in
the Electrical Contracting Industry.
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1. Several representatives of the E.C.A. and the electricity
supply industry, who would be registered installation electri-
cians will serve 8s members and inspectors of the council,

2. Association of Estate Agents, Building Societies and other
financial institutions. (One representative each)

3. Consumer bodies, e.g. The South African Co-Ordinating
Consumer Council. (One representative)

4, Organisations not mentioned above and should be r
resentative.

5. E.C.A. who will act as secretary and be responsible for all
administration duties.

Any electrical contractor may register with the inspection
council an a voluntary basis and will be required to pay an
annual ts of the which

Anyone with any knowledge of the availability of staff, in par-
ticular in a field as specialised as that undertaken by its mem-
bers of his Assaciations, will know that any change of owner-
ship of our undertakings will necessitate the take over of that
skill, expertese and experience, Can we in fact afford to pay
the remuneration required by these experts?
Itis absolutely essential therefore that any moves to privatise
our undertakings addresses this perception — this fear of
redundency.
The strongest vested interest that needs to be overcome
relates to the Remuneration of Town Clerks Act which advo-
that y o status of a Tawn Ci the
SRI of the empire he controls, Diminish that empire and he

will be a non profit making organisation.

In order 1o qualify for registration the contractor must be a
registered installation electrician or must have ane in his
employ. This installation electrician will then be regarded n
the ible person in the

whom 3l correspondence, stc. emanating from the nnum:“
will be directed.

The council will then appoint the electrical contractor as an
approved electrical contractor which will enable him to test
electrical installatiens and issue wiring certificates.

The electrical contractor will be able to use the fact that he is
registered with the council in his advertisements and nego
tions, etc. He will touse il's creston

de or two and with him by a domino effect the rest
nl the munlmpal staff ~ another problem that needs 1o be
addres:
But mm nmi foremost we need 1o ask the question: “Is-the
Journey really necessary” — why do we have to privatise? Do
we really have to react to cliché this buzz word which is
being thrown around government circles and which has to
date only meant the hiving off of certain departments which

politically
have been a financial loss!
Why should we therefore privatise a department that makes
our local authorities money that runs at a profit?

Our first and predominant criteria must therefore be that

his letterheads, etc.

This would man that whilst not precluding electrical contrac-
tors who have not registered with this council from carrying
out the above tests, the Inspection Council would not be pre-
pared to act as arbitrators in any disputes arising between a
customer and a nan member electrical contractor.

Estate Agents, Building Societies, Financial Institutions and
the consumer would only employ electrical contractors who
are registered with the council to ensure that they have the
aforementioned protection. In the event of a cantractor con-
sistently doing shaddy or unsafe work or behaving unethi-
cally, his regi with th il would

MUST BE TO THE BENEFIT OF THE CONSUMER
~ both economically and efficiently.

| truely believe that this criteria can be met by combining the
skill and expertese of the current staff and its resources and
diversity of a private sector company. A private company is
able to make managerial decisions quickly and reallocate
resources without the cumbersome processes required by
public sector regulation — Tender Board requirements etc.
The final question to be asked is what hold need the local
authority have over the now privatised undertaking — Should
the local authority be able to fire that company for not per-
forming — How does the ratepayer or consumer protect him-

Advantages for the consumer can be best summed up
as follows

As the testing of installations at present by the Supply
Authorities is confined to safety aspects only, the quality of
workmanship and materials is not the criteria in passing the
installation, under the proposed system the consumer, being
the end user of lity control

self from
of supply. These questions need to be answered Mr President
before we hand over a public sector monopoly to a private
sector monopoly.

Finally may | say that | am excited by the prospect and | firmly

ever polititions can apply will find a formula that can work to
the best benefit of the consumers and its members of this

as well as a safe installation.

In conclusion the time has now come for the electrical con-
tractor to be more professional and to deliver a quality and
safe installation.

CLR FRANK VAN DER VELDE, PR ENG:
CITY OF CAPE TOWN

In commenting on this paper | must congratulate Jan Malan

MR G R MARSHALL: AFFILIATE

In the paper Mr Malan has made a detailed analysis of privati-
sation applied to local authorities ani support of it

He compares the objective of a municipal undertaking with a
hypothetical private company and makes reference 1o the

laokat that government's abjectves in the UK prvatisation.

driven rather

not nnlv on his. pmnnmmn and obvious in depth research
that thereof but in particular for
his ini in raising the subject and the courage of a

2. That iovamm-m cunlrol should be replaced by market

Eldoradas in taking a subject so frought

inbuilt prejudices and vested interests.

| talk about misconceptions and prejudices because no
saoner had Cape Town adopted a tentative policy and a stand
9n privatisation when SAAME snd the othor Uinjons started

Premature fear and | beliove umuswnr.wud fear for their own
future sacurity.
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forces

The South African and
emphasises the importance of reduction in the States’ share
of total capital investment. Compared with Britain the large
number of supply undertakings in South Africa could bs per

ceived as achieving satisfactory identity with the needs of
specific consumer groups and locations. But there might be
too many for privat operation to be efficient and attentive to
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the needs of rural areas. It might be asked if the industry as it
exists in South Africa forms a suitable base for privatisation,
To achieve a significant reduction in State held investment:
would be necessary to privatise the whole Industry and the
method adopted could well affect any privatisation of local
The control of assets
will be important in detarmining the interest shown in privi
sation. Mr Malan’s thoughts that this should be my way of a
transfer of equity through leasing is an interesting idea in that
it would spread the drain on scarce development capital. But
it would have the undesirable effect of depriving the private
concern of an asset base during its formative years.
At this stage it is difficult to foresee the objectives which gov-
ernment will place before the industry but in making an edu-
cated guess Mr Malan has given us an interesting scenario to
contemplate.

MR R DEETLEFS: DEPUTY TOWN TREASURER —
'BOKSBURG

1. Frlvllil.n!nn

shoul not only pi g yagol
den egg for if
tricity h d mak p
fits.
2. Take over

This memorandum is about the take-over by the current
employees, whilst there is no saving mentioned in costs

Analternative is perhaps to first look inside aur own organisa-
tion 10 see if in fact our efforts can be improved, streamlined
or in any other way can become more cost effective. Perhaps
having done this present organisations are better equipped to
maet the threat of privatisation.

'MINR M L LOEST: GEAFFILIEERDE LID

As die munisipaliteite hulself beperk tot die lewering van net
die volgende:

(a) finansiéle administrasie, en

{b} oorhoofse kabrdinering en meesterbeplanning,

en
kontrakteurs oorlaat, dan sal die verbruiker se belange in hoé
matp beskorm ward.

en instal-

eterlees,
Ienng kan alles per private knmrak gadaan word.
Is die hele kwessie van privatisering nie die resultaat daarvan
dat die munisipaliteite tot nou toe in 'n te hod mate gepoog
het om alle dienste self te wil lewer en in die proses vergest
het dat hul funksie slegs dié van plaaslike regering is. Ditis nie
hul funksie am met private ondernemers mee te ding nie.

MNR HENK TURKSTRA: GEAFFILIEERDE LID

1. Probleam:
U as elektriese ingenieurs werk as gevolg van die stelsal van
nie net vir u eie departement nie, maar ook

axcept for the principle is not taken as a
cost. Depreciation replaces this cost except for building
depreciation which s relatively insignificant as to the total
value of assets.

3. Profit margins

At present, most local authorities make a net profit of
which is utilised in relief of rates.

If the private sector had to indulge in such a project, the net
pmﬁl after nluhnuld h- |r| lhl vlclmw ouuuuzmu"e pay

10%

uwmad at15% p.a. mthuul any mk.

vir ander departemente wat deur wins op die elektrisiteitsre-
kening gesubsideer word. Dit is beslis nie 'n bevredigende
situasie nie.

2. Elektrisiteitsgebruiker se siening:

Waarom moet ek as gebruiker van elektisiteit meer betaal
{hoér tariewel sodat ander dienste daardeur gesubsideer kan
word. Dit veroorassk dat 'r/ gebruiker minder slsktisitsit ge-
bruik hy i de s “J
betaal vir wat jy kry.” Onder die huidagamln\ isditniesonie.
Hy betaal gedesitelik ook vir ‘n ander diens.

3. Voorstel
4. Conclusion 31 A 1 i {wat s
That electricity nat i
as nothing but 8 new owner will be achieved, unless the ksﬂ‘f,"g“,
that they are not at PESL - ste deur die ela ¢ilmnammant gegenereer moet in die

under the local authority.

If the electricity department is not sold to a privat company
which is in a better organising capacity, nothing will be
achieved except more taxalion in tho state coffers from the

chi

way by increased taxation.

DR R B ANDERSON: HONORARY MEMBER

A Private Opinion
PIIIVA“SA“ON

new business-word. Itis based on
true or false,

ﬂonz are infficient and because of their monopoly, do nat

‘conduct their affairs at the lowest cost to or into/ of the con-

sumer, or customer.

However | think that we tend to forget why such undertakings

as eleciricity wore changed from private hands 1o public

badies. There were y factors in that I

sation that wera not mmmrv and if we go that route again

we should be sure that these factors are taken care of for

example the electrification of rural areas which are not profit-

able.

moet dus as‘n

valwaardige hnlrghﬂld wat finansieél op eie voete moet

staan, bedryf wor

3.2 Lone en Sal fisse behoort dopartementesi bepoal ts

word, moantlik in samewerking met die VMEO wat as

raadgewends liggaam kan optree.

4. Voordele:

4.1 Beter motivering vir a
mdat di

in die elek-

personeel
d vir homself

werk.

4.2 Gepaardgaande hoér produktiwiteit as gevolg van beter
motivering,
4.3 Di di

: van
sy diens.

44 U as munisipale elektriess ingenieurs sal beter beheer
oar die departement se sake kan verkry om dit in belang van
die gebruiker en die departement te bestuur.

MNR D C U DU TOIT: GEAFFILIEERDE LID

Ek bespeur in mnr Malan se voorstel vir die implementering
van privatisering ‘n ingeboude sekuriteit vir die huidige amp-
tenary.
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Vergelyk hiermee dat in die geval van die corname van een
private maatskappy deur ‘n ander daar geen waarborge aan
enige van die bestuur of werknemers verskaf word.

Ons moet woak daarteen dat hierdie waarborge (of vrese i.s.
sekuriteit) nie die privatiseringsproses n vraeé dood last sterf
nie of dat die proses 'n kameel haar ms.

Vir die van die il en om

en vrye mededinging is die antwoord en nie verdere regule-
ring nie.

ATTIE VAN DEN BERG: KRUGERSDORP

Die volgende stellings verg kommentaar:

inspraak namens hulle te maak, is dit aan te bevele dat die
plaasiike owerheid ‘n insprask of aandeelhouding in so 'n
geprivatiseerde elektisiteitsonderneming behou.

Mnr Malan stel dit in die vooruitsig dat so 'n geprivatiseerde
elektisiteitsonderneming die vrye mark kan betree om dan
ook as groothandelaar, elekiriese kontrakteur, ens. mee te
ding.

Omgekeerd glo ek dat kontrak-

word asngepas om dis boeke van
die Stadsraad te laat kiop. Die beginsel van kruissub-
sidibring. Die Stadsraad maak 'n wins en betaal nie
belasting daarop nie.

Die voordele ward deurentyd voorgehou ssof daar geen
nadele sou wees nie. As dit S0 sou wees, waarom dan op 5o’
\aat stadium daaraan dink?

Die gevare mrd onder punt 3 baie duldelik gestel as die

ma

teurs, ens. dan ook toegelaat moet word om yryelik en op

gelyke voet te kan meeding en hulle toegelaat moet word om

sulke elektisiteitsondernemings te koop.

Dalk kan nég groter etfektiwiteit en besparings langs die weg

bereik word.
ivatisering van

moet gedryf
word deur gings en nie deur

s
in die hande van 'n pasr

kelinge. Daz i

aandeelhouding van bv finansidle reuse in die ekonomie.

Daar moet gekonsentreer word op die indiwidue.

Punt 4: Monopolistiese stelsel in die hand van die Staat of

owerheidsliggaam howel dit as snert beskryf word, het nog-

v v
gee waar dit andersins nie die geval is nie.

historiese envof politiese corwegings
moaet bestaande ondernemings toeg
huidige grense saam te smelt vir grater ekonamie van skaal
wat hahoort ta lei tat beter diens teen ‘n laer koste.

As irson xsdmnmmqe
oorname van elektisiteitsverspreiding vanaf ESKOM deur
Kaapstad se naordelike bure, Bellville, Brackenfell, Durban-
ville, Goodwood, Parow, ens. waar elkeen sy “eie ding doen.”
Mr Malan proposes that e.g. sireetlighting and traffic signal-
ling be maintained by such a privatised undertaking by say
cost plus a percentage mark-up. | am very warvumns “cost”

Punt 8: Verlies aan winste. Kapitaalbates behoort nie ver-
¢ e _ H

p
voort te sit nie. Ditis net so goed as om jou huis te verkoop om
Kruideniersware te koop.

Indien wins op elektisiteitsondernemings in privaat besit
belasbaar is, most die belasting aan die stadsrade toegewys
word want dit is immers die stadsrade wat die winste afgee
want Stasts- geprivatiseerde ondernemings betaal dan
belasting aan die Stast, d w s hulle inkomstebasis verbreed
daardeur terwyl hul uitgawes afstaan.

a8 it can vary widsly from is
i efficiency

of cﬂ-cﬁveneﬂ.
This is an activity that could be put out to tender and even cur-
rently existing companies could tender.

P

moontlike konflik tussen die belange van verbruikers en dln
van die aandeelhouers, aal dit twee

Stadsraad is "diens-gemotiveerd” tarwyl 'n privaat onder-
neming * "ia.
Dasr moet gewaak ward teen “roofbou” (ho& winste) op die
kort termyn ten koste van 'n langtermyndoelwit van voo-
rigesette kragvoorsiening.

Krmsuhm diéring vind nog daagliks plaas by die heffing van
belastings, hetsy op inkomste of elendomswasrde, want
simol musicnla van dbe dnet (v Polisiebeskerming by dia

groepe kan wees met verskillende belange.

Neem as voorbeeld hiervan die sogenaamde huidige lae
opbrengs op kapitaal 500 uitgewys deur mnr Daniel en ook
dat elektisitait 'n pry: i itei rbruik
ers ni maklik na alternatiewe kan oorsiaan nie.

Staat of v die stadsrade) in tot
die balasting wat hulle betaal, gobruik ie.

Dankie mnr die President

n Verdere asngeleentheid wat aandag sal moet geniet is di

Die koste
mlrvan wissel reeds draw!s. sonder dat die huidige elek-
ot, van

area,

Wat sal nn!w:kmam kan verwag m dlo geval van 'n gepriva-
tiseerde wat-
ter alternatief het hulle anders as Dm te betaal of ulder. te
ontwikkel, en hoe kan die plaaslike owerheid dit teenwerk om
ontwikkeling nie af te skrik nie.

Ek glo dat terwyl dié privati

ng nog bestudeer word, kan

ment op 'n geslote rekening bedryf sou word en nie gebruik
word vir kruissubsidiring nie.
| support Mr Daniel that this privatisation will have to be

RDL WILL

Mnr die President, baie dankie vir die geleentheid om iets te
mag sé oor privatisering. Laat my egter eers vir u as President
gelukwens met u Voorsitterskap en ek dink dit is puik, veral
tydens die sitting toe die luidsprekerstelsel probleme gegee
het. U het al die tyd s00s 'n waardige President gehandel en
het nooit senuagtig begin rondhardloop nie.

Mnr die President, dit is met n benoude oog dat heelparty
munisipale persaneel op die comblik na privatisering kyk. Na
jare van berospsekuriteit beleef hulle nou beroepsvrese. lets
‘wat baie van hulle nooit geken het nie.

Dit is nou byna 10 jaar dat privatisering 'n huishoudelike
woord in Suid-Afrika geword het, masr mnr die President,
scos met potjiekos as jy die potjie wegneem, het jy groot
probleme. So is dit met privatisering as jy deregulering

debated further in depth, but also that the sooner this p

sation is implemented, the better.

Behoede ons asseblief van die moontlike beheer van tariewe
i " byt ing, privatiseri
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neem,

Hoe gouer

, hos gousr i iserit
Privatisering kan nie 'n proses sonder politieke gevolge wees.
nie, en een van die gevolge wat juis nie onderskat moet word
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nie, is die munisipale werknemer se beroepsvrese. Daar is
duidelik onsekerheid onder persaneel aor die implikasies vir
hulle persoonlik - 'n doodnatuurlike mensiike reaksie. Een-

9 s wees nie.
Daar is reeds aanduidings geges dat dia Kommissic vi
i ie die riglyne in ing met die vers
lende personeelverenigings opgestel het. In Brittanje is
privatisering uit die staanspoor deur die brod publiek en op
alle viakk personeel i . Ditword as
een van die belangrikste redes vir die Britse sukses vertolk,
maar dis omstandighede in Brittanje verskil hemelbreed van
die groot mate van werkvreds wat ons in Suid-Afrika op
munisipale viak beleef. Om diesolfde soort positiews
antvangs hier te kry, sal die personeel se vrese besweer moet
word,

Kontrakte sal opgestel moet word waarin die grondresls vir
die hantering van personeel ingeskryf is. Die personesl-
i I hierin ‘n rol speel en enigy

wat oorgeplaas ward sal waarskynlik 'n skriftelike aanbod
ontvang wat die voordele uitspel.

Die sleutel van sukses is egter vrye keuse. Mededinging is
gesond en met beswering van vrese kan die personeel vind
dat daar groter geleenthede vir hulle wag.

Mnr die President, een van die sprekers (ek meen dit was mnr
Nortje) het 'n voorstel gemaak dat die VMEO ‘n finansiéle kon-
sultant aanstel om na die hele kwessie van die finansidle

van van 'n
onderneming ondersoek in te stel en hy het genoem dat
moontiik kan Kempton Park as prosfkonyn gebruik word, U

aspekte en ek dink dit is ‘n aangeleentheid wat ‘aangespreek
moet word. Dankie.

MNR JAN MALAN: KEMPTON PARK

Dames en here, ek het eintlik so iets verwag. Ek most vir u s8,
ek het baie uitgesien na die bespreking om te sien hoe vér
mense oor hierdie saak gedink het en ek is verbaas en aan-
genaam verras.

Mr Fred Daniels, Cape Town, thank you very much for your
constructive talk. U praat van die seminasr, dit is baie interes-
sant. Ek dink dit kan baie vrugbare inligting na vore bring. Ek
S0u 80 ‘n voorstel baie sterk steun. Mnr Daniels sé& ook ons
proses is te lank. Hy sé die geloofwaardigheid van privatise-
ring kan moontlik dasrdeur aangetas word. Daar is baie
politieke konnotasies in hisrdie saak. Dit is ‘n baie gevoelige
saak. Ek glo nie dat ‘n mens in privatisering vinnig moet
ingaan nie. Dit is 'n baie belangrike aangeleentheid. Dit is vir
ons bale nuut. Daar is nie 'n bloudruk nie. 'n Mens moet deur
Jou eie ervaring jou pad vind en daarom glo ek dat 'n mens
hierdie saak in fases most hanteer,

Mnr Gawie Nortjé, baie dankie ook vir jou positiewe bydrae.
Waarom privatiseer? n Baie belangrike vraag. Dit is maar
altyd die vraag. Jy weet, my Voorsitter van die Bestuurs-
kamitee s, privatisering ja, elektrisiteit, waarom? Nou my
antwoord. Ek dink mens kan dit kortliks opsom deur te s& dat
as Jy wil innavasie h&, dan moet jy 'n man op sy eie sit, Ons is
baie geneig om in 'n groef te rask en ek dink privatisering sal
innovasie stimuleer. En dit is wat ons sa nodig het. Ons moet

sal verstaan dat ek nie my Raad of B kom-

promiteer nie, maar ek wil sy voorstel sakondeer en voorstel
e VMEO met 'n f i ?

Kemption Park kom, aangesien dit ook ons volgende stap sou

neming en dis tegnologie het vandag so ontwikkel dat jy met
rasse skrede hierdie ding uit sy groef kan ruk, en jy kan n
geweldige groot kapitale of ten minsta bedrae geld realiseer

ons Elektrotegniese Ingenieur, mnr Jan Malan.

As Voorsitter van die Komites vir privatisering van my Raad
sal ek u in alle opsigte steun want ons het reeds met verskeie
konsultante gesels onder andere met prof Brummer van die
Universiteit van Pretoria en een van sy voorstelle vir 'n
moontiike wyse van optrade vir privatisering is om eerstens
na die finansisle implikasies te kyk

Ek dank u.

MNR PIET BOTES: ROODEPOORT
Eskom is nou besig om die wetgewings na te gaan om

privatisering van Eskom moontiik te maak. Dit is n enorme
taak en gewag is gemaak dat dit 2 jaar sal neem om dit aan te

deur dit te &n uit te voer. Ons het di
Park terloops tot "n groot mate reeds in die prakn %
Dan natuurlik die ander saak is motivering, ‘n Mens kan jou
‘n stadi d ivhom

net nie meer motiveer nie. Dan moet jy iets in sy sak pla:
Ons kan met die huidige stelsel dit net nie meer doen nie. Ons
hande is gebind tot ‘n groot mate. Ek dink dit sal een van
groot waaroms beantwoord. Gawie noem van artikel 14aen b
die balans van die uitstaande lenings. Ja, ek glo hy het
genoem, ek glo dat daardie Wet sal definitief gewysig moet
word want daar is nuwe stelsels, nuwe endernemings wat in
die moderne tyd gebou is wat uiteraard baie groot kapitale
i het en dan is daar tesé

afgelos is van die lenings, en ek sou sé as 'n mens privatise-
ring as 'n beginsel regdeur moet trek, dan sou dit heeltemal
onregverdig wees dat die een persoon 'n stelsel kan aankoop

spreck en u sl verbaas wees aor die aantal wat
bygewerk sal moet word. Daar is ok gewag gemaak dat hier-
dia veranderings most voorsiening maak vir ander privati-
seerde eloktriese verspredingsnetwerke. Die VMEQ sal hier

zero isen die ander ou
wat ‘n baie hod kapitale lening nog teen hom het. Sa ek glo
daar artikel 14 sal definitief geduring saamgelees moet

word.

The AMEU to fi

meedoen. Daar it P

huidige. Ek wil dit duidelik stel egter, dat Eskom op hierdie

stadium die moontlikhede ondersoek hoe te werk gegaan
indien Esk iseer. Ditis .

verkserd om te sé dat Eskom alreeds ver gevorder is op die
pad van privatisering. Mnr Malan moet geluk gewens word
met 'n pri feraat. ‘n B ing, vooren
na privatisering behoort die volgende fase te wees w:
ans moontlik aan kan kou. Daar is nog baie vrae naamlik die
depresiasie van bates aangekeop voar corname en na oor-
name en die siening van de Ontvanger van Inkamste. Oor
hierdie aangeleantheds moet nog besin word. Ek hoop dus
dat hierdie referaat verder gevoer sal word by moontlik die
konvensie in Kaapstad oor die feitlike koste-aspekte waaroar
meeste persone bekommernis het. Sover ek kan agterkom is
daar heslwat mense wat bekommernis het cor die koste-

30

Park to

Y id. Ek weet
nie, hy sal vir u dalk bater kan s of ons daarios bersid sal
wees. Wat my betref, natuurlik, ons het heelwat werk op hier-
die gabied gedoen en ans sou dit baie graag wil verder voer.
As ons as 'n mode| ik kon word, my eie p 1
roaiwarm oor hierdia hale aangeleentheid, Ek moet net altyd
die vrae beantwoord oor hoe ver ons gevorder het. My mid-
delbestuur is baie goed gemotiveerd aor hierdie saak on ons
het net die grootste probleam om hierdie inligting af te geena
die vioer toe, waar dit mosiliker is om hierdie gedagte te ver-
werk. ‘'n Mens wil nie te veel inligting afgee na die
werksmense 0@ nie, want dit kan verkeerde konnotasies tot
gevolg hé. So op hierdie stadium nog sensitisf, maar ons het
in Kempton Park baie ver gevorder met ons eie personeel in
hierdie saak.

study and Ki
Ekkyk
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Die mense dink soos be;wgna-dsmense Mnr van der Schyff,

what we are trying to do in lacal government in South Africa.

ekis

ftis a totally of fish, and | have not all the infor-

& 80 i s MAacia van Privatisering. Ek het ook daardie
‘mense ontmoat, vir mnr Pieter van Huysstesn en sy manne
Baie pragtige mense. Ek was nou die dag by RAU by 'n kon-
ferensie waar die manne gepraat her, ek het 'n groot riem
onder die hart om na daardie mense te |uister. U sé daar is
baie probleme op ons pad. Ons glo dit, maar ek wil vir u sé dat
ek het 'n probleem as ons ons probleme op plaaslike valk, op
munisipale valk sou gaan vergelyk met die probleme op
staatsvalk. Ek dink daar is enorme probleme op staatsvlak in
hierdie opsig, maar in die munisipale opset is die probleme
geensins so ingewikkeld nie. Ek wil nie daarby sé dat dit een-
voudig is nie, maar ek glo dat 'n mens hierdie twee aspekte
heeltemal uitmekaar moet hou. Ek dink op munisipale viak

it vi i ivatiseer as byvoor-

beeld 'n Baie dankie vir u
bydrae. Ek wil vir u vra waar u omgaan met die belangrike
mense by die Ministerie van Privatisering, dat u gerus ons
belange daar kan bevorder.

U praat van die lisensie wat nie nodig is nie. Soos ek die Wet
sies uit, maar hy sluit
oos ek hom lees en

interpratesr, sou dit vir my lyk dat as 'n

mation on the UK, sa | am not really equipped to answer that
one.

Dan, die Adjunk-Stadstesourier van Boksburg, ag u weet,
Stadstesouriers is maar redelik bedreig deur hierdie saak en
ek kry'n negatiewe toon uit wat ek al gesé het, maar ek wil net
vir u sé ok 58 vir my Stadstesaurier ten minete sal ek beter
finansiéle dissi
neem, Dit is "n baie groot problesm, Finensidle In plaasﬂke
bestuur, jy weet, die Stadstesouriers, sé hulle is die moeders
van die Raad se geld. Ek sé nee, al wat julle s, is julle is die tel-
linghouers wat in die pawiljoen sit. Ons is die monse wat die
spel volgens die redls speel en ons moel verhoed dat geld uit-
gegee word, en ons moet seker dat geld sinvol uitgegee
word.

Hulle tel die geld na dit uitgegea is. So, my boodskap aan
daardie Stadstesourier is hy moet positief begin raak en sien
wat is die voordeel van die saak. Aan mnr Piet Botes van
Roodepoort, dankie vir u inligting oor Eskom en dan natuurlik
die Ontvanger van Inkomste wat u van praat. Baie dankie.

ming geprivatiseer sou wees en hy sou dan die voorsienings-
owerheid word wat dan uiteraard die laaste sé sal hé oor wat
moet gebeur en wat moat nie gebeur oor olekirisiteit in daar-

igewing dan na my mening onder
‘n lisensie moet opereer wat uitgereik is deur die elek-
tisiteitsbeheerraad.
Mr Dennis Kneale, yes | think you are addressing the prob-
lems resulting from the MOS Act mare than this problem that
we have discussed here. The MOS Act already dictates that
your people are authorised to test and inspect 30% of the
available monthyly or annual inspections and installations,
and this is being done. The electrical contractor to be more
1. Thank you very much. We are in dear need of
all

MNRJN MMABATHO
Vraag 1: Dit word aanvaar dat dit nie die reforent se bedoe-
ling is dat die
sal word uit die geledere van daardie betrokke Departement
van 'n gegewe Munisipaliteit nie. Dit kan enige doelgerigte
onderneming wees, mits die stappe, in die breé trekke s00s in
s vl Ditk i B
geprivatiseer Elekirisiteitsonderneming op 'n streeks basis
‘wat ander ondernemings oormeem. Die voordele is voor die
hand liggend —'n manopolie is die enigste nadesl.

Vraag 2: Hoe sien die referent die rol wat die Inspsktaraat
van die Departement van Mannekrog sal spsel in 'n gestigds
Sal dit slups n

sage across to your members.
Mr Frank van der Velde, thank you for your re-inforced con-
tribution. Take over of skills. Keep the people involved

Ja, natuurlik, ek is ‘n groot voorstaander daarvan dat die
mense wat die diens nou lewer most betrokke bly - Keeps the
people involved. Why privatise? Hierkom die vraag weer. Pro-

wees van die Muni a die
nuwe maatskappy toe?

MNR J G MALAN: KEMPTON PARK

fits must be to the benefit of the bviously, and the
endof theday . What con-

Well,
initially of course this control will deminish as time goes on

op Vraag 1:
Op bladsy 4/5 van die referaat word die ‘nadele’ van kansen-
trasie van ekonomiese mag behandel. Dit behoort vermy te
word. Die ideaal sou wees om die geladera van die betrokke
departemtn te betrek, mits natuurlik daardie geleders

by
because as we know that if the control should be more than
50%, then privatisation will just not work. Privatisation will
only work if the company can operate on its own. It must not
be controlled by the Council otherwise it will just not work
Now tariff increases will be handled of course by the Electric-
ity Act as Mr van der Schyff said.

Dit sal ingestel word om die verbruiker te beskerm en ek dink

neming moet toegelaat word om na willekeur tariewe te
Wysig en te verhoog m. Mlsiuan kan hy mnm verlaag, ek

is altyd die belangrikste want sukses word deur bestuur tot
groot hoogtes bepaal.

In die km termyn word aormames nis op streeksbasis vaor-
dit voor die

sien tens)
ek Mgl

terwyl’n
van skaal kan benut nie.

Antwoord op Vrang 2:
Ja, indien die gapnvanmme onderneming onder lisensie

weet nie,
ek s& is dit goed dat daar 'n beheerraad is wat kvk na tariewe
om die verbruiker te beskerm. Weer eens fiet om die vraag

van die opereer, is daardia onderne-
ming inderdaad die voorsieningsowerheid en sal dit nodig
wees om die verantwoordelikhede in terme van die betrokke

beter te is dat 'n

by die 1o laat berus i

sou sy tariewe kon vergelyk met sy bure oor
grense. En ek dink 'n mens sou baie vinnig kon sien of dit 'n
sukses is al dan nie

soverre van die voor
ningsowerheid as gubru\lervﬂmoﬂpan!ng is.
Die munisipaliteit word 'n varbruiker van die voor-

Mr Marshall you talked about the UK well | think
there is a lot of difference between the UK experience and
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en sy eie aan sy
eie oesig as gebruiker in terme van die wet.
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THE IMPLICATIONS OF PLANNING AND DESIGN
DECISIONS IN ELECTRICITY DISTRIBUTION

by Mr Trevor Gaunt, C
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Mr Travor Gaunt grew up in Harare and graduated from Natal
University, Durban. He received graduate apprenticeship
training in Switzerland with a manufacturer and spent a shart
period in England with consulling engineers. Ha returned to
the then Rhodesia Electricity Supply Commission {now
ZESA), working in the protection and commissioning section
and later in system planning,

He came to South Africa in 1979 to join Hill Kaplan Scott,
where he is now a Diractor, with particular responsibility for
high voltage and electricity supply engineering.

He is a Registered Professional Engineer, a Fellow of the
Institution of Electrical Engineers and a Fellow of the South
African Institute of Electrical Engineers and a Member of the
SA Association of Consulting Engineers.

He is marriad and has four children.

Trevor, will you please present your Paper.

» Hill Kaplan Scott

Mr Trevor Gaunt

SYNOPSIS

The developers of electricity systems have to make investment
decisions for an uncertain future. The investment has to meet
various requirements, including flexibility, reliability and capac-
ity for growth, and stil yield an economic return. The decisions
made in the planning and design stages determine how offec-
tively these needs will be met. This paper examines some of the
basic planning and design decisions, the canditions which affect
them, and the wider implications of what are often seen as
purely technical issues. The adoption of some standards which
differ from present practice in many South African supply auth-
orities is recommended.

il van ite neem oor
beleggings in elektriese stelsels vir 'n ansekers toekoms, Hierdie
belegging is onderworpe aan sekera vereistes soos bv. aanpas-
baarheid, betroubaarheid en die kapssiteit vir groei sn moet
steeds ekonomies lewensvathaar wees. Dis besluite wat gody-
rends die beplanning en antwerp stadiums gemaak word, be-
paal hoe effektief die betrokke behosttes bevradig word. Hierdie
verhandeling ondersosk sekere basiese besiuite in die beplan-
ning en P ; wat dit b i

i diko ifiseer word as tegnie-

nis. Daar word aanbeveel dat standaarde wat verskil van
die huidiglik nagevolg word deur baie Suid-Afrikaanse voorsie-
ningsowerhede, aanvaar moet ward.
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1. INTRODUCTION

One hundred years ago, in his Presidential Address to the In-
stitution of Elecrical Engineers, Graves claimed *..the problem
of distribution is becoming understood”. (Ref 1), Since then the
subject has been sddressed in meetings, conferences and jour-
nals. Why itis worthwhile for us to discuss the planning snd do-
sign of eloctricity distribution systems now?.| would answer by

way of an example.

istribution system for a residen-
tial township for a particular government department, to the ap-
proval of their electrical engineers. The township lay within e
jurisdiction of anather govarmment departement they wanted
changes and the system was redesigned to mest the new re.
quirements. Both systems ware based on LV aerial bundle con-
ductors. The tawnship layout did not changs; the two systems
differed in the design parameters and System accessories. Both
Systems were priced by the contractor on a bill of quantitiss
basis - the redesigned system cost 45% more than the original.
The more expensive system was installed,
The lifestyles of the townshig residents will not be changed by
the additianal axpenditure, no is the qualiy of their slectricity
supplies likely to be noticeably different, Was one scheme an
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excessive capital i Or was the other |

This example shows the inter-elationship between the key
slements of modern distribution system planning and design
shown in Table 1.

Table 1: Key slements of distribution system planning

For what requirements (loads, performance, etc) should

the system be designed?

2 What network configurations and equipment
characteristics are neaded to meet the requirements?

3 What should the distribution system cost?

These are important questions because:

1. South Africa nesds over 60 000 new homes per year up to
the year 2 000. Electricity supplies will require an annual
capital investment of R100 million at today's prices if con-
ventional residential distribution systems are built. Such in-
vestment is constrained by the country’s ability to pay and
‘must be appropriate to the consumers’ needs.

2. The components of elactricity distribution systems are ex-

pected to remain in service for over twenty years. The sys-

for more. Techni-
cal, social and economic changes wil substantislly modify
the demands madeo n the systems during this time.

3. We have to make large investments for an uncertian future.
The investment has 1o meet a range of needs, such as flexi-
bility, growth and ease of maintenance and stil yield an ac-
ceptable return.

1f we are to meet the needs of our growing populationg and, at

the same time, ensure an SCONOMIC return, we must take a fresh

look at present standards in the planning and design of distribu-
tion networks.

This paper explores the implications of the many decisions
which are taken in the planning and design process. It considers
the social, technical an economic changes that can

cess and makes

will diminish and medium term economics:(10-
15 years) will become more important.

Table 2: Sacial and political change

8] Increased urbanisation, property subdivision and rezon-
ing, changes in Group Areas regulations, population
growth and increased employment will lead to increases
in residential density. Existing reticulation systems will
therefore have to be madified and reinforced. Future
needs should be taken into account in the design of new
systems.

b) Natural energy resources, such as wood, will become
scarcer and more expensive. Changing lifestyles will in-
craase the social value of electricity, and the per capita
consumption of electricity by domestic consumers wil
increase. Demand management will change the charac-
teristics of loads.

©) A social “right of access to energy” will develop, as has
happened with “right to water supply”, because elec-
tricity will support an improvement in the quality of life. It
is therefore important to find ways of supplying at least
some of th
economic by present standards.

d) Regulatory aspects will change. The present emphasis
on high safety levels may be reduced as people become
more accustomed to the use of elecirical systems. New
formats for defining acceptable standards will be
needed.

e In spite of high levels of unemployment shortages of
skills will continue, partly becauss training systems will
lag behind technological change. Thersfore design, con-
struction and maintenance will attsmpt to reduce the ef-
fects of skills shortages.

3. GUIDELINES - A BRIEF HISTORY

and standards for systoms.

The scope includes new and existing townships. The em-
phasis is on residential townships, but many aspects can be ap-
plied to commercial and industrial distribution systems.

2. ANUNCERTAIN FI.'l'UlE
In 1956, RW K: ked @

“Is it too much to assume that in time and not too far away
either, with increasad earning ability and the acquiring of urban
habits, these {native) townships will become another large out-
et for the domestic consumption of electricity”. (Ref 2)

Thirty years on, we are witnessing the development he antici-

tod.
p'Whal ‘will happen during the next thirty years and how do we
allow for it in our electricity supply planning?

The inventiveness and adaptability of engineers have pro-
duced a wide range of sophisticated products and systams for
use in electricity distribution. Social, political and economic
changes will spur further technical development Some pre-
dicted changes are shown in Tables 2, 3 and 4.

Engineers ng:d to develop new mc!mima:h-nd equip!

, . .

nt

the future. Specialist engineers and engineers with a broad ap-
proach to overall systems will be required in increasing num-
bers to design, implement and operate the networks created to
supply new and growing consumer dernands.

The design process, though simple, involves many decisions. A
ibstantial quantity of data is needed 10 determi best way
of planning and bullding a system.

When electrical engineers started building distribution sys-
tems they had no formal guidelines to follow. Descriptions of
how schemes were built and of the design parameters used
were important subjects of papers presented to institute meet-
ings and published in engineering journals.

In 1926, Botting identified one of tha chief points for discus-
timating the probable demand in, say units sold per
month, and the probable maximum demand in kilowatts for de-
ciding on size of generating unit” (Ref 4). In comparing the con-
sumption figures of 26 municipalities he also found "that, gener-
ally, the load factor improves along with the total load”.

Significant work was carried out in America and England in
the 1930s and 1940s to survey the demands of domestic Sbnsu-
‘mors and the diversity of loads (Ref 5, 6)

Suhslln\.lal experience was also gained in South Africa, In
1851, a paper by Gillet (Ref 7) on the private develapment of the
umcu!nboﬂ of Welkom, attracted 16 detailed discussion con-
tributions. The system implemented was based on a 66 kV
undarground cable ring with 400 KVA single transformer substa-
tions, about 100 houses. aspects
of the design were criticised by the contributors to the discus-
n, this description of the Welkom system was the most signi-
ﬂc-nl South African reference for mnlll years.

'cr hvue!ng estates was published in England in TW {Ref 8).

Ingeneral, the need for long I
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Table 3: Economic change

Table 4: Technological change

) When the inflation rate exceeds the interest rats, invest
ment decisions based on cash flow discounting are re-
duced to investing as much as possible before the price
increases. n such conditions, supply system planning
will be based on the limits of available capital, flexibility
and avoidance of risk.

b) The decreasing ratio of gross national product to govern-
ment expenditure shows that the public is becoming less
#ble to finance government expenditure. In the long term

: salie i
country will become bankrupt. There will be significant
changes in the application of subsidies and the level of
services provided. The return on investment from elec-
tricity developments will be emphasised. The intended
privatisation of Eskom may be a part of this change.

©) The industry structure is changing, In 1982, 170 focal
authorities were members of the AMEU. By 1987 the
number had grown to 200. Municipalities are taking over
parts of the Eskom network and new supply authorities
are being established to operate the electricity systems
in new towns. The privatisation of some supply auth-
orities, the elements of competition and the regulation of

ios arefikely to infl h distribytion meth-
ods and the price of electricity for different categories of
consumer in different parts of the country.

d) The standards for and cost of electricity supply will de-
pend on its usage. In gener tter” system has little
impact on domestic consumers, but may well affect a
commercial or industrial consumer’s activities.

&) For a long time technical development and economies of
scale reduced the cost of electricity in real terms. The fall-
ing price stimulated the use of electricity for many appli-
cations. Since 1973, however, energy has been a mora
important companent of economic structure, In the ab-
sence of major technological advances, the cost of en-
ergy is fikely to remain steady in real terms.

—t

extensive studies of new housing estates. A standard design
load was recommended. Diversity and unbalance correction
factors were provided, and guidance was given on network de-
sign and practical aspects of implementation.

In 1966, the 1954 report was updated to adopt a range of
values for the design load, to take account of the growing effect
of off-peak heating, and to modify the diversity expression (Ref
9). In 1972 the recommended selaction of the design load was.
again revised (Ref 10).

In South Africa a series. of guidelines (Ref 11, 12, 13), based on
the British recommendations, culminated in a Code of Practics

1983 (Ref 14). In Practice
was withdrawn by SABS and responaibility for maintaining it
was taken over by the AMEU. Papers at AMEU Meetings and
major workshop have affered alternatives to the guidelines for
«consideration by system designers. (Ref 15, 16 17).

a) New applications for electrical energy, such as electric
cars, will be developed 1o the extent that they become
economic. Time of use may add 10 the present peak load.

iy tofillin the
valleys of demand. Load characteristics will change dif-
ferently in different communities.

b) New or madified materials will allow the construction of
new forms of equipment and change the charactar of
electricity distribution systemns. Developments in cable
insulation, transformer steals and ‘switchgear technology
will change price structures and equipment design. Re-
‘cent reports of compounds which are superconductors
at 338" (B5°C) are being taken seriously by researchers
(Ref 3). The effect of these developments will depend on
the price at which the new materials can be produced.

€] The application of “intelligent devices” in metering, pro-
tection, load control, switchgear and operations control
will increasingly open new opportunities for system de-
signers. Solutions now constrained by a lack of suitable
equipment will become possible in future. The complax-
ity of electronic interfacing will encourage the develop-
iment of modular systems, combining several functions
which can be selected by appropriate settings or com-
mands. However the widespread use of centrally con-
trolled computer installations may be limited by the high
cost of programming. The consequenca of changes in
equipment will extend beyond the physical aspects. For
example, the development of robust and reliable prepay-
ment meters will affect a supply authority's meter read-
ing, billing and cash flow.

d) The use of computers to salve small design problems ef-
ficiently will increase design productivity by trimming ail
excess equipment and material fram an installation until
it just meets the parameters adopted. There will be econ-
omic pressure to replace conservative, smpirical “factors
of safety” with deterministic and probabilistic analysis.

e| Tachnical changes often render industry standards ob-
solete by the time they are published. More standards
will be performance based, and procedures will be
adopted for faster amendment of exis

standards,
without losing the benefits of standardisation.

- Tosupply electrical energy in adequate quantities at the lo-
west price to all who are able 10 pay the costs involved.

= To take reasonable steps to protect the public and consu-
mers from the dangers of elactricity.

~ Toprovide supply af high reliability with due regard to scon-
omic considerations.

= To maintain voltage and frequency within permissible
timits.

" g i icity for the benefit
all sectors of the community.

Most of these objectives are difficult to quantify, Hlustrating the

4. PLANNING
Parhaps disagreement over the best way 1o design and build a

he people
invalved all have different objectives and, therefore, make dif-
ferent design assumptions.

4.1 The supply authorities’ objectives
Fraser identified the following as the objectives of an electriticy
distribution authority (Ref 18):

3

problerhs identified by Dawney in assessing the efficiency of

publi Ref 19). Downey pects of im-

portance in electricity supply:

- Toachieve a market related roturn on capital invested.

- To adopt organisation structures which are not too large to
manage efficiently.

The following have also been expressed as further objectives of

supply authorities:

- Toincrease income for a municipality.
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= Tocreate employment.
- To promote education and training.

Another objective of a supply authority can be identified in the
approach taken 1o the development of new townships. If the
:umnmy undertakes the MU‘IDDM.M for lﬁ own account, the

rk s installed i i
required. If the distribution syste:
or by the authority at the developer's cost, then the supply auth-
ority requires the instaliation of full services adequate o supply
ultimate loads. This difference in approach indicates the follow-
ing objective:

= Tominimise the cost to the authority and the effort involved
in operations, maintenance and reinforcement, where capi-
tal is provided at no cost to the supply authority.

4.2 Property developers’ ob]
Where D'ODORV developers are reswnsnb\e for the cost of pro-

These aspects have to be considered in the context of exter-
nal references:

regulations which apply ta the supply authority
= the natural and man-made environments

- competition for scarce resources

- acceptance by society.

the main i indi-

cated in Table 5.

5. DESIGN PROCESS
The main steps in the design of an electricity distribution system
are:

definition of objectives
= network design

- component selection and sizing

- load monitoring and system reinforcement.

Once the ives h: accept-

viding system, their obj

keep the capital cost to a minimum. This ensures that total de-
velopment cost is kept below the acceptable market level. The
Potential for maximising profits is limited by the efficiency of
competing developers. Tlh minimum cost objective is tem-
pered by f

able 1o the supply authority, developer and consurnm. the pre-
liminary network design can be proceed.

5.1 Network Design
Low voltage di designed as radial

such as the visual uppumncu of the distribution system and the
safety of residents.

43 Consumers’ objectives
The consumers want reliable supplies at the minimum cost.

In general, where technical aspects of & purchase are un-
known or by the purchaser, is made
on the basis of price. Since most domastic cansumers do not

the P
ply, they are generally guided in their assessment by their pub-
lick representatives and by comparison with domestic consu-
mers elsewhere.

feeders because the performance is adequate for most consu-
mers supplied at 400/230 V. Larger supplies are made available
at higher voltages such as 11 kV. At this voltage leve, ring and
mesh networks (often operated open to reduce the complexity
of protection) are usually adopted to increase the reliability of
ge times in

usually

adopted for supplies to the main categories of consumer, the

nework design is likely to follow current practice. In a few insan-
ces the to plan large

permit the adnphcn of “unusual” nutwofks hl the mudlum vnlt-

On the ather hand, and industrial
often technicaly and financially competent to quantify their
quality and cost requirements. The optimum combination of
quality and cost varies, depending on the industry and the con-
sumer.

4.4 Designors’ objectives

y adop!

igner ge
he represents.
Yet there is always a further objective - to develop practical
design methods. The development of complex routines to
achieve grester theoratical precison is useful only whers the
desi be based is
itself reliable and practical. Tﬂ increase the speed and consist-
ency of design, greater use is being made of computers. The
limits of validity of the different approaches to the solution of
distribution problems have to be identified, together with the na-
ture of design choices. Then suitable mathematical algorithms
can be developed.
Design is essentilly a compromise between improved tech-
dditic awide-
ranging approach to the definition of the need and the formula-
tion of the solution, In addition careful attention is paid to detail.
Good design is distinguished from ordinary design by innova-
tion: that subtle combination of the canventional and the novel
(Ref 20).

4.5 Comparison of objectives
erw aspects are common to the objectives of more than one
weighting,
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near F , for example, an
intermediate mldlum voltaga was adopted to supply load cen-
tres within the township, allowing a substantial saving
Econamic constraints and new technology are likely to cause
changes in the network configurations adopted for many sys-
tems. For example, . 22 kv instesd of 11 kV has been adopted for
A reduction in the
quanity of awiichgear rsduoss natwork capial costs, b a0
reduces the flexibility of operation and extension of the system.

5.2 Component Selection and Sizing
The components of the distribution system have to meet the fol-
lowing main criteri

= thermal rating, under load and fault conditions
= volt drop rating.

Components are selected according to the conditions under
which the system will function, depending on the opefiting,
rmaintanance and other performance objectives adopted.
The parameters used in calculating the size of system com-
ponenets depend on the characteristics of the consumers.
Costs do not vary linearly with the capacity of the compo-
nents. The ies of scale of one are off-
set by the i it ded for an
ponent. For example, if larger distribution transformers are
used, tha low voltage cables become longer and heavier.
Componant sizing attempts to optimise the cost of the whole
system. The preliminary network design may be modified as the
design details are developed, to reduce the cost of the system.

y the
cost of losses. This may lead to a chaice of equipment ratings
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larger than nesded to meet the

voltage

ikely to the same as
in the design. If the loads do not reach the levels
predicted, system performance is not affected. When the loads
exceed the design Ioads it becomes necessary 1o reinforce the
distribution system. This situation can be identified by monitor-
ing the loads or the system voltages. Alternatively, if the consu-
mers’ load characteristics are well known, the need for rein-
forcement can be identified by monitoring consumption.
Monitoring is necessary if an authority is 10 avoid complains
of low voltage. However, monitoring takes time to administer
and provides no immediate income, so a decision to act may
only be taken when a problem is identified by consumers. I this
happens, it is possible that excessive and unidentified losses will
cost the supply authority more than the saving made by defer-
ring reinforcement.

6.
The loads for which the network is to be designed have a major
influence on the cost of the network. Therefore it is important
neither to overestimate the loads, resulting in over-capitalisa-
tion, nor to underestimate them and incur higher operating and
inforcement costs.

6.1 Industrial loads

LLoads in industrial townships are heavily dependent on the type
of industries. Average loads per hectare, based on expected de-
velopment, are used in planning the distribution system, even
though the energy intensity of different consumers within the
same industry varies widely. A major objective in industrial
township design is flexibility to supply large loads wherever
they are required (Ref 22).

6.2 Commercial loads
Loads in commercial areas can be correlated with area and

pply
ASPECT SUPPLY AUTHORITY CONSUMER | PROPERTY DEVELOPER GENERAL PUBLIC
(SOCIETY)
Safety Comply with regulations Ensure safety of Comply with regulations at Ensure safety of public,
at mir inir consumers and system
recommend changes whars within own cost operators
appropriate constraints
Quality of Meet consumers’ requirements Quality to be - Adopt parameters for
supply and atan acceptable price suitable for equipment and system
reliability application, at an standardisation in
ceaptable price national intarest
Appearance 5 Personal assessment | Appearance shal not detract Importance of appearance
of appearance may | unduly from the markstabiity | varies widaly
influence desireto | of a davelopment
locate in area
Dperations and Minimise need for (and cost 0 &M should not & =
maintanance and complexity of) O&M cause undue inter-
within constraints of ruptions of supply
safety, rslabilty and
investment objectives
Fraud and theft | Prevent or detect theft of (Honast consumers = Comman law approach ta
of supply energy have no objective) theft
Flexitilty Provide fiexibilty for - Avoid additional costs unless -
future development at clearly justfied
scceptable cost
Income Maximige income to cover Cansumers will use £ Regulate supply authority
«costs and provide surplus, electricity to the incame to be compatible
within constraints of extent that ts with national economic
regulations price is lower Objectives
than the benafit
Investment Miniise tha lifetime cost Minimise inital Winimise capital investment Use scarce capital to
of the system fo the cost of supply. of the overall development obtain the.optimum benefit
authority for the community
Design Provide system meeting Obtain acceptable | Minimise investment without Comply with regula
sataty and quality of quality of supply detracting from marketability and socio-sconomic
supply objectives at atacceptable cost | of development objectives of society
minimum [ifetime cost
Management Operats sn efficient = Comply with the requirements | Adopt industry structure
wading entorprise. Provide of the subply authority and organisations which
employment, education and which wil take over the are sffective and
training to win acceptance S efficient
of public and influenca
groups such as Councils




allowable bulk factors. In most towns there is a tendency to de-
welop large properties with high loads, so it is impartant to de-
sign systems similar to those in industrial townships, with the

ommended adoption of a typical inital admd and the identifica-
tion of the means of reinforcemant (provision of additional sub-
larger for extention up to twice the

Y to supply larg
systems in commercial area:
mand and upgraded as required.

therefore installed to meet de-

6.3 Residential loads
Load prediction for residential townships is one of Itm most im-

initial admd, dm lated to the type of
central heating installed. The findings of an extensive study of
the demands of domestic consumers were as follows:

Recommondod
design admd

Type of housing Actusl admd

portant factors affacting the cost of residential sys-
tems (Ref 16, 17).

8) Local authority housing  Mostly fess than 1,5 kW

Residential loads are influenced by: with gas central hesting  None exceeded 3 kW 154
W0 wernomic dase of et tiaics b Local suthority housing  Mostly 1,3-2,0 kW,
= oy charsohesiitin without central heating all under 3 kW 200W
- community habits (shift work, Sundey activities, etc) o} Private housing similsr  Mostly 1,3:2,5 kW,
- climatic conditions 1o (b} afew up to 4 kKW 25 KW
= load control methods (ripple control, load limit switches or ) Larger privately owned

circuit breaker tariffs) ",’:::"‘“ ""‘""“ :’";‘ sy
- the cost, ease of use and avallabilty of and social prof- : o ; - ’:';

2 & Larger privately own

erence for alternative energy sources. duellings without centrai
The load prediction must take into account the effects of load hasting instalied 304w
growth through the increasad uss of electicity or increasing

consumer density. St ideli

initial loads with provision for later reinforcement to meet load
growth (Ref 9, 10).

Research into the characteristics of loads in residential town-
ships is being carried out in several centres in South Africa.
6.4 Design loads

A system is usually designed to supply and assumed maximum
load. Most of the time the load will be less than ‘he dnsaﬂn Iuiﬂ

Since the !br.we recommendations relate to colder UK condi-
tions, we propose that the admds for domestic consumers
shown in Table 6 should be adopted in South Africa.

Where the domestic consumers live in a factory or mine
township the sbove figures should be increased by 30 to 50%,
because of the similarity of habits of the consumers.

