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places

From a low voltage contactor to power transformers rated at
800 MVA, you'll get it at ASEA.

That's because ASEA has the manufactunng resources, as
well as the technical expertise, to cover your every electrical need.

From a single pushbutton to a complete turnkey installation,
you'll get the power you want in the form you need.

ASEA

ASEA ELECTRIC SOUTH AFRICA LIMITED
P.0. Box 691, Pretoria, 0001, Telephone (012) 79-7020, Telex 3725 SA

Making power work for our people

Clows 8 Co04IA
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2 ‘ The Cullinan Elecm\cul Group of Companies, committed single
' mindedly to the supply of equipment, experience and expertise
1o the generation, transmission and control of electrical energy.
. Cullinan Electrical, a partnership of Cullinan Holdings and Blue
Circle based on quality of work, of product and customer service

— “Package in Power”.
CULLINAN CTRICAL GROUP OF COMPANIES
Private Bag 18, Olifantsfontein 1665. Republic of South Africa, Telephone (012) 61:2217.

Telex 3:2156 SA, Telegrams “Industry" 3
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Answer 2. |

IN THE SHOWER |

Here is an economical and very practical way to |
improve or to update the standard of your servant's

quarters.

MONEY SAVING — Short hot water pipes means
savings in money and energy — simply connect to
cold water supply and convenient pow-r source, It
also su) gllea hot water to a nearby bas|

NE| SAVING — This EB15 ahnwar gives up
to 45 litres at 37°C all at once. The reheating time
. from cold to approximately 85°C is 20 minutes and
the storage capacity is 15 litres.

Answer 3. i samiroom
Answer 1. ThoStisbel Elron aectric water

heater is ideal for use in homes, offices, shops,

IN THE KITCHEN Rospitals, faciorles — anywheré where small
The EBK5 wall mounted kettle is a quantities of hot wu|er m required.
three in one versatile unit: kettle, MONEY SAVING — SNUS is ﬂas!%ﬂad for
jeyser and mixer tap, a boon in any UNGRTaIK o UndRrEolNtet moummp elect
Rome. ideal for even ihe smafiest temperatures from 35°C to 85°
itchenofflce, shop of factory, whieh 13 delvered through our
MONEY n be fitted soeclally designed st hlendal
over every ok Easy p. Easy to instal, s
installation — simply connect to com\!cl to cold wnlsr aupply and
cold water supply and a convenient any convenient power point.
power point, The EBKS economically  High efficiency heating means
replaces the geyser and keula hot lower operating costs,

watgr sugply I the kilche:

RV SAViNG - Heat only the
amoum of water to any temperature
fram 40°C 10 boiling point you want

f1om washing up lo making & cup
of tea — no waste of electricity!

Answer 4.
IN THE HOME
Solar Energy Is an investment for the
future The Stiebel Eitron Solar System
ullzes solar energy for your domestic hot
Wilal YDE\A"O en
- Lﬂl the Stiebel Eltron Solar
Syslmn "enhanice and Improve your comfort by
Qiving you constant hot e e hout your
home throughout the day or night
Designed to withstand Wosthe! condmona
anywhere from the Antarctic to the Sahara!
MONEY SAVING — Offers up to 70%
ings on your hot water supply costs.
ENERGY SAVING —

Uses the inexhaustable,
independant source of
anergy from the sun —
lower electricity bills! x
—
.
nd sanitary water s
el Eltron, gADLAB

ling plum!
e unmly from Sti
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Electricity, the most powerful force for  service and invaluable fechnical advice

progress in our age, flows to you safely and assistance to the end user, no matter
and reliably by means of Aberdare Aycliffe  what the size and scope of his operation,
Cables. Light, heat and energy — basic require-

But we don't just manufacture cables ments brought to you with
to the highest possible standards. We and absolute dependability by
our distribution network provide keen Aberdare Aycliffe,

Edenvale (011) 609-4020, Port Elizabeth (041) 45331,

Hocky Bates oodship A ay 5048
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Lighting the Brixton Tower
horn C.S.1. Floodlights is like

planning a building without foundations.

An unusual lighting problem
frequently calls for an innovative
solution.

That's why SABC used
mC.S..

in outdoor lighting goes back 50
years and today covers 164
countries
and seven

asaiood
ighing or
ety
and
Socuty
Toring

speci
research. Pioneering most of the

light sources you see today, and
many you 'll be seeing tomorrow.
Itis this unparalleled experlence

top South
/-c\:gccn organisations

Vour specific Ilghtln%;\\seds
may not be those

That's why you need to look
01 the Intemational expertise
and knowledge that Thom will
offer you.

THORN. Imp the quality of light.



Full coverage

A complete range
of motor control
and switchgear—
from components to
prewired load and
control centres.

KLOCKNER-MOELLER | 2ol e

Johannesburg South: Alrode. Tel (011) 864-1650
Johannesburg West: Lea Gien, Roodepoorl. Tel (011) 6741040

Motor Control, Switchgear | G s s, i = o =
and Industrial Electronics | Wicn i w i

Rolfes Webster Hamilton 1267




TRANSFORMERS; MINIATURE
& MOBILE SUBSTATIONS

OAK

MINIATURE SUBSTATIONS
Manufactured to S.A.B.S. 2029 and 1030 — o
KVA Rating — up to sookvA

Voltages  —upto 11
Cooling  —ONA e voltages

The Mini Substations can be supplied with HT &
LT switchgear to suit customer requirements.
Our Technical staff hold themselves available to
discuss specialised customer requirements
Available in steel or fibreglass enclosures to suit
environmenf

MOBILE MINI SUBSTATIONS

Of compact design for use in Mining and
Industry. Capable of movement, with skids or
wheels. Designed and manufactured to meet the
highest quality requirements. In similar ratings to
those shown above.

WHEEL ARRANGEMENT

Mobile Mini Substations are fitted with standard
uni or bi-directional wheels, either flat or flanged
to customers specifications

DISTRIBUTION TRANSFORMERS
Manufactured to S.A.B.S. 780 and bearing the
S.

KVA Rating — 510 3 150

Voltages — upto 11kV

Cooling  — O.N.AN. all voltages
Cooling — A.N.up to 1 100 volts
Phases — Polyphases

ALSO SUPPLIERS OF:— Transformers, Sectionalising Switches, HT Fuses, Reactors, Chokes
A

C. & D. C. and Wire Wound Resistors

"“I{ stries (Tramsvaal) (Pty) Ltd

Subsidiary of OAK Industries (South Africal (Pty) Ltd

Box 82271, Southdale 2135 Telephone: (011)680-1422  Telex : 8-4086SA
Mavke'ngMsmn Telephone : (011)834-1971  Telex : 8-2778SA

Head Offi
Box 1172, Pietermaritzburg Telephone : (0331) 7-1451  Telex:6-43428 SA



AECl s in the the plastics materials industry, backed up by the high I
of research, 1 A service the country has come to expect from us,
Th i
These brand :nlm!' pier plastics industry in South Africa
“Welvie' PVC compoud
‘Corvie' 1 PVC polyme

‘Perspex’  ; Acrylic sheet

Watch out for our new LLDP — linear low density polyethylene — it may just start
aminor revolution in the plastics world!

Plastics Division Carlton Centre P.O. Box 1122 Johannesburg 2000

Name in Plastics i\

PRIV £ R, Bt 1)
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The Rev. J.G. Moolman opened the proceedings with scripture reading and prayer
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OFFICIAL OPENIN!

Mr. D.H, Fraser: President

Aghare Burgemeester, Raadslid Heunis en Mev. Kellerman, erelede
dames en here, dit is vir my "n besondere voorreg om u almal
Baril wolkons e ot by i Ok Togicnt Vietsaderia von e
Vereniging van Munisipale EleKtrisitcitsonderncmings van  Suid
Afrika
Dit is baic duidelik dat die Kaap ‘n spesiale bekoring inhou vir dic
VMEO, aangesien ons weer almal so gou na die 7de Tegniese Vergader.
ing wat in 1978 in Somerset-Wes gehou s, hierheen teruggekeer het. Dit

is nie moeilik om die rede hicrvoor te vind nic want die Here het hierdie
deel van ons pragtige land ryklik geseén met die mooiste natuurskoon,

asook opregte en vriendelike mense

We are both honoured and delighted to be here in George, Mr. Mayor
and, on behalf of all the delegates and visitors, may I thank you for your
Council's kind invitation. I would also like to express our appreciation
to the acting Mayoral Chaplain, Rev. Moolman, for his opening prayers

and scripture reading

The programme for this Technical Meeting promises to be enjoyable

and rewarding
Thanks to the hos
sers, the ladies appear to have been partic well catered for and

§ forwaed to thes Gutkigs whle theirmantollesss

are, 1 am sure looki
hard at work

It is now my very great pleasure to call on His Worship the Mayor
Councillor C-W. Heunis, 0 offcally open this th Technical Mecting
of th

VERWELKOMIN

Mr Denis Fraser ~ President of the AMEU

sSTOESPRAAK DEUR SY AGBARE DIE BURGEMEESTER,

RAADSLID C.W. HEUNIS

Sy Agbare die Burgemeester rld. C.W. Heunis

Mur. die President, Burgemeesters van ander dorpe, ereg
rdigdes dit s vir my "o besondere voorreg om u vanmore
c George in die mooiste dorp 1 Suid-Afika welkom

afgev

u cerste kon

= Bont. o ot berind 1 & mectn e pragiige Tuinroete nie, maar u
bevind u in die vriendelikste streek in die d, enditis my wens enmy
vertroue dat u die skoonheid van ons omgewing, en die vriendelikheid

van ons mense, sal aanvaar en met u as 'n mooi herinnering sal terug
neem huistoe

George is not only scenic and friendly. It is also the centre of a region
which has had a phenomenal development during the last decade. It is
because of this that George has been declared one of the growth points
in the Republic. This region, is one of the few outside metropolitan
arcas which show a growth in population and cconomical owtput

10

cason that this exceptional growth, and the expected
growth in the very near future, will make a heavy demand, not only on
the financial resources of the Municipality, but also on expertise and
technical knowledge in many fields. Of these, electricity is one of the
most important

It stands 1o

Op dic oomblik bevind George hom in 'n ncke posisic dat die dorp
krag aankoop van EVKOM, maar ook ot 'n mate krag uit cie bronne
voorsien. Die Munisipaliteit beskik nog oor 'n
saaklik op stoomvoorsiening berus. Hierdic kragsentrale is in staat om
ongeveer 25% van die dorp se totale behocfies te bevredig en is in tye
van nood "n welkome bystand

Vanweé die feit dat Suid-Kaap deur EVKOM voorsien word vanaf 'n
aftap-punt te Beaufort-Wes, met ‘n boogspamingalyn, oo die
Swartberge, is hierdic streck besonder kwesbaar, en gebeur dit soms dat
onderbrekings, veral tydens swaar snccuvalle, voorkom. In sulke
omstandighede is die plaaslike kragsentrale dan in staat om dic ergste
nood te verlig en ten minste die vernaamste nywerhede aan die loop te
hou. In dic kragsentrale vind ons 'n heel unicke situasie, deurdat die
oorwig van stoom opgewek word deur steenkoolverbranding, maar
daar is ook twee ketels wat stoom opwek deur houtverbranding wat
vanaf dic Staatsaagmeule verkry word in ruil vir stoom wat aan di
Statsasgmeule gelewer word it die droogproses van hout. Die L
entrale voorsien dus nie net in dic clektrisiteitsbehoeftes va
gemeenskup nie, maar verskaf terslfdertyd ook stoom wat ' bes
derediens i, wat normaalweg i deur 'n Munisipalicitgelewer word

edeclc van die krag word ook voorsin deu twee diese-cenhede
me asiteit van 500 kVa elk wat hoofsaaklik ge-installeer is as 'n
Doodbulp of byyaod,

n G

Mnr. die President, die stadsrade van Suid-Kaap sien met groot verwag
ting uit na die daarstelling van ‘n tweede kraglyn na Suid-Kaapland, of
die voltooiing v ntoevoer, iets waaroor ek nic in staat is om my
cor di e el van di v atematieweui tcsreck

intes
el Desprekiag kan wees v dic kongns, Wat ook a
dic oplossing yir die probleem is, sien ons daarna uit dat hicrdie streek,
veral in die lig van dic ontwikkeling wat in die nabye tockoms verwag,
word, geheel en al beveilig sal word teen onderbrekings. U weet dat dit
al gebeur het dat die hele streek sonder krag was. Die koste van onder-
brekings in 'n nywerheidskompleks is onberckenbaar. Daar is natuurlik
00k nog die probleem dat EVKOM se voorsieningskapasiteit tans be-
perk is en met tye nie in staat is om aan al die behoeftes van hicrdie

VMEO TEGNIESE VERGADERING - MEI 1982



strek te voorsin tie. As ' mens dasraan dink dat ierdi sreck, <
kkeling

cit is die aangewes
energicbron vir die streck. Daar word gehoop dat EVKOM binne dic
alsienbare tockoms instaat sa wees om sy voorsiningskapasitil der

ander tradi
saamste

nele sentra meeding. EK is seker my raadslid sal met my
Durban in sy spoor sal moet trap.

Mr. Mayor it s obvious
our needs during this confet

no effort has been spared to ensure that all
nce have been catered for and I woul

mate uit te brei dat
te voorsien. As in ag geneem word dat George oor die afgelope aantal
jare met betrekking tot sy werklike voorsiening van elektrisiteit 'n
stabicle groeikoers van 16% plus gehandhaaf het, dan kry "n mens ‘n
idee van dic enorme belangrikheid van elektrisiteit aan ‘n groeiende
gemeenskap. Op hierdie basis van groei beteken dit in effek dat dic
kragvoorsiening elke 4 jaar verdubbel. Dit stel nie net hoé cise aan die

nie, maar dit stel ook hoé eise aan EVKOM wat basics die voor-
sieningsowerheid is. Ditis dus vir my duidelik dat die tydvak waarin ons
ons bevind, veral aan tegnici, hoé eise stel, en dat hierdic cisc in dic
toekoms al feller sal word. Basies ¢ die beskikbaarheid van ingenieurs,
1 1 bisonder 0ok elekirotegless ingsolers, san ke woricl van
land, net

waarin die tegnologie in staat is om die nodige infrastruktuur daar tc
el Om hirdie rode beskou ek dit dan s ' besondere eleentheid om
u hier op George te verwelkom waar u as verantwoordelike lede van u
professie bymekaarkom om gedagtes te wissel en mekaar se kennis aan
te vul, wat ek glo tot voordeel van ons land as geheel is.

1hope and trust that this conference and your deliberations, Mr. Presi-
dent, will be both fruitful and interesting u renew old
{riencahips and make now oncs. Mak yourcives at home in George
and enjoy your stay,

Mr. D.H. Fraser: President

dank teenoor u, agbare Burgemeester, Raadslid Heunis, vir
dic hartlike wyse waarop u ons in u geskiedkundige en pragtige dorp
verwelkom het, asook vir die vriendelike wyse waarop u ons verrigtinge
geopen het.

George neem in gewildheid toe as 'n kongressentrum en kan nou, van-
wee die feit dat daar 'n gereel Lugdiens hier ingestel en daar
voortreflike akkommodasie naby die sentrum is, op gelyke voet met

your Town Clerk, Mr. Carel du Plessis.
cal Engineer, Mr. Mostert, and all who have be
preparations on their achicvements. May I, at the outset,

e
10 Town Electri-
volved in the

pre
eret that we have 1o re

sons who have been closely involved in the activities of the AMEU

Bert Kipling — Honorary Member, Clarence Kinsman ~ Hon. Member;
Charlie de K at harles Adams
former Electric: of Somerset West. Our deepest symps

extended to their families and I ask you all o stand for a few mome
remembrance of them

We are honoured to have a number of Honorary Members and Past
Presidents attending this meeting and | would ask them to stand to
ceive our special greetings and welcome. There are possibly one or two
newly a

tional ¢
stand so that we coates them o sk of you geniiesce ey exe
{emta very apocial welkom and with yo.a loug and iappyinvol
in the actiiies of the AMEU

Ten slotte verwelkom ek ons vlytige Sekretaris, Benn
sy viou Annatje. Bennie het unlmgwy rug as
ons is baie verlig om t ondheid so
Ak e, s Ve Gl el et o
ing.

Nou wil ek u, aghare Burgemeestersdame, Mev. Kellerman, namens al
dic afgevaardigdes - maar veral namens dic dames — versock om 'n klein
bewys van ons dankbaarheid teenoor u vir u gasvryheid teenoor ons te
ontvang. Val, my gade, sal nou dic oorhandiging aan Mev. Kellerman
waarneem

rstel
die vergader-

Avire Bpencasicr, oo wl ook it ' i aiodenkinkic o

oyl dorp wat u Vg'rlunwu(ndlg g Crh
genocé om een van ons Vereniging se dasse aan u te oorhandig,

GEC MEASUREMENTS SA (PTY) LTD.

have moved to their new factory and offices at:

723 - 4th Street, Wynberg, Transvaal
P.O. Box 686, Bergvlei 2012, Johannesburg
Telephone: 786-9120

Please contact us for your requirements covering:

PROTECTION RELAYING AND SYSTEMS e METERS AND METERING
EQUIPMENT e INSTRUMENTS e TRANSDUCERS
MAINS SIGNALLING EQUIPMENT e MICROPROCESSORS
TEST CONSOLES e TIME AND CONTROL SWITCHES
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iculated in 1956 at Ventersdorp Hoérskool in
before proceeding to the University of Pretoria
ated at the end of 1961 with a B.Sc. degree in Electri
Engincering. After a short period with the S.A. Airways he joined G.H.
Marais & Partnersin 1963 and is now a senior Director of the firm. He is
the Vice-Chairman of the Northern Transvaal Branch of the S.A. As-
sociation of Consulting Engineers. Mr. Seymore is President of the S.A.
Aircraft Owners' & Pilots’ Association and as hobbies goes in for flying
instruction and farming

Mar. W.J. Seymore.

GREATER SOWETO ELECTRIFICATION

by W.J. Seymore (Pr. Eng)

1 The Soweto Council was soon joined by the Diepmeadow and
Dobsonville Councils. Planning work commenced immediately.
This paper deals with work done by my firmin the feld of electrical TA® Econian Comsortiin was lomaaly mmnmmm on1978.08-
distribution systems. . is presented on the platform of the Greater o Fcoptan Comortim wes fomoal
\»wuu Electrification Project. Implementation by the Councils Y ATOpOs
er of some of the subsystems is still subject to their “The first task of the consortium was to pn)du(c in very close co-
u\n.\ldu.nmn and policy decisions. The Energy Management Sys- operation with the three Councils, a document which was to be
tem is typical of such a subsystem on which decisions still have to il he ‘l)vwlﬂpmr”l z.m«m System for Greater Soweto”.
be taken by the Client on adoption and implementation. This document identified the eeds, i.c. water supply, sewe-
A vt i £ . > rage works, roads, water ion, electricity distribution,
e T D leymams desit i Iy 15 e e ot usique fo housing -inhort, & Rdiionof eat s coutate B
L ; ron g e e O on these ne velopment guideline report was submiticd by
el oo (B HAgei0 . e end 1978 cuermg all aspects fur future Soweto, including the
owelto are based.
financialmplications nvolved.
i ool Lt il i It appeared that housing and the electrfication of Greater Soweto
1.1 Greater Soweto Ce Develc
Tedodeno the roject in Mareh 1979, The first r!al\mngrcpnrl
of over one millon s clectrified from scratch. It s for ths rcason ms--vdmg ihe cectrifiation o Soveto was submied durin b
that this s one of the most inferesting projccts, not oy in the 9, covrin he proposd disrbutionsysim,cot simatesand
Republicof South Africa, but also in the world. The city in question ’mﬂmmg
is Greater Soweto. It appears that this is the first time in the history 1.3 Finance
Ay of this stfe A consortium of banks, consisting of Volkskas Merchant Bank,
by S Barclays National Merchant Bank, Standard Merchant Bank and
Western Townships. Greater Soweto consists of three Council Union Acceptances Limited offered finance by way of loan stock
areas, namely the Soweto Council, the Diepmeadow Council and issue for the first phase of R20 million. These funds became avail-
the Dobsonville Council. There are apporximately 107 000 able during June/July 1979. The secor ise comprises a R100
potential electricity consumer. ‘million stock investment by the Post Office and the third phase will
%40 ity wilh  mivicou ffassruciins, Existiag slectiety. h guarantee for RS0 million offered by the consortium of banks.
water, stormwater and sewerage systems are presently inadequate The financial figures as set out above, describe the situation that
and overloaded. was prevalent at the time of the design considerations during 1980.
, The situation has whwamnlly changed in accordance with the
1.2 Appointment of Consulting Engineers policy of the (‘mmc il cater Soweto who are represented by
Mr. David Thebehali, Chairman of the Soweto Council, approach- the Director lectrical of Wcsl Rand Administration Board, Mr
ed the private sector during 1978 for assistance to improve the M van der Svny who, I feel sure, will provide such information on
quali 1 this matter as may be required by interested persons.
formation of a consortium of engineers and planners by pro-
fessional firms in the fields of engineering, architecture and plan- e e e
ning. The firms are The economic and smnloglc impact of Soweto is pmmh\y nm
described as stated in the “Supplement of Municip:
G.H. Marais & Partners Inc,
Consulting Engineers (Electrical and Mechanical; September/October 1980 as follows:
~ Walter Roux and Partners, *“The electrification project of Soweto s a project of historical
Consulting Png]nzcr\ (Civil $ muum! and mmm. significance and serves as a basis to improve the quality of life
Moss, Sack, Fel not only for the one million people of Soweto but, hopefully,
* Architeewand Plannrn, for all black townships throughout the country, eventually.”
and Assoctates Inc, 1.5 Cosf Estimates and Programme
Lumulungl n..xmuq(mx Structural, Roads and Transport). The total estimated cost of the project is R204 million including
The consortium was names “Ecoplan Consortium for Soweto electrical wiring of houses.
Proje The original programme was to complete. this vast project by
2 VMEO TEGNIESE VERGADERING - MEI 1982




1985786, Requets trom the clens foxee the pocs to ek all

records. This can be summarised as i

- June 1979:  Approval to C\mwlmm to proceed with

signs;

~ July 1979: First tenders for minisubs were issued;

= SepuOct 1979:  Negotations with the Elecricity Department
of 4 I el Covme | et cone
plted 10 asast with the first rgent work
Tmprove the overload situation before the next
winter;

- December 1 irst minisubs were delivered to site;

~ December 1979: Tenders for 40% of the reticulation system
were issued;

~ February 1980 Tenders fie e Evsiwrains 152 Vo

i s, 132KV cables, 11 kV switch-
o o o o e

~ March 1980 Approval received from West Rand Admini-
stration to proceed with housing wiring de-
signs;

~ May 1980: Balance of reticulation system designs were
complete

~ MayfJune 1980; Contracts awarded for reticulation system and
substations;

~ July 1980: First contracts awarded for housing wiring;

~ August 1980;  First contractors established on site;

~ May 1981: Substation buildings were completed;

~ September 1981: 132 kV Transmission line and cable contracts

completed;
— December 1981: First 132 kV substations to be completed;
~ December 1981: Escom will supply power to Greater Soweto;
~ December 1983: Estimated completion of electrification pro-
ject.

2. PLANNING
Aspects and procedures which are to be followed with the planning of
such a project, are as follows:

(3) All available information regarding future township extensions,
future extensions inside existing areas, namely business
tres, blocks of flats, high density housing, industry develop-
ment, etc.., must be obtained;
@ Al parti -
ed and studied to prevent duplication of work already done;
(5) The present and future electricity consumption pattcrns of black
ople have 10 be studied. One has to determine what the future
‘purchasing power of the people will be and to what extent they will
, geysers, heaters,

i
appliances

A i nformation s necesary to dtermine the “Afte Diversity
Maximum Demand (ADMD!

design shouid be based. This will ls form the bess 10 determing
the total demand of the city to plan the bulk power supply to the
city;

Estimates and feasibility studies are to be done which include the
preparation of suitable electricity tariffs to ensure that the Electri-
city S

(7). The necessary funds are to be obtained to finance such a project;

(8) A suitable power supply to the city must be investigated;

(9) A licence for the purchasing and distribution of elecricity in the
area is 10 be obtained from the Electricity Control Board:

(10) The method forthe meterng of cecricity nergy consumpion i
0 be investigat

(1) An cleatristy dcp-lrlmcm je 5 1 ceatiihed for e Grealer

‘equipment, etc must be mvesngaled

(12) Detailed programming and co-ordination is necessary o ensure
that a project of this size can be completed in time.

3. STATISTICS OF THE PROJECT

1 would like to give you some statistics t0 give you an idea of the size of

this project:

(1) Costof the distribution system + RI60 million
o i

ay Al plcecf i and
t0 be btained and studied;

: R 44 million

(3) Rateatwhich nauu_wm::g::::.;l: bedone . 200 pousesday

@ All
i e ans s e et

(4) Total number of miniature substations. 900

SOWETO

Nl

w%_

o ear i
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(5) Number of low voltage distribution cubicles

housing the kWh meters + 11000
(6) Totallength of 11kV. low voltage of pilot

cables 2 500km
(7) Total length of service connection cables 3 000km

(8) Estimated maximum demand of city by 1985 : 160 MW
(9) Estimated maximum demand at turnof — in excess of

ntury 3

(10) Greater Sowetois spread over an area approximately 15 ki length
wise and 10 km crosswise as shown on figure 1, consisting of 30
a5 or suburbs.

4. CONTRACTS

Twenty main contractors have been or will be appointed for the clectri-
fication project of Greter Soweto, namely:~

~ 132KV Substation earth

~ 132 kV Substation and Transformers;
132 kV Transmission Lines;

2 KV Underground Cables;

S Ikv e

2kV.
11X ind o Volige reiculation sy (which s the largest con-
tract of this project);
— Sapply ani Ackvery ot kWb metens;
~ Housing wiring;
~ Remote control and Supervisory system;
- Energy management system.

FIGUEZ - CONCOENGE FACTOR GRAPY

EXAMPLE: APPLICATION OF COINCIDENCE FACTORS:~
LV Feeder cable capacity:~

&) tond per house
(3) Number of houses on LV feeder cable
(4) Coincidence factor

(5) Cable to be designed for a load of:~

40
=9.4kVA
12

6
9.24x0,6x12=66kVA
= 96 Alphase

Minisub capacity:~

(1) Number of houses per minisub
(2) Coincidence factor

(3) Calculation of minisub capacity

“The valuesof the from R0 SkVA
Tk e i 0 dustries. All the = 260LVA . Dicl0KVA
is project stimulated the cconomy of many industri e larger UL
kel Ol ke ariiours 8 i e el e 132KV Substation capcity:-
ransformer minisut
low voltage distribution cubile and switchgear manufacturers, switch. V Substation = 38000

gear manufa et manafactures . various other.
Approximately 30 factories are involved in this project
A project of this size requires accurate planning, programming and
co-ordination of the following:~
) D be completed and
that long delivery materials are delivered 10 site on time. The
inhouse computer was used to enable the Consulting Engineers to
do designs in the shortest possible period;

g wor

substations can commence;

(3) KWh meters are 1o be phased into the cubicle manufacturing pro-
gramme;

) The completion of 132 kY tarsmission ies, 132 KV cables and
132 KV substations i 10 be synchror

(5) The power supplics, reticulation iyx(cmx and house wiring instal-
lations must be synchronizet

) Thechangeoverfrom the existing 66 KV lothe new 11 kY sysem
must be properly planned and synchronized;

) Cable trench excavations, cabl laing, erection of minisubs and

bickes, sevice connections e ustbe synehronized.

Apvpmxnmn(dy 3000 employees are involved in this project on site,

over and abov the job opportunitescrcated atalth facorie.

Alarge labor

ed carly in 1981 that insufficient manual labour was avalable and the

contractors had 1o resort to machine excavations.

5. SUPPLY AUTHORITY

The Electricity Depar f the Johannesburg City Council was
responsble for the aperation and maintenance of the electical system

three Community Councils, took over responsibility for the operation
and maintenance of the system after May 1981.

6. DESIGN OF THE PROJECT
6.1 Coincidence and Diversity Factors
Coincidence and diversity factors are to be applied to obtain the
“after diversity maximum demand? (ADMD) at vaious points o
design LV cable sizes, minisub capacities, 11 KV ring and feeder
cable, 132 KV subsation capacities and required power oy
m Escom. Figure 2 shows the various coincidence factor

132k
(2) Coincidence factors: Four main 11 kV
ubstations connected to 132 kV.

Substations
(3) 132KV Substation capacity

62 Load per consus
It was decided that Lhc follawlng service connections will be used
as a basis for the desi

~ Standard Houses : wAmp single phase

~ LargerHouses 60 Ampsingle phase

A Joad limitet will befitted at cach house which will switch of the

or 60 Amps, to enable maximum usage of stoves, i
appliances.

‘The above loads give the following ADMD per house at the mini-
sub level:

- Standard Houses : 3kVA

- LargerHouses  : SkVA

6.3 Voltage regulation
‘The Electricity Act, Act No. 40 of 1958 as revisedm Ragulation
24(2) states that:~
from the standard or -gmd vnn..e Sl ﬂun 5 percent
for a longer period than ten consecutive

ting the Soweto clectricity network 10 be designed for 3 volllge
regulation of 8% which saves a large amount of money.

64 General design layout

“The layout as generally designed for Greater Soweto s schema-

= The Escom bulk supply point at 132 kY is West of Soweto;
-A1R I(V

mission lines;
~ The mm KV substations are connected alternatively on a

crcuit;

= B 1221 KV sabeation o supplies spproximately 4 main 1 KV
substations by means of 1KV feeder cables;

o B exch ka1 XV ention s S LS LV rings are
formed by means of PILCDSTA cables, which supply a number
of minisubs and/or substation brick cubicles;
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~ From each minisub or brick cubicle a number of radial low

voltage cables are laid to supply power to low voltage distri-
bution cubicles. A “multiple earthed neutral” (MEN) system is
designed and solid aluminium core, CNE (combined neutral/
earth) cables are used. The kWh meters are housed in the low
Voltage distribution cubicles.

SOWETO ELECTRIFICATION PROJECT

A short description of the Soweto electrification project is as follows:—

B o 132 RV and the powss will be ditributed e
lectricity.

7.1 Power supply
Escom will bring in a 275 KV supply from the west which will be
Hepped dows 137 KV sl » msaton ue auside (e Sowelo
boundaries. The sappy wil

ly itable for a future load of up to
ol purchase power in bulk from

ing of at132kV into th area.

‘The initial Escom power supply will be made availabale at 132 kV
at the Soweto Protea substation at end 1981

Johannesburg City Council is presently also supplying power to
Soweto at 6,6 kV from the Orlando power station. The Johannes-

ity Councls powes supoly wil gracally e phased ou by
“Escom power” up to

7.2 Extra High Voltage System

7.2.1 General
A main 132 KV receiving and switching substation, the Protca
substation, i established west of Soweto. Two 132 kV trans-
‘mission lines with double conductors have been erected from
ihe postio o the futre Escom mbsiation w 1o the main

e designed for 2 000 Amp to pass Escom power through
i sobeation.
Five 132/11 kV substations are supplied from Protea sub-
station by means of double circuit 132 kV transmission lines
and 132 kV cable as shown in Figure 1.
7.22 132 KV and 132/11 KV Substations
The low profls 132 KV subsations vith wbulat luminium
busbars were designed for th
S o ey suhmmm,

~ The use of tubular busbars results in a small overall sub-
station area;

~ The reduced height of structures improves acsthetics;

~ A neater design is possible.

Tt was also decided 10 use concrete structures in preference to

lattice steel structures, Concrete structures have neat, clean

The electrical symbols “A” for Amphere and “V" for Volts
used as a basis for the design of the concrete elements, as
shown s Bgore 4.

P
with pantograph motorised isolators which give  ncat design
anda ‘The layoutis shown in figure5.

Single busbar 132 KV designs with bus-section circuit
breakers are used for the 13211 kV distribution substations
8 shown in gure 6. These substations are designed fo four
3035 MVA, Ynd1, 132/11 KV transform: stpmalic
1p change’ and volt drop load componsation
Neutral earthing compensators (NEC) with S I S

transformers, built in the same tanks as the NEC's, are
installed at each substation for the auxiliary power supply.
Changeover faclis e provided at he low vollags Gty
buion b i camite Bt ol iy Ialormet s
connected to the low voltage syst
“The tubular busbars must withstand a natural frequency of at
least 3 Hertz. The dimensions of the tubular aluminium bus-
bars are, for mechanical reasons, 114 mm diameter with a
wall thickness of 6 mm, The maximum span of these busbars
is 11 metre.

Gas insulated SF6 outdoor type 132 kV circuit breakers are

used in the system. Tender prices for these circuit breakers

were lower than the cquivalent small oil volume circuit
reakers.

20 Metre long lightning spikes are installed for lightning pro-
tecion of e suiaocs. The spikes are conpected o m

that s overage of. ST onthe onmde and s coverage ot on
the inside is obtained as shown in

g o g
IE
e

FIGURE 3: 132 kV_SCHEMATIC

LAYOUT
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It’s the banking grou
The London Financia
Times rates as having
a strong base for
future growth.

It’s also the bank
with a strong base for
your future growth.
Makes you think,
doesn’t it?

(N NEDBANK

Nedbank Limilad Rogi!

As a matter of inferest:



FIGURE 4  CROSS SECTIONS OF 32 kV SUBSTATIONS

132 /11 kv_sussTATION

FiGuRe
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FIGURE7 - LIGHTNING SPIKE_ARRANGEMENT

Protection Sysiem
‘The Protea 132 kV substation s provided with a bus zone
protection scheme, The substation i slitinto two zones

wires. The
oo reqiro fr the remote control suparvisecy and enceky
management systsems.
Distance protection is provided as back-up for the above-
‘mentioned with the following settings:~
~ Zone 1 : 10 operate at 80% in the under-reaching mode;
~ Zone 2 : 0 operate at 120% in the over-reaching mode;
~ Zone 3 : similar t0 zone 2 but with a longer time setting.
‘The 3035 MVA transformers are equipped with the follow-
ing protection devices:
(1) Differential protection;

@) Resticted anth fult protection (HV and LV windings);
@) Snmdh ath faul on HV neutral and on neutral carth
capessios omsceted th LV v ings;

1)y e e el trip LV

reskers,
(5) Oil and wi mperature trip and alarm;
(6) Gas Dperaled l:hy (Buchholtz).

11KV Switchgear
The 11 KV switchgear is arranged with three main bus-
bars and one standby busbar with bus couplers as shown in
figure 8.
‘The transformers are interlocked to ensure that only one
transformer can be connected for  busbar 0 limit the three
phase fault capacity (0 18 KA. Each 30/35 MVA transformer
i connedied wih he 11 KV awichgeat by means of 4x300
mm’ single copper cables
“The total cost of a typical 132/11 KV substation with 30/35
MVA transformers is approximately R2,2 m.
7.23 132 KV Underground Cable
1t was impossible to erect a transmission line in one section
where double circuit 132 kV oil filled single core cables have
been installed for a route length of 1,6 m. These cables were
Fibsicaxet s Varan 20 ey Rona g
i, Papet inmulsted, ol ld cables wih s capaciy o 120
ing of copper cores with a cross section arca
e T i et the atics
vary between 170 kPa and 525 kPa.
‘The termination of the 143 kV cables at a double circut
transmission line is shown in figure 9.
“The field pressure tests on these cables were at 265 kV for 15
minutes. The DC resistance was found by test to be smaller
d ‘ohms/km.

s R700 per metre route lmm,
7.2.4 132 kV Transmission Line
The 132/11 kV substations are interconnected by means of

FouR o

TERMINATION OF 1324 CABLES AT DOUBLE CICUIT TRANSMSSION.
Line

]

--«m.%n.m....,

E] - o o

FIGURE 101 VORKING_GROUND BEARYG PRESSIRES B TEST.
AT ouen_rosmions

132V doublé cieat trramison s, fited with ACSR
/3,25 mm conduetors with a ot cros sctionalavea of

204 . The st capacity of cach s 150 MVA.

“The total line route length is 35 km. Th: costof the double

circuit line is apporximately R90

‘Thre types of foundation were uwd fm the towers due to

different soil conditions viz:~

1. Normal conventionl) foundations - - 32%
2. Piledand capped foundat - 5%
3. Special foundations - 3%

Bearing Pressure of Ground:~

[
foundations can be installed, isin the order of 345kN/m’. Safe

aring pressures vary from 275 to 425 KN/m?, the value of
S4SKNIm being the average.

i rouine by the transmision line contractor. They e
the option betwess normsl o pike type Tousdatons, orci
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How many times can you afford
to make the same Cable Joint?

A*Trouble-Free” Termination for
11kV Paper Cable

It's the latest in 3M's new generation series of splicing and
terminating systems — an 11 kV termination for belted M.I.N.D.
Ppaper cable.

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

Slrr?ilar M.LN.D. terminations for 22 and 33 kV can be made to
order.

Moz

2000.

Please contact me to arrange a demonstration of your
] Seotch 11KV Paper Cable Termination

P.O. Box 10465 &

I Name:
| Position: et

Company:

L s ool

With ‘Scotch’ Splicing Systems,
you're sure first time!

Skimping on low-price Jointing
Kits is false economy. Sooner or later,
you'll probably have to do the whole
job again! That's why you need
‘Scotch’ Splicing Systems; they last as
long as the cable itself. They're made
in South Africa, for South African
conditions, using exclusive
components developed in3M's
international laboratories.