However, there Is ah that inSA
the design load for a short period. The higher foad may occur
r_endom{y for individual consumers or, under abnormal condi- Type of Typaof
tions, for the whola systom. houning issni "“"“.d_"""'

The average load of an individual consumer is the total load s—
divided by the number of consumers. The after diversity maxi-
mum demand (admd) is the average individual demand at the | (s] Local authoriy sub-economic Werm 15
time of system maximum demand.

‘Some guidelines regarding the selection of design admd are o %
desribed below.
641 SACode Design {b) Local and Warm 20

Townships. similar size private housing
SABS 0150 (Ref 14) gives typical admd values for various types = =
of residential property as follows:
TYPE ADMD {kVA) privately owned dwellings | Warm 25

High income housing 5-8
Middle income hausing 25-5
Low income housing 15- 25 e 30
6.4.2 SA Code of Practice for tha Wiring of Premises (d} Luxury houses (stands over 750 | g
SABS 0142 (Ref 23) recommends that the individual maximurm pools, saunas, air conditioning, 40- 80
load in private residences be estimated a andicr underfloor heating)

Load (KW) = (0,06 x totalno of lamps + 5+ A+ load of fixed
cooking appliance] + water haater load + motor
loads

where A= covered area in 100 m* in excess of 100 m?*

For a large number of consumers the individual load is diversi-
fied by a factor of about three.

On this basis the admd of houses of about 100 m? area, with
electric stove and electric water heats, is about 2,5 kW.

643 UK
The UK engineering recommmdmmn P5/3 in 1972 (Ref 10) rec-

6.5 Coincidence factors

The similtaneous maximum demand [MD) is the total load of &
number of consumers (n) at a specific time. Consumers reach
their individual maximum demands (1) at differnet times. The
average contribution (admd) made by each consumer to the
simultaneous maximum demand, compared with his individual
maximum demand, is termed the coincidence factor (CF}.

CF = MD +nl= admd+1
The chaice of CF for small groups of consumers is an important



fthe the supply sy
. s used In calculating the transfer capacty of trantor-
mers, circuit breakers and heavily loaded conductors,

factor ofacon-

sumers folows the form
.= cF.+ U= CFl
n

M

and that CF.. depends on the class of consumer as characterised
by the appliances installed, the monthly load factor and the
methods by which the supply autharity controls the use of elec-
mv:nv Bary found that test data compiled in 1938 and 1939 fitted

This analysis defines the “loss of diversity”, LD, from the
admd as the sample size decreases:

D, = 1+ ()
sy/n
where Z,,, = area under the standard normal distribution for
the selected confidence level (1)
s = load shaping factor of distribution curve for the
class of consumers, 1, (where i = admd)
n = no of consumers

This loss of diversty factor cannot ba compared directly with
factors. However, the coincidence factors can be

equation that CF..va-
u-d from about 0,25 to 0,66 for domestic consumers.

The coincidence factors used in the UK reports of 1954 and
1966 are based on the form hypothesised by Bary. (The factors
are not given in the reports but can be derived from the loss of
diversity factors in the reports - see Appendix 1). The coin-
cidence factor in these reports is dependent on the admd
adopte

Hamilton (Ref 5) and Rusck (Ref 24) took & statistical approach
to the coincidence factor, deriving.

{1- CF..
oF, = CF,+ LEFel
v

(2
n
Rusck found that CF.. in this relation lay between 0,1 and 0,2.
Hamilton identified that CF.. depends on the spread of indi
ual demands st the time of maximum demand and the period
over which the peak load occurs.
The differences between the values of CF.. identified by Bary
and Rusck arise from two factors:

- the character of the load, defined in terms of the type and
of electrical appl and the load
factors of the consumers
- the period over which the maximum demands are
measured, eg simultaneous, quarter hour and half hour

of admd
The admd is defined as the system maximum demand divided
by the number of consumers as n tends to infinity. If & coin-
cidence factor of the form a+bn” is used then there is li
change in the admd once groups of over 100 consumars are
considered. The che occurs anly for 10 00
when a coincidence factor of the form l' bn" ' is adopted.

actice, demands and

in the hn\wwing form:

amdm at substation = 3 kVA
«coincidence factor for 11 kV feeder = 0,9
coincidence factor at load centre substation = 0,85

of the form
a+ b2, Therefore when admd is quoted at the substation
level, it is important to define the form of the caincidence factor
relation which is to be used. No ambiguity arises, however, il the
adm is quoted for an infinite number of consumers and  loss
o divarsity factor is adopted.

&7 l.n-nfa--m

expressed as loss of diversity factors according to LD, = CF, +
CF.,

Figure 2 indicates the loss of diversity factors derived from
different sources.

Itis not easy 1
the most suitable for use in mum design insufficient informa-
tion is available regarding practical installations. Data is being
collected for South African installations of different characteris-
tics. Until lﬁl results are available, designers will have to make

is of their iltis most
important, that the basis adopted for a design is clearly identi-
fied, especially where comparisons (such as cost) are made be-
tween different designs.

Figure 1 - Normal distribution

nea
T

Nunx, vae o swevs wan,
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individusl 6.8 1 footor
dmndl. similaf to that of lenln'on and Rusck and based on  The load factor,s = T, , describes th divid-
the approach by Davies and Paterson (Ref 25), brings a shaping  ual maximum d terms of thy i
factor for the spread of individual demands into the coincidence mlm‘.::.w
n

factor relation. It also
fidence which can be nllBIﬂ on the estimate of the load of a
sample of consumers. (See Figure 1).

k)

the loss of diversity factor (and
hence colncidence factor) is a function of the admd. Hig admds
are assumed 10 occur where there is a substancial electric cen-
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tral heating load. High coincidence factors are associated with
these consumers because there is a high probability that the de-
ivie i near nu

values at the same times.

In SABS 0150 the coincidence factors are independent of the
admd. The individual maximum demand is defined by the as-
sumed admd, o the admd is defined by the individual maximum
demand.

There has been a tendency in South Africa to limit the maxi-
mum demand of the individual consumer by one or more meth-
ods, such as:

ripple control of water heating

switches or relays to disconnect the water hester when the
stove is switched on

= load limiting circuit breakers

- demand tariffs.

The restriction on demand does not prevent the use of energy
entirely. In most instances, it only defers it 10 a leter paried

When coincldence factors (or loss of diversity factores) ap-
propriate 1o systems where the individual demand is not re-
stricted, are appiied to the design of systems with restricted in-
dividual maximum demands, the actual admd will probably be
under-estimated.

Where many consumers have the same habits, the shape of
the load curve is modified in a similar way: both admd and s will
be higher than in a normal township of otherwise similar charac-
teristics.

7. VOLTAGE DROP CALCULATIONS
On a balanced three-phase system, the current in each phase is
equal and no current flows in the neutral. In practice, the loads
are variable and unbalanced and the out-of-balance current
flows in the neutral

The offacts of load imbalance and loss of diversity have to be
taken into account when calculating the voltage drop in a dis-
tributor. This is done most simply by applying an unbalance co

Therefore the duration of demands close to
mum demand is extended. When the mdhndua\ maximum
mand is the mean to the in:
vidual maximum demand than when the individual demand is
not constrained.

This was clearly illustrated during the sarly development of
Welkom (Ref 7). For the first couple of years the only houses
were for mine employees. They had electric stoves, electric
water heaters, and sockets in each room for portable electric
heaters. The design was based on 4 kW per house (100 consu-
mers) with a high diversity factor. During the first winter a maxi-
mum after diversity demand of 4,3 kKW per house was recorded
with 500 houses connected. Because there were constraints on
the available supply, 4kW load limiting breakers wers fitted to all
domestic installations, reducing the after diversity demand to
B3 kW,

A limit imposed on individual maximum demands modifies
the distribution curve of loads, 2s illustrated in Figure 3.

iesTRICTED

erasuarL 1|

tion factor fora

all consumers taking & demand equal 1o the adm. A loss of

diversity factor is applied to allow for loads exceeding the admd.
Asimplification usually made is to express all loads along and

atthe end of the cable as a terminal load and calculate the cable

loading in kVA.m. The voltage drop in a feeder is then given by:

nd o
v :k,hL[z'm]x?wa )
where V= volt drop (% of nominal phase-neutrsl voltage)
in the most heavily loaded phase
& = admd (kVA}
K= loss of diversity correction factor
k= unbalance correction factor
L = cable length (m)
nd = no of consumers distributed along the cable
= no of consumers at cable end
VD = volt drop (mV/Am) for selacted cable, assuming
balanced losd conditions
E = ratedline voitage (V)
Charts h: to this equ-
ation (Ref 14).

7.1 Unbalance correction factor
In most cases the unbalance correction factor is a much simpli-
fied representation of the statistical distribution of the loads
across the phases, taking into account the variability of demand
and the effect on volt drop of the non-constant neutral current.
In SABS 0142 (Ref 23) the unbalance correction factor is ap-
plied to the cable impedance. It is independent of the number of
loads supplied since, in most cases, a single load of constant
unbalance is supplied. A similar method, using a nnnmﬂ! I.l’l'.ll"
factor, has been
tion design (Ref 16, Such methods ara inappropriate for town-
tion because the effect of unbalance depends on
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te configuration of the feeder and the number of consumers

n the UK recommendations (Ref 8, Ref 9] an unbalance cor-
raction factor was based on the imperical dstermination of un-
balance:

U= N''2, where N = no of consumers.

A mean value for the effect of unbalance on voltage drop was
sdopted:

F1= 1+ 4180



A sacond correction factor was applied for the affect on voltage
drop of the loss of diversity of a sample of cansumers:

F2= 1+ kaN

whare k = 8 (Ref 8)

or k= 12(Ref9)

and &= admd

The combined correction factor kk, = F1x F2.

Davies and Paterson (Ref 25) took an alternative, statistically
based approach to the formulation of unbalance correstion fac-
tors for unbalanced distibution systems. They calculated the
value of

balanced voltage regulation V

std.dev. of volt drop along phase conductor 8,

for faeders with distrubuted, branched and terminal loads.

Two important paints arise from Davies and Paterson's ap-
prosch. The extent of unbalance aliowed for In the design is
determined by the confidence level adopted. Further, the unbal-
ance is affected by the shape of the maximum demand current
distribution, s. (see Equ 3 in 6.7)

Davies and Paterson analysed distributed loads along a
feeder, with s = 1. Unbalance correction factors derived from
their analysis are indicated for different confidence levels in
Table 7, togather with corretion factors from the 1966 UK recom-
mendations (Raf 9).

in 1981 a statistical method was described for calculating de-
mands and voltage drops from the energy demand curves for
specific types of consumers (Ref 26]. The method was used to
chack previous designs made in terms of the 1966 UK recom-
mendations and gave voltage drops averaging 16% less for a
given network.

Table 7: Unbalance correction factors

TOTAL | k, AT CONFIDENCE LEVEL F1 FROM UK.
s9% 5%
3 33 265 33
6 27 228 2689
9 246 203 238
12 227 190 220
15 215 181 207
. 208 175 198
2 198 169 190
2 192 165 186
7 187 162 150
0 183 159 176
7.2 Cable

parameters
The voltage drop (VD) in mV/A.m for a selected cable under bal-
anced load conditions can be replaced with the cable imped-
ance expressed in ohms/km.

Tha resistance of a cable is specified by SABS as the maxi-
mum resistance which the cable may have at 20°C {Ref 27). In tha
same specification “standard” values of resistance are given
which are lower than the maximum values, and correction fac-
1ors are provided for different conductor temperatures. For ca-
Dbles with low load factors, in which the peak loads oceur for only
short periods snd do not approach the continuous thermal
rating of the cable, the operating temperature is unlikely 1o ex-
ceed 40°C. In fact, the UK recommendations were based on con-
ductor temperatures of 30°C. For large cable sizes the reactance

40

of the cable becomes significant relative to the resistance.

The cable parameters based on the standard resistance (Ref
27) adjusted to 40°C operation, and typical reactances (Ref 28)
are shown in Table 8,

e -
el -
L COPPER ALUMINIUM
10 186 -
16 117 19
2 0748 1.2
35 0537 0876
50 0380 0816
70 0,276 0,443
5 0210 0330
120 0171 0,265
180 0,144 0,216
185 0,124
240 0106
00 0.09
73

The percentage volt drop along the length of a given cable is
sensitive to the following factors assumed in the design:

- nominal valtage of the system

= admd

- assumed cable resistance

- confidence limits adopted.

These are illustrated in Figure 4.

Figure 4 - Sensitivity of voltage drop calculation
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The choice of 380 Vinstead of 400 V as the g

feeder depicted in Figure 4 has the same effect on the calcula-
tion of per cent volt drop as:

an increase of design admd by about 10% (eg 3,3 kVA in-
stead of 3 kVA), or

the adoption of maximum allowable cable resistances at
B0°C instead of standard values at 40°C, or

the adoption of a higher confidence level for the unbalance
correction factor (eg 99,4% instead of 38%).

When the calculation of volt drop is made using a chart, the
values of cable resistance nominal voltage and confidence le-
vels have been defined by the disgner of the chart, but are nat
useally declared. Similar uncertainty arises in the application of
computer “dasighn” programs using undi

for the nge atsystem
DEFINED OVERALL
VOLTAGEVARIATION  10% 18% 20%
Rangeofvoltages | % of consumers within voltage range
about the mean
+ 2% 637 508 34
3% a7 &7 %0
+ 5% 930 912 802
+ Ti% »39,99 99,0 947
+10% = 99 99,0

and formulae.

8. ECONOMICS
Good engineering design take into account the total system
costs.

8.1 Costoflosses
Distribution network losses ocour mostly in transformers and
cables. The size of these components according to the expected
i it fimi than 80%. Even
at the time of system maximum demand, the currents and valt-
age drops in less heavily loaded feeders and phases will be
rauch lower than those operating at the design limit, Further, the
loads in a residential distribution system will be well below the
admd most of the time.

The cost of losses is significantly atfected by the load factor in
the different components of the system. The load factor of indi-
vidual domestic consumers with unrestricted demand is typi-
cally between 0,05 and 0,15 and the load factor of the transfor-
mers will not normally exceed 0,3. The load factor in the medium
and low voltage cabling is usually about 0,26.

The capitalisation of losses has been described in detail in a
paper presented to the AMEU by Palser (Ref 29).

Limits of
‘South African regulations require the voltage supplied to consu-
mers to vary by not more than £5% of the declared voltage. UK
reguiations permit the voltage 10 vary by +6%. The American
and Japanese national standards allow a vohtage varistion of
10%.

The restrictions on voltage variation arise for two reasons:
) Early meters measured amprore-hours and maximum cur-
rent and, even today, there are some current related tariffs. If
the voltage Is not maintained, the customer does not get the
energy he expects.
b} The range of voltages over which el

exceeded in practice. The system should be monitored and rein-
forced where required.

. —
mitted range of supply voltage depends on the loss load factor.
1ce the loss load factor in residential distribution systems is
low, it is usually sconomic to extend the permitted voltage
range. Therefore Itis proposed that the permitted voltage range
in residential townships be extended 1o + 5, - 10% ofnominal
valtage.

‘The adoption of this wider voltage range would generally re-
sult in reduction of the total capital and operating cost of sys-
tems.

An aspect of the practical implication of the wider voltage
range s llustrated in Appendix 2

83 System Reinforcament
An important choice for system designers is whether to install &
system adquate for the maximum load which could develap, or
ta adopta lower design load and provide for the reinforcement if
and when the system requires it
Obviously the practical aspects of reinforcing a system in an
old residential area have to be considered. The presence of
other services, surfaced driveways and sidewalks and the need
to maintain access for residents all add to the costs of reinforce-
ment. An economic choice can only be made if these costs are
quantified. It is also necessary to quantify the risk that the addi-
tional initial capital investment will not be productive. The extra
capacity may not be required or be located in the position to
maet the neads of load davelopment; in sither case additional
ital Il i not econ-

return.
would be intersting to know the extent of utilisation (or the
spare capacity) of existing distribution systems around the
country.

ates with satisfactory efficiency is limited. and

4 Bysiem

industrial consumers experience significant additional volt-
age drop between the point of supply and the point of utilis:
tion.

If we s35ume that th voltages at the polnts of supply at the time
of system maximum demand follow a normal distribution, and
that 99% of consumars are within specified limits, the propor-

The i i fo
the supply authority. Many older municipalities operate systems:
‘which were built lang ago and have been fully paid for. But these
systems are not replaced. The implication for the system de-
signer is that a higher capital investment in components and
systems to reduce maintenance, operations and administration
is justified if a longer system lifetime is assumed.

as shown in Table 8.

Clearly the voltage variation for most consumers will be small
relative to the permitted voltage range. if Ebﬂsul!l-l’ﬂlvumps
is outside the permitted limits for more than a :I:m pnnod ara
occasional basis (say 4 times per year) then it is an indication
that the design parameters adopted for the system are being
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85
Few supply authorities keep comprehensive fault records and
many do not carry out planned maintenance programmes. Nor
da the supply authorities keep separate records of the full costs
of maintenance, operations or administration.

It is often difficult, therefore, to identify the effacts of addi-
tional capital investment on the running costs of the system.

a1



This is a basic issue underiying the selection of components ap-
propriate to the objectives of the network.

9. COMPONENT SELECTION
The selection of system components must take into account
affects the per of the system, by

itsalf and in combination with the other components.

The main objectives in component salection are shown in
Table 10.

Usually the cost objective is incompatible with the othar ob-
jectives and compramises have to be sought.

Table 10: Component selection objectives

To avoid system failure

To ensure the safety of the public and system
‘operators

To aveid components being damaged by the effects of
failure of other components in the network

To restrict the extent and duration of outages when
failure occurs.

To reduce maintenance requirements

To avoid unnecessary expenditure

o

w

-

L

Reliability analysis of eleciricity supply systems has been
mainly directed at the generation and transmission elements.
i are more f the

b

shoul be given 1o alternative methods and equipment used in
Europe, America and developing countries.

Table 11: Some alternatives for network design

larger number of in which the
assembled. However, reliability indices have been proposed
which are suitable for application to distribution systems (Ref
11). Reliability indices are useful for the comparison of aiterna-
tive configurations of network compenents, but need to be
based on raliability (or failure) data appropriate ta the different
components.

Safoty is particularly difficult to quantify. To what extent has
each additional safety measure introduced during the last 50
years increased operator and public safety, and &t what cost?
Are the safety standards in electricity supply design consistent
‘with safety in,other public services, such as roads? Such ques-
tions remain unanswered.

In the absence of quantitave techniques, supply authorities

lection. The practices in diffsrent countries differ significantly.
To a lesser extent the standard practices of supply i
South Africa aiso differ. Table 11 indicates some standard prac-
tices In South Afri i ks
used. In seversl instances an alternative practice, used by re-
sponsible supply authorities elsewhere, is not covered by Seuth
African standard specifications or guidelines.

These alternatives affact reliability, maintenance, safety and
cost. The adoption of some practices also affects the suitability
of others. Therefore a complex set of alternatives is presented to
ihe system designer.

Simply analysis of the financial or other impact of a specific
choice may be misleading. For axample, the admd-cost relation
analysed with one set can be si iffer-
ent from that based an different assumptions (Ref B, Ref

An example of the multiple effects of a single choice is illus-
trated in Table 12

Itis important to recognised that standard practices adopted
several years ago may no longer be appropriate. Social, econ-
amic and tachnological changes r 10 those identified in
Section 2 lead to changes in objectives and in how they are at-
tained. South African distribution system practice has followed
UK standards in most respects. Perhaps serious consideration

4

component selection
‘STANDARD PRACTICE | ALTERNATIVES
Medium voltage is 11 &V | Higher or lower medium voltage levels
ground cable cables
armaured but screened
Al distribution Al distribution wransformers are
transformers are three- | single phase units; two or three
phase units transformers are installed where
three-phase supplies are required
Cabl sfc Cables i to transfor-
connection through a mers, through off-losd isolators or
ring main unit load-break connectors
Each transformer Individual transformers unprotected, or
protected by a primary | 2 group of ransformars and associated
fuse cabling protected by one fuse
Corrosion-resistant Painted or galvanised steel or glass
steels used for fibre enclosures used for equipment
transformers and kiosks | housings
Transformers hermetically | Bolted transformers with braathers
sealed used
Fully Part or al of distribution overhead
distribution
Metering installed in Metering installed on the consumers"
kerbside osks is
Medium yoltage system | Impedance, resistance or Peterson-coil
effectively earthed sarthing or medium voltage system
‘SABS voltage withstand | IEC voltage withstand ratings adopted
ratings adopted
Muitiple earthing of LV Single point earthing of LV systems
systems
Individual service Tee connection of consumers’ service:
connections from cables to diswribution cables.
distribution kiosks
Distribution system Mid-block distribution
Iocated in road reserves
and public spaces

10. CONCLUSIONS
The planning and design of electricity systems involves  com-
plax combination of many decisions. THe scop of decisions in-
cludes:

1. Tha size of the Ioad to bs supplied, the distribution of indi-
vidual loads at the time of system maximum demand and
the loss of diversity assumed to occur within the overall sys-
tem.

2 The s i the supply sy the statis-
tical confidence limits adopted in the «design and the proce-

dure used 1o allow for the voltage drop arising from unbal-
anced loading along a feeder.

3. The load factor and loss load factor assumed for individual
consumers and all components of the systam.

4 The reliability and availability desired at sach level of the

system, eg individual consumer, distribution kiosk or trans-
former,
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Table of chy
IMPLICATIONS
CHOICE METERS | PREPAYMENT METERS
Locate meter in house NA Unsuitable Yes
Consumer confidence in meter reading NA Low with kerbside metering High
Is load-imiting necessary Yes No No
Affects admd and diversity assumptions Yes Only with load limiting Only with load limiting
Isolator needed for dis-connections Yes Yos
Size of metsr/distribution kiosk Medium Medium. Large for
kerbside metaring
Mater readers required No Yes No
Routine installation inspection Required Done by meter resder Required
ng system Easlly incorporsted MNecessary Nt required
in rent billing
Bad debts Yes Yes No
Thet of service From upstraam of Limftod by kerbside From upstream of
circuit breaker i Meter
5. The lifetime of the system and the need for (and cost of) they hi \d h ided a better
reinforcemnent, extension and maintenance during this as- f i ditf

sumed lifetim.

8. The selection of network designs, components and installa-
tion techniques in accordance with local standard
concepts adopted from elsewhere, or alternatives de-
veloped for a specific application.

The decisions affect:

1. The capital cost of the system.
2. The performance of the system and the quality of electricity
supply.

3 P 2. costs of the
supply authority.

4. The flexibility with which the system can be modified to
meet changing conditions.

5 The cost of electricity supplied to consumers.

This paper has descibed some of the alternatives which can

people.

b} The researchers and system designers who, by publishing
research results, descriptions of systems and operating ex-
perience, have built up a valuable record of electrity supply
enginaering.

<) My colleagues at HKS who contributed their comments and
valuable criticism,
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REPORTS
The 1964 and 1966 reports published in UK (Ret 8,9) provide for
a demand of N consumers according to the formula:

Demand = aN + k

whers a = admd and k is a constant

When N= 1, the demand of 1 consumer = a+ k

The demand of N consumers without diversity = N (a* )
Therefore the coincidence factor applicable to N consumers is

OF
In distribution system design, loads are usually defined at nomi-
nal valtages, and losses are ignored except in economic evalu-
ation.

Figure A lustrates a simplified distribuiton feeder supplying s
Ioad of nominal value 3 kVA. Most residential loads are constant
resistance loads, not constanct power hlds Therefore when
y about

109‘ (Load = V'm'l

Figure B illustrates the system designed for a 10% voliage
drop. The total power delivered has fallen futher, by nearty 20%.

In sach case, the current attributable to the 3 kVA load d
creases with voltage drop, instead of increasing as it would with
8 constant power load.

Therefora if voltage drop calculations are based on nominal

ges, to
be lower than expected from the calculations.

The reduction in load with falling terminal voltage is used by
supply authorites o reduce demand when generating capacity
avlrinlded distribution Vlnllermer hlpmvlﬂ voitage condi-

uprated substation.

Figure A — Conditions for 5% voltage drop

Loan = 27e7va
123

A = 17,80
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FIGURE 8. CONDITIONS FOR 10% VOLTAGE DROP
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Mr Gaunt is 1o be
sive |nu thought provoking papsr In his mnnducunn_ the

45% more by altering certain design parameters and acces-

sories.

No doubt such cases do oceur, but it must be rather the excep-

Iim "léﬂ the rule. Experience in planning and design must
i pererffor of residen-

Town Elec-

trical Enplnaall have a pretty guoa idea what costs 1o expect

~ allowing for cost escalation.

Adificult problem today is how to rechuca costs i the face of

rising inflation. Obviously one way is to reduce standards —

both in continuity of supply and quality of uupplv— butis this

tothe T
for the maintenance and operation of ‘ ﬁV!!lm for its
assumed 25 years of useful ife?

this country and the values of ADMD | illustrate in Fig. 1 gives
a realistic picture of what one can expect in an all-electric
South African home.
Fig1
COST _OF COMPONENTS OF ELEC
RETICULATION IN TOWNSHIPS
(APPROX. B80Om?Z ERVEN)

These figures correspond with those generally specified by
Reef Municipalities and recently | had occasion to have them
wverified in @ new township south of Jahannesburg. This new
township of 120 dwellings, comprising mainly 3-bedroomed
houses in a medium income group township, had to be fed
tempararily by one 22/11kV transformer, pending a change-
over from 11kV to 22kV for the permanent supply. A 500kVA
transformer was used and when the mangwm 100k place

In on “| & Obijectives” theauthoris
quite rlnM in pointing out Y'lloonmcﬁnn interests of develop-  \when mmpadnq our load pattern with lhe UK therefore, we
ers and supply au A g Y O must of homes in the UK use gas

!
minimum cost. On the other hand — the Town Electrical
Enginu-r ‘would like a system that provides for low-cost

m is mainly concerned in providing this system at the

n, maintenance and operation. To overcome mi-
CORMAGH o ntarsota 6 Dbt of

anwell s sleciricity and, furthermore, make extenaive uss of
off-peak metering.

2. Volt-Drop Calculations

guidelines were produced in 1983 and were recently vcwuu
by & Sub-C the AMEU under

Mr Julesvan Ahiften. It was hoped that an uqulmhle.ppmmh
to both interests would be met by the praduction of these
guidelines.

They have produced a criterion that bath parties have - in
principle — agreed to, and generally the results to date have
apparently been satisfactory. However, the author has

nd the 1983

its handling of this subject. So mus so that the revising Com-
mittee set up a special Sub-Committee to deal with this sub-
ject. | was chosen as Chairman and my twa Sub-Committes
members wera Mr Boksburg

Mr Allan Gower of the Durban Corporation. Resulting from
sevoral monihs of intansive resoarch, a set of tablos was pro-

eriticized
considers are in need of improvement to meet the present-
day demand for cost-effective planning and design.

These are:

1. Load prediction

2. Volt-drop calculations

3. Reliability of supply

| wouid like to comment on these three aspects as well as on
the topic of “Economics.”

1. Load Prediotion .
ie. The Detérmination of & Realistic After-Diversity
Maximum-Demand fADMD)

The author, in Table 6 - recommends that the ADMD's in the
present guidelines be reduced generally by 40%. His argu-
ments are based on UK practice. Com ible thought and
research has been given to this subject by several bodies. in
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a
far btainie it ly rnmmyaﬂdlumrllaljl

Mr Gaunt has given considerable attention to this !uhlm in
his paper. No doubt his v of 8 thesis
on this subject, but for practical purposes | mmm-nd that
designers will considerable benefit from using the new
volt-drop tables in the revised guidelines.

3. Reliability of Supply

Last yaar Mr Gaunt delivered a paper on this subject at the
SAIEE Workshop at the CSIR on “Cost Effective Distribution
and Reticulation.” In his paper he highlighted the costs of
reliability and whether they can be afforded in this day and
age. In ather words, the provision of HV *Rings” is costing us
millions of rands every year and are we getting our money’s
worth from this unproductive expenditure?

Lets look at what HV cables costs in relation to other items of
expenditure.

4



Fig2
COST OF COMPONENTS OF ELECTRICAL
RETICULATION IN TOWNSHIPS
(APPROX. 800m? ERVEN)

“Pie®
the various components of a typical 11kV reticulation. The
highest cost is for HV cabling (26%). The guidelines mention
in Section 8, that "It is desirable to provide an alternative HV
supply to all substations.”
and the cost of providing it, one wondersif it i
ill atford. To give an example, in 1949 one t

Juxury we.
d of all HV con-

MR M P P CLARKE: RANDBURG

Mr President, change in life is inevitable, technical change is
often beneficial, often good. That we need to continually
revise what we are doing is self evident. But let us be sure that
changes are for the better. | would like to highlight two points
from the paper.

Firstly, safety. Maybe we have gone overboard on regulation,
maybe there is a need to revise our legal requirements (this.is

possibility when

tricity related accidents with vehicle related accidents). But |
cannot agree that as people become more accustomed to
using electricity, so lower safety standards will be necessary.
Most of us know that electrical accidents in sophisticated
ies are just as numerous and severe as in other
s. Let us look intefligantly at changes in the law for the
benefit of all.

Secondly consider the question of standards: more accuracy
in designing is one thing but “cut” designs for the sake of
“moulding” consumer’s habits is another. Consumers energy
needs will be met; if we do not supply them our competitors

And this includes the quality of supply. Manufacturers are
also cutting costs and that usually means a greater sensitivity
to voltage variations, Computor installations and other elec-
tronic devices are bacoming increasingly commonplace, to
name only one type of equipment. | have personal experience
of 8 mora modsm installation being unable to operate on an

“old" computor supply line. And consumers are all becoming
more awsre of supply breaks. They are more and more

'ssys-
tem ware not on a distribution “Ring.” Tndlv practically all
substations are on a ring. However, sarly records give no indi-
«cation that consumers suffered unduly form unreliability of
supply.

Afair estimate of the cost of a dual supply to avery substation
is about 5% of the total cost of the reticulation system. When

f the quality of the supply.

Mr President, let us not be afraid of change, but lat us not rush
into change just to be seen to be changing.

Thank you

ATTIE VAN

will be given this aspect
4. Econamics
TM smw increase in the costs of electricity since the oil

Mr President, | found Mr Gaunt's paper very informative and

he is to be congratulated. However, if you refer to page 36

where the present Standard Practice is compared to possible
1wish

nul\ nf costs - In particular in regard to and
cables. A great deal of attention is now being paid to “Total
System Costs” and the “Cost of Losses” as emphasized in Mr
Gaunt's paper.

Take the case of LV cables. In the design of a township reticu-
lation, one has ta determine a realistic ADMD. Based on this
parameter we then aa!-mlns the sizes of LV dumwm

only lower the quality of |uDDlv but we incur Iugh-r ::npp-r
losses, If LV cables are too large, the initial cost of the reticula-

Dealing with the maintenance of electrical distribution sys-
tems both new and old designs it is found in practice that a
sound underground cable system is less labour intensive,
more reliable then overhead systems. Vandalism is anather
problem.

Currently all distribution systems installed by the Westrand
Regional Service Council are underground systems for obvi-
ous reasons. We are experiencing pressure from certain
badies to revert back to cheaper methads, i.e. overhead sys-

tion is high and we are guilty of excessive expenditure, butin  1ams etc. to stretch the budget and satisfy more people yet to
0 lower. Allinall, there-  be supplied with electricity.

fore, be der-design than over- hto

G tems for all esigners. Wis

Take the case of minisubs. however, a pity if political l:nnlldlu(inn in future would

Today practically everyone buys low-cost transformers for
minisubs. But the cost of the transformer is only about ¥ of
the total cost of the minisub. Now, more economical to
buy a 315kVA minisub that will run at full load, or a 500kVA
minisub that will run at % full load?

A 500KVA minisub costs about 12% more than a 315kVA
minisub. However, copper losses for the same load show a
saving in energy cost that make a 500kVA minisub more
sceonomical than a 315kVA in the long term.

| hope these comments have given you some food for
thought.

4%

change the thinking of designers to revert back to overhead
distribution systems.

Infrastructures presently provided in black and other
townships are under utilized as consumers are not in a posi-
tion to use and pay for their electricity accounts at todays
prices unfess su d. This prablem is a major one and
needs the urgent attention and investigation of Regional Ser-
vices Councils.

Present policy is to install all meter cubicies on boundaries to
enable meter readers to read the meters on a regular basis.
Consumers are more security minded and huge boundary
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walls and dogs are about, especially in black and Indian
townships.

To install meter equipment on consumers premises again,
will create problems solved years ago.

Tee joints on supply cables are very cumbersome and fault
finding is more difficult and is not recommended.

Dankie mnr die President.

MR WILLEM NAUDE: ENERGY, POST AND
DEPT.
DEVELOPMENT BANK OF SOUTHERN AFRICA

President, baie dankie vir die geleentheid om 'n men-
ig tov mnr Wallis, mnr T Gaunt en mnr Botes se by-

In my veld het ek ot die aridér Kategorie verbriiker te doen
nie. Dié mense in die landelike gebiede in die selfregsrenda
lande. Hulle het nie Betel of ‘n telefax nie. Ironies, dat baie
‘min van die mensa elekiricse krag in hullo huise het, terwyl by

veldsterktes wat 5008 ons almal weet genoeg probleme-ver-
oorsaak. Net sa gaan hoé strome hos magnetiese veldsterk-
tes veroarsaak wat weer genoeg ander probleme tot gevolg
gaan

Die toepas van “intelligente toestello” sal ook gekortwiek
word deur die ernstige tekort aan die nodige geskoolde man-
nekrag.

2. Eiendomsontwikkelaars se doelwitte

ie volgende in mnr Gaunt se referaat is nie vir my duidelik
nie: “This ensures that total development cost is kept below
the acceptable market level.” Is minimum koste dan nie die
‘aanvaarbare nie?

3. Ontwaerper se doelwitte

Ek stom volkome met mnr Gaunt saam dat die ontwikkeling

van komplekse roetines om groter teoretiess prosiesheid te

verkry, is slegs nuttig as dit op betroubare data gebaseer is.

Die verkry van betroubare data is 'n probleem en ons het in

Suider Afrika nog nie voldoende data nie. Die Dept Elektriese
up

party
The Development Bank of Southern Africa finances develop-
ment including, bulk supplies and electrical raticulation in
existing . Larg

amounts of money is needs o develop and it s gsnurally

power can improve the sndary of Wo toc e undtrﬂ-—
veloped areas. Phased development is needed with approp-
riate technology, 50 that high capital investment of over

i d

Thiswaythere s

besig met navarsing in hierdie ver-
band, Umoet egtar nie baie opgewonde raak nie, want as ons
deesdae iets wil doen, most ons self die middele bekom en u
weet self maar veral

Ekis beskikbaar vir onderhandelinga.

4. Voorgestelde MAnd vir gebruik in Suid-Afrika
Volgens iniigting wat ek hierdie jaar by Pretoria se Elek-
trisitaitsafdeling gekry het, most die volgende syfers gebruik
word:

more time to educate the consumer to pay for the ice he
is now receiving highly subsidized or free.
Ways and of
reticulation methods are needed desperately. This is man-
ifested when one experiences the cost to supply slectricity in
s where the distances bef n are rela-
tively high and the areas of residential towns even bigger.
Mr Presi Iapplaud effort, even if i
moving into uncertain areas, to improve existing technology
1o the benefit our aim to expand the usage of electricity in an
appropriate and cost effective way.
Minr die President, my pleidooi teenoor ons aas ingenieurs |s,
dat terwyl ons
goedgeheural in dic aast 30 jasr, di bests, r
om kot

k die (n&

te

die onderontwikkelende gebiede. In ons land in die

huidegetyd, het u vereniging i in baie bellngnka taak om nie
net’

en nm:anun-l lande nie masr ook die le-ﬂ!nn te neem in die

tiewe lngnnloqlu.
Baie dankie

MNRL. VAN
Dit gebeur seker nio dikwels dat 'n universiteitsdosent 'n by-
drae lewer ot VMEO i 445
my aangenaam om dit te doen.

Mnr Gaunt moet geluk gewens word met sy referaat: Hy het

by
dm bnpl.m en omwafp van elektrisiteitsnetwerke, Ek gaan my
bydrag net tot enkele aspekte beperk.

1. Tegnologiese veranderings
Ek w:l’:el“?mrd van waarskuwing rig oor die optimisme

oor supergeleiers. Hob spanninig veroorsask hod elekiriese
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Tipe behuisin, Tipewinter | MAnd, kvVa

Groter huise privaatbesit Warm 35
Koud 42

Luukse huise Kour 8

In lsssgencemde geval is daar twee kleiner gebieds in twee
verskillende vaorstede waar die gemete syfer 12,5 kVA is.

5. Maksimum aanvraag, diversiteit, gelyktydigheid en span-
ningsval Simbolelys

MA mum aanvraag (algemeen)
MAnd = maksimum aanvraag na diversiteit (admd)
MAb = maksimum aanvraag by bron. Bron kan wees

transformator, substasie, ens.
MAv = maksimum aanvraag van een verbruiker
MAvgem = gemiddelde maksimum aanvraag per
verbruiker (1}

DF diversiteitsfaktor
GF gelyktydigheidsfaktor (CF) -
8 = aantal verbruikers

d
vgemm"™

Bogenoemde definisies stem ooresn met dié wat mnr Gaunt
in sy referaat noem. In sy referast sé hy dat N na oneindig
neig. Dit is nie nodig dat N na oneindig neig nie, want die
MAne dieselfde staisel wissel van punt tot punt. Byvoor-
beeld punte 1,2, 3en 4 in figuur 1




120

e

Van (d) en (7) is DF = dr

Die verband tussen DF en GF is dus eenduidig en al die besprek-

ing oor dis effek van gelyktydigheid op diversitelt, verlies aan

diversiteit en lasvoringsfaktor lyk vir my onnodig.

Verwys nou na figuur 2

Diversiteit tussen die verbruiker op dieselfde fase lei tot die
deel van dunner Klei bv. diver-

siteit tussen verbruikers Yy, Vg, Vy 6n Vyy

Diversitsit tussen bv. V,, V, n Vi, het geen voordasl nis, maar ‘n

nadeel ten opsigte van spanningsval: Indien die maksimum aan-

vrae van Vi, V en V, gelyktydig en ewe groot is, is die neutraal-

geleier se stroom nul en die spanningsval in die neutraalgeleier

ten opsigte van hierdie 3 verbruikers nul Ongelukkig is daar

diversiteit en die maksimum aanvrae is nie ewe groot nie en sal

daar dus 'n neutraaistroom wees. Dit moet dan by die berel

ning van spanningsval in ag geneem word.

Van (2) Is EMAv = (N (8

'

@

w'l" }

B8 O = g
gl B e f

E— ?
s i 1
Van (1) ( ) S

fi T

Van (3), (5) en (6) is DF = W" ]
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NEW DEVELOPMENTS IN DISTRIBUTION EQUIPMENT
UP TO 33 KV (CIRED 1987)

by Mr Gordon Da

MR A H L FORTMANN: PRESIDENT

Mr Gordon Davies received his academic education at Glen-
wood High School, Durban and his technical education at the
Natal Technical College and the University of Manchester
institute of Science & Technology where he received the
degree M.Sc Electrical Engineering

Gordon gained Graduate Membership of the Institution of
Electrical Engineers in 1961 and Associate Membership of the
S A Institute of Mechanical Engineers in 1960,

Mr Davies is in possession of the Government Cartificate of
Competency in Electrical Works 1954 and Mechanical Works
1960,

From 1947 to 1965 Gordon was Assistant Electrical Engineer
with the Electricity Department, Durban City Council.

He undertook a graduate apprenticeship at Witton Works of
GEC from 1955 t0 1957,

He obtained a Diploma in Industrial Admi
Birmingham College of Technology.

Mr Davies was transfarred to Johannesburg while with GEC
as Commissioning Engineer, from 1957 to 1961.

He joined Pietermaritzburg Electricity Department as Assis-
tant City Electrical Engineerin 1961 and was promoted to City
Electrical Engineer in 1978.

Heis a Fellow of the Institution of Electrical Engineers and Fel-
low of the i dis
also a Registerad Professional Engineer.

Ladles and Gentlemen, | present to you Mr Gardon Davies.

istration from the

s, City Electrical Engineer, Pietermaritzburg

Mr Gordon Davies

CIRED CONFERENCE 1987

by Gordon Davies

The Ninth International Conferance on Electricity Distribution
100k place in Liege and was attanded by close on 1000 delegates
from 37 countries including 5 from South Africa,

The program was as follows:
Monday 4 May -
Session 1: Substation Equipment
Tuesday 5 May -~
Session 2 : Distrubances and Protection in Supply Systems or
Session 3 : Cables and Overhead Lines
(These two Sessions were held simultaneously so that it was

only possible 1o atiend one or other of the Sessions)

Wednesday 6 May -

Session 4 : Operation & Control in Public Supply Systems or
Session & : Utilisation of Electrical Energy in Industry & Services
(Once again these were aiternative Sessions)

Thursday 7 May - :

Session 6 : Design & Planning of Public Supply Systems.

A total of 100 papers were delivered at the Cired Conference. |
have endeavourad to concentrate on thase papars which have a
high content of new development and which | consider 1o be
most useful to the AMEU. | have only dealt with papers from
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Session 1, 3 & 6. Some of the papers delivered provided infor-
mation on equipment which had been in service for some years.
and these have aiso been included.

Session 1: Substation Equipment

.01 FAUL EN
CLOSED MV SWITCHGEAR OF HIGH SHORT-CIR-
CUIT CAPACITY; EFFECTS ON SWITCHGEAR
ROOMS AND THEIR SURROUNDINGS; PROTEC-
TION OF PERSONNEL

Herbert Grassnar Austria

The authors discuss the safety aspects of metal-clad switchgesr.
Modern switchgsar is being subjected to higher short circuit cur-
rents and is expected to withstand these for longer periods.

Fault currents of between 40 and 60 kA are becoming the
norm. It is pointed out that tests to determine the behaviour of
metal clad switchgear under conditions of arcing due to an inter-
nal fault are provided in the following standards

IEC 298 2nd edition including appendix AA

CENELEC - Harmonization document HD-187-6-3
However, it is not obligatory for the manufacturer to apply these
tests, but Is subject o agreement between the manufacturer
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and the user. Figures 1 and 2 show diagrammatically two ways
of ensuring the safety of operating personnel.

The arc tests specified in IEC 298 Appendix AA wers also cre-
ated with the protection of service personnel in mind, and con-
sequently the following should be taken inta consideration:

- The effects of arcing due to internal faults are determined
by the short-circuit capacity of the supply and by the trip-
ping time of the protection relay.

Observing high standards of safeguarding ensures in-
creased protection of personnel in the event of arcing due
to an internal fault

In the event of arcing due to an internal fault in should still
be possible for service personnel o operate switching de-
vices without putting their personal safety at risk.

- High-energy arcs and prolonged arcing durations must ot
result in partition walls being burned through.

Ejected gases, combustion residues, dust and vapours
should be conducted away in such a way that personnel are
not hampered in the performance of their duties. The safest
method Is to lead off gases directly into the open air by
means of conduits dasigned spesifically for this purpose.

Yersion A Figure 1
Pressure relief upwards.

Gases are ejected via guiding sheets into the
switchgear room.

©.02 IN-SERVICE SAFETY OF SFE-INSULATED AND
METAL MV

SWITCHGEAR
Y. Bokshorn, R. Dides of France, G. Gallet

In this paper the evolution and development of SF6 switchgear
is discusses

When the SF5 MV switchgear was Iniilly used, the lack of

i ify the extreme prudence regarding safety.

ty of the design and construction, and the

is type of
le internal fault has not been completely excluded.

An analysis of possible dangers lod us to the most unfavour-
able and theoretical case of a manual operation of the ring main
unit switch aftor a leakage of SF6. Tha tests showed that switch-
gear submittad to dielectric and Interrupting tests becomes vul-
nerable anly when there is virually no more SF6. With a percent-
age of approximately 20% of SF8, and because of the excellent
ir/SF6 micture, the probability of a
smely low. Consequently, it was
decided 1o sslect as 3 “fault scenario” a loss. of SFE. The tests
consists in craating a non-interruption in the switch when re-
placing the SF6 by air at atmospheric pressure, and using a very
severs test circult (inductive load current interruption), hence
the test designation as: non-breaking test.

The internal are is initiated when the non-breaking conditions
referred to proviously take place, and is maintained for the maxi-

10 8llow the primary
clear the fault and as per tha diagram hera below:

7 bad eosyar

=

T charge cosy el

Zosc
Tocc

To judge the effects and decide on an assessment, criteria and
defined to match

ica-
tion 298 of IEC:

- there should be no flying-off of large solid material (exceed-
ing B0g) from the front portion of the tested switchgear;

- amounting frame of 1,6 x 1,5 m provided with square black
cottong cloth pieces being placed in front of the tested
switchgear, at a distance of 30 cm s0 as to simulate the per-
son who operates the unit, no piece of cloth should ignite;

- no fragment or part, whatever its size, should be projected
through the above mentioned frame;

- the daors, covers, etc fitted in the front portion must remain
solidly secured and not oper

- the effectiveness of the
preserved.

ing connection must be

03 LONG TERM BEHAVIOUR OF INSULATION-EN-
CLOSED M.V. - SWITCHGEAR

Pressure relief upwards.
Gases are ejected via an off-take directly into
the open air.

50

JA A B HF
Reith, J Sikkenga Nethorlands

MV switchgear is evaluated by the authors. i y
A comparison is mads betwaen metal enciosed and insuia-
tion enclosed switchgear.
Factory-assembled switchgsar i defined ss switchgaar with
A i o R T et e e
metal, intanded to b earthed, the gearis called “metal-enclosed
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switchgear”. Both designs, metal-enclosed and insulation-on-
closed switchgear offer protection to the operator against hazar-
daus approach. Both designs have their special characteristics.
The safety of a metal enciosure is dependent on:

- the effectiveness of the earth connection
- the potential difference that occurs deuring earth faults
- the degree of integrity of the earthing circut.

On the other hand, the safsty of an insulation enclosure is de-
pendent on:

-~ the effectiveness of the insulation
- the level of leakage currents when touching
- the degree of degradation of the insulation surfaces.

So there is  fundamental difference between metal-enclosed
and insulation-enclosed equipment. The metal enclosure does
not provide complets pratection without s reliable earthing sys-
tem, which is not a part of the switchgear

Tests wera carried out through which a comparison has-been
made between circuit breakers of different quenching principles
such as minimum oil, air blast, magnetic air, vacuum, SF6 putfer
type and rotating are.

Remarkably none of these circuit braakers had difficulties in
interrupting 16 kA at 10 KV under increased TRV conditions
values far above the actual network conditions wera applied.

Tests were carried out on eight circuit breakers, represanting
six different quenching principles. Some of them (minimum oil,
alr blast, magnetic air) are well known in MV networks. Others
(vacuum, SF6 puffer and SF6 rotating arc) are more recent and
less generally in use

Tabla 4 shows the quenching p
tested breakers.

iples and ratings for the

Table 4: Type and ratings of test breakers

5 .. breaker U, nombreak. |, B
it o R Wisanhing e principle  40Hz  power  (sym)
Ppractice is very important. ; : ) Ay A A

The insulation enclosure provides protection of its own and is
an inherent part of the switchgear.

This paper indicated that tests done on insulation encased 1 minimum oil 10 250 14 630
switchgear which had been in service for more than 20 years minimum oif 12 250 12 &0
showed that none of the failures could be traced to the case 2 minimum oil 12 415 16 400
resin, whereas the next paper (e.04) indicated thers was s re- 3 air blast 10 400 s
duction of insulation level of 17% after 20 years of servica. 4 magnetic air 12 520 2% 800

5 vacuum 12 415 2 60
©.04 RISK OF DEFECTS IN MEDIUM-VOLTAGE DIS- & vacuum 12 415 20 630
TRIBUTION SUBSTATIONS BY OVERVOLTAGES IN 7 SFerotare 10 350 20 630
CONSEQUENCE OF AGEING OF THE INSULATION SFerotarc 12 350 16 630
DURING SERVICE 8 SF6 puffer 1 350 8 630
W. Heib, J Sattler, W Stolz Germany
The authors discuss the failure of equipment in substations
caused by overvoltages. Three different types of ges  Table 8: Te first pole-to-clear)
can in principle, be found:
por quency, switching and -+ breaker type TRV RRRV  Amplitude
no. freq. Fac
In complete underground networks only power-frequency and kHz)  (kV/us)
switching overvoltages should be taken into accaunt. In over-
head networks and in combined net- T
works the atmospheric discharge phenomens determine the LV injection 38 274 178
ooy 1 minimum ol 40 388 173
overvoltage e )

From following conclu- : "}'";i'ﬂ“lf" oil a9 g,g ;g

: ; air biast X y
e 4 magn. air 054 0,84
- Even in the case of an unfavourable point of the lightning 5 vacuum ) 203 140
stroke overvoltages higher than 100 kV can only oceur in substa- Vacitim 138
tions which are connected with overhead lines on wooden 7 SF8 rot. air 39 247 146
poles. In addition, this satement is valid only for very short g SF6 puffar 20 220 1148

langts of connecting cables. With langer cables the high atteny-
ation reduces the overvoltages below 100 KV because of the
relatively long connecting cables.

©.05 MV NETWORK CONDITIONS WITH INCREASED

G.C. Damstra, H.G. Kistemaker, RJ.R. Waumans

Nethorlands
Normally the Transient Recovery Voltage (TRY) stresses for out-
going circuit breakers in MV cable-networks are rather moder-
ate and in accordance with the existing IEC publication 56-2,

Under certain conditions the TRV- the main circu

breakers, betwsen the feeding transformer and the MV-busbar
system can be considerably more severe, depending on station
lay-out and type of connections between transformers and M-
switcngear.
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The tendency to build HV/MV substations with short connec-
tions between transformer and MV circuit braker will be conti-
nued for reasons of cost, space and loss reduction,

The rate of rise of the recavary voltage for ransformer circuit
breakers with short connection bwiwaan both breakers, ganar-
ally exceeds the specified value by IEC.

The TRV conditions for the feeder circuit breakers are within
o lower than IEC due 1o the presence of neightbouring feeders
connected o the same bus.

Up 1o now failures have not been found and all the circuit
breakers investigated show remarkable ability 1o withstand in-
creased TRV steepness.

Also modern quanching principles as vacuum and SFE show
ood interrupting perfomrance at high Rate of Rise of Recavery

s1



Voltage. New designs have to be tested in an appropriate way to
ba sure that this performanca Is maintained in the futura.

©.06 A COST EFFECTIVE MODULAR DESIGN FOR HIGH
DENSITY LOADS
R.J. Coomer Australia, A.L. Hoi, J.W. Robinson

This paper describes a modular circuit breaker concept which
halves the number of 11 KV circuit breakers in a mesh network
and reduces the electrical design time of a typical distribution
substation to 1 or 2 man days. Other bensfits include improved
protection and standardisation of design and operating proce-
dures.

Twa devices have been developed to simplify the implemen-
tation of the modular circuit breaker concept. One is a 16 kV iso-
Iated group intertrip relay for tripping up to four circuit breakers
at local and remote sites during system faults. The second is an
economical micropracessor-based network controller for inte-
grated backup protection and supervisary control

Figure 1 shows an example of a typical 3-feeder mesh net-
work supplied from & zone substation using a medulsr circui
breaker configuration. Three radial feeders are run from

LIS
pendent sections of busbar at the zone substation through a
number of intermediate consumer substations, and end in a
mesh point. Loading is arranged so that the two feeders can
carry the full load of the mesh netwark.

one end 0.8 disc electrade (3) and st the other end to support
finger (6. Th the fuse-
element and suppert ety

When inserted into the housing, the canister is connected by
spring loaded contact fingers {12) to the terminal of the coil. The
outer terminal of the coil is connected to the upstream fuse-ale-
ment finger mounting cup (7).

Normally current will flow from the cable, through the support
conductor to the disc electrode, through the fuse-element to the
support finger and out through the bushing to the transformer.
Under overload conditions, the fuse-element will melt according
fo its time current characteristic and an arc :ome estab-
lished. Due to inherent electromagnetic loop forces, this arc will
very rapidly commutate to the wall of the canister, at which
point the coil will b ised ing fu
Tt vl et s e Tiakt b whens acEEmtally
figure 2. Since the magnetic
Lorsns forces causs it o rotate at high speed around the disc
electroce and as the canister is filled with SF6 gas, at current
2zero the arc will become extinguished.

Of course, under earth fault conditions, the arrangement de-
scribed so far would result in singel phase operation which
ies might find unacceptable due to problems of LV
valtage imbalance and ferrorasonance. This problem has been
overcome by the development of a seli-powered cascade trip-
ping system. In this special arrangement chamical actuators, of
the type used in conventional current limiting fuses, are incor-
porated into the Interrupter canisters as shown in Figure 6. Ap-
plication of & small signal voliage across the actuaor terminal,
17 and 18, causes it 1o eject a striker pin which results in the
element support finger 19 pivoting and thereby rupturing the
fuse-element. Extinction of the arc created occurs in the normal
manner described earlier.

e11 A NEW STEP FOR
CONTROL OF HV/MV SUBSTATIONS
J M Nativel France, P Bornard, M Oddi

The authors describe a

of HV/MV substations. The aim IS to increase substation se-
‘curity, while enhancing quality of supply, The technique has the
following characteristics:

protection relays ont he HY side of HV/MV transformers
which do not require auxliary power 1o trip the breakers.
The relays which have a very low energy level (4,5m. for a
single phase rasistive fault) are connected to a new tripping

AND

Figure 1: 2 D devics known as a “striker pin”. The striker pin is an electro-
Mesh Arrangement mechanical device with stored mechanical energ
= & low voltage wiring implemented in & telephone technol-
ogy:
©09 ANEW. - o = ki of different automatic functions in the
"' "”‘:‘ 'm_u umxmum " substation computer.
Qvercurrent relay

The author describes a umnua SF6 fuse-link suitable for use in

ring main units. This jle-phase device, called a DYS-

CON interrupter, could be referred to as a single shot circul

breaker with an inherent time grading feature. It offers the fol-

lowing advantages:

(i) Improved co-ordination, particularly with regard to fuse-
links on the LV side of the transformer.

(i) Very low PR loss, leading 1o a fully -nc:pw!amd design.

{iii) Very high normal current ratings, up to 400A.

{iv) High service voltage up to 36 k V.

It comprises two parts as illustrated in figure 1
The first part, the fuse canister (11), which is disposable, in-
corporates a simple low voltags TLF fuse-slement (5) fixed at

52

This independent time protection in implementad by a “double
phase to ground” relay. The current transfarmers, associated to
the fesder circuit-breakers, are used both as measuring transdu-
cers and power source,
Resistive sarth fault
An inverse time-delay avercurrent relay allows to trip the only.
feader affected by a low level single phase fault. This protection
is energized by a specific toroidal current which
provides at th me the necessary pawer and an image of
the zero-sequence current.

As the neutral point, on the French MV distribution system, is
grounded through an impedance limiting the current 1o 300 of
1000 A, selectivity is achieved due 1o the fact that the unbal-
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anced current on the faulty feeder is higher than the capacitive
26ro-sequence current on the healthy feeders.

This inverse time-delay relay replaces the present automatic
device which locates the faulty line by switching out all the
feeders successively.

A substation minicomputer, which is generally the one used
for telecontrol, is in charge of the 3 following automatic func-
tions:

- ripple cantrol,

- automatic reclosing of the feeder ciruit-breakers (after
short-circuit)

- frequency load shedding

complete substitution for the conventional ring main unit, in that
all operations must be carried out with the equiopment dead
and the absence of potential establisehd before any operations
are undertaken, but does give the supply enigeer a third choice
for the connection of transformers. In addition, the unit when
used in conjunction with remotely operable load break section-
alizers, can provide a cost effective future distribution system
which is responsive to faulis and yet will significantly reduce the
excess switching carried auton today’s system for maintenance
purposes only.

Full range fuses can be provided in the unit for transformer
potection. The fuses are designed to safely interrupt low and
high fault currents, and additionally have a time-current charac-
teristic designed ta coordinate well with upstream and down-

.13 TRENDS IN THE ow
LOoSS ION TRANSFORMERS

DISTRIBUTH
K Frewin United Kingdom, J J Seed, A G Fisher

There have been many improvements in distribution transfor-
mer dasign over the years, ane of the most natable being the
development of core steels wiih greatly reduced specific loss
values. Transformer loss characeristics continue to be of central
interest ta utilities and manufacturers, and have recently taken
on greater significance in view of increases in the capitalisation
values used for evaluating lifetime costs of squipment.

The implications for use of low loss in an Area
Electricity Board are considered, both with regard 1o the types of
transformer likely to be purchased, and the scope for reducing
existing system losses by replacing old high loss units with
those of modern design.

Typical capitalisation values currently used by Uk supply
authorities are 4000/kW for no-load losses and 550/kW for load
losses on distribution transformers. The ratio between these
figures is of particular interest to the manufacturer, since it can
have a profound influence on the overall design. It is of interest
that ratios vary quite widely from country to country, ranging
from 7:1 in the UK 1o 3:1 of less in parts of the Middle East, re-
flecting the different load characteristics.

Developments in distribution transformer design and con-
struction which reduce the electrical losses are continuing to be
mad ‘axpected that steady impravements will be achieved
in the medium term, with the prospect of major reductions in
no-load losses several years hence when radically new types of
core material are introduced, Some of the new designs will be
suitable for genaral Area Board use at medium voltages; others
‘are more likely to be limited 1o specialist applications.

Area Boards are now reviewing their transformer replace-
ment strategies in the light of a rising trent in replacement fore-
casts. case for some
old transformers with units of modern low-loss design, on the
grounds of raduced running costs, but the long term pro-
gramme will be mainly influenced by general load growth and
plant deterioration considerations.

From England s representative of an Electricity Board re-

Ring Disconnecting Unit (RDU).

Figura 3: The Ring Disconnecting Unit

The RDU is rated to 24 kV, 830A with a 3 second through fault
rating of 13.1 kA The design philosophy has been to produce a
unit with a simple operating procedure which disconnects ca-
bles without cable movement and accepts all the cable types
‘cemmaon in Europe such as single and three core construction
with polymeric or paper insulation.

“The unit consists of an isloator body, disconnecting plugs,
fuses and a cabinet. In simple terms, a HHICDP! is connected to

ported I the isloftinhandsof  p *TAE S ,,m:;,;g o i e
:‘:""";I';“;“'v':"’“" Wwho will be provided with the necessary data |1, 1o transformer or cable circuits. Connection between

this matter by Area Boards and private companies, due 10 differ-
ent pol with respect to pay-back time.

@16 THE RING DISCONNECTING UNIT WITH FULL
RANGE FUSES - A NEW CONCEPT IN SYSTEM
PROTECTION

G J Clarke, R Rosen United Kingdom
This paper describes a simple, low cost unit requiring minimal

ble of pr g and
disconnecting either the transformer or feeder cable. It is not a
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these is made using a cast resin “plug” incorporating an appro-
priate metal link. Insertion of the plug creates the elecrical con-
removal and replacement by similar plugs of different
construction provides isolation, or an earth or test point.

Session 3: CABLES AND OVERHEAD LINES

d.03 THE SAX SYSTEM - A NEW MEDIUM-VOLTAGE
DISTRIBUTION MODE
Antero Hinkkuri, llpo Lehtinen of Finland

This paper deals with a medium voltage overhead construction
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which is used as an alternative 1o aerial bundled conductor

In view of the extensive township raticulation schemes which
will have to be undertaken in the near future this type of con-
struction might well prove less expensive and possible more

liable parti because the lightning wi
serial bundled conductor in & high isoceraunic area like South
Africa is as yet unproven.

This design, known as the SAX System, for use on medium-
voltage distribution networks is reported to have improved per-
formance under severe lightning conditions.

The aluminium alloy conductors, insulated with XLPE, are
configurated in a similar manner to & conventional bare wire
overhead line, but with reduced spacing betwsen the phases,
Because the phases are insulated, clashing of the conductors
under wind conditions is no longer a problem and experiments
have shown that millions of brief contacts can eccur without
braakdown of the insulation,

The conductors are suspanded on specially designed cost
epoxy resin insulators from which are hung arc profected sus-
pension clamps. Figure | shows a typical single circuit 3-phase
SAX line.

SHORT-CIRCUIT
CURRENT ARC

DIRECTION OF
POMER FLOW

principle
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At the attachment point, the insulation is removed from theson-
ductor and the clamp grips, and is in electrical contact with the
bare conductor. This ensures that any flashover cuased by over-
voltages takes place between the clamps and because of the
mass of the clamp, arcing to the conductor, which might result in
burn down, does not occur.

It is believed that even though the line may sutfer & direct
lightning stroke at mid span the flashover will accur at the pole.

Wagner, Hilamand and Los have published papers in the IEEE

55 the -
ing betwaen parallel conductors. They have also shown that fia-
shovers caused by direct lightning on power transmission lines
are concentrated at poles.

The insulated conductor is made in threa standard sizes and
the suspension hardware is designed for a maximum span
length of 100m.

The important electrical and physical parameters of the con-
ductors are given in Table 1.

Table 1: SAX conductors - Electrical & Physical

Characteristics
CONDUCTOR SAX35 SAX70 SAX120
DC resistance = 20°C, /km 0986 0493 0288
Nominal loading 20/80°C. A 200 310 430
15 short circuit current
AC°CA200°C, kA a2 64 110
Utiimate tensile strongth, kN~~~ 103 206 356
Weight of conductor, kg/km 16 255 406
Table 1: SAX Electrical & Phy

d.04 PROBLEM LINKES TO CHANGES IN THE ARRANGE-
MENT OF DOUBLE CIRCUIT LINE CONDUCTORS
JL Lillien, P Vercheval Belgium

Conductor contact problems arise in 15 kV double circuit lines
when short circuit currents flow in one circuit The heating of
conductors combined with the electro-dynamic forces give rise
to horizontal and vertical displacements of such magnitude that
contact oceurs, A sophisticated mathematical model has been
developed at the University of Liege which takes into account
the sag increase due to temperature rise in the conductor, as
well as influences on movement due ic wire elasticity, the inert
mass of suspension strings, and the particular arrangement of
each span.

The continuous incresse in short circult currents in the dis-
tribution networks now causes serious problems linked 1o elec-
tra-dynsmic forces. The authars consider that these problems
should be studied as soon as the ration 0.02 I is greater than 1.
| : rm.s. intensity of the shart circuit current (kA);

d: distance between phases (m);
m: mass of conductor per length unit (kg/m).

Values higher than this critical one are often obtained for alme-
lec spans close to HV/MV) transforming substation (e.g. 70/15
k).

d.08 SIC : CABLE SYSTEM WITH BUILTOIN TERMINA-
TIONS

FH Kreuger, R J van Aalst Netherlands

The authors describe a method of terminating plastic insulated
cable in the 10 to 20 kV range without the necessity of applying a
stress relief core.



This is achieved by building the field grading into the cable
itself by applying @ non-linear resistive silicon carbide core
screen over the insulation during manufacture. The SIC cable
system is. preferably used in cases where many terminals have
to be installed in a relatively small area. The factory-made SIC
screen is already present before instaliation. No delicate remo-
val of a fixed semiconducting sereen is needed. A simpla remo-
val of the earth sereen is suflicient. The SIC cable system is
preferably used for short connections. Here the extra price of
the SIC layer is balanced against the shorter installation time and
cheaper accessories. With longer lengths the gain i jointing
time and material is offset by the higher cost of the SIC cable.

Figure 8: Connector for Sic system

d.16 IMPROVED DESIGNS FOR LV NETWORKS IN

The Electricity Supply Board have been using the following low
woltage Distribution Equipment/Designs since the late 1960's:

~ LV Distribution Fuse Panels with up to six fused outlets in
indoor and package type 10 kV/LV substations.

= Four Core Mains Cable with 90° sector shaped solid alimi-
nium conductor, XLPE insulation and Low Density
Polyethelene sheath (sizes 4 x 185, 4 x 120, and 4 x 70 sq
mm) for offloading the LV panels.

= Overground Sheet Steel Minipillars for service connections
in housing estates ivi These minipall

estates. The new design enables the use of easy and safe
live techniques for termination discannection of service and
mains cables.

Ashrouded special minipillar has been introduced for use in
Industrial Estates for servicing small Industrial Units. In ad-
dition to providing cheaper services to customers, these
minipillars facilitate easy disconnection and termination of
service,

Two types of minipillars are used in housing schemes:

Service-Minipillar

185mm* mains
cable and twel bles.
Sectionalising Minipillar
This pillar ising f
is capable of accepting four 4x198 mm mains cable (two cable
on sach sids of the ficed cantacts). Tha sactionalising mini
does not have the facility of eonnecting single phase service ca-
bles.

be id links andl

Figure 1: Typical Minipillar Location

Session 6 : Design and Planning of Public Su;

204 AUTOMATED MAPPING/FACILITIES MANAGE-
MENT SYSTEM BASED UPON A DISTRIBUTED
COMPUTER GRAPHICS SYSTEM IN THE SOUTH
WESTERN ELECTRICITY BOARD
G Hoyland United Kingdom

In this paper the author outlines the task undertaken by the

South Western Electricity Baard in transferring existing hand

ly Systems

designed

Concentric Service Cable - sizes 25/15 and 35/25 sg mm

for services to individual houses.

- Tee and Service Resin Filled Joints for services to small

Commercial and Industrial consumers.

The author describes the design changes which have been im-

lemented in the last 5 years. These are:
Fully shrouded LV panels have been introduced arising
from safety considerations (up to 1983 all LV panels were
shrouded)

- Afully shrouded minipillar has been introduced for housing

ta
‘posing thess onto dighal land maps,

Electricity Boards in the United Kingdom are required, by la
to maintain map based records of underground plant and ca-
bies. The extent of the task is of maps
that are required to be processed, 11 000 maps at 1:500 scale for
urban areas and 7 000 by 1:2500 scale for rural areas. The point
is clearly made that the capture of data for the computer based
record will be a protracted exercise and will require continuous
management effort to maintain progress. In a period of just
under 2 years 1500 map records were digitised together with a
cansiderable number of Schematic Network diagrams.

The author does not include a typical cable route plan pro-
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duced from the digital information in the computer but included
is a drawing from the following paper in this section.

a.06 COMPUTER AIDED DESIGN OF DISTRIBUTION

NETWORKS (CADARN)
K.C. Parton, D. Evans, C.P. Thomas, United King-
dom

The development of a computer system to meet the special
needs of the very extensive 10-15kV distribution network is de-
seribed. i is to have a sy: vel

easy 10 use, which enables very many studies to the rapidly car-
ried out without the need to collect and input masses of data.
This has been achieved by combining powerful and sophisti-
cated computer graphics with efficient network analyses sof-
twars. By digitising network arrangements and finking the com-
Puter syStem 1o existing computer held data all the necessary
parameters are available to allow analyses to be carried out. As
well as the load flow and fault analyses facilities, the system in-
cludes a reliability package. Since the main objsctive of analysis
of the 10-15kV distribution network is to optimise the design a
“loss minimiser” facilty is included. This facility produces a table
showing kW of network losses; the capitalised cost of these
losses; the expected kWh lost due to faults; and the capitiased
valuse of the lost kWh. The design is optimised when the system
losses have been minimised and the reliability maximised. A
brief description of the computer hardware is given and, finally
development of the system. This will provide the addition of fur-
ther analysis facilities and the integation of the system into &

ive database engi i ion system.

all a oF
TO ELECTRIFICATION OF RURAL AREAS
K Argiropoulos D Gonzalez United States of
America
S Hadjumichael Greece
Two methods for the electrification of rural areas are examined.
‘The basic characteristics of the Short Feeder method is the con-
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struction of several HV/MV substations from which relatively
Short (30-50km| MV feeders cover small areas of radius up to 30
km.

In the Long feeder method, the basic idea is to construct a
central HV/MV substation for which MV feeders of length 100-
150 km or longer cover the entire area. In this case itis necessary

by using e . 56
tionalizers and fuses on the main feeders to reduce the number
of outages and secure the system's reliability. Here the most sig-
nificant factor is economics. As rural electrification projects are

ther than a profitable |
ment, itis of eritical importance ta minimise the total cost. In the
typical example presented, the cost of the Short Feeder method
is 8 times the Long Feader one. An additional advantage of the
Lang Feeder method is the significant reduction in time in which
& project can be completed.

In order to present and compare the two methods, the auth-
ars use the following example of & rural area which is typical for
developing countries:

1. 50 MVA total power demand
2. Average Power Factor 0.7 lagging
3. Area radius of 160 km.

The load is considered to be uniformly distributed over the
whole area.

Voltages are 132 kV HT {High Tension) and 20 kV MT (Medium
Tension). Some other characteristios of the systam are:
- Three wire unigrounded configuration
- Delta-wye grounded connacted distribution transformers
- MT (20 kV] fine conductors : ACSR 120

FI! 1B é

Figures 1a-1d: Short Feeder Method



e i

F\%‘Z‘u

Figures 2a-2d: Long Feeder Method

212 INCREASE IN OPERATING VOLTAGE TO TRIPLE
Y OF A RURAL MV
F Farrol, R Travers, C McLoughlin Ireland

This paper describes  pilot project in which the operating volt-
age of an existing rural MV line was increased from 10KV to
17.3KV, thereby increasing its effective capacity by a factor of
three.
The existing network consists of a system of three-phase
i Jhich aingiaaly
p

two-wire branches, connected phase-to-phase. The network is
operated with the neutral isclated frmo earth, and earthfauits
are not automatically cleared, but are allowed to remain con-
nected long enough to permit the fault 10 be located and iso-

Before

After
leutral

Jated. For this raason, the lines 8ra insulated against the full ine  ~ © =
voltage to earth.
‘With the growth of the electrical load in rural areas, however,
problems have arisen, mainly wi tolarg ala POLICY FOR OF RURAL
and losses. the network i ©
supply medium-scale industri de

al loads (500-1000kVA) in rural
and instead, an HV extension is often required, at rather
great expense.

The authors describe a method by which the capacity of the.
network can be increased by canverting the 10kV three phase
lines to 17,3kV operation {Le. 10 x 3). To do this it is necessary
only to earth the 10kV netural, and to fita fourth conductor, con+
nected to the neutral, on each three-phasa line. The insulators
do not need ta be changed. The single-phase branches, at pres-
ent connected phase-to-phase, are reconnected phase-to-neu-
tral and operate unchanged at 10kV. This paint is of great econ-

i since the single-phase lines are three times as
extensive as the three-phasa lines. The effective capacity of the
existing P kis ined by e d
energy losses, and the conversion described can, tharefore,
achieve 8 three-fold increase in capacity. On a given line, a load
of P KVA at 10kV results in the samo relative voltage drop and
losses as a load of 3P KV.A at 17.3kV.

58

The authors discuss the Swedish policy on rural electrification.
Several interesting facts arise with regard to use of transformers
and low voltage lines. Standard ratings for transformers of 100,
200, 316 and 500 kVA are recommended. Transformers with &
capacity of less than 100KVA should not be used. For only
slightly more than the cost of a 50kVA transformer, s cansider-
ably higher degree of flexibility can be provided. Low voltage
distribution lines are built with aluminium self supporting cable
of by using buried cable. Recommended cross-sectional aress
of overhead self supporting cable are 50 and 95mm” with corre-
sponding values of 50, 95, 150 and 240 mm? for buried cables. It
has been found that it is cheaper to plough down buried cables
than to provide i P

porting cable. A buried cable is also less vulnerable and s, envi-
ronmentally preferable. it is therefore recommended that LV
lines should always be buried where the ground permits.
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STATIC RELAYS FOR POWER SYSTEM PROTECTION
IN THE MEDIUM VOLTAGE RANGE

Malcolm Barnes - Brown Boveri Technologies (Pty) Ltd - Relay Division Pretoria West

MR A H L FORTMANN: PRESIDENT

Mr Maicolm Raymond Barnes was born on 26 September
1947 in Queenstown, Cape Province.

He is married with 2 children and is a resident of Sandton.
Malcalm matri at Ki College,

in 1965 and was a radar operator in the South African Air
Force,
He halds Sc.
versity of Natal,
Afurther deg of Engineeris ic Power Sys-
tems) he received from the Renssalaer Polytechnic institute,
Troy, New York in the United States of America, which he
obtained in 1976,

Malcolm is a Registered Professional Engineer and a Member
of the South African Institute of Electrical Engineers as well as
a Member of the Institute of Electrical and Electronics
Engineers (United States of America).

From 1972 to 1978 Malcolm was employed by the Elect
Supply Commission, Johannesburg as Senior Electrical
Engineer (Protection Design Department), where he was
responsible for design and application of the protective relay
systems at EHV and UHV substations.

From 1978 to 1881 he worked at ASEA Eleciric South Africa
Limited as Manager (ASEA Relay Department),

Then from 1982 10 1984 he became a Consulting Electrical
Engineer - Associate Hill Kaplan Scott Inc.

From 1384 to now he firstly became a Technical
Strombarg (S.A.) (Pty) Limited.

When in 1987, following a merger overseas, Stromberg in SA
were taken over by ASEA Electric SA Limited, he became Gen-
eral Manager of the combined ASEA/Stromberg Relay Divi-
sion,

irector of

In 1988, ASEA and BBC merged in South Africa to form Brown
Boveri Technologies (Pty) Limited, where he remains as Gen-
eral Manager of BBT Relay Division.

1. BACKGROUND
2. WHAT IS A STATIC PROTECTION RELAY
3. WHAT IS A MICROPROCESSOR RELAY
4. UNIVERSAL MICROPROCESSOR OVERCURRENT RELAY
6. TECHNICAL FEATURES OF A MODERN MICOPROCESSOR
RELAY
TESTING OF STATIC RELAYS
THE FUTURE OF PROTECTION FOR DISTRIBUTION
SYSTEMS
REFERENCES
1. Microprocessor Protection for Distribution Systems

MR Barnes - ASEA Electric South Africa Ltd, Relay Division
2. Microprocessor Protection Relays

M R Barnes and Jim Taylor - Stromberg, (SA) Pty Ltd
3. Problems and Advantages of Static Relays

RR Slatem ~ R R Slatem and Associates

4,
P Randall - Electricity Supply Commission

1
Itis not aconomical or practical to design and build a High Volt-
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tric Power System so as to completely elimin:
possibility of failure in service of the primary electrical squip-
ment. Faults will and do ocour, hawaver infrequently. Special
equipment is normally installed to detect these distrubances
and to autoamtically initiate corrective measures. These detec-
tion devices are referred to as "Protection Relays” or merely as
“Protection’”

The Protection Relays do not prevent faults but their basic
purpose is to limit the extent of the damage to Primary Electrical
Equipment and to safeguard the continuity of supply. Both of
these requirements make it necessary to detect fauits as quickly
as possible and then ta promptly disconnect the faulty item of
primary equipment.

Some of thy F protect
against faults involving excess currents, such as short circuits.

e fuse acts both as & detection device and an interruptiong
device and is adequate for this purpose for many applications,
particularly at lower voltages. Although fuses can detect and in-
terrupt fault currents very quickly, often within the first half-
cycle, they have a number of limitations when used as & protec-
tion device in a power system:

#They only detect faults associated with excess current

*  The operating characteristic cannot be adjusted or set
* A fuse requires replacement after cach aperation

* They can only be used at relatively low voltages

Consequantly, the development of protection systems for
higher voltages moved 1o a combination of protection relays
and circult breakers. The purpose of the protective relay is to
detect the fault, to evaluste the conditions and to determine if
and when the circuit breaker should be opened. The circuit
breaker operates under the control of the protection relay to
open the primary circuit and to interrupt the fault current, Pro-
tection relays are fairly delicate devices and are designed for
relatively low values of current or voltage. So they are normally
used in conjunction with “Instrument Transformers* such as
Curent or Voltage Transformers, which provide current or volt-
= A e

accept without damage to the rel y. The commonly used sec-
ondary currents are 5 Amps and 1 Amp. The commonly used
secondary voltage level is 110 Volts, It is important 1o stress that
the Instrument Transformers form an integral part of the protec-
tion and any errors ot limitations of these devices will obviously
affect the accuracy and spead of the protection systom.

Electromechanical Relays of various types have been avail-
able from the earfiest days of electrical power supply, Some of
these early designs have bean improved ovar the years. One of
the most successful types of electromechanical protection re-
lays has been the Inverse Definite Minimum Time (IDMT) Over-
current Relay based on the Inductuion Dise, The operating prin-
ciple of this relay is that of an induction disc motor operating

i 9 spring. With

electronic devices such as the Transistor in the 1950's, Elec-
tronic Protection Relays ware introduced in the 1960's and
1970's. Since then, the development of relays has boen related
to the general development of elsctronics.

By the late 1960's extensive experiance in the use of electro-




nics in simple protection systems enabled the development of
many quite advanced protection schemes and the first high-
Voltage substations were equipped protection schemes and the
first high-voltage substations were equipped with Static Protec-
tive Relays. Over a periad of time, these have been extended to
cover other equipment such as transmission lines, motars, ca-
pacitors and generators. New measuring techniques have been
introduced, more accurate messurements can be performed
and high overall quality, reliability and performance of the pro-
taction system for a high voltage powar systems have been
reache

Develapments in the 1970's concentrated on improving relia-
bility through improved design of printed circuit boards lsading
to integrated circuits and general improvements in substation
designs, particularly earthing. In general, most static protective
relays of that time were designed to match or improve on the
basic features.
introduced included low current transformer burden, impraved
setting accuracy and repeatability and improved speed. Also
during this period, experiments were made in Europe, Japan
and the US.A to based based
on the availability of digital electronics.

in the 1980’ many relays have been developed using digital
electronic techniques. Microprocessor based digital relays have
t0 8 largo oxtont replaced the analogue electronic olays for MV
ly provide all the per-
formance features of the nlder anulngne electronic relays, but
introduce many other useful features. This is particularly true
with IDMT Overcurrent relays, where it wes both difficult and
expensive 1o provide the Inverse Time characteristics by means
of analogue electronic circuits. It is much easier to provide the
most commanly used characteristics such s Definita Time, Nor-
mal Inverse, Very Inverse, Extremoly inversa and Thermal char-

g differant algorithi il inthe

Figure 1(b): Microprocessor Relay

2. WHAT IS A STATIC PROTECTION RELAY?
Static Relays are those in which the disigned response is de-
veloped by Electronic or Magnetic means without mechanical
motion

This means that the disignation “Statix Relay” covers the elec-
tronic relay both of the of the Analogue and Digital designs. In
recent years, very few relays fo the Analogue type are being de-
veloped or introduced for the first time. Most modern Overcur-
rent Relays are of the Digital type. There are many reasons for
this, the main onas being associated with Cost, Accuracy, Flexi
bility, Reliability, Size, Auxiliary Power drsin, stc. Many of these
reasons will become evident during the coursa of this paper

‘st Relay is undoubledly the most common type
of protaction relay used by electricity supply authorities for pro-
tection an Distribution Systems. This paper concentrates on the
various features of modern Static Overcurrent Protection Relays
in relation to the older slectro-mechanical relays which are still
commonly used on distribution systems today. The purpose of
the paper is to clarify some of the arguments for and against
protection relays particularly for Medium Voltages applications.
Figure 1 shows a typical Induction Disc Relay next to 8 modern
Microprocessor Rel

Figure 1(a): Induction Disc Relay
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which will on relays of the Digital type. Micropro-
cessor Relays are of the Digital type.

The main objective of using Static Relays is to improve the
sensitivity, speed and reliability of a protection system by re-
moving the delicate mechanical parts that can be subject to
wear due 10 vibration, dust and corrosion. During the early de-
velopment of Static Relays, the use of static components was
particularly attractive for the more complicated relays such as
Impedance Relays, Directional Relays, Voltage Regulating Re-
lays, etc. On the other hand, the early static IDMT Overcurrent
relays were expensive because it was difficult to match the in-
verse time characteristic using analogue protection circuits. The
battery drain associated with these static IDMT relays was aiso
high and this also discouragad the use of this type of relay for
Medium Voltage applications. The general deveiopments in the
field of electronics and the introduction of digital circuits has
overcome many of the above problems. Using modern Micro-
processor Relays, almost any characteristic is possible and
econamic, even for the simplest applications such as Overcur-
rant relays and Motor Protection Relays.

3. WHAT IS A MICROPROCESSOR RELAY

A Microprocessor Relay is a digital electronic relay which
derives its istic by means of series.
of instructions and calculations {Algorithms) based on the se-
lected settings and the measured current and/or voltage sig-
nals. For example, the formula used to derive the Inverse Time
characteristics in an overcurrent relay that comply with IEC 265
and BS 142 is mathematically defined as follows:

kxb
te —22—  Where
)

t= Relay Operating Time (sec|

k= Time Multiplier Setting

| = Actual Current Level (Amp)

I,= Set Starting Current Level (Amp)
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8 b ting rangas. For example, a difforent relay is necessary when &
¥ ia satting i required

Normal Inverse 0,02 014  thatis outsid Thi
Very Inverse 100 1350 the time when an eleciric power system is being damgned and
Extremely Inverse 200 80,00  specified, considerable thought must be given to both the type

of protection that will be required and the likely

The analog current and/or voltage signals 1o be measured must
first be converted into a suitable form before they can be pro-
Input matching

ing and also provide galvanic isoistion betwsen the siscironic
circuits and the external circuits.

The measured signals converted into digital form by an
8-bit Analogue-to-Digital convertor. The levels of

seting of the relay 1o ensure that the correct relay s spocified

many relays is 1o pro-
vide a protection relay that covers all likely protection require
ments in one relay. This includes wide setting ranges and, in ad-
dition, several selectable characteristics and options to cover
many protection applications. Microprocesser Overcurrent Re-
lays are typically selectable for Definite Time, Normal Inverse,
Very Inverse, Extremely Inverss, Longtime Inverse and some-

current and voltage are adjusted 10 obtain a resolution of < 1%
in the measurement at rated input levels. In addition 10 a suffi-
cient resolution, the current relays also require a large dynamic
range to handie short-circuit currents. This Is realized by using a
programmabls amplifier, which extends the dynamic range of
current measurements up to a lavel of 50 x 1, A typical biock
diagram of a micraprocessor relay is shown in Figure 2

i @wﬁr‘g Umﬂlﬁ

)

times a as well to cover all likely applica-
tion requirements. In addition, several output options are often
provided 1o enable the user to select, for example, whether he
requires a overcurrent “starting” output contact or not. From a
users point of view, this delays the decision of which character-
istic and setting range is required o the time of commissioning,

The concept of a Universal Realy tends to improve the availa-
bility of protection relays from the manufacturars by making
them “stock” items. From a manufacturers point of view, this
minimises the number of relay types that have io be manufac-
tured and held in stock and allows him to provide a faster and
better service to the users of protection relays. This also tends to
reduce the cos of protection relays by reducing the number of
variations.

Tha following table summarises the available characteristics
and setting ranges of a modern Microprocessor Overcurrent
Relay in comparison 1o a typical Induction Dist IDMT Overcur-

5 rent Relay:
H Static Digitall  Electromechanical
Fi 0/C+1 on i Selectable: ‘Separate Relay:
&Definite Time  or Definite Tima
Ralay Implementation of the mumpio protective functions al- & Normal lnvarse o Norma! verse
ues of signals.
& Very Inv Vory Inverse
A sampiing foterval of 1ms fullls these requirements and as- P M At
surs retrieval of sufficient measuroment information, for in- e Sl ik,
stance, at saturation of main current transformers. With the help
of the mi an additional function has Ampand SAmp  1Amp or SAmp
been implemented, namely the pesk-to-peak measurement.  Thermal Current Withstand
This.sdvanced approsch ramoves practicslly all ambiguity of  Continuous: Amp/1SAmp 2 seting current
functions due to current asymmetry as shown in Figure 3. for 10 sec: 25Amp/ 100Amp =
for 3sec: = 20Amp/ 100AmD.
MEASURING METHOD STARTING CRITERIA for Tsec: 100Amp/300Amp -
Pl = Overcurtent Setiin Continuous Plug Settin
e A L, ! 50% - 250% 8% - sk
b Eanth Faul Soring Cantinuous Plug Setting
>2:Vi T
i e 10% - 80% or 10% - 40%
or 2 - 80%
« Time Multpler Cantinuous Continuous
“ 005 - 10 01- 10
/-\ [\ High-set Overcurrent Included Extra Add-on
£ 05~ 20 times
T V) U \j U High-set Time Delay Included Extra Add-on
0,08 - 100 sec
Figure 3: p,
4.\ A MODERN
RELAY MICROPROGESSOR RELAY
Electromachanical Relays are designed specifically for particu- 5.1 Current

lar protection applications and they usually have a limited set-
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Transformer Burden
One of the disadvantages of the IDMT Relays of the Induction
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disc typa is that they hava relatively high C.T. burdens when
compared to Static IDMT relays. The chmic value of these bur-
dens varies with the setting as shown in the table below. As the
setting is reduced, the burden on the C.T. is increased. Induction
disc relays have 8 burden typically specified as 3 VA. Modern
Static relays, on the other hand, have a very low burden or less
thant 0,02 chm for the 5 Amp input and 0,10 ohm for the 1 Amp
input, which is independant of setting. The table below shows
the calculated shmic burden of a 1 Amp Induction Disc Relay at

clesr when one recalls that the grading times are dependent on
the following.

Errorsin CTs

Errors in the Relay Operating Time
Relay “overshoot” Time

Circuit Breskers Oparating Time
Safoty Margin

koo

tis practical to consider grading intervals of as low as 0,2 sec

the various settings compared 10 8 when using ralays in with SF, or
relay. vacuum breakers.

Induction Disc ™ 5.3 ResetTimes

Setting  Rolay Burden Relay Burden i imes of up to 10 secs

% tohm) {ohrm) at Tima Multiplior Settings = 1, which means that during autore-

closure sequences an integration effoct can take place and co-

ordination can be lost. This situation can occur when the disc

i 204, 10 hes turned some distance in response 10 8 fault in the natwark

15% 133 0,10 cleared possibly by some other breaker with an autoreclosure

ey a5 0,10 festure. If the fault s still present when the breaker recloses and

6% 48 010 f the disc has nt fully returned 1o its reset position, the relay

ﬂ zli g‘:g would take less time than calculated to trip. Unco-ordinated trip-
e 7 e ping is then possible.

The main consequence of the high burden is the poor perfor-
mance of the C.T./Relay combination under high fault current
conditions, particularly when low CT ratios are used. The high
burdens can affect the actual primary setting achieved by the
C.T./Relay combination. The example below shows that, withan
Electromechanical relay, the actual primary setting increases
even though the plug setting is reduced on the relay. With the
static relay, almost any primary sétting is possible. This means.
that on a distribution network using static relays, relay co-ordi-
nation is still possible at high fault levels even for very low relay
current settings and low C.T.Ratios.

TR PASHARY $ETTIG PR
ittt

% w:  wt  wnwwr m
Wt Tap ST (8 48 1 deg)

5.2 Accuracy of Settings
The current and ti liplier settings on &

The reset times of Static Relays is negligable.

5.4 Starting Characteristics
An IMDT Relay of the Induction Disc type is an electromechan-
ical device which includes mechanical parts such as a disc, bear-
ings, springs, contacts, et which sre subject to some mechan-
ical inertia. When the currant exceeds the setting, the disc only
starts to move somewhere between 103% and 110% of the set-
ting and closes for currents between 115% and 120% of setting.
Static relays have a definite pickup point within 6% of the cur-
rant setting and this initiates the timing characteristics. The
ok s ol il e Indi i

makes it easy to check the accuracy of the current setting during
testing of the relay.

On some static relays, this “start” signal is available on separ-
ate pair of output contacts which can be used to for indication or
1o initiate a simple busbar protection schame. This type of bus-
bar protection when used on metalciad MV Switchgear is su-
perior ion b itcovers both phase-
faults and earth-faults in the switchgear and avoids the
necessity of insulating the switchgear and cable glands from
sarth. The principle of this type of protection is illustrated in
Figure 6.

usBAR PROTECTION

relay are done with the aid of a digital dis| which is part of
the measuring unit. The accuracy and repeatability of the set-
1ings on this type of relay is far greater than for Electromechan-
ical relays. Setting accuracies of 1% and operating accuracies
of £3% of set value for the static relay compare very favourably
with the +7,5% accuracy of the Electromechanical device. The
accuracy of the Elecromechanical relay Is also dependent on fre-
quency and the presence of harmenics further affects accuracy.

This greater accuracy and repeatability of the static relay,
generally independant of harmonics, combined with a neglig-
able “overshaot” means that reduced grading intervals aré now

Ry MOCHING AELAY
Ay THP TME POR WUSEAR PALTS
+ smnr comcr

possible espacially when these relays are used in
with the faster operating SF, and Vacuum, switchgear. Thi
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5.5 High-set Instantaneous Overcurrent Element

capacity at small stations for tripping purposes only. With the

In Micropr relays, a high-set

element is provided as a standard feature and often has a timer
associated with it to provide & time delay. If not required, it can
be set to be “out-of-service™. Because of the

of Static relays, which require an auxiliary power
supply to drive the electronic circuits and the output relays,
i e ot 1 change these small battery and charger

method, the transient overreach is very low and the instanta-
neous avercurrent setting can be set much closer 1o maximum
fault current for @ fault at the remote end of the feeder. The tran-
sient overreach is the tendency for the relay to respond to the
DC-offset which is commonly present in most fault current
wavaforms. To avoid this problem on electromechanical relays,
the setting of the higset element has to be at least twice the cal-
culated maximum fault current, making the protection less ef-
fective.

High-set overcurrent protection is particularly useful on the
higher voltage side of a transformer where it provides fast pro-
tection for most faults on the HY side while the time delayed
overcurrent relays provides protection for the faulis on the
lower voltage side of the transformer.

ﬂ € Digital Display

cal data display. The display Is used for the lelluww;

Accurate Relay Settings

The settings are adjusted by means of potentiometers but
the actual value of the setting is accurately displayed on the
data display.

Measured Values

Information such as the measured value of the line current
ean be displayed when required. This is controlled by a
pushbutton.

* Memorised Fault Information

When the relay operates for a fault, the maximum value of
the measured currents and times are stored in memory.
This information can later be recalled to assist in the ana-
lysis of the cause of the fault

Indications and Status Information

Other functions and information such as the number of
starts, blocking information etc. can be displayed.

*

»

5.7  Auxiliary Power Requirements

Electromechanical IDMT overcurrent relays do nat require an
external source of auxiliary power 1o operate the relay. They
take their power requirements from the C.T. and this is the main
reason for,their high burden mentioned earlier. However, this
‘zero battery drain” during quiscent cenditions has allowed mu-
nicipal engineers 1o fit tripping batteries and chargers of limitad

NG
CAPACITOR

RECTIFIER

INPUT
B0..,265 volt
AC or DC

TULSE WIDTH
REGULATOR

AMEU TECHNICAL MEETING — SEPTEMBER 1958

THYRISTER

additional power requirements.
Thisis nnmmmanya problem in larger stations because the sta-
tion battery usually has sufficient capacity for the relay auxiliary
supply, typically at voltages of 30VDC, 110VDC or 220vDC.
Some manufacturers avercame this problem by building s C.T.
powered auxiliary supply card into the static relay or providing a
C.T. powered supply card as an optional extra. However, this
tends to defeat one of the main advantages of static relays,
which is their low C.T. burden.

Consequently, in Microprocessor relays a lot of effort has
Ibeen made to reduce the auciliary supply requirements as much
as passible by using circuit techniques, such as CMOS, which
require very little power. Auxilisry power requirements of 3
Watts and lower can be achieved depending on the type of
relay.

To simplify matters further, Universal Power Supplies for re-
lays have been developed to operate over a wide voltage range
and cover several “standard” voltages. For example, an 80V -
265V Universal Power Supply is suitable for 110VDC or 220VDC
station batteries and will operate right down to 80 volts. This
type of power supply is independent of polarity and can be sup-
plid from AC or DC. It uses a Pulse Width Modulation (PWM)
technique which is self-regulating, short-circuit and overload
protected. Itis alsa protected against ripple and transients in the
auxiliary supply voltage. In practice, battery voltages in a substa-
tion can vary over a fairly wide range. During the “boost” charg-
ing cycle the voltage can be up to 30% higher than nominal and
has often been the cuase of power supply overheating in early
static relays. Conversely, during low charge situations the volt-
sge can fall as low as 80% of nnmlmll The Unwsvﬂl Power Sup-
ply can easily ad-
ditional heating or loss of performance. A block disgram Is
shown in Figure 7.

Some of the benefits of a PWM self regulated Univer:
Supply units are as follows:

i Power

» m same relay can be used in seversl applications for a
6 rang
;un in one power lunply for all standard battary voltages
from 30V - 220V,
# Battery fluctuations due to the charger do not affect the
relay performance
Low battery voltage, within reasonable limits, does not af-
fect the relay performance,

*

1SOLATION
TRANSFORMER RECTIFIER

SMOOTHIRG
CAPACITOR

REGULATED
UTPUT
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In small stations where not station battery is available or
scanomic, auxiliary supply can be arranged from a Capaci-
tor Storage Unit fed from both the V.T, and the C.T.'s. This
unit will provide auxiliary power 10 the relay even when no
current is flowing in the primary circuit. Bacauss of the
relay’s Universal Power Supply, fluctuations of voitage due
to the variations in the supply do not affect relay perfor-
mance. A typical connaction of a Capacitor Storage Unit
supplying a relay using a PWWM salf regulating power supply
is hown in below. The Capa r Storage Unit also provides
the energy to trip the circuit breaker where there is no trip-
ping battary.

C.T.s.and a V.T. to provids ausliary powor for

v ipping

6. TYPETESTING OF STATIC RELAYS

61 Typa T
To ensure that Static Protaction Relays of all types comply with
r-mnme reuirements and aro suitable for appication for

-uch as BEAMA, ANSI, SEN, sw introduced mﬂngum testing re-
quirements for Static Relays. These requirements are now in-
cluded in the international recommendations by IEC. The follow-
ing electrical Type Tests are normally applied

* Insulation Test Voltage £ 2kV, 50 Hz, 1 min

IEC 255-5

* Impulse Test Voltage + 5KV, 1.2/50 msec,
IEC 256-5 0,5 Joule

* High Frequency Interference Test 125KV, TmHz
IEC 2556

*  Spark Interference Test 14 BkV
55 436 15 03

6.2 Self Supervision
Perhaps the most impartant feature intraduced by microproces-
sor relays is that of continuous self-supervision. One of the
classical problems of the older pratection relays liss in the ab-
sence of any ready means 10 identify.a fault in the relay. As pro-
toctive relays are, for most of their lives, in a quiescent stats,
regular secondary injection tests are necessary to ,prove that
the relays are fully operational.

The microprocessor relays, on the other hand, utilise their ca-
pacity during quescent periods to continuously monitor their
cuits and will provide an alarm if a failure occurs. The digital rea-
dout can be used 1o diagnose the problem. This enchances pro-
tection system reliability on & continueous basis and intervals

tween manual inspections can be prolonged.

Digital devices tend to work either 100% or not at all. Conse-
quently, it is very easy to check a Microprocessor relay on a
regular basis and achieva a very high certainty that the relay is
fully operational. By pressing the button requesting the display
of the phase current, a reading that matches the ammeter on the
panel confirms the following:

*  The C.T's are healthy

*  The wiring from the C.T. to the relay is O.K.

* The relay is working

If necassary, a trip-test can be done from the relay to insura that
the refay output trip contacts are working and that the breaker
trip coil and mechanism are O.K.

SYSTEMS
wm« the second ganeration of microprocessor relays now com-
into use, the use of the protection

to ensure that relays comply with the requirements of IEC 255,

SPACOM
System Configuration

@ control
® protection
® supervision

® local & remote
recording

Distribution Substations.

mays as data acquisition units and also for the remote control of
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the primary switchgear. Protecticn rels monitor

the primary system parameters such as current, voltage, fre-
quency, etc. as part of the protection function of detecting faults.
Since faults seld . Protection rela: to ful-
ful the protection requirements for a very small portion of their

Die i strek vandat die e ontwikkel is
totdat dit aigemeen toegepas word en verskil van gebruiker
tot gebruiker. Oorgang van een tegnolgie na 'n volgende
voordat die nuwe tegnologie volwassenheid bereik het, hou
risiko's in ‘nts ‘ngebruiker

lifetime. By utilising the protection relays for other
the periods when the power system is normal, it permits integra-
tion of the vari h i pervisory Con-
tral and Dats Acquisition and results in savings on other inter-

g ontsé.
Alhoewel Pretoria onlangse ondervinding het van problemo.
elifir sk

met digg
in i , word daar in na

face components such as measuring for current
and voltage, meters, circuit breaker control interfaces, etc.

Improvements in digital communicaticns by means of optical
fibres allows the information available at the relay 1o be trans-
ferred without interference to the substation control level for
formation or event recording.

The following information is typically available from the ralay.

*  Measurement data of current and voltage

Information stored by the relay after a fault situation
Relay setting values

Status information on the circuit breakers and isolators
Event information

P

The communication link to the relay can also be used for control
Durposes

*  Circuit breaker Open/Close commands

*  Remote Reset of the relay or autoreclosure module

* Changes to the protective relay setings

Figure 9 shows the components of an integrated protacion and
control system that could be implemented in future distribution
substations.

MNR LEON WEYERS: PRETORIA

Mnr Barnes se bydrae is sterk 'n motivering vir die aanvaar-
ding deur verspredingsingenieurs van ‘n hoer viak van teg-
nologie in beveiliging met spesifieke verwysing na

vedium spanning

b i
fempo) bied beter, meer elegante tegnieke en toerusting wat
kritiese evalua: most deurstasn voordst dit sigemene
tospassing genist. Hierdie proses kan as volg grafies voorge-
stol word:

Grafiese Voorstelling van Ontwikkeling op die Gebied
m/Tyd-Relés

van Oostroo

TEGNOLOGIE.

pesi T afgelei
nie. Oorstroomrelés gebaseer op digitale tegnieke is ‘n vol-
wasse produk wat die beproefde corstroomtyd ver-

watin i bruik

word, s00s deur mnr Barnes toegelig, nader aan die ideale
relé bring en met vertroue gebruik behoort te word,

U kemmentaar op die voigende punte mag egter 'n bydrae
maak tot meer sinvolle gebruik van hisrdie tegnologie:

— Daar bestaan by my twyfel oor die meriete van die foutin-
formasi ipe-fasilitol an hierdi bied. Ditis
‘n fasiliteit wat méét bydrae tot die koste van die instrument
en wat, veral in senvoudiger tospassings beperkte praktiese
waarde het;

— Van die nuwer generasies relés beskik nie meer oor 'n aan-
board iliteit nie en spesiale moat in
aie beveligingskema ingebou word om toagang te verkry tot
: o sk

= Meer beveiligingskemas is oneffektisf as gevolg van ver-
keerdelike instellings van relés byvoorbeeld as gevolg van
stelselkonfigurasies wat verander sonder dat reld-instellings
daarby asngepas word, as wat toe te skryf is aan
tekortkominge van 'n rolé per se.
— Wat inge betref sal i
tipe kommunikasiekansal 'n beperkende faktor bly in die
van eer en
bevailigingskemas op 'n laer viak is as wat tans deur toesig-
beheerskemas bedien word,

MR KEN MACKAY: ESKOM

I should like to open my contribution by congratulating Mal-
colm Barnes on the contant and presentation of his paper.
Malcolm has hig oy of digi

relays without being too soft on the disadvantages, here |
refer especially to the standing drain imposed on the substa-
tions auxilary supply.
Itis still to early in the i i ying
have accummulated & meaningful service history of the
squipment, but it is interesting 1o note the extent to which
Eskom is applying these products in its present generation of
protection equipment.

At an EHV (220kV to 765kV) level tha relays are smployed
primarily as back-up protection in feeder and bussection’
coupler schemes. We have had approximately 300 such
relays in service for an average of one year.

For the protection of our distribution networks, that is from
22KV ta 132KV, we are applying digital relays extensively,
Again the relays are primarily for back-up protection, but
there are certain applications such as radial rural feeder pro-
tection and shunt capacitor bank protection where they do

and earth fault relays from four suppliers, and

expect to have approximately 1 000 of these ralays in service
in our distribution network by the end of 1990.

This fairly ive g vs by P
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satisfied ourselves that the relays can survive in the harsh
electrical environment encountered in a substation. We have
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in fact submitted all of these relays to the high voltage inter-
ference tests described in recommendations such as the IEC
255-4 befare we considered installing them in our network.

Turning now to the issus of the standing drain imposed by
these relays on the station auxiliary supply, | must say that the
device described by Malcolm is an ingenious solution 1o the
problem for MV applications. In many of the smaller mors
remote Eskom HV substations where we install digital relays
with the pulse-width modulated power supplies, we also of
course have analogue electronic relays with power supplies
that only tolerate a variation of % 20% in the supply voltage

merit of this ditital display and the electronices associated in
producing that.
Firstly, one of the things that we should bear in mind here is,
that this information generally contributes to the sort of com-
i that ith the piece of equi Imean,
remember in the old days when we had an induction disc
relay, when we had ing through it, i
maving and so on. And then we went from that to electronic
relays where we had no communication at all. We had this
box sitting there and if something happened you could not
sea what was going on. Now this digital display does defi-
y il is, how can | ling back our

level. Eskom has a one week inspection t these substa-
i d i

wetry 1o size pply the
standing load for this period if the battery charger fails. To
further supplement the battery we have recently introduced
an AC/DC converter unit which is powered by the station
auxiliary supply. The DC output voltage of the converter is
selected to be higher than the nominal battery voltage but
below the wvoltage. If the charger fails the bat-
teries discharge to the output voltage level of the converter
which then takes over the standing load, this maintaining the
battery charge at a satisfactory lavel.

then to find out what is going on. It also, sort of,
really comes 1o this other question that he mentioned. This
question about the test facilities. Why don’t we have a test
black on this type of relay any more? Now the main aspect of
itis that this little digital display can give you a direct reading
of any information that the relay is measuring. So for exam-
ple, if you go along thers and you press this button and you
look at the current flowing in phase A it will give that current
1o you in a directly read out form. So we don't believe that
people really nead to come and poke ittle pieces of plugs and

alcolm f pi

tection equipment, and I'd like to conclude my contribution
with a brief intraduction to the approach wa in the Protection
Engineering Section are adopting to what is already being
termed Phase 3. We recognise that the dramatic improve-
ments in processing capability allow an increasing number of
functions ta be competently handied by common hardware.
This is inevitably leading to the i ion of the traditi

seperate but related substation secondsry processes of pro-
tection, telecommunications, metering and control. While

things y any more. You can actually get that infor-
mation directly. It also, in my opinion, contributes to what is
the most important value of the micro-prosessor relay and it
comes back to the question of testing and reliability. | think if
we think about protection, it sits there on the power system or
on a pieca of switchgear for years at a time and unless you
come back and test it, you don't know if it's going to work or
not when a fault occurs. So what many of us do is we have a
secondary injection test set and we arrive on site, we put the
test set down and then we check the relay, Then we walk ou
the substation, then for another year and, in some industries,

accepting that this fers toall
disciplines, we in protection will not compromise two funda-
mental principles; the security of the protectian, that is its

istance o unnecessary operation, must not be reduced;
and yet it must be dependable i.6. it must operate when

1don't think they ever do that any way, so, they never have an

opportunity for checking the relay.

Now this perticular display definitely overcomes that prob-

lem. The relay, the micro-processor itself, because it's got
o hto do in between faults, continuously manitors

required to do so, even or
data highway is lost,
The divergent requirements of the various disciplines have
i need to adoy i Phase
3 development, and accordingly the Digital Control System
Section at Megawatt Park is pro-pounding & structured
development methadology throughout Eskom. They are pre-
sently at the stage of establishing the various users require-
ments and the attached figure gives an indication of how we
see the protection function fiiting in to the overall substation
secondary process. The rent stage of the project will be the
further functional decompasition of the protection functions
and we hop 1o produce a specification that will take Eskom
through to the next century. We will never achieve this with-
out the full co-operation of the major manufacturers like Mal
colms’ company, and it is heartening 10 see the strides they
are already taking in this direction.

MR MALCOLM BARNES: AFFILIATE

I would like to thank both the contributors for their interesting
responses and certainly | think their very constructive con-
tributions to what | have had to say. In response to Mr
Weyers's questions in particular, if | can just raise the first
question, | really doubt the merit of some event information
facilities offered 6 relays. ft st

it's own circuits both the software and also the hardware.
Now, when you come and press that butian and you look at
the current, this is telling you a lot of things and if you do that
avery. ﬂl\: Yyou know that your relay is working every day. This
i ion of raliablli

v
o &

andyou
Your ammetors are telling you, you have confirmed that you
CT's are working; you have confi rmed that the wires between
You CT's and your relay are working and you have confirmed
!hl! lt\l relay is working. So this whole question of secondary

jection for relays is to a large extent raduced. | still believe
that people who want to, can always come and da secondary
Injection testing, but itis not as Important as it used to be pro-
vided every now and ‘again you come and have a look at what
currents are flowing in the relay. So that's why we believe the
value of this digital di ttle it might
©ost. So that cover really the first two questions.
The last i f This i

Pratection and 0

bear in mind s i i i
tem lacks the communication between the relay back to the
other parts of the system, is the relatively low cost communi-
cation method. It's not a dedicated thing, if it wasn't there it
wouldn't prevent the relay operating for protection cir-
cumstances, but really what it is it's really a simple, cheap

linkin the

of th fors,
having particular practical value. Now, | think what we have
got to bear in mind is, with a micro processor relay, the con-

perhaps take this into consideration when we ask about the

66

plastic typa of fibre optic communication system that is used
forexample by i ot

sive communication system.

The other major advantage of this is that ‘comparsd 10 super-
Vvisory systems with digital communication we can use mo-
dums over telephane lines for small substations and | balisve
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that is quite a substantial cost saving in comparison to things
like pilot wires. | don't think | have any comments to make on
Ken McKay's paper. | think he really addressed some new
issues and broaden out in what | had 1o say for which | thank
hirm very much, fth
Ithink we would welcome

Thank you very much.