Remember, 3M pioneered
modern cable splicing techniques,
both in South Africa and world-wide.
What's more, they're backed by
research resources no other
manufacturer can match. Lastyear
alone, 3M spentsome R170 million
on Research and Development.

With ‘Scotch’ Splicing Systems,
you're sure —firsttime!

Scotch Brand Splicing
and Termination Systems

Johannesburg: PO. Box 10465 Tel:36-3211 Cape Town: PO Box 4407 Tel: 51-7087 Port Eizabeth: PO. Box 2279 Tel: 41-3535 East London: PO, Box 594 Tol:2-5238
Durban: PO. Box 18010 Dalbridge Tel: 25-3336 Bloemfontein: PO. Box 2100 Tel: 7-4211 Pretoria: PO. Box 2717 Tel: 3-5222 Windhosk: PO, Box 1827 Tol. 26585,
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then sought the approval of their choice from the Consul
Engineers. Being cheaper, quicker and easier 10 install, pued
foundations were chosen where the ground friction contri-
buted to the installation of piled foundations rather than
normal foundations.

In instances where the ground consisted of a wet clayey type
material as on the side of spruits and in other areas where

Jargs ash dopoits formod the base for th foundaion, he.

Consulting Engineers had soil profile tests carried out.

“The results of the tests is summarized in figure 10, where

curves based on foundation depths plotted against safe

bearing pressures are given. The resulis of al the tests are

in figure 11. 1t can be sseen from figure 11 that the zvcr:y
safe bearing pressures were well below the normal safe aver-
ge.

Normal (Conventional) Foundations:—
The mnv:nnuml foundations are shown in figure 12. These
foundations re expensive than piled foundations.
Piled mm‘wm»

e number of s per oundation insaled epends upon
the load to be c ies from 4, 8 t0 12. In all cases

8
m depending on the developed friction
of he ground and th losd o be applied. A typical piled
foundation is shown in figure 13,
Each tower leg s mmulad into s cage which formed a cap
over the set of ach leg foundation. The
purpose ofthe 5P 10 Guibute theoud Squally among the
piles.

3

Holes drilled for the piles varied from 100 to 400 mm dia.
meter. Reinforcing steel rods were being cement grouted as
indicated in figure 13. All piles were cast in-situ
‘The number of piles required can be calculated as follows:—
Netload to be carried = PNewton
Net weight of foundation structure

(called pile cap) PbNewton
Netsafe load on pile
(in sdationto weight ctple) = WNewton
‘Then number of piles required = P+Pb

w

Special Foundations:~
s ol g s feoemnd Uy s
line conductor where one of the above-mentioned

used. These designs basicall

for the lower safe
bearing pressures that the ground in n was able to
offer. A special foundation is shown in figure 14,

From the curves it can be seen that generally th bearing
pressures improve with depth below ground

densities also vary with ground bearing pmuum& ~o|| o 1o
be imported 1o replace the upper layers excavated. As to-
wers produce a downward force on the one side and an up-
ward force on the other side, the larger foundation bases are
required 10 serve a two-fold purpose:

() To react to a downward force.

(b) To react to a lifting force.

e

less costy than specia piled foundations with plles deeper
than normal. Many of the tower positions were also inaccess-
ible for heavy drilling plant to install special piles.

11KV System
7.3.1 General

The earth fault on the 11 KV system is limited at the 132/11
kV substations to 300 A by means of neutral earthing com-
pensators (NEC's) and earth resistances, This is in
Escom's policy. The three-phase fault level is limited to 18
KA'by the special arrangement of busbars and transformers.

Sk decided to lay J 7/4 mm stranded galvanised steel earth

in all nches to form a uniform earth mat
ovcr me area. whn:h AR Al e B o A T
su

The schematic layout of the 11 kV and low voltage system is.

shown in figure 15 and can be summarised as follo

= A number of main 11 kY substations are supplicd with
power from each 132/11 kV substation:

~ A number of 11 kV nng systems are sup!pll:d from each
main 11KV sul

~ Each ring system sllpplles power to an average of 15 minia-

'VMEO TEGNIESE VERGADERING - MEI 1952



FIGURE 14 - SPECIAL TOWER FOUNDATION

MaIN Ty
SUBSTATIONS

A NUMBER OF 1MV RINGS ARE
SUPPLIED FROM EACH MAIN 1KY
SUBSTATION

Low
CUBICLES FITTED WITH
METERS

FIGURE I5 - |1kV AND LOW VOLTAGE SCHEMATIC LAYOUT

brick cubicles (exist

ture
buildings);
~ Each minisub supplies power at 400 V' via approximately
four radial cables to low voltage distribution cubicles.
7.3.2 Main 11 KV Substations
Approximately twenty main 11 KV substations are 10 be
erected in Greater Soweto. Thesc are switching stations.
four main 11kV- i
‘power from each 132/11 kV substation by means of a number
of 11 kV cross-linked polyethelene insulated (XLPE) steel

AMEO TECHNICAL MEETING - MAY 1982

wire armoured copper core feeder cables capacity of
ach of these substations is approximately WMVA

7.3.3 11 KV Reticulation System
The old existing 6.6 kV system will be phased out with a new
1K
The sestiel High o deasity i o ooy
es the use of 500 kVA miniature substations an cconomi-
cal proposition, The township layouts, however, compel the
use of 400 kVA and 315 KVA minisubs. A number of ring
systems emanate from each of the 11KV substations. The ring
of 11 KV copper core paper insulated 3-core

The minisubs are fitted with 11 kV ring main units with a
Teofiwith fusenit i protec 1 transformer. Each of the
fitted
mc >mu< ok et i

can be indicated at the control

Th to
v

Wt s e eqipment for the energy management

system described later.

Low Voltage Reticulation System

740 General

T e e B e A
multiple earthed neutral (MEN) sy

7.42 Reticulation System

Ly cumeie

o ons

%ﬁ’

z%&u cos

Yy Yo rom cersen

EIGURE 16 ¢ LY. SCHEMATIC LAYOUT

A pumber oflow volage disrbetion cubiees are supplicd
with power from each miniature substation by means of com-
Vined neutraleaih (CNE) cables consisting of three solid
aluminium cores and the CNE portion stranded copper. The

i The

cubicles serve between 8 to 16 consumers and house the
service connection circuit breakers, kWh meters and con-
tractors.

The cublces ar peovided wits Sl i ommperiaicnt o
house the clectrric cquipment for the energy managemert
system described lat

Generally, the low voltage radial feeder cables and cubicles
are, fo A
typical reticulation system is shown in figure 17

Service comnection caicsar aid fom eubicls an djacent
stand boundaries to houses or other consumers. 4-Cort

vice connection cables are installed, namely:

~ I-core is the phase conductor;

~ L-core is neutral

= Foore o e load dhcslingof e ot water eyaers nd
~ I-core is the earth connecti

7.43 High Mast and Street Lighting

 met Igieiog letaations exe el n e Spveto
Council's area. It was decided to complete the high mast fight-
ing installation in this area which was designed and installed
by Johannesburg Electricity Department.

The other two Councils preferred normal street lighting in

21



lew of high mast lghting. Amenitylghting vas desigedfor
all the narrow (9 me Tves) streets
arces 125 Wat mrcury Vapoor Ughts, mounted st s height
of 7,5 metres and spaced at approximately 50 metre intervals
are used. A number of “area lights™ are erected at places of
“public gathering” e s, walkoways, bussioparas, i
‘The area lights consist of poles with four short arms
fiied with 250 watt high pressure sodium light fitings
mounted at a height of 12 metres.
Street lighting is provided in the Greater Soweto area for all
arterial, collector and dual carriage roads. The design is in
accordance with the SABS Code of Practice. 250 Watt mer-
cury vapour and high pressure sodium lights are used, mount-
ed at 10 metre heights.

7.5 House wiring installations
‘The total number of houses in Greater Soweto that are included in
mc present House Wiring Contrac s 104 000. Of these, 24 000

bt it comply wilh te e Code of Wiring of Premises as
issued by the SAI

FIGURE 7, TYPICAL RETICULATION
SYSTEM

ors. All three Contractors are at present busy on site. The actual
progress 10 date is 20 000 completed with the remaining 84 000
houses o be completed by the second half of 1983. The present
rate of progress of completion is 4 000 houses per month or 200
houses per day. A this rate of progress it is envisaged that the
completion date in 1983 will be met.

7.6 Remote contrel nd Sypervisory sysem

1 Soweto. Al
DT andmain LY sobsionr e remotelycontrolled
and supervised from this control centre. The status of all circuit
brcakes clatosy mdpuces i will b cbserves s low uad
ings, sysiem fautsand other information can be diplayed on a
i diagram and vidoo display unit a printed out for
Tocotd pufoetd; AR alar and Wientificatiom il be given at this
control centre when the doors of any of the 11 000 cubicles or any
of the 900 minisubs or any of the substation buil ng are opened.
“The information s transmitted from the subst © the control
ceatro by e O ik e Com il e
from the control centre building 1o the 132/11 kV substations and
main 11 KV subsation buldings, These cablesconsst of an nner
64

dot

The House Wi

1o houses, but s the upgrading o the cxistng lectrca nsal-

ations in order to comply with the latest requiremer

A 2-wirc and neutral carth Jeakage device which was dcveh)ped

cspecallyforuse in Sowcto s shown n figure 18, The 2-poe carth
vice acts as a main switch but, because of the difference

saving o the project of approximately RO.75 m

of b
further by the fact tha the ienanis have made changes such as
erection of ceilings, repositioning of stoves, rehanging of doors,
moving internal walls and adding other fixtures. To date approxi-
mately 7 out of every 10 houses have had one or more of these
ersions, The p however, not serious as the design
flexible and site. modifications o the conduit kits are e
flected.

Vari ied, such
h

copper conductors for ¢|ecllunw purposes and an outer core com-

prisinga ppe

protection and telephones. The cables are overall aluminium

polythene laminated (APL) served.

“The normal pilot cables comprising a number of twisted pairs of

o mm copper conductors and APL served re laid from Rk
ibs

11
Wand Ly able o Pl bt a1 s:mulunwusly
with power ca

“This system wm G e st lightning and over voltage
surges as generally described for the energy management system.

7.7 Consumer Energy Management System

As mentioned carlier, this paper deals with work done by my firm
on design matters such as the Consumer Energy Management
System. The Energy Management Sppentieil
has Boen developed by iy fitm

application. The Coumh of Greater Soweto have yet to decide on
the

p ng, etc.
proved 10 be the woodscrew and Fisher type plastic plug.
‘The house wiring contracts have been awarded to three Contract-

f proposals on an Energy Management
System. I can, Ihcvvfou not discuss this system in the context of
the Soweto Project. Provision has been made in the interim in the
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FIGURE 183 HEMAT]

P dealt
is at the moment undergoing further development. for e
application
An Energy Manngn:m:m System
following:
Facilities for load shedding;
. Automatic remote metering of consumers kWh energy con-
sumption;
Remote terminations/reinstatement of consumers’ supplies:
Automticdebiting of consumers’ accounts by means of @
computer.
The information can be transmitted from cubicles and all
substations to the computer centre by means of pilot cables, radio
Commsuabication e weve O 4o Weve eysiaas. The mesbed
of transmision s the most expenive pan of the Enersy
Management Sys
‘The information can be collected by scanning the whole area and
this scanning process can be in the order of five minutes.
Conventional cyclometer dial KWh meters afford consumers the
same protection as in traditional metering systems. The kWh
meters are fitted with photo reflective ps for automatic
remote metering purposes which count the number of revolutions
of the disc. These must then be wired 1o the micro processor
handlers.
Contaliied 5d yutonatc tervination of conmmers!, power
ly upon non-payment of account, and automatic
et esmeatiapon solment of such Rt possible with this
system. Such a system can also be programmed to operate on
basis whereby the consumer may be informed as to when his
crediteessthan he pescibed amount by ewilching off pover for
period o flickering his lights at a certain time

include all or part of the

FIGURE 18b

SCHEMATIC_QF BOARD

The development of the Energy Management System that I am
going to describe, took ptace in our design offices in Pretoria
where for th
future, The proto_type was displayed to various supply and
dinration ahorte e large Coniner ofganiations sich 8
= yericus municpall
I Deplbitig et Congiany Development;

= Departmontof Cooperation snd Develogment;
~ the CSIR;

-~ Escom
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Ging e .

Opcrlmm of the system if outlined as follows:—

arioad hoading o geasery hrough the 4th e of the service
connection cables (Refer to figurc 16). Costrol sty piloteabes
that are looped from the minisubs o . This method
of load shedding, inclusive of all the fesbilis of s system
whereby pilot cables are installed, makes it more economical
than the method of superimposing data on power cables.

~ Conventional cyclometer dial kWh meters el Ihc o
cles afford consumers the same protects o
meterng systems, The kW meters are_fiied with phnlo»
reflective pick-ups for automatic remote metering purposcs
as shown in figure 20. A micro processor communication hand-
ler is fitted in the electronic compartment of cach cubicle and
minisub;
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BEWAAR ONS OLIE!

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

Chemico, die grootste herrafineerder kan
in hierdie behoefte voorsien.

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

Telefoon: Rand (011) 762 2481 Durban (031) 48 2341
Port Elizabeth (041) 41 2196 Kaapstad (021) 55 2693 Oos-Londen (0431) 20 770

Bewaar ons land se bronne

CHEMICO

Conserve the resources of our land

CONSERVE OUR OIL!

The Republic of South Africa needs the help of your industry
for the recovery of a strategic resource. Oil!

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

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

Telephone: Rand (011) 762 2481 Durban (031) 48 2341
Port Elizabeth (041) 41 2196 Cape Town (021) 55 2693 East London (0431) 20770



FIBURE 20' kWh METER WITH PASSIVE PHOTO REFLECTIVE PICK-UP SENSOR

~ Centralized and automatic termination of consumers’ power
supply upon non-payment of account and automatic reinstate-
mentupon settlement of such account, is possible with this
system.

This automatic system is comparable in cost to a manual meter

reading system. Additional benefits have been noted above. The

following features justify further emphasi

() The cubicle micro processors do not require a non-volatile
memory and will reset following electrical disturbances, the
emphasis being on orderly start-up and/or recovery following
clectrical disturbances;

d

[CF ing, power
s minisubs monitoring and tamper alarms can be included at

~ Rated S0 Hertz, one second surge
discharge current 20 Amp

~ Rated dedischarge current 8/20
microseconds 19KA

2) Secondary Protection
Sccondary protection will be incorporated in the electronic
circuits 10 protect the communication equipment against resi-

inating from th Tranzorbs end)

Zener diodes and/or Varistors will be used for the secondary
protection scheme.

‘The above-mentioned dual stage protection sheeme will be
complemented with optical isolation of the signals to and from
electronic circuits,

p g i ina surg
the second stage provides overvoltage protection for the elec-
tronic circuits.

Pilot cables are screened and these screens will be carthed at
the termination boxes. One end of a section will be carthed
directly while the opposite end will be earthed via a sparkgap.

8. CONCULSION
As can be seen form the afore-mentioned, this project includes every-

thing from house wiring, building work, electroics (0 132 kV instal-
lations. It also includes economic and administrative planning which
‘makes this an extremely interesting project

of engineering, namely:
~ Electrical Engincering : Electrical distribution and transmission
m;

~ Electronic Engineering  : Supervisory and energy management
systems;

: Earthworks for 132 KV substations,
foundations of substation buildings,
concrete structure elements for sub-

stations and foundations of transmission

line ;

- Civil Engineering

- MechanicalStructural  Transmission line tower designs and
Engineering + substation structure elements;

~ Mechanical Engincering : Air conditioning and ventilation of
control and computer centres;

~ Financial and Compiling of electricity tariffs, by-laws

Administration and _regulations. ~Investigations _anc

iblish-

recommendations _for
‘ment of an electricity department;
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DISCUSSIONS / BESPREKINGS

Mr. W. Barnard: Johannesburg
Mr. Seymore is to be congratulated on the cor

manner in which he

potential;

(e) The educational potential of the system is considerable.
Staggered consumer billing may be effected as frequently as
desired. If operated on a credit basis, the consumer may be in-
formed as to when his credit is less than a prescribed amount

g off p rogramme
ability of the system will enable adaption of the ongoing needs
of the three Councils of Greater Soweto.

‘This system will be protected against lightning and over voltage
surges by means of Primary and Secondary Protection as follows:~
(1) Primary Protection
e primary protection comprises gas arresters. These gas
arrestors will be installed on all pilot cable pairs at the termin-
ation boxes, The gas arrestors, which are also generally used
by the Post Office, comply with the following minimum speci-
fications:
- Ratedstriking voltage ¢ 230 Volts
~ Surge striking voltage at dv/dt of
1kV/microsecond for 99% of
measured value <700 Volts

AMEO TECHNICAL MEETING - MAY 1982

one of the most important of our time, both from an engincering and a
saciological point of view.

Soweto is within the Area of Supply of the Johannesburg City Council
and its peak load was 45 MVA in 1981 and will possibly exceed S0 MVA.
this winter. Supply 1o the existing consumers is given from the Coun-
cil's Orlando Power Station via a 20/6,6 kY network constructed, ope-

first consumers will be transferred to the new network shortly and as
from 1 July 1982, the Soweto Urban Council will take over the opera-
tion and maintenance of both the existing and the new networks.

One of the carliest references 1o electricity supply in Soweto is in a
paper presented o the 33rd Convention of the AMEU held in Johan-
nesburg in 1959 by G. Masson formerly of my Department. Mr. Masson
gave details of early installations in Orlando East, which mostly con-
sisted of a 60 watt lamp in each room and a single 15 amp outlet for a
plug-in stove or similar appliance and had an after diversity demand of
less than 500 watts per consumer. Because of limited funds, street light-
iny i i

the increasing crime rate resulted in the i

roduction in 1973 of high

2



mast area lighting which hasbeen very sucoesfl and has ow replaced

street lighting, except or

For reasons of economy, m callksl eticlaton schemes provided by

the City Council of Johannesburg in Soweto were based on the

system and consisted of either one or three phase: mnumm i)

Because

of overoading. vandaiam and excattye darnage. hom mior vehkcs

collding with poles in unmade road, hs Department i 1975 recom-
endes 1o WRAD that o e vesclation howid b underground

and be based on an ADMD of not less i3 KW pohoumes Pk of

5 wille,

the Jolupnesberg Electicy Depulmenl in Soweto, but these recom-

mendations were use s for the new electrification project de-

scribed by Mr. Seymore.

Towards the end of his paper Mr. Seymore describes a proposed unique

form of consumer energy management for Soweto. As this scheme has

aroused some considerable interest, I would like to make a few general

comments on it

‘This is a sophisticated scheme relying on equipment designed to send

discreet coded signals which can be correctly picked up by any sclected

individual consumer (and by no other consumer).

Incorrectsgna recogniion can reselt i paidup consumers being cut
at the mercy of the main computer and the probability, in many

cases, of

to

ledge its error. High quality rippl 1 ly in-
St by Johannesburg have a failure rate guaranteed not to exceed
1% over a period of three years. If we regard this as a typical expected
failure rate of this type of electronic equipment, up o400 consmers
could be cat off tncorraty every gear i Soweto.
Soweto system, there is a por of faulty slgnlllmg cabln
alfectng the correct working of the slgm]hng system. Telephone type

Iso the receiving relays which have to et el

sumer. d al
cludes the cost of street lighting and the load management system. The
corresponding figure for Mitchell Plain, fociucag stroot Hghing, 8
around R1 200 per consumer based on current prices
I
vate sector, pmumml, at ruling rates of nterest Unles sobsidscnin
part by the Government this mean cost of around R  consumer
will probably entail annual interest and rcdcmplmn chaxgu o€ aboit
RU70 per conmmer 1 the com of wiring the Bouses, pamely
R400 each on average, recovered via the lectidy tarft
rather than through any s s rentals, then this figure of
RI70 will increase to over R200 per annum per consumer. On the basis.
f ion of, say, sumer this cost
component in the electricity tariff alone represents about 4 cents/kWh.
“To this cost must be added the cost of power purchased from Escom. O
the bass ofth extimated admd of 2.8 kVa 3 the 132V level and 3
orks out at
it aver 3 contRWh on shebass o e Roud s OFS Esvors it
No account has been taken on the cost of management, operation and
‘maintenance of the system. When this is included the overall cost could
well be of the order of 10 cents/kWh, This does not compare favourably
w.m Escom’ corresponing domesi

rate of around 5 10 6 cents/kWh

e =l=c1n:u} tariffs 1o ensure that the electricity department of
Greater Soweto would operate economically. 1t would be of interest,
thercfore, if Mr. Seymore could comment on this subjeet of electricity
tariffs generally, with particular reference to the overall mean unit cost
for domestic consumers

Having referred o th of management,

220 o0 YAL Sesmmie 1o orument OB 0 e e i AOE
ress has been made 0 date in establishing  fully saffed electiciy de-
partment 0 run the syse

ool v
vide a further source of maintenance problems. It seems 0 us that the
system will be subject to costly and time-consuming maintenance prob-

vnlmgn drop, 1 the
Electricity Control Board has agreed to waive the statutory voltage vari-
ation limit of 5% in favour of a more lenient 8%  evidently because this

lems and may give rise to considerable consumer
A\ stdy made by this Depariment i therequest o the CisfDifectorof
WRAB showed a saving in the cost of a conventional manual meter

equi
munication cables to the power cables at an addtionsie msl
of i LV

ped for remote metering and cut off.
‘Whether or not the proposed scheme will be successful when it is even-

Board can waive this requirement for one why not for others? In these
dificlt times | think we would all ike o save money just as Soweto has
evidently done ! Perhaps we should all make application to the Control
Board forpermission o depart from the standind conditons!

Moving on to more technical matiers now. I note that XLPE 11 kV.
cable is being used between the 132/11 kV major substations and the
main 11 kV substations, while 11 kV paper cable is being employed bet-
ween these latter stations and the minisubs. What s the reason for this?
Iw s to ot hat, because of the high carth essiviy of he

with great interst by other supply authorites ike ourseves. In the

meantime

r*)'umvenunnal ‘means,

Aform of cnergy management, which  sugges couldbeverysuccsstul

in Soweto, would be to encourage the ins of solar in place of

slocirc water heatiog. Ovly . few: househ in Soweio hgve i eior

plumbing systems and  bathroom, but there i 10 doubt these il be
list of amenities required by residents. Although a solar

waler heater 10 SABS standards presently costs appreciably more than

short period from savings in electricity consumption.

Mr. D.C. Palser: Cape Town
The Soweto clectrification project must surely rani

ucnrhe\ to form a uniform earth mat Dvcrmc Pl ibly galvanised
that it would
ey he corrosive sl conditions we have n the Cape. Would Mr.
ymore care to comment on this aspect?

Coming next o stret ighting. I s intereting o notethat the Cour.
oth Diepmeadow and nville have opted for conventional
ireet ||gh||ng el i existing high mast fighting instal-
lation in the Soweto Council area. Has it been possible yet to gauge the
public response (o these two alternative systems of lighting?
Finally, one or two questions about the load management system
Although theoretically this system is an excellent one, permitting as it
does load shedding, remote disconnection and reconnection for non-
payment and remote metering and automatic billing, is it likely to work
P

one of the most ambitious and major projects of ts e
ken. To provide the complete infrastructure to supply 107 000 consum-

tively les? Won' In addition
alarms, wouldn't an impact type alarm in the cubicle

short space of four years is no mean achievement. The consultants and
all who have been associated with this project are to be congratulated.
In commenting on this paper it might be ofintercst o draw one of two
comparisons with another major, smaller, project currently
being undertaken in Cape Town. ik the new township of Mitchells
th being bt for th coloured community on the Cape Flts. When

sumers. It is & prestgiousreltvely high clas residental ara reticu-
lated completely underground.

‘The actual after diversity maximum demand (admd) at the 132 KV level
for the 27 000 0dd consumers already being supplicd in Mitchells Plain
in 2,5 kVa. This compares {avouraby with the coresponding but e
mated figure for Soweto of 2,8

‘The transmission and dlilnimnon costs for Soweto, however, appear
high Mitchells Plain. be due

in
‘management system. At the quoted total transmission and distribution
costof R160 million this represents a mean cost of about R1 500 per con-

26

also be of assistance? Regarding the remote metering system, is this in-
stalled and working yet? If so, with what results?

Mr. Seymore’s comments on these and the carlier o posed
would be appreciated.

Mar. G.C. Theron: Oranje-Vaal Administrasieraad

Ek is scker daar is ander baie meer bevoeg as ek om oor die ckstra hoé

spanningstelsels kommentaar te lewer en ek wil derhalwe by dic 11 KV

benetting inval.

1. Ek merk, sien figuur 15, dat XLPE Kabels tussen die 132/1 1KV sub-
stasie en die hoof 11 KV substasies gebruik word terwyl die res van
die 11 KV verspreiding met papier geisolerde kabels gedoen word.
Ek sal graag van dic referent dic rede vir die gebruik van dic twee
tipes van kabel wil verncem.

. Besonderhede van dic beskerming op die 11 KV ringkabels vanuit
die hoof 11 KV substasies word nie verstrek nic maar ck aanvaar dit

VMEO TEGNIESE VERGADERING ~ MEI 1982



Within your grasp!

A cost-saving alternative to conventiondl sC
terminal blocks. WAABE" cage-clamp

The Cage-Clamp connecting
system is designed for the
quick maintenance-free
connection of solid, stranded screws 1o loose n
or flexible conductors. ® RUGGED: Manufactured from durable

t0 loosen or tighter

nylon 66
Cage-Clamphasa e MINATION COSTS: No wire
designed-in contact pressure
offering a connection totally
immune to vibration and
complete freedom from
operator error. ® CONDUCTORS: Suitable (e

e cOnKMol insert conduetor

Bowthorpe-HeIIermann—DeutscheQ

Cape T =
Tororaess) Toarssous Serasoss  (Pty) Ltd ¥

rew-type

ith screwdriver and




is waarskynlik deur middel van relés met oorvrag en aardfout
cln.mr:nlc Dl vy ot aou of Enpakekeenhede et skes.
1KV of

S0 KVA transformator tcn ﬂmh:l.-mmg te viywaar is nie Sk
sesvol mie. Na my mening sou ’n eenvoudige drieweg skakelaar op
die 11 KV kant van die transformator met termiese beskerming om
“n uitklinkspoel op dic L § hoofskakelaar te aktiveer meer doelmatig
wees,

Dic angspaning rtlkulsisicle volg ' hee stundaard plroon
hal ir eede huis
deur die erwe te neem na die huise wat na die ander v(raa! lrum Die

ernment, The only assistance is in the form of a guarantee for the
amount of R206 million with a proviso that this amount is not (o be ex-
ceeded under any circumstances.

Hierdie is "n groot addisionele finansiéle vrag wat elke huishouer in
Groter Soweto moet dra, ongeveer R2 000 per perseel wat amper R30
per maand per perseel vir die volgende 25 jaar. Ditis 'n karige bedrag as
“n mens in gedagte moet hou dat die huisbewoner huidiglik huishuur en
belastings gesamentlik van ongeveer R31 per maand moet betaal,
‘The infrastructure up o the meter cubicle will be paid for by all re
dents — irrespective of whether they use electricity or not. The costs of

pewule in hierdie tipe so klein dat
‘aan dic huise waar dic verkoopskema inwerking trec noodwen-
8150 0p 84 byrino gua G @ el o e hopas dan
met serwitute te beperk of anders kan beskadiging van dic kabels
verwag word
interessant wees om te verneem hoe uitvoerbaar hierdic beplanning
in werklkheid s gesfen i die g an ontwikketng om di huise.
Die lasbeheerstelsel is vir my "n bietjic duister—miskien 'n biet
dostrstfend, Volgens om 6.2 en figur 1613 daar s asbeperker in
elke huis wat die waterverwarmer, vermoedelik 3 KW, afskakel as
dic totale aanvraag 40 of 60 amperc bercik. Bykomstiglik is daar in
elke L S kiosk 'n kontaktor wat afstandbeheer word om dieselfde
e nverbind-
ing na die lewendige kant van die kontaktor toon nic maar ver-
moedelik wel deur die K W K meter sal gaan, Vir die doel van hierdie
beheer vanuit die kiosk word 'n 4-aar diensaansluitingskabel ge-
bruik
Voorwaar 'n duur metode om 'n gordel en kruisband te dra om te
verseker dat die broek nie afval i
. Soos die referent te tereg sé vind ek ook die beplande energie be-
Seereiel ek e e verwys k spesfick  die meteringtesl
waaroor reeds baie
EK wil graag by die vulgmdc paar losoiese gedagies volstaan,
5.1 Dit
e werking nle, dic onderhoud en bedryf waarvan  Hod-viak

te

diamane is.

5.2 Meterlesers van standerd 6 of & kwaliteit is volop en soos die
armes, sal altyd by ons wees. OF hulle meterlees of nic, eet moet
hulle nog en werksgeleenhede s juis waarna gesoek word:

53 I it dun reg om dle verblket mot e kapltale koste van k-
joene rande te belas terwyl sy fami

5.4 Rekeninge moet nog gelewer word en die geld moet nog gevor-
der word en dit is waar die knoop I¢ en geen mate van out-
omatisasie gaan dit uitskakel nic.

5.5 'n Kred Isel bly nog vir my die
tot dusver dra ek nog nie Kennis van so 'n meter watal die oplos-
sings vir die probleme bied nie

Ten slotte gaan die referaat na my mening mank aan 'n groot leemte

‘naamlik meer finansiéle besonderhede van die projek. Na alles is dit

geld wat praat. "n Inkomste en uitgawe rekening met bedryfskostes
sou insiggewend gewee

Die vocrgesiedo riefk ot o seker e onvanpus evccs et
nie. Word die huisinstallasic- en aanshuitingskostes teen die
hnusc‘cnl.u of Iunder godctitees of vori it dool van di infre
struktuur?
Ek stel voor dat hierdie aspekte en bedryfsondervinding van die
e W eremante nderwerp i eferatop die vk
vensie kan we

Bk Sl g s it T s e il e
waarophy die e gl betoor ' stak wat hom sekerik i aan

Mr. M. van der Spuy: West Rand Administration Board
1 have some supplementary information which | would
You to give you a

Groter Soweto, as 'n stad, het 'n bevolking van 12 miljoen mense
ueE gy TR Rlaata Bt g o cogoer § il e
Johannesburg (gebascer op "n vergelyking 4 jaar gelede gedoen). Die
i el ol volgende in:

303 kerke; 305 skole; 64 Kleuterskole 1700 handelsprojekte; 115 sok-
kervelde.

topresent 1o

Dit
ekonomies moet wees
Allloass srehard louss, normal interest rates are payable on the open

et G Vet o psriionl s o[
tem will be recovered via the charge per unit consume

w.n e Soeion b abe o pay this, wasan important question which

had 0 be answerc

The world wide ya—cnl\:d energy crisis has escalated the prices of coal,

paraffin and wood 10 such an extent that electricity has become the

3
in Greater Soweto. Bearing in mind that no natural timber resources
exist in the Soweto area, all wood has to be imported into the area.

A survey covering a statistical sample of 1 250 households during 1977
indicated the following monthly expenditure on energy in Soweto,
where no electricity s available (winter months).

Coal
o
P;\ull'n

Candlcs
Other

TOTAL

At present-day prices, using an escalation rate of 15% per annum and
nting that a b of coal out R1 S a the e of the mrvey andlssold
today at R6,96, the monthly expenditure on energy is approximately
RiS during il

Statisical information based on the 24 000 households which are pre-

mgp 0% less for the same amount of energy than those without elec-
tricit
Thr: mmgz income level of Greater Soweto is based on the combined
income ofthe breadwinner and othr members o the household who
are economically activ

resent income is m..g,ed A eer R0 per el 0 et enirgy
costs envisaged are well within the means of the residet

A further problem area not touched on by the speaker is that of the
existing consumers.

ie deur die spreker is nic, s di
reamndc vﬂhmlk:rs

Dau i ie hel bied
- n oo KV stcisel vanat Stad Jnhumnbnrg rdic stelsel voorsien

word sie - alds tis bow van ' nswe sl so0s deur Wally Seymore

hier voorgedra.

Daarsal egernooit n groot sanskakeinpplegighid kan wees vaar 'n
100 000 verbruikers eensklaps aangeskakel gaan word nie. Die huidige
24000 vesbralkors wat cor dis hele gebied verpre s, moct nog

onafgebroke clektrisiteit verkry — en as gevolg 1 minisul
ebicd by minisub gebied —al 900 van hulle - vl)lgcm bepkali chan

aangeskakel word.

An organisation for the maintenance and operation of Greater Soweto
s been rested. The 350 persons (alraces) at present coployed took
ugust 1982 and
the organisation will be expanded to upemlc e maintain the whole

As mentioned before, tariffs will include the operational and mainte-
nance cost of the network as well as minor new works. The major infra-
structural cost of the new system will not be recovered in the clectric
tarifs, butvia Council nfrastructual charges which willbe appliable
1o all resident

because of the hlgh it relating 10 electricity, water,
sewerage and roads, active steps are being taken 1o increase living
density by means of high rise buikings and adaitional rooms being
added 10 existing dwellings.

'

Mr. G. Davies: Pietermaritzburg
Section 6.1 of the paper discusses the coincidence and diversity factors.
U Figu H

rket - not one cent of subsidy in any

%
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that the curve used approximates to the function,
F = log-1(-03685 log N + 0,1758)

Where = coincidence factor

N = number of consumers (houses)

g

'Will the author please confirm the form of this curve.
Itis also not clear in this Figure on the curve labelled “11 kV ring mains
and main substations” whether the axcs 2ee imtople iy o e
whether in fuct different scals apply. Furthermore, n respect of the
upper curve, it S e i ot of o
S e ‘number of consumers or to number of rings
and/or main substations
We du not ba\lcally dlslgm: it he L.V, diversiyfactorsas et out
ich I

outof: hnlan« factor which decreases sxgmbclmly as the number of

LV. rs increases, We have found that it is necessary 1o incor-

porate this factor to obtain accurate voltage drop results. It s also vl
100

KVA which conditions, of course, does not apply in Soweto.
It is also stated that the network was designed for 8% voltage regula-
tion. Will the author please advise whether this voltage regulation is at
the metering terminals in the street or at the distribution board in the
consumer’s premiscs. We would also like to know the breakdown of the
B

‘The following are comments on questions (6) and (7) above

- The electificarion of Soweto has been in reverse sequence o the
normal servicing of townships where electricity is usually the last ser-
Vice 10 be nstaied ater road ahe pavemnt fial lovels have been
completed and sewerage, water, drainage and telecommunications
i || d.
‘The majority of services have yet to be installed in Soweto, which
il ummublv 45 o coma 1o thetimesitt men s buried

7. 11\:‘ umgn of the LV reticulation in Soweto has resulted in a prepon-
derance of service cable, o the extent of 3 000 km —a distance ap-
proximately from George o Beit Bridge and bck. Increased load n

ble, particularly because of the scarcty of

i.¢. by building two and three sorey hu.m.mmamcm population
growth. This, in turn, will lead ties which could be
diffeul to meet inthe desgned Y et stem, particularly

cause the majoriy of serice cables are Abormaly Jong and are
laid through private property.

Mr. €. Adams: Port Elizabeth

kin , the
rvice connections from the metering kiosk to the consumer's
rbaton bosea applicable.

We would al

hether the L.V.
hether any of the
have been apph:d Ourown 1 experience has been that the use of compu-

considerably quicker than the old “hit and miss” method.
s also noted that the ecders o the main 11 KV substations comprise
les whcveus the 11KV rings use paper insulated PILCDSTA
the past unsatisfactory performance of XLPE cables,
pparenlly is still continuing overseas, I would enquirc
Whelher e duthort ate aied (e I PE cavie Vilhe satisfactory,
particularly as they have opted for paper insulated 11 kV cables for
e i ol etaton
In Section 7,3t s stated that the carth fault current on the 11 KV system
is limited 10300 A
resistances. Would the author elaborate on the methods employed to
achicve this low fault current and comment 3 to Whether the use of -

T only have two q which T would like to ask the speakes
Firstly, with regard to the increased volt drop of 8% 1 would like to
know how this is divided between the high voltage network, the trans-
former, and the low voltage network

Secondly, can Mr. Seymore tell us what is going to happen to the 6.6 kV.
network. Will this be scrapped, or integrated into the new network?

Mar E. de C. Pretorius: Potchefstroom

Ek vind die ontwerplas van d0A per wooncenheid (nsommige geville

60A) besonder hoog. In Potchefstroom se Kleurlingwoonbuurt (Potch-

ket e L) i ogenéensie sirotneke

keuse, ¢k skat in 80% van alle gevalle, 30A. Slegs enkeles se keuse s dic

volgende hoer grootte, 45A ¢n nic n énkele verbrker hetdic volgende
1 groote, 60A gekies nic.

Wat gebeur as die KWH-seinkabels beskadig word? Ek ys om te dink

wat gaan gebeur as verbruikers agterkom dat hulle chaos kan veroor-

saak deur die seinkabels doelbewys uit aksic fe stel.

Ek wil ni

e maar kan Mnr. Seymore ons mis-

the increased insulation thickness required for uncarthed aymtemme?

Mr. V.A. Raynal: Affliate
Graag wil ek die referent gelukwens met die manier wat hy daarin
geslaag het om 5o 'n groot skema tot 'n referaat van 36 bladsye te kon-

1 am particularly ierested n the Soweto Electification Seheme be-
e 1 was in chary operation and maintenance of electricity
o sovenn years before the commencement of the
Emplan Sehemne. For the record,there are2 apparent errors in the text,

in Section 7.3.1, the reference to “LOW" resistivity should read
“HiGH resistivity and in Fig. 6= LV SchematicLayout~a connecion
should be shown between L1 and

1 should be pleased if Mr. Sn.-ymnn:'wnu]d reply to the following ques-
tions:

1. 11kY Cable: Why were two types of cable wsed viz: XLPE insulaed

2. LV c.m The SABS produced a specification for CNE cable which
rovided for 4 waveform type o combined neutral cath conductor:

Why was this type of cable not used?