MR GENE HEVDENRYCH: MIDDELBURG

Mr President, | have just one question for Mr Barnes. He men-
tioned in his paper that the starting current facility of st
relays could be utilized to reduce the conventional “frame

rent the other feed circuits do not. And what would happen
then in that case if you can see where the over current relay
operates there, it operates through a timer then to trip the
incoming breaker fairly quickly, something in the order of 50
10 100 milly seconds. You must remember that on & normal
11kV system if you have en you set
the relay you start off with the furthest one operating the fas-
test and then the next one further up the system  little bit
slower and when you get back to the transformer this is the
slowest protection because to co-ordinate down the system
the time delay set on this relay is tha longest. So what we are

leakage protection” of metslclad medium voltag:

and then alsa i The
question is how is this accomplished? Thank you.

MR MAX CLARKE: RANDBURG

Mr Presi alllwantto know is if liabl

already and going to be even more reliable and they are show-
ing us amps, why bother to put an ammeter on the pannel?

MR E TOMS: SABS

The President has introduced me so Ill ga straight into my
contribution, which is based on a philosophical consideration
bearing in mind that one aspect of reliability must be the
minimum tima before failure of components in these elec-
tronic relays and although | don't know any detall informa-
tion, it would seem to me that some ane of these electronic
Protection units must contain perhaps 50 or 100 times as

trying i

closest fault in other words the "bus-bar' fault right at the
transformer gives you the most fault current and it could
create the most damage and to reduce the damage obviously
we have to reduce the time as quickly as possible and hence
the circuit. Now if for example the fault occured on a feeder, to
prevent this incomer operating then, is that the circuits on the
outgaing feeders pickup, you know say for example we had a
fault on feeder number 1 the first ona, the relay associate with
that the starter part of the relay picks up immediately not after
atime delay it then goes back and blocks that tripping circuit
in other words it opens the circuit to the timer and we do not
flip the incomer. lled the ‘bus-bar’ blockil

to give you faster bus-bar protection on in a medium voltage
application.

The secand question from Mr Max Clarke in connection with
the amm meters on the panel. Yes | agree with you | think the

many active elements as the alect

The consequence of this numerical differenca in active com-
ponents would seem to me to result in a reduced system fail-
ure period and | would like to ask Mr Barnes how this prablem
Is addressed? Thank you.

MR DENIS FRASER: DURBAN

Mr President, | would just like to ask Mr Barnes to describe the
ication af these relays to the normal sort of pilot-wire pi

tection schemes such as the Salcor. Thank you.

MR KEN MURPHY : SOMERSET-WEST

amm ¥ that
I suppose its a question of time and it probably will, | naticed
in ane of the overseas magazines from a switchgear manufac-
twrer who have developed a very integrated system for their
switchgear which includes the amm meter, watt meter and
everything all in ane digital system and | think in time thats
probably what we will see. The disappesrance of an amm
meter and using of the relay for measurement of an amm
meter and amps and vals and watts etc.

Now if we come to this question of the meantime between
failures of electronic equipment and how it performs in the
real world compared to electro-mechanical devises, Now |

Mr President, rather recently when we ordered
gear,a i

would g dohave al
d ane would have a tendency to think that this

to ma “Kan its nice switchgear you're getting but what a pity
'you didn’t specify our Iatest rel, i} ing what

thing is going to fail a lot quicker. Now, this is based on an

the reaction is of the switchgear manufacturers these days,
because each party seems to have its own relay that itis m:
keting today. How do they feel about us specifying a different
brand of protection to their standard on their switchgear?
Thank you.

MR MALCOLM BARNES: AFFILIATE

Unfortunately | don't have a slide of the so called ‘bus-bar*
protection scheme using starting on it, but if you turn to page
8 of the notes that we issued to you on this protection paper.
There is a little drawing there that basically indicates how this.
Particular system works. | think one thing we must remember
about 'frame leakage protection’ as far as 'bus-bar’ protection
of medium voltage switchgear is concerned, is that ‘frame
leakage protection’ only cavers earth faults and if you bear in
mind that in most municipal and in many industrial applica-
tions the sarth fault current is limited certainly on the 11KV
side to something of the order of 300 o 600 amps. So an earth
fault is not really mainly a catastrophe as far as when itis a
‘bus-bar’ fault but a phase to phase face fault is and phase to
phase ‘bus-bar faults do occur. Now this is the purpese of this
type of protection shawn on page 3 here. The whole idea of it
is that you would have your normal IDMT over current and
earth fault relays on each circuitbreaker of the 4 shown there.
Ifyou have a ‘bus-bar’ fault, only the incomer see's fault cur-
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8t an devise perfarms very

well and that it performes better or at least equal to the elec-
tronic devise, which | don't think is the case. We mentioned
somae of these aspects of burden of electro-mechanical
devises and | think some of you perhaps being in the sugar
industry and have come across relays that get electro-
mechanical ralays that get sort of jammed up with things liko
sugar particles and what not in the bearings than can not
operated at all and 0 on, would perhaps realise that some-
thing like electronic devises have as good a chance of being
reliable as an electro-mechanical devise. Some of the early
slectronic relays | think, that did try 1o do this on the basis of
analog circuits where there was a lot of heat involved, you
know disipation in components, a lot of currants, auillary
‘supply in relays, there was an element of unvaliability but how
we tried to ma reliability of medern micro-processor
relay is to use the micro-processor during its pre-period of no
faults around of continuously monitoring all the elements of
the electronics and its able to look at both the program and
also it checks voltages and various other factors within the
icro-p , within the circuits, the relay is
healthy and if something goes wrong it operates a little ele-
ments or a little relay contact that then can give some sort of
alarm thatitis the case. Ofcourse that is probably a better situ-
ation than you would find within electro-mechanical relay
where you wouldn't know that the relay was faulty until you
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came back for your next annual cheek or whenever people do
check the relay. | don't have any figures on mean time bet-
ween failures of these components.

digital type of pilot wire protection at each end and the fibre
aptic cables are ofcourse not subject to interference from
lightning in other fields and for that type of protection | think
its still very early days, and | think people are only starting to

The question from Mr Fraser of Durban about th
of pilot-wire protection. It is true that static relays and digital
relays are used today for pilotwire protection, We must
always try and look at the situation that really ‘points’ us in the
direction of going to @ new technology before wa sort of really

g
fie

Tha (ast quaation rom M Murphy conumlr\g the specifica-
tion of y

Just blindly, go for it. One of the main pr normal
type of Salcor-type of pilot-wire protection is the interference
coming in on your pilot wires does not interfere with the oper-
uliun of the relay ar damage the pilots and certainly in Eskom
ence in Eskom is that, peopi

gn away from this type of nm!anmn because of all mn inter-

The PP 0itis to
use fibre optic pilots and instead of sticking them undul the
qground, they put them inside the averhead earth wire, its
some fibres that go inside and they are made up when the
earth wire is made and this prevents the other aspects of con-
tractors digging up the pilots while they are laying cables in

behalf of
tend to leave the choice of the relay to the switchgear man-
ufacturer. Basically they say, listen we want a circuit breaker
of such and such a capacity and such and such rupturing
capacity that.
Now that's fine as far as the manufacturer is concerned
because that gives him the opportunity to use the very
chaspﬂn relay that he can buy. That makes fim olcolrse

ore itive with some of his Now from
m. users point ofview thisis ot ahiayt 8 good thing. fyou
ant thinkyou

itis. Really | believe 1

in what they ing an their

should be happy

ather aking roads and powerlines.

The approach there is to use a digital communication, with a
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THE APPLICATION OF SHUNT CAPACITORS
TO RURAL DISTRIBUTIONS SYSTEMS

P.J. Newham, Pr Eng. - Rapha Pretorius Associates

MR A H L FORTMANN: PRESIDENT

Mr Peter James Newham was born on 17 February 1955.
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i) Project engineering and management.

| now ask Mr Piet Goosen and Mr Peter Newham to present
their papers.

ABSTRACT

Using examples selected from a series of investigations the
mathodology of applying shunt connected power factor correc-
tions (PFC) to rural lines is covered. Methods of calculating the
optimum spplication of PFC, highlighting "short cuts® that have
been developed and testad during a series of studies are given.
The sconomics of PFC application are demonstrated using case
study examples.

INTRODUCTION
Rural distribution lines are a way of Iife, baing tha most econ-
omical, and often the only practical method of providing power
to areas with a medium to low density population. The perfor-
mance of these lines, dictated by their length and exposure to
the elements, is often unsatisfactory, as most people who are
supplied with electricity in this way will readily testify.
In South Africa rural distribution lines can generally be
grouped i airly The ily opera-
ting at a voltage level of 66KV or 11 kV is utilised to supply areas
on the fringes of cities and towns while the second operating 8t

™

voltages of 22 kV, or recently 33 kV, is used for less densely
populated areas where long distances are involved.

The two distribution lines used as a reference in this paper
have been chosen to represent the two classes described
above. The first, an 11 kY line with & total installed length of ap-
proximately 30 km, is located to the east of Pretoria, and is
known as the Onbekend North fine, while the second, a 22 kV
line with a total installed length of km, is located immediately to
the east of the Onbekend line and is known as the Riegerspoort
line.

VOLTAGE DROP AND LOSSES IN A TRANSMISSION LINE
The following fundamental vector diagrams show the effects of
it i f a trans-
mission line supplying a load with a lagging power factar (Cos
oL, Without capacitors the load and line currents are identical.
Adding a capacitor at the load end, and assuming the load cur-
rentto results in in the i
L. This results in lower systam losses due to the lower F (R [X)
losses, and increased voltage at the load end due to the lower
I{R+ jX) voltage drop.

It can be clearly seem from the vector diagram that  mi
mum point for IL, will be obtained when the reactive portion of
the load current (IL,SinaL} is equal ta the capacitor current (ic)

Generator €3

eitor

o (%
T indy,
Hsingy

T

The only other methods: available for reducing the line losses are
by reducing line current using a higher voltage level, increasi
conductor sizes thus reducing line resistance, or reducing lina
reactance by moving the fines closer togother eg. adopting a tre-
foil rather than a flat arrangement. An increase in voltage may
also be obtained by using 8 line regulator (autortransformer),
but these introduce additional losses due to their reactance.
Serigs capacitars can also be used, but their application has to
be carefully calculated and monitored. Adequate series bank
protection is also complex. These methods are extremely costly
when compared 1o that of shunt connected PFC.

STEPS THE
70 A RURAL DISTRIBUTION LiNg
can PFC help?

The following conditions have been faund to economically jus-
tify the use of PFC on rural distribution systems:

a) Low voliage complaints
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Low voltage complaints, particularly when originating frm
consumers located near the ends of a rural distribution sys-
tem, are cussed by excessive voltage drop under high load
conditions. Together with low voltage (which can normally
be compensated for the tap settings on distribution step-
down transformers}, is the problem of poor regulation,
where consumer vohages can change excessively depend-
ing on loading conditions on the line.

bl Overloaded lines
The problem of overloaded often caused by “creep-
ing" expansion of rural lines and additional loading leads to
the situation where conductors may not be able to safely
carry the load current. Alernative methods of either re-con-
ductoring or providing alternative supplies are extremely
castly when compared to PFC.

©) The need to extend lines.
The limit of a rural line is normally determined by the allow-
able voltage variation at the end of 4 line section, which is
caused by the difference in voltage drop under minimum

Analysis of data

Placement of PFC on rural lines can be dane with simple rules of
thumb eg. 8 common rule far the application of PFC a rural line is
the so-called two thirds rule, where the capacitor is placad at
two thirds of the distance along the line. This method is however
very Ineffoctive as can be proven with a litie accurate analysis.

In the last few years with the advent of the Personal type of
Computer, extremely powerful and cheap computational power
has become available. Paraliel to the development in the har-
dware has also been the software, and several extremely effec-
tive load flow and fault laval analysis packages have become
available. Initially these were somewhat difficult to use as their
intertace bore much resemblacne to the punch card format orig-
inally used, but recently have become user friendly with data
libraries, menu driven commands and extensive arror chacking
on the data.

The use of such programs can result In the optimising of a
system to & degree no previously possible. Various scenarios
‘which previously would have taken months to analyse, can be
modelled lterally within second, whils some prograims even

PFC

g
wvariation for general concumers as determined under the
Electricity Act, is a maximum of plus or minus five percent of
nominal, (these limits are presently subject to much discus-
sion). Generally when designing @ rural line somewhat
wider tolerances are allowed for economical reasons, with
figures of plus five and minus ten percent being used in
some instances. It was reported that low voltage complaints
generally occurred when TV pictures bagan to shrink and
tag

twenty percent.
Applying PFC will often allow extention of an existing or

new line without the expense of providing alternative sup-
ply point/s.

d)  The KVA Tarif
Where a supply authority purchases its power on & VA ta-
riff basis, the reduction in monthly maximum demand
charge (currently between R15 and R18 per kVA), will al-
most always justify the installation of PFC, whether on a
rural distribution line or elsewhere in a distribution system,

The Collection of data.

Often the most tedious and time consuming aspect of any PFC

projectis the need to have sufficiant data on hand. The two main

groups of data required for a rural line are:

a) l.p-d data

is
und prefereably at all major junction points. Measurement
of active and reactive power and voltage ere required, and
recordings of end of line valtage are invaluable for cross
thecking calculations.

Several types of instruments are available for such
measurements, ranging from simple chart recorders
through printer type instruments. An instrument develop
during the courss of the investigations whereby loading
data is directly recorded on floppy disks for later analysis
has proved invaluable in bypassing time consuming, error
prone data transfer.

b) System data.
The callection of system data can be the easiest or worst
part of a rural line study, depending on how well records
have been kept up to date. Typical data required are lengths
of lines, construction, impedance, and if possible, consumer
Lu.nmg or at least transformer sizes. Consumer billing data
such i g

wtm tedious to analyse.
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p tacer-
tain rules eg. minimum :ymm loss or maximum end of line volt-
age.

With such a program however, complete confidence in the
system model is required, and verification of theoretical results
with those measured on site is essential. Our (painful) Bxpnn-
ence in the f ge for analysis at 60
0 70 percent of the nm is actually spent entering and nrlfv g
the model 20 percent on doing the actual analysis and the rast in
producing output results in the desired format

The following steps are generally required to “get a model
going”:

8) identify the system to be modalied.

Modelling each rural distribution system down to the indi-
vidual consumer entails much time consuming effort, and
shoul only be used if accurate calculation of system losses is
desired. We have found through several detailed studies
that the network to be analysed can be greatly simplified,
without introducing significant errors in the calculation of
wvoltage profiles. Small spurs can be reduced to an equival-
ent load, and the main backbones of the system broken up
into approximate 1 km sections, with associated equivalent
loads.

b) Calculation of system loading.

When building the system database it is impractical to enter
an actus| {measured) load for each general consumer. In
building the database we generally use thésuze of the sup-
ply transformer for active power demand, and use & fixed
power factor, generally 0,9, o calculate a valuo for reactive
power demand. The facillty ta ratia loads, which is available
in most load flow programs, is then used to set up specified
Ioad conditions. Larger consumers, eg. a factary will need
special consideration, as they will typically have a different
load profile to that of the general consumer.

The type of loading must also be analysed and taken into
account. Load can be generally divided i
Ioads, eg pumpts, where a variation in voltage does not
cause a change in loading, or constant impedance losd
where a change in voltage leads 10 a significant change in
loading. Mast load flow programs are able 1o cater for a
combination of both types of load.

¢} Maodeliing of the source,

It must be remembered that the source for the rural line to
be modelled is not ideal, and it is almost always necessary
to madel same distance back into the supply system to
allow for automatic tap-changers, as well as voltage drop.

n



d) Modef verification
This is the most important section of any system study, for
i justing
g should lead to a point where values measured on
site coincide with those given by the program. This process
should be repeated for several loading conditions.

For & new system this can be a little more difficult, and
spotloads should be used, and the results carefully checked
with simplified manual methods.

Typical errors which always seem to occur in data input
are misplaced decimal points (not normally picked up by
program error checks), isolated sections of the system,
{narmally picked up), or incorrect referencing of impedance
data in a library (not picked up by program error checks). All
of the above render any program output useless, although
the output aften appears to be correct

Decision as to the amount of PFC to apply.

The quickest method of determining the amount of PFC to apply
104 particular distribution line is 1o refer to the measurements of
KVAr loading, In the following example of Tiegerspoort it can be
clearly seen that the kVAr loading can be split into two clearly
identifiable groups, that under minimum load conditions and
that under narmal load conditions.

30 MIN MvAr DEMAND
Tesamacer ot

INSTALL
RURAL LINES.

Installation
PFC on rural lines is normally installed on an existing pole be-
neath the powarlines, requiring no additional structure.

The capacitors are usually connected in an unearthed star ar-
rangement to avoid zero sequence (earth fault) currents that
may be detected by the sensitive earth fault protection normally
wtilised on such fines.

The capacitors themselves normally incorperate additional
measure, (which cannot be mentioned here for patent reasons),
to reduce the possibility of damage under transient voltage and
current conditions typically caused by switching surges and
lightning. In addition zine oxide (not grapped!) type arrestors are
normally coupled directly to the capacitors.

Protection
The primary protection for capacitor banks on a rural fine is
usually provided by means of suitably graded fuses in drop-out
isolators. These isol i high speed
separation with suitable arc-quenching measures, and be pro-
vided with 8 mechanism to isalate all three phases in the event
of & single-phase fuse operation.

Unless specifically designed for capacitor switching, isolators
should not be operated live, as prestriking can oceur, leading to
excessively high voltages on the capacitors.

banks

Switched capacitor banks have not yet been widely applied in
South Africa, although their use in the USA is widespread
Generally the swilches have been of the ail-insulated type. As
maintaining these is always a messy job, SF, and vacuum type
switches are now being increasingly utilised.

The switches themselves are extremely compact, and are
rormally controlled by KVAr demand as measured on the fine,
together with an overvoltage interlock. Simpler schemes are
oftan applied, particularly tima switch or ripple control.

o RS e 13 1411688

The KVAr loating under minimum load conditions is caused
mainty by i in the distribution
transformers. Fixed capacitor banks are best for correction
under this loading condition.

Under maximum load conditions kVAr loading increases
sharply on the Tiegerspoort fine, but surprisingly the Onbekend
line does not show a similar trend. This was found to be mainly
due 1o the extensive use of pumps o the more remote “farm-
ing” load fed by the Tiegerspoort, as opposed 10 the “residential
smallholding” load fed by the Onbekend line. The ideal method
of compensating for this increased KVAT load is the use of auto-
matically contrelled capacitor banks which are only switched in
when necessary.

PPFC is always most effective when placed at the load. The econ-
«omical size of Capacitors lies between 200 and 400 kKVAr in the
6,6 to 22 kV voltage range. Using the load flow program, with
these capacitor sizes, and starting with the major load junctions.
points of a rural distribution system, enables the solution to be
optimised with simple trial and error in a shot time. Alternative
system configurations can also be easily investigated.

It should ba noted that one or two km does not have a great
influence on the results, and PFC should be located for easy ac-
cess by maintsnance personnal. General maintenance staff can
narmally provide an invaluable input in this regard.

n

Harmaonic currents can cause problems with capacitors. The im-
pedance of the supply together with the capscitors form s res-
onant circult, and if harmonics are present at or near this fre-
quency they will be amplified to an extent determined by the
level of harmonic generation, and the damping provided by the
loads. These harmonics can overload the capacitors. In the case
of rural lines only minimal harmonic generation is usually pres-
ent, and the load damping is significant. Only in exceptional
cases (eg. Factory with large thyristor controlled motors) could
this become a problem.

BENEFITS PROVIDED BY PFC ON A RURAL LINE
The attached table illustraies the benefits obtainable by apply-
ing shunt capacitors 1o a typical rural line experiencing minor
prablems with end-ofine voltage. The table is derived from the
result of several investigation, and will not necessarily be applic-
able to all rural line situations.
The most significant benefits are:
a) Reduction in line losses
in the case of fixed shunt capacitors an overall reduction in
line losses of around 15% will be obtained. This saving in-
creases to approximately 21% with the addition of switched
capacitor banks. Economically this saving is not normally
anough on its own to justify the application of the capaci-
tors,
b) Increase in energy sales
With the increase in voltage comes a significant increase in
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“Elecm'caf energy is the common factor
that binds 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 that 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. ,,

Dr. John Maree, Chairman,
Eskom Electricity Council.

ESKOM

AR e Y 1CIEMAS
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power consumption. Although this increase is difficult to
quantify eg. a geyser will heat up more quickly and thus.
switch off earfier, the increased revenue can be significant.
Combined with the savings in line losses these savings will
normally justify the installation of fixed capacitor banks.

<) Improvement in Votage and Regulation
Shunt capacitors are the most economical means of im-
proving voltage on  rural distribution fine. Fixed capacitors
however only result in a marginal improvement in regula-
tion. With switched capacitors on typical lines the regulation
can be improved from 20% to 5%. The economic benefits
over atiernative methods are obvious.

d) Increased lina
The economic advantages of increased line capacity, in the
order of 12% with fixed capacitors and 20% with switched
«capacitors are obvious when compared to alternatives of
providing alternative supplies, re-conductaring or going to.a
higher voltage level.

TYPICAL

CONCLUSION
There is no doubt that shunt capacitors are probably the most
effective means of improving the operation of a rural line.

In the past trial installations have given problems. mainly due
to capacitor design and incorrect application. The Tisgerspoort
installation installed as a result of detailed studies as described
abeve, incorporatin improved designs has survived a full sea-
son, including several reported direct lightning strikes to the line
nearby (500 to 600m) the capacitors. it is interesting to note that
although equipment such as transformers and surge divertors
were damaged, no problems have as yet b
the capacitors.

The use of modern load flow prograimg is essential to opti-

butas the out-

put is only as good as the input.
installation of capacitors therefore is-still dependent on
the following maxim:

“Sound engineering judgement is the cornerstane of capa-
citor application on distribution feeders.”

BENEFIT

FIXED BANKS

SWITCHED CAPACITORS

Reduction in line losses

15% - Economic benefit on its own
will not normally justify application
of capacitors.

20% - Economic benefit on its own
will not normally justify application
of capacitors.

Increase in power sales

Higher voltage leads to higher
power consumption by certain types
of loads - Hard to quantify accurately
Approximately 2 to 3%

Higher voltage leads to higher

power consumption by certain types
of loads - Hard to quantify accurately
Approximately 2 to 6%

Batter voltage regulation

Impravemant in regulation marginal
210 3%

Regulation improved drasti
Application of capacitors justified
alternative methods:

Increased line capacity

15% - Application of capacitors
justified when compared to
alternative metheds.

20% - Application of capacitors
justified when compared to
alternative methods.

Reduction in Maximum
demand

plication of capacitors justified
if VA demand tariff is applied by
upstream supply authority.

Application of capacitors justified
if kVA demand tariff is appfiéd by
upstream supply authority.

APPLICATION OF CAPACITORS
IN ESKOM RURAL NETWORKS

AUTHORS : P.V. GOOSEN AND E. FRANCOCCI - ESKOM

1. INTRODUCTION

The value of pawar factor correction in industry is well under-
stood and widely spplied for direct money saving when a kVA
tariff applies. Additionally, for new installations power factor
correction results in handsome capital savings.

Although capacitors have found wide-spread application in
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the rural power distribution networks in the U.S.A., in which ha-

ve many similarities with South Africa, we are only now cautiou-

sly starting 1o apply this technology in our rural reticulation ne-
tworks.

This mova is greatly encouraged by pressurs o supply cust-

d also

e qua-

lity of existing suppliss.



2. BASIC THEORY
%

and
a general review of their principles is therofore appropriate.

2.1 Series compensation (see figure 1)
Series capacitive compensation is applied on long hv lines for
reducing the effect of indicutive impedance. It increases the
maximal real power that may be transmitted without jecpardi-
zing the stability of the network:
P = (V1.V2sin a) /X1
where V1 = sending-end voltage
V2 = receiving-end voltage
a = angle between V1 and V2
X1 = line’s inductive impedance
A capacitive impedance Xc in series with the i
iotal impedance from X1 to (X1-Xc).

Series compensation is only needed to the axtont that ena-
bles full utilization of the line current rating. More often than not.
the capacitor's current rating becomes the limiting factor for po-
wer transfer.

SERIES CAPACITOR COMPENSATION

uces the

[ Ex

TRANSMISSION SYSTEM

v &

VOLTAGE DROP WITHOUT SERIES CAPACITOR

1

VOLTAGE DROP WITH SERIES CAPACITOR
FiG.1

2.2 Shuntcompensation (see figure 2)
Sheant Capdo S ot b

wer at di the Il.nl
impedance due to inductive load. Slrm it reduces: m line cur-
rent, the resistive line loss is reduces

7%

Eskom typically installed Xc values are in the order of 0.4 pu
of X1

Although & saries capacitor may only be rated for 10 pu line
voltage, it may be required to sustain many times line voltage
unless ypass elements, The costof
ve additional components like bypass arc-gaps with associated
control and protection, or very powerful zinc oxide voltage-limi-
ting surge arresters and associated switchgesr, make series
‘compensation less competitive at lower system voltages. This is
despite the fact that for the same voltage ragulation, a series
bank will require a smaller kvar rating than equivalent shunt
bank.

Series compensation works well on long low-loss h lines be-
cause the line impedance may be considered as purely inducti-
well llustrated by the X/R ratios of Eskom’s 275 to 800
KV lines which range from aboiit 10 to 20, e the inductive part of
the impedance at 50 Hz is 10 1o 20 times greater than the resisti-
ve companent Although series compensation does not infiuen-
ce line losses, it has the advantage that na switching is required
since the level of compensation is automatically regulated by
the value of the line current.

SHUNT CAPACITOR COMPENSATION

R *

EFFECT OF OVER-COMPENSATION
(LEADING PONER FACTOR)
FlG.2

2.21 Surge impedance Loading (SIL)

Atthe boglnning of its life, a fine typically operates at a low cur-
rentlevel and
sates its own inductive reactive power requirement. As the bid
‘grows, balance of reactive power consumption (proportional fo
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load current squared) and generation (proportions! to voltage
squared) is achieved. This particular condition is called the Sur-
ge Impedance Loading (SIL).

222 Evolution of shunt compensation

Lightly loaded medium ta long hy fines start off being compen-
sated by and for the
excessive Mvar generated. Ewmunllv as the load grows, reac-
tor disconnecting switches and finally switched shunt capacitive
compansation at the receiving-end, may be installed 1o controle
voltage regulation as loading exceeds the SIL.

Onee shunt reactive and capacitive campensation are availa-
ble. one can control the full range of load conditions. Inmult-line
situations operating advantages are achieved by allcating all
switched shunt compensation elements to substation busbars,
instead of having them dadicated to individual fines.

2.2.3  Shunt compensation as voltage division

Shunt compensation can be explained as voltage division.

The network at a point can be characterized by an ideal voltage
source in series with a purely inductive impedance (X/R ratio >
10). Furthermore, since the in-phase current of real (MW) load,
‘drawn from such an inductive source, produces a volt drop com-
ponent normal to the receiving-end voltage, this load current
has little influence on the magnitued of the receiving-end line

Contrary to hv lines, the X/R ratio for rural lines can be as fow
as 1. Th plained by noting that, i he

and their arrangement, no provision need to made for control-
ling corona discharges. Sizing can be optimized purely on volta-
ge drop, mechanical swength, current carrying capacity and
cost considerations. The conductors are often tailored o the ex-
tent that the end sections and spurs are tapered down.

With the poor X/R ratios given, both inductive and resistive
volt drops are important. While the resistive volt drop caused by
‘the real load (MW can only be compensated by source voltage
control, the inductive volt drop caused by lagging load current
may be controlled by centralized power factor correction for the
many small loads.

The supply design stratagy assumed s therefore to start out
with maximum voltage, controlled by an automatic on-load tap
changer. As the voltage downstream drops to unacceptable le-
vels, automatic series voltage regulators may be used for boos-
ting, Then at points calculated for the best contralized effect,
fixed or switched shunt capacitor banks may be added. Ali-
hough not seting on the same components of the volt drops,

red 10 seri from a cost and los-
ses point of view. Final adjustments to the voltage of individual
customers is done with the taps of their supply transformers.

Computer load flow programs, reliable load data and networ

Voltage. On the other hand however, inductive
duces a directly subtracting in-phase volt drop.
Practical first order voltage rogulation levels can therefore be.
obitained by considering only reactive elements.
Vb = XX+ Xn)
where Vb = local busbar voltage, pu
X = impedance of compensating reactar
or capacitor
Xn = network squivalent impedance

for aptimizing i d
Given a line system and a loading situation, such a program can
determine the optimum sizing and placing of shunt capacitive
compensation.

The value of fixed compensation must give acceptable volta-
ge pmﬁ\e: for low and high loading canditions. I the cost of au-
o justified, an s
el of cnmpenuﬂnn can be achieved for higher loads.

Optimum placing of compensation is determined by minimi-
zing the network's kW losses. A 30% reduction is not uncom-

224
For canceptual thinking it is useful to convert the above impe-
dances to power ratings:
Qs VX
where Q = 3-phase reactive power, Mvar
X = reactive impadance, ohm
V = line voliage, KV
Because compensating equipment is characterized by their
3-phase power rating and the network equivalent impedance is.
often specified indirectly as “MVA fault lovel”, these ratings are
useful in calculating the voltage variation effect to be expected
from a compensating element.

Vb-Va = Qr/On
whera Vb-Va = busbar voltage variation, pu
= 3-phase power rating of reactor
(negative sign for capacitor]
Qn = MVA fault level

mon. This is bast performed by a computer. Capa-
citors can generally be sized to sult requirements. 150 kvar, 300
levar, 750 kvar and 1000 kvar have been provided.
line may change 1o th that re-conduc-
taring and therefore also relocation or replacement of banks, are
requir
Erection of a fixed bank in one day presents no problem when
existing pole structures can be used. Two days are required if
additional poles have to be planted.

4. CONCLUSIONS .
i fixed are being
used more and more in the Eskom rural distribution networks in
order o provide the maximum number of electricity customers
with cost-effective service.
From the hv networks and industrial power ﬂmr correction,
the theory of
For application in Eskom’s rural networks, the. km X/R ratio in

From the voltage varigtion resulting from switching a known va-
lue of compensation one can now also quickly determine the
“MVA short circuit level” of the network.

3. RURALDISTRIBUTION LINES
From the total cost of approximately R18 500 per km for 22 KV
tural line, it is quite clear that the maximum number of users
Must be served with & particular line.

A voltage variation figure of + 7.5% is commanly used by Es-
kom to guarantes the regultion at the point of supply-
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computer technology has become available at affordsble prices
to study and optimize the solutions. These studies and solutions
do however require reliable data bases of the network parame-
ters and actual operating conditions for low and high loads, in
order o abtain the best results.

Local technology is available 10 solve the combination of so-
cig-economic and technical problems presented by the electrifi-
cation of sparsely populated rural areas in South Afrika and the
best possible use should be made thereof.



Mr Piet Goosen obtained his B.Sc electrical engineering
degree from Pretoria University in 1968 and his honours
degree from the same University in 1971,

From 1870 to 1972 he was Engineer-in-training with ESKOM
and in 1972 he became Project Engineer for the Apallo-Cahora
Bassa Project.

Fram 187210 1974 Mr Goosen was seconded to AEG Berlin for
training in HYDC technology in general, and automatic con.
trol systems in particular. He was involved as design engineer
for design, development and simulator testing of control sys-
tems for Apollo-Cahora Bassa Project

In 1879 the Apollo operation was handed over to ESKOM Reg-
ion and he was transferred back to Head Office as Senior
Engineer in the Protection Design Division with continuing
involvement in the Apollo project.

From 1980 to 1986 he was Senior Engineer in the HV Plant
Section, responsible for Power Capacitors and Static Com-
pensators and the development, simulator testing, layout,
installation commissioning, acceptance testing, operation
and protection optimisation of SYC's.

From 1986 to date Mr Goosen is Chief Engineer for the High
Voltage Power Equipment Section in the Transmission
Engineering Department.

Mr Piet Goosen, addressing the delegates and Mr P J
Newham seates

MR KAREL BILEK: AFFILIATE

As the theory has been exhausted by previous speakers, let’s
take a look at some points of practical application.
Perhaps the most important is the acceptance of a power fac-
tor correction scheme by the operating personnel at operat-
ing level. y i
installations are known 1o the engineer but were nat under-
stood by operating personnel and the capacitors were
regarded asan extra load, an engineerstay, a nuisancein gen-
eral. With such an attitude, the capacitors fall into misuse on
the first suitable opportunity. | have had some success with
the following explanation:
The concept of an electric motor consuming apart from the
active, working power also the reactive, magnetising power is
accepted by most electricians. That these powers come from
a power station and have to be paid for is clear. Now, all that
Is needed for understanding is to see the capacitor as a
generator of reactive power, the small private power station.
Unfortunately it is limited ta producing reactive power only,
but it can and should be placed close to the point where such
power is consumed.
The voltage support provided by the capacitors can be in this
way intuitively grasped.
The logy exp " f the base
reactive load, mainly a magnetising current of permanently
connected transformers, the permanently connected
it and why for reactive power
demand the switched capacitors are preferred.
Another problem is that the capacitars may not fulfl unreslis-
tic expectations, The voltage support that the fixed capacitor
bank provides will be only seversl percent. Its effect on vol-
tage regulation can hardly be seen. The switched bank will

improve the voltage during the time of high demand only but
its cost is i Theligl wi bythe
switched capacitor bank as the switching cycle of the bank is

ing offis

sevoral minutes befors the bank can be re-energized. The
short d of reactive s
ing will be multiple of average demand and the capacitar pre-

7%

sance, for averag ‘ fore
not make much difference. Luckily there are seldom large
motors fed by excessive, the voltage change will exceed a
maximum tolerable limit of 3 percent.

ftmust be recognised that the capacitor is anly one of the tools
for ensuring quality of the electrical supply. It is also an
economical tool as the payback period measured in months
proves.

The reliability of the capacitors is the key to the successful
application of theory into practice. The performance in accor-
dance with IEC specification may not be sufficient if the
capacitor rated values are not chosed according to actual con-
ditions. A error is the aul that the
capacitor rated voltage equals to the system rated valtage.
The basic insulation level (BIL) is not always maintained on
the wooden pole construction line and this could be vital 1o
the Theii lity of itors to absord the
surges cannot be relied upon unless the star point of the bank
is earthed. As earthing of star point conflicts with standsrd
earth fault protection, surge arrestors are needed to control
BIL. They should be of metalic oxide, gapless type, capable of
conducting the surge charge to'earth. The presence of a
capacitor next to the arrestor will increase the peak current
thraugh the arrestor, 50 the type with high specific energy
shouild ba selected (approx. 4 kJ/rated kV). Tha preferred con.
necting point of the arrestor is between the line fuse and the
capacitor or the capacitor switch. Use of disconnector, a
popular component of distribution class arrestor, is not
recommended. The fuse on line side of arrestor should pro-
venta lockout of fine,

The fusing of thes capacitors is done by drop-out fuses. Fuse
link type "T” e.i. slow is prefarred, rated batween 1.2 and 1.4
limes capecitor nominal current. This fusing factar may
appear low but the “T* |

break the load current prior 1o handling the fuses. On a fixed
bank the occasional re-insertion of a biown fuse aftar a storm
would have to be sccepted, but for healthy link remaval the
short interuption of the supply should be practised, Where
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this is not acceptable, perhaps the loadbresk fusesholder
assembly can be considered. While providing less arcing and
less contact damage, the speed of loadbreak is not sufficient

10 8void overvoltages on capacitor.

tion systems in South Africa. In order to derive the grestest
benefit from capacitors however, it is necessary to be able to
provide complementary equipments to protect and control
these This 1t must also b

The main reason for installing capacitors
Solth |

Through the years of development and applic:

th

erning parameter to control the s
tight voltage level and th right amount of hysterisi

ing. The settings of the
are dif-

tion of capacitars to rural systems in USA, purpose mede

ficult to predict. An ti ter, if installed,
ln inexpensive way to confirm the correct nmno The

ﬂ\'!lccrl-
trollers alus ot encllary equipments, al spacrruuy
rali

1|nq of controls. Low maintenance mquirlmlnl limits the
choice of available switches. Two or three smnie pflaus

has been so mmnmnp\-:l that US Iﬂl”hl! and capacitor
manufacturers hold stock of capacitors and components in
- . b

switches, with vacuum as a switching
The last nrwlem fOl‘ wﬂlcﬁ we MVI no easy Mllﬂlon |5 the
lack of
Apartfram the remots control system, which is recently ried
by ESKOM, my advice is to locate the capacitors close to the
ragular route of operating personnel so the position of drop
out fuses can be observed.

Many thanks and congratulations to both Peter Newham and
Piet Goosen for such well presented papers on a topic which
currently is in vogue. As Mr Goosen points out Eskom have
recently, as he puts it, cautiously started to apply capacitors to
rural networks. Given todays socio-economic climate and the
need to supply electric power as cheaply and efficiently as
possible to the furthest reaches of our society, capacitors
have an important role to play.

Capacitors have an almast mythical quality and our
‘engineers, with the exception of those whose tasks have
enforced an involvement, generally give capacitors a wide
berth, Certainly the engineers concerned with rural electrics
seem to fit this category. This is understandable as their
engineering culture is derived from that of Europeans who do
not fit capacitors into rural networks. This need not be the
case as there exists vast knowledge and experience in North

and South America,

P e
made. This point demonstrates that the technology of apply-
ing capacitors to rural systems is very mature. We have no
need to re-invent this wheel.

The benefits of installing capacitors that have been enumer-
ated by the previous speakers are:

Reduction in losses

Release of system capacity/deferment of expansion
Improvement of voltage regulation

Increase in energy sales/decrease in energy purchase

All of these benefits provide an economic payback. In other
words, the installation of capacitors will pay for itself in situa-
tions where the load particulars require them to be instailed.
By nature, capacitors are a maintenance free device and are
therefore not costly to own. Al in all capacitors are a gift.
Given local licensed manufacture of capacitors and, for the
maost part, of the companion equipments, coupled with the
availability of spplication guidance, every incentive is pro-
vided for local authorities to take advantage of this gift.

MR P GOOSEN: ESKOM
Iwi ive and intothe use of
these capacitors. | think we can only but agree with Mr Nash
that capacitors have come a long way, have improved
dramatically and now are right for applying into the rural dis-
tribution area. Thank you.

tion of capacitors to rural systems as this was one of the first

major of capacitors

Capacitors have been around since the first world war. Their

application at that time was very limited as they were vol-

uminous and expensive. Typically & capacitor about the size

of a desk may have produced only 25 KVAR and would have
e 5%

MR ESKOM
I would like to ask Mr Piet Goosen, this is fine. We are having
o0k i i i

y developing networks, how often should we
have a look and see what our loadings are, and when do we
change capacitors?

been expensive to produce. In the
aromatic hydrocarbons (pcb) wrought a quantum leap in
capacitor technology which massively decreased the volume
versus output ratio and therefore the manufactured and
installed cost of capacitors. Subsequent events such as
further world wars, the oil crisis, and |atter day demand for
energy versus spiralling costs of producing and supplying
eloctrical energy have been the stimulus for spending more
Il\d more R & D funds in napbcﬂnr dwdoomam

hlv' dramatically reduced the volume and cost as well 25

MRAHL

| think that is a good question, because you know lines are
expanding all the time, and | suppose you'll have to adjust
your capacitor banks continually.

MR P GOOSEN: ESKOM

Mr Murmarl ullbd ﬂ’lu musl difficult question, I think. | think
the
laining about the voitages again, then you should have a
relook and a restudy. | think they are the early wamning device
in our netwarks typically.

incressing thei stren
Today we can fit but
will sach have an output of 400 kvar not 5. These units would
huvum... of less than 0. |wmwxwm mmuﬁmma

MRP
If | may | would just like to amplify something that was said
there. One of the things that is not generally realised about a
power factor carrection ap-:nar is that it is |nhumﬂ11y self-

current.

correcting, Since
your pawer factor, Wi ie sk ehatyrns e wmnmnlng

the pb has been replaced with non-toxic
“dmckun are possibly the best value for money purchase

ided
by the active power. You will fmd Ihll if'you correct it lo rnen

lhu Mr Newhams firm have proved, are eminently suitabl
for installation in the hostile enviranment of the rural reticula-
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unity, y/ decrease
around that point, without .au.uy effecting your power fac-
tor to a drastic degree. When correcting a line or even an

™



industrial installation or anything like that, people often say,
we will correct to sbout 0,98 power factor. It is actually advan-
tageous to correct to closer to unity power factor, because
that gives you such a flexibility in your load conditions. You

they cause such an sffect, that everybody knows about it,
when they are corrected and single phase traction. The r:
ways has this delightful habit of taking a single phase supply
off 3t 132 kV or something like thet, rectifying it, and feeding
the ives with it. But comes with the

can drop 20% to 30% of your load before you go
far leading to an extent that your voltage is going to rise, or
you are going to start effecting your maters. Or you can add
conversely, 20% te 30% more load to a line before your actual
power factor has actually gone a lot worse. So this is just one
of the hidden benefits that is of interest.

Thank you.

MR DENIS FRASER: DURBAN
Mr President | wonder if Eskom have done economic studies

capacitor when this resonant circuit formed by the impen-
dence or inductance of the supply and the capacitor forms a
resonant circuit. Now the ampitude of this resonance is to
determine, firstly, by the generated level of the harmonic,
where ever it be, (it can typical for six pulse winders be in the
order of third, fifth, or seventh harmanic for twelth pulse win-
ders, which is the bigger winders, and the larger arc furnises,
it in the higher ranges of 7, 11 and 13, and often the 25th har-
monic) you will get resanance.

onthe
there may be some cost justification through a reduction in
line losses through operation at a better power factor, and
‘also by improving the voltage at the consumers. terminals. Do
we cause them to use more kilowatthours, and get more
revenue from them?

MR P GOOSEN: ESKOM

I thought that point would come up Mr Fraser. I think the basic
criteria we are looking at, is actually a voltage profiles on the
systems. We hove a certain commitment to supply consum-
ors at certail ge levels, and | thi s the first line that
we follow. The others are actually sort of fringe benefits. We
do not purposely go and put in these capacitors just for loss
reduction. Obviously it has an advantage as well, but the very
first point is actually the voltage control. | think Mr Newham
has mentioned these, perhaps in o different order, but saying
that the losses perhaps is lower down or highter down, and
the voltages are also nat very important. But on the Eskom
side, | think certainly the voltages would be the first criteria.
Could | get Mr Ackerman perhaps aiso to give his views.

MR JIM TOMS: SABS

All the ideas that have been presented so far, work on the

basis of 50 hz. With the advent of power electronics, non linear
i thar and

in of this, i created on the

network, by gertain consumers, and these effect other con-

sumers and they also effect things like power factor compen-

sation capacitors which are strung across the network and

provide very nice short circuit paths for these harmonic cur-

rents and also they increase the losses. Is this aspect taken

into account in planning for powaer factor compensation? Or

do we blithely assume that the energy lass in the capacitor is

going to be y on heards consi

We all have these non linear loads in our possession and

things like thypistor increase i

in the next 20 years.

Thank you.

MR P NEWHAM: AFFILIATE
I think | did mention in pagsing that harmonics are probably
one of the worst snemies, apart from peak over voltages of
capacitors. Now | think one would just go into the actual
of this. i nor 50
hz generators power stations. They are generated by non
linear loads. These harmonics have got to find somewhere to
sink themselves into the system. Capacitors provide an easy
impedence of the system plus the

the harmonic on its own, is generally not dangerous, except
under exceptional conditions. | will just list a couple of them

i thi i
by ing of BTt

harmonic. Its when one of these generated harmonics falls
into the resonant frequency that you start getting problems.
Now we are fairly lucky on the rural distribution line, by the
nature of the construction they are fairly long, they have lots
of little loads strung off at various intervals and the actual cor-
rection appli i
low, because these things are fairly far down your system. So
your resonant frequency points are fairly higher, and gener-
ally well out of the danger paint of the resonant conditions.
The actual danger comes of power factor corrections when
your resonant conditions starts falling into the area, where
your harmonic generation is prevalent. This typically occurs
when you are looking at loads of som 5, 10, 15 MVA, factory
load whas typical power factor would be in order of 0,7 and
0,75. When you correct pewer facior at this point, you start to
get your dangerous conditions, Generally capasitors are
pretty tough animals. They can take an awful lot of harmonics
before they actually get damaged.

I haven‘tgot all i d
things here. Typical of the specifications, this forms the basis
for Capasitors IEC 70. But specifically the capasitors for rual
lines are over designed, to get away from the need to have to
put either two new reactors in series with the capacitor bank.
This basic forms a high impedence at the particular harmonic,
and thus shunts the harmonic elsewhere in the system to
cause damage elsewhaere. Or parellel type filters whereby you
shunt the harmanic to earth, in other words you sctually tune
the filter at a certain resonant point. So you can either block
the harmonic out or push it elsewhere in the system, or you
can sink the harmonic. Depending on the rural line, you are
pretty well out of danger, unless you've got a factory with a
large set of thyristars drives, or you have railway traction. A
point that maybe of interest, when you're measuring for
power factor correction on the rural line, you should always
have a look at the harmonics at the same time. It is nt always
an easy thing to do, the instrumentsare a little scarse in South
Africa to do such things. We've actually gone so far as to try
and develop an instrument which is working quite success-
fully to do this. | think one of the worst enemies of the
capacitor is the harmonic. When they are treated with care,
ther’s no problem, especially not on a rural line unless there is
railway traction nearby.

Thank you.

MR GEOFF BICK: AFFILIATE

Id like to address a question to Mr Goasen. You stated that
extornally i

schemes. Now, we have a certain technological biased
towards manufacturing internally fused capacitors, slthough
Inl EKB mentioned we can attract to externally fuses. If we're

that are really bad. Thypistor
worst snemy in this country; followed by unbalanced opera-
tional arc furnises. They are generally not too bad because

0

dth
leave, with an internally fused capacitor, you have 48 ele-
ments, you loose one element, that is a 2 percent imbalance.
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Whareas lmmnllv fused vnu Ve got @ maintenance person
We

feel that lham is actually a xavlngs on not having to do so

mueh maintenance. |'d r Goosen's comments on this.

nd,

MR P GOOSEN: ESKOM

Mr Bick, the reasans for us not preferring to have the internal

fuses on these installations s, the internal fuses are meant to

work with & protection system which manitors the operation
Soifwe just look fuses, i

AMEU TECHNICAL MEETING — SEPTEMBER 1968

would expect them to fall progressively and there woutd be
nothing to tell us that something has gone wrong. The end
result would be that the last fuse would go and the next step
wauld then be probably an explosion of the can. If we rather

apply the external fuse system, that is without any internal

fuses at all, we would get failure of the elements, the currem
wauld increase, and eventually the external fuse would blow
to indicate this condition. The internal fuses and external fuse
don’t actuslly operate nicely together. The internal fuses are
reducing the current when the faults are occuring, where we
would actually like just the oppesite to occur.




ALDERMAN/RAADSHEER ROBBIE DE LANGE

MR A L H FORTMANN: PRESIDENT

Technical Meeting of the
nd call ug

This will be Alderman de Lange's as
AMEU th i attend as a Cour

him to address this mesting.

wish

RDH. DE LANGE: 00S-LONDEN
Geagte President, ten
paar woorde van afsi
vooraand van my utirede a

ste baie dankie vir die voorreg om 'n
d te rig aan u en al my koll
n munisipale loopbaan. Vandag

op die

6 September is my 43ste jaar as stadsraadslid. My kennis van
die VMEO gaan terug ste konven:
sie bygewoan het was in Margate, saam met
nnr Arthur Foden

Ekis terded trots op die t 6k 'n erelid s van die VMEQ en
ditis my oarwoé mening dat die Vereniging een van die belang

kste is in die munisipale stelsel. Tegniek is tog een van die
belangrikste faktore in die eau van die rekenaarstelssl. Die
administrasiestelse is 'n natuurlike skakel, maar praktiese uit
e opbouing is murg van enige on
and. Ek voel gelukkig in die wete dat daar waardige
opvolgers sal wees, vir baie lank waardige voorgangers, en dat
die organisasie 'n groot en gereelde bydrae sal mask 10t die op
bouing en vooruitgang van ‘n wonderlike land soos Suid-Afrika.

Mnr die President, ons gaan 'n nuwe era tegemoat met die
26 Oktober verkiesings en my bede an vertroue is dat daar nouer

Raadshere Johan Dosthuizer

samewerking en onderlinge vertrous sal wees tussen raadslede
en amptenare, Sa 'n verhoud

ing tewseg bring tot voordeel van ons samelewing as 'n geheel
Tan slotte my dank san u mnr die President, en lede van die wit-
voarende Raad, Bennie van der Walt, 'n uitstekende sekretari

vir sy bydrae en vriendelikheid.

To the Affiliste Members 8 word of thanks for their support of
tion and their contribution in the development of
the system of Electrification, especially in this age of a mad
world who are using crazy methods to break down what has
been built up over the years.

My persoonlike dank aan die Burg van

'n man na my hart, die Stadsklerk mnr du Plessis en mnr Fanie
Steyn, ek sal 5é 'n “up and coming engineer”.

Nogmaals dankie vir die vriendskap en kameradie wat ek van u
aimal ontvang het. Mag die VMEO gaan van krag tot krag vir die
groot taak wat voorlé.

MNR A H L FORTMANN: PRESIDENT

Dit is met weemoed dat ons van Raadsheer de Lange moet
afskeid neem. Ons wens u alle sterkle toe met u aftrede na
26 Oktober, maar ek is seker dat ons u nog by ons byeenkomste
sal sien. Aiderman de Lange, Gods richest blessing, and may
you have many many more years of happy association with the
AMEU.

en Robbie de Lange saam met

Alwin Fortmann, President van die VMi

VMEQ TEGNIESE
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VMEO OPLEIDING TOEKENNINGS
AMEU TRAINING AWARDS

Technical Training Centre AMEU award: The R250 prize has
been awarded to Mr C B Rossling, a final year apprentice eiec-
trician who completed his Né certificate course at the Pro-
teaville Technical College with distinction and passed his
trade test with a B+ symbol in August 1987. Mr Rossiind
received his prize from Mr F L U Danjel, Electrical Engineer,
Cape Town

Mnr PJ Waod, ‘n student aan die Tegniese Kollege Maitiand,
war werksaam is by die Kaapse Stadsraad, was die wenner
van die VMEQ toekenning asook die Juta toekenning, naamiik
‘n wisseltrofee en boekbewys vir “Die beste en mees ver-

student in “Op
die fota word die toakennings asn mnr Wood oorhandig deur
mev HH Viljoen.

Die prys vir dio mees verdienstelike vakleerling aan die
Roodepoarise opleidingsentrum, word hierdie jaar gedeel
deur mnre TJ de Beer en M Wentzel, Saam met hulle op die
foto, verskyn die opleidingsbeampte, mnr W D Boshoff,

L 83
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SESSIE VOORSITTERS: JULES VON AHLFTEN: SESSION CHAIRMEN
JAN LOUBSER

Mnre Hannes Marais, hulp sekretarls, Bennie van dia Walt,
sekrataris in die VMEO, Jan Loubser en Jules von Ahiften
gesamentlike voorsitters van die besprekingssessies, Alwin
Fortmann, President en Fred Daniel, Aangewese President

ONDERWERPE VIR BESPREKING TOPICS FOR DISCUSSION
V1. Vrae oor laag- a1 Qs it d ges for k
in Ite Jies i
an spanningsvalberekenings - age drop ~byMrAHL
deur Mnr A H L Fortmann:

Dit wil voorkom of daar algemene senstammigheid tussen die
geledere van die VMEO bestaan dat die aanvaarde verklaarde
spanning na huishoudelike verbruikers in residensiéle dorpsge:
biede 380/220 volt is en dat die geassosieerda sisteem se span-
ning 400/231 volt is.

Toe die nuwe spanningsvaltabelle (G4) vir die Riglyne opge-
stel is, het 'n sekere mate van onenigheid ontstaan omtrent wat
ter spanning vir die berskening van spanningsval gebrulk moes
word.

As in gadagte gehou word dat spanningsredling vir transfor-
mators by arbeidsfaktor van een, vanaf ongeveer 1,12% vir 630
KVA tot 1,42% vir 200 kVA onder vl vrag toestande varieer, dia
spanning by die LS terminale effens laer sal wees, 58 395/228
volt, indien aangeneem word dat die mediumspanning konstant
op 11 kV bly.

In die praktyk word gevind dat die werkiike gemete spanning
by die transformator LS terminale nader is aan 400/231 volt as
aan 380/220 valt.

Deur die 380/220 volt as noemer te gebruik het dit die effek
dat vir dieselide ontwerp kVA die berakends persentasia span-
ningsval ((231/220) x 100% - 100%] = 10,26% is, wat hodr is as
wanneer 231 V gebruik word as noemer.

Dieselfds persentasie spanningsval kan verkry word as 'n kiei-
ner ontwerp kVA gebruik word. Nogtans is die waardes wat in
die Riglyne gebruik is, tabsl Gl, onveranderd gelaat, met die ge-
volg dat die persentasie spanningsval van 10,26% hodr is, ge-
sien slegs ult die cogpunt van die stelselspanning

Om die transformatorkapasiteit to bereken moet die stelsel-
spanning, nl. 400/231 V gebrulk word en dit is om hierdie rede

B4

It appears that there is general agreement in the ranks of the
AMEU that the accepted declared veltage to domestic consu-
mers in residential townships is 380/220 volts and that the asso-
clated system voltage is 400/231 volts.

When the new voltage drop tables (G4) of the Guidelines were
drawn up, a certian amount of controversy ensued about which
voltage should be used for voltage drop calculation purposes.

Bearing in mind that voltage regulation for transformers, at
unity power factor, varies from approximately 1,12% for 630
KVA to1.42% for 200 kV.A under full load conditians, the voliage
at the LV terminals will only be slightly lower, say 395/228 volts,
if the medium voltage, say 11 KV, is assumed to remain at 11 kV,

In practice it will be found that the actual messured voltage at
the transformer LV terminals is closer to the 400/231 volts level
than the 380/220 vohts level,

The effect of using 380/220 volts as the demonitator is that for
the same design kVA the calculated percentage voltage drop is
[(231/2201° x 100% - 100%] = 10,25%, which is higher than
when 231 V is used as the denominator.

The same percentage voltage drops can be obtained if &
lower value design kVA is used. However, the values used in the
Guidelines, table G1, have not been altered with the result that
the percentage valtage drops are therefore 10,25% higher from
the system voltage aspect alone.

Ta calculate the transformer capacity the system voltage, viz
400/231 V must be used and therefore, for this reason it is alsa
considered more practical 1o use one voltage only, viz 400/231V
for all the calculations.

The old and new British Guidslines use the system voltage of
415/240 V when calculating percentage voltage drops.
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dat dit 0ok sanvaar word om meer prakties te wees deur slegs
&en spanning nl. 400/231 V te gebruik vir alle berekeninge.
Die ou- en nuwe Britse Riglyne gebruik ‘n stelselspanning van
415/240 V in die berekeninge van persentasie spanningsval.
bevind dat di ‘n wooneen-
di i in'n substasie
0,97 nalopend is. Om praktiese redes word ‘n arbeidsfaktor van
sen in die RSA Riglyne gebruik wat van die veranderstelling uit-
gaan dat ‘n wooneenheid 'n suiwer weerstandslas is.

Die stroom deur 'n waerstand is laer as die toevoerspanning
Iaag is. Byvoorbeeld is die straom laer in ‘n sioof met 'n faer
spanning en derhalwe is die resulterende kVA-las laer.

Indien die huislas gesien word as ‘n vrag uitgedruk in kVA,
dan is die stroom hodr indien die getal 380/220 V gebruik word
inteanstelling met 400/231 wat 'n direkte weerspreking is van
die vorige paragraat

Na my mening is die spanning wat gebruiki behoort te word
4007231 volt, maar die komitee belas met die hersiening van die
“Guidelines For the Provision of Engineerin Services In Residen-
tial Townships” waarvan ek 'n lid is, het besluit dat hierdie span-
ning syne vir die berekening van spanningsval 380/220 volt
moet wees.

Onder
val,waitar spanning bahoort gebrulk ta word - 400/231 volt of
380/220 volt?

Die mening van afgevaardigdes sal waardeer word

MR FORTMANN: PRESIDENT
When you use § KVA ADMD and you use the figures 380220
atacertain current. Now, you've got your cur-

transformer you now suddenly change to different voltage.

When you change to different voitage of 400/231 you can’t
sery well use

lated to determine what that consumer of & kVA ADMD was

using. You've now got o switch to something else. And thi

‘what I'm saying, You're mixing up your kVA's, 5 kVA ADMD at

3807220V is not 5 V,it's
And yet we' Vto determine, P
for the gwd-lmrs.

MR H D BECK: EAST LONDON

Mr Fortmann is correct in saying that the accepted declared
voltage to domestic consumers in residential township
380/220 volts and that the associated system voltage is 400/
231 volts.

In practical it has been found that the power factor of a
residence is 0,95 lagging and the power factor measured at the
substation is 0,87 lagging. For practical purposes unity power
factor is used in the RSA Guidelines which implies that the house
load can be considered a pure resistive load.

The current that flows through 8 resistance is lower when the
supply voltage is lower. For example in a stove, the current is
lower with 8 reduced voltage and therefore the resultant load
KVA s lawer,

If the house load is considered to be a load expressed in KVA
then the current is higher when the fiture 380/220V is used as
opposed to 400/231 V which is a direct contradiction to the pre-
vious paragraph.

Inmy view, the voltage which should be used is 400/231 volts,
whereas the cammittee concerned with the revision of the “Gui-
delines For the Provision of Engineering Services in Residential

hips® and of which | am a member, ruled that this volage,
viz for caleulating voltage drop, should be 380/220 voits.
QUESTION:
Under these circumstances of calculating voltage drop, which is
the voltage that should be used - 400/231 V or 380/220 V7
The opinion of delegates will be appreciated.

MRV RAYNAL: AFFILIATE

To answer M s question. The sub

ing with volt drop calculations, use 220 volts as the declared
wvoltage for the following reason. That ADMD's apply on full
load and if we take a case where an ADMD is 5 VA, we expect
the voltage then to be a 220 volts at the loaded voltage of the
system. If we took the voltage to be 230, which is the open cir-
cuit voltage of the transformer, the corresponding current
would be 21,7 amps. In other words, if we work out the volt
drop at 220 volts, the current is higher, it's 22,7 and ther per-
centage volt drop is then as the denaminator in 220 volt. So
you get a pesimitic reading. | you take the voltage as 230, the
current then is 21,7. It's a lower current and your denominate
is 230. S0 you get a lower volt drop and as you point out in
your remark Mr President, that it's a 10,7% difference. Sa the
Guideline Sub-committee 100k the cas which we felt was the

220 volts.

MRAHL

In the Electricity Act, 1987 itis

“(1) the standard pressures at which electricity is -uppu-u )
consumers by any undertaker shall be as follows:

(a) For pressures below 500 volts, the standard pressure at
the consumers’ terminals shall be 220/380 Volts for 3-phase
alternating current systems.

21 n to , the pres-
sure at which electricity is supplied shall not vary from the
standard or agreed pressure by more than 5% for any period
longer thafi ten consecutive minutes.

(4) Tm board may, on application, permit a departure fmm

Itis design should be
used. Pending a future decision regarding voltage levels and
tolerances, 380/220 V should be used with the required after
diversity maximum demand figure to calculate volt drop in
the low voltage distribution netwark and 400/231 volts for the
distribution transformer rating.
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Yes, thank you Mr Raynal. You're building a safety factor into
that, but isn't is wiser to build a safety factor in by sying the
ADMD is 5 kVA but let us make it, say for example 5,5 or 6 kKVA
and build it in that way.

MR V RA’

Well, Mr Chairman, | think most people will agree that on full
load lhu voltage is 220 volt. It starts off with 230 volts at no
load. avoltag i
on 83801220 volt system.

MR A H L FORTMANN

Except under full load conditions and with unity power factor
with the impedence of the transformer you probably geta vol-
tage drop down to, at the terminals any way, of say 228. Sot
it's nowhere near to 220, it's near to the 231 mark.
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MHH KEES VAN ALPHEN: SABS

SABS 1019
en ;mmmpnue waarop die VMEO sterk verteenwaordig is,
hnl bv onlangse besprekings tot die een Dinge besluit gekom
e 8an-

vaar, naamllik:
Standard voltage at consumer terminals : 230/400 V
permissible voltage varations: + 6%

Two AMEU members on the SABS committee representing
large municipal undertakings having a 240V or 250 v reticula-
tion system did not foresee much problem in dropping their
system voltage to fall within the propased 230/400 V £6%.

How will SABS 1019 affect the Regulations 1o the Electricity
Act? Mr Coen Scherman is the AMEU appointed canvener ta
formulate with the Department of Manpower a policy with
regard to the amendments 1o the Regulations and a possible
time limit to be set with respect to narrowing the vohage
limits to 230400 V & 6%.

This will affect the standard na-load voltage of distribution
transformers in a matter which will subsequently be discus-
sed in the SABS committea for SABS 780,

MNR FORTMANN: PRESIDENT
Die ding waartaen ek dit het is basies die volgende: Ons is

In order to accomodate the many municipal
operating a 220380 V system, the permissible voltage varia-
tions will be 230/400 V + 6% — 10% with the ultimate goal that
their systems will be brought within the limits of 230400 V +
8%,

This step was welcomad by the Domaestic Appliances Manu-
facturers Association of South Africa (DA M A S A) as it will be
possible to reduce duplication by no longer having to supply
appliance for 220 V and 240 or 250 V systems.

besig om
uit te werk en spanningsval uit te werk gebaseer op 3801220V
Dan gaan ons oar, dan moet ons die grootte van die transfor-
mator bepaal. Dan skielik gebruik ons nie meer daardie span-
nings en streme nie, dan slaan ons nou oor na400/231V, want
dit is die g van die

besig om stelle syfers, te maak
en ek persoonlik dink dit is nie reg nie. Ons moet of dlu een 6f
die ander een gebruik om ons berekeninge te doen.

Inreplyt Mr Ackerman,

MNRL VAN
debated at length whether to adopt the limits of £ 7,5% as Inr die’ dit i
used by Eskom in their low voitage reticulation systems. It ek nou hier uitspresk— gelukkig is 8k -n k
was recognized that: ou hier en nisaan
(s Eskom ogerate extonsive fural Gsrouion SYSIOTI  or et ok d . In ok goval, ok vrstaan i Forman so

larger tolerances are a necessity to be able to supply
a\ec! ricity at an

probleem. Ek het dit altyd so gesien (kom ons vergeet van die

{b) consumer awareness and expectations will exert an evan
increasing pressure on supply authorities to improve their
quality of supply; and

{cl the adoption of 230/400 V £ 6% w\\l anl local industry
st
daldl
It is often not appreciated that the large voltage variations as
A . Afri

\gs wat kan kom, ons bly maar by wat dit s, en afgesien
van Pretoria en Port Elizabethl, is die verklaarde nominale
spanning 380/220V. Vir die doel om aan die wet te voldoen is
ditdan di ing, en die feit

ning van die transformators 400231 V is, is'n bonus. Dan kan
ons uma- meer spanningsval toelaat onder ho lastoestande.
Danki

are p ¥ 9 v sy q

can appliance industry to manufacture more expensive
equipment. At the same time local industry is often exposed
1o unfair competition from cheaper imported equipment
made to narrower |EC tolerances.

These appliances may not last that long in South African sys-
tems with larger voltage but the damage to the South African
economy is done.

The South African public is at present still rather docile and
tolerant with respect to a large variation in voltage supply.

ESKOM

One of the things | really wanted to ask right a this particular
stage s: Why

10% volt drop, or why is it that we are always working on 5%
ot drop?

It is one of those particular things that tend to get lost in
tary and if you start looking at low income areas, and | think
Gordon Davies in his paper said that he can save 30% of the
cost of reticulation by going to 7,6%, what is the option? Why
are we going for mn 5% in the first place? So why do we

This, however, may well change and consumer

change it d minus 10%. So I'd just like to ask
if anybady has an m- why we are working on the 5% in the
first place. Thank you.

regardio a botter
quality of supply.
V2. Vrasg oor veoruithetasl meters ~
deur Minr P J Botes:
b , in watter

mata word dio bestaande konvensionale sisteem beinvioad?
Vrae wat to vore ko mis as volg:

Sal dit raadisaam wees om die konvensionala meters te be-
hou ten einde die hoeveelheid kW.h verkoop te kontroleer?
Sal dit raadsaam wees om die onvensionele meters te be-
hou ten einde die voorsiener in staat te stel om van tyd tot
tyd, sé elke ses maande, dié verbruik by hierdie kontroleme-
ters met die werklike verbruik van individuele verbrulkers te
vergelyk ten einde eniga onwettige verbruik vas te stel?
Sal die verskaffor geredelika toegang tot hierdie vooruitbe-
taaimeters vir inspeksie doeleindes hé?

Waar sal die ideale ligging vir die installasie van hierdie
vooruitbetaalmeters wees?

az. by Mr P.J Botes:

Assuming prepayment kKW.h meters to be acceptable, to what

extent would this system affect the conventional system?
Questions that come to mind are the following:

Would it be wise to retain the conventional meters to enable

the checking of the amount of kW.h sold?

Waould it be wise enable

the supply authority 1o compare from time to time, say

every six months, the consumption at these “check” meters.

with the consumption of individual consumers in order o

ascertain any possible illegal consumption?

Would the supply authority hln vlldv access to the pre-

payment meter for inspection p

®  Where would be the ideal position ful Imulawn of the pre-

payment meters?

Would the supply authority be expected to bear the cost of

the prepaymant meters in a residence?
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®  Salvan die voorsiener verwag word om die installasie koste
van die vooruitbetagimeters te dra?

Sal die voorsiener die vooruitbetasimeters teen sy koste
moet installeer of teen die koste van die verbruiker?

Kan lede wat ondervinding van instaliusies van hierdie me-
ters, hoofsaalik in SUid-Afrika het, inligting oor hulle bes
dings tot op datum, verskaf.

MR P J BOTES: ROODEPOORT
Thare are different prepayment I(Wh mmrs on the market in

& Would the supply authority have 1o instal the propaerent
meters at its cost or at the cost of the consumes
. an members who have experience, mainly in smh Africa,
. provide i of their

of
!‘ndmgs to date

die krediet aan ‘n einde kom. Met ander woorde dit is maklik

being
[ichert” Diflerect ey aF Spaetion e ofiered Tor
instance a meter controlled by a credit card principal, pro-
grammed and actuated for an amount of money that is paid.
This typs only

@ person some kind of credit as deemed fit. The nml”ypnnr
rather

bssk\ibsal in d\ﬂ kombuis om gesien te word. Die volgende

ek al van
die voorsiensr verwag word om die installasiekaste van dis
vooruitbetaalde meters teen sy koste moet installeer of teen
die koste van die verbruiker? Mnr Botes het genoem dit is ‘n
Guur stalsel, dit mag moontlik wees, maar volgens die siim
mense van die Tesouriedspt. wal daarop ingegaan het,
behoort

consumption, wast consumption, rates and & Its con-

sumption is relayed via a repeater station covering 200 units,

to the conirol centre where the consumption of electric

energy, water consumption, amounts for tax etc. is typed out

on & computer terminal. There are other, of course normsl
ket.

| homself binne 4 jaar na & jaar te betaal
deur lig deur-
dat dasr nie meteriesers sal wees wat hoef rond te gaan en
moters lees nie. Daar word nie rekeninge uitgestuur nie en
daar is geen slegte skulde nie. 'n Ander voordeel is dat die
geld wat die Stadsraad inkry, vooruit inkom en nie 2 maande

lvp-t also, on the m, facti

e normal meters.
T‘n- dlavm!city supply committee of the AMEU wishes how-

na y jou rekening nie. Daar word nie
opsparings gedoen vir slegte skulde nie en af en aanskakel
van krag omdat daar slegte betalers is nie. Ek weet daar was

systemis

een wat

imrav-dnv et, 0 advise
mind and wait for approval firt.

Mr Chairman, | think that at this moment we can ask the ques-
tions that are laid down hers, and need 10 be answered this
mMorming. Would it be wise to retain the conventional meter to
€nable the checking of the amount of kWh sold? Would it be
Mu o retain the convantional meter to enable the supply

hority P . say every
at

thisin

vanal ie mense
wat betrokke is daarby? Ek dink hlll\e kan weer gebruik word
in ander rigtings soos byvoorbeeld die vervaardiging van
hierdie toerusting, en die inspeksie van hierdie toerusting
miskien. Op die laaste vrasg, ek glo nie iemand het 'n
antweord daarop nie — in sovere dit die stelsel wat ons gaan
installeer aangaan, want dit gaan nog geinstalleer word.

Mne Voorsiter ek dink dit s een van die probleme wat die

:7f individual consumers in order to ascer any possible
il i

d gaan vervaardig, Ek kan dit aok nosm
un dit is gehall n al Suid-Al & ontwerp en 'n Suid-
ik

butlwould like to hear what the members say.

MNR KOOS ALGERA: RUSTENBURG
Mnr die Vaorsitter ons het volgens mnr Botes se kennis
Ireeds sover gegaan dat ans binnekort die eerstes van hier-
die Iaasgencemde stelsels ga: i
nie, volgens my opinie, aangesien dit
meet nie. Ek wil graag net antwoord op die vrae van mnr
s, ek dink hy het skynbaar al die antwoorde gegee maar
& eerste een sou ek s, om die meters te behou sal miskien
in die baginstadium raadsaam wees, omdat 'n mens dan kan
kontroleer of die toerusting dan reg is wat jy geinstalleer het,

Lt
‘produk en u weet wat die vaoroordsls is van die
Swlmes, as dit nie érons in"n Blanke gebied in werking is nie

en daarom het ﬂl’\! Stadsraad nefma\
vd om ditwel 'n

self te bewys en ons gaan dit doen in blanke gebied. Daar

word vaorgestel aan die mense wat dit gaan installeer om een

sienaar te hé en dit is die myn wat se huise bedien gaar word

daarmes. Dankie.

MNR P J BOTES: ROODEPOORT

Is dit nou nu die stalsel
geinstalieer word, met ander woorde is daar reeds 'n gewone
meter en word hierdie meter nou bykomend goinstalleer of

"N jaar gaan die kontrole gedoen word, Die tweeda vrasg, sou
dit ook raadsaam wees alhoewel die toerusting wat gainstal-
leer word soos mnr Botes net genoem het, mu anrmm:m
word en krag miski

na die peutering. Die derde vrang, sal die verskaffer geredelik

toagang tot_hierdie vooruitbetaaide moters vir inspeksie

Avelgindes ha? Ek kan geen rede sien hoekom nie, want ek

dnlk die verordeninge laat ‘n mens toe om enige installasie te
Pektcer,

n" volgende vraag, waar sal die ideals ligging vir die instal-
|H!ia v-n hierdie vooruitbetaalde meters wees? Die beste

disbeginaf?

MNR KOOS ALGERA: RUSTENBURG

Mnr die Voorsitter, dit is in huise wat reeds bestasn en watin

gebruik is vir bale jare al. Daar is meters geinstalleer by dia

huise en dit is hoekom ok s dit gaan parallel met die meters

geinstaller word om ‘n s00rt van 'n monitorstalsel te wees op
- ) 34 : rikegsr

kry, kan ons dit vergelyk met wat verbruik is.

Wll WESSEL ELI

Mr i Ithink
we must for a few moments just think back how this whole
thing inated. You know the Minister called a meeting a

in llln bombuu waar dis huisvrou dit kan sien want
‘wmm het ook 'n digitale kiok in en gee vir jou aanduiding
hoevaef el
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cuupra of years ago to discuss this whole problem. The pro-
blem [s that electricity, the sale of electricity, is the only com-
modity that is sold to a vast spectrum of consumers, without
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them knowing of what it is going ta cost. It is only after they
have consumed this that they are called on to pay and this
resulted in a large number of people not being able to pay
their accounts. They were not only blacks, they were all race
groups, but they were the very low income group and at that
mesting the principal was accepted that a scheme should be
evolved whereby people can at the beginning of the month
decide how much of this commadity they can afford to buy.
Wa believe that most people are fundamentally honest, but if
you at the end of the month find that you can't pay your
account plus the recannection fee and you can't live then
because you are commitied to an electrical supply, that's your
form of energy, then you start resorting to all sarts of steps to
have that power restored. So that is where the problem arose.
Now | took out statistics just last week, and in Soweto today
the average consumption is about somethin under R30 a
month. Now if we are going to install a system which | balieve
in some cases will cost of the order of RE 000 per consumer,
you can virtually afford to give them electricity free for twenty
years at the same cost. One must laok at this problem, you
have two aspects of it; you hava the low income group and
you have the more affluent group. The affluent peaple if they
can't pay the end of the month they go to the bank and berrow
the money but the poorer people have just got to be cut off.
Then you again get this whaola problem of how much money
you can allocate to this. You also have the case of existing

houses.

|nn the pressing problem at this stage

ing meters, whare the P st hoghitinip i
going to have for the month, he can put that money into the
meter, or buy a token for it. He can use that amaunt and when
he runs out of electricity he does without it until the next
month. The local authority can continue to read the metrs as
a back-up check on this. In ather words you can have a low-
qmdl dovico with a high-grade auditing of the system. Then

also water. Now this presents quite a problem and the meters.
are going to be inside the houses, but in an old township, and
that is ona of Mr Botes's questions, where should you put the
metor? Obviously, there are going to be difficulties in fitting
g . Itis very much easier 1o
plan to put them into new townships.
The i isavery real

out. The profit on consumers only spending thirty rand, must
be about two or throe rand 8 month. Now, when you are put-
ting in something at that cost, it will take several y 1o pay

itoff,

| just want 1o reply to Mr Bmusquestlans I would say that
be kept, | say yes,

whether a
because in terms of i
of electricity, Clause 11/1 Act 41 of 1967 Regulations 11 and t:!
and Regulations 11/1 apply in this case that a consumer is
entitled to a standard of metering approved by BS or BSS. At
the moment | dan't think any sort of manufacture of prepay-
ment meters has got the approval of the SABS as far as the
accuracy is concarned.

The other questions about cost, as far as | know, the installa-
tion of 9 the
Soweto Town Council and the developer. | am afraid it is sub
Judice ta say just who is going 10 pay for it al, but | can't say

hat. Finalh y

a future AMEU meeting.

MNR P J BOTES: ROODEPOORT

Kan ek net vra, ek dink mnr Beesley van Howick het ands
vinding in Rhodesié. Ho has had experience in Rhodesia. |
think Bulawayo, on low cost provision of electricity to low cost
housing.

MR WILLIAM BEESLEY: HOWICK

What Mr Botes is talking about is the system that we had in
Bulawaye in the African Mul]nq ares, where we had load

!-ulod syster in new housin,
with efficient mﬂﬂls, you then don’t have to do any auditing,

device in the house. Sa | think | have had meetings recently on

paid for
sumption. We fixed t installation that was put into the
hause, pawer and lighting. We controlled the powersids and
we knew just how much consumption approximately would
be used in m month and we will be able to access what the

behalf of the Control Board with a number of
and they have quoted prices of R600 and more and | said to
them that's fine. That's probably the way you wanted to
develop o y the profit ies, but the.

at cost in the ras paid

before they munuv used m- electricity. It worked quite well,
! think Cyril Hart is one of the aifiliates here who knew that
Ido. { Rworked

very

switching devices, | said | think it should be no more than
about & fifty to a hundred rand, that one can install in existing
houses re is great difficulty in the consumer being
able ta manitor his own consumption for the month,

MR VRAYNAL: AFFILIATE

I'm glad Mr Botes brought up the subject bacause it is highly
controversial. The South African Institute of Electrical
Engineers, hel a workshop on the subject in Megawatt
Park in July, and there were a hundred people who attendsd.
We had to turn them away, there were so many others who
wanted to come. Now, the whole, to summarize what the
results of this workshop were, it should be of interest, are as
follows:

It was found that the problems have encountered or the mag-
nitude, was social, cost and security. As far as social is con-
carnad the next question is who should have pre-payment
meters? There is a stigma attached to it. A sort of a doubt on
the honesty of a consumer and his ability ta pay for the elec-
tricity. So, that was a problem that couldn't be resolved. Sec-
ondly the cost is at present at I R700 per meter. Now our

MNR RUDI COETZEE: AFFILIATE

Mnr, die president, ek wil net graag noem, ons s al direk bet-
rokke by hierdie aspek vir die laaste drie jaar solf. Twoe jaar
lange ondersooks is dsurgevoer. Our!pmnkllk het Eskom 'n

energiemoters, Sover is ans pm[mlpl un die produksie-
eenheid deur al die laboratoriumtoetse. Dit het nou wel agt
mmmda |um;-m maar dit is deur. Eskom, sover ek weet, gaan

0g veldioetse doen alhoewel ons reeds bétrokke is by der-
uen v!rlkllllr\ue installasies in die land van baie klein af, (5
toes-eenhede) 1ot 1 500 eenheds. Kan ek net noem dat oor
die jare, ve die jaar wat die meters in die veld is, heelwat
ondervinding opgedoen is uit die verbruikersoogpunt. Graag
wil ek noem dat die koste van ons meter nog steeds onder
R500 is. Ons meter kan ook water doen, daar is geen probleem
daarmee nie, en bo en behalwe dit, met behulp van die, as ek
ditin Engels kan noam, die “dispenser” (ek weet nie wat is die

nie) hou [y

se aankope van kaarte, sy verbruik, wanneer laas hy 'n kaart
gekoop het. Dit is 'n |ae kaste manier om tred te hou van wie
koop nie kaarte nia, en wie koop wat. Ons het gevoel dit is die

olovera

ﬁwuund meters in Soweto, and it is not only electricity, but

en uit 'n finansiéle oogpunt die mees kosteef-
fektiewe manier om die storie te doen.
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ie muur ingebou. O

wel’  want in di

dit op tot omtrent 70°C omgewingtemperatuur. So met elek-
tronika sal jy wel ‘n bietjie probleme ondervind. Ons kyk wel
na die probleem. Die ander installasies, veral in die Vrystaat
en die res, of of in die huis 6f in die garage. In die nuwe uit-
breidings is die meter ingebou langs die verspreidingskas. In
ander installasies, Lestaande installasies, is hy f net so teen

6. C anergy metering equipment for domestic
premises is already installed at the cost of the Supply Author-
ity. Prepayment meters would accordingly be installed at the
Supply Authority’s cost. Cost of installation would then be
recavered through the tariff.

7. As previously stated, East London City Council has several
hundred cash prepayment meters in service. Electricity for
these propayment meters supplies is metered in terms of

die muur opgesit, 6f hy is in 'n ander tipe
vasgesit. Maar ons andervinding was nogal baie indrukwek-
kend, Wat uitgekom het, s dat die meter eenvoudig moet
wees om te werk. Ons ondervinding is dat mense nie ‘n pro-
bleem daarmee het nie, solank dit eenvoudig is. Verder met
die hele dié van die

verbruik van die krediet, hy gee liters
is nie. Al wat hy in belang stel is, uuadm meter by 0 is weet
hy, hy gaan uitskop. Verder stel hy belang in wat sy gemid-
delde verbruik pm maand is. Ons het ook gevind dat ons

f the East London Munic-
ipality : Electricity Tariff. This is applicable only to a supply of
electricity to bana fide private residences built under Munici-
pal ic schemes where meters are
installed. Cost of energy supplied on this tariff is about 11%
higher than the normal Domestic Electricity Tariff. Because
they have a fairly complicated mechanism, the cash prepay-
ment meters give more trouble than a conventional kilowatt
hour meter;

With increasing prioe of electricty the cash recepiacios have

hy dit
aankoop nie en wil graag toets of die kaart wel werk by die
punt van verkope en ons het wat ons noem die “checker-
®enheid” ontwikkel en ‘n bale eenvoudige toets wat hy deur-
‘voer sonder om sy kaart uit te vee. Ek kan net noem, die "dis-
penser” self, bo en behalwe die feit dat hy rekord hou, ‘n
databasis rekordhou van alles, kan hy ook kaarte toets wat
teruggebring word.
Die hele konsep is om die prys so laag as moontlik te hou,
maar ons het gekyk na hierdie aspek. Op Eskom se aanbeve-
ling, nadat ons eers die eerste spesifikasie van Eskom baie
noukeurig naqwn\q het, Iyk dit nou asof die Iser kosto-

in

meer 'n ope {ipe spesiikasie hat, minder akkurastheid, in

e mans seker voorstel dat die meter wel
dis konvensionele mater, maar ons hoop om
ok weet nie met die huidige inflasio, of mons
sanbevole R250 per
eenheid nie. Dis sekuriteit agter die hele Korags 4 sekr cie

ptied more
Bacause of increasing price of electricity, etc., it has been
necessary (o modify coin receiving aperture of older prepay-
ment meters in use in East London.

MNR JAN LOUBSER: BENONI
Mnr die Voarsitter, net daur u dalk aan mnr Coetzee. U wael

urast, en as ons in ag neem die prys wat ons vir daardi

.ppm-n betaal, dan is dit ‘n werklke baie lae prys. 1s dasr
datasons

rafbetaalde moters, of daardie prys ook moontliik sal kan

afkom tot iets meer aanvaarbaar.

RUDY COETZEE: AFFILIAAT

Mnr die Voorsitter, ek kan net weereens noem dat die
oorspronklike spesifikasie van Eskom, dit is NWS 1824, maak
seker dat hierdie meter moet onder die strafste omstas
dighede, Kias 2 meter, voldoen. Daarby bedosl ek by aar-

kan mens met iets laag wegkom. As jy redelik hoé sekuriteit
wil hé, sal mens nie die prys veel onder R300 kan kry nie. Ons
is wel besig met die ontwikkeling van die lae koste-eenheid
en corstroombeveiliging het. Wat ons ook

deur dit verstel-

Boen

ditd

in‘n woongebied laag hou.

MR H D BECK: EAST LONDON
1. To date, price of prepayment kilowatt hour meters has
by i i Provided

that the prepayment kilowatt hour meter has a register equi-
valent to that of the conventional meter there should be no
Need to provide a duplicate unit.

2. Pariodic readings of the energy registers are necessary 1o
ensure that the Supply Authority is not defrauded. East Lon-
don City Council has several hundred cash prepayment

cash container is emptied.

3. In the case of cash prepayment meters, it is essential that
the Supply Authority has ready access.

4. By their nllur-. prepayment meters should be installed in
the reside

B s eooionsl metering equipment, the Supply
Authority would be expected to bear the cost of the prepay-
mant meters in the residences, in accordance with the Elec-
:‘ﬂﬂw Act Regulations which were published recently. The

an 0,5 by van 20%, by ‘nstroom-
lruhdnn van mg aan die anderkant van die bereik, met ander
rde ek praat hier van tussen dis 100 mill-ampére an twi
amplr- en dan bo en bahalwe dit, by enige temperatuur tus-
san minus 10°C en plus 55°C. Nou die groot prableem, daar-
k moet sé, dat daardie spesifikasie op elektronika,
prys 'n bietjie op, maar ek sou sé uit 'n koste oogpunt
definifief nie meer as RS to R10 op die komponente wat nodig
isom die meters so akkuraat ta maak nie. Wat ek wel dln‘l. in
dien ons gaan

die ondersteuning reg deur die land, sal die koste u.rmm
heelwat afkom. Ons groot probleme is veral die voorsieners
Hulle speel n wat die

prys aanbstref nie, maar dit is direk gokoppel aan hoeveel-
hidu O 6l ons het

help om sekere fakiore wat Kanh help tot die bydrae van 'n laer
koste-eenheid. Een aspek byvoorbeeld is die terminasie van
‘n meter. BS37 wys al vir 80 jaar lank dat die drade moet van
onderaf inkom. Ons vind nou dat so ‘n terminasieblok is heel-
temal onnodig, en net deur so iets uit te sny, sny mens klaar
omtrent R30 to R40 uit die koste uit. So ons voel dat sodra dis
kostes of die hoeveelheid meters hier in ons geval byvoor-
beeld, ‘'n duisend verbygaan steek per maand, en ons kan
begin kyk na heeltemal outomatisering in dis produksislyn,

MNR C ADAMS: PORT ELIZABETH
Minr die Voorsitier, ek het ook ‘n vraag vir mnr Coetzee. Hy het
pry: Wat

ipply By
sumer ta pay rental or charge for metering.

sal die “di r mhvﬂommmn en
oak wat is die prys van die kaarte self.



MNR RUDY COETZEE: AFFILIAAT:
Gox g
produsie as ek dit heel eerste kan antwoord. Ons prys is
gebaseer op'n weggooi, 'n dun plastiekkaartjie. Ditis nie te sé
dat hy hoef waggegooi ta word nie. Hy kan wel hergeprog-
rammeer word. Op die ool sy koste net onder die 10c.
Ons voel dat sodra hoevesihede voigende jasr begin stya,
praat ons van ongeveer 5 tot 6 sent vir so ‘n kaartje. Wat die
ispenser” gedeelte aanbetref, eerstens is dit, kom ans
noem dit'n "black-box" gedealts wat koppel aan 'n'standaard
1BM persoonlike tipe rekenaar, die program loop op hierdie
stories. So as mens reeds ‘n rekenaar het, hoef jy stegs die
“lack-box” aan te skaf. Die storie het ook 'n mikro-rekenaar-
kaart en hy het hierdie gemotoriseerds kaarlleser, geprog-
rameerde lesers, en werk uit omtrent op ‘n wyf duisent rand
self. Maar ons vosl wesreens die aspek wat inkom, hoeveel
van hierdie tipe apparant ‘n mens nodig het, is dia foit het die
meters vir elke huis sy eie sekuriteitskode, of gaan mens vir 'n
areakode? Sover veral in die Vrystaat en so aan, het ons net
gebiedkodes, en ons vind dat in die areas waar jy nie van-
Sileme of politieke probleme het nie, kan 'n mens die kaartjies
voor die tyd programeer met een “dispenser” en jy kan hulle
oor enige toonbank verkoop. Dit egter kan jy nie doen as eike
meter se ele sekuriteitskode moet hé nie. Dan moet daardie
persoon kom, en homself ‘elke siag by 'n aank
Ek hoop dit beantwoord u vrasg.

DENIS ACKERMAN: ESKOM

Mr Chairman, my view on meters and so forth is very wall
expounded already in quite 8 number of cases, and just as a
matier of interest for the people hera. At present there are two
and a half mi

connections, supply connections, of which
order to
supply the rest of South Africa who needs electricity, we will
hava to have another two and a half million points of supply.
And two and a half million points to supply and having a look
st meters, lets say at R450-00 a meter, is 1,3 billion rand, and
can our country really afford it? The other, | would just like to
reply to Mr Botes. | think one of (l‘\p things is, we are installing

our

prys wat aan ons gekwoteer is, is R500 to RB00 geinstatteer,
wat insluit 'n pulsende watermeter. Met ander woorde, as 'n
mens dit opbreek in komponente gaan dit baie goedkoper
wags. Die corspronkiike koste siuit in natuurlik al die radio
behesr toerusting en ook jou basiese senheid by die betaal-
punt, wat 'n rekenaar insluit. Ditis wat die koste opjaag, in die
begin stadium. Maar soos die senhede vermeerder so sal dit
per eenheid goedkoper word.

MNR VELDSMAN: KPA GEMEENSKAPDIENSTE WES-
KAAP

Mnr die Voorsitter, ons gaan binne die volgende jaar seker
ongeveer 3 duisend van die meters in Kahailitsha installeer.
Die koste van die meter was ‘n groot fakior gewees. Die
instansie wat meeste van of 'n gract desl van die behuising
‘gaan doen en wat 2 duisend van hierdie meters ongaan finan-
sier het vir ona 'n koste perk gestal van ongeveer RAS0-00 en
ons moes toe maar kyk met wal ons met die R450 kan doen.
Hulle i breid om die koste van die mater by die verband by
te voeg. Ons het toe maar besluit ons sal nou daardie paadjie
vat. Ons het ook na 'n meter gekyk omdat in swart
waangebiede veral in die Wes-Kaap, water nog nie gemeter
word nie, ditvirons
op hierdie staium n redelike groot probleem s, het ons gekyk
na ‘n mete ie toakoms daardi it kan han-
teer. n Ding wat vir ans baio halnngnkwas Isom te kyk na qm
sekuriteit ki
‘as moontlik moat mslk van jou m\mﬂnqupum op die u
erfgrans tot by die verdeelbord of by die meter in die huis. Dit
wias vir ons baie belangrik, en ons het gekyk na, en ons
beweeq na die punt toe waur ons direk met ons kabel inkom,
binne inna dan die kassie
in die buitenste muur uit waar jy miskien op 'n stadium weer
maontlik ‘n punt kan kry wasr jy krag van kas onwettig kan
gebruik. Ons het ook gekyk daarna, en ook in daardie opsig
moet ons voorsiening maak en weer n bietjies verder na die
stelsal kyk, Wasr gaan jy jou aardgeleier, ten minste, jou neut-
raal aard? Gewoonlik is dit mnilsml\!el in die kns: hunu die
huls an Aou is daardis fasiliteit nie d s het toa met
mmrverveamwgnr gaan kvk an n |arupum geskep in die

new there.
The other thing is, would the supply authority be expacted to
bear the cost of the prepayment meter in a residence, Gentle-
fmen | think hers, even if the supply authority does bear the
cost, the customer still pays anyway via the tariff. | thi nk the
other and
that is, nhecﬁ meters and looking fnr illegal consumption and
sa forth. eally have a
pro-active role in, trying to manilsh how much theft is taking
place in their particular municipality and where is it taking
place snyway Immku costquitea bit o a

die neutraal
en die aardgeleier bymekaar koppel. Die ander punt wat vir
ons baie belangrik was is ook dat s die verbruiker met die
ding peuter, die krag afgeskakel word. Dit kry ons ook in die
meter, Dit is die rigting waarin ons gaan beweeg. Die koste
van die metar wat ons nou op hierdie stadium het is R425-00
plus AV, maar ons kyk definitief na laer koste van die meter.
‘n Ding wat net belangrik is, wat sk graag wil noem voor-
dat ek klaar maak, is dat ons glo dat om jou stelsel behoorlik
e monitor on jou varbruik te monitor dit baie belangrik is dat
lv ‘n kasrt aan n meter koppel, um n xpaslﬂulm meter, $008

type of work. |

very fortunate in ! that we tend to pick-up fllegal activites,
shorting out of meters and that type of thing, purely by acci-
dent mare than a pro-active mode. | think that is what | would

like to say. Thank you.

MNR KOOS ALGERA: RUSTENBURG
Ek wil net verder “ d ool moet duidelik onderskeid gnmnk

o “dispenser”, sal jy dit
nou daar moet doan. Jy sal die sﬂnnmmqr asn die meter
moet kappel, aan di
wat die kaart koop ook mwukunmiwanzmmm uu hy oor
die kop gesiaan word, as sy meter gestes| word, dan beteken
emand ander enige ots nie. So in plekke waar jy ‘n

net noem hierdie is nie die stelsel nie, dit is 'n meter. Maar hy
kan later word na die stelsel toe,

nm
snnam gnnd wal | hulle gunn installeer, en dit gaan

carw
jou umnm wat jy kry. Jou ‘watormelar en fou slakrisiteits-
meter word alle geen ekstra roken-
ings wat
bly I& by ‘n voorsieningsowerheid nie. Dit s einlik 'nstelsel, dit
s nie ‘n mator as sulks nie. Dan die ander punt wat sk net wil
naem wat mnr Barnard gesé het, dat die stelsel kos ;!s

parpunt, is eintlik e

MNR JAN MALAN: KEMPTON PARK

Mnr die Voorsitter, ek nil net aansiuit by Koos Algera. Ek praat
ook cor die stelsel. Ons is almal baie bekommerd oor die
koste. Dit klink astronomies hoog as jy praat van R700 vir 'n
meter, maar as u kyk na die finansiéle analiese, ons het 'n
analiese gedoen asof Kempton Park oomag sou kon
corskakel na fierdie stelsel toe, dan kyk jy na 24 duisend
eenhede. En dén is die groot faktar in hierdie analiese sintlik
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die rente wat jy ontvang op die geld wat jy nou 10 weke vroeér
kry, die besparing op die rekeninge wat jy nou nie hoaf op te
maak nie, en Uit te stuur nie, dit word op die lang termyn
eintlik kleingeld. Die gract besparing 14 in die rente, en dit is
die belangrike aspek wat 'n mens moet corweeg. Op die
langer termyn is dit die besigheidsaspek van die saak. Die
ander ding is die wat ‘'n mens in aanmerking moet neem
natuuriik is die uitstaande skulde op in, ek praat nou van die

has & very interesting test that they carry out on proto types
and on the production units. It is actually a very severe temp-
erature cycle test and the way | nndslstmld it,is that this actu-

geing life It does
hsua an influence on the electronics end it also had about a
0,1% influence on the accuracy of the meter, but this is as
much as we know at this stage. It is like all new devices. You
cannot really ewthullhsﬂ"ns is going to last for 26 years. All

. Ons het so biet

wat ons buurman is, ek en was geskok om te hoor dat in
Tembesa ek kan dit mast seker 84, s daar jets so0s R16 mil
Joen uif alleen. Temb

Kiein dorp. Nou as ‘n mens na daardie rentes op da
neem, en jy kan dit verhoed met so tipe installasie, dan word
dit meer sinvol. Wat betref die meter of konvensionele meters
s0u behou, ek dink nie, dit klink vir my na beits and braces. Ek
S0u liewerste verkies dat ek in grootmaat meter in dlB sub'
stasies sou installeer wat die gebied voer, en dan

manier kontrole kan uitvoer of daar groot distribusie var\ iese
is, al dan nie.

MR DENIS FRASER: DURBAN

Mr Chairman, just two brief questions that | would like to put

to Mr Coetzee. The first is on the life expectancy of these

devices. As far as I'm aware its usual 1o talk in terms of a 10

vear life with electronic devices which, possibly is conserva-
s0 I'd like

d the quality that you put
you'll hope to get the 26 years out of it. What we have
we've investigated and looked at TV manufacturers

done,
and made sure that our quality control is a lot better than

thairs
The second one is on the interchangeability. It is a very dif-
ficult thing. It's a beginning phase. It is not impossible for us
to make use of re-usabla cards for instance. When it comes 1o
the coding and all that, that depends a lot on what is inside,
what proses is used and what type of field interphase slec-
tronic devices are used inside the meter. So that is a very dif-
ficult aspect. | guess you could come to a card size, you could
come to 8 magnetic track. There's three standard tracks on a
magnetic card. We could come to an agreement that you use
the sama track on the card. You use the same typa of cards.
Possibly you can even look at possibly the “dispensers”, the
kind of device that is also a standard device, butit's a very dif-
ficult thing. 1 was 8150 the cass with the personal mmpumn

tive, but | think largely through to
knaw what the anticipated life expectancy is. The second
relates to some thought @s to standardisation or inter-
changeability of systems. | think we are in a development
Pphase with these devices now, and consideration should be
given to interchangesbility and standsrdisation, to try and
avoid ending up with systems which are incompatible, and
Perhaps being locked into one manufacturer. Lets try and
avoid having a Betamax and a VHS in prepayment meters.
Thank you

'lDL TALJAARD: BENONI

amulinus is emmk nie alleen nie. Al die indur afdullﬂgs \s ook
besig daarmes. Ek dink spesifiek aan parkeermeters. Op die
daar ontwikkeling in Suid-Afrika aan die gang

don't know if that is going to nap.un. preferably there !hould
be 3 or 4 suppliers in the country. Thank you.

MR L HUNT: WHITERIVER
In the past we have made big efforts o get our consumers to.
have their meters installed outside their houses. So having
seen a very elegant system, where they built meter walls into
the front fences, or at the boundaries of properties, we
jocided to go for that, and all our new Townships have these
meter walls. So when it was decided that we would take over
the supply to the new coloursd Township developed a1 Whits
River, we heard these horrifying tails about bad debts, and

infact. Now,
mﬂad these in the meter wuils II Ihu boundaries of the

waarin die eerste die ki
op proef gestel wnrd in Durban en op ander gebisde
hllr in die Transvaal. Die tyd het gearriveer waarin jy gaan
lektrisiteit
parkeer. Dan wil ek net verder
byvoeg om te s dat die Suid-Afrikaanse Poswesa, dit is nou
die telefoon, dié wat jy voor betaal, die gewone telefoo
publieke hokkies, die kaarttolefoon, is ook reads in Pretoria
@einstalleer. Ek weet die eerste 200 is reeds vervaardig, so die
‘om vooruit te betaal is hier en gaan bly, dit is net hoe ons
dit gaan doen.

MR RUDY COETZEE: AFFILIATE
Mr Chairman. It is two difficult questions. We know that elec-
d

prapert 05 ot
akey nnd ma householder kum a k&v !uf theee meter boxes,
s that there is a fair security, and that these is not going to be.
any tampering with these meters.
All consumers are matered on maximum demand, as well as
KkWh meters at Whiterivier, householders, commercial and
industrial, everyone. We find that the cost of these meters at
R450 does not greatly exceed the cost of the kWh meters,
together with the cost of the thermal maximum demand
ammeters, sa that from that paint of view there is notmuch
difference. We have also installed some of these meters in
flsts, in the whits Townships, o that no charge can be made
aqainst s of discrimination or nnvlhmg of that nature. They
have been
o el

by
ownshi p- The cost of installing meters

tronics fails twice. When you install it ans tits life.
Sota get rid of the first ane what you do is in your factory, you
actually take it through a soke and you hope that you get rid of
‘about 9% of the failures thatway. That has got a lot to do with
the quality control of the factory itself. You also den't know.

What happens during shipping of these meters and so on.
After that, | can mention that we've based our design and the
whole concept on a minimum of a 25 year life, so a lot of
design philosophy is being incorporated into the design of

is the cost for the consumer. It is all built into the connection
fee which reatly f 1|

other s that there is not that problem. We have considered
the certain advantages to be as follows:

There is no consumers depositto be paid. There is no need for
meter readings to be taken. There is no need for cut-offs and
re-connections, and there are no bad debts. The consumer
can buy I hi

these meters, as they would call by mili-
tary spasifications, regarding the metal paris the mechanical
Moving parts the electronic components selected. It is still
very difficult to exactly predict. All we can say is that Eskom
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2 d card at home in case his meter starts to run down.
The number of units left to the benefit of the consumer are
shown on the

as far as what he has got left. There are also no costs for
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sccounting and postage, and there are no at the

Counter as far as this is concerned. So from that point of view

we are 5o far very happy with this system. There is just one
remains, It has not

sonasyet, S

we are holding thumbs that there will be no adverse effects

when the next lightning season comes. Thank you.

MNR P J BOTES: ROODEPOORT

Mnr die Vioorsitter, voordat ans afsluit, net 'n klip in die bos.
Kom ons neem 'n groep huishoudelike verbruikers, sé 400 vir
argumentshalwe, en ons meter hulle op die hoogspan-
ningskant. Ons neem die gemiddelde maandelikse verbruik
en ons stuur el 'n rakening. Dink u nie dit sal “n baie beter
effek hé nie, want ek dink diversiteit sal daardie tipe van ding
baie goed uitwerk. Ek dink dit behoort te werk. Ek dink dit is
ists wat probesr moet word. Ek wil dit grasg nie in
Roodepoort prabeer doen nie.

Net 'n interessante opmerking. Readslid Hieberg het my nou
net hier langsaan vertel dat onlangs was hy by die SDR
gewees waar 'n voorlegging gegee is van hierdie tipe meters
en die swartes het dadelik geobjekteer teen hierdie tipe mat-
ers en gesd hoekom word dit nog nie in die blanke gebied
geinstalleer nie. So ek noem dit maar net vir kennisname.

MR A H L FORTMANN: PRESIDENT
Some years ago you, might recall John Barnard from Arthur
Trevor Williams, | think he in fact propagated this. He
suggested why

ints, base meter for

MNR JAN LOUBSER: BENONI

vir die b die d ni

vanmnr Botas, wil ok netdie syfers kwotear wat ons gekry het
by die opnames waaruit 'n groep van die twee darpies, 'n
totaal van 600 bestasnda wooneenhads benst was, en die
steisel uitgedroi d d

wat s0 min as 60 eenhedan maand g-hmm van die wat bes-
taande installasie het. Wat met ander woorde net ligte het. Die
huise het almal 30 ampére stroombrekers ingehad, so dit was
beperk vir 'n ‘hat plate’ en 'n paar ligte. Daar was egter
itis nou wel net'n 5 persent, soditis n baie
klgin afwyking, maar verbruikers wat soveel as twee duisend
eenhede 'n maand gebruik het. So die voorstel om 'n enkel
meter in te si 1o meter en dit dat

sen almal te verdeel dink ek is ‘n bale onregverdige stelsel,
omdat die ou wat net ligte gaan gebruik, nou die man sub-
sidiesr wat behoorl; s i
geval, die gaval was die ou vir drie ander ouens onder
straat verkoop het vanaf sy hoofstroobreker. Dankie mnr
Voorsitter,

die

‘MR HENK TURKSTRA: AFFILIAAT

Mnr Loubser het nou net hier genoem die kwessia van gesn
deposito’s, en een van die vorige sprekers het genosm die
moontlike winste wat gemaak kan word op die addisicnele
inkamste as gevolg van die rente op vooruitbetaling van die
gebruik van elektrisiteit. Maar hierdie twee goed werk moes
as 'n anomolie teenoor mekaar. U verlaor die rente op die
deposito, in elk geval nou, so ek dink nie hierdie argument
gasn nou heeltemal op nie.

MNR J LOUBSER: BENON|
Dit is natuurlik so dat die elektrisiteitsverbruikers kry nie
ito’s nie.

U weet mnr Hunt het nou jets baie gest.
gesé geen deposito’s, kan u u voorstel, wat is 'n water en ligte

deposita deesdae op ' gewone huis in'n dorp R400, dit kan

Hy het P o
MHFI J AHLFTEN: VMISl’ﬂ‘ElI
Rayn di

al vir die meter betaal, Dit is 'n baie i
daard

MNR SCHULTZ: AFILIAAT
Mnr die Voorsitter, ons het ‘n redslike gedetaileerde opname
gedoen vir twee swart dorpsgebiede hier in die Pretoria SDR

verwys
wmd na die lnnglweiﬁ President, wat dit moontlik by sy
komende konvensie kan laat verder bespreek. By daardie tyd
behoort daar healwat inligting te wees, wat mens kan oor be-
sluit. Baie dankie vir u bydraes. Dit was 'n baie interesante be-
spreking.

va. Vnn ‘oor

ﬂwllmvll'l’ﬂll!kl

Die gebruik van corhoofse bondelgeleiers het dramaties ver-
hoog in die afgelope paar jare, by uitstek in die laagspanning
kategorieé.

Groot hoeveelhede van hierdie kabel is reeds in groot gedeel-
tes van Suid-Afrika geinstalleer waar daar 'n buitengewone hoé

Wat is die ervaring van verbruikers van oorhoofse bonﬂqlguhel-
ers, in beide
as met 'n hoé na«ﬂnmnnn\nm?

MR M P P CLARKE: RANDBURG

In Randburg we-installed our first 0,6 km of LV ABC about &
years ago. It replaced a troublesome open wire LV line on the:
same poles as & rural 11kV line.

in spite of one
incident of a car htt g an intermadiate pole in tha fine. The

pol
the ABC.

2

‘the use of

Tightning areas - by Mr M P P Clarke:

inthe
last fow vears, in especially the low voltage rangs.

Much of this cable has been installed in parts of South Africa
with exceptionally high lightning incidences.

QUESTION:

What is the experience of users of aerial bundled calbe. both
medium voltage and low voltage, in areas with a high lightning
incidence?

A second line of similar length was erected about a year later.

In this particular case it was a simple open wire LV line in a

heavily tree lined street—and | don't need to remind any sup-
ply engineers what that means| | am happy to report that no

further supply interruptions have been experienced.

Most important, both installations have been through some

extremely violent summer storms.

Since th we ‘ication, My
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\nvnrmacmn is that one manufacturer is siready producing to
this and that a second is about to

dn s0.
| understand that ABC of all voltages is being used at a rate
mu-uurlng now in the IUUe of km per year in South Africa,
d what they
are experiencing and | beheve SABS need feed-| bick on the
of materials
1100k forward to a wide respanse to this appeal.

MNR JAN LOUBSER: BENONI

M Clarke, ek kan vir u sé ons ondervinding in Benaniis soar-
die wat u het, 50

Wat u het nie. Ons het nog geen weerlig probleme gehad nis,

en die betrokke kabel is nog net socs die dag toe ons dit

geinstalleer het.

@

MNR P J BOTES: ROODEPOORT
Mnr die Voorsitter, u sal dis ongeluk wat ons gehad het, in die
dorpsgebied Dobsonville, waar die dogtertjie gebrand het
onthou en waaroor daar heelwat probleme gekam het.
Sedertdien het ons die netwerk in Dobsonville weer beskou,
en ons het dondelgeleiers daar opgerig. Ons het ook verder
gegaan en ons het 'n besluil by die Raad gekry dat ons die hele
lepoort waar daar swak oorhoofse lyne is, sal vervang
met hﬂndﬂlgs}sisrl Dit werk ook so dat op daardie stadium

existing overhead wires by ABC s s00n 88 we can get around
to it. Thank you,

MR B DUDLEY: AFFILIATE
Mr Chairman, | think we are at the base of information where
I'm always checking an peaple that have been making use of
aerial bundle conductors. Being a supplier of the system, and
having introduced this into the Republic of South Africa
myself. 'm pleased to hear the response of course. | must say
fmm all the enquiries I've made, and in particular people in
h light and | have nothada back of
failuu due to lightning. With regard to the life expectancy of
the system at the very big outset of the marketing of the sys-
tem in South Africa, we went to SABS, and they very kindly
did & test for us. It was related to something that we do know,
we put & piece of the bundle conductor and a similar piece of
normally produced PVC conductor through an agency test at
SABS, and | think, if | speak under under correction, about 35
years. The PVC had been completely destroyed and the XLPE
of the bundie conductor showed no defect. Thank you.