132KV c h ‘Why was it decided to use OIL FILLED cabl rsead
ofsoldinsulated cable? Johannesburg Elect ment’s ex-
perience s tha repairs o il llcd cable are both enginy and expen

4. Co-incidence factors (Section 6.1): How were these arrived at, b
cause they differ from those presently being adopted for “Ratior
Norms" for township reticulation?
5. Innovative Wiring: Was this type of house wiring considered by
ECOPLAN and why was it not used?

- Cable Damage: What precautions have been taken to protect buried
cables in Soweto?
Load Growth: What provision has been made tocaer for increased
load in erven
Blueprint for Fulun- k the Sower ification Scheme 1o be
iaken s blueprint or future i B townships in South
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VePelvan die tarie i Buboudelke verbripkers
k sal dit waardeer as ' gelinicérde grafick by figuur 2 beskikbuat g
tel kan word of s dit, 500 die vrouens dit stel, n € nie?
lewers in dic referaat word gemeld dat ‘n lisensic van dic Elck-
trisiteitsbehcerraad verkry moes word, sover my kennis strek, word
lisensies net aan opwekkingsondernemings uitgcreik
Dic geraamde koste van R204 miljoen: is eskalasic in ag geneem? In die
afgelope paar jaar het cskalsic skoon hand vitgsruk. by Rasd het 5o
pas 'n tender aanvaar vir 20 MVA-transformators. Dic tenderprys is
160% hoér as 'n tender vir identiese transformators wat slegs ietwat
meer as 4 jaar gelede aanvaar is.

Kien et

Mar. L.D.M. de Wet: Geaffilicerde
Ek wil Mnr. Seymore gelukwens met "n uitstekende referaat. Ecis
scker hierdic referaat sal deur baie clekirotegniese ingenicurs

{ockoms asn handleding gebruk word Vi dicontwerp van e
verspreidingstelsc|

Daar is *n paar interessante aspekic in die referaat waaroor ek grasg
meer inligting sal waardeer en ek sal bly wees as Mnr. Seymore dit sal
kan verskaf.

In die verslag is gemeld dat "n sparingsval van 8% gebruik is et de
docl om kapitaalkoste te bespaar. Dit veroorsaak cgter dat
Tiese i die stelsel ook 8% is n met dic hot energiekoste wonder '
‘mens of dit nie oor dic Iangtcrmyn bee sou wees o liwet maar
hoer kapitaalkoste te gehad het ni
Finally, Mr. President, | would mw {0 know what towet footing -
pedances have been adopted for the double circuit 132 kV line and
What falure rate from lightning is expecied,

Mar. G. Stewart: Geafllicerde
EK het twee vrae vir algemenc inligting
In verband met die 11 kv gcvu)kumnnrdr politicleen kabel, Die

rdfoutstroomaanslag is beperk by 300 a m aan dat dic
staaldraad pantsering van hicrdie Kibels is el ganiese beskerm-
ing teen beskadiging en dra nic deel van dic ardfoutstroom tie




TRIPS
ON
TIME...

... TIME AFTER TIME

Fuchs Seltronic circuit breakers — the first
moulded case circuit breakers with reliable solid
state tripping elements - feature dependable
TIME-current tripping characteristics even under
repetitive overload or fault conditions

e MAJOR ADVANTAGE achieved by the
Seltronic breaker is superior and

selective tripping with downstream devlces
Seltronic breakers are supplied with adjustable
current rating plugs. Thus, even breakers of the
same nominal rating can be adjusted on site to
prevent the interruption of power to an entire
plant when one section is overloaded.

The magnetic trip levels on all three poles
may be simultaneously adjusted. The
characteristics of the short circuit range of the
Seltronic's tripping curve (e.g. the MC curve)
make itideally suited for selective coordination
with conventional circuit breakers (e.g. the KA)
as indicated on the graph.

“2.chs Seltronics

:
¥ FAULT CURRENT
s sugnue
M ihomnon
4
= —
TS

The short delay indicated in the curve makes
this device ideally suitable for direct on-line
starting of motors as it caters for initial inrush
currents

Atestkitis available for field testing of this
circuit breaker.

Seltronic breakers are completel
interchangeable with their equivalent thermal
magnetic breaker frame sizes.

Available from:

Fuchs Electrical Industries
Division of C. J. Fuchs Limited
Transvaal/O.F.S.: (011) 864-7940
Natal: (031) 37-3665

Western Cape: {021) 931-3125/6
Eastern Cape: (041) 41-2931
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‘With regard o thermal resistivity of the soil in Soweto — having seen
areas of clay ~ I wonder if Mr. Seymor o could et s know whattheave-
age and the maximum thermal resistivit

Regarding payment for electricity, was not mq.maum. of prepayment
meters in the houses considered, as this had been contemplated in the
carly days?

Mar. P.J. Botes: Roodepoort

Ek wil dan ook graag langs hicrdic weg vir Mnr. Seymore gelukwens
met die voordra van 'n puik referaat. Ek wil graag net ' paar vrac vra,
ek het gercken iemand anders sou dit vra. In dic referaat verd genoenn

dat die N.D.M.A. van tussen 3 kVA en S kVA gebruik beplan-
ning en dat op die minisub viak n syfer van 3 kVA i Vo
Roodepoort voorsien nog Dobsonville M.A. van + 1 KVA

gerealseer was, ck sou dus reken dat hierdic mcrs heelwat hoog is.
Mg, yan Ablften het my attent gemask dat in dic norme ir clek-
it verspeiding in blanke resdensiéle dorpsgebicde ' DM.A.
Van3. to Do RV e middelinkomstegrocp gebrulk. Ek sl grasg
Mar. Scymmc se knmmemnzr hicroor wil hoo

Ten LN al ek
grazg e et o o s ks gaan word

3.

select

6. Internal house wiring 21,5%
TOTAL 100%

1am not in a position o give any figures on proposed elecircity

i oo e van der Spuy is the Director (Electrical) of the
West Rand Administration Board and the Head of the Electricity
Department of Greater Soweto and he may be in a position to give
further information.

he question was asked why two types of 11 KV cables were

M Barnard as mentioned that the existing system is supplied at
6.6 kV. Fortunately 11 kV cables were installed in the Soweto area
and it was decided to utilise the existing cables as much as possible
on the ring systems. New ring system cables are 1o be connected to
the existing cables anditis for this resson that it was decided to wse
the same type of cat mely paper insulated, copper cored
recund ik AR prices were asked in the tender docu-
ments for various types of cable to be installed between the main
132/11 k!

cross linked
polyethylene copper cored armoured cables were the most econo-
mical to use as main feeder cables.

. - Inantwoord op mar Theron s vraag kan ck bevestigend antwoord
Mr. D.H. Fraser: President 7 > .
dat oorstroom en aardfoute relés gebruik word vir die beveiliging
What is the average number of circuit breakers controlling the kv van ringkabels. Die primére beveiiging van voerder kabele thans
Tings at each 132/11kV enhoof 11 kV: subsusx:s is: Solkor relés met oorstroom en
one main substation or o the rings interconnet with adjacent main atrdfout as roserwe bevelig
mbsuuum’ “The cable used o the rings has a copper Srde,
o 6. Dic sekerings wat in die mm\suhx geinstalleer word, is nie vir oor-
nwhich
curve, is the slightly increased rating of a wcened cable of significant "amfurmn!ov Die Lndmduele kabels op dm laagspanning kant
advantage when weighed agains the extra jointing expertise required stroombrekers beveilig teen oorv
for serecned cable and the usually higher cost of screened construction 7 ch vraag was gevra hoe uitvoerbaar die lyuullenng van aansluit-
y higl g
over belted cable? What are the reasons for using copper conductored Kabelsop efense i om
cable in preference to aluminium? metode was vir koste oorweginy
tydens die ontwerpstadium met Johannesbu
lrlill:llsdq)nnemanl  gevocr, wie op daanie stdium di veran-
Mr. W..J. Seymore: Affliate woordelike stel dic stadium
1 M besluit om op erfgr moontlik
0 Ba S P thin. an die grene, Hicrdie kuble: word op stermations greme gv:lé
sodat d
ki " e p— Srense aan duc Kant waar kabels e gelé word i Hirdie metode
During my presentation, | sad that the Councils o Greater Soweto o mh i ke dan i S0'n g0t bl i
ave
8. Alhoe
a was, therefore, not
T Dven s it e b Bt v, derin e nogtans n groot aantal warmwatersilinders aangeskakel
mebody, h ide Wees wanneer spitsvragbeheer toegepas moct word. Dit is moeilik
s i ) S e expect the
carly stages of operation, but we do not scc any serious problems Xan wees op so°n stadium maar dit was beraam dat ndien slegs 6%
withthe plot cables, ' stadium aan s wat et "n out-
the application may appear 0 b new. Remote Control o super— ,
19 Systems operate throughout the country and silar prn vir dic installasie van so 'n vragbeheerstelsel. Met veelheid
pls are used by th Post Offetor e v lephone systems. Kabels wat bese i vie nmlmﬂ:ﬁ, i die addisionele e
vierde aar vi s mini
e system s desgned e standard or normal KWh metersand.
i3 suppy in the area i ot or the comncton romthe control s, At o s the voltage drop ﬁgur= of 8% s buit
centre is lost, the energy mudmg5 can still be updated by sending Thave not got the exact figures with me. From memory, the voltage
soticbody 0ut 10 he cubicles to take the meter readings and updat- Fepsifion Sl T Rt v ani o th igh vl
ing the information in the computer ‘when the supply or connection i
is rectified. 10. Mr. Raynal mentioned that there is a crror on page 25, Sectio

2. Mr. Palser s
per consumer appears (o
Plain of RI 200 per consumer.
One must make sure what is  llowed for i the cost per sand is
given. 1t quit cost per stand for
iranemion, e 8 gven T always spelt out what is
included n ch Gos: & Gt per st can be o raelation only
including or excluding ol o or it can be all inclusive

id that the cost of the Soweto Project namely R1 500
high compared 10 that of Mitchells

of the Soweto Reticulation System is approximately R1 200 per
stand including scrvice connections 1o houses but excluding main
132KV and 11KV power supplics.

‘The total cost of the Distribution System is approximately R1 500
per stand including 132 kV transmission systems and substations,
main 11KV substations, bullings,vehicles and equipment forthe

Electricity Department. The costs can be subdivided as follows
% Rcuculauon System including service connections
0 houses: 3%

2. 132V transmisin v and 132 kV substations: 10%
3] V substations: 1,5%
4. Remote Control and Supervisory 15%
. Buildings for the Electricty Depariment as wellas

vehicles for operation of the system 2,5%
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in that “low earth resistivity” snaum read "high carth rsist:
. This is correct. The resistivity is

. The question was asked why wave lorm CNE LV cables are not

used on the system.

V cables, similarl
asfor the 11 kV cross linked polyethylene cables as mentioned car.
lier. It was decided to use the most economical cable, based on the
tender prices, namely the CNE LV cable described in the paper.

2. The question was asked why innovated wiring was not considered.

1 mentioned in my pn:s:nmlmn that we asked for various alterna-
tive prices for the wiring of houses and it appeared that the conven-
vionalconduit on surface was he most Semmmmmal system to use.

. The question was asked why clectrical services are insta

lled first
which is the wrong way round, and that roads and civil services
should be installed first.
“The Councils of Greater Soweto decided that housing and electrifi-
cation were the most urgently required. The Councils e, howeer,
preseatly busy with the installation of civil services and roads under
the control of the TPA. There is continuous co-operation between
the different parties, namely the Contractors for the electrical in-
stlltions an the Contractors for the i mtalutions. The tele
communication installations were completed a few years ago by the
Post Office.

3



Mar. Pretorius het gemeld dat die ontwerplas van 40 Ampere vir

latest policy for the limiting of carth fault currents on LV systen

hom hoog Iy} consumers. In fact, to save on design costs, the standard Esc
Die 40 Ampére aansluitings is nie te hoog vir die normale huise nie NEC's with carthing resistors were ordered for the SoucioProjoct.
aangesien daar voorsiening gemaak moct word vir stowe en 23, Thermal resitivy readings asked for by Mr. Stewart, were only
warmwatersilinders. Dit laat dan 0ok toe vir interne groei van dic taken in e the 132 kV cables were to be installed. It

verbruik van verbruikers.

Die gelykydigheidfakiore wat gebrulk i s inligting wat ons met
verloop van tyd versamel het en dit gee redelike akkurate resulta
Die standaarde waarna verwys is, is tot op datum nog nic beskik-
baar nie.

Dit was aanvanklik nodig om aa
dic Elektrisiteitsbeheerraad totdat die Wet gewysig was wa
derlike liscnsies vir Gemeenskapsrade nie meer emootiask het
nie. By ale sta ing van'n
lisensie nie meer nodig nie.

ock te doen vir 'n lisensic vanaf
fson-

i ot warranted 1 take thermal reistivity measurements fo the
rest of Soweto. The thermal resistivity figures are as follows

() Average  — 13" cm/W.

(b) Maximum ~ 1,35° cm/W

Mo o e President, asked what the average number of circuit

reakers per main subst

Onmm,,“m in 11 KV substa
and eight outgoing circuit br e v wons cter Thot i
total of
from specific main substations and different main substations

onis provided with our incoming
faken

e

Di fotle bersamde Kosc van R204 milon lst el o i ot inerconnecte
tockomstige prys eskalasi 25. 1t was decided to use copper cored cables because the majority of
\m de Wet het gemeld «L:l met mpanmngm,,ulmc van 8% die these cables are to be connected to existing copper cored cables.
erlese ook met 8% styg en of dit in aanmerking gencem w 26 B v verskoning an mor, Bote dat ck i inmy referat gemeld
it kaerek dat dic veriices mqyg ‘met 'n styging in spanningsval het dat Roodepoort Munisipaliteit krag voorsien woaville
maar nie fot dieselfde waarde nie aangesien verlicse nie ek . Ditis wel Korrek dat Roodepoort aan i oo

eweredig aan die spanningsval is nie. Tydens dic ontwerpstadium
was dit ckonomies geag om met 'n hoér spanningsval syfer te werk
want die aanvanklike installeringskoste het verhoog alhoewel dit 'n
geringe styging in lopende kostes sou mecbring,

The expected lightning failure rate in the area is 0,5/km/year.

sien. Dit is egter nie moontlik om 'n spesificke datum op hierdie
stacium te gee tot wanneer Roodepoort moet voortgaan met krag-
voorsiening aan Dobsonville nie. Die Roodepoort toevoer sal
afgeskakel word sodra die retikulasie en die hoofvoerderkabels na
Dobsonville voltoo is.

ked whether the graph of Figure 2 is drawn on a log- 27. Mar. Botes het gemeld dat die 3 na 5 VA vir hom te hoog Iyk
cale aangesicn dic huidige vrag van Dobsonville slcgs | kVA is.
"This i correct. Both the Aeio e s ootz e o0 the log Dit i wel korrek dat dic gemiddelde gediversifiscerde vrag v
scales and the number of consumers s applicd o both curves ‘The Detomle a1 EVA s e retiklasiestlselvir Dobsonvile 1
fop curve s for the calultion of 1 KV rings and main substation ontwerp vir 3 kVA om voorsiening te maak vir toekomstige stowe
capacities and the lower curve for the calculation of LV cables and en warmwatersilinders. Ons beskou die 3 kVA nie te hoog nie
s cappcits aangesien daar reeds gebiede n Groter Soweto is waar die ediver-
G ook araieilutubed pito the depisingle inds sifeerde vrag in die omgewing van 2 na 2.5 Die 4 kVA
Th‘ o i LA ol st gcdwu\lfm. de vrag word scgs gebruikin e war aar e
e queson was aked why 300 ampere earth fault current was o B
A \Ar Stewast b alrady anawere i question i tating -
that cross linked polyethylene cables can only withstand a 300 am- 2 Anum\mrul\mmurquuqmnswcru asked by various persons and |

pere earth fault current. The value 300A is also in line with Escom'’s

trust that T h

ve answered all the questions

GOLNIX

ENGINEERS IN PLASTICS

GOLNIX HA!

BEEN IN BUSINESS FOR MORE THAN 14 YEARS;
HELD THE S.A.B.S. 141 MARK SINCE ITS INCEPTION IN 1971;

SUPPLIED IN EXCESS OF 20 000 KIOSKS:

SUPPLIED KIOSKS TO MORE THAN 100 MUNICIPALITIES,

AS WELL AS TO ESCOM AND OTHER
GOVERNMENT INSTITUTIONS

HAVE YOU USED OUR KIOSKS YET?

IF NOT, CONTACT YOUR NEAREST GOLNIX BRANCH.

OUR REPRESENTATIVES WILL BE GLAD OF THE
OPPORTUNITY TO SHOW YOU OUR FULL RANGE
WHICH EXCEEDS 45 DIFFERENT KIOSKS.

BRANCHES AT: CAPE TRANSVAAL NATAL
(021) 95-2165 (011) 786-5233/4/5 (031) 782-363
P.0.Box 2512 P.O.Box 391671 P.0.Box 13, Sarnia
Cape Town 8000 Bramley 2018 3615

Telex: 57-24112 SA Telex: 623167
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die VOLKSK AS-groep

... cut cable
laying costs ...

~ with

2000 kg Winch 5000 kg Drum Trailers

CCE CABLE PULLING WINCHES
With only 3 men, enough cable rollers and a CCE winch, 5 tonnes of cable can be pulled in under
2 hours.
CCE TRAILERS
For cable drums, poles, transformer ol and jointers tools.
CCE JACKS AND ROLLERS
For every cable, all drums and any trench or duct.
CCE for CUTTING, MEASURING, SPIKING, RE-DRUMMING AND COILING

Compiete Cabling Equipment (Pty) Ltd

P.0. Box 107 Phones: 868-1038/9 de Beer St. Alrode South Ext, 3
Mondeor ey Alberton
Transvaal 2110 Telex:ig;27121 Transvaal
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Horn and educated in Durban. Academic education at Db High
T

School up 1 standard 0. Technicaf education ut Natal Technical Colleg
Diplom: oith M\\mm,m\w

A
Juin the Electricity Supply Commission. Natal Southern Undertaking
test department in 1963 where he was involved with power station and
abstation protection for 14 years. Trasferred to Fscom head office at
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Mr Ron Wedderburn

PROTECTION OF MUNICIPAL ELECTRICITY
DISTRIBUTION NETWORKS

by R.J.

1. SUMMARY

Municipal Substation protection tends to be standard throughout the
Republic. This puper willdescribe the uual protection s

n for this choice and the advantages and disadvan
Thisitesgass on 1o desribe the st irend lonardssoliase
aned how this could affect both switchgear and substation design

2. INTRODUCTION
Alimost every municipality in the Republic which controls s own power
ion nctwork relies on the Electricity Supply Commission
SCOM —to supply its power requirements, s very few
gencrating capability. Municipal incoming supply voltages from the
Escom g range (om 275KV 103 3KV. the fomer beingvery recenand
the late being capidly phscd out n (avourof igher voltages. The
are fed at 11KV, with ESCOM providinga
own [1kV
fon system v uto tap change step-down transformers

picalatdhia 1 e

The prote

on of these distribution supplies is therefore a joint responsi-
il with Escommprovidingthe proecionatth pointof supply i the
municipality taking over the responsibility for protecting the distribution
netwark from that point onwards.

s of Protection
e i functions of protection n a ditibition network are 10
sufeguard the cc of supply and o prevent of minimise
damage 1 plant coinected 1o the network. There are critical ares
in every distribution network and, in the ev -,..»n failure of a c
poReiE scrion of the ditribition astwork, cither during oveioal
orother un o orwcof Gt e fanction
ofthe failure. Th

by removing or disconnecting the faulty component or section from
the network iy andslectivelyas posstie, the
s miminom supply

othe plantinvolved in the faulure.

6 faultwere touceuron  disrbution network,say through aree
anductors,

ARG (o8 s O vk feme th falt i

diconnectthe fulled section, This should oceur before the s

tectiona

the
and cisconpoetihembtie diiHimgionBETROr.

Similarly if an damaged through being spiked
byapick d

should sense the fault and disconneet the supply to the cable before
the whole network is disconnected.

erground cable
Iorks.

¥ itwill be seen that the
protection is 10 ensure the continuity of supply (o the system as a
whole by the provision of protection for every section of the

Wedderburn

network. In addition the protection will normally operate quickly
enough to limit the amount of damage to the faulted section of the
netwark and minimise possible danger to personnel or the general
public

Thus protetive elaing can be summed up s  eatue vitin the
netw h will minimise interruptions to service and damage
10 plant when eleetrica failues oorer

3.2 The Effects of System Faults

The consequences of distribution network failures are:

(a) Interruption of supply

(b) Damage to plant

(¢) Danger to personnel and the general public
The costs incurred lhnmgh  interrptions o suppl
vary tremendously, but a ot b e hathe vae of
a Wikowatt ioue st ppronimately 40 6 50 s the son of
generating that kilowatt-hour. In addition to the cost there arc the

continuityof suppy. The costs intolved i pint (o) will aso vary
tremendously. However, these could be equalled to the cost n[
i mq.mu ,.mmnun “The cout of protecion s i
Small im Comparison 10 the actual capital invested i the network
7 o marktiee The tetur on this lavesied
must be loaded as much as possible. Therefore it s necessary to
consider just how much is required 10 be spent on protection to
keep the cost of repairing damage to plant within limits,

Regarding point (c), who can put an accurate value on human life?

Jife is Tost who on this earth can restore that life? Therefore

muniipaifes st be responsle for providing adequate pro-

tection twork 10 limi

the general public to a minimum.

3.3 The Requirements of Protection

There are five basic requirements which determine the quality of

protecion cquipment Tlmy sre reliabiiy, selotely, sabity,
have ifit

is going o perlormts I\mcuon oty Wkion  fauh Sccurs on

the distribution network it ha

de fault correctly
(6) sectionlise the fauled portion

If the fault i transient and the system is equipped with automa
reclosing facilities, it must restore the supply 1o the circuit or
cuits which were isolated.

330 Reliability
Reliability is a quality which is closely tied to design. If the
protection has been desig erate under all fault con-

gned 10 o
ditions which may occur on the distribution network then its
reliability will be high. 1t s also a function of serviceability
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technology,
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during i ull operationl itetime. Deterioraton in service
may take place and this could in time interfere
fanctoning. For hi rsson s pormal prac
duplication of equipment or “redunda
tramsmision volages and ko on ritica sectons of the
netw

332 Selectivity
tion s arranged in zones which should cover the distri-
bution network compllcly. When a fault ccur, he pro-
equired 10 select and trip only the
s the foul llmpmpu!ynl‘luhumppu\ghdl\u

called discriminaton. The two.general methods used i
‘municipal distribution networks are
() Time graded protection systems using inverse definite
minimum time (IDMT) relays, such as the CDG relay,
where the equipment protecting the successive zone
nged to operate in times which are graded. This
Sruding s arranged oo tha, with he occursence of s fult,

although & number of protection points may respond.
only the protection closest to the fault will complete its
tripping function. The other proteetion points will not

complete their operation but will re
been isolated.

et after the fault has

(b) unit protection systems using linked relays such as in
e Tty or Seltos plok Wi e where the
protection is usually ach means of a comparison
sl et quintiie at the booadaticy of
the proteetion zone. This unit protection can be applied
hroughout the nétwork and, sice s restricted 0 par-
ticular zones, does not need to be time graded and can be
selatively fast in its operation.

333 Subility

This is a particular quality required by unit protection and

reflers to the ability of refays to remain inert 10 all load con-

ditions and faults outside or external to the protected zone.

334 Specd

edisup eme

e R e e ‘municipalities which

generate their own power and which are linked to the Escom

rid. this quality is of major importance. as loading on the
fetwork produces e disp nts between the voltages
at diffret poins r increases the probability of

Synchroniom b lost when the network s disturbed by a

Tl The thoriet the ime  fult s aowed to remainon the

network the greater can be the loading of the network.

Fioc

= e
rlmh

1=

S1°AC Fime Ovacurrent Raiay
ARG et

)| @)

@

Fig2 T Frasar Molection Syviem

In addition to maintaining stability, damage to plant and
equipment should be limited. Fault currents, if allowed to
remain for any length of time,

335 Sensitvity

Sensitivity i often equated to the minimum operating current
or pick up current of the protection relay and the protection s
said 10 be sensitive if the primary operating current is low.

When referred to a particular relay, it is not only the setting
ferred to, but also the actual volt-ampere or
. nsome intances telay sttings, i ancliot
1 make them more sensiive by seting them low, actually
impose a very high burden on the current transformer and, in
effect, make the system less sensitive.

THE APPLICATION OF PROTECTION

41 Fuses

With the hdid
ot exie, and t was poseible (o th power laion aitendant,inan
emergency, to open 4 switch manually and even swat out the are
with a duster.

The earliest form of protection was the fuse and, although it has

yerysver imitations it s il very widly uied today on it
butior it the

um and,
2 3

orld. The fu is

(HRC) h
Sebl i el e i given (o the
type of duty the fuse will be performing. Fuses suff

fer from the

advantage of having to be replaced before power can be restored.
Onlow voltage (380 volt) sytems an approximate value of thefuse
I ression:

be used can be obtained from the following expre
Short circuit MVA = Transformer kVA x 100
1000 x percentage impedance

h voltage i have factors which should be con-

S selecting fu

411 Motor I’ml«uon

1 motors are connected t0 the network, the starting current
taken by

will depend upon whether the motor is a wound or squirrel
cage rotor, and also the method of starting .¢. direct-on-line

i ormal motor staring
characteristic is almost constant current/time.

402 Transformer Protection

the point on the wave, cun speak at lppmxmml:ly 20 times
normal full load current, This causes a problem with fuse
i will

to burn through and cause transformer and machine core
faminations 1o weld together. However, the cost of pro-
tection must be equated 1o the cost of the equipment being
protecied. Thereore, for the norml ditibution netvork
where the requirements for fast opera 0t very sev

a time graded system is adequate but. o poneraing mast
and EHV systems. the highest possible speed is usually a pre-
requisite.

be discussed separately.

Many South African municipalities
‘switch units on 6.6 kV orll kV supplll:i lnﬂ it is practice for
the

ratings. Table 1 is representative of these tables and it will be
seen that the ratings recommended exceed the normal full
load current of the transformer.
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Table 1.

42 Inverse Defnite Mininuum Time Relay Protection
Thei

a development of the induction dise watt-hour meter. The substi-
tution of contacts for the indicating register gave early protection

have been made since then, almullgh in looks it has a vastly im-
proved form.

This protection was, at its inception, for overcurrent protection
only, and it was only when C.L. Fortescue, investigating phase

relatons between phase curkents and ko betweeh voltges re-
curred frequently. This led to his i invesgaton ofthe general pro-
blem of unbalance, and ultimately to his di f the funda-
mentalprincplesof the Method of Symmetrical components which
he ;mhhsh:d in 1918,

“This allow i
component prirhtind which, in turn, allowed the
protection engineer 0 use the inverse timecurrent relay (o protect

the carth fault current and set the relay accordingly:

relay has
opor

of both “time” and *current” settings. BS142:1966 lays down the
accuracy for this type of relay. Limits of accuracy were considered

by various national and international committees. BS142:1953 in-

corporated the work of these committees and laid down the para-

1966.
P e o =
issible gradis relays at each section break
55, interrupting
.15, With faster ircu
; 455 0r0,355.
4.2.1 Time Current Characteristics

There are four basic el each one havin it own e
current characteristic. They
(0] St lnyoss s e oot
(b) Very inverse definite minimum time overcurrent
(©) Extremely inverse defiaite minioum time opereument
(d) D:r..u: time overcurre

re shown gupmnlly in figure 1, The firtthre bsic
relays e very oftan combivad i s high st mstamncons
overcurrent relay. This allows for a reduction in the tripping
time at high fault levels and improves the overall grading of
the network, as the discrimination between relays can be im-

4.2.1.1 Stangard Inverse
 This is the relay most commonly used on municipal
disrbution networks,cither with or without the i
instantancous overcurrent element. It is often
ealed the 1033 relay because its basic characteristic
curve at the maximum time multiplicr setting of 1.0
allows for a tripping time of 3 seconds when a fault
current of 10 times the primary current setting of the
relay is applied to the relay. For example if a relay is

AMEO TECHNICAL MEETING - MAY 1982

connected to 600/S Amp CT and ha
6.25 on the plug bridge and & time multiplicr setting of
1.0 we would get the following expression:

Relay primary current setting = M‘“\, .25 — 750A

Fault current = 10xtely primary curent seting
X750 = T500A
1t this current is p!uuul on figure 1 o 10 0n the hori-
Zonial Gt ol w equal 10 10 times phug
me of 2 segonds will b read of the veric]

e axis.
42,02 Very tnverse
“This type of characteristic is normally used to obtain
greater time sclectivity when the limiting overall time
factor is very low. The steeper inverse curve gives
fonger time grading intervals. Iis opers i time is
approximately doubled for s reduction in setting fror

7t 4 times the relay current sctting, [\m\ll\ he
same time multiplicr setting for se

42,3 Extremely Inverse

This characteristic lends itself to co-ordinating with
fuses, as the operating time is inverscly proporionlo
the square of the current i.e. 1t = K. This rel;
widely wed for protecing plantaainst umlwung is
usually an 1°y . Examples of the
Shovid e protecicd hy this type of relay arc:
(@) Power transform

) Earthing tramiormers o spmperaators
() Cable networks

this characteristic can be used
ation with fuses which, with the
standard inverse relay, is virtually impossible.

42,14 Definite Time

provides o he

where the
system foul Carent varies very widely duc o
in source impedance and there is relatively no change
in time with the variaion of ault current.

4.22 Feeder Protection
This nonnnlly takes the form of two overcurrent and one
carth fault relay. The reasoning behind this configartion s
that, for a phase-to-phase fault, cither both overcurrent
relays will sense the fault or at least one will do so, uepcmng
up(m whu:h wo phases are faulted and also with phises ar
coupled (o the overcurrent relays. A typical protection m-
e shown in figure 2. It will be scen from this that oy
igle phase 10 carth fault will be snsed by the carth
rlay coupled betwcen the CT star point and the o oveicarront
relay star point. It could be argucd that for at least two types
of s o carth faalti, Tl involving those phases which
10 overcurrent relays, the overcurrent rela
would sense th foit, This & irue.but the arth e ey
can be set very much more ser than the overcurrent
relay and, in systems where nculm] carthing mmpvcnmlors
are used together with carthing resistors, the earth fault
d by relays.

39



The year of SAMITE

During 1980 the new SAMITE Range of domestic electrical distribution
and protection products, developed in South Africa by Heinemann, is being
introduced in a planned series of phases.

The hm phase introduces hydraulic magnetic circuit breakers up to 50 Amps,

and 60 Amp switches all in single, double or triple modules.
Each module is only 13 mm wide and saves up to 48% of the space on most
panel boards. They will be available shortly together with single phase earth
leakage circuit breakers up to 50 Amps, 2,5 kA, SP and neutral common
trip, lightning arrester and a board-mounted timeswitch. Minirail mounting,
adaptor plates, busbar links, etc will be available for the easy integration
of the SAMITE range into standard CD/CF clip trays.
Subsequent phases will introduce higher rated SAMITE circuit breakers
d switches and 5 kA ELCB units.
Ask Heinemann for literature on the full SAMITE range.

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

Samite — South Africa’s breaker for the space age.

——

Sl Ounterock & Asexutes 1501



save the drops
and you worit
get info deep water

With sky-rocketing costs of equipment and
resources, it is vital to extend the life of
equipment and maximize the use of
production commodities by extracting every
re-usable drop!

Chemilite are Engineering Design
Consultants, specialising in the manufacture,
installation and servicing of oil purification,
water treatment and fluid movement
equipment.

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

| cHEMENE

JOHANNESBURG: 14 Sandberg Street, Denver, Tel. 616-1313
BULAWAYO: 7 Bellevue Road, Belmont, Tel. 7-0098.
CAPE TOWN: 30 Selsdon Road, Parow, Tel. 93-2197.

DURB Schenk Road, Pinetown, Tel. 71-1347
MIDDELBURG: TVL. 2, 5th Street, Middelburg, Tel, 4979,
PORT ELIZABETH: 143 Commercial Road, Sidwell, Tel. 41-3304.
USA: 506 Rosamond, Houston, Texas, 77076, Tel. (713) 695-5944.




42,3 Transformer Protection
4230 Medium Step down Transformers
O the prmary Sce ol 1 iramsiormer e protclion

TONF oveccurrent riags which cas be u\uthdC
protestes o

5. SOLID STATE RELAYS
The proicetion reqirements o pover sytems have largely been (il
filled by the electromechanical relay. The transistor and its associated
electronic components have 1o a large ¢ i only been used on the
more sophisticad tyes of proection elay However, as the relative
costof with the being made
et i o i oo of e ke
grated circuit, the relay manufacturer is turning away from the tradition-
al type of clectro-mechanical relay to the solid state relay. The

sl sl s Tl ul.ly
up for outgoing circuit earth

ction. A typical system i shownii figure %
The problems associated with this proteciton system
are m.nnly on the primary side where, firstly. there are
¥ two overcurrent relays. Wit th & Sohw st s

appear s phise-to-phase faults on the primary and the
magalice of e ouereo n 6 of he plsics vl e
ave opposite polarity. The disadvantage of
R o gk outs LR Ay Ol
phase to carth fault w-n be sensed by both overcurrent
relays on the primary side. Therefore if by nature of
the Bk only 8 Dhoesy hesicurant ey can seose
fault on the secondary and that primary over-
urrent relay is faulty, there would be no bick-up for
the sccondary carth fault rela
edundancy 16 safeguard the tarsformer showd the
transformer LY breaker fail t0 trip.
Secondly. the high set overcurrent relays should be
capable or remaining stable when the high inrush
currents occur with switch on. 'n.
w transient over reach”
affected by the off-set xmnwus hieh ocour when
transformers are switched o
4232 Small Step-down Tmns[umler\

e probably only require LV overcurrent and
carthtaul protaction pls & rericted carth faul sy-
tem to protect the LY winding as the H side is usually
protected hy fuses.

4.3 Differential Protect
This ore of pmuu..m wai fit B byl feeead et

( gene
current scheme came the balarced voltge scheme, where there
are two relays, one on cach side of the protected section. These
relays were connected in series by the pilots. The elementary form
has been developed into 4 wide range of schemes using biased
relays
43,0 Cable Protection

s i high proportion o th runicipal disroution

twork. Pilot w cetion, although limited in the field
of applicaion, is n el form of high speed unit prolscion
suitabl for cabls and alio very ot trursmisson nes.
ey

e ukh s, tha Tt nmed fiave e secepted by home
as meaning different types of protection. In both these sys-
tems there are three CT's, one on each phase, at ach end of

¢. The secondarics of the CT's are connected 10 a

summation transformer. The secondrics of both summation

pair o ikt wires, and the operatig :uxh of the relays are
or in serics with the pilots. Under through
I lating
current flows around the pilo loop and the reiay operating
coild remain inoperative. ¥

as also made an impact with the introduction of pro-
tecion elays with memorcs the only disadvantage with this new ype

o some form of S gy and 8 e ~!|:h\|y greater drain
on lhc substation batt

e advantages g.nncd. or o be gained from the use of this type of
|\m(ccl1<m are:-

{®) beciune of ampificnion o the mesmied siruls, e souiss nocd
only provide low powes eans that CT and VT burdens are
very much lower and il e coukd b et T advantage is
something with switchboard manufacturer has been waiting for, as
the size of the CT chamber of most 11 KV switchboards is fairly
large compared to the actual circuit breaker size.

(b) the accuracy is greater, therefore sclectivity will be improved.

(¢) the flexibility of circuitry allows for new and improved character-
istics.

(d) relays would be unaffected by the number of operations.

(©) relays can be housed in a rack type configurtion which llows

grouping of pr
-t ik e farur o i s tionat type of relay. It
O3 418 0 i Boping (f ll h pestocon pycns vitin

of panels, the disadvantage of this being

“The one relay which has not been replaced to any great extent by a solid
state version is the IDMT overcurrent relay. However, with the intro-
ductior to
:on!arm with the BS142:1966 IDMT curves, this hamer l'l‘\ been re-
moved and there are relays cither on the market or about to be
launched, which will perform identically to the inverse current time
rel |.=y

I addition, with the state of the art as it is today, the relay can be built

m pmvldc lhc functions cither two or three IDMT overcurrent relays in

¢ module. Furthermore the characteristic of the IDMT relay can be

G, hy ‘means of a switch, from a standard inverse to either a very

o an exiremely inverse characteristic, This allows for far greate flexic

bty when grading a system. One of the major pwhlems cncounered
wershoot

and “rese s necessary if the new relay is o e i o
already cquipped with the e traditional IDMIT el

The modula type of elay system can B s, pro-
tectior

breaker tripping, alarms, intertripping, transformer differenti
e Ao p i canl it hoiion,

6. CONCLUSION

Modern municipal distribution networks are going to be called upon, if
they have not already been, (o provide protection which can cope with
network situations which were not anticipated when the network was
designed. Modern technology is providing a new concept of “plug in”
priscction Wik was 1 eeamil of some veus a0 o Whlth s
E5pe with thoso requirecuents, The characteatics of the reay cem be
aliered, very simply, to meet these grading situations. The municipal
engineer

grading a lot easier.
ACKNOWI
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i il (et b e g
the pilot loop oppose each other and the currents then flow
through the relay operating coils. With a single end feed
siuaton,the relay ol at the fat end s energied in paraliel
with the relay at the supply e remote end relay
will operate at approximate} setting current there-
fore. if a fault current on a :mglc end foed i moke oan 2.5
times the fautsetng curent he breakersat both ends of
the cable will be t

432 Irun.v[wlm'r Differential

Large transformers require high speed unit protection. This
usually takes the form of an overall differential protection

» 8 o the
primary side is compared with the current flowing out of the
transformer secondary side. The ratios of the CT's and their
method of conneetion must be matched with the transformer
windings so that the protection will not operate for through
faults.