MNR P J BOTES: ROODEPOORT
Mnr die Voorsitter, ek het nie alles gess wat ek behoort ta gesé
het nie, dit val my nou by, Ekwil it net naem dit is ' taamiike
groot gebied wat ons gedoen het, en die instandhouding is
feitiik nul. Dit is net die verf van die pale, daar s feitlik geen
instandhouding san die stelsel nie. Ekwil net noem dat ons ‘n

foe ons ‘n besluit moes neem, het ons groot

gehad. pypewat  daarom die Ruimsig golfbaan, en ons s besig om dit 16
gelekhet, retikuleer met MRV Dankie.
ans 'n aardgeleier Tnstallser en ons het die gelefors van dis

oarhoofse lyne afgehaal en dit gebruik vir Dit MR AFFILIATE

verkoop aan die waterdepartement teen ‘n voordelige prys.
En ons het die bondel gelsiers opgesit teen ook 'n redelike
Prys as gevolg daarvan. Die hele Roodepoort-Noord, is
gedoen en ons is besig om ander plekke soos Discovery te
doen. Dit is reeds vir 'n aantal jare wat one daarmee besig is.
Ons het geen probleme eintlik sover met hierdie staisel gehad
. Ons hoop maar ne in die toekams dat hierdie goed net
d ditis i e

gestel nie. Varder het ons geen probleme nia, en ons is baie
gekonfeit op die oomblik in die installering daarvan, en ek
dink dit gaan voor die wind, ons Is baie tevrede met laagspan-
nings benatting van hisrdie bandel geleiers. Dankic

Mﬂn KOOS ALGERA: RUSTENBURG

, word dit

ﬂnkgsduan gebi n
of word dit net in, saos mnr Botes genoem het, bwuorba-ld
Dobsonville wat 'n swart gebied is, gedosn?

MNR P J BOTES: ROODEPOORT

Meneer, orals wasr daar ©oorhoofse lyne was. Ek dink dit tyk
baie beter as 'n oorhoofse lyn. Dit is my persoonlike opini
Ons hak hom ba aan en ons vat die dwarsarms weg en hy Iyk
baie netter.

In iede gebruik ons

kabel:

MR L HUNT: WHITE RIVER

With all the experience that we've had with supplying aerial
bundle conductors, When it comes to lightning, | think you
should make a clear distinction with regard to induced over

svmmscnu hi When high
voltage systom, Incuioed over voliages duo to neer strikes s
far less with i
thers is a direct strike onto the high voltage nerm bundle
cable, you are most likely going to have a fault. | know of one
case on a high voltage 11kV bundel conductor where there
was a direct strike, and it did damage the installation and it
had to be replaced. Butthat is the only single case. Thank you
‘very much.

'MINR J LOUBSER: BENONI

Jy weet, ek het al dikwels gedink cor hierdie tipe geleier. Is dit
nie amper dieselfde ding soos wat Vanderbijlpark een tyd
ondergronds geinstallser het nie? U sal onthou ‘n paar jaar
gelede was hierdie los geleiers wat aan mekaar gedraai is

in werking. Ek sou graag opinie wil hé.

DR R ANDERSON: NATIONAL ENERGY COUNCIL

Mr President, | think, a little word of warning is probably

needed at this stage on the lightning effects on these aver-

head aerial cables as mentionad by the last speaker. It will

depend on a number of things, not only on the voltage, and |
11KV,

Mr Chairman, we, in the same coloured !mmxhlp! m-n are
Mmentioned sarlier, we chose to install aerial b

tors. It was recommended by the Consultants who pllnnud
this scheme, and we accepted Wu arevery satisfied with it,

th- use of the ABC's, We also know munm arenot going to
fireworks by throwing chains over the lines and so forth,
nd as far as that is concerned, we are vary happy. But what

do gowith i
i of f;

on how frequently the steel sus-
pension is earthed and so on, and what isthe insta avel
between the steel and the conductor? The earthing is very
Arnpunsm indeed. If the Mrlhmg Lsgooc,wlll it cost more in
lina?
| think there are many aspects particularly at 11kV which still
need to be looked at, and | would suggest that perhaps these

We don‘t know yet is what the life of ths be, but
in any case we are planning, in one of our oldest established
ships, i s troeil v
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pro-
ject, which is looking at fightning effects on various types of
line. The leaders of that project should be approached with
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the idea of making some measurements on this type of cable
ighning seasons. As far as being struck, is concerned it
takes quite a lang time, to get a line struck directly by lightn-
ing. | think indused surges are quite okay in most cases, but
direct strikes don't happen 50 very often. So it will take a littie
while, especially with those municipalities operating in non-
or lo-lightning areas to get any effects at all. For example |
think, our friend from White river, wouln't get very much light-
ning compared to us in Pretorla, but | may be wrong. I'l argue
with him when | see the map. The point | am trying to make is
that if you are not in a very high lightning area you probably
will have quite good experience for a while until your line is
struck. All I'm saying is a note of warning, at this stage before
really going into this in a big way. Thank you.

MNR KEES VAN ALPHEN: SABS
Max Clarke het 'n belangrike onderwerp oor oarhaofse bon-

This is something that should be looked at when you look at
the class of arrestors that are going to be used. In the USA
they had a lot of problems when they first introduced XLPE
cables, where they connected them to conventional open
overhead lines. They developed a specisl class of arrestor
known as the riser pale arrestor, which they put on these over-
head lines to try and give protection to their pad mounted
transformers. With the advent of metal oxide arrestors you
can havea
vnur arrestor nwracllv on the swrlchunm In cases with high

ble, in al e've done
we've A\wavs used surge arrestors on the pole mounted
transformers, and when mini-subs are used this is a question

used at the mini-sub, as you always get the voltage dapting
effect at your open point. Thank you.

delgeleiers aangesny. Met die 0og op strawwe

na vitrust-
ing wat met die bondel geleiers verbind is, uitgebrei word,
veral in die medium spanning gebied van 11KV en 22kV.

One of the advantages of ABC is its relative immunity to
induced over voltages from indirect lightning strikes, How-
ever, the effect of a direct strike may be the more destructive.
The earthed screen of some types of ABC may be solid
enough to withstand the effect of a direct lightning strike, but
on others the heat generated by the lightning arc may be suf-
ficient to burn a large hole in the screen and the exposure of a

My
but it might be of interest. anlmed to use some 11kV .lenul
buna.l «conductor, but wn found that we cnuln t use it, basi-
fault!

\:y nf(hu cable, so we had to in fact go to undargmund cable.
It is quite serious because on anather part of our system, we
have ancther supply authority DDA who've gone ahead and
used aerial bundle conductor at 11kV and is grossly under-
rated from earth fault capabilities. Thank you

phase canductors to a lightning surge may
inent.

| would therefora propose that Mr Clarke’s enquiry be
extended to the performance of equipment connected to
medium voltage aerial bundle conductars, particularly the
distribution transformer.

Today we find miniature substations connected to ABC sys-
tems. Are these transformers protected by surge arrestors
and what service experience has been gained? A new
development is the pale-mounted substations connected 1o
ABC systems. Earlier Ben Jansen referred to this type of sub-
station which is also receiving attention by the SABS within
the scope of cost-effective power distribution. Any service
experience from these installations.

Itwould app in thi

more
use of ABC. Thank you.

MR ROGER MARTIN: AFFILIATE
With regard to the surge arrestors and the surge protection.

Voorsitter, ek sou graag deur u aan mnr Botes wil vra.
i loi af met die verandering wat hulle sangebring het, het
jully gebruik gemaak van hulle bestaande pale want hy het
gemeld hulle haal net die dwarsarms af. Ek sou grasg wou
west watter was niodig aan h

kraglyn o) byvoorbesld fan apsigte van trekiragt,
te mask

die aanbring van hundelgelmer. Bmu dankie.

MNR C COETZEE: ROODEPOORT

Mnr die Voorsitter, in werklikheid het ons nie die antwoorde
beskikbaar vir mnr Scherman nie, maar ons het in samawerk-
ing met die verskaffer die nodige regstellings aan die lyn
gedoen. Danki

MINR P J BOTES: ROODEPOORT

Meneer, ek wil nat byvoeg tot die kwessie van die pale het ons
s0 bahou. Ons het net die bestaande pals gebruik, en die lyn
dasrop opgerig. Dit s staalpale.

V4. Vraag oor die wot op masjinerio an baraopsveilig-

heid - Deur Mnr J K von Ahiften:
Die Wet op Masjinerie en Beroepsveiligheid van 1983 s reeds vir
ongeveer 3 jaar in warking.

VRAAG:
Watter effek en resultate het die Wet op Masjinerie an Beroeps-
veiligheid gehad op veiligheid en op die organisasies wat dit
moes implementoer.

“NR JKVON MI.FTEN VOORSITTER

Q4. Question on the machinery and occupational
safety act - by Mr J K von Ahlften:

The Machinery and Occupational Safety Act of 1983 has been in

operation for approximately three years.

QUESTION:

What effect and what results has the Machinery And Occupa-

tional Safety Act had on safety, and the organisations that have

10 implement it

M”lq‘ DU PLESSIS: DEPARTEMENT VAN MANNE-

ons mnr André du g hier.
ﬂm wra hom om dln vrae te hanlaerwll betrekking het op die
ag wat ons

aan me orde stel is vraag vier.

94

Geagte mnr die President, dames en here, om te kan evalueer
moet daar eers gekyk word na wat ons doelstellings was.
Veardat ons hierna kyk moet ons kortiiks kyk na waar die Wet
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vandaan kom. Die Wet op Fabrieke, Masjinerie en Bouwerk
1941 (die ou Wet) en die regulasies daarkragtens uitgevasr-
dig. Alhoewesl die regulasies van tyd ot tyd gewysig was, of
nuwe regulasies wat bygekom het soos die

Die inspekteur se rol het ook verander. Waar inspekteurs
vroeér baie voorskritteilk was, word nou hoofsaaklik gekon-
sentreer ap die v

regulasies oor elekiriese installasies, het die bedoeling van
die wet nooit verander oor die jare Hierdie wet het voor-
siening gemaak vir “die registrasie en beheer van fabrieke.
Werksure en werkstoestande in fabrieke, toesig oor mas-
jinerie en die voorkoming van angelukke in fabrieke en op

by hierdie plekke in geinspekteer word wm natuurlik 'n
onmoontlike taak is.

Tans, natuurlik is die doel van die Wet op Ma:pnerle en
Beroepsveiligheid 1983 (die MOS-wet) “om

dus Waar ing nie n\aaswm‘l nie,

moet die Staat as katalisator werk om dit aan die gang te kry.

Soms vind daar soos in enige chemiese reaksie ‘n heftige

reaksie plaas

What has been achieved.

The machinery and Occupational Safety Act was passed by

Parliament in February 1983 and promulgated In October

1984. It is no easy task o assess quantitavely to what extent

the major objectives of this Act have been achieved.

These nmsmm can be summarised s to provide a basic
for the

te

maak vir die veiligheid van persone by die werkplek of in die

Ioop van hulle diens of in verband met die gebrulk van mas-
jinerie: Om 'n adviesraad vir Beroepsveiligheid in te stel.”

Soos u seker al ervaar het, bevat die MOS wet die filosofie dat

veiligheid gemest moet word aan die risiko wat aanvaarbaar

i jheid n anbereik-

Ten |
ors (selfs huishulj

f the health and safety of work-
e provide for the general safsty of machinery
primarily through the mechanisms of selfregulation and
minimum interference by the State.

Some critisism has been levelled at the legislation that it
would seek to abdicate the State’s role in the field. The fact i is
thata ystom of

perceived to be a key elament to ensure workability.

The MOS Act is an epitoral of deregulstion when compared

word dat die Wet &
met die ui van

diegene wat onder die Wet op Myne en Bedrywe ressorieer.
Seifs die Staat is nie uitgesluit nie. U is dus almal betrokke.
Ten tweede moet gelet word op die belangrike eienskap van
die Wet, naamlik dat dit erkenning verleen aan die feit dat dit
anmoontlik is om vir elke moontlike risiko wat daar vir vei-
ligheid en gesondheid in die werksituasie bestaan, by wyse
van sekonde wetgewing voorsiening te maak. U sal tosgee
dat soveel meer gevare van 'n mindere as van ‘n meerdera
sard in elke werkplek bestaan en ook dal geen twee
werkplekke dieselfde is nie. Daarom is dit ‘n haas onbegonne
taak om alles deur middel van regulasies te probeer reél. Die
Wet maak egter op 'n positiewe wyse daarvoor veomonmg
dat met qo.u begrin,

kg an word wat
n unvlirb.re risikofaktor by e\ho werkplok is. Met dié doel
voor o8 word daar voorgeskryl dat die werkgewer vei
ligheidsverteenwoordigers uit die geledered van sy wer-
kerskorps moet aanwys en dat hy veiligheidskomitees in die
lewe moet roep. Waar voorvalle plaasvind, moet dit deur die
Werkgawer self met die nodige aandag ondersoek word en
regstellende stappe geneem word.
Sonder om in bosonderhede n te nun is dit die doelstelling
van die Wy
ing in staat gestel moet wnn! om =mqa qmms wat hulle -den-

with its or similar legisiation. The process of
deregulation is being continued with the current redrafting of
all existing regulations and has the added spin-off of far fewer
inspectors being necessary for enforecement.

Private sector is involved in the drafting of regulations. Some
of yourselves have been involved in a working committee
when the Electrical Machinery Regulations were finalised (to
name a few: Jules van Alften, lan Loubser, Koen Schoeman)

A good example of deregulation is the old regulations CS1
and C55. Only parsons may st

work near live electrical equipment. Now it reads “no persan
other than a person authorised thereto by the user.” Jules can
tell you a lot about the redrafting of regulation C1. “Responsi-
ble person.”

All so-called “welfare” provisions have been and are being
removed from legislation, and no serious adverse effect have
been seen.

Die praktiese effek van die selfreguleringsmaatreéls was dat
daar 'n groot korps van nuwe "inspekteurs” in die werksfeer
ontstaan het wat ook ‘n baie goeie voorbeeld van dereguler-
ing en privatisering is. Daar word bersam dat daar meer as
50 000 veiligheidsverteenwoordigers landswyd aangewys is
&n nagenoeg 18 000 veiligheidskomitees lngnslai is. Verder is
daan ongeveer
4 van die Algemene Administratiewe regulasies. Dit is waar

tifiseer onder e kan bring deur
middel van veiligheidsverteenwoordigers en om in die v|i~

jin en die as waarom die vei-

ligheidskomitees saam met bestuur te kan
mrta.  stappe geneem behoort te word om vieliger wel“m)!s-
G8biod n al hoe gmm rol speel.

n ing het
Plaasgevind. Omdat ve.hnne-q nigby'n wnrkplaﬁ in geinspek-
teer kan word nie, moes voorsiening gemaak word dat
ligheid vinne die werkplek funksioneel is. Die betrokkenheid
van die werkgewer en die werknemer moet geaktiveer word
Om vanself.te wark. Die Staat se rol behoort slegs
toesighoudend van aard te wees. Voarheen was daar baie
fequiasies waar die van 'n  inspekteur
deurslaggewend was. Regulasies word nie meer so geskryf
nie by. dat planne van fabrieke nie meer goedgekeur moet
word dour n mspumur nie. Hier speel die Adviesraad vir

grike rol omdat

Werkemars saam et dis Stast op dia Read tien om i
Mlmner te adviseer oor alle regulasies wat uilgevaardig

5 ¢
a
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hgheudsmlul by dio werkplek draal. Hisrdia persone en lig-
n daaglikss basis en 'n groot mate

behaal. N 320 009 voo-

ralle verleds jsar by die werkplek deur die werkgewers

werkmek
These persans and bodies have had a major impact on safety
awareness at works and hava resulted in 2 very welcome and
beneficial spill-

as well.

by, butit that
the RSA as a whole does compare favourably with developed
countries in its overall safety achievement. We do seem 1o
have a disproportionately high fatality rate per capita, but itis
no easy task to analyse and compare national statistics accu-
rately. Our own year on year figures do point a positive
ture, though. From a 1950 figure of more than 4% disabling
injuries amongst our workforce to a 1986 figure of 1,8% and a
provisional 1987 figure of 1,68 indicates some measura of
success.
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The training of various levels of management and the work
force in techniques of accident and disease prevention, has
been greatly stimulated by the advent of the Machinery and
Occupational Safety Act. Looking only at the NOSA figures,
this is clearly demonstrated:

1960-76 70000 4400
197683 128 000 18 300
1983-86 130 000 43300
1983-87 169 000 42300
The legislative also

since the MOS act came into force in 1984, The following sets
of regulations have been gazetted:

1. GENERAL ADMINISTRATIVE REGULATIONS 10/1986
2. ELECTRICAL INSTALLATION REGULATIONS 10/1985
3. GENERAL SAFETY REGULATIONS 6/1986
4. ASBESTOS REGULATIONS 4/1987
§. ENVIRONMENTAL REGULATIONS 10/1987
6. DRIVEN MACHINERY REGULATIONS 2/1988
7. GENERAL MACHINERY REGULATIONS 81988
8. ELECTRICAL MACHINERY REGULATIONS 8/1988

Regulations to be re-written:

10. FACILITIES REGULATIONS - Complet 1986

11. DIVING REGULATIONS - draft ready.

12. ELEVATOR AND ESCALATOR REGULATIONS

13. PRESSURE VESSELS AND BOILER REGULATIONS

14. ENGINEERS CERTIFICATE OF COMPETENCY - draft 8/

NEW REGULATIONS
16. LEAD REGULATIONS - draft out 1988
16. COSHH REGULATIONS.

Met al die selfreguleringspogings wat in die Wet ingebou is,
om di i in i i

die werk nie vooraf getoets was nie en dat die instal-

lasieinspekteur gebruik word om die foute uit te wys.

Daar word soms bewerings gemaak dat sommige kontrak-

teurs (installasieelektrisiéns) bereid is om teen vergoeding

sertifikate van nakoming vir andere te teken,

Daar word ook soms bewerings gemaak dat kontrakteurs in

hul kwotasies aan kliénte voorsiening maak vir die betaling

van opvolgtoetsfooie deur die kliént. Sulke bewerings kan

egter vanselfsprekend nie gestaaf word nie.

Weens die ondervinding hierbo genoem word daar in my

dorp nog steeds sowat 80% 1o 88% installasies getoels.

Ons het in die afgelope tyd enkele gevalle van bogenoemde

optredes deur kqmrakuurs wat lede van dll E\ukmeu Kon-
is onder daardie se aandag

gebring en die betrokke lede was op die vingers getik,

Ek voel dus dat vesl vermag kon word deur samewerking met

dio Elektriese Kontrakteursvereniging alhoewal alle kumrlk-

ledeis
na’vmd word dat aktiewe lede van die vereniging hulle nnk
skuldig maak

ATTIE VAN DEN DEIG' KRUGERSDORP
1. Ons was |

ikel . Ditis gedoen,
maar die of kon nic dadellk g nie omdat
opleidingsmateriaal ontbroak het. Gevolglik Is dit heelwat
|ater eers Eeﬂmn

Dis ing van amptelike | en
ondersoek van angalukke is in boekvorm uitgegee. Dit kon
eqter nie so toegepas word nie want by 'n stadsraad is depar-
temente nie binne een gebied gesetel nie en sou boeke

moes word vir deurt die Vellig

safdeling.

Ons het gevolglik ons sle inspeksievorms van werkplekke
saamgestel, wat by ons plaaslike drukker beskikbaar is. Die
twee dokumente word na voltooling san die Veiligheidsafdel-
ing voorsien en ok |m (register) geplaas.

Installasieregulasies, 1385, nog nie tot sy volle reg nie.

Na oorlegpleging met die VMEQ en die EAV dat nie minder as
70% van installasies waar installasiewerk uitgevoer was
geinspekteer en getosts moet word voordat toestemming vir
aansluiting verleen kan word.

Die EAV het my reeds genader dat hierdie perk verlaag moet
word maar solank ' hoir persentasie as 70% inspekteer
word, sal ‘n verlaging geen sin maak nie. Uit u jaarlikse
opgewes wat u indien, merk ek dat ‘'n heelwat hoér persen-
tasie installasies as die minimum van 70% inspekicer en
getoets word voor aansluiting. Ek glo dat daar 'n rede voor is
en sal graag van die VMEO wil verneem wat dit is.

3. Die i kan-
tore is verminder na esn per 100 persone en die mne«nm ne
een elke drie maande.

Ons het egeter die stelsel om weer maandeliks n kan-
toorinspeksie af te dwing, behou omdat daar in drie maande
baie verkeerd kan gaan, veral met elekiriese apparaat.

4. In die algemeen het die verbetering van die vei
eidsprogram nie soveel baat gevind nie want die mense
sien op teen die baie papierwerk wat gedoen moet word. Dit
kan egter nie weggeredeneer word nie want beheer moet
uitgecefen word met die uiteindelike doel om ongelukke te
verminder deur middel van behoorlike ondersoektegnieke.
5 b

ling van i ilighei
MNR J J BOSHOFF: VANDERBIJLPARK en Sentrale die besaf van
i i i i dalik by die wat op sy

ste neigings tot devolusie van gesag en was sekerlik ook
bedoel om meer i i

teurs oor te dra en om groter verantwoordelikheidsin by hulle
te kweek.

minder ongelukke tot gevolg gehad by werksplekke en kan-
tor

MNR A D DU PLESSIS: DEPARTEMENT: MANNEKRAG,

Ongelukkig Iyk dit asof baie van hulle nog

delikheid aanvasr het nie en die volgende optredes word nog

dikwels aangetref.

1 Versuim om dia nodige vorms in ta vul en toetse te re¢|
an nakoming t

9
van i waarvan die i
Ilopend geen kennis dra nie soos weerspieél in die wlnendc
(a) Die installasie-inspekteur word soms na die terrain waar
& werk gedoen is, gevolg aangesien die installasie-elekiri-
sién blykbaar nie weet waar dit is nie.

(B} Diefoute wat tydens die toets gevind word, dui daarop dat
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Mnr die President, ek sal vir u sé wat ek gedoen het toe ek in
‘n streek was. Ek het van die voorsieners gevra dat as hulle
probleme het met 'n kontrakteur, dan moet hulle die rappor-
teer by hom, maar skryf onderaan die brief vir hom dat u 'n
afskrif van daardie brief aan ons stuur. Ek het altyd daarop
gereageer en van die kontrakleur 'n skriftelike verduideliking
vereis an ek dink in ‘n baie groot mate het dit gewerk. Ek het
ook ‘n afskrif van my antwoord asn die voorsiener gestuur, ek
het 'n afskrif van my antwaord aan die kontrakteursverenig-
ing gestuur en die persoon het gewoet dat almal weet van sy
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flaters. Ek het gevind dat dit het baie gehelp, so ons is baie
bereid om saam met u die bal te speel. Ons wil grasg hé dat
i@ ding reg maet wees. Ek moet natuurlik aan die anderkant

1. Nie asnmelding van voorvalle — die beseerde ward die
woorreg van die beskerming van die Wet weerhou as 'n voor-
val nie aangemeld word

8 wat die p met d dit
gebsur ook soms, het ons dieselide paadjie gevolg, net in die
teenoorgestelde rigting.

2. Nie wvan
3. Nie samestelling van veiligheidskomitees.
4. Nie asnstelling van asngewese persoon ingevolge

Julle het opgemerk dat daar meer Igings voorkom vir
oortredings van regulasies van 'n administratiewe aard.

Al i
Cl at
5, i eie

Inspekteurs & klem op ‘n oudit van die

Waar die van ‘n werkgewer goed

betrokke

tuurstelsel van ‘n en speel die
regulasies hier‘n kardinale rol, naamiik:

en | vei-
ligheid seévier.

VE.  Vraag oor di
deur Mnr A H L Fortmann:

Met betrekking tot individue in diens van 'n werkgewer wat pri-
vaat kantrakteurswerk wil verrig.

VRAAG:

Mag hulle:

6.1 Geregistrear word as 'n konirakieur?
6.2 Geregistreer word as ‘n permithouer?

MR A D DU PLESSIS: DEPARTMENT OF MANPOWER,
PRETORIA

Mr Chairman, yes, there are, first of all electrical contractors
who have to qualify to be able to be registered and then we
have permit holders who are virtually a temporary or specisl
contractor. 'l deal with an electrical contractor first and thera
we will ion of i

An electrical contractor is any person registered as a contrac-
tor in terms of this Act who undertakes to perform instsllation
work on behalf of other persons. This excludes his own

lectrical isa p

takes work for somebody else. When he registers as a contrac-
tor you don't know where he is going to perform installation
work. The contractor has to comply to certzin aspects for
registration purposes. There are two criteria:

First of all it can be any person including a juridical person
\ﬁnhocan apply for registration. Here such person must have a

ixed his di

by Mr A H L Fortmann:
With regard to Individuals working for an employer and wanting
to do cantracting work privately.
QUESTION:
Can they
61 Be registered as contractors?
62 Ba registered as permit holders?

Being a permit holder is something different. We have to
make provision for the person who can do his own work, who
do nat need a contractor to perform installation work on his
premises. He has the expertise himself. It is not necessary for
such a person 1 register as a contractor because being regis-
tered as a contractor means before he commences work he
must notify the supplier. When the installation is completed
he must test and inspect and notify the supplier. He may not
connect without the permission of the sup and the
supplier must include these installations in part of the 70% of
tests. We want to exclude a lot of unnecessary administrative
work. So we want 1o register a person who can do his own
work, who Is an electrical installation electrician or who
employs one on a full time basis to do his own work under
terms that you can determine which should ba more leniant
than for contractors who are doing work for people where
they have no ties with. Itis not their own work, it is work that

he must employ an installation electrician on a full time basis
or hy i ion electril himseif.

qualifications necessary for registration. If @ person has a
fixed address, a,telephone listed in employs an
installation electrician, he can be registered as a contractor.
When he is a contractor, he must be able to exsrcise supervi-
sion on a full time bases over the installation work while it is
in progress. This means he cannot dump a person at the pre-
mises and let him carry on and he proceeds to his normal 8
hour job and that afternoan he comes back and picks him up.
He was not available to exercise ision. Ofcourse the

they do for y else. They do not have 1o use that
specific machinery or installation. This is the difference. We
would like 1o sea suppliers make more use of permit holders
for specifically the larger users of machinery, factories,
people who have their own electricians. Let them work on a
permit system. Don't hesitate to register a person who is an
electrician who has a fixed address and a telephone number.
The only thing is he must then work like a contractor, he must
notify you of all work, he must test before an inspection. The
supplier may call for a contractor to be present at gach ipspec-
tion, and | don't think you do inspections after hours, so you

other part of his duties are to ensure that the work is done in
& safe manner, He must inspect and test the completed work
Prior ta making application for connection and this is one of
the aspects that Mr Boshaff mentioned. Itis obvious that the
i i dithi

ertain criteria for

annaxure 1 completed. So we do have

nd the date of d you
can expect the contractor 1o be present at the inspection. If
you have problems ofcourse you follow the second root of
insisting that the instaliaion electrician himself is available.
The one are normally the i ion electri-
clan himself so | think in that case, ba strict on these people 1o
ensure that the proper job is done. But | don't think we should

duties. Those are
all part of being a contractor.

eliminate them. We do have a place for them in
industry as well.

AMEU TECHNICAL MEETING — SEPTEMBER 1988



V6. Vraag oor die inspeksie van installasie werk en
elektries

installasies — deur Minr J K von Ahlften:

Volgens regulasie 5(1) van die elektriesa installasie regulasies
5008 afgekondig in Staatskoerant kennisgewing R2270 van "
Oktober 1985, en dia Hoof Inspekteur se Kennisgewing R2272
van 11 Oktober 1985 moat verskatfers ten minste 70% van alle
en in aanbouings of struktuur-
en getosts

word.

Gedurende die afgelope drie jaar na die wetgewing van boge-
noemde bepaling deur die Hoof Inspekteur behoort dit reeds
aanvaar te wees dat 30% van alle installasiewerk n slekiriese
installasies wat in die Republiek van Suid Afrika gedoen word,

il deur elektriese i iiting in ter-

06. Question on inspection of installation work-and
slectrical installations - by Mr J K von Ahlften:

n terms of regulation (1) of the slectrical installation regula-
tions published by Government Notice R 2270 of 11 October
1985, the Chief Inspector has determined by Notice R 22782 o
11 October 1985 that suppliers shall cause at least 70% of all in-
stallation work and electrical installations which are installed in
new premises and in additions or structural affections 10 exist-
ing premises 1o be inspected and tested.

During the past three years since enactment of the above
determination by the Chief Inspector it must therefore be appar-
ent that at least 30% of all installation work and electrical instal-
lations in the Republic of South Africa could have been in-
spected an dtested by slectrical contractors and authorised for

‘me van uil i
inspekteur en getoets ward en nie deur di
18 van munisipalitaite nie.

& tyd is dus nou geled dat daar tsrugvosring van die voor-
sieners verkry word cor die sigemene standaard en veiligheid
van die installasie werk wat nie deur plsaslike besture geinspek-
teer of getoats is nie en of daar enige ernstige probleme in hier-
die verband deur die eienaars van sulke elekiriese installasics
ondervind was.

As veronderste] word dat van die 207 lid-ondarnemings van
die VMED gemiddeld ongeveer Q0 installasie inspekteurs teen
n R25 miljoen (1987 jaar indiens
most hé en as ‘n vermindering van 30% bereik kon word, moes
daar'n besparking van RB.5 miljoen tot voordeel van die munisi-
pale belastingbetalers gewees het

stallasie inspekieu-

in terms of the certificate of complisnce of their in-
stallation electricians and not by municipal installation inspec-
tors.

The time is therefore opportune to get some feedback from
suppliers on the general standard and safety of the instalation
work not tested and inspected by supply authorities and
whather any serious problems ahve been encountered in this
respect by the owners of such electrical installations.

If one assumes that the 207 member undertakings of the
AMEU on average have to employ say at least 500 installati
inspeciors at a total cost of R25 m (1987 Estimates) per annum
and that a reduction of 30% has in fact been achieved the saving
would have been R85 m to the advantage of municipal rate
payers.

VRAAG:

Die vraag f daar werklik ' van 30%

in die Installasie inspeksies bereik was met 'n besparing in kos-  Tha question thersfore really is whether a reduction of 30% in
o8 vir munisipale ings son-  instaliation i has in

der dat daar 'n ernstige verlaging in die standaard of veiligheid
van installasie werk in die Republiek van Suid-
Afrika ondervind is.

MR A H L FORTMANN:
On the question of whether problems h:
by owners of elecirical installations that were permitted to be
connected by contractors, the answer is that we in Boksburg
have in fact not encountered any problems, because of the
fact that care was taken to only grant permi ission to contrac-
tors wha had proved themselves to deliver good workman-
ship, by virtue of the fact that they had done a number of
installation work tests without having had to take a re-test.
On the second question of whether there has been a saving,
i ion i there
has been no saving. It must hawever be pointed out that staff
is engaged in educating and training of contractors in this
regard.
On the third question of whether a reduction in the standard

d with an associ-

in costs icipal slactricity supy
dith ; s

of installa-
tion work being performed in the Republic of South Africa.

The consumers are mostly not aware that thera is a problem
with their electrical installation,

Atpresent | have not got figures to substantiate my suspicion:
but | am of the opinion that there has been an increase in
domestic home fires and these could well have been caused
by such illegal installation work,

Thank you Mr Chairman.

MR C E ADAMS: PORT ELIZABETH

Just one point of interest Mr Chairman relating to M"
Fortmann’s question. We have found that we now have moré
time to devote to progress inspections. Only inspecting 70
percent of the work, means that our Inspectors have free tim!
and instead of having to employ an extra Inspector to do 8ll

and safety of the ans-
wer is that Boksburg has found that there is a severe escalla-
tion of illegal work and steps are being taken to cantrol it.
At the moment it is difficult to achieve all installation work to
be done legall i i

tion is almost im| le.

The safety of the illegal work that has been found to be con-
nacted is of a very low standard, most of the offences being
the absence of earth conductors, undersize conductors, no
earth leakage protection, over-rated protection etc.

In this regard | would like to ask other local authorities do to

overcome this problem, assuming of course that others have
had similar problems.

98

the i we now use that free time to do progress

tributing & tremendous amount 1o getting the installation®
properly installed in the first place.

ATTIE VAN DEN BERG: KRUGERSDORP

Alhoewel die wet voorsiening maak dat minstens 70% var
alle installasies gedinspekteur moet word, t onrealisties
om to verwag dat die uilgawes ook coreenkomstig met 30%
moet afneem. In die serste plek mnr die President kan M
onderneming nie met deeltydse inspekteurs bevredigend®
werk lewer nie. Vanwes die volgends faktore kan daar slegs
§% van die gewone uitgawes besnoei word:-
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Nuwe Aansluitings

Sekere toetse kan slegs uitgevoer word nadat die toevoer
lasrelé en i

Aannemers het nie sleutels vir mini-substasies nie.

Deposito moet betaal wees.

Voordat diensaansluitingkabel gekoppel word, moet die

inspekteur seker maak dat die aannemer se kabel na die

gebou instalieer is.

Uit bogenoemde is dit duidelik dat alle nuwe geboue

minstens twee keer deur ‘n inspekteur besoek word voordat

die tosvoer aangeskake! kan word.

Toestemming om aan te skakel, word verleen, maar aange-
sien aannemers dikwels hulle nie bemoei met die tosstand

llasie nie, kan dit ni word dat

van i
die installasie as geheel veilig is ni

Al word die toevosging tot die installasie

word die ou installasie wel inspekteer.

On gebruik om te vra vir lasrelé’s op geyserstroombane, ens.

asook oorlasbeskerming op die hele installasie, die vele

gevalle waar die meters nie toeganklik vir die meterlesers is

nie, is maar enkele redes waarom dasr in meeste gevalle

inspeksies uitgevoer ward.

Mnr die Preisent, ek stem saam met die Elektriese Kontrak-

tours Vereniging dat hulle bedryf moontlik sodanig uitgebret
fiks di die Munisipale install

inspekteer nie,

inspekteur oor te nesm. My grootste probleem bly egter dat'n
werker in die prakiyk nie sy eie werk self as reg en korrek kan
sertifissat nie, tensy dit gewettig word.

a7.

V7. Vraag oor die vir dis van de of practice g
persola (SABS 0142-1987) premises (SABS 0142-1987(~
deur Mnr Charles Adams: by Mr Charles Adams:

Die was gedurends 1978 inwerking gestel en het  This Code of Practice was introduced during 1978 and replaced

die Standaard Regulasies vir die Bedrading van Persele, wat
deur die SA Instituut van Elektriese Ingenieurs geadministreer
was, vervang.

 Die Gebruikskode is meer volledig as die Standaard Reguls-
s . ; o

the Standard Regulations for the Wiring of Premises which were
administered by the South African Institute of Electrical Engin-
ears.

The Code of Practice i more comprehensive than were the
Standard ions and from a purely technical aspect is

en van 'n suiwer

“n ingenieursdokument. Die Kode is ongelukkig op so 'n manier
geskryf en opgestel dt dit nouliks vertolk kan word, bv. gereelde
kruisverwysings, te min detail op plekke en die behoefies vir
Spesifiake itams is nie gerangskik nie en handel onder enl
opskrifta.

Dit moet in gedagte gehou word dat terwyl die Kode deur 'n
breé spektrum van die elekiriese ingenisurs bedryf gebru
word, is dit priméer bedosl vir gebruik deur instaliasie elektri-
sidns, wie ide vakmanne, hulle
nie 'n hod viak van akademiese opleiding het nie. In die praktyk
vind gegradueerde ingenieurs in baie omstandighede dit moei-
lik om die veraistes van dis Kode ta vertolk. Die feit dat die Kode

probably more presentablo as an engineering document. How-
ever, the Cods has unfortunately been written and amrangend in
a manner which makes for difficult interpretation, i.e. constant
cross references, too little detail in places and the requirements
for specific flems are not arranged and deaht with under single
headings.

It must be borne in mind that while the Code is used by a wide
cross-section of the slectrical engineering industry, it is primar-
ily intended for use by installation electricians who, although
they may be well trained as artisans, do not generally acquire a
high level of academic expertise. In practice even graduate en-
gineers have difficulty in many instances with detarmining the

i of the Code. The fact that the Code is at

Somityds nie makiik nie, id tussen
beide elekiriese inspekteurs van plaasiike besture an elekiriess
kontrakteurs. ‘n Ander nadeel ontstaan ult die presiese beskry-
wing van gedeeltes van die Kode, deur dat die verantwoordalike
ingenisurs van verskeie plaaslike besture verskillende vertol-
Kings huldig oar dieselfde regulasie, wat dan lei 1ot verders ver-
Wwarring tussen elektriese kontrakteurs.

Dklu items en/of seksies wat die meeste verwarring veroar-
saak, is:

:~| KONTAKSOK STROOMBANE

exact roq
times difficult 1o Interpret has caused confusion amongst both
sloctrical inspectors of suppl authorities and electrical contrac-
tors. A furthar consequence of this difficulty in arriving at the
exact meaning of parts of the Code, is that the responsible en-
gineers for various supply authorities have at times arrived at
difforent intarpretations of the same regualtion which has fed to
even further confusion amongst electrical contractors.

The items and/or sections in the Code which have caused
most controversy are;

1. SOCKET OUTLET CIRCUITS

12 'nStroombaan word nie beperk tot die aantal kantaksolko
nie, maar by die aantal kamers bedien - ditis verwarrend
= byvoorbeeld tel ‘n kombuis as twee kamers.

2. BADKAMERS

21 Hierdie seksie is hoogs gekompliscerd

3. SWEMBADDENS

11 The are not grouped under one heading.

1.2 A circuit is not limited by the number of outlets supplied
but rather by the number of rooms served - this is confus-
ing i.6. a kitchen counts as two rooms.

2. BATHROOMS

2.1 This section is very complicated.

3. SWIMMING POOLS

This section is very complicated and many of the require-

a1 ;“G\'::inhl. s hoogs gekompliseerd en baie van die be- ments seem 10 overlap.
oeftes bi
TE acpal 4. APPROVALS SYSTEM
4, 41 The system is very cumbersome and time consuming
a1 ; ,, whi of new materials and
wikeling van i benadeel. ftems of squipment.
a2 Ve ey ol o erusing 42 If some system Incorporating local committees could be

Indien 'n stelsel ontstaan wat plasslike kommitees insiuit
kan so 'n stelsel meer funksineel wees.
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5. E
Kode plaas nie genoeg kiem op die verelstes vi
lasie werk in industrile situasies nie.

instal-

Hoe voel die ander lede omtrent hierdie genoemde punte en
moet die Gebruikskode nie dalk herskryf word nie?

MR C E ADAMS: PORT ELIZABETH

Mr Chairman, | can't add very much to what is written in the
written question. | would just like 10 say that we are not ques-
tioning i of this Code of Practice. What we
are suggesting is that it could be re-written to make it more.
sasily readable. My staff and in particular my Consumers
Engineer and my Chief Installation Inspectar spend an awful
lot of time explaining ta caniractors what s in the code. And |
think basically that this is because the code is not written ina
form that a contractor can easily read. So what we are
suggesting is that we re-write it in a more readable form snd
we wondered whether other municipalities had the same

5. INDUSTRIAL APPLICATIONS
51 The Code does not place enough emphasis on the require-
ments for work carried out in industrial situations.

QUESTION:
What do other members feel about these points, and should the
Code of Practice be re-written?

: i d-

ment and by way of illustrating this, five emendments have

been issued since the second revision of the code was gazet-

16 on the 4th of Saptember 1387, that is just a year and we've

already had five smendments past by the Council and the
i and will i

Itis intended publi yfive
years. That is ail the amendments will be collected together
and another ravision will be published each five years. To
assist in his understanding it hos been devided by type style
into manditory and advisory parts in terms of the Electrical

experience and whether they shared our thoughts. Thank
you.

MR J TOMS: SABS
When | first read Mr Adam's points, | thought he didn't like the
Bureau, but | spoke 10 him yesterday and he assured me that
this wasn't the Butif| can i inthe
order they occur. In the start of his contribution, he talks about
cross references and the numbers which exist. And thers is a
basic reason for this and thatis

of the Machinery and Occupational
Safaty Act and this will make it very clear to the reader wi
of the requirements are manditory and which are advisory. In
conclusion | would emphasise that the Bureau does not write
the Code. There seems to be a misconseption in some
peoples minds that the Bureau writes the Code. This is not
true. It provides the secretariat and the publishing facilities
only. Tha Technical Committee that is appointed by the
Bureau Council, writes the code and praposals for amen

i any of you and will be cit

ralate to many situations. For example ~ the earthing require-
ments and the shielding of life parts occur many place in the
Code and if these points were re-iterated in sach occasion, it
would make the code very volumenaus. He made the point

ment may

the Technical C ittee. If a is
reached, the amendment is published by the Bureau and
takes effect when it is gazetted.

Those of you who wish can make arrangements with the
SABS for the amendments to be sent to you when published.

just a moment ago regarding | and I'm rather
sorry to hear that it has been a problem because when the
Code is edited, every endeavour is made both by the editors
and by the Wiring Code Commitiee to ensure the Code is sim-
pleto interpret. But here can | advise him that if he has a prob-
Jem with interpretation, that he must either phone Mr Cul-
hoan ar mysélf at the Bureau and we are only too happy to
give him an interpretation of any point which he finds to be
di it.
third point he makes is about sacket outlets. And | would
accept the present method of dealing with socket outlots is
unsatisfactory. There are forty references in the index and
i of which refer el hi
rial matter which s bei
ments will be submitted to the Wiring Code Commitiee.
= they are i and so are swimmi
pools. All | can do is plead the fifth amendment here and say
that we followed IEC practice in the dimensional require-
menis for bathrooms and swimming pools. He mentions the
approval system. | assume that Mr Adams is talking about
i Is that what h b
ted in the supplier but authorisation is what  think he'stalking
abaut. Can he pleass indicate that that it is so7 .., That is so.
Right thank you. Well, as far as authorisation is concerned, it
Isa b i

Thereisa very

that you would receive amendments as and when published
without having to go through every copy of the Governmant
Gazette, Thank you.

MR M P P CLARKE: RANDBURG
Mr Chairman,
to know that in the old days autho! ion procedure was
something like a supplier or designer or manufacturer ofa
new system sending the particular system to the Bureau hav-
ing a series of tests done and then sending a sample ofthislot
complate with copies of the tests to the Recommendations
Committee which is the AMEO plus various other members
who then looked st the results and the equipment and then
her made a recommendation directly to the Chief Inspector
to say if this should be authorised or can be authorised alter-
natively send it back to the Bureau for more tests. Now the
new Code lay down a pi the articls

came first to the Comrmittee and it was then the Commiitee’s.

that specific item or system or whatever it was. Then it we

referred ta the Bureau, then it came back ta the next Commit-
ing. In pointof fact, Mr i

to as the small sub-committee that has been looking at a

1o be the case, | convened a small working group which met
about a fortnight ago to consider the objectives and proce-
dures for authorisation and that working group has formu-
lated several proposals that will be put forward to the main
Committee and will form the basis of amendments to make
the whole procedure simpler and quicker to use. Mr Adams

i i i that he
doesn't think that it deals with those situstions. I'm surprised,
I wasn’t aware that it didn't deal with the situation, but let me
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method of reviewing in streamlining this. When you study it,
you here's & delay. You

v
three months y, etc, etc, for

suppliers. But it is being looked at and |,m sure we'll find a sol-
ution, Thank you.

and

MR J J BOSHOFF: VANDERBIJLPARK
Whilst | do not agree with everything said by Mr Adams, | do
think for iny of , and
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especially the wording of the requirements, since there
ppear to be many contradictions between different regula-

tions of the code and also betwsen requirements of the code

and of regulations under the Machinery and Occupational

Safety Act.

From
pen,

eriance | know how easily this type of thing can hap-
ce & committee discusses a section of an existing

then meet periodically, discuss the submissions, give 8 man-
date to the membar serving on the main cammittee and give
feedback to individual members via the branches.

MNR J LOUBSER: BENONI
Uisheeeltemal korrek met wat u daar genoem het. Ek kan ook
vir u sé dat mnr Boshoff en mnr Adams is die twee plaasiike

‘docu certain

that stage realising the possible effect of this on anather sec-
tion. Furthermore it can happen that, during the grammatical
editing of a d intenti i i
160 ¢an be lost or misinterpreted.

| have previousty submitted comments on various require-
ments of ich | i g
veld branch and do not intend repeating them here but can
add the following example 1o it:

Inthe AMEU bulletin No. 173, August 1988, it is stated that the
Chief Inspector advised as follows:

Non-storage type instant water heaters are appliances in
terms of SABS 0142.

Since these appliances can be installed
shail i

xed appliances
itmay

not
2re cantradictory.

I must add that both the Afrikaans and English texts of SABS
0142arein while | anly i

besture van oor die kode
en elke kommentaar wat hulle lewer het bestaansreg. Dit is
wel nodig dat dasr aandag gegee moet word aan hulle, Die
voorbeeld wat mnr Boshaff genoem het van eenvoudig die
hele sisteem inprop laat my dink aan jare gelede op 'n vorige
dorp waar ek was, het die mense die huis oarspronklik vir 32V
bedraad net vir ligte, en toe hulle nou Eskom krag daar gekry
het het hulle eenvoudig ‘n elekiriese motor aangekoop en 'n
generator aangedryf met die elektriese motor wat hulle ingep-
rop het. So die 32V sisteem was heeltemal uit die bedrading
uitgesny.

MR DENNIS KNEALE: ECA

Mr Chairman | believe that there are many grey areas in the
doce and the MOS Act s It stands at the moment with regard
10 the electrical installations, particularly when the terminals
of a control panel feeding a fridge plant or tillar plant or high
rise building or a building like this, are regarded as the final
terminals in the wiring. After that, according to certain

sion of the bulletin which could possibly be a wreng transia-
tion from the English.

A further point that needs mentioning is that, in terms of the
Electrical Installation Regulations promulgated under the
M.O.S. Act, th work inter alia temi point

of outet.
:mlpm be wrong, but| have not seen any stipulation prohibit-
ing its bei in i i duit

i Y
ote., providing this with a “plug top” and plugging it into soc-
ket outlets, claiming that these circuits do not constitute
installation wordk.
Further  storage type water heater is also a appliance,
Does this suggest that it can be supplied from a socket outiet
Obviating the Council's load management systems? It seems
83 if the Electrical Installation Regulations might also need
Some amending.
1t seams to me that many AMEU members find various sec-
tions of SABS 0142 confusing or feel that centain sections
should be modified or deleted or that sections should be
added. It is il from the AMEU

| have heard doesn't form part of the code, is
not tested by anybody, is done by peopele who don't know
what they are doing. | believe this is one of the areas that need
cleaning up. | know Mr Fraser has written many letters to var-
ious parties in this concern, | befieve all the wiring eminating
from & control panel to the motor, the flow switches, ta the
pressure switches and so on, all that forms part of the wiring
under the code, needs to be clearly defined as such. Thank
you.

MINR JAN LOUBSER: BENONI

Mnr Boshoff het voorgestel dat die VMEO ‘n subkomites
saamstel. Ek persoonlik s sterk tan gunste daarvan want ek
kan nou vir u 66 om al hierdie kommentare van al die lade 1o
verwerk is 'n kolosale werk en so ‘n subkomites sal ‘n baie
goeie doel dien. Ek neem aan dit sal op dis Uitvosrande Raad
bespreek moet word

MR D FRASER: DURBAN
MrChairmen | don't have any particular observation to make,
obviously there are areas, this is a living document, where

o have the wisdom and experience to think of all members
When attending meetings amending or drafting the code. On
the other hand if every i had by
a dozen different members the committee would be too
Cumsy to operate.

| would fike to suggest that a working group of AMEU mem-
bers be formed to whom il members can submit their
Queries, ideas and suggestions. This working group could

machinery exists for the code to be kept upto date provided
the effort is mada by all the parties concerned with the use of
the document to submit their views from their own experi-
ence. The AMEU should co-ordinate as far as the munieipal
supply authoriti dinate sl

of

Y
Bureau. I'm sure the necessary action would follow fram that.
Thank you.

va. Baspreking oor die VMEO se verslag oor 'n opna-

deur Mnr Gordon Davies:

1. DOELWIT VAN OPNAME

By die VMEO-Konvensie in Kaapstad vanaf 28 - 30 September

1887 was 'n bespreking gehou aangaande die VMEO-Gebruiks-
@ vir die *Application of Protective Multipie Earthing o Low

Voltage Distribution Systems waaruit dit geblyk hat dat dsar 'n
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as. o th v
‘separate neutral and earth or protective multiple
earth systems - by Mr Gordon Davies

1. PURPOSE OF SURVEY

At the AMEU Convention in Cape Town on 28 to 30 September
1987 a disc n tok place regarding the AMEU Code of Prac-
tice for the “Application of Pratective Multiple Earthing to Low
Voltage Distribution Systems® and it became apparent that
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groot veskeidenhei
ruik is.
Godurands die konvensia s dsar ooreengskom dat Mne Ger-

van sardingsisteme in Suid Afrika in ge-

thare appearad to be a muliplicity of earthing systems in use in
‘South Africa.
At lion it d that Mr Gerdon Davit

don Davies 'n vraelys na VMEO
die doel om 'n skedule vir aardingsmetodes vir die VMEO np o
stel,

“n Vraelys was opgestel so0s onder op die aangehegte bylag
en na alle VMEQ lede versprei, naamiik 160 en 12 ESKOM-streke
waarvan slags 81 beantwoord is.

Kan Mnr Davies uitbrei op sy bevindings en moantli ' senvor-
mige sisteem voorstel indien dit as gewens beskou word.

Mr President, Genilemen. At the Cape Town Cdnvention we
had certain proposals 1o make on updating the AMEU code of
practice. Let me say now that we believe that the document is

ically Y one, tera-
tions and smendments which perhaps could have been
made. But at that convention there was a lot of discussion on
earthing and it became quita obvious that thera were @

latea to AMEU Engineer Members in order that a
schedule of earthing methods be produced by the AMEU.

A questionnaire was drafted accordingly as shown attached,
and distributed to all AMEU members, numbering amount 150,
and 12 ESKOM Regions, of which 91 replies in all were received.

QUESTION:
Can Mr Davies elucidate on his findings and possibly put for-
ward a common system if this s deemed desirable.

cally having said that we now have to look at what we are
going to do with the service connection.

You then have 2 possibilities with the service connection. You
have a CNE service connection and what the code of practise
now says, is that if you use that service connection it is man-
datory that you earth it at the consumers terminal. On the
other hand if you have the SNE service connection, that eanth
is not mandatory, We recommend the SNE service cannec-

number of , and also that the di
tion of the systern were not known to most of the de

tion. We at it iulmmuehnlnmlnce!olnhcliccem

810t of the delegates. As a result of that, we were asked to go
back and have a ook at the code of practice, and again to
culate members 1o try to find out what systems of sarthing
they had. But if we look at the code of practise, one of the
things that came up was that we should be looking at th IEE
Now, we did this, 10 the con-
clullon that these regulations were far too complicated for us.
Those regulations talk of the system TN-C. This system T-
determines, ortells you that the system is earthed atthe trans-
former and various other things.
Firstly we came to the conclusion that following that code of
practice or wiring regulation, was not what we wanted to do,
and it really wasn't the right thing to do, because we always
have earthed systems, and we don't in fact provids for sys-
temsin Hav-
ing said that wa then circulated members and the replies
which were very good, 91 out of 150 indicated that siightly
over half actually still use the old SNE system. And of course

that infact
9ive yoa trouble, i we slso believa that sven if you make
that earth mandatory its probably not going to work anyway.

that you can get concentric cable which infact is cheaper than
the concentric for the CNE, but you do have somewhat of 8
cost difference if you have averhead line, whers you have to
pull on an earth conductor. So the results of the survey are
that 51 percant still go for the old system, about 49 go for mul-
tiple: earthing. We believe that multiple earthing is the right
way 10 go and we also believe that the servics cannection
should be SNE. Thank you.

MR GAUNT: AFFILIATE

Mr Chairman | am very concerned at these sort of sugges-
tions, because | believe that they are wasting us money. The
British system of earthing or systems of earthing have been
very carefully classified for many applications, and the
simplicifations which arc being mads here, | do not believe

that system cod of pract
ten for. The code of practise is for the appication of Brotective
i i have asil

survey if | can read from it, 51 percentin fact have SNE. anﬂ4s
percent have other types of earthing which must be CNE. If
you then go down the system you find that of the CNE sys-
tems something over half in fact use a SNE service cable. So
this system is completely mixed up., if you'd [ike to say that.
As far a5 the momenture is concerned we belisve that we
should get rid of things like MEN because people cant under-
stand them, 50 what we are proposing is that you have a two
term description of this system. The first would be the reticu-
lation upto the service connection and the second would be
the service connection. Now that wa think makes it quite sim-
ple. You've got an SNE SNE system or you've got am SNE
CNE sysiem or CNE SNE and that is what we propose to do.
We donot MEN is and we

. For in South Africa have
ed systems in certain instances, and the Bmlxh cadu of
allows for that, but the South African doesn’t. This.
sort of thing is in a operating theatre in 8 hospital, is an insu-
lated system. Now i we try and make too many Iimphl’u‘
tions we | ght of what we are trying t
earthing, We have a situation on this side where the .mh is
shown as & seperate conductor, but in fact that isn't the only
way of daing the earthing. In the British requlations or doces
of practice, there are the two documents, the neutral can be
sarthed or a seperate earth can be supplied. If we're thinking
of an overhead bundle system, where there isn't a seperate
earth wire then you have a combined neutral and earth on the
supply side of the consumer. If however you have a system
where you lay earths in a trench with an underground cable,
you have a seperate earth from the neutral. Now the British
makes allowance for that. The British code of

think that that i gaing to be simple. Having basically told you

v pe
of this document. Obviously if people wish to retain the old
SNE systam, they are perfectly entitied to do so, but one of the
recommendations that we would make, its not obviously
ndatory, is that we should go over the PME completely.
And the reason that we do this, is that when we look atthe cost
of cable for instance, you are looking at a difference of some-
thing of the arder of R500 in R2 000 per 100 meter. Now basi-
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practice on earthing also makes a clear distinction between
earthing systems where earth leakage protection is installed,
and this Is a fairly expansive system, except whera high soll
resistivities are concerned, and that is what we have in this
country, and its one of the reasons why South Africa was so
right in going to earth leakage protection. But if you have
earth |eakage protection, there are a whole lot of other ear-
thing systems that can be used, because the sensitivity and
the safety of the consumer is adequately catered for. What
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concerns me is if we simplify this to such an extent that we
have a belt and braces system with earthing and a seperate

tions, for suddenly some Inspectors demand an extra ear-
thing bar. Now | think what we have to bear in mind is that we

ing away a lot of money, and further | would actually disagree

ith Mr Davies, on the aspact of the cable connection for the
consumer because the prices that we get form the suppliers,
indicata the cable with just consentric neutral and the phase s
8bout 30 percent cheaper than the concentric split cable. And
therafore if we talking costs about systems, | beliave that we
Can save nearly a quarter of the cost in som installations, if we
use engineering acceptable systems. What concerns me is
that if we take a code of practise of this kind and we enforce it

The Department of Manpower is looking at deregulation and
actually impose upon the buresu now to take a more afirma-
tive step, and produce a code of practice. In other words they
say, what we deregulate provided that it is a National
accepted code of practise. Now | think that while this puts
across a whole broad field we shouldn't therefore perhaps
also look &t your Executive Council as to the next step. The
bureau today are quite happy to just take a code of practise
produced by anybody and if it has sufficient backing from a

practise. | think

ion of

s ion, that g away i
Thank you Mr Chairman. n Gaunt’s obj

also heard other bodies protesting against the implication
MR G DAVIES: PIETERMARITZBURG the AMEU code of practise. It s typical for the AMEU, but not
Yes, Mr Gaunt, I thinkyou prac-  necessary typical for other installations, that we should then

tice or the wiring regulations in the UK are in fact wiring regu-
lations, but they cover the whole system. Now they do make
Provision for systems which are unearthed etc etc. Now | do
not believe that we should get involved in that sort of thing in
2 cade of practice. That is my persanal view. | don't believe
that if we put that complication in we would be getting any-
Where. The other point is that | believe the supply authorities
Need to be in a position where they are able if anything hap-
Pens to say, that they have in fact provided a system which
was relatively safe, and | believe that by using an SNE con-
Nected service, Hfor

System of the CNE with that earth, at that point there, all you
are reslly saying is if anything goes wrong in our system that
has got to be good and it becomes a sort of backstop to you, |
don‘t believe that that is the right thing to do, Now as far as
cheapaning the system is concerned, | just cannot accept the
figures quoted by Mr Gaunt. | might say that we had corres-

perhaps if we would praduce such a code of practice, put
there a note of caution to say, this is a particular system, ather

ist. | think th itis not clear
in the minds of the Department of Manpower and | would cer-
tainly like to see your work, which is very worthwhile being
given a national status with then a note ta say there are other
systems also existing, and they must be just on their merit
seperately

MR G DAVIES: PIETERMARITZBURG

Yes, Mr Chairman. | would go along with that. | think that this
is a code of practise for supply authorities. That is the way it
was drawn up. If somebody want to run a factory, and do
something completely different with a unearthed system, 0K
maybe we should mention this in the cade of practise, but as
I've said before the IEE code covers the whole spectrum from

the pr ese , which | have here. The pos-
il‘|Dh is that our figures, and we have a cable factory which is
h i i 5 i

is a standard cable, is in fact some R20 per hundred metres
cheaper. Now | don't believe that we should be even if the
cable which Mr Gaunt proposes was in fact cheaper, | don't
think we should be locking at that sort of thing. | believe that
the system envisaged there is a sound one, and that is what
Wa would recommend. The paint that Mr Gaunt put to me is,
could he not use the CNE system, service cable without an
€arth electrode. | don't believe that that is good practise, |
think that that is frankly pretty dangerous, because sl that is
g0ing to happen, as if there is a connection fault on that neut-
ral, the whole of the installation is going to be increased to a
Potential which will be dangerous. | think that I've answered
Mot of the questions.

MR GAUNT: AFFILIATE

Mr Chairman, I'm not sure whether I'va misunderstood Mr
Davies, and | would like to clarify something, Is he of the opin-
ion that the British Code of practice on earthing provides for
Unsafe situations, because | don't believe it does.

MR G DAVIES: PIETERMARITZBURG

Mr Gaunt that is a leading question. In fact | believe it does, in
Certain instances. Particularly with the earthing conditions
that we have in this country.

the f right into the factery and into anything else.
So | still believa that this code of practise is one which we as
supply authorities shauld use and operate on, and use it basi-
cally as a standard, and if you like put a note that there are
ather systems, that can be used if you wish to. Or other cir-
cumstances.

MR D FRASER: DURBAN
Mr Chairman, | think if we can arrive at a common code of
practise, that wil be very It]

should be able to resolve this sart of difference of opinian that
exists here. | am not familiar with the details of the difference
of opinians. | would suppor: Mr Davies's suggestion that the
service cable should be retained as a seperate neutral and
earth, bacause we've got a ot of existing systems which are
seperate neutral and earthed on the mains, and if we retain
the i ion, then we've
got one common type of service connection. Quite frankly |
don‘t believe that there is a tremendous cost saving, in doing
away with the insulated neutral on the SNE service cable;
because it is not only the cost of the cable that makes up the

0-

. hing y
nificant part of the cost of the service connection. So the s
ing in dropping aut that neutral conductor or the earth con-
ductor in the servics, | don't think would maks a tremendous
difference in the cost. The big saving in the cost is the use of
the consentric neutral and earth main cable, This is whers the
saving lies in my opinicn,

MR K VAN ALPHEN: SABS

Mr Chairman, | refer again ta what has already been saidon MR GERNANDT: NY|

Previ i i is very U MrChai like to ask ion please? Is it accept-
Prod; i Wi 0 oFths Sebl

&
have come to a stage where the Department Manpower has

setha
nected fo your neutral on the council’s side and at the con-

sumor's side, i

started using this code of practise, in that are
not
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MR G DAVIES: PIETERMARITZBURG

Mr Chairman, | beliave that that system is quite acceptable.
People ask for earth spikes. Some systems for instance Dur-
ban, on a seperate neutral and garth, also ask for earth spikes
but we believe that that is an expensive luxury which isn't
really necessary. But | would say that the system that you
propose is quite acceptable.

Perhaps if | could just pass onto what Mr Fraser said. The
question of cost on the service cable. | don't balieve its rele-
vant as he says. All you in fact are doing is replacing one con-
ductor in a cable which in fact is usually there anyway, by a
mandatory earth connection, which he might get & decent

het glad noe oorhoofse lyne nie, so hulle kan uit van die-sard
nie deslneem nie. Daar is dan ongeveer 13 persent van die
munisipaliteite het geen rede verskaf hoekom hulle nie deel-
neem nie. 14 Persent het gesé, hulle het kort lyne, maar dit is
nie belangrik vir ons of dit n kort of n lang Iyn is nie. Wat vir
ons belangrik is is dat daar 'n lyn in ‘n omgewing gemonitor
word. Hetsy of ditin Noort Kaap, hetsy dit in Natal is, en daar-
die lyn s 2 kilometor lank. Dit s vir ons belangrik, want ons kyk
nie net die Iy nie,

faktors wat die beinvioed. Wat die werking van daardie ly.
beinvloed, Voals in daardie omgewing, weerlig veral in die
hodrveld, annavaa\ slraka en veral in dln Vrvailll ook, Ek

earth connection, and you might not. ifyou i
maritzburg, you are not going to get it anyway. The cost of

Onshet'n
goeie groep van hulle o versprei daar. Wat ons wel baie

putting that earth in is about the
the other conductor in the cable, which is if it is a concentric
cable, it doesn't really cost you anymare. Thank you.

MR V RAYNAL: AFFILIATE

| want to mention something that Mr Davies has probably
averlaoked. About 10 years ago the South African Institute of
Electrical Engineers ran & workshop on the earthing of the
neutral, This was held at the CSIR, and a point that was raised
was that in the CNE system, combined neutral earth system,
whare the earth is earth electrode they found that earth leak-
age devises on the premises were shunted, becausa the cur-
rent was swamped and it was recommendod that the SNE

maak is die grosp van ongeveer 22 - 23 persent
van dia munisipaliteite wat 'n tekort aan personeel het wat 'n
aroat werkslas het en wat nie hulle weg copsien om aan hier-
die navorsing deel to neam nig. Dus, persoaniik voel ekdatop
die ou einde die werking en die beskikbaarheid van die elek-
trisiteitstosvoer na die verbruiker kan beinvioed.

Op hierdie punt, dink ek ditis van pas, as ons 'n paar vrae stel
aan die munisipaliteite.

Hos word n geskiedanis van die ndorhaud en werking van

indien gean

gehou word nia?

Hoe werk itei ult, vir en
werking van hulle lyne?

To what ipalities design lines?

system with the earth elecirode was the one
would like ta bring this one up. Also | find that there is l:nnlur
sion in the minds of a lot of people bacause on the pramises
one is not allowed to earth a neutral. The neutral can only be
earthed on the distribution side, and the code of practise
points out that yﬂu cannot earth a n-uml otherwise vw lre
going to
confusion in DGOD\! ‘s mind.

MR LEON WESSELS: AFFILIATE

Thank you Mr Chairman for the opportunity given to me for
discussing various aspects of the research | am doing on
behalf of the National Energy Council. As many of the dele-

How do municipalities evaluate the performance of their
lines

What do the consumers think of the quality of the available
supply?

Have the municipalities answers 1o thess questions? Thank
you Mr Chairman.

MNR K VAN ALPHEN: SABS

Vriando baia van ons het nie gereageer op hierdio yrasiyste
Wessels

hier is vandag, is dat hy wil ms ons moet asseblief reageer.

(gates know at this stage, its about the f Distribution
Lina Outages.

For the research project to be successful we need the assis-
tance of the supply authorities especially municipalities, who
ar prepared to manitor suitable lines for t Unfortu-
nately, the response to our first and reminder letters were
very poor, as the delegates can see from the figures before
them. However, after extensive canvassing the picture has
changed dramatically over the last 2 months.

From the 233 supply authorities contacted, 113 ara willing to
support this survey.

As ons vinnig kyk na die lyne wat gemenitor word, kan ons

sien dat daaroor 118 lyne reeds data ingevorder is. Dit is van

MEMBER
I'm very glad to talk about this one, because its not only light-
ning, that we're really concerned with, the whole project
which the National Energy Council is funding, and | am the
ane looking after it for the moment. ts being funded because
the thatis

is one in which they want to examine the various causes of
damage 1o 11k, to distribution lines up to 33 or 66KV from
which one can learn where to put one’s money virtually in
further research. So | would also like to join his appeal 10 ask
members of the AMEU to support this particular project. In
particular because we would like to fund it agai
and one of the things about funding it for another
itie going ta bo of value to the organisation end if the AMEU

80 B{sk!rislllluwlrhlﬂa wverder is daar nog 53 isipi

instuur, Van daardie elektrisiteistowerhede verwa;
angeveer nog 'n 80 lyne. Dit gaan die total lyne op basies 200
u staan bring, en dit is meer as wat ans in die begin verwag

dJe ‘projek gaan he.
Dit k mmmnn! om op te merk dat ongsvpe: meer as 50%

will certainly be funded. So
| m-mN then join wilh mem in saying that | think this is a very
important praject. | think municipalities will learn a lot from
They will learn where the majority of peaple are really having
trouble on their system and this will of course lead to correct
measures which can be taken. So | think it is in everybodies
advantage to assist. Thank you.

as
in die 22kV en 33kV groep. Ek sal

neam nie of wat wel deeineem ma:
vir monitor nie, om asseblief dit vir ons te kan doen.

Hierdie grafiek is net ‘n uiteensetting van die munisipaliteite
wat nie deslneam aan dia navorsing nie, 20 Persent van hulle
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is. O Iyne AMEU QUESTIONNAIRE
indien daar van USE OF SNEOR v
nie lyne nnn.elv‘nd het &EARTH

SNE Systern with neutral earthed

at sourco only? {as indicated in fig. 1) YES/NO

'VMEQ TEGNIESE VERGADERING — SEFTEMBER 1988



(b)
Is it mandatory for the consumer 10 provide an

independent earth electrode? YES/NO
TPL (¥

2(a8)

Do you use a PME System with a Combined Neutral &

Earth (CNE) service connection o an SNE service

connaction? (as indicated in figs 2a and 2b) CNE/SNE

2(b)

s it mandatory for the consumer to provide an

indepandent earth electrode? YES/NO

2(c)

Do you use Combined Neutral and Earth (CNE| cable

on your system YES/NO

2d)

Do you join CNE onto existing SNE systems? YES/NO

If 50, at what points do you sarth the SNE/CNE

cables? (fig. 3 indicates recommended practice)

E with the abs i
naire to assist in the completion thereof, of which a copy is at-
tached.

AMEU REPORT

SURVEY: USE OF SEPARATE NEUTRAL AND EARTH OR
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 an indication as ta which
aUtharities use which of the two earthing systems.

A percentage analysis of the replies fo each question is tabled
bel

low: -

PART 1:

YES% NO%

Using & SNE system with neutral earthed
at source only. (ref. figure 1) 49 51
Mandatory for consumers to provide an
independent earth electrode.

=

54 46

PART 2:

IPLE EARTH (1
CNE SNE CNE/SNE N/A
a) PME System with a Combined
Neutral & Earth (CNE) service
connection or an (SNE)

service connection. 3% W% 4% 2%
{ret. figure 23, b
YES% NO%

b) Mandatory for consumer 10

provide an independent

earth electrade. 60 40
©) Use of Combined Neutral and

Earth (CNE) cable within

the system 1’ 6
dii) Joining CNE on to existing

SNE Systems (ref. figure 3) % - 74

RECOMMENDED OTHERS
PRACTICE

dil) Earthing points sdopted with
SNE/CNE cables when joining
CNE onto existing SNE
systems. (vef. figure 3)

NB: The results indicated under diii) were deduced from re-

plies to Question 2d of the questionnaire.

50% 50%

V9. Transformator en miniatuursubstasies vir retiku-

GEC. T

pany:

Gedurende ‘n santal onlangse opnames wat gedurends di
Belopa 12 maande uitgevoer is, was dit duidelik dat die veilig-
id van die sisteme en die personeel se veiligheid die belang-
rikste was. By die SAIEI Werkswinkel waar die onderwerp van
die Koste Retikulasie bespreek is, was 'n aantal alternatiewe
Voorgestel, waar almal tot ‘n groot mate tot ‘n vergelyk gekom
het tussen koste en veiligheid.
‘n Aantal onldngse installasies is met miniatuursubstasies en
Mansformators, waarin ‘n paar van die voor-

ager, GEC.

During a number of recant surveys carried out over the last 12
maonths it was apparent that security of the system and person-
nel safety was of prime impertance. At the SAIEE Workshop
where the subject of Low Cost Reticulation was discussed a
number of alternatives were suggested, all resulting in a com-
promise between cost and safety 10 varying degrees.

Recently a number of installations have been equipped with
miniature substance and transformers incorporating some of

Stalle geinkorporear Is, geinstatieer:

1. Opias inprop van verbindinge.
Gean las hoogspanningskakelaars

3. Paal gemonteerde transformators met "OF LAS” skei skake-
laars en laagspanning verspreidingspanele.

Vandag se vervsardigers is onder voortdurende druk om lae

N

On load plug conncectors,

Off load high voltage switches.

3. Pole mounted transformers incorporating “ON LOAD" sec-
tionalising switches and LV distribution panels.

koste toerusting, wat aan g
Most valdoen, te ontwikkel en te produseer.
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today are under continual pressure 1o develop
and produce low cost equipment to varying specifications.
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Wat is die antwoord?
Kan die VMEO die vervasrdigers leiding in hierdie verband gee?

MR R WALLIS: AFFILIATE
The low cost innovations referred to in the discussion topic,
are presently installed in high density housing schemes. |
believe it is reasonable ta assume that these developments
will grow into towns and cities with their own Electrical
Enginaers and departmonts, ultimately becoming members
of the AMEU. It is with this in mind that |

What is the answer?
Can the AMEU offer the manufacturers direction in this regard?

have such a reliable supply that can't be switched off off-load
inorderto break a link? We saw the effect yestarday of the cost
of the HV-switchgear and the HV-minisubs which is a high
percentage of the cast per erf of reticulation, Parhaps we are
specifying to high, you know, our townships, and perhaps we
can deal with & simpie plug-out ringmain unit rather than a

e the design of these new systems and products are
of great interest to this association. Thank you,

MR DENIS ACKERMAN: ESKOM
| think Fred Dunia! WIH be able to help us out her because

we might operate very infrequently.

MNR PIET BOTES: ROODEPOORT
In Roadepaort het ons die noodsaal

ini 80 gou as
. In die

8id newm‘l om veral
n kabel-

fout het, k

there plier’s i

lished and we are .|| lookmg at this sort of transformer stan-
dardising on miniature substations, Maybe he would like to
comment.

MR F DANIEL: CAPE TOWN

Mr President, I'lltake this and put it off to somebody else actu-
ally. | think it is Charles Adams from Port Elizabeth who'
the duty of preparing that specification. Am | not right
Charles?

MR CHARLES ADAMS: PORT ELIZABETH

All | can say really is that this is very early days to make firm
predictions as to what should go in a mini-sub. | think the fact
that manufacturers are looking at alternatives is only to be
recommended, because we are all very conscious of the cost
of reticulation these days and anything that we can do to
reduce the cost, is of course very important. So the develop-
mental work, | think, must be done by manufacturers basi-
cally. They have the resources and the design expertise to
work out these new inovations and | think all we can do at this
stage is encourage them and see what comes out of it. Later
9n we might incorporata one or two of these now Inovations
in
ture to say exactly which one we would nnwuragn anu |
would | |: ge the

worko i reticu-
llliun!w us. Thank you.

MR JANSEN: SABS
Yes Mr Chairman, we share the sentiments of Mr Charles

this field. We have seen the application of onload plug con-
n-:lurl and we do like the princi le of these machines. We
We

are not particularly keen on on-load high voltage switches
that are not mentioned here. Off-load high voltage switches
could be very useful. We have seen some of these on-load
devices. We have reservations about on-load switching In the
transformer oil. | am not awars of on-load sectionalising

theindus-
try has to offer should be considered in the light of Hsgag for
purpose and the purpose has to be defined by the users and
by the sudience of this particular mesting. Thank you.

CLR F VAN DER VELDE: CAPE TOWN

What that whenwe
are talking about townships we are trying to save money and
we are trying to look for cost effectiveness and so often we
incorparate sophisticated equipment that we might use once
avery 5 years or 10 years. How often do we actually switch
rings in a township? How necessary is it that we need 1o
switch those rings on load? Does the domastic user have to
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die
een kant af on alles so vasgebind. Nou
wanneer iy n fout het in dia middel van die nag, en jy most

doen, is dit dan 'n bietj

die manne wat daar werk en gevolgfik het ons probeer om
allerhands soorte van ontkoppeling te doen en ons het baie
probleme gevind orals, veral met hierdie epaksie “resin” tipe
van vrag en sondervrag afskakelingtoerusting maar dit lewer

pe
leme af en die jongste ene is hierdie “plug in" metodes wat
hier buite gedemanstreer word maar ek dink hulle is almal in
die beginstadium. Ek dmk ons kan nie s& op hierdie

Ekdink
dit is 'n stadium van evolusie, ons wil nog eers kyk wat ons in
die toekoms gaan doen en hoe dinga gaan vorder, masr op
hierdie stadium kan ons geen vasts redings efnio, maar dio
foit g hetom

sonder gevasr vir die operataur. EK dink un Is bale belangrik.
Maar op hierdie stadium kan ons nie nog sé waarheen dit
gaan nie; ek dink baie van hierdie goed s in die sksperimen-
teer-stadium. Dankie menee

MNR JAN LOUBSER: BENONI
Uweet daar Van der
Velde sé. Ons gebrulk ook miniatuursubstasies wat ons van
vrag af kan haal, maar ek het in die laaste tyd begin probleme
optel met mense wat intensief op die aandelebeurs work,
Hulle gebruik hierdie Beltalsisteem en as ek 'n combiik n
daar danis i die
moeilikheid en dan kry ek dit in nek.Hulle hanteer dit van
huile gewone huise af. So daardie tipe van moeilikheid kan
ons nog optel.

MR A H L FORTMANN: BOKSBURG

Mr Chairman, | would support Mr Botes and | would plead that
we must not go overboard with oo primitive a method of isa-
lation.  slows down, it dlays i restoration, consumers

in Boksburg wh-re we use lyslem: where we had back to
back end boxes with solid links connected. | can
you had to do any work on a ring on fault condition:
a niammoth task on your hands. Sa | don't think we must
revert to too primitive a method. A good form of isolation |
think is desirable and ideal. Thank you Mr Chairman.

MNR VELDSMAN: KPA nemmmrsmmm

Ons het

van ratikulasie op die hoogspanningkant kan vnrmlndul en
wveral na minisubstasies. Nou, ons het eers gekyk na hierdie
inpropsisteme. Een van daardie voorbeelde stasn hisr buite-
kant en ons hll ook gekyk na die vnnrup-luleem Op bide sis-

ekdinkop murdlemdium loop dit baie goed. Dit is baie vroeg
om te sé hoe dit ap die lang tyd gaan verlaop en of ons enige
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probleme met die bedryf daarvan gaan hé. Vir ons is dit baie
belangrik dat die bedryf reg moet verloop, veral jou bedryfs-
personeel moet we goed opgelei wees om hierdie tipe
van goed te hanteer. Dis al wat ek op hierdie stadium kan sé.
Dankie mnr die Voorsitter.

MRT GAUNT: AFFILIATE
There sesm ta be twa catsgories of supply authorities where

¥ gl networks,
trained operators and making a high income from trading

@

authorities are not asking manufacturers to make changes.
The manufacturers themselves can't be expected to make
changes which are not user requirements. ttwill be an invest-

ment in researching and development on which they will get
N6 return. | hops there is another group of supply authorities,
and those are those that are marginal profit undertakings.
They have troubled piloting their new tariffs through their
elunnmv control board because their tariffs soam to be a bit

higl

ann 1 believe that these, who often don't have large stores
they

are well trained and know their svmm, these supply

many o

h-re. are the one’s wha are in a very dlfﬂcull capital invest-
and | believe it's

nn are looking for guidance on and unfortu-

tance ity of supply, is impor-
tant to a wide variety of consumers. | feel that the ring main
unit with the fused tee off, for my purpose at least, is abso-
lutely essential. Thank you.

MNR GERNANDT: NYLSTROOM

Mnr die Voorsitter, baie dankie vir die geleantheid en ek wil
net s& dat ek verteenwoordig daardie seklor waarna mnr
Gaunt verwys het. Een van hulle (die sektor wat nie so baie
geld het niel, mar die Voorsitter. Ek wil spesifiek P
minisubstasies en spesifiek aor die laagspant mparte-
ment Ekdink s ‘n mens s 'n hoofskakelaar daar Intaler

bewerk!le!llg van ongeveer R2 000.
Dit het my nog altyd te bowe gegaan waarom daar twee-
kopers langs mekaar is. Die een is neutraal, die een s die
aardstaf en hulle word verbind. Dit gee net aanleiding tot 2
ekstra plekke wat los .lnslumngs kan veroorsaak en die
daar is wat ook
los aansluitings kan vsrumﬂlk‘ Indien mens wil krag
afskakel, dia isolator sit mos net langsaan in die hoogspan-
ningskompartement, so ok vra graag die lede wat hulle dink
van my gedagte.

MNR DE VILLIERS: ALBERTON
Mnr die President, ek wil nat by die vorige spreker aansiuit.
Ons gebruik in Albert:m baie jare vuds ma stelsel van geen

nately very often there is not a forum for them to bring that
forward, because the more established authorities actually
say no, that is not gaod practice.

MR L HUNT: WHITERIVER

Recently | had to budget on a scheme for a new Township
Development, and | found Ihet the cost ui the ring man units
worked out at 1% of th

nie
met baie goeie sul:sas Ek kan dit daﬂ n|ﬂef aanber

MR K VAN ALPHEN: SABS

I think that what Mr Gaunt said is very true. There are certainly
different needs for different types of communities. We sre
eagerly awaiting the results of Charles Adam’s Committee
and after that we will certainly take up the reigns and try to

bearing in mind that as vun have already heard, the impor-

fomulate perhaps for next years presentation at
the next convention.

CIGRE HIGHLIGHT
a case of collaborative work
between

ESKOM - CSIR — SABS
BY MR J C VAN ALPHEN: SABS
PHASE-TO-PHASE TESTING

Both ESKOM and CSIR are working together in close colla-
boration with CIGRE in an international research project,
detormining phase-to-phase clearances in order to establish
for compact line
Mr President, at this very moment Prof Jan Reynders, Bryant
le Roux and Hendri Geldenhuis of the CSIR Energy Tech-
nology D n are overseas 1o present their results to the
CIGRE working group and Prof Reynders asked me in his
absence to report ta you briefly on the subject.
Phase-to-phase testing involves the use of two impulse
fired two impulses of

opposite polarity. These impulses are used to detsrmine the
dielectric strength between two phase conductors in & com-
pact line design where the phase-to-phase clearance is smal-
ler than the phase-to-ground clearance.

fthe large ind the need for two syn-
chranized impulse generators, eecn waorth R1-3 million, the
ectrical Test
Fncll“y Apolio (NETFA) of the 'SABS. In order to meet an
international challenge it became a case of fruitful coopera-
tion between two institutions, the CSIR and the SABS, high-
lighting their complimentary réles in South African technal-
ogy.
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y at NETFA whi he indoor 3,2
MV impulse generator was maved outside and synchronized
with the outdoor 4,4 MV impulse generator. On the large
spece available and with the aid of the Bureau’s mechanical
handling facilities, two experimental test gaps as decided
upon in CIGRE were set up, namely a 4 m rod gap, and a4 m
parallel conductor gap, each suspended 8 m above ground.
The CSIR provided the high tech measuring and data captur-
ing facilities housed in their mobile snrs-nad aniny cage
which
way, simultaneously recording the lmhlem conditions pre-
vailing at the time of testing.

charge measuring deviuce in the conductor in order to mea-
sure the space charge in the gap. A fibre-optics measuring
system brought the information to ground level so that the
its could be monitored in the CSIR cage.
;llll ;Iupmm-m was an wvm of n-tmnu importance md as
outl 3
national research body CIGHE chose m ask three countries to
participate in this work. They are Italy, South Africa and
Mexico, each representing a particular altitude above sea
level. From the first news received it would appear that the
South African results have been very well received.
This was made possible by virue of the complementary
nature of the two nlllollll bu\illl. the CSIR and the SABS The

party putting in every bit of .nmmu o engineering skill in
order to surmount the difficulties with which one is faced
when entering the fiald of the unknown.
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AFSLUITING SESSIE — CLOSING SESSION:

MR A H L FORTMANN: PRESIDENT
y te sien dat di by

Ladies and Gentlemen, Councillor Frank van der Velde of

Cape Town would like to address you,

Mr v d Velde will you please come to the rostrum to address

us.

COUNCILLOR FRANK VAN DER VELDE — CITY OF CAPE
TOWN

rasident, Mr Mayor, ladi d ish to

cap the enthusiastic sales pitch of the Mayor of this beautiful
Transvasl town. Nor do | wish to compare Cape Tawn with
Potchafstroom. But rather | sought to find similarities or links
betwaen the two parts of our most wanderful country.
The most obvious link that came to mind is at this
moment creaking and groaning its way from the mather mw
wvia Potch to Py d | refer of course
of the Great Trek of a century and a half ago. You know it was
said that those that stayed behind fram that First Great Trek
did so because they failed the medical. That might be so Mr
Mayor, but those of us, or rather those of our ancestors who
remained at the beautiful Cape of Geod Hope did not remain
idie. They for example planted some vines. And herein Mr
Mayor | found the second link between Potchefstroom and
Cape Town. And that is the fruit of the vine. Which was grown
and pressed and bottled in the Cape, but it was labelled and
matured here in Potchefstroom.
I might add that last night it was drunk here as well. En daaris
natuurlik die kweme vm ﬂla rugbv En voordat ek daarmee

begin
inspan vir die groot '.rek Kaap toe volgende jaar, moet ek sers
die toskoms van daardie Currie Beker bespreek.
My Raad, mnr die Presidant, mnr die Burgumenmur, saam
met die ander plassiike besture van die Wes Kaap het 'n be-
sluit geneem om die besosk daar van die goue beker hier in
dieTi de te bring. O
die i of f dan nie, sal
Nuweland op 2 Oktober 1988 weer in besit van daardie goue
beker wees.

Yesterday Mr President Jules van Ahlften boasted of the fact
that he had been retained as a consultant for the forthcoming

nd it reminded me of the prob-
lem a hrmar friand of mine once had a number of years ago,
and that was with an over population of eats
On Tuesday 30 September my Council, passec

a special reso-

wees is dit dus met ‘n mate van weemoed dat ons uitmekaar
moet gaan,

Om van sa 'n vergadering ‘n sukses te maak behels baie harde
werk deur baie mense en is ek seker u almal met my sal
saamstem dat die sfgelope twee dae se reélings besonder
goed verloop het. Dit is derhalwe van pas dat ons ons dank
teenoor die wat so hard gewerk het om die Tegniese Ver-
gadering viot te laat verloop het, uitspreek.

Eerstens wil ek, di 'MEO, aan die
Burgemeester, Raadsheer Johan Oosthuizen en sy Raad, wat
ons uitgenooi het om in hierdie pragtige dorp, wat in hierdie
jsar 150 jaar oud is, ons Tegniese Vergadering te hou.

Ons dank ook aan die Burgemeestersvrou, mev Oosthuizen,
wat 5o mooi bygedra het om die dames se program 'n prag-
tige sukses te maak,

Ek glo nie ek s verkesrd as ek sé dat die groolste werk hier op
die skouers van mnr Fanie Steyn, die Elektrotegniese Stad-
singenieur van Potchefstroom gerus het, en ons hartelike
dank aan hom vir wat hy en ook sy vrou Annamarie, en sy per-
soneel gedoan het om ons Tegniese Vergadering 5o sukses-
vol te lsat verloop.

Hier dink ok ook aan die busvervoer hier plaasiik en tussen
Potchefsiroom en Jan Smuts lughawe. Hierdie diens weet ek
was ‘n reuse taak vir mnr Fanie Steyn.

Hendrick Visser vir die klanktoerusting.

Johan Nigrini en Pieter Myburg vir die neem van fotos.

Nick Cilliers: Vervoer vanaf die lughawe.

Kernesls Smit: Hoof kroegman.

Dan die dames:

Die wat met registrasie gehelp het en saam met die dames
gegaan het:-

Desiré Louw, Adrie Gerber, Marthie Nortjé, Pikkie Swart en
Ralie van der Walt

Verder s& ons ook dankie aan die tikstars — Lezyda Bezuiden-
hout, Ria Naudé, Tilla Steyn, Annetjie Botha, Ansie Pretorius.
en Aia van Huyssteen,

Petro Botha — bandopnames en Jenny
van Heerden an Karen van Jaarsveld — int
Op hier ip is i g am klein

hierdie persone te oorhandig en vra hulle nou am dit te
ontvang.

The moming and afternoon teas were kindly sponsored by
the Town Council of Potchefstroom and to them a hearty
thanks for providing us with the refreshments. Thank you to
Potchefstroom for these.

Die damesprogram was sintlik deur mnr Fanie Steyn geredl

n Rensburg, Sally
ting.

lution noting City Mr
Fred Daniel as President Elect and that resolution instructed

me to te you and the AMEU to hold your 51st National
Corw-nuun in C!Pl Town in 1989,

Hinvite you
and the members o the AMEU 1o the firstCity of South Alrcs.
Die Moederstad. The fairest Cape in all the (and, and | hope the
microphones will wark there.

MR A H L FORTMANN: PRESIDENT

Thank you Mr van der Velde for your kind invitation, | am sure
we are all looking forward to holding our 1989 Convention in
Cape Town.

Gederde gaste, dames en here, ons het nou aan die einde
gekom van hierdie 12de VMEOQ Tegniese Vergadering. Ek
hoop en vertrou dat u die verrigtinge interessant en waar-
devol gevind het. Ons moet natuurlik ook nie vergeet nie dat

wil ons hom ook gelukwens. Bale dankie Fanie.
To the authors of the various papers and all the contributors a
sincere thank you for your contributions, Without the dele-
gates you cannot have a meeting and your attendance,
together with your wives is much appreciated.
Vir die pragtige blomme wat hierdie sasl 5o mooi versier het
58 ons ook ‘n hartlike dank san mnr James Neuper en sy per-
soneel van die Departement Parke vir hulle bydrae in hierdie
apsig
To the sponsors of the luncheons, our Affiliats Members,
whose unfailing lovalty and assistance we are extremely
arateful for and on behalf of the AMEU, 1 would iike to express
a special word of thanks for your wonderful support in this
regard. Thank you Mr Brian Madeley, your committee and all
your members.
| did thank the Affiliates for the sporting activities they
d

benewens die formele referate en wat
het, 50"

ik Bt il gl el Gt Werdordh
deskapsbande versterk word. Na so 'n paar dae van byeen
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g pok
lowed, but | would like to repeat our gratitude and thanks for
a lovely day enjoyed by all.

| believe that the Ladies had a most interesting programme
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and were entertained in a most enjoyable manner.

ot o

The following persons, seated here in front, wer
for various tasks in connection with this :unvnntmn and |
‘would like ta mention them.

Hulle is:-

Mnr Fanie Steyn — plassiike organiseerder (ek het sy naam
rends genoem).

Sy helpers: Eerstens die mans:

Iwould like to say iatey by adding
calour to our meeting.

I would like to thank our new President-Elect, Mr Fred Daniiel,
who has assisted me during this Technical Meeting, but
L I you

him help me prier to the Technical Meeting, when | knew that
e was 13 bacome the new Presicent Elect. Thank you Fred, |

Mnre Johan van den Berg (Assistent Stad-

singenieur en

Hannes Marais— Hulpsekretaris

Hennie Costzee, Stefan Steyn en Gawie Marais

Nico Nortjé vir die vervoerrealings en damesprogram.

Johan Bamberger

Herbie Smith

Daan van der Merwe

Sias van Staden

Piet Knoetze en

Jack Nel - vir die tafels, stosle, ens. in dis saal.
Mr Fanie Steyn was responsible for obtaining sponsors to
enable him to finance various aspects of the Technical Mest-
ing as well as certain articles— | think here in particular of the
attaché cases from Messrs Trek Petroleum, the cuff links from
the Town Council of Potchefstraom and the name tags.
Thank you Fanie for all your hard work in this regard.
Aan ons Sekretaris, Mnr Bennie van der Walt wil ek graag my
dank en waardering vir sy hulp en leiding uitspreek. Bennieis
al 5o vertroud met VMEO-sske dat hy eintlik onmisbaar
geword het. Bennie, baie dankie vir jou bystand.
ln Boksburg was daar ook 'n paar persone behulpsaam met

was ditmy

|I- Sekretaresse, mev Salomé Goosen wat reuse werk verrig
met tikwerk, korrespondensie ens., asook mnr Roelof van
Wyk, wat ook diep betrokke was met verskeie pligte. Vir beide
& ek baie dankie vir wat julle gedoen het.

ppr
Voordat ek nou finaal afsluit, verstaan ek dat mnr Fred Daniel
eers 'n paar woorde wil se” Mnr Fred Daniel.

MR FRED DANIEL: PRESIDENT-ELECT

Thank you Mr Fresident for this oppartunity. During the past
two days you Mr Pm:ld=n| have been doing all the thanking
and | think it
the arder and for us to say thank you on behalf of all the dele-
gates and the ladies, for your exceptionally successful and
interesting 12th Technical Meeting.

Die wyse waarop u die verrigtinge gelei het dra bewys van u
langasem en uithoe vermoé wat u seker by die Comrades
opgedoen het. U het alles letcerik asn die draf gehou wat
weereens bewy: resident van die iging
is.

Nogmals baie dankie Alwin en Joy vir 'n Tegniese Vergade-
ring wat lank onthou sal word en mag die komende jaar, vir
julle uiters suksesvol M!S

Ladi i
our President and Juye nr«l leadership by giving them a big
hand,

MNR A HL FORTMANN: PRESIDENT

To my wife Joy, thank you for your moral support this

time and the time leading up to the Technical Meeting.

To representatives of other organisations, such as th

ESKOM, SABS, Department of Manpawer, Provinci -
ndel en

Brandweer Instituut, Department Openbare Werke, lmwu
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gadering en ek wens u !Imnl God se rykste seén toe en 'n vei-
lige reis terug huistoe.

Ladies and Gentlemen | wish you all God's richest blessings
and @ pleasant and safe journey home and now formally
declare this 12th Technical Meeting of the AMEU closed.




AMEU ENGINEER MEMBERS / INGENIEURSLEDE VMEO

A
ADAMS CE City Electrical Engineer, P O Box 369, PORT ELIZABETH 8000
ALGERA JD Elektrotegniese Stadsingenieur, Posbus 16, RUSTENBURG 0300
ANDREWS KI Elektrotegniese Stadsingenieur, Posbus 86, Walvisbaai 9190
B

BADENHORST H Elektrotegniese Ingenieur, Posbus 21, KNYSNA 6570
BAKER AB Electrical Engineer, P O Box 20, SWELLENDAM 6740
BARTHOLOMEW WG Municipal Enginesr, F O Box 47 KOFFIEFONTEIN 9985
BARRATT MEO Electrical Engineer, P O Box 13, PORT ALFRED 6170
BECK HD City Electrical Engineer, P O Box 529, EAST LONDON 5201
BEESLEY W Borough Electrical Engineer, P O Box 5, HOWICK 3290
BEKKER MJ Elekirategniese Ingenieur, Posbus 96, LOUIS TRICHARDT 0920
BEUKES HG Hoof Tegniesebeampte, Posbus 3, BULTFONTEIN 9760
BEZUIDENHOUT TJ Elektrotegniose Ingenieur, Posbus 3, BETHAL 2310
BLOM DS Hoof Elekirisién Posbus 44, MARQUARD 9610
BOOYSENS L Elnhlmluqmm Ingumiur, Posbus 155, VREDE 2455
BOSCH LA Posbus 13, BL 5520
BOSHOFF HO Direkteur, Elektrotegniese Dienste, Posbus 2, BELLVILLE 7536
BOSHOFF JJ Elektrotegniese Stadsingenieur, Posbus 3, VANDERBIJLPARK 1900
BOTES PJJ i ieur, Posbus 15, GROO 6525
BOTES PJ Elekirotegniese Stadsingeniaur, Privaatsak X30, ROODEPOORT 1725
BOTHA HG Elektrotegniese Stadsingenieur, Posbus 61, LYDENBURG 120
BOTHA JN Hoof Tegniese Dienste, Posbus 1, FOCHVILLE 2515
BOTHA JJ Direkteur Ingenieursdienste, Posbus 708, WELKOM 9460
BOTHA WA Hoof Elektrategniese Afd. Posbus 34, POTGIETERSRUS 0800
BOTHA Hoof Elektrategniese Ingenievr, Posbus 136, ELLISRAS 0555
BOTHMA O Elektrotegniese Stadsingenieur, Posbus 25, MOSSELBAAI 6500
BOZYCZKO W Electrical Enginuer, P O Box 56, LADYSMITH 3370
BRIERS DB Posbus 302, 9500
BRINK PSJ Town Elsctrical Engineer, P O Box 2, HERMANUS 7200
BRONKHORST JL Eloktriese Ingenjeur, Posbus 35, BRACKENFELL 7660
BULL FW. Town Electrical Engineer, P O Box 8, KOKSTAD 4420
BUPE WR Town Electrical Enginaor, BEACON BAY

c

CLARKE MMP City Electrical Engineer, P/Bag 1, RANDBURG 2126
CLOETE DJ Elektrotagniese Stadsingenisur, P/Sak X7, VIRGINIA 8430
CLOETE RH Dorpsingenieur, Posbus 20 SENEKAL 9600
CREEDY M Town Electrical Engineer, P O Box 12, WELLINGTON 7666
CUNNINGHAM T Head Eloctrical Department, P O Box 45, HEILBRON 9560
o

DAMON L Elektrotegniese ingenieur, Posbus 23, NIGEL 1480
DANIEL FLU City Electrical Engineer, P O Box 82, CAPE TOWN 8000
DAVIES EG City Electrical Engineer, P O Box 339, PIETERMARITZBURG 3200
DAUTH WJ Chisf Electrical Engineer, P/Bag X9011, VOLKSRUST 2740
DAWSON JD Town Electrical Engineer, P O Box 45, UITENHAGE 6230
DE BRUYN CD Elekirotegniese Ingeniour, Posbus 10, CARNARVON 7060
DEKENAH KC TOWN AND ELECTRICAL ENGINEER, P O Box 33, BABERTON 1300
DE KOCK FP Posbus 156, VIRGINIA 9430
DE VILLIERS JD Elektrotegniese Ingeniour, Posbus 4, ALBERTON 1450
DE VRIES DJ O ey lna-mru. Posbus 19, GEORGE 6530
DE VRIES JM P/Sak X12, 7300
DREYER HJ Elskm:mgnlm Ingenieur, Posbus 21, JEFFREYSBAAI £330
DU PLESSIS CP P/Sak X304 6850
DU TOIT E Eloktrotegniese Stadsingenieur, Posbus 106, BRITS 0250
DU TOIT FH Elokrisitaitsuperintendent, Posbus 24, CALEDON 7230
DU TOIT PL Hoof Elekirotegniese Dienste, Posbus 34, ORKNEY 2620
DU TOIT RE City Electrical Enginoer, P/Bag X10, KWA-XUMA 1868
E

EHRICH JA Town Electrical Engineer, P O Box 66, STANDERTON 2430
ELBOURNE RJ Chief Technical Officer, P O Box 50, KINROSS 2270
ERASMUS PR Elekirotegniese Ingenieur, Posbus 2, SECUNDA 2303
ESTERHUYSEN AC Posbus X02, ViL 9520
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F

FENTHUM LB
FORTMANN AHL
FOURIE L
FOURIE de V JJ
FOURIE JHJ
FRASER DH

G

GERNANDT A
GOUSSARD PJ
GREYLING JPJ
GROBLER J
GROVE CR
GROTIUS RJ

H

HALLIDAY kwJ
HAMERSCHLAG SN
HARPESTAD P
HATTINGH JJ
HEYDENRYCH JE
HILLT

HOOD Js

'HUGO AHW
HUGO JG
HUMAN MJ
HUNT LE

4

JANTZEN GH
JELLIMAN CE
JORDAAN DJP
JORDAAN PW

OPPER LF
KOEGELENBERG FJC
KOK JA
KREBS WF
KRIEK JJ
KRIGE WA
KROMHOUT RR

L

LAAS CP
LEIGH RA
LE ROUX DE
LE ROUX EC

WIS L
LIEBENBERG HDG
LINDE AP
LOCHNER J VAN S
LOTTER GA
LOUBSER DPVP
LOUBSER JA

LOUW HAL,
Louw L

L

MACLACHLAN AC
MALAN JG
MALLINSON RJ
MARAIS CHA
McNAMARA AB

MEYER A
MILLARD RC

Electrician, P O Box 22, THABA NCHU
Town Electrical Engineer, P O Box 215, BOKSBURG
Elektrotegniese Stadsingenieur, Posbus 45, NELSPRUIT
Elekirotegniese Stadsingenieur, P/Sak X1017, EVANDER
Hoof Tegniese Dianste, Posbus 13, BRANDFORT

City Electrical Engineer, P O Box 147, DURBAN

Hoof: Elektrotegniese Dienste, P/Sak X1008, NYLSTROOM
Hoofelektrisién, Posbus 14, KOPPIES

Posbus 23, PIET RETIEF

Elektrotegniese Stadsingenieur, Posbus 551, BETHLEHEM
Hoof-Elektrotegniese Ingenieur, Posbus 43, HARRISMITH
Posbus 13, DEWETSDORP

Municipal Electrical Engineer, P O Box 5, PORT ELIZABETH
Town Electrical Engineer, P O Box 3, BEDFORDVIEW.

Acting Borough Electrical Engineer, P O Box 33, KING WILLIAMS TOWN
Elektrategnisse Stadsingenieur, P/Sak X1004, RICHARDSBAAI
Elektrotegniese Ingenieur, Posbus 14, MIDDELBURG
Elektrotegniese Ingenieur, P/Sak X5030, KIMBERLEY

Borough Engineer, P O Box 71, GREYTOWN

Town Electrical Engineer, P O Box 78001, SANDTON

Electrical Engineer, P O Box 61, BREDASDORP
Elektrotegniese Stadsingenieur, Posbus 16, BRAKPAN

Town Electrical Engineer, P O Box 2, WHITE RIVER

Posbus 29,

P O Box 36, FORT BEAUFORT
PMW! 36, VEREENIGING
iese Afd,, Posbus 34,

Munisipale Elektriese Ingenieur, Posbus 72, STANGER

Hoof Tegniesebeampte, Posbus 18, FRANSCHOEK
Elsktrotegniese Ingenieur, Posbus 55, MIDDELBURG
Stadselektrotegniese ingenieur, P/Sak X2009, OTJIWARONGO
Stadselektriese Ingenieur, Posbus 115, EMPANGENI
Elektrotegniese Ingenieur, Posbus 14103, VEWRWOERDBURG
Borough Electrical Engineer, P O Box 47, MOOI RIVIER

Elektrotegniese Ingenieur, Posbus 15, KENHARDT

City Electrical Engineer, P O Box 699, JOHANNESBURG
Electrical Engineer, P O Box 2, STUTTERHEIM
Elektrotegniese Ingenieur, De Wetstraat 66, Reitz Park, WELKOM
Town Electrical Engineer, P O Box 5011, WINDHOEK
Elektrotegniese Ingenieur, Posbus 64, LADYBRAND

Hoof Elektrisién, Posbus 2, FRANKFORT

Elektrotegniese Stadsingenieur, Posbus 111, PIETERSBURG
Elektrotegniese Ingenieur, Posbus 34, POTGIETERSRUS
Pasbus 27, DOUGLAS

Elektrotegniese Ingenieur, P/Sak X014, BENONI
Elektrotegniese Ingenieur, Posbus 12, PAARL
Elektrotegniese Ingenieur, Posbus 16, PRIESKA

Town Electrical Engineer, Private Bag X20, VREDENBURG

El-k!nnm‘M-qamﬂu Inuun\our. Posbus 13, KEMPTON PARK
Posbus 21,

Elektrisitaits Meganiese Ingenieur, Posbus 30, PARYS

Electrical Engineer, P O Box 21, KOMGA

Elektrotegniese Ingenieur, Posbus 52, MALMESBURY

Town Electrical Engineer, P O Box 255, OUDTSHOORN
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nuz

MONTGOMERY JA
MOSTERT UN
MOSTERT AH
MULDER JAC
MURPHY K.
MYBURGH G
MYBURG PA

N

NAUDE B
NAUDE E
NIEUWORDT JGH
NORTJE GJ
NORTJE JJ

o
OPPERMAN DJ

P
PAGEL PVE
PEENS JG
PELSER WH
PERRYER HO

PRITCHARD MR

R

RAUTENBACH GF
ROHRBECK WD
ROODT MJG
ROODT JSG
ROSSOUW GT
ROSSOUW JN
ROSSOUW N

s

SCHERMAN CJ
SIMPSON AC
SMALL CTR

v

'VAN DER BERG J
VAN DEN BERG AJ
VAN DEN BERG RJ

Town Electrical Engineer, P O Box 25, EDENVALE
Elektrotegniese Ingenieur, Posbus 52, ROBERTSON
Stadselektrotegniese Ingenieur, Posbus 53, SWAKOPMUND
Elektriese Ingenieur, Posbus 60, PIKETBERG

Town Electrical Engineer, P O Box 19, SOMERSET WEST
Elektrotegriese Ingenieur, Posbus 4, KURUMAN

Assistent Direkteur, P/Sak X11280 NELSPRUIT

Hoof Elektriese Distribusie, Posbus 17, STELLENBOSCH
Elektrotegniese Stadsingenieur, Posbus 725, CARLETONVILLE
Elektrotegniese en Dorpswater Ingenieur, Posbus 24, MONTAGU

Posbus 10, ON

Elektrotegniese Stadsingenieur, Posbus 45, SPRINGS

Elekirotagniese Ingenieur, Posbus 26, PLETTENBERGBAAI
Elektrotegniose Ingeniaur, Posbus 6, WESSELSBRON

Elektrategniese Ingenieur, Posbus 31, COLIGNY

Town Electrical Engineer, P O Box 113, QUEENSTOWN

Town Electrical Engineer, P O Box 278, GWELO, HARARE, ZIMBABWE
Elektrotegniese Ingenieur, Pasbus 10, GLENCOE

P O Box 57, VRYHEID

Elecirical Engineer, P O Box 3, GORDONS BAY

Elekirotegniese Stadsingenieur, Posbus 708, WELKOM

Elektrotegniese Ingenieur, Posbus 99, KLERKSDORP
Posbus 39, HOOPSTAD

\, P/Sak X1011, ALIWAL-NOORD

Hoof Elektriese Dapartement, Posbus 26, REITZ
Posbus 241, JAN KEMPDORP

Elektrotegniese Stadsingenieur, Posbus 42, MAFIKENG
Hoof Elektrisiteitsheampts, Posbus 60, PIKETBERG

Stadsslektrotegniese Ingenieur, Posbus 423, PRETORIA
Town Electrical Engineer, P O Box 42, DESPATCH

Town Electrical Engineer, P O Box 9, BEAUFORT WEST
Elektrotegniese Ingenieur, Posbus 33, BABERTON
Elektrotegniese Stadsingenieur, Posbus 2729, WITBANK
Electrical Engineer, P.0. Box 15, ESTCOURT

Borough & Electrical Engineer, P O Box 37, ESHOWE
Haof Tegniese Beampte, Posbus 83, HARTSWATER
Elektrotegniese Stadsingenieur, Posbus 113, POTCHEFSTROOM
Bestuurder Tegniesa Diensts, Posbus 60, SASOLBURG
Electrical Engineer, P O Box 1073, CAPE TOWN
Elaktrotegniese Ingenieur, Posbus 28, VELDDRIF
Elektrotegniese Ingenieur, Posbus 201, HEIDELBERG.
Elektrisién in Beheer, Posbus 73, ALEXANDRIA
Elektrotsgniese Ingenieur Posbus 10, GLENCOE

Elektrotegniese Stadsingenieur, Posbus 67, PHALABOR
Elektrotegniese Stadsingenieur, Posbus 48, ERMELO

Hoof Tegniese Beampte, Posbus 90, THABAZIMB|

Elektrotegniese stadsingenieur, Posbus 20, STILFONTEIN
Elaktrotegniese Ingenieur, Posbus 34, KRUGERSDORP
Town Electrical Engineer, P/Bag X20, HALFWAY HOUSE

1610

9180
7320
7130

1200

2500
6720

8530

1560

2728
5320
5320

3100
7150

2570
2670
5530
9810
8550
8670
7320

0001
6220
8970
1300
1036
3310
3815
8570
2520
8570
8000
7365
2400
6185
2930

1380
2350

0380

2650
1740
1685
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VAN DER LINDE JL Elektrotegniese Stadsingenieur, Posbus 21, ODENDAALSRUS

VAN DER MERWE AJ Elektrotegniese Stadsingenieur, Posbus 3704, BLOEMFONTEIN

VAN DER MERWE DS Elektrotegniese Ingenieur, Posbus 3, WITBANK

VAN DER MERWE G Posbus 96, LOUIS TRICHARDT

VAN DER MERWE PJ Elektrategniese Stadsingenieur, Posbus 20, STILFONTEIN

VAN DER WALT FSP Assistent Direkteur, P/Sak X5005, KIMBERLEY

VAN DER WALT PS Posbus 3, BULTFONTEIN

VAN DER WALT BG Town Electrical Engineer, P O Box 44, CERES

VAN ROOYEN HE Darps- Watsrwerke en Elekiroteg- niese Ingenieur, Posbus 47, KIRKWOOD