“The Author wishes to thank GEC Measurements SA (Pty) Limited for
the opportunity hes him to e this paper.

11 addition the author wishes to thank GEC Measurements UK for the
assistance given wllh technical details n((he MIDOS protection system..
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DISCUSSIONS / BESPREKINGS

Mr.

1 would like to compliment Mr. Wedderburn on he lucid way in which

he has given a summary of a very wide topic. His explanation:

10 the point, and are a very 200d general guide. There are. however. 4

number of ponts T would like to discuss

L 3 ot
of distribution ,..ppnes is {requently a_joint responsibility, with
Escom providing the protcction i the point o suppiy and the muni-
cipality taking over the responsibiity for protecing he distibution
network from that point s. In this context it must be borne
mind that there must be full w-upﬂmmn between the two to ensure
that adeguate time exists on the munici

Davies: Pietermaritzburg.

‘municipal system can be attained. This of course must be carefully
considered in terms of the faultlevel and the maximum duration that
anyitem of plant can cary through fault curent without excecding
its thermal limitatior

Solid State Relays

1 have read Mr. Wedderburn's comments in this regard with very
much nteres and would na that we have i this municipality used
solid state relays on our newest major substation. This has posed on

since it

on the battery charger at a major substtion is always made up of
such items as semaphores, indicating lamps, etc. o that the addi-
tional gi-

state relays for the numerous small substations that are dotted

thvougiout 8 mhaicoalires. which biypically have 30 Volt D.C. e

ping and between 3 and 10 circuit-breakers installed. For a fairly typ-

El esalation i € il e Do ot 5 standing

Toad of 1 Watt per relay creates a total | drain of 6 Wats. Wil in
, thi

of approximately 0,2 Amps which is Ll groter than the tomal
Tw

note that the battery charging arrangements on most switch Inmllng
e for im-

proved swich rpping units capable of provding reasonabie stand-
2 drain supplyfor the slidstae rlays. The unfortunat efect of
push up the costofa switchripping unit,but 1 do not

tpliers seting of 1. So. n practie. we st he ime muliplir in such
4 way that we get discrimination bet er, unfortu-
natel happens all 100 frequently is tha there i insufficient
time 1o maintain discrimination \hmn,.huul the system and the net
result is that we lose this discrimination. The solution therefore.
pearsto lie in the use of pilot wire protection at the same time. By ap-
plying pilot wire protection on alllegs of any particular run, sl be
seen that the IDMT re d

ction is far faster than the IDMT and will always ta
the correct section out. The unfortunate draw back of this approach
is the fact that, as one gets further and further out into the system,
one frequenly has greate fall of n cablesize than n aul Tevel,
with the net r ong tripping times on small cables will fre-
uently be in conflict with the thermal capabilie of these cables
Another problem is of course the fact that the above presuppos
cabie network which rans from ccu oreaker 1o 5
whereas in practice this is not the case. A typical instalation yould
have ring-main units interspersed along the length and present pilot
wire proteetion does not tolerate any significant load off-take along
the run of the cable. This does not. in any event, co- onigie
fuse characterstics, S0, therefore. pilot wire ‘prolecton cunno
s be applied and one is back 1o the stage of using IDMT ml.m
10d ot g ablo 0 dequate di tion,
I aisoof notea his uncturé tha he wse of defiit ime over-cur-
rent relays would be tantamount 1o the use of IDMT relays for satu-
rated C.T. conditions. This, however, is not frequently used, first
because of the non-conventionality of such protection but possibly
more importantly as a result of the approximate 50% extra cost of an
over-curten relay ovr the nverse definite minimu time type of
relay. In pr however, on very solid networks this could be
applied wm» e inancia ke o b remeclod, 1 would s tiny
that the tion of the definite time over-current relay will be far
simpler and cheaper nclectroni form than the present inverse defi-
nite minimum time lag type and this may cause a certain amount of
inking in protection of very solid networks,
1 also note that Mr. um.rhum refers 0 the use of high sc
tancous over-current relays. are of course v ul
fain high impedance items of pl.ml \mhnlmmlurmux or motors,
but are ot realy a ce they are very

a substation is considered.
Mr. Wedderburn comments that, beca bers could be
i otk b o e On manufac-
turer stated that, in altering the C.T. rating from 15 VA to 2.5 VA,
he would expect a saving of approximately R45 on a switchboard
costing approimately R7 000. This of course s utilizing the same
size C.T. chamber. 1 do not envisage that any swilchgear manufac-
turer will tart T, ch
are prepared to accept the small C.T.'s which can now be brought
into use as a result of the use of electronic rel
Since some users &1 ety oymerviltive o thel ppenelio B
{ronic ey, and otbers preer svitchgar Which equlees o pulld
tripping units at all, it doubttol mm umvelnl acceptable 0f2,5 VA
burden C.T.

" chamber size despite the fact that Some

consumers may in fact specify clectronic relays in the future

While relays of the electronic «can be mounted in rack type con-

nguum:m; 1 doubt that, for the average munmpnl dmnhnuun sys-
re kept as indi-

part. Because of the physical size of
the switchgear, the protection mounting does not impose excessive.
space requirements.

and high volage cquipmcnh ‘Where intereonnetion costs become a
major
Pnumlon of Cable Networks in High Volt Level Municipal Systems
While P inverse
definite minimum tipe lag relays together with pilot wire cable pro-
tection appears at first glance 10 be straightforward matter, in prac-
tice this is not so. The first problem is that of protecting the cable
om over currents. This is traditionally undertaken by wse of IDMT
relays set such that the pick-up current of the relay corresponds (o
small overload on the cables rating. This, in smdegpeiqeiil
say 240 mm? cross section, would Jypically be st at tbout S00 Amps
on a current transformer of say 400 Amp primary rating. On a asie
having  faulevel of say 10KA or greaer, the CT. can b expected
10 saturate. ions we anticipate an operating time
ofthe relay of 32 seconds forthe 103 type of relay for a time mul-

AMEO TECHNICAL MEETING - MAY 1952

poor ar ing i which section of bl the fault fas oceur-
R Erom et appear to me that there is a definite
need for a newer type of relay to be developed using a pilot wire -
tem such that up 10 the full load of the cable

capabilities of the IDMT
where there is no cireu
vide
Tbelieve tha such a scheme would be a far more viabi proposition
than eiher of the sbove two and certainly financially more approp-
siate than the protection which at this stage is totally uncconomic,
namely, distance relays. While the distance relay will certainly pro-
vide the coverage, it i totaly inapproprate in terms of protection
cos

relay for time grading as well on such fecds
breaker at the far end of the it m s

n w(mld envisage the ideal form of protection for the municipal et

i fonal DMT relay. The second would bea differential type
circuit whit cnse the amount of oad being taken of within the
protcted zone Sl U erent caseed e ol current it will
then bring an extremely inverse definite minimum time relay into
play. This will then trip, but in such a manner as to permit spordina-
tion with the fuses protcting transformers on ring main
Because of the crossing of characteristics, the Sxuemely Jhverse
uilised at all unles suppres-

sed below 3 t
on the market oty stage. W have considered the impact of a fuse:
in this case | Amp fusc being the largest type nor-
mally found on ing man umn. an IDMT with an extremely inverse
characteristic with opetition suppressed below 3 imes (orload cur-
rent and a traditional inverse IDMT relay. The extremely inverse

ion to maintain discrimination down the !lm: e m as pm
Because of the fact that we have a much i
on cach section of operation, it i highly I|k=|y mn e willoeed s
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The white heat of USCO's
mighty steel furnaces has spawned vlbmnt new
industries: to help the country
+of its nmn grow stronger:
1o help its many peoples live

(800/1000 V) PYC covered
(SABS 150/1970).
A lo a8 1,2 3or 4
core in 4, 6, 10 or 16 mm*
g conductor rated areas.

o0 Of gl
Copper from
Phalaborwa . . . converted

from its molten state into

electric cable . . . saving
U Ure foreign currency . bring-
2 ing electricity into our
o\ homes and industries.

AluFence from ALCOR in

nine heights: 0,6 0 3,0m

supplied in 30 and 50m

rolls 1o 50 mm mesh
and to

Raw aluminium from Richards Bay .
blended into special alloys, heat treated,
drawn and woven into mesh fencing .
fencing that never rusts.
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USCO CABLE COMPANY AND USCO ALUMINIUM CORPORATION

ARE MEMBER COMPANIES OF UNION STEEL CORPORATION
(OF SOUTH AFRICA) LIMITED,




be made of the very much ch
1 thercfore e that a far more cconomic situation would be
realised were a relay of this type to become available. Particularly
when one looks at Mr. Wedderburn's comments regarding micro-

processor usage. | would fecl that impleme; such a relay
would not be unrealistic and should in fact be available at a price
competitive with the present summated cost of an inverse definite

minimum time lag relay and a differential pilot wire relay such as Sol-
Kor or Translay.

Kings a

lectricity undertakings are supplicd at voltages of
upwardsitis usual for Escom protection to cover faultsin
consumer’s main transformers and the council should ensure

e effects of the costs of system faults, As
matier of interest, the United Kingdom valuation by consumers of
KW hours fost is about £1.50 at net 1980 prices. The Finnish figure
converted (o Pounds is £1.60.

h regard to reliability, the department that 1 am concerned with
docs from time 10 time. as is common with all other undertakings.
have protection malfunctions. When this occurs, the distribution
tion invariably puts the blame on circuit-breakers which, due fo inac-

0

operations arc more likely to be duc to badly designe
current transformers which become heavily saturated during fault
conditions,
Itis interesting o note that ubout s month ago, during a major shut-
. we were able 1o trip-test a large number of circuit-breakers
which had not been trip-tested or operated for 20 years or more. The
number of switches which did not trip correctly was minimal.
Referring to Table 1, showing fuse ratings, would Mr. Wedderburn
please indicate why there are two ratings for 11 KV and two ratings
for 6.6 KV fuses,

Mr. N. Kirschner: Affiliate
The speaker has given the background to what has become standardised
practice for distribution system protection. With

liys, there is talk of replacing conventional clectromechanical relays
with static cquivalents. AtE.H.V. levels, the complex protection used
and h

be used must be related to the full load current of the item being pro-
tected with due allowance for surges, rather than to the faultlevel of the
system.

h gebruik die standaard kurwe ~ Omgekeerde Definitiewe
Tyd (ODMT) relés vir orstroom beveiliging wat aangevul
word met oombliklike hot-instelling relés. Ek sou grang wou weet
hoeveel plasslike owerhede die omgekeerde of uiters-omgekeerde
kurwe relés op hul stelscls gebruik

EK wil graag weet naastenby watter grootte transformato
in gedagte het wanneer hy praat van “Klein®, “medium
Portt Elizabeth gebruik drie kategoricé naamiik:
- Tot 800 kVA, waar beveiliging op hoogspanning cn laagspanning-
kant deur middel van sekeringc is. Dit word gebruik om 6,6 kV of 11
e verlaag na laagspanning
2 Tot 10MBA, wat gebruik word om van hotr spannings te verlaag na
6.6kV of 11 kV. Die beveiliging hier bestaan uit 3 pool ODMT en
oombliklike oorstroom-relés aan die hoogspanningkant. met be-
perkte aardfout aan albei windings; laespanning-reserwe aardfout,
temperatuur en Buchbolz-relés is ook aangebring.
3. Bo 10MVA, waar afgesicn van bogenoemde beveiliging, differcnsi-
aal-relés ook aangebring word.

die skrywer
en “groot”.

Die enigste tyd wanneer ODMT-oorstroomrelés an die laagspanning
stroombrekers aangebring is, is wanneer dubbele sekondére transfor.
mators gebruik word en diskriminasie tussen hoogspanning en
laagspanning relés nodig i,
Geen melding word in die referaat gemaak van transformatorvoerders
wat algemeen gebruik word nic. Ons beleid hier is om die hoogspan
ning-kabel te beskou as deel van dic transformator, dus word
hoogspanning-beveiliging na die sendkant van dic lyn verskuif,
word aan die van dic paral-
aangebring en © i

lelle
ing geinstalleer.

s many years .
that few protection engineers want to be guinea pigs and be the first to
install these relays on a widespread basis. This is understandable, given
both the reliability of electromechanical relays and the problems that
have arisen in other ficlds when electronic equipment has been installed

of the clectromechanical relays.
But the use of this high level technology - often microprocessor based -
at the 11 KV level is debatable. Dit s s00s die gebruik van 'n hoofraam
1BM 370 (dric-seventig) om die voorraad van °n plaaslike Kafee te be.

The paper makes miention of the fact that the IDMTL relay was de-
veloped from a wati-hour meter nad it is significant that, although the
production of energy meters is much higher than relays, o static watt.
our meter has been able to match the long term accuracy and robust.
ness of the house service meter at a comparable price.
e averige 11 KV substation usually has a nickel cadmium tripping
battery of 11 AH. and this battery is not suitable 10 handle a standing
load. Most static relays do impose a standing drain on the battery and
this can be disasterous.
By contrast, modern clectromechanical IDMTL relays are available
which have an accuracy equal 10 static equivalents, impose no battery
drain and., furthermore, have the ability to operate and maintain their
1

in hostile - However, given the benefits possible and the
considerable development work done on solid state relays, they must
obviously be about to make a much stronger impression on the protee-
tion field.

One factor not dealt with in the paper, which I feel will be of considera-
ble interest to all muniucipalities, is that of relay maintenance. It is easy
to know when maintenance is insufficient, as sometimes catastrophie

ereate other problems duc 1o one of Murphy’s Laws “If you fool around
with a thing enough it will eventually break”. I would be interested to
know other people’s ideas on the fequency of maintenance required.

Mr. E. De C. Pretorius: Potchefstroom

1 also wish to add my quota of thanks and praise to the speaker for his
paper on a subject which is sldom ventilated at AMEU gatherings.

A shortcoming — I say this with due deference 10 the speaker — in the
pay ‘e omission of a section on protection transformers, particu.
larly current transformers. The effect of saturation of current transfor-
protection relays, especially unit protection, is

ifthe current
fully saturated.

it may be of interest to
to learn that the latest Solkor, designated Solkor R, offers
ficant improvements over the existing Solkor R but remains com-
patible with existing cquipment.

Besides higher operating speeds, Solkor Rf has the facility for simple
pilot monitoring that does not degrade the operation or stabiliy of the
€quipment in any way. An additional advantage of the latest protection
s that, with fault current fed from only one end, both ends will operate
at the same value so that intertripping is not required for internal faults,
such as under conditions of low infeed at the remote end.

Mr. C. Adams: Port Elizabeth

The field of protection is a wide one, and Mr. Wedderburn has done a
good job of high-lighting those facets applicable to the smaller distribu-
tion systems. The problem in WFiting any paper like this s in deciding
what 10 leave out, rather than what to include.

The n the

self explanatory, requiring no comment. However, 1 have some ques-
tions on the section on “The. Application of Protection™.
In the subscction on “Fuses™. the expression given wil indicate the
maximum fault level the fuse has to clear. However, the rating of fuse to
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not always appreciated.
In section 3.2 the speaker sates: “The costs incurred through interrup-
ral

tions to supply will naturally vary tremendously, but a general rul
thumb is that the. i i i

ing that kWh i i
me) seemingly inflated figure. If tis s a fact, please keep it away from
h time there is

a power failure!

1 fully endorse the speaker's views on cquating the cost of protection

with that of the equipment being protected. Especially on our rural dis-
ns principal

very religiously. Elsewhere, wherever feasible, we make use of fuse

tection (HV and LV) instead of automatic circuit breakers with no ill

cffect. (By employing fuse protection one can save considerably on

cabling costs where fault level i the ruling factor).

Referring o “Transformer Protection”, Section 4.1.2, what do the let-

ters A, B, Cand D in Table 1 signify?

The speaker points out that the ratings recommended in Table 1 exceed

the normal full load current of the transformer which, in effect, means

the HY fuses are solely there to clear HV faults. Overload protection. of

course, can quite casily and inexpensively be achieved on the low vol-

tage side of the transformer.

In Section 4.2 he refers to C.L. Fortescue, the father of symmetrical
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components. 1 often wonder how many nightmares could be attributed
10 this gentleman

In Section 4.2.1.3 he asserts that discrimintion with fuses where stan-
dard inverse relays are used is virtually impossible. This is not my ex-
perience.

What do the expressions “medium” and *small” step-down transfor-
mers encompass?

In conclusion, couldthe speaker perhaps briefly sketch the application
of distance relays for the protection of HV overhead lines and their
merits and deficiencies. (One particular k is their enormous
cost!).

Mr. A.H.L. Fortmann: Boksburg.

With regard tothe us of DM O/C protecton by both Escom arid e
Municipalit generally known ‘multiplier settings of
the municipal relays are governed by the Eacom sttings and not by the
fault duration capaciy of the muniipal equipment. This is especially
true to supply voltages in the 11 -

Thits not sty i than two stages of grading
on the municipal netw

However, as used to be |Iw case, the provision of an earth point for the
network at the supply voltage was the municipalities’ responsibility, so
that carth fault IMDT protection w

Epuiicon o ot photographs were of gear manufactured by
Hawtan Si

Lhave two contibutions i hopolibe of interst o th delegates
based on some 20 years or more of experience in |

fused ing main uni

My first observation is that Mr. Wedderburn's papacr would have been
more comprehensive i he had becn abe to develop the very important
aspect of “co-ordination” which covers the relationshi n the
side protection of transformers protected by H.V. nml \wnlrlr
g, The rating of HLV. fuscs recommended in Table 1, ly
T v bised on UK. standands and where the dicrimmation
essatially bused on he pre-rcing time of the LV, fuses of specifed
atings. Th L.V,
cuit-breakers on the L. v ide of transformers upto 1 000 e
pletely destroy any ation between primary and sccondary pro-
Fection, causing degradation of the uses and even more likely,
spurious tripping of the H.V. ring main ik

This is not only expensive in terms of material cost but prolonged inter-
ruption of supply can result from the H.V. switching operations in-
volved. Mr. Davcs has st sated that is probler with Solker pilot-
wire ion with tee-off loads arises from L.V. faults and thosc cer-
tainly could be minimised by e application of principiesof rotec-
tion grading.

control. Operating times could be based on equipment ratings and it is

posible to achieve up 0 fivestages ‘ol discrimination,

The quesion : How loog can one allow an carth fault on a cable net-
Eeknedersios into a three-phase fault thus defeating

he advantage gained, taking 1 000 amps as the carth fault value and
symmetrical fault Teve of 350 MVA?
Secondly, in Boksburg E/F and O/C relays are sct to operate in approxi-

ndly,
tely equal times assuming maximum E/F and fault current respec-
tively. This arrangement generally leads to the E/F relay operating be-
fore the O/C element, and is usually sausfﬁﬂury

It way

steps 0,35 secs. apart on O/C, this time mlennl is nmmcmory with
E/F protection due 1o the high burden of the relay coils causing addi-
tional magnetising current 1o feed the set of CTs, thus desensitising the
relay as mentioned in the paper.

r. Malcolm Barnes: Affiliate
i m speaker efer 1o the o called “sandard” approdch o the appl

cation of protection, particularly the use of
relay. It seems that the relay setting and the M.mu CT.
bel

ois

that this can create relability problems n the pmmmum ctthe

relay system in 4 situation where a high fault level exists. Current

transformer
the fault level. Can the speaker comment?

taken fusesof avery close
ng to the full- Joud ot 1 (ot T il reul 1 Oves
heating o partial melting,

in an impairment of its short circuit breaking
These remarks are inteded to be a lead-in to my main theme of protec-
tion for the intercst of delegates to this conference. It will be recalled
ihat unil about 18 years g0, the conventional H. V. control for a 00
KVA transformer with

i Main Unit. A d(-\ngn was then cnmuvnd which u)mhm:d

nH.V.
which s now the b
tion.
tions. There are however residual problemsof cortect fuse appllc.ll\m\
and protection co-ordi ferred o in my opening re

of our standard minisub and umnhuumn wlm
the cost of

However, Siddeley now has a contribution to make on the wh,m o
is different P!
Cnmpﬂny’* (i incorpora-
my C i

Toat raatorimes 8 new Ring-Main Usitbaaed on a new it
equipment which embodics ai reaker and ring-m:
switches in an SF6 gm\ ﬁllcd (Sulphnrhnx.\(l\mﬂd{: gas) tank.

The p lug:

ormer sz, “nd s self poviered from the current (ransformers. s

mp.mlcnm upon the reliability of switch tripping bat-

lznes orothér supplies —even the circuit breaker is based on a
otary.are” principle. 1 which the power to drive the ac s oblained

from a built-in coil asscmbly.

0 the
any form of L.V, pmlculun
514 could bo xtended o ucu\mmmhu el relays if required

2. Why does the speaker fecl that it is necessary 10 introduce “over-
shoot” and “reset” valves into solid state relays when “overshoot” is This form ofnteg inuit s
normally taken into a protect di
in between two relays (usually S0 insec is allowed for overshoot)? If
eliminated, the co-ordinating margin can be reduced. The “reset” lor standardisation prupose
calrlay elativelylong. Why do you fel it necessary o educe the M. Ron Wedderburn: Affate
of a modern relay o that of an older relay K. pmi.,c,m
3. The speaker efer 0 the use, on arger ranformers, of high specd

overall differential protection. In most high speed protection
can be provided cheaply and aﬁcmvely on transformers using high-
relays, restricted e/
what size of lumlarmen does the speaker justify the use of
overall ditfmential protection’

M. M. van der Spuy: West Rand Administration Board

1 thani

questions, e say hat, 0 keep the conent of the paper within the

confines of the

substations, only g Fyesof protetion and proteciive relays were

discussed.

Mr. G. Davies

The_problem 01 e grading time afforded to
m would appeat (0 be rther prevalnt. How:

Mr.
ject in a clear and understandable way.

With the advent of the sol d microprocessor type relay, one
i liabil i il Can the

state ar

speaker give us some indication of the reliability of electronic type re-
Iays as compared with electro-mechanicl unis;

Quality Assurance, it would be i Icmiing o ke Sheties el
are built 1o an industrial Quality Assus tandard or to a military
specification or do they approach Nucicar Sandards?

ever, without . its difficult
answer which could be applied to every case. The use of either atnded
Jivene reef fncorporatas “hi set” instantancous elements or very i

by clfculvnly srad his system. This proble ca e stnbied o e
very r e in fault level in parts of the Republic of
South Alrea brought about by the remeodou increas: a BSOS
generating capacity.

setting. By the fault levels ich
able to select an optimum current transformer/relay setting ratio which
will keep the fault duration with th lits o the plant bein protected:

1 join
seesing paper and patcnarly (o he fact that in

The sul batterics by

showing app is new solid state relays at the U K. Electrens
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of and they have been attempting to decrease the standing drain of this
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type of protection. This drain is at present in the order of 30 milli-amps
and this is a vast improvement on the original level of standing drain

The A.C. burden of the solid state relay has been decreased from 3 VA
100.5 VA over the full setting range of the relay which s from 10% to
200% of Cape Town rates. Modular relays can cither be
rectly on the front panel of the breaker or in * 19" rack. In addition the
relay can stll be withdrawn from the case, thercby
necessary eature, Therforethe tti rlay, while inclding
of athe electro-mechanical relay, brings modern technology into
1he movinal el of protection at  cou which i shset ual 16 hat ot
the older relay

Protection of cable networks which have 1 number of tecoff s cx-
remely diffcut uingthe standard it protectin’ concept. The dea
it forwerd that mic-wiae protecson Whick nclides o8 “abmoemi
curve” iverse factor s something which wil e o be pursiedsepa-
ould be un\.«ushuury

ot at ithin the con-
per, as | feel lh.u oy qum easily bea
topic for a paper at some future AMEU conference.

Mr. N. Kirschner:
As mentioned in my reply to Mr. Davies, there are advantages to be
gained by the use of static relays. The inclusion of microprocessors in
the area of standard 121 KV protection can oly be justified f the costof
the protection cqual. and, with , this
has been achicved. The benefits gained by this approach far outweigh
the disadvantages, such as substation battery drain, if the drain is kept
minimal. As previously stated the burden imposed on the battery is
pprosimaiely 30 milf-ampsfor a tandardsingle o thr  phase ov

curentrelay. Withthe combined two-phasc overurrent and o

i hmmm Durden wiltbe e o B0 s s the AC burden
will be 0.5

Mr. C. Adam:
The sizes of transformers relative to standard types of prot
tems are usually grouped in a rather loose format, as the MVA rating
and voltage ratio s Bould b consdeced ogothe with con ot rnalormcr
replacement etc. However | would classify a small si

M mediun size transformer beig one
that is equal (0 or less than 10 MVA and those equal to or g
10 MVA as large transformers, the protection of the transformers in
these three groups being selected to meet the requirements of the par-
ticular transformer and the system o which it is connected
The protection of transformer feeders as such, where the HV breaker is
situated at one end o o transmission line and the transformer at
the other with no HV breaker on the HV side, was not dealt with in the
paper. The transformer is normally connected to the LV circuits via a
reakerandth traraformer and transmisson ine or
tequired to rp both LV o
These feeders can be

P oot o
former and long transtormer fecders. The frst type, which is the type
most likely to be encountered by municipal engineers can normally be
protected by pilotwire it protction with pilot-wire interrp connec-
tions between the transformer protection and both breakers. The sc

S ot W protected by some form of impedance or
phase comparison protection scheme in confunction with transformer

Dr. Andy Eriksson

Dr: Andy Eriksson graduatedfrom th niversity of Nata (Durban) in
1969 with an M.Se. degree in Electrical Engineering a

pleted a Ph b g ot lecai ring hpulw oflightning
(De 1979

iber

A Registered I’r(vlu\mn.xllupm.u e is also & member of the LEE,
(London). the S.A. Institute of Electrical Ercsriand haluste ol
Eicurical e Eicsaranie Engineers (USA)

e e o o he I’nwzr Department of the Na-
Electrical Engincering Rescarch Institute of the Sc

S e ndusivia Rescarch, i has esponaivil
e and development projects i the felds of High Voltage and =
thing and Overvoltage

tion,
Seryts i T Aneriesion and Dicrbition System:

He s the author of over 50 CSIR Research and Contract Reports as well
about 20 papaers in various technical journals and conference pro-

His involvement in international study groups and lightning has done
much to enhance South Africa’s image and record of achievement in this
field.

He s
(i) The Technical Secretary of the Working Group on Comparative
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differential protection with suitable intertrip signals between both
points of supply.

Mr. AH.L. Fortmann:

The firt point regarding inadequate grading time being provided by
Imvm has been covered in my np\ 0 M

The question r.gmmL cal s, their Jur.)lv(vn and the possibility of
carth faulis dunhvpmg fato ph.uq 4o phate or mm.phm aults de-
pends largely g, the faultlevel

The crossfinked P.V.C. cables which are being used by more and more
‘municipalities are cither individually screened or protected by a single
screen around all three conductors.

Earth fault relays arc sometimes set at the 10% plug setting multiplicr.
This low setting imposes, by virtue of the 3 VA seting burden, a bur

of approximately 300 ohms on the curren transformer sccondary, Care
should ised Tatioto
e use 502 10 cnable th enginr toseec of

2010 30 per cent

Distance inpedance relays were not covered in my paper as I feel they
GOl 148 i Sorites gsia. T 1 bos o s Eaps S
of a paper at some future AMEU conference

Mr. M. Barnes:
urrent transformer ratio selection and relay settings should be
ed for fault levels and not be governed by overload requirements,
However transformer and cable protection settings should be selected
50 that transformers and cables are not unduly overrated.

Overshoot and reset are problems which are encountered when grading
ystem using electromechanical IDMT relays. Static or solid state re-
lays, ifallowed t resetnstantancousy, would dosoto the detsimentof
the system
lines and automatic mxusmg On successive trips, after automaic
closing, IDMT relays take a finite time to reset. If the breaker is clo
onto a fault, relays may not have reached their “rest” point and “fast”
tripping of electromechanical relays upstream of a statif relay could
occur

Mr. M. van der Spuy:

Within our company, industrial electronic equipment is purchased and

then tested rigorously to military specification levels. The reason being

that, should military spec. equipment be purchased, this equipment

would still have to be checked before being used in our relays. These

tests naturally eliminate components which do not meet specification,
include computer checked heat ~ run tests on all transistors, inte-

grated circuits etc.

Mr. G. Auton:

The c-ontiation of proteeion reeys and Sses requies eyt which

have an extremely inverse char E TR s g e s

ted a s each fuseg

will quote its company’s Tecommended fuse ating for each partcular

rating of fusege:

Thank you Mr. President, I trust that I have answered all the questions

put to me.

Lightning Parameters, which has been established by the Interna-
tional Commission on Atmospheric Electricity.

(ii) A member of the CIGRE Working Group on Lightning (33-01) of
Study Committce No. 33 - Insulation Co-ordination and Overvol-
tages.

(iii) The corresponding member of the IEEE Working Group on the
lightning performance of distribution lines.
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STUDIES ON THE LIGHTING PERFORMANCE
OF DISTRIBUTION LINES

Dr.

1. INTRODUCTION
: )

in areas experiencing regular thunderstorm disruption. Common ex.
rience, even in areas of comparatively low lightning incidence, indi-
e

J. Eriksson, Assistant Director NEERI (CSIR)

and responsc of surge arresters, as well as the implications for practical

line design

This project, as well as related studies concerned with improving the

lightning performance of distribution lines, is co-ordinated in

force of the CSIR High Volage Coordinaiing Committe. This ik
ME|

s about6 - 7per 100km peryear in Brtain) O towelever 30perkm
peryear (in Florida in the USA) ¢

th Transvaal
region where available fault ;ulnms demonstrate that over 80% of
summer distribution line faults, are lightning or thunderstorm related.
Sample annual outage rate i n the range of 20 - 46 futts per 100 km
per year . Fault analysis docs indicate that a large number of complex

cult to separate out individual contributory aspects. Table 1 below

depicts a summary of fault performance reported in the central dist

s srm ot R e Orange Free State region of ESCOM - as

determined by Ackerman n a three year period (16771979 for some
km of rural 6,6kV and 11 kV overhead lines

Table1: Summary of distribution system faults

Type offault Mean percentage of all faults
over three years
Insulator damage 13,5%
Arrester failure 57%
Conductor down 10,6%
Trees 53%
Cable faults 42%
Transformer faults 2,1%
Unknown 23%

NOTE: Factors individually responsible for less than 1% of
faults, or apparently not storm related, have been ex-
cluded in this summary.

Of the above factors, insulator, arrester and transformer fault are the

ot ke Acker-

an has reported transformer sl failure rates varying between

ahout 1% nd 7% = dependent upon type and manufacture while

average surge arteter iace s of st 5,95 Yok Shmmcvon e

(Individual variations in surge arrester failure " for various manu-
0%

force includes om he SAR, as well as
from NEERT 08 ESCOM - and sever ol he ESCOM regions
The test line project is now in the fourth year of operation and the
balance of this paper comprises an overview of the research programme
and a summary of the results obtained thus far.
2. PROJECT DESCRIPTION

21 Test Iiutmdnptnlinn

The 10km

Figure L nnd ielocaed nrelativly Gpen county ome 3 ko Fu
of Pret

A stranded carthing conductor was buried around cach pole
i b

shield Instead, s run up
cach pole to terminate in a loop some 2 m below the cross-arm
support brackets. Throughout construction, attempts were made

line (about 500 kV), in order to extend the range of measured

surge voltages.

During the first two years of the project, the line was operated

unenergised, with the one end being short-ircuited 10 4 low
impendance carth clectrode, and the other end terminated open-

circuit wi

upon the fundamental study of surge voltage characteristics and

direct stroke incidence.

In the third year of operation, three phase setsof distribution s
surge arresters were positioned at 1 km intervals slong the lin

lengih, butthe lin was stll et uncnergised. The mevcutomenty
were row concentrated upon a study of surge arrcster discharge

on the now protected lin.

In the fourth season of operation (stll current at the ti
writing), the arrester studies were contimued and steps were also
taken 10 energise the linc at 11 kV toward the end of the seasor
order 1o include cxamination of power follow-current cffects
during arrester discharge.

7O onpcron gt coren vt
e —

stantial

ment projec

facturers ranged between 0,3% and about 1 o e 4 195 SR e
A general consensus of opinion in thetechnical iratue — i viw of 1s Pt
e -3 e
1
needs w be directed toward i |mpmvmg lh: Ilghmmg Derfomsnoe of shomn e
been initiated in several regions of the world in the last decade ©.
e
In view of the local problems, the National Electrical Engineering
Research ll“mlll: (NEER]) of the CSIR m\denook a field measure- b ad S s e o
kV di TOP GF POLE W NENT PWASE OF
Ater two yun 7 study, although much data on surge characteristics Foikcr
as acquired, it was evident that the c st neractionsand complei IS
s densely interconnected practical system made it =xmmly .

difficult to arrive at a clear unwsmndmg of the basic mechanisms
‘whereby lightning

ved that there were many diverse - and in some. Pl
flicting — theoretical approaches to the interactions of
distribution systems, but there was a dearth of mcamnglul e
measurements.

Consequently, a joint project between NEERI and ESCOM was ini
ated in 1978 O, involving the  comsirucdon of 10 km est line it of
representative rural wood pole distibution line construction, and the
establishment of several mmmn taions alon this st ine. The pri-
ly

istics of ligh
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FiGuRE | TYBICAL POLE STAUCTURE FOR THE TEST LiNE:
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Wat aimal behoort te weet van die krag agter
Suid-Afrika. e

Ons kan jou vertel dat Evkom een van die
sewe fop-elekfrisiteitsprodusente in die wéreld is.
Of ons kan jou vertel hoé ons duisende mense
aansfel om in meer as 90% van die land se
elektrisiteitsbehoeftes fe voorsien, Hoa ons
groeiende voorsieningsnet help om die
uitwerking van stygende brat oste teen fe
werk. Hoe ons onsself voorbefei om teen die
einde van hierdie eeu in meer as 40% van Suid-
Afrika se fotale nefto energievereistes fe
voorsien. -

En vir jou as Suid-Afrikaner sal dit
waarskyniik baie beteken.

Maar vir ons befeken dit meer dat jy as
individu — iemand wie se enigste konfak
elektrisiteitsrekening aan die einde van die
maand is — meer van Evkom se ander sy weet.

Ons het nog alfyd geglo dat groofte op
sigself nie ‘n aanduiding van sterkfe is nie.

Inteendeel, dit is ons beleid om ons grootte
te gebruik om die mense wat van ons gebruik
madak, fe help.

En ons weet dat jy as Suid-Afrikaner die
heelpad vierkantig agfer ons staan.

Ons voel presies dieselfdg oor jou as
individu.

EVKOM
Die krag agter Suid-Afrika.

/
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Theyve got the world
over abarrel.

But what's yours is mines.

old mines. Uranium mines. Coal
mines. Especially coal mines. For

South Africa’s economy is 75% based on coal.

Fortunately, we in South Africa have enough
coal to meet our needs for centuries.

61000 million tons in fact!

Even more, with conservation-boosting
technology, the benefits of which TCOA
brings to the consumer. In improving the
exploitation of coal reserves. In refining
existing mining methods. Developing
technology to ensure the optimum use of
lower grades of fuel. Guiding the coal user in
the installation and operation of suitable coal
burning equipment. Advising on the design

and siting of coal handling facilities.
Furthermore, TCOA lays down guidelines for
the installation of bunkers, storage facilities
and boiler houses. Prepares cost comparison
studies with different fuels. Advises on staff
training and air pollution control measures.
Even tests domestic stoves and small
commercial appliances for thermal efficiency
and smoke emission. Look to TCOA -
Transvaal Coal Owners Association — for
coal, and look to the

future.

TCOA - the vital

power in the coal

industry.
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22 Research stations and measurement techniques
Initially, two recording stations were positioned on the line. The
first was located approximately 1 km off-centre along the line
length upon the study of

forms. The second was located at the ope: ed line a-
i, e e SAgHAN Wl g (o My o s Scelee
discharge currents,

Each station i designed for automatic operation, including oca
sl power supplies which are started automaticcally at th
ommencement of lightning activity in the test line The
instrumentation includes automatic oscilloscope surge recording
systems (both digital and photographic storage techniques being
used), together with lightning flash counters for accurate registra-
tion of the regional lightning activity

The locations of surge-inducing ground flashes in relation to the
line route, are determined in several ways. These include use o
the NEERI all-sky camera flash location system, together with
closed circuit television recording and subsequent t

conjunction with time-to-thunder-ranging. Equipm
measurements are also located at each station and are selectively
operated from the CSIR using a remote radio control and monitor
system.