VAN WYK F Posbus 6306, RIEBEECKSTAD

VAN ZYL J Hoof: Elektrisiteit/Waterwese, Posbus 116, FICKSBURG

VAN STADEN PC Tegniese Nsilmnl Elektries, Posbus 12, BOTHAVILLE

VENTER J P/Sak X340, RUIT

VENTER GA Elektrotegniese Ingenieur, Posbus 9, MEYERTON

VELDSMAN DE Elektrotegniese Ingenieur, P/Sak X7, GOODWOOD

VOSLOO C Elektrotegniese Ingenieur, Posbus 1341, PRETORIA

VON BARDELEBEN FP Electrical Engineer, P O Box 33, TONGAAT

w

WHEELER DJ Elektrotegniese Ingenieur, Posbus 13, BURGERSDORP

ASSOCIATE MEMBERS - ASSOSIAATLEDE

B

BASSON FJC INGENIEURSASSISTENT, POSBUS 22 ASHTON

BOSHOFF MHL 'SENIOR ELECTRICAL ENGINEER, 20 BRADLEY ROAD,
'SUMMERSTRAND, PORT ELIZABETH

c

CLOETE DJ POSBUS 99, KLERKSDORP

COETZEE CJF ADJUNK-ELEKTROTEGNIESE STADSINGENIEUR, P/SAK X30,
ROODEPOORT

COOPER-CHADWICK L P O BOX 57, GERMISTON

D

DE BEER WM ADJUNK-ELEKTROTEGNIESE JR, POSBUS 48,

DE WET LDM ADJUNK-ELEKTROTEGNIESE STADSINGENIEUR, POSBUS l|E BOKSBURG

DIBB KG DEPUTY CITY ELECTRICAL ENGINEER, P O BOX 147, DURBAN

DREYER JJG ADJUNK-ELEKTROTEGNIESE STADSINGENIEUR, POSBUS 4, ALBERTON

DU PLESSIS CJ POSBUS 868, KEMPTON PARK

DU PLESSIS GC ADJUNK-ELEKTROTEGNIESE STADSINGENIEUR, POSBUS 94,
KRUGERSDORP

G

GREENFIELD JW P.0. BOX 20 GONUBIE

H

HATTING CJP GEELHOUTLAAN 6, KINGSHILL, HARRISMITH

HOBBS IL DEPUTY ELECTRICAL ENGINEER, P O BOX 45, UITENHAGE

4

JOUBERT JN ADJUNK-ELEKTROTEGNIESE STADSINGENIEUR, POSBUS 45,
NELSPRUIT

L

LABUSCHAGNE PHJ ADJUNK DIREKTEUR, TEGNIESE DIENSTE, ATHERSTONESTR 18,
VANDERBIJLPARK

LAMPRECHT BC P/SAK X015, BENONI

LOOTS MF ASSISTENT ELEKTROTEGNIESE INGENIEUR, POSBUS 136, ELLISRAS

™M

MATTHEWS GS DEPUTY ELECTRICAL ENGINEER, P/BAG X014, BENONI

MYBURG G MUNISIPALE ELEKTROTEGNIESE INGENIEUR, POSBUS 4, KURUMAN

o

OLIVIER J POSBUS 60, SASOLBURG
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P
PRETORIUS JW

ADJUNK-ELEKTROTEGNIESE STADSINGENIEUR. POSBUS 23, NI 1490
R
ROOS JJ ELEK POSBUS 26, EDENVALE 1620
s
SMIT RC POSBUS 3, BULTFONTEIN 9670
SMITH AH POSBUS 33, BARBERTON 1300
SURTHEES EH DEPUTY TOWN ENGINEER, P O BOX 215, BOKSBURG 1460
T
THIRION CL. ADJUNK-ELEKTROTEGNIESE STADSINGENIEUR, POSBUS 42, DE AAR 7000
v
VAN DER WALT CJ ADJUNK-ELEKTROTEGNIESE STADSINGENIEUR, P/SAK X014, BENONI 1500
VAN NIEKERK PJS DEPUTY ELECTRICAL ENGINEER, P/BAG X1 RANDBURG 2125
VAN ROOYEN PJ ADJUNK-ELEK POSBUS 6736, BLOI 8300
w
WHITEHEAD HR DEPUTY ELECTRICAL ENGINEER, P O BOX 147, DURBAN 4000
WILLE J ASSISTENT ELEKTROTEGNIESE INGENIEUR, POSBUS 7, LICHTENBURG 2740
WILLIAMS HGN ADJUNK-ELEK JR, POSBUS 98, KL 2570

UNDERTAKINGS / ONDERNEMINGS

ADELAIDE MUNICIPALITY, P O Box Adelaide, 5760

ALBERTON MUNICIPALITY, P O Bax 4, Alberton, 1460
ALEXANORIA MUNISIPALITEIT, Posbus 73, Alexandria, 6185
ALIWAL NORTH MUNICIAPLITY, P O Box 46, Aliwal North 5530
ASHTON MUNICISPLITEIT, Posbus 22, Ashion, 67
ATTERIDGEVILLE CITY COUNCIL, P O Box 90, Atteridgeville, 0008

BABERTON MUNICIPALITY, P O Box 33, Baberton, 1300
BALLITO MUNICIPALITY, P O Box 5, Ballito, 4420
BEACONBAY MUNICIPALITY, P O Box 2001, Beacon Bay, 5205
BEAUFORT WEST MUNICIPALITY, FDBﬂ:ﬂ.InmoﬂM 6970

¥, PO Box 3,
BENONI MUNICIPALITY, P O Box 46, Banoni, 1500
BELLVILLE MUNISIPALITEIT, Posbus 2, Bellville 7635
BETHAL MUNICIPALITY, P O Box 3, Bethal, 2310
BETHLEHEM MUNICIPALITY, P O Box 551 Bethieham, 9700

Y, P O Box 288, i

BOKSBURG MUNICIPALITY, P O Box 218, Boksburg, 1460
BONNIEVALE MUNICIPALITY, P O BOX 10, Bonniovale, 6730
BOTHAVILLE MUNICIPALITY, P O Box 12, Bothavile, 9660
BRACKENFELL MUNICIPALITY, P O Bax 35, Brackenfell 7560

0250
BULTFONTEIN MUNISIPALITEIT, Posbus 3, Buitfontain, 9670
ITY, P O Box 3, 5520

CALEDON MUNISIPALITEIT, Posbus 24, Caladon 7230

CAPE TOWN MUNICIPALITY, P O Box 82, Cape Town 8000
CARLETONVILLE MUNICIPALITY, P O Box 3, Carletonville, 2500
CARNARVON MUNICIPALITY, P O Box 10, Carnarvon, 7060
'CAROLINA MUNICIPALITY, P O Box 24, Carolina, 1985

CERES MUNICIPALITY, P O Box 44, Ceres, 6835

COLIGNY MUNICIPALITY, P O Box 31, Coligny 2725
CRADOCK MUNICIPALITY, P O Box 24, Cradock, 5880

DAALING MUNICIPALITY, P O Box 5, Darfing, 7345
DE AAR MUNICIPALITY, P O Box 42, De Aar, 7000

DEWETSDORP MUNICIPALITY, P O Box 13, Dewetsdorp, 9940

it

DIEPMEADOW CITY COUNCIL, P O Box 43278, Industria 2042
DIV. COUNCIL OF THE CAPE, P O Box 1073, Caps Town, 8000
DORDRECHT MUNISIPALITEIT, Posbus 20, Dordrecht 5435
DOUGLAS MUNISIPALITEIT, Posbus 27, Douphs 8730
DUNDEE MUNICIPALITY, P O Box 76, Dundee,

DURBAN MUNICIPALITY, P O Box 147, oum-nam

EAST LONDON MUNICIPALITY, P O Box 134, East London, 5200
EDENVALE MUNICIPALITY, P O Box 26, Edenvale, 1610
ELLISRAS MUNISIPALITEIT, Posbus 136, Ellisras, 0555
EMPANGENI MUNICIPALITY, Private Bag, Empangeni, 3880
ERMELD MUNICIPALITY, P O Box 48, Ermelo, 2350

ESHOWE MUNICIPALITY, F O Bax 37, Eshowe, 3815
ESTCOURT MUNICIPALITY, P O Box 16, Estcourt, 3310
EVANDER MUNICIPALITY, P O Box 55, Evander, 2280

FICKSBURG MUNISIPALITEIT, Pasbus 116, Ficksburg, $730
FOCHVILLE MUNICIPALITY, P O Box 1, Fochville, 2615
FORT BEAUFORT MUNICIP/

FRANKFORT MUNISIPALITEIT, Posbu:

FRANSCHOEK MUNICIPALITY, P O Box 18, Franschosk, 7690

GEORGE MUNICIPALITY, PO Box 19, George, 6530
GERMISTON MUNISIPALITEIT, Posbus 145, Germiston 1400
GLENCOE MUNIGIPALITY, P O Box 10, Glencos 2930
GOBABIS MUNICIPALITY, P O Box 33, Gobabis 9140
GONUBIE MUNICIPALITY, P 0 Bax 20, Gonubie 5256
GORDONS BAY MUNICIPALITY, PO Bex 3, Gordons. Bay 7150
GRAAFF-REINET MUNICIPALITY, P O Box 71 Graaf-Reinet 6260
GRAMAMSTOWN MUNICIPALITY, P O Box 178, Grahamstown
GREVTOWN MUNICIPALITY, PO Bax 71, Greyiown 3600
ITEIT, Posbius 16,

HARTSWATER MUNISIPALITEIT, Pasbus 83, Hartswater 8570
HEIDELBERG MUNISIPALITEIT, Posbus 201, Heidelberg 2400
HEILBRON MUNISIPALITEIT, Heilbron 9650

HENNENMAN MUNISIPALITEIT, Posbus 29, Hennenman 9445
HERMANUS MUNICIPALITY, £ O Box 20, Hermanus 7200
HOOPSTAD MUNISIPALITE, Hoopstad 2670

HOPETOWN MUNISIPALITEIT, P/Sak X3, Hopetown 8750
HOWICK MUNICIPALITY, P Box 5, Howick 3200
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JAN KEMPDORP MUNISIPALITEIT, Posbus 241, Jan Kempdorp 8550
JEFFREYS BAY MUNICIPALITY, P O Box 21, Jeffreys Bay 6330
JOHANNESBURG MUNICIPALITY, P O Box 69, Johannesburg 2000

KAKAMAS MUNICIPALITY, P O Box 174, Kaksmas 8870

KEETMANSHOOP MUNICIPALITY, P O Box 25, Keetmanshoop 8020

KEMPTONPARK MUNICIPALITY, P © Box 13, Kempton Park 1620

KENHARDT MUNICIPALITY, O Bax 16, Kenhardt 8500

KIMBERLEY MUNICIPALITY, Kimberley 8300

KINGWILLIAMSTOWN MUNICIPALITY, PO Box 33, Kingwilliamstown 5600

KINROSS VILLAGE COUNCIL, P O Box 50, Kinross 2270

KIRKWOOD MUNICIPALITY, The Town Clerk, Kirkwood 6120

KLERKSDORP MUNISIPALITEIT, Posbus 98, Klerksdorp 2670

KNYSNA MUNICIPALITY, P O Box 21, Knysna 6570
, Posbus 7,

KOKSTAD Posbus 8,

9988

PRETORIA MUNISIPALITEIT, Posbus 440, Pretoria 0001

PRIESKA MUNISIPALITEIT, Pasbus 16, Priesks 8940

PROVINSIALE DIENSTE, Hoéveldgebied, Posbus 520, Witbank 1035
PROVINSIALE DIENSTE, NOORD-KAAP, P/Sak X5005, Kimberley 8300
PROVINSIALE DIENSTE, D0S-KAAP, Posbus 14025, Sidwell 6061
PROVINSIALE DIENSTE, DOS-TRANSVAAL, Posbus 838, Nelsprui
PROVINSIALE DIENSTE, SENTRAAL TRANSVAAL, P/Sak X448, anml
PROVINSIALE DIENSTE, WES-KAAP, P/Sak X7 Goodwood 7460
PROVINSIALE DIENSTE, WES-RAND, Posbus 4414, Johannesburg 2000

TY, P O Box 1, 5320
RANDBUAG MUNICIPALITY, P/Bag X1, Randburg 2125
RANDFONTEIN MUNISIPALITEIT, Posbus 139, Randfontein 1760
REITZ MUNISIPALITEI, Posbus 26, Reitz

KOMGA MUNICIPALITY, P O Box 21 Komga 4850

KOPPIES MUNICIPALITY, P O Box 4, Koppies 9540
KADGNSTAD MUNISIPALITEIT, Pasbus 302, Kroonstad 9500
KAL ITEIT, Posbus 94, 1740

ITY, P/Bag, Richardsbay 3900
ITEIT, Posbus 6308,

RIVERSDALE MUNICIPALITY, PO Box 79, Riversdale 6770

ROBERTSON MUNICIPALITY, P O Box 52, Robertson 6705

KURUMAN MUNICIPALITY, P O Box 4, Kuruman 8460
KPA GEMEENSKAPDIENSTE, P/Ssk X7, Goodwood 7460

LADYBRAND MUNICIPALITY, P O Box 84, Ladybrand 5745
LADYSMITH MUNICIPALITY, P O Box 195, Ladysmith 3370
LICTHENBURG MUNISIPALITEIT, Posbus 7, Lichtenburg 2740
LYDENBURG MUNICIPALITY, P O Box 61, Lydanburg 1120

MALMESBURY MUNISIPALITEIT, Posbus 52, Malmesburg 7300
MARBEL HALL MUNISIPALITEIT, Posbus 111 Marble Hall 0450
MUNISIPALITEIT, Pasbus 44, Marquard 4610
MATATIELE MUNICIPALITY, P O Box 35, Matatiele 4730
MELMOTH MUNICIPALITY, P O Box 11, Meimath 3835
MESSINA STADSRAAD, P/Sak X611, Messian 0900
MEYERTON MUNISIPALITETT, Posbus 9, Meyerton 1960
MIDDELBURG MUNISIPALITEIT, Poshus 55, Middelburg 5900
MIDDELBURG MUNISIPALITEIT, Posbus 14, Middelburg 1050
MIDRAND MUNICIPALITY, P/Bag X20, Halfway House 1685
MMBABTHO MUNICIPALITY, P O Box 42, Mmabatho 8670
MONTAGU MUNISIPALITEIT, Posbus 24, Morrtagu 6720
MOOI RIVER MUNICIPALITY, P O Box 47, Mooi Rivier 3200
MOSSEL BAY MUNICIPALITY, P O Box 25, Mossel Bay 8500

NABOOMSPRUIT MUNISIPALITEIT, P/Sak X340, Naboomsprult 0560
NELSPRUIT MUNICIPALITY, P O Box 45, Nelspruit 1200
NEWCASTLE MUNICIAPLITY, P O Box 21 Newcastie 2040

NIGEL MUNICIPALITY, P 0 Box 23, Nigel 1430

NYLSTROOM STADSRAAD, P/Sak X1008, Nylstroom 0510

ODENDAALSRUST MUNISIPALITEIT, Posbus 21, Odandaalsrust 8480
ORKNEY MUNICIPALITY, P/Bag X8, Orkney, 2620

, Posbus 217, Roodepoort 1725
RUSTENBURG MUNISIPALITEIT, Posbus: 16, Austenburg 0300

SANDTON MUNICIPALITY, P O Box 78001, Sandton 2146
SASOLBURG MUNISIPALITEIT, Posbus 60, Sasolburg 9570
SECUNDA MUNISIPALITEIT, Die Stadsklerk. Secunda 2302
SENEKAL MUNISIPALITEIT, Posbus 20, Senekal 9600
SOMERSET EAST MUNICIPALITY, P O Box 21, Somerset East 5850
SOMERSET WEST MUNICIPALITY, P O Bax 19, Samerset West 7130
SOWETO CITY COUNCIL, P/Bag X10, Kwa-Xuma 1868
SPAINGS MUNISIPALITEIT, Posbus 45, Springs 1660
STANDERTON MUNISIPALITEIT, Posbus 86, Standerton 2430
STANGER MUNICIPALITY, P O Box 72, Stanger 4450
STELLENBOSCH MUNISIPALITEIT, Pasbus 17, Stellenbosch 7600
STILFONTEIN MUNISIPALITEIT, Posbus 20, Stilfontein 2550
STRAND MUNISIPALITEIT, Posbus 3, Strand 7140
STUTTERHEIM MUNICIAPLITY, F O Bax 2, STUTTERHEIM, 4530
P O Box 53, 9
‘SWELLENDAM MUNISIPALITEIT, Posbs 20, Swellandam, €740

THABAZIMB! STADSRAAD, Posbus 90, Thabazimbi, 0380
THABA NCHU MUNICIPALITY, P O Bax 22, Thaba Nchu, 9780
TONGAAT MUNICIPALITY, P O Box 33, Tongaat, 4400
TZANEEN MUNISIPALITEIT, Pasbus 24, Tzaneen, 0850

UITENHAGE MUNISIPALITEIT, Posbus 48, Uitenhage, 6230
UMTATA MUNICIPALITY, P O Box 57, Umntata, 5100
UPINGTON MUNISIPALITEIT, Privaatsak X6003, Upington, 8800

VANDERBIJLPARK MUNISIPALITEIT, Posbus 3, Vanderbijlpark. 1800

VELDRIF MUNICIPALITY, P O Box 28, Velddrif 7365

VEREENIGING MUNISIPALITEIT, Posbus 35, Vereeniging, 1930
Posbus 14013,

QTJIWARONGO MUNICIPALITY, P O Box 2209, Otjiwarongo, SWA 6210
OUDTSHOORN MUNISIPALITEIT, Posbus 265,
008-RAND STREEKSDIENSTERAAD, P/Sak 1069, Germiston 1400

PAARL MUNISIPALITEIT, Posbus 12, mn .
PARYS MUNISIPALITEIT, Posbus 359,
PERI URBAN DEVELOPMENT BOARD. Pom 1341, Pretoria 0001
JORWA MUNICIPALITY, P O Box 67, Phalaborwa 1390
PIET RETIEF MUNISIPALITEIT, Posbus 23, Piet Retiaf 2380
Y. P ow az,

Vit Posbus 37,

VIRGINIA MUNISIPALITEIT, Posbus. 156, Virginia, 3430

VOLKSRUST MUNISIPALITEIT, P/Sak X9011 Volksrust, 2470

VREDE MUNISIPALITEIT, Posbus 155, Vrede, 2455
VREDENBURG-SALDANHA MUNISIPALITEIT, P/Sak X 12, Vredenburg 7380
VREDENDAL MUNISIPALATTEIT, Die Stadsklerk, Vredendal, 8160
VRYBURG MUNISIPALITEIT, Posbus 35, Vryburg, 4600

VRYHEID MUNISIPALITEIT, Posbus 67, Viyheid, 3100

Posbus
HKEWERG MUNICIPALITY, The Town un. vhm-rg 7320

MUNISIPALITEIT, Privaatsak 5017, Walvishaai, 9190
WARMBAD MUNISIPALITEIT, Posbus 48, Wermbad, 0480

PDRTALFHED MUNICIPALITY, P © Box Is. Pmmm 670

Y, P O Box 10, Warranton, 8530
e MUNISIPALITEIT, Posbus 708, Walkom, 8460

PORT ELIZABETH MUNICIPALITY, P © 8ox 116, Port Ei
PORT SHEPSTONE MUNICIPALITY, P O Box §, Part sh-pnu- 4240

ITY, P O Box 12, Wellington, 7655
wspmsu MUNISIPALITEIT, Posbus 31, Wepaner, 9944

POSTMASBURG MUNISIPALITEIT, Posbus 5,
T, Posbus 113,
POTGIETERSRUS MUNISIPALITEIT, Posbus 34, Potgietersrus.

rszn
0600
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Posbus 6, 8860
WESTONARIA MUNICIPALITY, P O Bax 19, Westonaria, 1780
WINBURG MUNISIPALITEIT, Posbus 26, Winburg, 9420

us



WINDHOEK MUNISIPALITEIT, Posbus 1055, Windhoek, 9100 WORGESTER MUNISIPALITEIT, Privaatsak X3046, Worcester, 6850~
WITRIVIER MUNISIPALITEIT, Posbus 2, Witrivier, 1240
WITBANK MUNISIPALITEIT, Posbus 3, Witbank, 1035 ZASTRON MUNISIPALITENT, 2astron, 9950

AMEU AFFILIATE MEMBERS / VMEO GEAFILIEERDE LEDE

NAME/NAAM CONTACT/KONTAK  ADDRESS/ADRES TEL.NR
M South Africa Keith Wilson PO Box 10468, Johannesburg 2000 (011) 9222297
A Jackson Consulting Eng. A Jackson PO Box 4814, Cape Town 8000 (021) 244144
Aberdare Cables Africa Ltd R Seymour P O Box 494, Port Elizabeth. 6000 (041) 43-1260
Abimer [Pty) Ltd Geoff Autan P O Box 782625, Sandton 2146 (011) 782625
Adams & Frost Consultants cc D Frost P O Box 13037, Vincent, East London 5217 (0431) 43-6266
AECI Limited D J Pitfield P O Box 1122, Johannesburg 2000, (011) §76-8111
AEG (Pty} Ltd M von Roon P O Box 10264, Johannesburg 2000. (011) 806-2010
African Cables Lid JH Chance P 0 Box 172, Vereeniging 1930. (016) 4-5821
African Electric (Pty) Ltd Phillip Tolmay P O Box 14040, Wadevilla 1407 (011} 827-5425
Airshrink Products C.C. Rabert Melville P O Box 447, Maraisburg 1700 (011) 4721533
Alcom Systems (Pty) Ltd Mario Scaica P 0 Box 39686, Bramiey 2018 (011} 8870900
Aluex [Pry) Ltd J A Botha P O Box 825, Middelburg 1050 (01321) 27262
Alusaf {Pry) Lt AJF Botha P O Box 284, Empangeni 3880 (0381) 51111
Angeen Technalogies Pry Ltd R P Costzee PO Box 518, Milnerton 7435 (0228) 72140
Anode Elect Eng & Con Co. Henry Barnard P O Box 673, Brakpan 1640 (011) 558370
Ash Brothers (Pty) Lid Robert Schmidt P O Box 606, Johannesbura 2000 {011) 834-3751
Ases Electric (SA) Ltd P 0 Box 1630, Bedfordview 2008.
ATC (Pty) Ltd K Leaper P O Box 863, Brits 0250 (01211) 20071
Ballanden & Robb 0 A Robb P O Box 78734, Sandton 2146 {011) 7831038
Baka (Pry) Ltd Johan Schierilzko P O Box 120, Olifantsfonein 1665 {012] 611862
Bernard Dudiey Managing Diractor P O Box 473, Constantia 7848
Biderman, Finn, Beskhuizen & Ass. P vd Westhuizen PO Box 1351 Cape Town 8000 {021) 243177
Bohler, Brooke Pattrick (Pty) Lid | Bohler P O Box 422, Bediordview 2008
Bouwer Viljoen Inc. Koos Gertenbach P 0 Box 1155, Upington 8800 (0541) 5481
Bowthorpe-Hellermann

Deutsch (Pry) Lid Neville Clarke P 0 Box 27063, Benrose 2011 (011) 616-1960
Brain Colquhoun, O'Donnel & Part.  Managing Director PO Box 31757, Brasmfontein 2017
Brown Boveri SA (Pty) Lid § Smith PO Box 1500, Johannesburg 2000 (011) 832-2861
Cahi de Vries & Brink P O Box 26321, Arcadia 0007 (012) 3430236
Cahi de Vries & Brink Koos Myburgh P O Bax 1079, Blosmfontein 5300 (051) 7-6081
Cegelec [Py} Lid EJ Stendert P O Box 8023, Elandsfontain 1406 (011) 974-5201
Charles Elvey Agencies Mansging Dicector P O Box 8082, Johannesburg 2000.
Circult Breaker Industries Torry Grills P 0 Box 831, Johannesburg 2000 (011) 9747033
Clinkscales, Maughan, Brown & Fart. Managing Director PO Box 196, Port Elizabeth 6000,
Clinkscales, Maughan Brown & Part B R Hadfield P 0 Box 570, Cape Town 8000 (021) 244133
Connesco CC BF Boombes PO Box 12468, Benoryn 1604 (011) 917-2730
Conradie D J J & Parters Managing Direcor P 0 Box 17031, Groankloof 0027.
Conradie D.J R & Venter CL Meintjes PO Box 1008, Bloemfontein 5300 (051) 47-1636,
Cu Al Engineering M E Walsh PO Box 18226, Dalbridge 4014,
Culinan Electrical Dave Smith P/Bag 18, Olifsntsfontein 1665 (012) 812851
CCG Systems (Pty) Ltd Frans Lackinger P O Box 192, Kempton Park 1620 (011) 394-2020
Crabtree J A (Pty) Ltd B Rodgers P 0 Box 413, Springs 1560
Crompton Parkinson RSH Wiseman P O:Box 4236, Johannesburg 2000 (011} 680-3400
Cutler-Hammer (SA] Ltd Mansging Director P 0 Box 14089, Wadeville 1422.
De Villirs & Moore Abs de Villiers: P 0 Bax 472, Durbanville 7550.
Decalight T J P Wilson P 0 Box 258, Paarden Eiland 7420 1021) 17076
Development Bank of SA WS Naudé P 0 Rox 784433, Sandton 2146 (011) 4d5-2447
Digital Data System OC P O Box 35872, Northcliff 2115
Distribution Components co Chris Nash P 0 Bax 139, Randburg 2125 1011) 7922705
Drewatt Hubble & Pokorny Inc R Everatt P O Box 47270, Parklands 2121
Du Toit C A & Vennots Mor M L Loest Posbus 4256, Pretoria 0001.
Du Toit C A & Partners Henk Turkstra P 0 Box 2509, Cape Town 8000 (021) 23-7220
Du Toit & Van der Vyver DCUduToit Posbus 2917, Kaapstad 8000, (021) 24813778
Duncansby (Pty) Ltd John T Grundy P 0 Box 10508, Strubenvale 1570 (011) 56-8385
Eberhardt-Martin (Pty} Ltd Roger Martin P 0 Box 85027, Emmarantia 2029, (011) 673:2036
Electrical Contractors Ass.

of SA (EAC) Dennis Kneale P 0 Box 5327, Johannesburg 2000 (011) 8141112
Electrical Moulded Components Managing Director P O Box 872, Honeydsw 2040
Electrical Protection Co. {Py) Ltd A CBames P O Box 14633, Wadeville 1422 (011) 8275812
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Electro Network (Pty} Ltd D Jackson P O Box 57458, Springfiald 2137.

Elen Elect. Enclosures (Pty) Ltd J M Kapral Unit B3, P O Box 716, Florida 1710 011) 6781277
Eronco SA Pty Led LJ Ward P 0 Box 32012, Braamfontein 2017 (011) 4035941
JC Germishu P O Box 1369, Randburg 2125 (011) 789-2313

melngr & Annnhm H Weitzel P 0 Box 2142, Windhoek, SWA 9000 (061) 35165
Farad (Piy) Lid Managing Director P 0 Box 31220, Brasmfonitein 2017
Ferreira & Vennote Cloete Delport P 0 Box 28985, Sunnyside 0132 (012) 26-0803
Fuchs Electrical Industs Managing Director P 0 Box 3758, Alrode 1451,
Gardnor & Carpanter 0 Gardnar 278 Oxford Sireet, East London 5200
GEC Cables Co. B D Scott-Hayward P 0 Box 13004, Knights 1413 (011) B26-6647
GEC Measurements R Dismore P 0 Box 39145, Bramiey 2018.
(GEC Power Distribution Ltd P M Elder P O Box 13024, Knights 1413 {011) 826-6647
GEC Projects Co. S A Keightley P/Bag 1, Bramiay 2018 1011} 867-1800
Genwast Industries. (Pry) Ltd Hilton Murphy P 0 Box 5031, Benoni South 1502 (011) 526111
Golix CC € J Vermaak P 0 Box 342, Bellville 7530.
Grasslin Controls SA (Pty) Lid S W A Raabe P 0 Box 303, Lonehill 2062
HV Test & Power Control cc 8 A Madeley P 0 Box 651287, Benmore 2010 (017) 8832148
Hawhker-Siddeley Africa [Switchgear) Frank Goulding P 0 Box 417, Raodepoort 1725 1011) 764-2566
Hawher-Siddeley Africa Managing Diractor P 0 Box 14359, Wadeville 1422.
Hill Kaplan Scott ine. Trevor Gaunt P O Box 3965, Cape Town 8000 (621) 23-7050
Huletts Aluminium Ltd F C Montgomery P 0 Box 25, Oiifantsfontein 1665 {012) 61-2641
Interswitch (Pry] Ltd Dister Korner P 0 Box 11048, Johannesburg 2000 (011) 6781193
Insulator Industries cc Managing Director P 0 Box 258, Benoni 1500,
4 J Anderson Raadgewende

Ingenieurs Managing Director P 0 Box 1197, Cape Town 8000.
James Croswell & Associates V A Raynal P 0 Box 480, Rivonia 2128 (011) 726-2328
John L Kenyon Suppliers Managing Director P 0 Box 11101, Dorpsprut, Pistermarizburg 3206.
Karl Pfisterer (SA) Pty Ltd Richard Jones P O Box 6530, Dunswart 1508,
Kennedy & Donkin Africa (Pty) Ltd J Moon P 0 Box 4358, Rendburg 2125 {011) 8834680
Kilpatrick SA (Pry) Ltd B Gilbert P 0 Box 6869, Johannesburg 2000,
Klackner-Moeler [SA) Pty Lid Ray Hudsan P 0 Box 100, Kempton Park 1620 {017) 9753937
Kwandebele Nat Dev Corp Lid AJ van Wyk P 0 Box 1300, Bronkhorstspruit 1020 (012121) 3421
Kwazulu Finance & Investmant

Corporstion Ltd Managing Director P O Box 681, Ladysmith 3370.
Kwikot Ltd Pater Nash P 0 Box 369, Benoni 1500 {011) 892:2030
Larry Barnett International

(Pty) Lud Lorry Barnett P 0 Box 166, Johsnnesburg 2000 {011) 8241210
Liebenberg & Stander:

Mechanical & Electrical K Garner P 0 Box 2618, Cape Town 8000 (021) 235101
Lumex (Pty) Ltd Managing Director P 0 Box 39045, Bramley, 2018.
Marais G H & Vennote W Seymour Posbus 17839, Pretoria 0001 {012) 325-3980
Merlin Gerin Electric (Py) Lid L Duvenhage P 0 Box 8090, Dunswart 1608 {011) 892:1001
Merlin Gerin (Pty) Ltd Managing Director P 0 Box 889, lsendo 1600
Merz & Wclellan (SA) Angus McFariane P 0 Box 31012, Braamfontein 2017 {017) 339-6754
Middelburg Steel & Alloys Managing Director P 0 Box 781815, Sandion 2145,
Midland Equipment Pty Ltd Mansging Director P 0 Box 440, Kempton Park 1620
Netplan Raadgewende Elektries ing L du Preez Hamiltonstraat 23, Harrismith 9880
NelCL Best Direkteur Posbus 1815, Welkom 9450
Nienaber en van der Walt Posbus 1639, Rivonia 2128 011} 8081355
Nordland (Pty) Lid Cyrio Nunns P 0 Box 522, Muldersdrif 1747 (011) 957:2003
Norman Cornish Les Brown P 0 Box 82552, Southadale 2135 {011) 6805541
North & Robertson Managing Director P 0 Box 309, East London 6200
Oak Industries (SA) (Pry) Ltd Managing Director Posaxnn,ﬂmmadmngmo.
Ogatin (Pry) Ltd Managing Director P O Box 514, Roode;
Olen & Foster M'S Foster 710 Nedbank nunmsmndsunlhn-aoﬁl (012)24-0020
Oscar Computers
Tochnologies (Pty) Lid A Nartje P 0 Box 725, Randburg 2125 (011) 7891203
Qve Arup & Pertners Managing Director P 0 Box 52285, Saxonwold 2132.
Pelser WJ Managing Director P 0 Box 5372, Mmabatho 8681
Plantech Associate Inc. Hein Schuld P 0 Box 20206, Alkanirant 0005 (012) 3488643
Power Engineers (Pry] Lid Jim Lappin P 0 Box &4, Eppindust 7475 (021) 64-2681
Power Instaliations Pty Lid S W Freebor P 0 Box 11655, Randhart 1457 {017) 8641692
Powerines (Pty) Ltd N.J Kimber P 0 Box 1989, Johannesburg 2000 (011} 403-6600
Performed Line Products D Kambouris P 0 Box 958, Pietermaritzburg 3200 (0331) 7-1520
Programming Skills (Pry) Ltd Managing Director P 0 Box 4137, Randburg 2125.
Protective Switchgear Managing Director P O Box 8738, Johannesburg 2000.
Pirelli General Cables Managing Director P 0 Box 11158, Bloubergrant 7443,
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Raychem (P} Lud

Raymond Theron, Bouwer & Viljoen

Republic Powsr & Communication
Co (Pry) Ld

Reyrolle Switchgear Lid

Managing Director
Best. Direktour

Managing Director
W Tindle

Robertson F H & Assoc FH Robertson
Rocla [Pty) Ltd WMr Armstrong
Ron Slatem & Associates RR Slatem
SA PVC Cables K MeArthur
SABC P Fraser
Seottish Cables Managing Director
st e
Siemens SA (Pty) Ltd R van Ark
Sigmaform SA (Pry] Ltd Raymond Faxcroft
‘Spracher & Schuh (Pty) Lid P Smith
Steyn van Rensburg, Frigeni Managing Director
Switchboard Manufacturers Managing Direetor
Technikon Pretoria Skool vir Elektriese
Ingenieurswese
DF Bisschoff

The Fibre Glass Shop Hilton Dalbock
Thermotek Development (Pty) Ltd L Gil
Thor Lighting SA Pty Ltd Managing Director
Tinning & Galvanising indust Eben Henning
Tubswrights (Pry) Ltd Frik Liebenberg
Unie Staaikorporasie SA Bpk Pest de Viliers
Uniplan {Pty) Ltd Managing Director
Vaalcot cc Terry Young
Van Niekerk J D & Vennots Dirk van Niekerk
Van Niskerk Kleyn & Edwards BK Frow
Vector David Gilbert
Vorster vd Westhuizen en Vennote  Johan Ventsr
Waco Disbributors Ken Buekton
Watson, Edwards & vd Spuy AE Sharpe
Weyers Botha & Hubee Koos Weyers.
Yelland Enginesering (Pry) Lid HJ Yelland
York Fibreglass Pressing

(SA] [Pry) Ld Managing Director
Yorkshire Switchgear (SA) (Piy] Ltd  Menaging Director
Zumtobel-Barlte (Pty) Ltd P A Davies

PO Box 134, Ofifantsfontein 1665
Pasbus 1155, Upington 830D,

P O Box 2357, Halfway House 1685.

P O Box 808D, Elandsfontain 1406 (011) 974-2866
PO Box 542, George 6530 (0441) 742144
P O Box 92, Roodepoort 1725

P 0 Box 67452, Brysnston 2021 (011) 7062737
P O Box 5093, Johannesburg 2000 (011) 618-3500
P O Box 8606, Johannesburg 2000.

P O Box 188, Pietermaritzburg 3200,
76 Valloyviaw Road, Morningside, Durban 4001,

P O Box 4583, Johannesburg 2000 {011) 1159111
P 0 Box 32, Maraisburg 1700.
P O Box 61506, Marshalitown 2107 (011)453:5022

P O Box 28727, Sunnyside 0132.
P 0 Box 40086, Red Hill 4071.

Kerkstraat-Oos 420 Pretoria 0002 012) 3185121
P O Box 7166, East London 5200 (0431) 46-1287
P O Box 451, Silverton 0127

P O Box 43075, Industria 2042

P O Box 3779, Alrode 1451 {011) 864-2680
P O Box 2358, Vereeniging 1930 (016) 45133
Posbus 48, Vereeniging 1930 (016} 45122

P O Box 7258, Johsnnesburg 2000.

P O Box 920, Edenvale 1610 (011) 452:3240
Posbus 50645, Randburg 2125 (011) 782643
P O Bax 72827, Lynnwood Ridge 0040.

P O Box 1884, Johannesburg 2000 (011) 835-2221
Poshus 398, Losvenstein, Bellville 7530 (021) 953-2080
P 0 Box 461, Johannesburg 2000 (011) 9331657
P 0 Box 783569, Sandton zus

P O Box 7100, ) 667-1021
P O Box 10993 .hmnnnhum 2000 (011) 832-2061

P O Box 1361, Pientown 3600
P O Box 157, Pinetown 3800.
PP O Box 2421, Alberton 1450 (011) 807-1840

HONORARY MEMBERS / ERELEDE

1916-1936

DR. H J VAN DER BIJL - Electricity supply commission

J ROBERTS - Durban
E POOLE - Secretary/Sekretaris

1938

L L HORRELL - Pretoria

1844

G H SWINGER - Cape Town
1845

AT RODWELL - Johannesburg
1950

DR J H DOBSON - Johannesburg

1851
H A EASTMAN - Cape Town

1966

W BELLAD-ELLIS - East London
J C FRASER - Johannesburg

C KINSMAN - Durban

118

1956
W H MILTON - Electricity Supply Commission
A MORTON JAFFRAY - Salisbury
Major S G REDMAN - Merz & MeLellan, Johannesburg
Clr. CE K YOUNG - Pietermaritzburg

1957
D A BRADLEY - Port Elizabeth

1958

Col. E G EWER - Pietermaritzburg
AFODEN - East London
CRHALLE - Pietermaritzburg

i F o ) CASTELYN -Blosrolontain
Cir, L P-DAVIES - Springs

1962
S R SIMPSON - Bulawayo
J L VAN DER WALT - Vereeniging

1963
€ G DOWNIE - Cape Town
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JC DOWNEY - Springs
RLKANE - Johannesburg

1965
G J MULLER - Bloemfontein

1967
Clr. J D MARAIS - Johannesburg
J R TELLES - Lourence Margues

1969

W. BEESLEY - Esteourt

PA GILES - Esst London

D MURRAY-HOBBS - Port Elizabeth
E L SMITH -Boksburg

1971

D HUGO - Pretoria

ACT FRANTZ - Cape Town
HT TURNER - Umlati
RLEISHMAN - Johannesburg
R M O SIMPSON - Durban

W ROSSLER - Pretoria

F STEVENS - Durban

JF LATEGAN - Stallenbosch

1973
R G EWING - Past Secretary

197/

Cir. H G KIPLING - East London
C LOMBARD - Germiston

D C PLOWDEN - Johannesburg

J G WANNENBURG - Chief Inspector of Factories

1977

Dr. R L STRASZACKER - Electricity Supply Commission

AA MIDDLECOTE - Fish Hoek
G C THERON - Vanderbijipark
A C WADDY - Pietermaritzburg

1979
R W BARTON - Welkom
Cir. HJHUGO - Roodepoort

1881

J D VAN WYK - CSIR

Dr. R B ANDERSON - CSIR
JOHAN MORRISON - Affiliate

1983
TCMARSH - Affifiats
J K VON AHLFTEN - Springs

1985

A A WEICH - Chief Inspector Occupational Safety

K G ROBSON - East London

COUNCILLOR R L DE LANGE - East London
E DE C PRETORIUS - Poichefstroom

‘W BARNARD - Johannesburg

1887

AP BURGER - Pretoria

J D DAWSON - Uitenhage
D H FRASER - Durban
DC PALSER - Cape Town

HONORARY MEMBERSHIP / ERELEDE

ANDERSON RB
BARNARD W
BEESLEY W
BARTON RW
BURGER AP
DAWSON JO
DE LANGE RL.
DOWNEY JC
DOWNIE CG
EWING RG
FRANTZ ACT
FRASER DH
HALLE CR
HUGO HJ
LEISHMAN R
LOMBARD C
MARSCH TC
MIDDLECOTE AA
MORRISON JA
MULLE GJ
PALSER
PRETORIUS EDE C
ROBSON KG
SIMPSON RMO
SMITH EL
STEVENS F

STRASZACH
TELLES JR

AMEU TECHNICAL MEETING — SEPTEMBER 1988

Thatchers Field 262, Lynnwood 0081
3 Central Strest, Houghton 2198
P O Box §, Howick 3290
P O Box 75830, Gardenview 2047
Posbus 29058, Sunnyside, Pretoria 0132
P O Box 45, Uitenhage 6230
4 Latamer Street, Berea, East London 5200
10 Jessop Road, Selection Park 1560
Rectory Gardens, Broadwater, Worthing, Sussex, England
P O Box 779, East London 5200
7 New Way, Pinelands, Cape Tawn 7405
P O Box 147, Durban 4000
22 Connaught Road, Pistermaritzburg 3201
Maudstraat 110, Florida 1710
66 Tana Road, Emmarentia Ext. Johannesburg 2095
Posbus 4181, Germiston-Suid 1411
20 Belia Street, Lakefield, Benoni 1500
20 Tenth Ave, Fish Hoek 7975
P O Box 792, River Club 2143
Wilcockweg 35, Bloemfontein 9301
110 Rathfelder Ave, Constantia 7800
Barnardstraat 6, Potchefstroom 2520
Cloud Rise, 61 Vincent Gardens, East London 5247
71 Hunters Way, Umgeni Park 4051
202, Unie Park, 7600
3 Caister Lodge, ZM Musgrave Road, Berea, Durban 4001
240 Smith Street, Muckleneuk, Pretoria 0002

Predioi 1 Janeiro / GAB. 1-3 Andar, Avenida Samora Machel 285

Maputo, Republica Popular de Mosambique



THERON GC
TURNER HT
VAN WYK Dr JON
VON AHLFTEN JK
WADDY JC

191517
1917-18
191920

1961-52
196253
1953-54
1864-55
1955-56
195657
1967-58
1958-59
19569-60

1961-62

Beethovenstraat 7, Vanderbijipark 1300

33Heaton Nicholls Road, Kloof 3600

Roosstraat 195, Meyerspark 0184

204 Little Killarney W/S, Newmontweg Seicourt, Springs 1560
27 Marshall Road, Athlone, Pietermaritzburg 3201

*JH Dabson
*J Roberts
*B Sankey
*TCW Dodd
*GH Swingler
*J Roberts
*B Sankey
+JM Lambo.
*R Macauley
*LL Horell
“LF Bickell
*GG Ewer
*A Rodwell
*JH Gyles
*HA Eastman
*1J Nicholas
*A Rodwell
JS Clinton
*JW Phillips
GJ Muller
C Kinsman
*A Foden
DA Bradley
CR Hallé
JC Downoy
*AR Sibson
*JC Fraser
GJ Muller
*DJ Hugo
*JE Mitchall
*JL van der Walt
CG Downie
*RW Kane
RAMO Simpson
€ Lombard
“PA Giles
JC Downey
AW Barton
*D Murray-Nabbs
GC Theron
HT Turner
JK ven Ahiften
JC Waddy
£ de C Pratorius
KG Robson
PJ Botes.
DH Fraser

AHL Fortmann

Johannesburg
an

Port Elizabeth
Pretoria

(Cape Town
Durban
Johannesburg
East Landon
Bloemfontein
Pratoria

Port Elizabethy
Pletermaritzburg
Johannesburg
Durbsn

Johannesburg
Zimbabwe {Harare)
Zimbabwe (Bulawayo)
Blosmfontein
Durban

East London

Port Elizabeth
Pletermarltzburg
Springs

Zimbabwe (Bulawaya)
Johannesburg
Blosmfontain
Protoria

Zimbabwa (Harare)
Keugersdorp

Cape Town
Johannesburg
Durban

Germiston

East London
Springs

Welkom

Port Elizabath
Vanderbijlpark
imtali

Springs
Pietermaritzburg
Potchefstroom
East London
Roodepoort
Durban
Jahannesburg
Banoni

Boksburg

VMEO TEGNIESE VERGADERING — SEPTEMBER 1988




ATTRIDGE WH
BARRIE JJ
BOBEK KH
BOYACK IF
BRUMMER JG
BURTON CR
CAMPBELL AR
CLINTON JS
CONRADIE DJR
CRONJE W J
DAWSON C

DE VILLIERS AP
DE VILLIERS EE
DREYER MC
DUNSTAN RS
FUTCHER L
‘GAMBLE JS
‘GILMOUR RR
HARVEY PH
HEASMAN GG
HESS |

HILL DR
HONNIBALL GT
LIEBENBERG SJ
MOGOWAN JM
McGIBBON J
McINTYRE HA
MOLE EW
McWILLIAM EA
POTGIETER NA
PSOTTA KU
RATTEY WP
REICHERT WJ

ROSSLER A
SCHREUDER TP
SCHOLES EH

VAN DER MERWE FJ
WILLIAMS JT
WEAKLY SL

WYLIE RUS

AMEU TECHNICAL MEETING — SEFTEMBER 198§

PAST MEMBERS / VOORMALIGE LEDE

P O Box 369, Port Elizabeth 6000

82 First Avenus, Dunvegan, Edenvale 1510

&3 Wastville Road, Westville 3630

44-15Th Street, Menlo Park 0081

Posbus 17, Stellenbosch, 7600

54 Memorial Road, Kimberley 8301

P O Box 3, Impendhele 4545

P O Box 4648, Johannesburg 2000

Posbus 1009, Blosmfontein 9300

Waningstraat 27, Groenkloof, Pratoria 0181

Electricity Supply Commissian, P O Box 2408, Durban 4000

P O Box 603, Hermanus 7200

Impalapark 16, Impalapark, Irene 1675

Kommissarisstrast 107, Welgemoed 7630

£ 0 Box 15024, Emerald Hill, Port Elizabeth 6001

170 Otter Street, East Park, Kempton Park 1620

114 Formosa Garden Village, P O Box 416, Plettenberg Bay 6500

21 Henry de Stadler, Close Fish Hosk, 7575

P O Box 581, Greytown 3500

P O Box 77, Fort Victoria, Harare

15 Upper lsabel Ave, Newlands 7700

23 51 Andrewstr, Durban North 4057

P O Box 17031, Groenkloof 0027

Posbus 98, Pretaria 0001

{Chairman) The Standard Bank, P O Box 373, Harare, Zimbabwe

P O Box 47, Doonside, Nata 2500

95 Gen Hertzog Road, Three Rivers, Verseniging 1930

P O Box 39683, Bramiey 2018

202 Nicholson Street, Brookiyn, Pretoria 0181

Webbstraat 1211, Queenswood, Pretoria 0186

Malherbestraat 8, Upington 8800

50 Neethiing Street, Strand 7140

P/a Universiteiisingenieur, Universiteit van Kaapstad, Privaatsak,
Rondebosch 7700

53 Azalea Gardens, 391 Alexandra Road Pietermaritzburg 3201

P O Box 591, Vredendal 8160

20 Gavin Avenue, Pine Park 5194

Posbus 1111, Carletonville 2500

P O Box 1617, Pretoria 0001

41 Hospital Street, Cradock 5880

£ 0 Box 217, Germiston 1400

2



% H. V TEST ¢

CC.

Register No, CK 85/01218/23

75 Maude St., Sandown 2196, P.0. Box 651287, Benmore 2010, South Africa Tel. (011) 883-2148/9, Fax:(011) 884-2606

Typical vehicle mounting arrangement of BAUR Syscompact
cable fault location and test equipment

PRODUCT RANGE

‘Cable Fault Locating E
Cable Tracing Equipment

Dielectric Voltage Test Instruments 0—300 Kv

Partial Discharge

HLV. Substation Portable Test Voltage and Frequency In-
jeetion Set

Rotating Machinery Test Instruments

pment

# Location of short-circuits, cable cuts, low-re-
sistive, high-resistive as well as intermittent
cable faults

Application of the classic impulse reflection
method with most modern memory techno-
logy (singe core measurement, comparison

Stepless testing up 1032 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 fest
voltage)

Location of sheath faults according to the
step-voltage method

Thumping for accurate pin-pointing by
measuring the time difference between mag-
netic and acoustic signal, using the delay time
differential method (solution for problems
with cables in ducts)

Terry Young

P.0. Box 920
Edenvale 1610

28 Mopedi Road
SEBENZA 1610

V
a
a
|
G
0
I

Vince Mc Laughlin

VaalCor

LOCALLY DEVELOPED
COMPUTER CONTROL
SYSTEMS FOR:-

e TELECONTROL

¢ BUILDING MANAGEMENT

¢ DEMAND CONTROL

® COMPUTER NETWORKS

® WATER PURIFICATION PLANTS
® DATA COMMUNICATION

FOR ENQUIRIES CONTACT:

Fax: 452-3326
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INDEX TO ADVERTISERS
AANWYSING VAN ADVERTEERDERS
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SIMEL — MALICO

L.V. INSULATED
BUNDLED CONDUCTOR
A NETWORKS -

SIS TISIIS IS,
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¥
[l A.M.E.U. APPROVED
[J Manufactured in accordance with
French spec UTE 33-209
[J Widely used throughout France for
over 10 years
[ Quick and easy to install, system
allows consumers to be connected
with lines live using insulation piercing
connectors
[l Only two pieces of hardware
needed to erect bundle
[J Phase and neutral midspan joints
preinsulated allowing connector to be
erimped through insulation eliminating
need to insulate joint after crimping
[ As system is totally insulated wire
throwing and tree trimming no longer
a problem
[J Bundled conductor consists of
3-phase cores, 1 lighting core, 1
neutral/catenary core
[J The most economical overhead
insulated cable system
EBERHARDT MARTIN
(Pty) Ltd
P O Box 85027
Emmerentia Tvl 2029

b Tel (011) 673-2036
, Telex 4-24031
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Looking for
an
electrical contractor?

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 shoddly
or defective workmanship to a value of R70 000,00.

=3 z T i S
= ECASA) Telephone: (011) 614-1112/3 e
= 126 Box 53367 Telex: 4-84073 SA ;
L e Jeppestown 2043 e = |

I




gned by Experts
Manufactured by Litemaster

Onoe again Liemaslor infoduces a wholo new concopt n
slectrical ac:

D .aIC\IM’ RANCGI

The Designer Range offers the user a whole new range of
products which are technologically advanced and easy fo
instail

Modular Design
Al Jiiches ondl

maodular. They can be installed separaely.

Invtine Wiring

The compaonents have been designed fo allow inine wiring.
Noloaping meces ot nsralalion s stor

Exra Earth

Terminal
The yoke sirap has an exira ferminal for masximum safety.
Silver Cadmium
Under overioad condifions, the contacts will nof weid logefher
because fhey are manuiactured from silver cadmium

Cover Plates
Designer Range has been designed fo fit siandard
Masferifle cover plates.

Components

Cormponents snap fit 1o he yoke strap, from fhe back. They

<cannol be pushed hrough he front of the yoke strap.

45 mm Dopih

The Designer Range has a low profile, which is only 15 mm
he product is ideal for plaster depth appilications.

As usual all our products ore manufactured 1o ine highest

standards of quasity and scrfefy.

5425, Bl
Cope Town [021) 513291, Duban: ml) 292494,
Port Elizabath: (041) 54-347112.

STEEL OR PLASTIC
COVER PLATES.

5488 APPROVED
S~

nrro £
m( S ﬂ/ o
h wu 16 AP :,M"rwu&
Biftkers
YOKE STRAP S3/TASTS
ST
TESiricn
TERMINAL WiLL—
Pl e
iR TEVORE
AN
SOCKET MODULE

[

| Fostio: Litemasier, P.O. Box 14040,
y FREE copy of g @ que.

1

|

1 CompanyName

]
]
:
: COMMITTED TO QUALITY, SERVICE AND SAFETY
5 AT OON AT AJM 0383



The un
authorltqugf'cuit

nuy designed for supply authority
i i istri] ion kiosl

S“PP'

and mini sub-stations.
Features
"A choica of throe different time delays.
@ A choice of three different instantaneous trip
Emnhs {400%, 900%, 1 500%).
be used as load !lrm&er

Designed for use as a tariff cirouit. breaker.
® Zero point arc extinguishing — guaranteeing full
nhsorptmn of maximum prospective let through

l:.m. terminals.
nmgm] surface mmmung facility.

l-fandlalmfung devmemmlabh
Sealing of shroud to breaker.

-]]ma.hnrcunl:eudedm
nnoruffposiunm
® Tough thermopl. I
shmud clips onln bmakur |
crews).
UP‘mforsupply TS
authority’s
legend.
When your reputation’s on the line.
freuit Breaker Industrics Lt PO, Box 881, Johannes!

burg 2000. Tripswitch Drive, Elsndsfontein,  xii
Aok artiasy s ot Tk (011)974-T035. Thiex: 428061, Fax: (01 1) 360 90y TA ipewiteh Jabammeetrh



Over

one million
sold.
And still
flo-ing
strong.

E'megafio.
Water heating systems.
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POWER SHARING ......

Rising out of solid beginnings, ASEA ELECTRIC and BROWN BOVERI SOUTH AFRICA
have joined forces to become the local electrical engineering giant.....

...... operating as Brown Boveri Technologies (BBT), our combined resources
give us the capability of supplying the largest range of industrial electrical products,
and systems in South Africa.

Brown Bover Technalogies (Ply) Limited P.O. Box 891 Pretoria 0001 Telephone (012) 79-7020 Telax 3.22117 8A Telelax (012) 76.7072



Cullinan Electrical is committed i
single-mindedly to the supply of c u I I l nal'l
equipment, experience and

expertise to the transmission, Electrical

control and measurement of
electrical energy. Private Bag 18 OLIFANTSFONTEIN 1665

Tel: (012)612551 Tix. 3-21056