Direct strikes to poles and the subsequent pole flashover currents,

well s arrste dischrge curtent, are rgisered usng mag-
netic link brackets, which are positioned on the carth lead at every
pole. In a few instances, working in collaboration with &
bution line rescarch programme being conducted in the US

tomatic surge cursent waveform recorders have also been in-
stalled in surge arrester carth lead connections, n order 10 study
Surge aresier discharge operations & shown in Figure 2,

FIGURE 2
GENERAL VIEW OF MEER) 114V TEST LINE
OVERVOLTAGE RECORDING STATION.

SUMMARY OF RESUL/
3.1 Station performance
ents op the test line commenced at the beginning of the
1978/79 storm season and, at the time of writing, the project is now
in its fourth season of operation. A general summary of average
storm and overvoltage surge activity is shown in Figure 3. (In
general, all surges having voltage amplitudes in excess of 12 kV
trigger level are registered.

On average, about 80 - 90 storms are observed in the test line are
cach season with the recording stations being operated on about
60 - 70 of these. (In some instances, the storms are 100 weak, or
100 semole o ustil operation). Ony about 30% of llstomsare
sufficiently close or active to cause surges upon the line, but it is
found that these ‘surge producing’storms re the most active of the
n inhat thy are esponsibl orover60% of alhelightning

in the arca, The an u..m.mp ground flash density in
{he region is sbout 6,5 Neses k3

3.2 Overvoltage surge yrﬂnrmunﬂ
By far the most common lightning disturbance event on the line
arises through the occurence of a ground flash reasonably close to
the line and the corresponding induction of an overvoltage surge
into the system. Approximately 130 such cvents are recorded on
the 10 km line length each season (i.e. surge voltages in excess of

2 5% 1o it of the cepional st Rash demity 14 8 el
valeat i ghout two sgss per kamflne per ground flash per km’

A typical example of such an induced surge is shown in the three-
Rk eral

waveform on all three phases (due to the horizontal line configu-
ration), of positive polarity (corresponding to the normal negative
ground flash) and with absolute rise-times of the order of § - 22 s,
subject o the effect of reflections and line response.

For the first two seasons of study, the line was operated unmodi
ed by the inclusion of arresters and, for the particular geometry
of the test line construction, the median surge amplitude was
26 KV, with only a 10% possibility of exceeding a level of 100 kV.
(The median rate of rise was about 5 kV/jus with a 10% probability
of exceeding 40 kV/s).

EXAMPLE OF EE PHASE RECORDING OF NOUCED VOLTAGE
Sume

Figure 5 shows a summarising histogram of measured induced
surge voltage amplitudes for the original unprotected line, toget-
her with the subsequent measurements obtained during the third
season, when arresters were installed along the line. The protective
resters is very clearly demonstrated in the limitation
510 below 40 kV. (The nominal spark-over levels
of the arresters used, varied from about 25 t0 35

3.2 The influence of flash position
An important aspect of research during the first two seasons of
operation was to relate the recorded surge voltage magnitudes to
the distances from the line of the corresponding inducing ground
flashes, since this gave a unique opportunity to assess various

VMEO TEGNIESE VERGADERING - MEI 1982



theoretical approaches.to the induction mechanism, and also pro-
the testline work to di

bution line arrangements.

‘Thus far, nearly 50 such measurements have been obtained, i.

e

measured induced surge voltages in relation o the originating

ground flash distances from the lin, and these date ar shown in
Figure 6.

'
:
i
i

8

PG & SELATIONSKIE SETWEEN OBSERVED SUVGE VOLTAGES AND SAOUND

T ocarions
A simple analytical mmel of the inducing mechanism has been
found to show comparativ! agreement with these data and

illustrative predicted i A i ook Lien amplitudes
are also shown in this figure. Depending upon the stroke current

The observed direct stroke incidence is summarised below:

magnitude, it is seen that flashes at distances in excess of 1 km
from the line can still induce surge amplitudes higher than 40 kV,
and this thercfore defines the possible extent of lightning dis-
turbance area in the vicinity of a practical distribution line.

s 3 Dlml stroke incidence

dlsln\vuunn system i he direct stroke to the line itself, and many
line project.

Direct N, toli pressed in terms
of the relationship:-
Ny = 2R +b)LNgx1x103
Wherd® = the attractive range on each side of the line in m
b

L
By = annual ground S deastty
Subsiuting he observed test ine data nto this relation yields
derived valu
R = 675m
In previous work ®, the writer has proposed that the obscrved
incidence of direet strikes o structures of varying height can be
accounted for in terms of a structure mean attractive radius Ry;
Ry = 163 HOS!
whereH = structure height in m
Applying a balue H = 8,0 m for the test line yields
= S80m
Shet s reasonable agreement with the above four year
estimate for R.
Earlier methods for determining direct stroke incidence to lines
assume a structure attractive range
R = 2H

In the case of the test line, this would yield 8 predicted aversge
annual direct stroke incidence Ny= 2,1 flashes per ycar, which is
over fourtmes ess than the obsérved direct stroke performance
‘The data of Table 2also indicate that the incidence of pole damage
is approsimately doublethedirctsrike incidenc, ince mulile
flash-overs are c

Normalising in terms of line length and gmund flash density yields
an average expected pole damage rate N

Np = 31 poles/100 km/flash km 2

Since the average pole spacing on this line is about 100 m, this

corresponds to a percentage pole damage rate of about 3% per

flash km2. (1t should be noted that in nearly all instances, pole

damage on the test line has veen very minor, involving only super-

ficial splintering and no pols have thus far warranied replice-
nt.)

3.4 Pole discharge currents and arrester performance

The data o Tabl 2indicate that more than 180 olescxperienced

discharge in excess of 1 kA (the threshhold of magnetic

ik scveitiviy) Thi s sgafn e 10 multiple pole flash-overs in

the event nf dinect sikes and i equivalent 0 about our pom
Thus

currons have bedm of negative pnlnnly as might be cxpected.

‘The overall sample of measured discharge current data therelore
comprises a mixture of stroke and related pole flash-over

‘Mean flash No. of poles No. of poles No. of poles
Season density km? directly damaged through displaying discharge
il struck Mash-over currents 1kA
197879 68 6 10 6
1979/80 62 15 30 63
1980/81 6,1 8 28 a8
1981/82* 56 5 8 19
* dyear 62 85 19
means

NOTE: * This season was still incomplete at the time of writi
** Complete pole discharge data were not obtained in the first s

AMEO TECHNICAL MEETING - MAY 1982




W

W

-

TR T TETETERE WU

W
» GUARANTEE OF

WORK SCHEME

on all electrical installations by ECA members

THE Electrical Contractors’ Association (South
Africa), offers a “Guarantee of Work” scheme
which covers up 1o R10 000 to customers of any of
the Association's member firms.

The ECA is the association representing the elec-
trical contracting industry in South Africa — the
hundreds of firms, large and small, who do in ex-

electrical installation work undertaken by member
firms, other than those contracts regulated by
standard forms of building contract or sub-
contract, which already provide for making good
defects.

Wher, a custoiner feels he has cause for
dissatisfaction, the member firm must be given a

cess of 80% of the electrical in South
Africa.

The Association takes considerable pride from
the quality of work done by its members, who
before they are admitted, must satisfy the
Association that they meet the required stan-
dards.

The number of complaints are therefore very
few — a recommendation in itself of the high stan-
dards set by the ECA for member firms

The “Guarantee of Work” scheme is now an in-
tegral part of the code of procedure for handiing
customer complaints. The scheme applies to al

THE ASSOCIATION IS YOUR SAFEGUARD:

pportunity of rectifying any failure or

defect. If there is still dissatisfaction or disagree-

ment, a complaint made in, writing to the Associa-

tion and supported by correspondence and other
will be fully

1f y action fails, an ar-
biter will be appointed. His duty would be to in-
vestigate the complaint. If the arbiter finds in
favour of the customer, the Association will ar-
range for the member firm or another member firm,
to rectify the work in accordance with the arbiter's
findings to you the custom

ON_YOUR CONTRACTOR BEING A

:_INSIST
MEMBER OF THE ELECTRICAL CONTRACTORS’ ASSOCIATION (SOUTH AFRICA).

Copies of the full scheme may be obtained from: The Electrical Contractar's A
lligh Street, P.0. Box 5327, Johannesburg, 2000. T

Centre, Von Wiel
B0

300, Tel. 81145/6; J. Lubbe.

R
PORT _ELIZABETH:

. A I 0. Box 411, Poy 246; C.
parmenter. TRANSVAAL BRANCH: P.O. Box 5327, Suite 408, Carlton Centre, Johannesburg, 2000, Tel. 21-798819; J. C.
er.

, Tel. 215339
ANCH: 407 ' M.B.

Tor Rt lomatonchrcle K 1

ociatlon (SA). HEADOFFICE: 408 Carlton
hones 21.7988/9. BRANCHES: BLOEMFONTEIN: P.O
1707; W. F. Uys. CAl

ling, 59/61 Si. Andrews St, Durban,
rt Elizabeth, 6000, Tel. 54

Bo;




currents, and these may.be separately analysed, as shown in Table
3 below:-

Table 3: Summary of pole discharge currents measurements

Median discharge

s vt S s
All pole discharges e 64KA
inexcessof 1 kA
Dircctly struck pole 2 192kA
data only
Equivalent ground 2 37.2kA
flash currents.

The adoption of a co-ordinated basic insulation level around

200 kV therefore (", will minimise outages due to indirect surge

flashovers. No substantial advantages will accrue from an insula-

tion level much higher than this, however, since the other main
. d ikes—will in

flashovers.

42 Arrester sparkover levels
In the course of laboratory tests on surge arvsters rated fur 11kV
~40kV.

the medi
0f 26 KV and implies that many minor induced surges can give rise
10 relatively unnccessary surge arrester operations, with conse-
e regular discharge of power frequency currenis in practice.
ith the
prospect therefore of txr:tedmg the block thermal ratings @,

oderate rise in sparkover level could drama-

‘The distribution of all pole discharge current st -
cates the potential range of surge arrester currents. As o

, this has a CAnis
of the data indicate only a 10% probal iy of exccedlng about
20 kA, which agrees comparatively well wi surements else-
where . A'typical example of an arrester surge operation
shown in Figure 7.

teally reduce such unwarranicd ine outages vithout seriously
affecting the system protective margins. For example,
insparkoverlevel from 25 kY 10 45 kV would reduce e i due
arrester operations on induced surges by over 20%.
‘The adoption of more tightly specified minimum (and maximum)
sparkover levels s therefore advocated (c.g. levels of 45 - 55 kV
‘would appear reasonable).

‘The smaller protective margin (in relation to the equipment insu-
lation level of 95 kV) place more emphasis upon the location of
arresters in relation to terminal equipment such as transformers,
and integral mounting with transformer tanks s threfore also
advocate

surge S d.mge current is in the region of

KA.
ive power follow dlx:hnrg:s this implics that 5 kA rated arresters
could well prove inadequate. An arrester rating of 10 kA is there-
fore recommeaded in ores experiencing a moderately high inci-
dence of lightning. This choice is already borne out by improved
experience reported from certain areas, using a 10 kA rating ©.

44

ST S STIOKES o 4 L1GATEER STROKE ORECT FLASH SAGE MNESTON OSCHANGE PERATON

‘The cquivalent ground flash current data are obtained from sum-
mation of the directly struck pole data with data from adjacent
flashed pols gain,

edand,
s s splrkovcr level), the final Jimit of ysem perfor-
ance will be determined by direct stroke incid

The mle of pole footing impedance and the relative advantages of
overhcad shield wires are as yet unresolved. In the latter instance,
how th

200 kV.

5. CONCLUDING REMARKS

Th

of data, which were acquired upon one ;pcqrc geometry of dist
bution line. Although generally self-consistent and in agreement
wllh lhe conclusions emerging from related studics, their gencral

frogoedseicrtalinls
with the reference distribution of lightning ek chtna Sapl
tudes, as frequently adopted in engineering practive %,

Thus far, in the course of these studies, no surge arresters have

Research on the test line project will continue for several years yet,
in an effort to clarify a number of other aspects — such as the influ”

the tes
in some instances, severe mulmlmke discharge duty — .mmuy. a
number of disconnect operations have been encountered in the
case of

In the interim, it

may ser
lso asa :iulysl (nr further consideration of the problems of distr

ing characteristics unaffected by the observed hynmng discharge
duties. (All arresters installed on the test line have a 10kA rating. 3

bution lne ligh
Thi ‘

The effects of

d this will be one of
of the forthcoming year of operation.

4. C AND IMPLICAT

tion, he writer's oollnagu:s in the National Electri-
cal Engincering Research hnsttute (NEERD of the CSIR i there-
foregreatly appreciated. The permision o th Dirccor of NEERT
r the opportunity to prepare and present this paper is also grate-

“This project has now reached a transition phase, in that much of the
fundamental influences of lightning upon e dx:xnhunan Ime are
clarified and further research is now moviny
ing studies, At this stage a number of conclusionsr lcg.lrdmg lie conign
and system operation may already be noted.
4.1 System insulation level
It is evident that the majority of lightning demances e
through induction from nearby flashes and give rise to compara-
uw:ly low overvoltage levels, (99% of indirect mges are below
200kV.
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DISCUSSIONS / BESPREKINGS

Mr. G. Hellstrom: Escom Western Cape
I would like to thank

fault ratings are achieved.

We have already seen ESCOM maodify their specification for distribu-

Hon, (ype s crester bwded o the dalobiained Yom e exper
well

= 1 vl hanged from 100k A 410 45 0 0KA 30180 s mpuke

n will be very interesting to see whether, in the light of data presumably
being collected with the line energised and the effect of the follow cur-
rent afer sparkover, this requirement will be modified

Further, the the
energised line can possibly lead to further revisions.

Reference (p.6) is made to rate of rise with a median value of SKV/ps.
DI it 2

nd, if so.

direct stroke surges?
esters, namely the ZNO ign. b

b ki inscads fuo N 1V Seid and 1t ko baing moekesed for
lower voltages.

One salient feature of the ZNO arrester is that it has no follow current,
giving a good protection without line outages,

It would be of great interest to manufacturers and users alike if this new.
geoertion o cqufpment couk i be evalsted om the experimental

nitude if we could
specifications for

nm- co 3 fture saving of considerable
have field cxpmmml a basi
TR0 et it ok i

s pp arres-
ters with transformer tanks.

T would finally express our thanks to NEERI, ESCOM, Dr. Eriksson
and his colleagues for a most valuable contribution 10 a field where facts
have been missing. Dr. Erikssor his usual manner presented
well balanced and informative paper.

Mr. M.P.P. Clarke: Randburg
Mr. President I am happy to offer my thanks to Dr. Eriksson for his
most ki

oy

For the line
ChAhn O St being carried out, this is a paper of &

eataton.snd for mukmg the interim results ofthis studies and experi-
profession. I think he

st uppum
The eventual resalts and recommendations{rom tis research, ogether
with the ‘ground flash density map’ produced by Dr. Eriksson’s depart-
mentatthe CSIR, wil enable Engineers 0 cterfor fheeffects f lghtn-
ing in a more scientific and predictable manner than has been don
date. Effective overhead line design, of course, is based on Wi
the Mot eoteffeive baiince behweer, wiiows parsmatensdoeic ob-
ligatory, some dependant on local conditions - of wl g k-
domce i particunrly srlking’ono 1 1 indeod intresting 10 not that
the vl efrence work produes (B SATEE - the fCude of
ice for Overhead Power Lines for Conditions Prevailing in South
ica” ~ cautiously avoids any reference whatsoever to lightning. |

an thatal
thatitisa uv..uch project verycose o heir hearts tndone ot pioe
almost be takiny their own “back-yards” as

Certainly some oy say that the construction g(omclry s a litle diffe-
ent from theie standarcs, ohers, thl the couney i o b fticrand so

Aok from this work - - and are now reflected in the paper — very largely
confirm their
and, most important, begin to quantify these experiences.
For this reason we cannot but be grateful to both the CSIR and ESCOM
for making this work possible and I know that I echo the feelings of all
supply authority engincers when I say a big thank you to both organisa-
tions for their respective shares in the project.
Whilo many willbave guessed at the sveriy of conditions on disteb-
tion

this aspect in . which I believe th ly
preparing

To close, | would mem.an nm a very important related factor still re-
quires general hat is, “Acceptable level of performance”

B e et Bl har o ik A AME) a1t s
great service 10 those involved in the research and design of overhead
lines if we could properly define and assign & quantitative value t0 “Ac-
ceplabiclore o perfofmance. o i &g cffs on thedietc

am sure that most will be as surprised as | was to lcarn just how high e
induced voltages are and more especially how high they arc even when
harges take place at substantal distances from any given lines.

Butfor thecomiors that doce flow fromthe researchzofaris hat we can
atwill be

oo thawih s greater measure of confidence and undw‘landmg

Forme ihe mostsurprising nformation o come rom he pape s -
ly minor dam-

Itis a fact

o 4 verin comeumery el Comcorasd - st o St pirtec

performance!, but on the other hand I am sure that consumers would

pecfr tha a particula lovl i e forand hopefuly attained than o
have no such reassurance regarding expected quality of supply.

Mr. B. Stromnes: Affiliate

Severe local environmental conditions can in many instances be such
han an acceptance of international standards does not necessarily
satisy local demands on electrical i,

age has. |m:n e o he wooden poies s imliel o “apodicia

splinteri
Having baen uohved o many eccaionsinreplacing ol that ave

cent poles with one lightning discharge ~ I am truly amazed it s

single pole has been so damaged to date.

1 would appreciate the speaker’s comments on why he feels this kind of

damage has not been experienced. Could it be for instance just a matter

of luck or statistics; ot have seything o doith the ype of ol,
eth

A series of such factors is known, such as light
aomsty, euspLautaro, polivtion saioflly ullmly presence of chemi-
cals, lightning intensity etc.

South Africa is a prime example of a region with severe lightning in-
duced disturbance o which we, as manufacturers, supply equipment.
We therefore fully support the initiative taken by NEERI and ESCOM
10 give us a better knawledge of the environment where our equipment
510 be used, thus enabling us 1o design it in such a way that acceptable

58

‘metiod of treatment, or has it anything to do with the
pover frequency current flow which to dat has not applicd to the test

peaker think there s
rate but specific part of the project, or will this in fact be done?
1d al

1 . any plans to resea -
fects of different fault levels when the line is energized? As was men-
tioned in a paper yesterday, we live with steadily rising fault levels and
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very often protective systems that are not being upgraded at the same
rate. 1 am not convinced that We know as much as we need o about the
effects of power frequency follow currents on lines under storm condi-
tions and, with thi, the effect of increased faul leves. Perhaps Dr.
Eriksson could re-assure us on this point’
In section 4.2 the speaker refers to arrestor spark-over levels and o in-
tegral mounting of surge arrestors with transformers. Would he elabo-
rate on this? Does he consider that there is a need for some standard
e or recommendation to cater for this on transformers designed for
use on overhead line networks particularly susceptible to lightning? Or
is there a case for “factory fittings” of arrestors on certain types of trans-
formers 1o ensure optimum protection?
Mr. President, I look forward to Dr. Eriksson’s comments on the vari-
ous points which have been raised but even more, I look forward t0 a
furtherpaper n year or two's time when the next hise f the rescarch
has yielded result
Thanks again to him and his team for the work being done, and thanks
10 you and the Exccutive for having arranged for the presentation of this
most interesting and important paper.
Mr. A.H.L. Fortmann: Boksburg
With regard to follow-through current, does Dr. it
burning down of overhead lines, is due ity
the lightning stike - which, because of the extremely high voltage,
probably very high but aso of very shor durstion, o due to follow-
0 mug,h curre

it significant th
ply from ESCOM ave boca catablished and, ssocated Wit thes an
appreciable increase in fault level on the 11 kV network, there has been
a marked increased in 11 KV lines burning off in the rural areas, which
te that the follow-through current with a larger du-
ration than the lightning current, is a bigger culprit than the current as-
sociated with the lightning stroke itself.
Secondy, ond D, Entleon enlarge alitle on the questin ofatrac-
tive range and how ned.
Also was the value R = 2H as d:lenmned with earlier methods merely
an assumption, or how was this established?
Mr. E.B. Martin: Affiliate
1 would like to congratulate Dr. Eriksson on a most interesting and in-
formative paper and also the CSIR and Escom for the construction of
the test line described in the paper which I am sure will produce most
valuable results. It is only through rescarch work of this nature that one

specificatior tory the practical con-
Gions sneountered in e el e s of it value 1 ths objective is
not achieved.
1 would like to comment on Section 4.3 of the paper in which Dr.
Eriksson states that “The median surge arrester discharge current is in
the region of 6-7kA. This implies that SkA rated arresters could well
prove inadequate and an arrester rating of 10kA is therefore recom-

mied in areas experiencing 4 moderately high incidence of light-

|ﬂkA light duty as covered in BS$2914 and IEC publication 99-1, but I
‘would like to point out that these categories are notin general use in the
United States of America, which country is the largest manufacturer of
distribution arresters. In athe USA the terms “Emall block” or “large
block™ arresters are normally used. A guod quality small block arrester
coud wellwihaan dichage currnts I e regon O GTKA whih s

. Eriks

but would possibly not meet the full requirements fora ks i
down in BSS2014
In del of field pes
formance tests carried out by the Deinek ason Cnmp.ny inthe USA.
These were:
Large block artesters demonstrate 1o inherent performance

to small block arresters. Thereforetheir grester cost
701 jusiied i the Detroit Edion Syst
Large block eyt sl:nsutally more prone to failure than
small block arrester
- Most sge arveter fmlumx are unrelated to hghmm& the prime
causes are product quality and mechanical dam;

‘The Detroit Ed\mn survey, whlrh ecrered npplolxmzlely 200000 units
in service, indicated the following f: per 1000 per annum:
1. Surge current refated failures 45 lav Izrge block arresters
for small block arresters
clude mechanical

2. Non surge current related mxum( woul
damage, moisture ingress and external flashover:

or large Dok aresters

~ 1,42 for small block arresters
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Overall, only 40.3% of failures were due to surge currents while 59,7%
of falures were non surge cureent related aiures.

lar results were obtained lmm asurvey of distribution arrester fai-
lures conducted by Ont ‘which showed approximately 85%
OFfailurcs a being i 1o mos i ngress compared t o
10 surges and 4.5% due 10 contamintion. It was only Gboesved that
“there did notseem to have been any reltonship between thesize of the
valve blocks and the discharge withstand capability of the arresters.
‘Some small block arresters pass the tests while other large block arre:
ters failed”

‘There seems to be a growing realisation that discharge currents do not
flow through arrester valve blocks in the same uniform manner as cur-
rent through an electric cable where, if one doubles the cross scctional
area, one would also double y y. Surge cur-
rents seem 10 establish preferential paths through the valve blocks and
also seem 1o show a preference to

sequent internal flashover over the sides of the blocks and burning of
the spark gap structure. This emphasises the importance of construs
tional detals such as inulating the circunierence of the blocks by
of ceramic collars fired into the block surface instead of suing
plum insulating contings. The method ofseurity aneffective and dur-
able scal against ingress of moisture into the arresters i also of vital im-
ance.

I would also point out that small block arresters as manufactured in the
USA have higher spark over levels as compared with the fi Sgurescalled
for in the BSS and IEC specifications. A typical small block 12kV arre:
ter would have a maximum 1,2 x 50 microsecond s avknwel g of
STkV as compared to 44 kV for a large block .mene.wmch fitsin better
with the maximum value of SSkV suggestet sson and, as he
e Tl this higher sparkover level cnuld dummcnlly reduce line
r operation:
mitted in the BSS and 1EC specifications s 45KV e
Mr. President, it thus seems that it i notadvisable to nsstupon arres.
ters being rigidly in accordance with the c requirementsof the BSS and
TEC specifications as the work by Dr. Eriksson as well as report from
the USA indicate that these may not truly reflect service doneand
placed on
and cumml Jis et i lrgs volume production than what a few
mple,

ters -g.mm moisture i gusx is wmelhmg ‘which is not even touched
upon by the abovementioned specificatior

Mr. President, I thank you for the opportunity of being able to contri-
bute (o the discussion on Dr. Eriksson’s most informative paper.

Mr. C.T. Gaunt: Affiliate

Dr.

this excellent paper.
I note wi

erest that 76 poles have been damaged in the four years
ine has been up, but that none of the damage has been serious
enough to warrant pole replacement. To what exstent has the damage
n to crossarms — and alternatively o the pole? Has there been dam-
age to the top 1,5 m of the pole above thecrossa, which would
cate a direct strike 1o a pole? xperience have other operating
authorities had with partially or [ully unpmlecwd poles — that i, those
with a partal or complete down-hea
Dr. Stringfellow level
of about 500 kV which is slgmﬁumly hxghcr han the recommended
level for 11 to 33 kV lines. This apparently imposes a more severe

salaiod Noes and it hoen secommenced that 2 S outisied BT of
ind 200 — 300 kV should be adopted — which Eriksson
appears 1 support (P 11). However, is this not a measure demmemal

clear  ighting induced fault which may be extinguished n-lumlly on

fora mncmmmem e Eriksson'’s comments would be

appres

Onp age n (Section 4.2 Dr. Erfsso sat hat an Increasein spark-

over level for lightning arrestors would reduce line trips due to arrestor

operation on induced surges. This implics that a high proposition of
tor

to switch the line. I this is what Dr. Eriksson inended to convey, then
oy levels

on o 11 and even 23 and 33 KV s very serious consideration.
Another question relates to the attractive radius discussed by Dr.
Exriksson on page 8. For what values of H is the expression Ra’ 16, 3H041
valid?

1£ we apply this formula to the test line with and without an earthwire it

10% when the carthwire is added.



e
performanca ol 4 lne by addition of sa i significantly

if one looks at the energy anticipated in multiple stroke flashes, that the

higher cost. I look forward infor-
i o th efecof hielding this s e whichT ke Dr. Exissons
do not expect 1o significantly improve the system’s performance. In
view of the large number of lins in the 1110 33 KV range which have
canhwire,and the very high cost o having an cathwire (in the region
of 30% of the cost of an unshiclded Imnl this nformation will be very
useful 1o syslem planners and line desi

1 would comment on the data on dmnhumm system faults given at the
start of Dr. Eriksson's paper. It has been stated by others that about
85% of

member that many transformers on rural systems may fail beacause of
overloading
fsolae - capecialy from other damage sufferedin storms. In my pape

1o the SNEE symposium on lightning carler this year I called for beter

tion, my firm has agreed to collect and correlate data from several
operating authorities. We shall be inviting several of your members to
participate in this study, which will not require collection of all operat-

it

we don't approach one of the authorities represented here today who
would, however, like to participate, please don't hesitate to contact us.
Our intention is to mlleu data which we believe will support the
. Eriksson and in their work on

Ix;hlmng in geneml nd the tet ine project deserbed 1o us clearly by
n today. I would like to thank him, and the organisations

ppo ué this important and relevant research for tho

the st imperfectly understood effects of lightaing on di

m A.J Eriksson: CSIR

Tt has long
fash density map to practical use and, in presenting the LT
r, we have tried to normalise everything in terms of Ground Flash

s s that poopl operatng et i diffrsat ogions of the
country can immediately determine the relevant numbers for their reg-
ions.

1 hape tha this work will find it way

energy capabilities of the so called small block will on occasion fail, as
perat-

capability, then it is casy to show that in the ultimate of lightning stati
tics one will get failure rates in the order of 3% and this is why we are ad-
vocating  higher energy requirement in the modificd specification,
which is presently being drafted, with a long duration to current tests at
low current. It

e ce. Mr. h poi

Tam very happy of P

statitics as well. ESCOM has taken a leading role in the various regions

0 soqurs e S i o ool according to manufacturers
aluable in guiding us

M
et oL s o v e e ke rtesof i i aecc oF
500 kV per micro second and we would expect statistically t0 get up (0
about 2 000 kV per micro second with about a 1% probability of occur-
ance and CIGRE and 1.E.C. are also using these data 10 look at in-
sulator puncture problems.

Mr. Clarke, Mr. Fortmann and Mr. Gaunt refer 10 the fact that we have

not damaged any poles; well, I do not really take any responsibility for

that, bt . act tha ofthe ightning currents we have ‘measured so
00 kA striki

is at the extreme end of the hghunrlg cucrent crinion; o o ave
had cirtually the most severe lightning occurrences ight reasona-
bly expect 10 get — certainly the chances of etine uyammg currents
higher than that are rare, but with the incidents of pole failure you men-
tion, if they are caused by lightning, onc should (md them at currents
below 100 kilo amps. So the information you have given me is a bit of a

We did not select the poles we use; ESCOM provided them
‘and we certainly have not had power follow on the line. That may play a
part or I believe it may. I think the clue here lies in the route that the
ﬂnnbnver takesand you may havenotied inthe dingram that the top of

ittle bracket

{ogethes with the steel rosvam DRkt ot 8 otk g hak e

face and not through the poleisel. Ina h.yn vnlmgc aboratory where

ly
point

that bl Tousin
the Nst‘mﬁ field, this still remains a wmpleluly dark area. We cannot

B3 jut notalowing the current o Fow long the outside surface of the
ymla ot by foreing i threigh tho nsid snd1 think the pclc o fting

they regard as an acceptable level of performance and, before one can
really optimise design and take some of the decisions that we are
suggesting you take, you need 1o know what performance you would
like to have in o giny

M

e st power s mulilpk trokes will have, The
effect of power follow of course is still a matter for the future and we
hope in this coming season to give attention to a few of the questions
raised on the role of power follow in arrestor duty.

A mumies o people huve, M Marto, bepught up (i qucsion o e

lully tsng he g volsge laborstoresrather than 1 mn line and I sus-

e lhc ‘poles to protect them.

1.do not think that fault level has a real role to play on the damage to the
pole itself.

Mr.

aunt askod wherethe fhovers maily ook place. The mast o>
carth-

bl lthough we dbd have crosearm damage ooty 2nd s
conssionslly Garkigs onthe Inp section of the pole.

T detapions T am ng in'5 kA and 10 kA at the moment are the
nominal I.S.C. type definitions based on the duty cycle rating and |
agree with you completely that one cannot make choices on arrestors
simply in terms of these numbers, nor can one relate it as simply as |
have in the paper o the lightning discharge current

T was aware of the report you mentioned on the Detroit Edison and On-
tario Hydso surteys, and s backpround part ofthe test ine project hts
been the collaboration within ESCOM and the various regions of
ESCOM to acquire more fault i ot performance of the vari-
ous aresors, Th type ol survey e aetioncd cas be ety confaing
unless one.
e i specifications they were first man-
ufactured agai

As you know, in the United States lhcy have even less consensus than
we have, but I

ming duty. Sl failur has shown up asa probiem n other regions of the
world as well as in the United States and Canada. It is something we are
actively looking into in this country. All I can say at the moment is that
in the two years of test line work with arrestors on the line, we have
never had any seal mlm problems. We removed all arrestors at the
end (ﬂlhr season, opened them all up and tnmlncd them cnr:(\l“y for
moisture ingr but
in the modified specification that the rescarch group and ESCOM are
dr we have insisted on a far more stringent scal test require-
ment and the latest specification has put far less emphasis on the high
current impulse referred (0 by Mr. Stromnes and is placing more em-
phasis o energy. | o ot agre n terms of ighininthat one could -
pect similar Itisclear,

62

flects. As far d
by rcgmns of the world, that cq\nlmn can be

the distribution range of structures. Mr. P et

mine this. It emerged from our study of ighting offects on seruciures
which lightning will

“This has been an active project on our rescarch mast at the CSIT for the

or 8 years s iques -
sure the striking distance effects. We have also looked at the observed
y

d bring-
2 4l that work fogether, gave us the equation that is used in this fe-

ere very encouraged 10 find that the direct stroke perfor-
mance on the test line agreed well with that equation and that gave us
further conidence i squation. ‘The old equation was based on em-
pirical o jons on old lines and earlier linc performances overscas
it mmx he fat that, from our point of view, they got it all wrong is
beca were not able to monitor accurately the direct strokes 10
e line It & normousy diffcultas Mr. Gaunt probably knows, 0 get

accurate fault is

i i it i It
atonivoutie b e KV R Wi e
and thus we had confidence that we knew exactly how many direct

ke e ad Rt R e e ac st Sqlioos ket low.
I\cs in me Sy mopiiering line y;cr(urmumx ately.

fitt
[SCOM have already e up a sundnd lor il unk
of fa

g
oplemoptod 008 a0
es factory fitting is already taking

tory nmng i certainly has the poten
tory fitting basis. In the United St
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place ed completely one should avoid the christmas tree effects
with a variety of designs. Thie whole point we are trying to sell here is
consistant and co-ordinated insulation level and it is the “christmas
trees” that cause the weakening of line structures and really ifluence
outage rates, so we would like to

see a standard approach to that.
The last point, raised by Mr. Gaunt, was what I meant by trips leading
failure. By trips here I did not mean trips by an arrestor, I meant an ar

normal operating system one will be using reclosing circuit-breakers
and, through having an unnecessarily low arrestor spark over level, you
will be causing unnecessary nuisance operations of a circuit-breaker and
possible lock-outs if you do it 100 often. I am not actually talking of fai-
lure there, but of trying to minimise the nuisance trips on the line, and
operating experience in ESCOM certainly bears this out, The proposal
here is that a small rise in the arrestor spark over level could have quite a
dramatic in those nuisance trips.

restor and power follow discharge operation on
circuit-breaker operation. | think it is reasonable to assume that on 4

1 think, Mr. President that this covers it more or less.

Trek in by die kwagga
Maak vol met trots
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RATIONAL NORMS FOR ELECTRICITY DISTRIBUTION
IN RESIDENTIAL TOWNSHIPS

J.K. Von Ahlften - Pr. Eng.

Mr. D1
It is now my pleasure to call on our friend and colleague Jules von
Ahlften Sl his review of the work of the small roup that has
been deej
tional morms for clectricty dutibution i esdontia vowmhnp\ I
ould be presumptuous of me to attemp to introduce Jules (o this
gathering or 10 endeavour to de iny contributions to the work-
ing of the AMEU. In any event that would take mn)]nngandlkm)w he
i anxious to get started on the members forum. However may [ on

half of all AMEU members express our sincere thanks to you for yuur
untiring efforts on our behalf.

Fraser: President

Mar Jules von Ahlften

1. INTRODUCTION
A brief report was submitted to the 1981 Convention in Durban on the

wships. It was felt,
however,that a mae comprehensive subislon giving the reasons for
the establishment of rational norms for engineering services and out-
lining the administration and application of such norms would be of
interest toall engineer members of the AMEU.

2. BACKGROUND
In order to make an assessment of the reasons leading to the establish-
tional i

briefly the background which led to the consistitution of the technical

the Government, the Minister of Community Development request-
ed that the NBRI of the CSIR, in co-operation with other bodics and
authorities concerned, should draw up uniform rational and functional
norms in respect of all the services and that thIo]!aumcmym~wmilh\c
for housing matters should take active steps leading to the implement-
P P

It was further recommended that the necessary ongoing res
undertaken in connection with the technical and economic a

township and building services an that he resuts of such research be
effectively applied and, in this connection, that new innovative wiring

To assist the Minister in implementing the recommendations of the
Fouché Comy

Chairmanship of the Director Generalof Community Developmentand
a Housing Policy Council under the Chairmanship of the

Withregard t the uniform standards o service,  Siering Commitiee
to for

L|ucnlly ssablied by e NDRY consultation with the Dircctor

munity Development and it was decided that the

pvcpnmnon of the necessary guides should be undertaken by technical

working commilces constituted of members with the nccessary

the i the following

services:—
. Wulcrnntulauon

Seweray

Roads, Stormwater and Sidewlks

Traffic ortation

TECHNICAL COMMITTEE FOR ELECTRICITY
DISTRIBUTION
The NBRI considered the AMEU to be the appropriate body o consti-
tutethe technicalcommitc for eletrcitydstriution and requestedi
to undertake this task.
‘The Executive Council of the AMEU agreed o this request towards the
end of 1978 and the following Technical Committee was consttutcd as
being respresentative of the various regions in the Republ

J.K. von Ahiften — Chairman and the AMEU representative on

the Steering Committee

AMEY Highveld Branch - Vice-Clalman

J.A. Loubser -
K.J.Murphy - AMEU Goo

D.R. Hill - AMEU Newa Bronch

J.D. Dawson - AMEU Cape Eastern Branch

AH.L. Fortman — AMEU Highveld Branch
(which include the O.F.S. Branch it i)

M.R. Padfield - ESCOM ~ Western Cape Undertaking
(Nominated by ESCOM Managemcm)

J. Prak - CSIR ~ Nominated by NEERI

A. Lap— Technical Representative (Electrical]

J.J.V. Neveling - NBRI — Ceondinator for il the Technical
Committee

The South African Cunsullmg and

‘matters, better known ds the Fouché Commission,
into the mcrta.w in the cost of serviced land for residential lnwn(hlp
developmen

Ckmlmmmn concluded that the price of an erf was mainly in-
fluenced by market forces based upon supply and demand and that the

The Cc un il d

them by oo
bkt e higher that would have applied had the Gy or
“own Councltslf provided the serices

It was, therefore,

possible, the Commission recommended that the various provincial
administrations and local authorities in co-operation with the CSIR
should formulate a code of :undlnk with which local authorities and

mmission consequently concluded
that it was sweatial o provide s plecént uaifoem otms for a1
services a5 500 as possibl
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e L
ruction. The G.P.0. was consulted regarding their requirements for

the location of widsrgroumt Commasication Cbles fn tho Verges of the

revised road reserves for residential townshi

The ESCOM representative was nominated from the Western Cape

Undertaking which has the largest percentage of ESCOM's urban con-

sumers and thus had considerable experience in the reticulating of

townships.

4. GUIDELINES FOR ELECTRICITY DISTRIBUTION

e Technical Commitee held s st meetingin March 1979, has met
17 times has produced the final “guidelines” for submission to
and approval by e ehotios oo

the Committe by

the NBRI 10 all the major local authorities in the Republic including
M. This was completed and returned by E M and 58 local
authorities. The questionnaire was lengthy and covered the whole
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technical and financial ield of the engineering servies involved

isrespect of clecriciy ditributon, together with the Cape (AMEU)

s and the T.P.A. guidelines, which were drawn up following
the indings o the Niemand Commision n 197w used 8 e b
for the preparation of the new guidelines.

As part of the whole project, the members of the Technical Committces

were given a plan of a typical residential township, code named “Sample-

il and were requesied 1 draw up a0 estimate of the coet o the
3di

Plan A was based on a typicallayout with 309 erven, Pan E was bsed
yout with reduced road teserves giving 383 erven and Plan F
pmvldtd a combination of residential erven and erven for townhouse
(yyx' of development gving 43 welling it
average cost of the services can be tabulated as ollowt wi the
clecmcr(y service based upon an ADMD of 6 kVA pe

The most significant savings are therefore to be obtained in a township
layout giving the maxinum utilation of roud rserves and crven and co-
ted design of the engincering services including communication

frimin
As the guidelines have yet 10 be approved by the higher authoritics, it
would not be appropriate to discuss in detail the technical contents of
the Guide in this paper, so it is proposed rather to give a resumé of the
general approach to the guidelines and their objectives

The AMEU representatives on the Committee were chosen from the
various regrions in the Republic to facilitate obtaining feedback from
their regions on any matters needing consultation, and the following
basic issues were accepted by the Committee subject to modification in
future as more relevant data becomes available:—

4.1 Design ADMD (Per consumer supplied from a given substation)

PlanF Average Average
Service e fo-aid (@43 dwelling actual rounded
units) per cent per cent
Water R 573 R 38 R 414
Percent 9,93% 7,75% 9.69% o i
Sewerage R 598 R 577 R 46 2
Percent 10,35% 11,80% 10,44% il s
Electricity R 980 R 857 R 818
cent 16.98% 19.35% 19.14% 15:19% 19
Residential
Street Lighting R % R oo L8 275% 3%
Roads and
R2 676 RI 79 RI 741 4
Sidewalks 2,55% 2%
e 4635% 10,56% 40,74%
Stormwater R 820 R M R 2
Per cent 1420% 17,43% 16,90% joan S
RS 773/ Ré 428/ R4 273/
TOTAL 4 e dwelling 100% 100%
AoverE. AoverF EoverF - =
Percent 2% 26% 3.5%

NB:  The above analysis is based on costs obtained in October 1980. Present day costs have probably escalated by some 30%.

The above estimates do not include the costs of the exiernal sces
supply and trunk mains,

Three categorics of township classification were aceepied by all the
Commit follows:

of the building serviccs ¢ g plumbing, drainage, electrcal wiring cic.,
but are the costs o bring the services to the erf boundary, i.¢. the point
of supply for the electrical service, ready for connection to the internal
house services,

A significant result of this exercise as far as the eletrical service is
concerned was that the difference in estimates submiticd by the
m!llumpll ‘members and ESCOM, based on the present standards in

cir respective regions, did not differ by more than + 5%, which does
s that the norms ortheelectricalserviees are prety well up 03
uniform

Analysing the costs of clectricity distribution, service connections and
street lighting

Electricity Distribution Costlerl  Percentage
High voltage system R 310 27%
Low voltage system R 550 48%
Service connections R 155 13%
Streetlighting —residential only R 135 12%

TOTAL RI1S0 100%
o > v

Category Type ADMD (kVA)
A Higher income group 4108
B Middle income group 251040
e Lower income group 151025

The s salues appy where 100 o mors comsumers i  group e
being considered and are fairly wide for cach group. Obviously know-
ledge and each region will be l Iur but
the figures are considered 10 b reasonably representatve [or the
R.S.A. at the present time.

4.2 Limits of voltage drop

The low voltage system design is based on a maximum calculation
voltage drop of 10% at the consumers point of supply made up as
follows:—

HLV. distrubution: 2 per cent
Transformer: 2percent
L.V. distribution: 6 per cent

services cost more
service are not co-ordinated in the overall layout planning.
The Fouché Commission's recommendations thercfore env\snge an
overall target of providing an economical residential layout wi
mizes the engincering services needed by the occupants and i is
ptabl heir
of,

43 Voltage drop

A voltage drop for
d=lermmll|g the vo||nge drops in vollagc distributors has been included
in the Appendn as well as examples of how to use this chart. It was
produced b oan Elesridty Department and is based on
S ot by the Association of Chicf Engincers in the
u K and contained in thei report issucd in 1966. The Durban Electri-

UK chart t0 suit South

plays a key role i
“The roads and sidewalks account for the largest capital layout.

AMEO TECHNICAL MEETING - MAY 1982
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OIL & AIR COOLED TRANSFORMERS — REACTORS
CHOKES — WIRE WOUND RESISTORS

TRANSFORMERS REACTORS

Air cooled single and three phase to customers Reactors and chokes manufactured for various
requirements for furnace, air field lighting, mine applications. A. C. single phase & three phase
lighting or any special type of low or high voltage D. C. and specials

transformer.

HEAVY DUTY RESISTORS CHOKES

Heavy Duty Stud Rheostats Resistor Banks for Water cooled chokes for heavy current
Light Duty Starting applications. Chokes for battery charging,
Close Transition Starters. thyristor drives, variable voltage drives.
Converters, induction heating. Air cooled
chokes.

ALSO SUPPLIERS OF:— Distribution Translormars. Mini lnd Mobile Substations, Sectionalising
Switches and H. T. Fus

Box 82271, Southdale 2135 Telephone: (011) 680-1422  Telex 8-4086SA
Marketing Division Telephone : (011) 834-1971  Telex 8-27785A
Head Office

Box 1172, Pietermaritzburg Telephone : (0331) 7-1451  Telex 6-43428 SA

"‘l{ Industries (Transvaal) (Pty) Ltd

Subsidiary of OAK Industries (South Africal (Pty) Ltd



‘The opinion has been expressed by certain Coininbe members s
the use of the chart could-result in over-designing. The Commitice
accepts that this may be so, but inthe absenee ofspecific data simila t0
that offered by the A.C.E., it was decided to accept the chart at this
stage.

4.4 Earthing

‘The guide recommends the use of the AMEU Code of Practice for he

Application of Multple Neutral Earthing to Low Voltage Distribut

System, but makes it clear that there are other methods and refers to

other Codes such as BSS Code CP.1013

4.5 Street Lighting

The guide recommends theuse ofthe SABS Code o Pactiosfor Rl

Lighting, but e has recommended that the SABS prod:

 furthe section g ke lighting in purcly msldcnw! areas,mo it ok
st therefore

e expensive.
The Housing Advisory Committee has resolved that the gl
limi

. representative number of ocal uthoriies for comment. This was >

have be Jnited M 1

Viious Froviacial Nskspat Assocarions bt becatas o e urgency

of the matter, the documentation was sent dircet to the Town Clerks of

the following twenty-seven loca] authorities selected by the United

Municipal Executive for this pur
Johannesburg, Cape Tuwn. Durban, Pretoria, Port Elizabeth,
Germiston, Kempton Park, . Sandton, Belville,
Uitenhage, Pinctown, Klerksdorp, Pictersburg, Vanderbijlpark.
East London, Kimberley, New Castle, Pietermaritzburg, Bloem-
fontein, Welkom, S;mlhurg, Richards Bay, Ladysmith (Natab,
Stellenbosch and

secommendations, which were acepted by the Governmen, ae that
the er private or |
responsivi for developing res township fully i s
and financing of the internal engineering services. This is a reversal of
the carlier recommendations of the Niemand Commission.
In this regard the Technical Committee has recommended that the
approach service of access supply to residential townships be clearly
defined and that the supply authorty should accept financal responsi
bility for this as opposed to the internal reticulation for which the
developer must accept financial responsibility.
The Fouché Commission has further recommended tha, 0 safeguard
from in cases where
the private township dl.vc!npcr has already paid for the services in full
and recovered the costs in the purchase price of the erven, the local
authority taking over responsibility for {he services shoukl only be
allowed for
capital expenditure of the internal engineering services.
6. ADMINISTRATION AND APPLICATION OF THE NORMS
The engincering representaives of the Depstimest of Local Govern
ment of the four Provinces on the Steering Committce considered the
queston ofan ‘spproprite vehicie for the Idmmlumum of the norms
on d have submitted the

® There is no need for the rational norms to be 2 ipiste
regulations in the Ordinances exist to apply th
Onee thertionalnorms have been approved hy the Depart
tof Community Devlopment and pum.smd the Execu-
e will

e
base document 1o be used hy the Director of Local Govern-

for new mwnshlps or updating of services in rezoned or re-
velopir

To further inform the scf mcd focal authorities on the broad principles o be used to govern the design
underlying, and the objectives of, the guidelines, ion sessions parameters for the services. The physical installation nhh:se
e Chair- services should be carried out in accordance with the relevant
men of the five Technical Commitices explained echical aspects and SABS 1200 serics NSSEC documents which will form part of
answered general queries. the norms by reference. It is envisaged that the Townships
Branch representatives o( lhc Electrical Tc:hmcal Commvu:e werealso Boards, in their rcsnccnve provinces, will either use extracts
resent at i jons held in Durban, frabiths Cape Town, iwm the norm t o merely quote by reference the
Bloemfontein and Pmn but, regrettably, me :llendnmx and re- ific clauses mqmud in order to define the level of the
sponse by the Town and City Electrical Engincers of the
local authorities were poor. It would appear that the majority of the f the final
Town Clerks to whom the documentation and invitation had been sent of; emhluhmem of the township.
® The procedure at present in use whereby the local authority
r respective City and Town Electrical Engineers because of an certifies that the services as installed have been constructed to
nppmm lack of internal communication. its satisfaction before the township of any orf can be trans-
Itis therefore u||| possibe that consiuctve commens may be forh- desead '“’"‘ the developer should be retained, but the certifi-
coming before te for written comments, i.¢. 6 November o gErlom ool S oMInY caoi
oo s e local authorities involved and that a positive "“’“‘d """'"‘ the suggested words: ... the services provided
response may be reported at the Technical Meeting. b o
® The norms document as published will provide the basic
SraFROBAMIDENRIGATION standards for the Gesign and consruction af the iownahiy
It was recognised that the Technical Committecs would mainly con- services. Should a local authority o developer require.th
centrate on the technical spects ofthe norms but it was inevitable that deviate:from the norms, application sbould be mads to the
o Director of Local Government for the proposed deviation,
affecting ly d report for the proposed shor
versial division of financial rcipﬂnsihil\llcs. e Qtﬁ‘,::w;’:‘,:’:fwm"ﬂ forither changes should
S * Becaus boththe ol authoriy and the devcloper work 103
®  The approval of subdivisions by various bodies other than the common known document, the process of negotiation for the
Townships Board or Pro iministrations. services a,mmm mm.nd be facilitated.
 The varied existing Provincial legislation and interpretation ® It is recommended that, in order to assist the Townships
thereof. Board with their d:llhenlmm on the provision of services o
@ The exact point of division of financial responsibility for the
provision of engincering services me consumin e
approval procedures for forrowing powers. a i
@ The planning, design and services provision process for the attend meetings of the Private Townships Board for this
compilation of a final township layout plan. 5 T“b:P‘;‘c e e R
Recommendations on these maters have been submitted to the Steer- R e e MG are
ing Committee. Another technical aspect that came to the fore was the el i 5ot e e
present process of approval of layout plans by the Provincial Admin design, construction and operation of town:
strations and their Township Boards, which does not cater for sufficient @ The principle that the designer of the services :hanlﬂ be in-
weight being attached to the cost effectiveness of such layouts from the volved in development of the township layout from the earliest
engineering service point of view. issupported. To achieve his,the ayout plan accompanying
— the township document should indicate the proposed services
There is a need for some form of parallel approval of a services plan by and a professonal or crtifcated engineer should certify that
competent persons 1o prevent layout plans that are expensive (o service the design of the layout has been based on e o
from becoming a fact before service engineers have been able 10 assess e services cngineers. sho
the cost implications. A recommendation o this effect has been sub- Serelope o
ted. up to final approval.
cha!dmg the financial responsibilities, the Fouché Commission’s .

AMEO TECHNICAL MEETING - MAY 1982

Asaresult of Government acceptance of the Niemand report,
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Provincial Ordinance were revised to include for the relevant
recommendations. Decisions have now to be taken by the
i what i

Inclcations gre thet the Oudeines will aue been officaly spproved
and issued as an official document by the Department of Communi
prior 10 the Technical Meeting. The majority of i

Niemand recommendations should be retracted in order to be
replaced by new legisaton in aecordance wilhrecommen-
dations of the Fouché C

These proposals were accepted by lhc S(cnnng Committee and sub-
ted i Itis most

likely that a definite indication can be given at the Technical Meeting of
the official decision in this regard.

7. STANDARD FORMS OF SPECIFICATION FOR
ENGINEERING CONSTRUCTION
Asthe adoption o sandard forms of secifction or constructon
jorms or

the denln of engincering srvices, atiention has been given to this
aspect both inthe ivil and th elctrica engineering feks,

The South African Institution of Civil Engineers and various other
bodies involved in the civil engineering field have compiled national
standardised specifications for the civil engineering construction
(NSSCEC) in collaboration with South African Burcau of Standards.
‘The Technical Committees have therefore joined forces also o apply
this process (o engineering services in townships including electrical
services. The word ‘civil' has therefore been dropped from the
abbreviation which has now become NSSEC i.¢. National Standardised
Specification for Engineering Construction.

ood PRt e bl made it e et o nsional e
cations for the construction of the electrical reticul ships,
ncideg waitavicd mieral cantiions o N s oy
pr t commits by the electrical and mech-
e ki o e South A Asiopo of Consain g Engin-
cer, with Messs, A.H.L Fortmann and J. A Loubser 8 the AMEU
representatives on this Committee.

Guides for the drawing up of particular project specifications and the
design of systems are also being prepared for incorporation in the
national specifications

8. . MAIN ollmc'rlvl‘s OF THE lA'l'lONAL NORMS

or gidelnes fo the b engmunng i townships, it

y clear that the greatest pﬂlenllx] savings in the
pmvmnn % A1 "owahip services B 1 e T agpriach 10 Jayout
Planning with partcalar eforoneo o reduce overal ead fedores
Buml]y B e e R i
devclwpmenl:—

© M income group
 Higher income group

Clearly grey arcas may arise and mixed development might occur, but

obviously each development will have to be treated on its own merits

and needs. It is therefore not intended that the Guidelines should be

tigid in their application but flexible. They are therefore primarily

suit the mdnmsu.l needs and requirements for white, black, coloured
and asian

engineer members will then have had an opportunity to study these
apart from the engineer members of the selected twenty-seven local
authorities to whom the documentation has already been sent
An capert panel consiting of experienced engineer metbers of 12
ho are mersbers ofth Technical Commiteewill e resens
paper and there is no doubt that any
arising from the floor on an) technical aspects of the
Gudelines willbe et with adequately and it is hoped that interesting.
and informative discussion will arise
The technical committee for
prove
dationd il ha dout caude e biggest changes ,mm) and reduction
in the overall cost of serviced lan
Mr. Cameron of the NITRR is a member of this technical committee
and has, therefore, been invited by the AMEU 10 address this meeting
on the work and recommendations of his Commitiee. This should prove
of special interest to municipal electrical engineers and will make a
is pap “Technical

affc and wansporation has clearly

Mecting

9. CONCLUSION
In conclusion the following points are relevant:~
©. The work on this poject wes undertaken under the ditction
of the Hm.,mg Macirt Aoty Commitio e the
irecior General of the Depart
mentol (‘ummnm(y nmlopmm whose Department fina
ed the project
ShTe e chnmc.:( ommities represcntedll he
pecial-

i 4 e it . Bt ot

®  ‘The Steering Committee has passed on the norms documents
10 the Housing Matters Advisory Commitiee which will make
recommendations on their publication, application and ad-
‘ministration.

® A mechanism to update the norms has been recommended

and an updating commitiee under the auspices of the Housing
Matters Advisory Committee will be established.
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THE SIGNIFICANCE OF ROAD LAYOUT IN MINIMIZING THE COST OF
ENGINEERING SERVICES IN RESIDENTIAL TOWNSHIPS

1. INTRODUCTION
Mr. Von Ahlften has given some background to the effort which the

BRI has recently devoted to the determination of rational norms for
engineering services for residential townships. Of greatest significance
was the co-operation and collaboration between civil engineers, elecri-
cal engincers and town planners, which was aimed at deriving optimal
solutions to development problems.

e advantages of co-ordinated development have been amply de-
Sonstrated by the developaient of Michells Plan, the coloured New
Town on the Cape Flats. In the words of the Cape Town City Engineer
it Aol process novmaly encouierda 1 ot cost o sy ibes” (o

sxorde) housingprojects, where planners, and surveyors, engneers -
architects work in series, roughly in that order, with comparaiively lile
communication between each stage, allows scant opportunity for one dis-
cipline, perceiving a lost opportunity for an cconomy or a design im
provement, 1o influence the work that has preceeded” (Brand, 1979)

‘The procedure which Mr. Von Ahlften has described attempts to recog-
nise this short-coming by suggesting a more interactive process for the
planning and design of residential townships.  Hopefuly, this “co-ord:-
nated development” approach will exten mplementation even in
private townships : oweve, this was beyond the scope of the taional
norms exercise.

2. THE COST OF ENGINEERING SERVICES

1t has not been possible to set down procedures or S  Giantande)
which will be universally applicable: nor has it been possible to specify
the deal balance between the requirements of the different serices
which will minimize total costs. This is because in one case lower costs
may be achicved by a “reduction of standards™, for example, a decisior:
10 provide single track roadways in an area of low car ownership. In

Electricity and
Street lights
20%

Stormwater

FIGURE 1: The relative cost of engincering services

W.M. Cameron - M.Sc, M.C.
Scnlor Chief Research Officer - CSIR

another c

be effected by i

. However, for the gen-
(0 which reference has been
dtmommnlcs lhax the greatest nveukl sav-

a
made by Mx Von Alfie

Tothe drcuion (roadways and footways) has the greatest overall
space requirement and it was concluded that the circulation require-
ents of Oher services can be ecommodated, &t ek OF uaden:
ground, within the minimum requirements for safe, cfficient and
‘economical traffic circulation.

The analysis of component costs in the provision of residentail services
reveals that on average 40% of the costs are attributable to roads.
(Cameron, 1981a.)

The proportionate costs ofalsevices are
Table 1
ings even I there s & conscqucm increase (of the same order) in the
costs of one or more of lhe other services. For example, in one case the
Samplevll cxperiment produced a 10% overall saving despite cost
Simes ot o Ilgimng. 3% for electricity, 4% for sewerage
and 11% for le 1 contains the cost estimates for
Samplovile andin he tass o Pan F osates how further cost savings
may be achicved where “general residential” services requirements are
Satiied s par o e iual design process.

lighted in Figure 1 and

PLANA PLANE PLANF Average
09erven 3 36erven % of Total
Mean arealert Cost
Noof Cost 1053m¢
17du
Meanarea/d.u 365 m*
Estim, e
CosEd  %of  CosErf  %of  ecost Codu ol % cost
1 ol R ol Increase/ R ol Increase/
Decrease ase

7 99 w0 78
Soverge () 08 104 619 1o
Electricity 7) 980 170 1007 9.4
Street lighting (3) 126 22 156 30
Roads (Tar & Kerbs

and Channels) (4) 2676 4 210 06
Stormwater (4)
(New Method) 80 142 7 1.4

Total s 100 s 0
TABLE 1 : Sampleville - cost of services (Cameron 1981a.)

AMEO TECHNICAL MEETING - MAY 1982



3. THE MAGNITUDE OF COST SAVINGS
The significant savings on roads are the result of two main factors.

® Design of local roads (roadway) and local road systems (network) to
serve ACCESS TRAFFIC ONLY

 Application of a FUNCTIONAL TRAFFIC CIRCULATION
HIERARCHY ints on layout design and result

in improved estimation of traffic volume and composition over the
“design life" of the facilities.

Inthe case of the the most

ha the
Decause they refict the fat that “local traffe® i ida in ature, i slo
moving, and has a relatively low proportion of heavy vehicle move
ments. The second factor results in a closed system which precludes

such an extent that, for residential access oads, no structural desigs
period is applicable. This is because the “cumulative equivalent traffic
is estimated 10 is estimated o be less than 0,05 x 10* ES0/ane
The magnitude of potenial cos savings i llustrated in able 2

and “new" standards for the alternative nmplnwllr
The dfierence s ot he et . or rational norms layout an
Sandardhi specifically for bus routes : buses and other heavy vehi-
cles are generally precluded from other local streets. The unit cost sav-
ings are attributable to lighter pavement structures AND the total cost
savings to the reduction in road space.

OLDSTANDARD OLDS’ NEW STANDARD
(Allroads of structures  (Most Only bus routes.
suited to bus operation)  designed to signed.
ommodate
busoperation)
Other roads

>02x10°E80lane  <02x10°E80/lanc  >0,2x 10° ES0/lanc.

TOTAL COST:

R340 000 R260000 RI80000
UNITCOS

R5,60m* R5,02m? R3,74m

TABLE 2 : Comparative road costs.

s, the major benef)

that, if applied, they will encourage more efficient and cconomical u

of residential land, making up t0 10% more land availabl for huu\mg
in the ratio of

o e figure 2.

o EX's.For exampi
Torof0.14 (National Buiding Research nstitute, 1942)
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ResioentiaL Lano - 0 B RESBENTIAC LANG,
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FIGURE 2 : Reduction of circulation space

The key 1o the successful vmnln.lm.nlmum of this .I|V)vm.uh 10 towns
ation of the

ce
“environmental areas” mnmmlwy an o
trical networks, where there s a progressive stepping down of the vol-
tage trom HY to LV sysers o thatat the pumln( supply the current
elivered is consistent with safety an criteria and the necds
Sfthe wci. 30 in the e of s Gl ncaucnd e of supply

(local access roads) the safety of the and environ-
mental Further away from
users’

i
ind speed through the network. In the provision of roads in the past,
this “stepping down” of capacity and speed has not been sufficiently
igorous.

“Table 3* highlights some of the priorities of users (residents) towards
road related attributes of the residential environment. There is strong
evidence of a desire for “quicter” streets manifested by @ widespread
dissatisfaction with existing vehicle speeds and the safety of roads (ver-
ges included) for walking, playing and cycling.

ATTRIBUTE MEASURES  RANK  CHOICE
5Ty
g 2
&% £
3 if
38 &2
1 QUIETSTREET s e e w
2 NEARBUSROUTE s s x
3 VEHICLESPEED o 21
4 SAFETY OF VERGE i w2

TABLE 3 A ibutes of the

The tabl shows the proportion of reidents who

¢ immediate road environment, the pmpmlum wlm Conisler e
order

the r

the int two atrbutes and the rank order ofsaifacion Wit the thind
and fourth and the percentage of respondents who actually selected
their dwelling in terms of the fiest two attributes.

It is therefore important 10 stress that the potential benefits 10 the resi
dents and commuters, of the principles and standards contained in the
rional norms inlcude




1. Improved environmental conditions viz.

o
® privacy
Sl i evets

denial ownshipsinfour metropolitan arcas in South Afrcs (Cameron 1982,

2. Lower overall costs.

o mors cconomies use of esourees (paticulaty land)

 cheaper services

4. RECONCILIATION OF SERVICES REQUIREMENTS
The Sampleville experiment was conducted at an early stage in the in-
ion At

vestigatios

dsof

@ Culs-de-sac may in some cases substantially increase the cost of the
electricity supply system.

‘The research into traffic behaviour and circulation b

the need for “quiet” access streets which incorporate s

e Culs de sac and curvature provide the necess

duced where straight road sections exceed about 150 m. Provision has
been made for servitudes in the heads of culs de sac.

5. CONCLUSION
Provison has been made fo regular tevision and updating o the -

ditis hoped that d
ntormarion i bt generated which will provide & quantitative Gl
the process of mmmlmuun ‘which will evolve to become a more rigor-
rocedure. The CSIR has agreed to monitor this im-

product reflects the priority given 1o traffic and road needs. Sul
sequently, an attempt was made to reconcile the needs of all services,
The CSIR and the Department of Community Development are cur-

rently

pmpmm rational norms. The project mvnlvcx the planning and design

totype because of this recone

ion process.

Of interest to {his mecting wilbe the speciic  leticy equirements
con In brief,

which have been
these are g follows:

REQUIREMENTS

® Minimize the cost of linking

ables by ensuring  that

lateral erf boundaries coin-
cide at frequent intervals.

® Minimize cable lengths and
maximi number_of

n served from distribu-

® Where possible, utilize rec-

electiity. retculation net-

M the Dhlmslv:nen
of s, Havdiog sbwation
St 451 Soba

boxes.

® Wherever possible, provide
underground reticulation.

® Erven should as far as possi-
ble be placed on both sides
of the road. i

® Avoid long narrow clusters
of erven not linked to any
other areas.

icorporated in the process of rey

COMMENT
The curvilinear stretform charsc-
teristic of the proto-type, which
oo Py shaped erven,
Has now been mosified o produce
o regular shaped erven which
makes it eaie 1o provide cinci
dental e
In accordance wnh thoabovethe
predominance rectangular
stands with the short side fronting
the road, fulfills this requirement
but subject to the constraint of erf
orientation.
Even where curved streets remain
(as vehicle speed _attenuation
measures) erf subdivisions assume
arectangular form.

e norms make provision for
“local street widening” to facilitate
landscaping and the placement of
free-standing equipment

‘The recommended minimun road

other, auch s elcticy, e
the verge:

This mquiremem is complemen-
tary to those of all other services
and is incorporated in the norms
See above.

o tacbtate the process.
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DISCUSSIONS / BESPREKINGS

Mr. Ken Robson: East London
Members and affiliates have been aware of the work being done by the
National Building Research Institute’s Technical Commitice for Elec-
ricity Distribution whi inctioned under the auspices of the
Exeeutive Councilof the AMEU and the chaiemanship of M. K. Von
Ahiftes
This Commxuce has been working for over three years and it is timely
therefore that the general membership of the AMEU be brought into
the pitare with regad to the background and objectvesof the ratonal
Norms for Electricity Distribution in Residential Townships and the
proposals for heis sppikation f th four Provtee
It s a privlge to cotribute to the discusion on Mr Von Ahlften’s
paper and 10 record our congratulations on its content. I am grateful
also for this o'ppormmly 10 offer comment on the paper and fo ask the
speaker some questions.

lectrical engineers have been subjected over many years to criticisms
by township developers that the standards and costs of electric

al residential
:mm.p named Sumglnwllc 0 supplement the table 0f costs. 1t 1 not
clear from the cost summary on Page $ of the paper where the cost of

To reduce electricity runs See above. in 1980 of R1 150 per

avoid excessively Hr ki erf, including service connection, but it is assumed it has been included
s with the HV system. The estimated cost per exf, including se
nection for a township of 73 erven (a much smaller number) de

. by €. o
Bl m,mb,;"fh';u:::‘;: Giea o l‘.!;esz:dhoél 98D by he st London Undertaking was R 328 which s
% higher than q;:akm figure. The total cost for this townshi

in verges of road reserves. Dt babac i tes i

Unfortunately, however, it was not po'ﬁihle L the re- i iy 28.3%

tion, the two main defi A s de id curved streets W"u"mhhlu 48303,00 50,0%

the norms for electricity distribution stated that: Street Lighting 1048700 108%

Slnughl streets are preferable for overhead reticulation. If under- Service connections ___10585,00 109%

round cables are used, changes in road alignment are acceptable. TOTAL R96949,00

Elcyicty suppty s e mostBesible of sl srvioes .53 provided
and cirally any shape of layout can be reticulted bu alvays at a

higher
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1t would have been helpful o have the detal o the design which re-
sulted in a cost of R1 150 pe
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Itis disappointing to find that the approved Guidelines were not issucd
prior to this Technical Meeting to enable them o be studied with Mr.
Von Ahlften’s paper.

The satementn the paper thatthe road layout, ts design and road re-
serve di

firms the opinions o mny mumm;\al electrical engineers that overall
township costs have been adversely affected in many instances by the
Toud Iayouts. Understandably therefore the recommendations of the
el Commiice ‘on Township Traffc and Transportation are
awaited with keen interest

A . Ce

five and. simulating presentation which has complemented Mr.
Ahlften’s paper ~ Mr. Cameron has been an impressive addition to our
panel of authors.

The author
of external jtrunk
further details.

Also has agreement been reached on the definition that the consumer's

p
ses the erf boundary?
Notwilsancing the act tht the Technical Committee has reccived

desgningof Systems the work of the Durban Electricity Undertaking in
producing the chart is to be commended.

“The author o at proposals the commitiee have
for_ monitoring the technical and financal effcctiveness of the
Guidelines in future developed townships.

‘The satement is made in the paper that, ltbough the Guidelines re-
commend the use ofthe SABS Code of Practce for Public Lighing, the
Commitice has recom: the inclusion in e SA

duced standard of street lighting for residential townships. It woukd e
of interest to know the reaction of the Bureau to this recommendation.
Rand Mr. Von Ahlften could elaborate on his statement that there is

types of equipment have been used for many years and, irrespective of
cconomical or other considerations, there is no intention to deviate
from these pra manufacturing industey in generalhas made
sigifcan progres in ntroducing new equipment and the S.AB.S. in
\pecifying and approving it. Similarly the Technical Comittee of the

MEU, through the medium of Ratia rms, s seeking to
rationalise the design parameters of township reticulation in the national
interest

Yet, if Supply Authorities are not prepared to consider new products

and developments, all this effort is waste

Asindicated by M. Von Ahiften, the Rational Norms a present being

preparcd ate only guidelines and wil ot be ‘mandatory. They are

intened torestric th choiee of methods and equipment pusci i
lectrical s depend on the ac-

thre ropmmtion of all AMEU 2k i implementation and
uccess.

lu regard to Council reticulation, T gave a paper about seven years ago
in Durban and. prior to that, the Niemand Commission had asked that
Electrical Engineers take a hard look at trying to cut down the costs of
electricity services.

Mr. Barnard, Mr. Loubser and Mr. Von Ahlften were very active in
those days and provided them with guidelincs.

Since then, overthe Lt decade, | have becr rather discouraged at the
appareat reluctance in adoping new ideas. We all know thatland s -
coming scarce and services are Iwmmmg more congested; we must all
ke oo efort 1 try and have seriees onfined in he smallcs possible
oten and his docs f course lead 10 quie a Iot of dumage through
‘maintenance work on one service affecting another one, and 1 feel that

with local authorities and n ESCOM as well is that there is

strong reluctance among distribution engineers and planning cngineers
to adpot new methods. O

¢ heard yesterday that. in Soweto, paper

is quite a high investment in

cables already, so one can assume that, in an existing township, one

should reallycarry one with  imila ype ofcabl. For new lontilips.
the S.AB.

{n paralllwith approval by the hips Board of n ip
e Who will comprie hese mmpﬂcm persons?’

here must be serous reservations with regard to the recommendation
of the Fouché Commission stances where private developers
ot local whoriieshave been responsible fr th capital costs of clec-
ricity services, consumers in these townships should be charged for
electrical energy supplied on a special tariff which excludes capital
charges on the capital cost of internal electricity services. Is Mr. Von

merit i opting for a aliemaive metod to those laid down by the
Niemand Cc n, namely that

the ap.m funds on a 0% and 100% refundable basis when say !4 and
5 respectively of the erven have been built upon and conneet

It s my view that Mr. Von Ahlften should not feel discouraged by the
seeming luck of respor 1o the in-

authorities listed on Page 7 of the paper had been cumly involved with
their AMEU Branch represenatives on the Techaicals Commitiee
throughout the three year period of preparation of the Rational Norms.
Mr. President, Gentlemen the Technical Commitic held seventeen
‘meetings and i fiting tha the membership of ¢ AMEU places on

the N.B.R.L., the C.S.L.R., Mr. Von Ahlften and the members of the
Technical Committee for their work on our behalf. We salute them.

Mr. v A. Raynal: Affiliate

Twi d th e est

et o Ratona Nt o e design of electrical bt ek

works in resident townships.

“This worthwhile work commenced some 10 years ago under the chair-

manship of Mr. W. Barnard assisted by Messrs. Von Ahlften and Jan
bser. Guidelines were prepared and 1 gave a paper at the 1975

AMEU Convention in i i i

and everybody i trying (© produce cquipment that is simpler 10 main-
i, 0 install and handi, and that has alonger e, yet 0 many people
are shy to try it out. I am thinking as weel of the smaller street Mr
Cameron showed us. How many subs are =y often maxi- \uh\ s

o trying
o climinate or reduce the amount o srcet furniture that we have, This
is all tied up with the norm because, as Electrical Engincers, we are try-
ing 10 do our best to provide an excellent service at the minimum price
and I would like to make a strong appeal to all Electrical Engineers in
e ANEB t ek & hae ook st thycan rtionalise und bringin
e bl il 5 e from using what has been used for the Last 20 or

30 years.

Mr. D.C. Palser: Cape Town
In the schedule in the report the unit costs for street lighting for the
three alternate schemes of increasing residential density, namely
Schemes A, .and F respecively. are quoted s R126. RI33and RI32
ctively, thi
the increasing sumber of plots in cach scheme. however, nely 309,
383 and 443 respectively, the total cost of strect lighting in cach of the
three schemes becomes around R39 000, RS1 000 and %55 oo, oo
tively. In other words, the overall cost of street lighting apparcatl
e 3 e veudal doud s “This s contrary 0 what one
Id expect, namel he same total overall cost for the
thiee schemca sceing et e dnalin layouts for the same
iablenghof oad sysem i cach
case. Intend of viruslly the same cos et lightiny
eflocted by the schedult, it would ot badE beey Sicied
decreasing tendency with increasing residential density would
been apparent. Could the panel perhaps comment on this apparent in-

m approach to township reticulation.

comtisioney?

L note that the recommendations o the Fouché Commission in respect
of the reversal of
those of the. % isian: My Councis espome o the

Niemand Commission recommendltions intespect of electrical reticu-

areas in the R:puhrl-c and the efforts of town planners to make hcllr.-r
use of this land, less

did not fuvour this work being
undertaken by the dmlo.m since it wis mmldcud that such a system
the

less space.

3 .

ing down costs and providing better and more efficient cleclncﬂy ser-
i

e

§

ments and innovarions in elecriity distribution equipment.
I have been " i
general to the introduction of new ideas and equipment on their dis-
tribution systems. How often does one hear that existing methods and

7

extng practice whcnhy the Council e oo 10616

ation, requiring the owner merely (o pmvu]v: a ).u.\nmlccd
eubiequently authorsctimy Cous:
al

best. The Provincial Administration
cilta continue with this practice. It is simple to apply, with all
ts being recovered via the medium of the electricity tariff.
Regarding the provision of street lighting it would be interesting to
Know whether it will be incumbent upon focal authorities to ensure that
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steet ighting i provided nal resdential townships. AL  present tis s
not the case. For exa the Cape Town area my Council under-
4k s i ion s ighting on behalf of the lnca] Divisional
Council at its cost. But the Divisional Council does not as a matter of
course require street lighting to be installed in all its mwn\hlp\ but only
in a relatively few selected areas. Could the panel please comment on
this aspect?

My Hdoaint

d in the Guidelines as hcmg “whore the clccmcl'y supply
Esbhgelie ary”. The definition also goes on 1o state that “at
this point the consumer's clectrical installation is connected to the
supply authority’s main”.

1am not at all happy about this definition. I realise that it is the system
adopted by Escom n the Cape and by most, if not all, the Tranevaa]
muricipaliis. | a1 aceept that it has ceria acvanage, peniculecly
Ll bies txnhclmd out 10 the consumers’ boundaries at the sas

time therel having repeatedly 10 come back to site 10 lay
cabh [rum ihe sireet Kiouk gt trough 1 the coestimerts pnmm

Inying uu( all service connection cables early in the township (Icn.lurp
ment exposes the cables to vandalism, theft and damage during site and
road construction work.

balance, therefore, 1 consider it best 1o lay the service connection
cahle asand whcn uqulred from the street kiosk through a duct, laid

i
‘The point of supply is then an accessible point on the consumer’s pre-
ises at which statutory Voltage checks may readily be made. But where
the jpinton the
Doundary, it s 5ol possible 0 S by measurement whether
voltage at the “consumer's terminals” (as required by Section u(l)(a;
llhc Electricity Act) is within statutory
msider, therefore, tha the Guidelnes should be amended 10 permi
e mlup!lcn of cither system, namely the point of supply cither at the
consumer's boundary or in the connection box on his premies. The
pancl’s comments on this point would also be appreciated.

Mar. E. de C. Pretorius: Potchefstroom
Mar. Von Ahiften s vir my dic verpersoonliking van die druk besige
man wat nog altyd die tyd kan vind vir nog 'n taak. Ek dink die VMEQ
sal nog cendag ' standbecld ir hom moet oprig want sefy 'nercid-
ap sal nic kan vergoed vir alles wat hy al vir die VMEO gedoen
het nie en in die toekoms nog gaan doen.
igesicn dic riglyne nog nie openbaar gemaak is nic is ' mens se
Aetveld itrs boperk. Bl het tog ol volgende opmerkings en vrac:
1. Gediversifiscerde hoogsaanvraag (GHA)
B moet altyd gekoppel word aann
getal verbruikers, Hier verwys ek nia dic tabel n phagroat 4.
Dit sal miskien interesseer om te weet watter norme ons in Pmch-
efstroom gebruik vir woongebiede vir Blankes — (0ok vir Asiérs);
(Potchefstroom het 'n stroombrekertarief):
Getal verbruikers GHA (kV.A)
1

Vir i word 60% van ierdie waardes gebroik
Dit Iyk dus of ons taamlik in dic kol is.

. Perke van spanningsval
EK het nog altyd onder die waan verkeer %-perk op span-
ningswisscling cen yandic belungrikste Ivydrxcndc faktore is tot die

0¢ koste van elekiri reiding in woongebiede. Groot was
my verbasing toe ek 'n m\(werp gcdoen het vir 'n dorpsgebied met
ongeveer

ingn1f%en gcvmd ot dat dnar s besparing vam kg 3 3% sou

3. Toelating vir onbalans in driefasige netwerke
Ek hoop van harte rasioncle norme sal ook in dié verband pecrpee
word en dat hull op procfondervindelike navorsing gebascer sal

wees. Ons in Potchefstrdom het maar " skool in dic donker geskied
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en gebruik die volgende uitbalansfaktore:
Verbruikers
)

6

9
12
15
18
21
%
30

4. Straatverligting
Dit verheug my om te hoor dat dic betrokke komics van ekl
at die

vereision & hooy en my gocic vriend Fiet Botes ht n die ver-
B ol s e mening gelug maar ons elke keer vas-
geloop teen 'n massameningsverskil.
Jules, ek is s EOas
ook hsrdie gmol ak wat jy en jou Komitee verri het, y bly m
ou staatm;
Mr. J.K. Von Ablfien: Springs
Mr. Robson, thank you for your comments, I appreciate these and the
Committee will take note of the thanks expressed to them for the hard
work undertaken.
Oue i s P questions asked was whether these costs sl
think that th 1150;
it ot e e Ao e At cauipment up o the access snpply

poin
is something 0 be provided by the supplier himscif | e prop-

the

pply but ollwrwise the supplicr provide this.
lighting,  believe a letter
i e saa by e B L any reaction
from hem yet, but it wouldbe inieesting {0 havethis rom them induc

Mr P:l«:r and others raised the point o the consurter's point of sup-
. This has been argued backwards and forwards by the Commitice
fembers and eventually I got the impression, Mr. Chairman, g

afnnd 1 have to agree with Mr. Palser that

s not qute scceptabe. Tt
‘but you want it

tinis back to the Committee o further invcbligmiun

Mr.
service plan. This person is the pmlesuunll engineer or other ¢ engineer
other point

el Dy Mr. Palser I think, was the question of the responsibility
for the service;tha i i the township decloper has aid in tull or the
services an ibsequently recovered this cost through the sclling
pn(‘c then, if Ihe Cho\mcll takes over lhll service it xhn\ﬂd not be enti-

he consumer in paying twice for the same service. This was actually
what 1 intended to convey in stating what the Fouché Commission
meant by that particular aspect. The point of streetlighting being more
expensive with more s pears 10 rest on the types of layouts as
also shown by Mr. Cameron. If you have more access roads and cul de
sacs to accommodate, your street lighting system becomes larger thanit
would normally be. I think these were the only points raised

and M. Palser, M. Raynal ascee with you ul hearedly e
wearevery dopting new ideas and it will take some time 10 get
5 away;from the Okl Fu, Bt Yous comMEEEY e el e
nothing further t0 add to the comments raised. I think we have had
cnough discusion on these pmms. but maybe Mr. Cameron would fike

—

Mr. J.W.M. Cameron: CSIR
There are just two points I would like to comment on — Mr. Raynal
raised the point abouta mini-subin a smaller street. I have included it in
the paper of bout this. Basicall
siving exercise, We s this 13 a ot exercise and we realse of course
he impact of the reduction in standards or a lowering of standards and
not necessarily lower standards, but we realisc the impact and the en-
vironmental eriteria were quite important. We have made provision for
local street wideaing where warrented for landscaping, which wil ben
important feature
these local street widenings where landscaping was provided could be
mnlupur'm and it would be in that sort o location that your mini-subs
wou

ki



Mr. Palser made some comments about the comparison. T cannot go.
into great dotall bt attempt s made Lo okl al things consant
within each of the comparative layouts, 5o all the non-resident
ponents were kept the same, the chools, the, parks and that sor of

thing,
nally
the paper.

a proportion. The stands are slightly smaller, but only margi-

an 1005 . but again

REPORT : 46TH GENERAL MEETING OF THE

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MONTREUX, SWITZERLAND 1981
by Mr. J.D. Dawson

‘The 46th General Meeting of the International Electrotechnical Com-
mission was held in Montreux, Switzerland from the 15th to the 27th
June, 1981

Some 1 from 40 attended the meeting and it was
an outstanding success. The leader of the South African delegation was
Mr. A.A. Middlecote, Deputy Director-General of the South Africa
Bureau of Standards, and I considered it a privilcge to attend this meet-
ing in his company as he has represented South Afri
‘many years. With his assistance I was made conversant with the proce-
dure of the meetings and was introduced to delegates from all over the
world.

‘This particular meeting coincided with the 75th anniversary of the
founding of the LE.C. and its achievements and successes since its in-
ception were highlighted at numerous functions attended by the dele-
gates.

In the company of Mr. Middlecote I attended meetings of the Commit-
tee of Action and the Counci

ramifications of the Organisation and the progress beiny
nal standards and th

I and electronics fields.
Middlecote was proposed as a Vice-President of the LE.C. and it is
b regretted that he was not elected to this office. In my opinion he
‘was most deserving of this high honour because of his abilities and his
long service in and major contributions to the workings of the LE.C.

When not attending meetings of the Committee of Action and the
Council I was present at meetings of TC 17D (Low Voltage Switchgear
and Control Gear Assemblies) but, as this committee has been in exis-

Tifoind i imposibe 0 make ay specii
e

£ i e el et T8 (g Progeciot
Tam sure i
member of this committee in the years to come.

Irgret that tere were oo meetingsof TC64 L[Iccmul Installations of
o of this commit-
tee should not inihe
considered that they would draw t0o large an am.nﬂ'm:n. of delegates
and thus reduce interest in the other commitiees

ieral Meeting of the International el o
scheduled to be held in Brazil in 1982 and I recommend that

should continue t0 be represented at allfuture meetings
Finlly, | would like {0 place on record my appreciation 0 the AMEU
epresentative 10 the 1.E.C. meeting in Switzer-
which | found et informative and which 1 horoughly enjoyed.

et b LS S
Mithecats o U wraligeinkcls | i me e G g the

g i o e s o i gyl me At
mceung

ELEKTRISITEITSBEHEER
ALGEMENE RIGLYNE IN VERBAND MET ELEKTRISITEITSVOORSIENING
BUITE DIE REGSGEBIEDE VAN STEDELIKE PLAASLIKE OWERHEDE

(a) TOESTEMMING AAN PI.AASLIKE BESTURE
Die Elekirisiteitsbeheerrand ie voorsiening van elek-
it n lndelke o) nmm.u.k as EVKOM se ver-

maar Yolgens sy cle
mtded:lmg. probiems cederviod o 0 ke el
Soeks om Iandelik tosvosrskemat, het dis Rasd waardering vir

sl oertiods se borekivilightid ow sodanige shemas 1 dic
landelike gebiede rondom hulle eie regsgebiede tot stand te bring,
Die Raad sal elke aansoek om toctemming vir die voorsiening van
elektrisiteit buite plaaslike besture se regsgebiede op sy mericte
oorweeg en sal die belange van die voornemende verbruikers voo-
rop stel. In hierdic verband sal rekening gehou word:
(i) of EVKOM nie miskien self die betrokke gebied meer doel-
treffend en ekonomies kan bedien nie;
(i) of die verlening van die toestemming nic nabygeleé Evkom-
skemas wat vir die huidige of in die toekoms beplan mag word,
emstig sal benadeel
of fe skema gerieflik vanaf die betrokke plaslike
owerheid se netwerk bedien kan word sonder dat 'n ad-
disionele voorsieningspunt buite die munisipaliteit se grense
deur EVKOM voorsien hoef te word:
(iv) of die beoogde skema binne die vermoé van die betrokke
plaaslike owerheid is en nic dalk 'n te wye gebied inshuit nie;
() met die bm;dc ariefstruktuur met inagneming van addi-
sionele k
(vi) met die lyd wat sal verloop voordat die krag verskaf sal kan
word

ie5

(b) TERMYN VAN TOESTEMMING
Dic Raad is van mening dat die bepaling in die Elekisiteitswet,

' toestemming of die terugtrekki
lowsicmming onder sekere omstandighede (Artikel 40(6), behoue

ost iy, Dic Rasd wies oo piaslka excts e vrici ot
dat hy e toestemming ligtelik sal intrek dat hulle die
{0t iy wat ant il garek s )6 pACERE Sl ntes
as permanent kan beskou. Die Raad sal cgter in die volgende
omstandighede genootsaak wees om, binne dic bepalings van dic
Wet i

(i) As dic verbruikers ernstige Klagtes sou hé oor die gehalte van

¢ diens wat gelewer word en die Klagtes gegrond sou blyk te
wees en die betrokke plaaslike owerheid nie bevredigende
stappe neem om dic probleme wat aanleiding tot die klagtes
gegee het, o te los nic.

0 As it oodsmat . s da EVEQY s plamie
owerheid s landelike netwerk moet corneem ten ¢ k-
it Ok oamics In " s eS8 prbjod o bengrls T
50 'n geval sal daar egter eers met die betrokke plaaslike
owerheid oorleg geplecg word.

(i) As dic toestemming betrekking het ki ‘n gebicd binne die
munisipale grense laaslike. owerheid en
Iasgenoemde so on o erugtiekY g, van die
toestemming ten einde self elekirisiteit in die gebied te voor-
sien.

© S GEKOPPEL AAN
Behalwé die reeds bestaande standaardvoorwaardes wat aan toc-
stemmings gekoppel word, beoog die Raad ook om die volgende
voorwaardes van toepassing te maak:
(i) Dic voorsicning van elekirisitci in dic gebied waarop die toe-

opsigte van wic dic tocstemming vei moct “n aanvang
b syl plassiike

die Raad verleen is anders verval die toestemming.

(i)
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voldoen aan dic vereistes acergelonder die Wet op Fabricke
Masjineric en Bouwerk, 1941 (Wet 0 1941) of aan dic
standaarde s005 deur dic Raad voorgeskryt,

(d) TARIEWE
Wat die tariewe yan tocpassin op buite-munisipale verbruikers
betref, verland die Raad, as 'n plaaslike owerheid wil differensicer
e e dic binne- en die buite
munisipale verbruikers, dat dit gedoen word by wyse van 'n toeslag
wat op die buiteverbruikers e rekening gehef word en e deur die
vordering van verskillende basiese tariewe van die twee groepe ver-
bruikers nie

By dic oorweging van aansocke om die gocdkeuring van buite

munisipale clekirisiteitstariewe sal die volgende fakiore deur die

Raad in ag geneem word:

() Die persentasic surplus op die elekiristeitsrekening wat na die
belastingrekening oorgeplaas word

(if) Die bevolkingsdigtheid van die buitegebicde:

(iii) Die afstande van die buiteverbruikers
toerusting betaal het - die plaaslike
kers.

(v) Die lynverliese wat plaasvind:

(iv) Wie vir die netwerke
owerheid of die verbr

(vi) Die voorsiening wat gemaak word vir dic herstel of vervanging
1 lyne en toerusting. In hierdie verband verlang die Raad dat
plasslike owerhede voorsiening van hierdie aard maak om te
voorkom dat groot kapitaalinvesterings van die verbruikers
gevorder word wanneer uitgediende lyne of toetusting vervang

moet word

Die Raad verkics ook dat plaaslike owerhede en nie die verbruikers nie
in alle gevalle die onderhoud van die lyne moet behartig.

MEMBERS’ FORUM / LEDE FORUM

er

Messrs. Jules von Ahlften and Dave Soens
Questionmasters at Members® Forum

Mr. D.H. Fraser: President
Gentlemen it is now my pleasure to hand you over to our two question
masters who will conduct the Members' Forum until the close of the
Mr. Dave Soons who is a Dircctor of SCL Marketing Services
{75) Limited which be founded in February thisyéar s el o 1

TARIFF INCREASE ANNOUNCEMENTS BY ESCOM
Mr. Murphy of Somerset West said that B i vz ot
M the Western Cape e by 15%.
fuct however the Increase turned out o be more ik 20% and this could

Revenue and Expenditure.

upon to g

It
figures when announcing tarif
GOOD HOPE BRANCH

Mar.
Meneer die Vracsteller, teen die einde van verlede jaar het ek cen van
i M mrat oorsig oor die bedrywighede van
Evkom gesien. Hulle het 'n finansicle studic gemask en 'n kot oorsig
uitgegee en hulle het dit daar pestel dat hulle vocl dat Evkom behoort
teen | Januarie 1982 ‘n verhoging van b op hulle tariewe in
te stel en dat dic tariewe dan nog baie goedkoper sal wees as corsee
S00s u weet was dic erhoging met aanvang | Januaric 1982 heelwat et
5 ok het fimondesw aan, maar nou het ons pas
verncem van ‘n nuwe verhoging met imgang 1 Jule. Hierdie musowiar
digheid van Evkom gee ons heelwat probleme in verskeie vorms.

P.J. Botes: Roodepoort

wat

1. Dit is gewoonlik uit die bloute
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the members of the AMEU. This is his first appearance on the Forum
Fane but he ha  ready it and ot of expeience o cquip i (r the
task. W are delighted to have your assistance Dave and look forward to
the full partcipation of the Affiliates in this session. Thank you Jules for
once again taking on the job of quizmaster — now we are in your hands

AANGEKONDIGDE TARIEF VERHOGING:

DEUR EVKOM

yerleentheid skep vir plaasike owerbede et dic opsel van jaarlikse

begroti

Dit word voorgestel dat Evkom versock word om meer real

e Kmoier wanoer triet erhogings aangekondig word.
GOEIE HOOP TAK

tiese syfers

2. Dit vind plaas om 'n ongele tyd soos byvoorbeeld tydens tegniese
vergaderings en kongresse, en

n ons munisip: s min tyd om ons tariewe by te
werk en heelwat verlies aan inkomste gaan dus verlore.

Weliswaar het verskeic munisipaliteite outomatiese aanpassingsfor-
s, maarslf it lewer probleme op. Ons al grasg enminsc drc
ande tyd wil hé vir so 'n kennisgewing van taricfverhoging. Die
iging van ' Stadsraad, en ek wil graag net so kortliks dit ver.
duideik sodat miskien Evkom e ander i Kyt vertaan sl ors prob.
leme s behels n studie van dic inkomse cn uitgawe syersen n veag
van die i Raad. Hierdie prosedure neem tenminste e
volle maand voordat ' bes! 1 gencem word. Daarna moet die beoogde

75



verandering in die tarief geadverteer word en tenmiste drie maande tyd
gegee word vir enige iemand wat wil kommentaar lewer,
enige abjeksies is, moet w
moontlik eers weer aan die
beoogde wysigings aan
hulle tyd neem oor dic aangeleentheid. Tee
na nege maunde verloop terwy ons i hierdie geval nt twee maande
kennis gekry het. Gewoonlik soos ook gister word net oor di
dat die verhoging van tussen 5,8% tot 7,5% is, maar *n mens weel nie
presies wat die persentasie verhoging in jou deel van die wéreld s nic,
unisipaliteite et ‘n lae lasfaktor moet 'n hoé toeslag oordra op die
verbruikers om die bykome uitgawe in aankoop van 'n stroom te del.
M. Queston maser, may 1 sk the converer ofthe Escom sub<om-
mittee or the Executive, once again to appeal to Escom to keep this in
mind, L woulkd wek for btes Haion. Qe matie that comes o ind
that immediately before publicizing the increase, the convener of the
Escom sub-committee should be nofified on the exact inerease for each
area so that he will have notice of what it is and transmit it to anybody
h f n this i
liably informed of the increase. One finds that various regions of Escom
take'their time in advising the Municipalities on the exact increase.
After a notice of tariff increase appears in the press, it may take two to
three months before a region advises the Mu by letter as to
‘hatthe exae ncreas i Secondly, s vie have 10 e with taif -

2nd Ecom? 1 ink thet regaier mectings f thi ahurs would be
mutual benefit. Mr. Question-master may § now, for the benefit of nll
the new Engineers who are attending the AMEU Technical Meeting
the first nmz mmdum 10 them M. Stoffie Stofberg of Escom, a sea-
soned c atiendant, a past-master in passing the buck and in
oral Argnmem lmi who must not, | repeat must not, be blamed h\r

‘occasion, | am sure that he might like to say a few words.
Mr. T. Stoffberg: Escom
| have been charged with three separate tasks.

ly, I have to confirm the bad news which you have already read in
e pxun and heard from Mr. Botes.
Secondly, I %
the press.
Die besonderhldo yan die arietsampesings wat met ngang Jie 582
sal geld is so0s

Thirdly, at the end of all that, 1 am charged to bring you Escom’s greet-

ings and good wishes.

The bd news you lready Know The ac st an S o

se will be implemented with effect from st July

The July 1982 increase is unusual in several respecs, Flmly itis amod-
¢ for Escom ~ about 6.6% only!

Secondly it is imposed in mid year, and with somewhat less than the cus-
tomary 3 months notice to AMEU members.

‘The July 1982 tariff increase is unusual in that it s caused by the unrelia-
bility of the Cabora Bassa suppl
Itis because o this that Escom was able to state inits press release that it
has the support of the Government in raising the tarifs during mid-year
1982.

After the 1 i ith
the worse news;

‘There will certainly be the usual tariff increase in Ja July
1982 increase should be seen as one above the regular annual increase
expecting in January 1983,

Pers praat ons nou baie oor die Cabora Bassa-probleme, maar
u(g.»nm van Cabora Bassa het ons nou met "n hele recks ander nuwe
probleme te kampe.

Oor dic afgelope ses maande het rentekoerse die hoogte ingeskict
die depresiasc van di Rand i valut termyndebkings vi buitelandsc
verpligtings ook heelwat hoé

Vergeleke met verlede jaar is dam groot nuwe bedryfskoste en kapitaal-

bedryf vir sekuriteitsmaatrees.

Boen b r.het

die verhoging in dic algemene v ko Mmg G5 443 ook s ver
0ogde bo-belasting op invoergoedere.

Die sleger nuus, mnr. dic President, is dat ek u moet voorberei vir nog

n :amrmm-gmg in Januarie 1983.

n spyte van dic spesiale taricfverhoging van Julie 1982, sal di
dnrcpv(\lgcndc tarctvcrhoping in Januarie 1983 waarskynlik nie o
I

Mr. President, this brings me to the last of my tasks. On behalf of m
Chairman of Escom I bring to the AMEUI, Escom’s grectings and warm
good wishes.

Huidige tarie Tarief toeslag Effektiewe
Onderneming toeslag of korting af 177782 verhoging
Rand & OVS 9% toeslag
Natal 20% toeslag
Oos-Transvaal 9% toeslag
Wes-Kaapland 14% Korting
Noord-Kaapland 16% korting
Oranie Rivier 14% korting
Grens 16% korting 1% korting
GEMIDDELDE VERHOGING
Mr. K.J. Murphy: Somerset West
The question as posed is straightforward and requires 10 urthes Astatzment, that

believe that Escom atfempted to deliberately. oo

deper
S loccomin b costninncrs

for usto justify

‘The problem of tampering with meters seems (0 be growing and is not
with this problem?

Mr. D.C. Palser: Cape Town

beperk tot die laer inkomste woongeblede nic. Watter maatreéls kan
geneem word om dit e verhoed?

o the best of my knowledse things are not as bad in Cape Town!

In rece Nevertheless,
dence of cases nvnlvmg frucdent mpering with meters. Appavemly idence of meter pampering has incrcased apidly over the pu five
, no dor years from about 6 cas car 10 its present level of about 120 year.

L i de- Relatively speaking, this incidence might not appear high but it s surely

cline in mml standards in the western world,

only the tip of the iceberg.

1 Ur-
ited States where literature can ma.ly be pwchau:-i on how to tamy
{raudulentlywith meters. Only two earsago o nstance, Jandlorain

» aied for thre years for defrauding the local elciriety
board nl :mund RI135 00

7

1t is al difficult 1o obtain a prosecution. Out of more than
200 cases reported to the police over the past five years only 13 have uc-
twally reached the courts. In one case a conyi for by-
passing the meter and resulted in a finc of R200 (or 100 days) of which
RIS0 (or 75 days) was suspended. This case required a two day atten-

VMEO TEGNIESE V!
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dance in court. In the second case the accused was found not guilty
through lack of suf lence. This particular case lasted four days
spread over a period of three months and required the attendance of
oo T deparlmem s staf,

Atising out of representations made Council to the Chief May
trate of Cape Town in regard to the dlmcully experienced in obtai
prosccutions for contraventions of municipal by-laws, the Attorncy
General recently delegated 0 cetain named Iega oficials of the Coun.
cil the power to act as public prosecutors in such cases. Since these offi-
cials clearly have a more detailed knowledge of local by-laws and a
greater interest in obtaining a conviction, it is anticipated that it might
now be possible to achieve more convictions thin has hitherto been the

(i) Sorg dat ten minste twee of drie getuies die betrokke perseel he-
soek, (indien moontlik twee maal) en homself vergewis van die
omstandighede en lesings;

(iv) Beedigde verklarings word van amptenare verkry en tesame met
n ‘n kriminel P

gel;
Wanneer die saak verhoor word en skuldig bevinding verkry is
sorg gedra word dat die pers dit rapporteer.

Mar. E. de C. Pretorius: Potchefstroom

In word die
standaar esluit. (Wanneer 'n verbruiker se

Ava
of lhcm s Sealdenya posnley A ‘method now prevalent in
of

toevoer dlgcskakgl word, word die stroombreker in dic meterkabinet

Cape Town is the removal of the terminal cover an
the voltage-cicuit estink. The ik i lef open for progre ively
Jonger periods cach month resulting in a steady decline in consumption
that is difficult to detect through routine checks, such as computer
variance print outs.

In other cases voltage-coils have been disconnected internally, holes
drilled
back. Another £mietiod prcted 515 lackereofthe o bttor s

As well as (nmpcnng e decrease th recorded consump-

tion, meters are also frequently by-passed.

In an attempt to counter these various fraudulent o practees 4 umber of

methods have been adopted or are being e ituce
com-

mmon kerbside metcring iosks, siver soldering potential m e

by

Check meters, changing metering kiosk locks and hoptieg i
tccive methods of

promising develpment tha & coctonly bol imesigated i the .
placement of the conventional lead seal with @ m tranded
spring stcel wite with crlmpcﬂ copper seals. Ao hcmg mvcsngzled is

breaks LA
of meter and circuit breaker terminal strips and covers to preveat by:
pastin. Finsly special meter Cover erews A avhabl bt oot o
Salesedbut ot unwm« “To remove, the screw s tightened until it
shears at a special point and a small screw driver s then
Slered fo e ,nm fromm the rear by means of a slot in the
end of the

Mr. V.A. Raynal: Affiliate
Speaking rom my past experience in the Johannesburg Electricty De-

part practice

10 combat the thet of clecricey T s appears 10 have had the desired

effect in mi s. The procedure is as follows

() A consumer in arrears s cut-off by the ay Tmsumsmn who
switch off and scal the MCB on the meter boar

(b) If at a later inspection the supply is found to have been legaly
switched on, the City Treasurer reqests the Eletricty Depart-
ment to cut-off the consumer cffects

9 It subsequent o (b) above the servie connecton s llegally recon-
nected, the consumer is given 7 day's notice of termination of the
electricity supply contract with the Council. The service. comnection
is then physically removed and the consumer s required to upply

los connection; pay for sl arisas 8nd ensey
into a new supply contract with the Council.

Mr,npmuwm

rage unauthorised entry into the meter and to pmvm
,.rcgumh against other wel Known methods of misuse.
(1) The extended

the meter cove screws that camnat pe. rumoved wihout destroying
them. An attempt has been made to assess the magnitude of the pro,
lem by qudylng e rend of dstibution o aver the st S0 ye:
Although no increasing trend has yet been detected ihaiano S
that this problem of theft of electricity is on the inere:
1o wouldaccordingly be interesting 19 learn of the experience of other
ipalities, not only in regard to any fraudulent methods adopted
Lt et dotctutaba s o W o e
uring prosecutions, and what practical steps, if any, can reasonably be
taken 1o combat this problem and improve the rate of successful pro-
secutions.

Mar. N. Botha: Bloemfontein
Dic probleem waarna Mnr. Fortmann verwys, is aan die orde van
dagen glo ck sal ons nooit voldoende maatreeis kan tref om dit (¢ ver-
ekis seker dat Kan word
om pﬁulumg tot "'n minimum e beperk.
In Bloemfontein het ons die afgelope jare n redelike s ke
gehad met vervol
Tcen sou ok 36 el vu‘hcltnngs met stsawwe 50 hoog s0s RADD wat
. 'n demper op peutering met elekirisiteitsmeters gehad.
M. die vraesteller, ck wil raag noem dat daar recds n uigewysde
ak (el v in. Dit is ‘n saak wat gedurende Junie-Julie
1963 i dic Tramvashe Flootberegahot bouls bt Dit belangrikste
ok G ohorer R omstandigheidgetuienis wel aanvaar

’é

L=k

1 araagdie volgende aan di hand docn waar peutering met lek-
risiteitsmeters ondervind word ongeag of dit nou die gewone self-
aanskakeling is eur seclste breek of andersins peutering in die sin van
Brugstukke, gaaties booy of wat b0k o

(0]

hmlcvc werking van elekirisiteitsmeters verstaan, indien moontlik
om i metcrkamer en wys hom ales;
(i) Pmm ipe .

AMEO TECHNICAL MEETING - MAY 1982

when the i
enter I'mm the rear.
(2) Tamy or the front cover
avalabe. Thee re a«.gm S0 tha they can be tightencd but not

undone. They can only be removed by overtightening which frac:
“The remain-

ing stob can hen be removed from the rear when the meter as

been removed from its mounting. However, it would not be practi-

calfor eters 10 lave th facory wih Ut scews (i 55 mos
large supply authoriiesdo theif own esting befor issuing {0 Con-

ers” premises. A solution could be for the supply authority to
carty s ow sioekeofthese specil serews wHi h ould B shter
testand before sealng and isuing the meter.

@)

rovided, but this rrangemen requirs the use orf mulipe sec-
ondary voltage transformers when the need for a separate connec-
tion 10 the meter voltage terminal s eliminated. These transformers
an if required be used externaly in conjunction with existing test
bencl

Mr. W. Barnard: Jammn-r.

. O

e A i1 tell you that the actions referred
10 by Mr. Raynal are taking place not only in Johannesburg but o in
the Transvaal Province. Our problem in the past has been that where
the power supply has been cut off and been illegally restored or where
the meter has been tampered has been virtually impossible to

{ampered with the meter by breaking the sealor otherwise, he wil
considered 10 be the ity partyunlss e notiflesth Supply Aulhonlv
of the incident within 24 hours.



OWNERSHIP OF SERVICE EQUIPMENT

s of the Standard Electicty By.Jaws (Tramvaal). What i the
opinion of AMEU members i tis regard

Mar. J.D. Algera: Rustenburg

Artikel 44

raad van Rostenburg, algvhmd\g in Provinsiale Koerant No. 4100 van

27 Augustus 1980, lees as

Materiaal, apparaat en mtmslmg wat deur die Raad vir clektriese

sackiitags vtk word, (Dl e s s e R i g e

die Raad onderhou word”;

Yerderlos kel 202) en m van die Standaardelekrisiteitsveror-
inge van die Provinsie Transvaal, afgekondig in "n Buitengwone

Ot Kuemn( van 24 November 1971, Administrateurskenni

ewing 1627 as

)'n \uhm.k:mmluumg el it

leer en die koste daarvan, s00s deur die Raad bep aan die

Raad betaal word voordat toevoer gemagtig word.

©) Elke gedeelie van die verbrikersaandling by die elendom van

die Raa

Atikel uu\ en (2) van die Standaardelekirisiteitsverordeninge van

Kaapland, afgekondig onder Provinsiale Kennisgewing Nr. 3977 van 13

Januarie 1978 lees as volg

EIENAARSKAP VAN mernEnuanu
Mae; Alpecs anderviod e poblesn dn vebrulhers
toerusting van *n diensaansluiting irvan 'n n-mmnwuu -
gems die Standaard Eiekiriiicts-verordeninge betaal s, Wat Is die
sienswyse van VMEO lede in die verband?

Mar. A.H.L. Fortmann: Boksburg
M, dic wraetcllr, ink het ek gemeen jar. Algeta het 'n ander
problecm gehad en ek het toe na dic standaard clekirisiteitsveror-
deninge gekyk en dieselfde artikel wat hy aanhaal, is wel daar cn ck het
nic eintlik besef dat hy 'n ander probleem het as dié nie, want dic elek-
isiteitsverordeninge sé uitdruklik vir Transvasal en vir die Kaap ook
dat dic diensaansluiting die eiendom van die Raad bly en dit s cintlik al
wat ek wou gesé het

Mar. E. de C. Pretorius: Potchefstroom

Mar. die vmesteller, die antwoorde wat ¢k voorberei het, i presics
dieselfde wat M. Fortmann gesé het, maar ek wil iets anders noem,
dat ons het hierdie probleem voorsien en artikel 20.2 van die stan-
daardverordeninge wat s00s Vol lei

n Verbrukerssandhing word op dic sevaatse oakase gelnualler
en die kost in s00s deur die Raad bepaal. Daardie sinsnedes het
nou
groci en ck dink dit sal die probleem oplos™
Mr. V.A. Raynal: Affiliate
Mr. e s T ol
practice

“(1) Die verbruiker dra die Koste van dic lui
ing, met inbegrip van die diensbeveiliging toestelle, tussen die toevoer-
punt op die hooftoevoerleiding en die punt van aansluiting by sy be-
dradingsinstallasic

@) Ten mpyie dagrvan dat e verbuikes cie kose g bet van die
werk wat deur uitgevoer is,

of opgeri is, by die vmmcnmg,ww:rhexd vat veasivoorll s v
die ondeshoud van wdaige diensaansutng. Die ver
geregtig op enige vergoeding van die voorsie
Van sodanige dlcmnnﬂ\mmg nie”.
Gemecaregielk s die persoon wat v ' artke bt nl ook die besitter
Van sodasige arlel, Word 9 elendomsreg e nocmde veror-
déninge netg verklar sover dit die vcrbr\nkcrsnnﬂumng aangaan en
gaan dit oor op die

gyclwcrhc\d e opsvglc

equipment in the service connection. Sub\cqutnllv his attitude
laxed to the extent that, if the consumer made application in writing to
the Electricity Department, this would be reported to Council with the
recommendation that the consumer be allowed 10 take over the equip-
ment at the price it would cost the Couneil 10 recover it

Mar. N. Botha: Bloemfontein
Die probleem r. Algera ondervind, word blykbaar van tyd tot
yd R ink (o b o S kan hoofsaaklik

oewel dit sekerlik nie verregaunde vir n clektriseitsverbruiker s
te wil argumenteer dat sodra hy vir dienstocrusting betaal dit sy
eiendom is nie.

In Bloemfontein probeer ons sover as moontlik die woord

n persoon sy vera
enkelfase na dricfase. aan-

Cenile bt vmrgcknm waar

der van byvoorbeeld blykbaar die

Yaaod GEbrok o 40 . pe 1500n krediet toe te staan vir hcrhmlkb are
Word

y n dicns verwys.
Met "n diens word onder andere die dienstoerusting bedoel, maar dit
sluit ook baie meer in s00s byvoorbeeld dic instandhouding das
alle risiko’s.

matrial van sy

in 30 'n geval nie erken

wurd'.‘
Sou die verordeninge die toets deurstaan indien 'n hofsaak oor cien-
domsreg van 'n verbruiker se toerusting/aansluiting besleg word?

EX Uk sk ok ooy deuslog b S ver s e
e e k ook dit is wensiik dat alle

e beoke mopok danioll 1 b oxdersonio
Yerordenings bohoor tc omakryt

NEW REGULATIONS FOR ELECTRICAL INSTALLATIONS

‘The Highveld Branch has requested a discussion on the application of
these new regulations since implementation from 1 March 1982.

Mar. E. de C. Pretorius: Potchefstroom

Die uwe regulases 4 egulases o, 175 ot 191 wat verskynin Dl

VIl van die regulasies onder die Wet op Fabricke, Ma

wae k. ‘14 (Wcl ZZ van I94|). Hierdie regulasics is ne

ande i e

R dmsri T ol e W asen

Die Hoofinpektcur van Fabricke,mar. A.A. Weic,het groot mocite
gedoen ies. pcrmon!lk aan die onderskeie takke van die

VMED. u cbh ek iad bl d ok

Ek en mr

lof prn( v.n dic manier waarop mnr. Weich hom van sy taak gekwyt

het.

Vuldq se bespreking moet asseblief nie 'n herhaling wees van vrac of
g ie; umoet u as-

sebiicf toespits op werkiike probleme wat sedert | Maart 1982 mel dic

tocpassng Van dic regulaiesopgedhuik ht. E i seker mar. Weich, wat

ons vercer

genocé op u bydras sal reageer.

7

NUWE REGULASIES VIR ELEKTRIESE INSTALLASIES

ue Homfell ke ek i eprchieg s e locpacin v e s w0
sedertimplementering vana 1 Maar 1983

Mnr. Von Ahlften, wat voorsitter is van die betrokke ad hoe-komitee
yan die VMEO. het 'w opsoming gemaak - ek wet e waar vin by
die tyd om dié dinge te does  waaroor uitsluitsel of leid-
ing gegee is by genoemde Seisiatre, Hlerdi dakuryent sl cen more
aan dic vergadering van die Uitv. Raad van VMEO voorgelé word vir
bekragtiging voordat dit aan lede beskikbaar gestel word.

Om die bal aan di rol e sit, noem ek drie probleme wat onder my aan-

dag gokom et adrie et 16 doen et die rogsrasi van kontraktots:

nl.

1. EK et eweier om 't voormemnende kontrakteur woonagtg in Potch.
efstroom te regis self nie o is of
cen in sy voltydse diens het nic maar sy aansock om registrasie in '
.mucr anm was suksesvol.

re-
e i iodocsigertgutront it

Hierdic voorval sterk my nog meer in my sienswyse dat dic regis-
trasie van kontrakteurs deur 'n sentrale liggaam gehanteer behoort

VMEO TEGNIE
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PLEASE CONSIDER GAS TURBINES
WHEN SPECIFYING STANDBY PLANTS

Now available to provide
emergency electricity

GAS TURBINE POWERED GENERATING
SETS FROM 150 kW to 2mW

In South Africa soon sets from 8 kW

Engine only: 41,3 kW
Length: 1,175 m
Width: 0,990 m
Height: 1,062 m
Mass: 650 kg

ILLUSTRATION: 350 kW set COMPARE SIZE OF ENGINE WITH ALTERNATOR

WHY CHANGE TO GAS TURBINE
GENERATOR SETS?

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

Details: Contact the South African Distributors for “KAWASAKI”

BUILT AND SERVICED IN THE REPUBLIC OF SOUTH AFRICA BY:

GAS TURBINES S.A. (PTY) LTD.

P.0. BOX 39353, BOOYSENS 2016 TELEPHONE: 836-8413/4/5/6




ste en ek stel formeel voor

te word. (Die EKV
fat die VMEO aandag d

2. 'n Voornemende Kontrakteur met 'n vaste adres in dorp A het n
telefoon onder sy naam gelys in dorp B maar nic in dorp A nie. Ek
t geweier om hom te registreer maar ck het 'n vermoede ek be

weeg op dun ys! Wat sé d

edgekeurde vorm van aansock om registrasie as kontrak
verskyn onderskeidelik die uitdrukkings
en “besigheidsadres”. Beide uitdrukkings
s die uitdrukking “vaste

trook nie met regulasie C179 nic waarin sle
dres™ voorkom

Die va

hehoudsbepaling in regulasie 176(1): In Potchefstroom word dit nie ver

nde is 'n cnkele praktiese tocpassing, nl. van die voor

at ons van die aanvang van installeerwerk verwittig word ir
nde elektriese installasic be

aande installasie is en die

COOKING APPLIANCES
Standard practice through
o cooking appliances be suppl
from the fixed wiri

Should it not be

Mar. A.H.L. Fortmann: Boksburg
Die wenslikheid, al dan nie, om nie-ingeboude kookioestelle slegs deur
1 van stoofverbinderstopkontakte met krag te voorsien, is ets wat
fie meeste van ons seker al deur ons gedagtes laat gaan het

About two or three months ago, this matter was discussed informally
between Mr. Gus Weich, Mr. Jules von Ahlften and myself, when w
met for an AMEU-ECA Liaison Committee meeting,

A
thing to have all stoves, or at least those that are not built-in, supplied
through special cooker plugs only

his informal discussion, we agreed that it would probably be a good

There would be distinet advantages in having special stove plugs fitted.
which the following are probably the most important

(3) The case of moving a stove from its position for cleaning purposes
With i stove connected to the fived wiring, ther i a greater likeli
Hood of damage 1 the flexible tubing, wiring and carth connection
when a stove is moved

lasie as gevolg van die toevoegings nie met
ande geraamde las, maar hoogstens 10 kW

geraamde las van dic inst

vermeerder word nie

Mr. G. Weich: Chief Inspector
Mr. Question-master, I would like to comment on what Mr. Pretorius of
Potchefstroom said about the contractor having been registered by one
of his neighbours in contravention of the regulations. I would like the
name of the neighbour en ck sal hom regsien.

On the question of permit-holders mentioned by Mr. McDonald, it has
come 10 my notice during the proceedings here, that there are certain
suppliers who are taking the issuing of permits to ridiculous lengths. |
have the names of the few of them already. They will hear from the De
partment in due course. I would like them to mend their ways quickly
because we shall be watching them.

KOOKTOESTELLE
iard prakty indie R S Al vea dat icpehonde
1 van stoofverbinder krag on

" mnm anging

Behoort dit nie stay
kooktoestelle slegs

verbruikers.

(b) The replacem
Stalion cicciciast wouts b required

of a stove by its owner would be far simpler - no
(© m.mm the stove for maintenance purposes would be far sim:

HAu yoel ede omtrent hicrdie gdagis, en behoort die SABS nie ver
sock te word om hierdic aangeleentheid, met dic oo op die verpligte
standuardiipe stoofverbinderstopkontakt, te ondersock ie

As lede hicrdie ged ics steun, beveel ek formeel an dat die
VMEO 'n versook n Hibrle verbane aun dbs

voere

SABS ¢

Mr. J.V. Grant: SABS
1 think Mr. Fortmann means that a fixed stove (probably domestic)
must be connected to the fixed wiring permanently but that a stationary
(i.e. movable) stove must be connected by means of a plug and socket-
outlet arrangement, such as a “stove connector

This matter was discussed by the Wiring Code: Main Committee some
years ago but it was decided*that making stove-connectors compulsory

was impracticable for the following reasons:

1

Domestic service connections may be one-or-three phase. The stove
may therefore have to be connecied across one, two or three phases
for balancing the load. In o

any installation, it is therefore necessary fo

that any stove may be connected to

() wire every stove to the plug in a three-phase mode
(b) wire the phase contacts of the socket to the installation onto

three-phase or onto one phase with the three contacts bridged:
plug and socket arrangement that has pins rated for, say
ach for phase pins and 48A for the neutral pin (this is
necessary for the single-phase mode)

(d) use a plug and socket having an efficient earth connection (slic

ing surface contacts or the use of the housing screw-on ring were

not considered efficient and perman
A new design of plug and socket, with a specification, is needed (5
pins),

The existing “Cape cooker plug” would have to be discontinued and.
in fact replaced, within a reasonable period

Old installations would have to be fitted with the new sockets over a
period

Mar. J.A. Loubser: Ben

Mnr. die vraesteller kil niik net mar. Fortmann hartik onder
steun met sy voorstel. Ek kan nie sien dat die probleme wat mnr
C enoem het, onoorkomelik is nie, maar vir my nog
belangriker as dit, is die feit dat die Departement van Gemeenskaps.
bou onlangs byvoorbeeld 'n skrywe aan die Stadsraad gerig het
waarin hy gesé het dat in die toekoms gaan stowe nie meer voorsien
word as deel van die vaste installasie van ‘n huis nie. Dit beteken dat
baic persone wat daar gaan intrek, ou mense en arm mense, wat in
elk geval nie 'n groot inkomste het nie, sal moet betaal vir die kon.
nektcer van sodanige stoof. So ck wil regtig mnr. Fortmann onder-
steun met sy voorstel

Mr. D.H. Fraser: President

Mr. Question-master, I personally am convinced by Mr. Grant's
remarks, particularly when you consider the magnitude of the diffi-
culty in respect of existing installations. I think in Durban we have
about 180 000 existing consumers and to contemplate these b
made to comply with new standard arr
connections is quite mind-boggling. You could well have a situation

ients in respect of stove

where somebody whose stove was wired with a plug would expect to
be able to move into other premises and just be able to piug in, but
find that the installation wasn't suitable. So really I think the diffi
culties are quite tremendous especially when you consider the length
of time dus

which the existing practice has been in force and the
relatively few problems experienced with the permanently wired
stove arrangement. There just doesn't seem to be much virtue in con.
sidering a change in respect of mov
plug in type. Generally speaking, the stove would have to be moved

{ogetat th plug connecton,sothe questionof disturbing the lexible

ent of the stove even if it is

leads would probably still arise. So my vote would g0 to Mr. Grant's

views on the matter

Mr. AHLL. F
Mr. Question-master, allow me to clarify what I meant in my appeal
just now. The question of making plugs compulsory is certainly not
intended to apply to existing installations but only on all new stoves
that are manufactured in future. Then it would also become compul.
sory in all new houses that are being built. If a person then moves a
stove from an older house to a new one, he would obviously have to
have a plug fitted (o the stove

: Boksburg

Mr. G. Brammer: Stellenbosch
Mr. Question-master, we have for many years used the plug system
in Stellenbosch. Originally it was a four-pin plug and more recently it
has been repaced by a thrccpin plug. Now, of coure, we have a
mixture of the two. It

found that, in the Cape, where people move and take ther st
with them, they just cut the connections and the next occupant of the
house or flat then makes a very inexpert job of connecting the neiy
stove and doesn't bother to get an electrician and that can be very

actually a safety measure because we have

four-pin plug and the single-phase connection, We use the 4
pin phug. The difiulty ' there but I (hink 1t i cerainly betier (o

people 1o cut off their connections when they take
Bk e il e e o at diffculy in the Cape. Thi has
been our experiency

Mr. D.C. Palser: Cape Town
Mr. Question-master, we have about 150 000 domestic consumers,
We have been using the so-called Cape cooker plug for many, many

Scottish Cables Limited — a force in South African power and telecommunications
cable engineering. Day by day the company becomes increasingly involved in new
technologies affecting the el
Out in the field, on building and construction sites throughout the Repul

Scottish Cables carry the current to power the imbing tower cranes, the welding
equipment, the pumps — in fact, all the electrical equipment needed by the
construction industry

Scottish Cables, a leading supplier of power

products in every area of energy-related

ical, telecommunications and electronics industries.

Links 1960

Scottish Cables lelted ?E‘i

Hoad O

316 ® Newons

WitvorthHow, Haidae .. Boe 28




years now and | can assure Mr. Grant that we have no trouble with it
atall, not that I am aware of

Mr. D. H

Smith: Queenstown

Mr. Question-master, if you go back in AMEU records, you will find

that the cooker plug which s now being used was introduced at he

request of the AMEU. Discussion went on for quite a few years
about the cooker plug before it finally received the approval of the
MEL

Mr. V.A.H. McDonald: Affiliate
Mr. Question-master, | know that the particular cooker plug that has
been used in the Cape, where they do not have much lightning, for so
long was used in Pretoria at one time, but I can assure you tht it did
not work very well except as a lightning arrestor! They just blew up,
30 we have to look at something new. Mr. Question-master | would
like t0 support Mr. Fortmann because you know stoves today are
moved from one home to another, they are disconnected, taken out
for repair and new stoves may be bought in their place. The stove is
delivered by the supplier and we all know what happens then. In
many instances the delivery truck driver has been given a quick five
minute lesson and then left (o connect the stove. I would support Mr.
Fortmann.

MR. J.V. Grant: SABS

Mr. Question-master. | don't want 1o fight with the AMEU but un-

{ortunstely,echricall, | 't say too e abost the Cape cooker
ug, but o us for test. | would ju

McDonald has a o ndifyoi want the p.eu:m plug that s on the

market . 1thi

s it we wil & thes with picasure: You wil bo surpmcd atthe re-

“he insulation resstance i rally not good cnoughs but | did'bring
that up myself, Mr id. Th
1his ater s grat length and | don'twan 19 labour the pont, 1tyon

i
o
3
ez
L
z

wish to bring it up of course that s the prerogative of the AMEU, but
the Main-Committee on which the AMEU is and always has been
very well represented, said “no” some time ago. Thank you

Mr. P.J. Botes: Roodepoort
. Questionmaster, this i ealya problem and I wan to support
e point s that the ‘ommun-
ny Development for eltadid e won't allow unqualified
installation of a stove. So it seems necessary to have a suitable stove
termination on the wiring installation. I don't know what the leg
pects are. If a wiring installation is left without suitable circuit termi-
nations —e.g. a stove socket outlet ~ and it s then tested s in fact it
must be to clear the wiring contractor, any one can come later and
connect up any kind of stove in ﬂny i 6 of et

c.mmny el il Senos cotinlybecome Ak practice at
a futus

Mr. J. Smit: SABS
Mr. Question-master, unfortunately I have to leave now but following
on to what Mr. Grant has said, I wnuld like to point out thatin the pre-
sent wiring re e

light fittings are not covered :nywhur Now we seem to. Ix making a
fuss about a plug on its own. That is just a thought Mr. President. I think
there are more Ihing,\ for us to worry about at this stage than a stove
plug.

Mr. G. Weich: Chief Inspector
Coretion please s true that stoves and hot water ylinders ae out-
de e new wiring relatons, but not the comneetion of those

s. The plug wonld slmplliy that very much. The plug would
chmmxlc al the gl is done by householders, shopkeep-
Pl xSk T o oo it they should read the
Fegalaboas more carefully.

PIETERMARITZBURG ARMATURE WINDERS
VERSUS PIETERMARITZBURG CITY COUNCIL

tricity supply industry concerned.

Mr. E.G. Davies: Pietermaritzburg

A report of low-voltage was received by the department, which im-

mediately dispatched an electrician to the plaintiff's premises. A

stage the farges ftem of eleirical Squipment was o oven whidh wa

being repaired. The consumer stated tht the oven, then undet repar,
 ben the cause of the low- volage and that t was ot caused Ibyany

TERMARITZBURG ARMATURE WINDERS

IN DIE SAAK TEEN DIE STADSRAAD VAN PIETERMARITZBURG

Bovermelde saak het wye implikasies in die elektriese voorsienings-
werheid.

word “otherwise” referred to something S Ee e
trolysis. Numerous cases were quoted. The main case set forth to uj >
hold the opinion of the Council was that of ot Virsas Pt

Municipality and Another 1941 T. P L udym:m in the s

13 pi
in the Transvaal, went against the Eotmcitso hatimNatl therc now ap-

itage
n'ldmgs s Pkt 4w o e thers Y RO <
tage.

Hwas ot posible a thatstag o loadthe sysem because the oven was

cases.

it in Durban di
agreewith the judgment and sgest hat i be llk:n to appeal and this
peal were to fail

out of order. Some days later a report w

ul low-voltage which
1 inspection ws made and it was ascertained that a neutral link on the

lnmmlng supply cable had burnt contacts, which burning coud only be

seen when the link was removed. The firm claimed approximately

R2.000from the Counci,

1 terms of the bylaws, the Counil s precluded from paying such

as due to negligence by the Council. In this instance

o e e bl S negligent.

After approximately a year the case came 1o the Supreme Court in

Pietermaritzburg, the plaintiff’s argument being that there is an abso-

lute liability in terms of Section 50 of the Electricity Act (No. 40of 1958)

which goes thus

(1) “Inany
injury
electricit
m.nhlmry of any undertaker.

dings against an undertaker arisi
wsed by induction or electrolysis or otherwise by means of

hall not be necessary for the plain-

the defendant, and dnmugn may be recovered notwithstanding the
absence of such py
@ ln any such proceedings i shall be  defence thit the damageor -
jury was due o the wilful act or to the negligence of
Jurd orof some person o i the employ of the timiner ot
Person operatng the plant or machinery of the defendant
Without his come
sse was heard on nxh November,

Mot fool to be aken up with n.= Eknnmy Control Board

in my opi ‘where Council or

o e oo o s S e Ak supply
of electricity almost untenable.

Mr. D.C. Palser: Cape Town
My Council also has an electricity supply by-law which states that the
Council shall not be liable for any loss or damage arising from inter alia,

tertain any claims. But in view of what has just been said it is clear that
there is an absolute lsbilty because of the superior leglation o the
Electricity Act
16 meaat vy the phrass "or Elcrwhe? In Sessian 50 of he Elowr ty
Act.

ic liability insurance
~

terms of this policy the insurer is liabie Pl the Council

becontes legally & lxahk 10 pay for compensation in respect of bodily in-

One way out of this dilemma s 10 take outa pub

whelhﬂ ducto netligence o the Councifs cmployces or ot The pre-
ai y in excess of R

he s of iy being R10000 for onyove ciaimant s RIDDO00

for any one wcld:m Thi poicy will lapse shortly and my Counci is

risk by m i in future,

The ca
Much stress was laid on the actual wording of the Act and whether the

8

1 would mn insurance i
rosvs . s

policy insurance.
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Progress report on the influence of instant type water heaters on the
‘maximum demand of a block of flats.

Mr. D.S. van der Merwe: Witbank

1. The objectis 1o investigate the effect of instant type water heaters as
opposed to storage heaters and other types with respect to kWh con-
sumption, demand diversity and how results may influence an exist-
ing tariff structure.

Yorderlagereriag ooc i ivoed van Bl e ey 0p dhe
ksimum aanvraag van *n woonstelgeboy

OBSERVATION:
- To the Consumer against whom a basic monthly charge and straight
KW tariff i levied, the instant heater, by virtue of it low heat losses
during summer months, h ing to offer by way of kWh sav-
ings. During winter months however the kWh consumption i

2. Tnstant type water heating s referred foas an instant type heater re- above that of the conventional Storuge heate. Theaverge montly
of with the
i st i Y acms preel o fsta b Yaenciod gttt comicutions benter the KW dormsad vesalting fore st hmnrs
= ko gzt st AEE I e Al ta Ebihck eriw G pOe over the test period of 10 months indicates @ monthly in-
where the volume of hot water required is small. et e R e ee crves
Onthe nstant ype hesing sysim unde et the ymld of hot water on Sheet T and table belov).
il 2 Th load
S o MO 15 e N o e i e e 24
The units are installed midway between two bathrooms with a smal- Ry “"“' "“"’“ch7 '“’;“:“:‘;“’“’ “W“"‘"'v““cl‘v" Ftio “(& <
fer 3 kW instant (push through) type at the kitchen wash-up. From BRI ik N YPe yHexs ay be pes:
observation, doméstic instant heating units yielding leas than 10 L/ missable wilhou! grave danger o exceecin demards obuaned with
min of hot water and used as the main source of hot water supply, arc i oot e hesnony (1
Fepkimidy i alower rate yield of hot
Four different modes of heating systems were installed in four sepa- oot e ,,( revenue on KWhs. 2
rate blocks of lats being .
O the nstallion under s (Block“C") heheatingunt s nstal
SYSTEM A: led 25 metres from the nearest hot water outlet and S0 metres from
A conventional 4 kW 120 litre storage heater in each of twelve living tho masirems oute.
e toive Hvvig woyed tion is indicative of severe heat losses along the route
4. Heatlosssof thesame order o the ame resson ccuronthe solar
SYSTEM B: gy whi
One 24 kW instant heater for bath and washrooms aided by a el g cncrgy i the installation sy uwn
815 2Exaee b Il a1 St of g I it A saving and lower demand, ses, is prevalent. The low
1x.4 kW conventional storage heater installed in a common service cred clement (12 kW) on a bulk reservoir (1 000 L) together with
block, as in system A. solar benefits explains the behaviour of curves “D
SYBTEM G- 5. Whenrestoring power i an nteropion, he instant geysr s
2 litle effect on
One single 24 kW 1000 litre central heater installed common to cight ‘.
T tsanda 1 x4 kW Jasinsys- L
N % . e forms of heating coincided with the maximum demand registered by
ESCO!
SYSTEM D: From the ecordingchats he possibity docs it i ESCOM de.
Oae sinle 12K 1000 L contral beate installe common 10 cight T o 40 he o in Wibank, betwcen 1930
2 1000 L solar heater. As before a 1 x4 kW stor- 9130, Sce sheets 1 and V1
1 R e v block. Chee el B R
3. Separate measurements of water heating loads only were nof possi- tion and s ftted with a pres membranc which limits

le. Total block demand and kWh measurcments were thus isken
iving unit.
The average results so b g plibos ol Sheet I
and are graphically illustrated on Sheet 1.

powcr |l|pul under low Joesnuee Concktons

e o 13 e s d:pu!ds hngqy on ldymﬂ e
sign and thorough — very thorough — insulation against heat losses.

MONTHLY kWh KWh % INCREASE. MONTHLY kW kW DEMAND
AVERAGEDOVER | ORDECREASE DEMAND AVERAGED) % INCREASE OR
INSTALLATION 10MONTHS BASED ON“A" OVERI0MONTHS | DECREASE BASED
ON“A”
A (cony) 1060 - 4.54 ~
B (Inst) 931 -12% 6.16 +35.6%
(centr o | 1568 +47% 67 +41.5%
D (Central and Solar) 877 -17.26% 35 2.9%
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TOTAL kith FOR ToTAL /e FOR AVERAGE (FROM ACT- | AVERAGE. KVA

COMPLETE BLOCK COMPLETE BLOCK UAL READINGS) kih  [PER LIVING
INCLUSIVE OF INCLUSIVE OF PER LIVING UNIT (INIT PER [Kih PER PERSON | KVA PER PERSON
SERVICE GEYSER SERVICE GEYSER PER NONTH IMONTH PER MONTH PER MONTH
BLOCK BLOCK BLOCK BLOCK BLoCK 5100
DATE AP [aElc P K P EEPEEPPPEPRET <P
March 81 | 7270 2391 [ssos [3716 [40 (28 [36 |23, [o0s,6/s16 |1270ass [s,6]s |s,1[s,6 |107[126]20 15a|1,08 1,5 |1,2 |1
April | 8800 3101 |9611 [4755 [ 45,6 | 28,8 |37,6 28,4 [735,3(sa3 [1375[s0a [3,8]4 |5,4]5 238 s |1t
vay 110034642 0938 [6288 | 59,2 |40 |46 [32,8 916,9[663 [1419[786 [4,9]5,7 [6,6]4,1 [297 asa 53126716 [2,1 [1,53(1,36
June 20126[ 10907 118249428 [ 74,2 [53,6 [52 [53,6 1677, 31558 [16m9|1178[s,2 7,657, s,2[saa[sa[soass2]2 2.8 [1,78]1,4
July 17975| 11660 117899746 [ 74,2 [65,6 [52  [33,6 [1478 [166s [168s [1218]s,2]9,27]7,6 s, 2 sss [sra|sozfaos |2~ [s,as[1,73]1,4

August | 147189546 [11025(9646 [ 63,2 [48,8 53,6 [31,2 [1232 [1363 [1575 [1205(5,2[6,9 [r,65(8,9 [399 [s0z[367 ja01 1,7 [2,56 [1,77 1,3

Septenber| 18939] 11733 [15205 (9953 [67,2 [64 [61,6 [31,2 [1578 [1676 [2172[1244[s5,6 0,1 [a,8 3,0 [st1]er7[s06 farafr,7 [5,36 [2,0 1,3

October | 103155377 [10708 [s642 | 50,4 [41,6 [52,8 [25,6 [sss,s[672 [1s28[s0e [s,2[s,2 |7,5]5,2 o7 [oss[sse [ess [1,36] 2,2 [1,75 |

Novenber | 9928 [3843 [10528 (4880 [37,6 [39,2 [39,2 [20,8 [827,5[4s0,3 1504 [610 [5,1]4,9 [5,6]2,6 fass [202 [sso[z03]1,01]2,06 [1,5 Jo,8e6

Decerber | 8395 3827 102855345 |32 (39,2 (39,2 [21,6 (69,5 (78,3 1469 [668 [2,6 14,9 (5,6 [2,7 [226 j201 [s42 [222 0,86 2,06]1,3 [o,9

Lock A
12 Living units
conventional geys

service geyser per block.

e

Living units sach vich 2
X3 K cone

Larvice geyser par

BLock_¢
e

Ak

i s iy

BLOCK Dt eoveseeen
SLEES s 1

2 central g
Y000 and.1X 4
i e bk

ecagy cochl ki pe of 7 units occupied in
ingluni Boand C.

Blofks ALB,C,D re:
lecciyely.

o 2 =
4 P~
Y
bosat  Aemd D | fose|  fowx]  ea | fseen}  er o, es. | fown| .| g
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. CLOSING SESSION / AFLSUITING SESSIE

Mr. D.H. Fraser: President
Now ladies and gentlemen we come to the end of the formal proceed-
ings of this 9th AMEU Technical Meeting which, I am sure you will
agree, has been rewarding in every way. It has been said before but
bears repeating that perhaps m= £ T of o o s o
ture is the views,
i the d(’eptmng o ot an o wns!ups outside the confer-
e hall. Their closing therefore is usually tinged with sadness as it
Tooans parti s o
Perhaps there are some present this afternoon who will be retiring or
leaving municipal service before the next Convention and it is ftting
that we take leave of them with due recogition of their efforts. May I
ask my members in this category to stand for  moment. Gentlemen, on
behalf o all your friends and colleagues I wish you well for the future
and thank you for yourcontibutions to n.c AMEU and to the munici-
palservice. Past
Members and that we will se lots of yout future AMEU functions.
‘The organisation of Conventions and meetings of this naturc entails a
great deal of hard work by many people and when everything goes

‘what goes on behind the scenes. It is therefore right and proper that we
should publicly record our thanks and indebtedness to those who have
contributed to the success of this Technical Meeting. Firstly, to His
Worship the Mayor, Clr. Heunis and his Council for inviting us to this
delightful town i o tho waresth of theis hosgitality sad inwolvemmeat
in the proceedings we express our deep appreciation.

To the Mayoress we extend thanks for her hmplnluy ¢ !he Indis and
her gracious participation in the various items on

To the charming ladies, Mrs. Els, Mrs. Coleman and Miss Pool who
catered for our needs at the registration and information desks, we are
especially grateful. Also Estelle Swart and Nantes Zwiegelaar for assis-
tance with folders and administration and Miss Esterhuizen for typing
services.

The morning and afternoon teas were kindly sponsored by Messrs.
GEC Power, Hubert Davies, Industrial Machinery Suppliers, Aberdare
Cables and Scottish Cables, and provided by Womens' Agricultural
Association and Hawthorndene Hotel who handled the catering. We

3 ighq
Cables-keyrings. The bus drivers fulfilled a very important function and
thanks ar also due (o Table Top for asistance with transport

Diversion to

golf ba pos Messrs.
North & Robertson, GEC Power, GEC Cables, Aberdare Cables and
Valley Construction and 1 lhank yuu on their behalf.

‘The authors of the papers, sson and Messrs. Seymore, von
Ahlften and Wedderburn pllycd & ot pociank peet for phich we
thank them, together with our Quizmasters, Dave Soons and Jules von
Ahlften,

To representtivs o othe organizations,including the COTT. IR,
A Services, SABS, Depl of Manpower, C
vamon Posts and Telegraphs, Provincial Adminisrations of the Cape
ind Orange Free State, Institute of Municipal Engineers, Lesotho Ele
ity Gorporaton, Transkel Eleiricly ‘Supply Commission, Republic
Ciskei and University of Stellenbosch who have attended this meet-
ing, thank you for your presence and contributions.
My personal thanks to the President l—lcu Wessel Barnard. for his co-
Walt and his

Thanks also to the Town Clerk, Mr. Carel du

port and assistance with the arrangements is much appreciated.
Undoubtedly the heaviest burden has been shouldered by the Town
Electrca Engineet Mr. Sweerey Mostert and his staf, particularly Me
Dale Liebenberg, Mr. Hank Luckhoff and Mr. Cliff Spiro, and I would
ke them ll to come forward toreceive an AMEU te s  small tken

ent hapeig of the many doa
‘The most interesting and imaginative Ladies Programme was arranged
by Mrs. Mostert who is. 10 bcmngnlulaleﬂ and thanked for her vzlll:d
assistance. We toMr.

responsible for the arrangements in lht hn.ll znd to the staff of the
George Electricity Department for their co-operation and assistance,
Mios. Robertson and her helprs deserve specalcrdit for the beautitul
floral arrangem

To th (Pry) L
Mot Raocknes Mocller Sok (Ply) L1 5 3iso1 Meses. Reymlle
Parions (Pty) Lid. inantipation ofthei hosialiy this v

hanks. We

ote pads. The ladies, by all ports, had a most interesting visi to the

wife Annatic foral ther efforts to ensure the success o this meeltin.
‘To my wife, Val, my thanks for your unfailing help and encouragement
at all times,

Finally to all of you for attending and contributing in so many ways o
make thi orthwhile,

Before closing I understand Mr. Wessel Barnard wishes (0 say 4 few
words.

Mar. Wessel Barnard: Aangewese President
Mnr. die President, dames cn here, ek is seker u sal almal met my
rgadering nog ecn van ons
hoogs suksesvolle en waardevolle vergaderings was.

tions made by others already mentioned by the President, one must not

overlook the contribution made by the President, Mr. Denis Fraser.

Denis has again guided and dirccted the proceedings both the technical

session and social functions in his usual competent, well planned,

friendly manner. His has made no unsightful contribution and on your

behalf I would like to thank him for this one, to congratulate him on a
Te

STA Women's Army Col lege
luncheon. It is not k - Our

thanks to the authorities r:x[’onslhlg and also the SAASVELD for the
ladies’ other vis cial thanks tothe firm of Consulting Engineers
et it spomsored the Ladies other Luncheon. They must remain anono-

Meun Cliff Spiro and Brian Barton were responsible for the public
address and recording. Mr. Loots for the registration and information

service,
Thank you for your valuable service.

AMEO TECHNICAL MEETING - MAY 1982

ighly chnical Meeting.
Mr. D.H. Fraser
Thank you Wessel for your kind words.
‘That concludes the formal proceedings but we gather again this cvening
a 19430 or the fina socl function in th Civic Cantre as guests of
Reyrolle Parsons and George Town Cou
Lvash you all 4 saf Journey horne and et this 91 Technical Meets
ing of the AMEU closed. Ek verklaar hierdie 9de Tegniese Vergadering
van die VMEO as gesluit



KWALITEITPRODUKTE
IN ’N MEDEDINGENDE
WERELD

deur

X .Se (ELEK.ING) PR. IN
Adjunk- fercipeck ~generaal, SABS

QUALITY PRODUCTS
IN A COMPETITIVE
WORLD

ING) PR. E

Deputy Dircctor (,mml. SABS

Die behodle aar voorteestc kongmiess groetIn ezl i oo ge-
industrialiseerde lande, het die aandag gefokus op die behoefie daaraan
om internasionale hmuixl/x'  vegemakllene bevorder, Die volgehoue
pogings om hand AT
phicre ghasmmgrodil ol verband met die Algemene Oor
insake. Tariewe en Handel (AOTH) in Genbve, en dic ermasionale
handel is besig om vinnig toe te neem. Net wat elekiriese ingenieurs-
prodikie beiref, het die wereldhandel sedert 1960 sowat 19 maa groter
geword, d.w.s. van ongeveer 5 000 miljoen dollar tot 70 000 miljoen
dollar toegeneem
Hierdie vergemakliking van dic internasionale handel het vereis dat
tegniese Handeleverpertings voorkom moss word en dat dkeim-
 fospasing van produkatandaade, produkioetic en produk.
b i Jo o

In the agtergrond by alle handelsversperrings, hetsy tarief- of nie-tarief-
versperrings, standaarde of regeringsregulasies, bly daar rg!cr steeds

The need for continued economic growth in the highly industrialized
countries in particular, has concentrated attention on the need for facili-
d

trade barriers has resulted in major negotiations such as those in the
General Agreement on Tariffs and Trade (GATT) in Geneva, and inter-
national trade is increasing rapidly. In electrical engineering products
alone the world trade has increased by about 14 times since 1960, i.c.
Jrom about 5 000 million dollars to 70 000 million dollars.

B o o e Beli i e G
echni rade agement of discriminator
zpph:‘l\mn Vot pmduc( ity PRS0t ot Yoot enetiicn

tion sc

However, behind all trade barriers, whether tariff or non-tariff, whether
standards or government regulations, remains the question of buyer/
seller relationships. If the product is not right, it will not be sold or at
leastit ill ot b soidat  proi. There o doub that aswe move into

dic kewssie van enverkoper.
e reg i nie, word it nie verkoop i, of minstens nic teen 'n wins
veskcopike. Nomate oos t mérel e ees wiria dis
nemende mate vryer word en daar gevolglik 'n toes

s inrasslonale mecedingng meebring, sl daat ongetwyleld teds
meer aandag_ geskenk moet word a
et kniars o markTo e verkey,of it op nasonae of ee-
Sasiowle vk .

Hierbenewens maak die jongste neigings wat sanspreekiiheid en
moontlike cise teen fabrikante betref e mige lande skrik-
kLA gk o Sk 0 G At R e
gedoen word om kwaliteitsprodukte in die volle sin van die woord te
verseker — of dit nou na die regte inhoud in 'n houer verwys; of na 'n
Korrek geétiketteerde houer; of dat die houer nie oopgemaak kan word
deur ' kind wat nie Kan lees nie

En daaro ees ong nou oral van kvalliit, kwalieakontole, kvall.
teitsversekering en kwaliteitsbestuur. Hierdie terme Kan verwar

ch maont sa it i besto was om i terns duideliker 1o Stkey
voordat daar ingegaan word op die wyse waarop finale kwaliteit die
beste in"n produk verseker kan wore

KWALITEIT
Kot i 'n tegrip wat modik spevat i word, vedl varwiet
onskrywing daarvoor gesoek word. Vanuit die oogpunt van standaardi-

Sasie. en Kwalitishestuur is die volgende waarskynitk die beste
omskrywing
Die totaliteit van die kenmerke en eienskappe van ' produk of diens wat
in verband staan met die vermoé daarvan om ‘n bepaalde behocfte te
bevredig
Die bepaalde behoefte word grootliks deur marknavorsing en produk-
toetse vasgestel. Oor die algemeen word die vereistes om 'n bepaalde
behoefte te hevredig in 'n spesifikasie of standaard uitgedruk, hetsy
nasionaal of internasionaal. Dit word dan die wesenlike en gesonde
asis om die nodige kwaliteitsviakke daar te stel. Daar na sodanige
Sisa s b e e o

a world wih prog rade with resulting increase in inter-

mor
o quu iy 888 ek meane ol secuing b
Ratiousl of the itermational phere

\ess, whether in the

Inaddition, latest abilit i
manufacturers that are assuming nhrmmg proportions in some
countries, also call for every step to be taken to ensure product quality
in the full sense of the word — whether this refers to the right contents in
4 container; or a correctly labelled container; o that the container
cannot be opened by an infant unable to read.

And oy e e exiateey roptnig Qualey Owiliy Coneel,
Qualty Assurane and Qua

Sonfused and perhaps it would be bot 15 gl
clearly st studying how ultimate quality can best be assured in a
product

QUALITY
Qualiy i an eusive conceptnot esst from the poiat o view ofdefin-
tion. From the point of view of standardization and quality manage-

ment the rnnowmg i possibly the best defini

on its ability 10 satisfy a given need.
‘The given need is established largely by market research and product
testing. In the main the requirements 10 satisfy the given need are
expressed in a speifcation or standard, whether national ot nter-
national. Th tabli
ing the necessary levels of quality. By reference to such standards a
purchaser may indicate to  supplier what qualities are necessary in his
product. However, there is a contribution to quality by the designer
himself, patelaryinsophitcaed products. I for this reason tht
quality requirements often include design control feedback
and réview.

In the Republic, the South African Bureau of Standards is responsible
Iargcly for the production of specifications and standards as the bases
it

sy produk nodig self kan egter
ook 'n h,um o Kalitent ewer, veral met betrckhing 10 gesoRsth

£00

Inétiute, Comtimuousmouhoriog oftheresaiant praduct s the e

particularly through the agency of the standardization mark scheme,
in

dikwels die (uug\mtl en hersiening van ontwerpkontrole in.
In die Republick s die Sud-Afrikaanse Buro vir Standaarde grotendeels
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continuous review of the specification or standard so that these are
indeed bases for quality.
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vir die opstel van spesifikasies en standaarde as die basis vir kwaliteit-

erkskema, asook declnume aan intermasiomle standuardicrings-
oekistonts s ek deurlopende hersiening van die spesifickasic
of standancce, wm die gevolg dat dit werklik basisse vir kwaliteit is
Daar kan gevolglik gesé word dat 'n koper die kwaliteit van 'n produk
Kan toets en evalucer deur verwysing na standaarde. Die vorgende
probleem van so 'n koper i egter om seker te maak dat die kwalitit
die
leweransier gelewer word, deurgaans op diesclfde viak s 2 di van die
monster wat getoets en geévalueer is. Dit het gelci tot 'n behoeftc aan
wat bekend geword het as kwalitcitskontrole wat nou, uit ' baie nede-
tige oorsprong, in baie gevalle 'n gesofistkeerde vorm van kontrole
gewor

KWALITEITSKONTROLE

Die wroegste kwalitcitskontrole op ‘n produk was waarskynik dié van
mev Ples wat, na aar eggenoot haar spesifikasie vir 'n diere-
pels gegee het, onhevmdxgcnd: pee afgekeur et st con vt
geskik was vir die doel” afgelewer is. Dit gesl onder-
sock en toets en vereis in gevalle van groot bﬂendmgs oS
nonsteraeming om potensie builensporig hoé toets en ondersock-
koste te besn

Hierdie stelsel hei egler met die koms van moderne produksiemetodes
& 5 di ebruik van minder geskoolde arbeid wat dikwels valtits

Thus one could say that any purchaser could test and cvaluate the
quality of a product by using standards as a reference. However, his
next problem is to ensure that the consignments of products subse-
quently delivered by the supplier will be of consistent quality and reli-
abilty 10 the level of the sample tested and evaluated. This required
what became known as quality control which from very humble origins
has now, in many cases, become a sophisticated control

QUALITY CONTROL

Possibly the earlicst quality control on a product was by Mrs Ples who,
having given her husband her specification for an animal fur, rejected
unsatisfactory ones until one ‘suitable for the purpose’ was delivered.

‘This
required statistical sampling to reduce what would become inordinately
high cost of testing and inspection.

However, with modern ethods and use of less skilled
oo, ot affoctnd gablty-wies by b production bonuses,
became uneconomic. Many products were rejected aftcr final |mpcc

pmdukle is na finale ondersoek aigckeur “wat 'n groot verlies beleken

S
gekontroleer kon word voordat die :mdpmduk saamgestel word. Meer
gesofistikeerde toets- en kontrole-uitrusting is gebruik om kontrole te
verbeter en die vervaardiging van onbevredigende onderdele te voor-
kom. Daar is ook van kontrolekaarte gebruk gemask. Uilindelk s
aanvaar dat k ic deur inspeksic aan 'n produk gegee kan word
6 b alhginkools gro0t mate gesentreer om pogings om
almal te motiveer om kwaliteit in 'n produk in te bou en dit dic cerste
maal reg te doen — dus bykansterug na die jaocrse benadering van die
gildewerkers van die Middelecue. Dit is grootliks hierdie aspek wat

Japan gebruik word en nou in Westers lande aanvaar begin word.
Kuwaliteitskontrole kan dus in eenvoudige taal omskryf word as

Die bzdry[:lzmxeke en werksaamhede wat die kwalieit van 'n produk en
diens wai bepaalde behoefies ewredi, rugsteun; ditsuit die gebruik van
sodanige tegnicke en werksaamhede

Dit het egter duidelik geword dn kwaliteitskontrole verder strek as
bloot dic fabriek of monteeraanleg ~ dit sluit in werklikheid ook ont-

. in. ip van algehele kwali-
teitskontrole of kwaliteitsversekering, soos dit nou bekend staan,
ontstaan.

KWALITEITSVERSEKERING
Fig. 1 sit diagrammaties een moontlike Regrp v sigeiiio bl
Kontrole of kwaliteitsversekering uiteen. Dit gee die baie gebiede

wat betrokke i by i versekering van kwalitet, bv,

suweulvuly el down the production line so that faulty
materials and components could be eliminated or controlled before
being assembled o the final product. More sophisicated est and

factur of uratisfactory part. Controlchari wers tesored o Fm.ny,
it was accepted that quality. could no be inspeced o 4 roduct, and 3
large amount of g

time.
Back nlmml to the |cu!o|u approach of the Guild workers of the Middie
Ages. ‘which is largely respor

the Quzllly Contol sy waed Japan and now finding f:
Western countri

In simple Iunguagp Quality Control could thus be defined as
The operational techniques and the activities which sustain a quality of
product or service that will satisfy given needs; also the use of such tec)
‘niques and activities.

However, it became apparent that control of quality went beyond the
factory or assembly plant alone — it really includes design, marketing,
transport. And so the concept of Total Quality Control or as it has now
become known, Quality Assurance, was born.

QUALITY ASSURANCE
Fig. 1 gives diagrammatically one possible concept of Total Quality
Assurance. It indicates the many areas involved in ensuring qualiy,

such esign, Product

spesifikasie en standaarde, ontwerp, Feodukingeicurese, ankope.

Len

aanwysings.
Bogenoemde is waarskynlik di rede waarom kwalicitsversekering
omskryf word as

Die georgam.reﬂde valiering v el kool met ibegrp van
planne en stelsels wat daarop gemik is om versekering va
die kwalitit van die produk te voorsien. Dit dek die bemmlm Jpﬂlﬁ-
sering van wat verlang word, met terugvoer afkomst
sing; ontwerp van die prodiuk of dins om aan die veseists e vvldom,

walit,

Hierdie somtotaal van komponente wat kwaliteit vergestalt, lei tot ‘n
logieser benadering tot vraagstukke in verband met kwaltlt. Indien
mislukkings op die gebicd voorkom, K di ve ing ontstaan om
probleme te probeer oplos deur dic lynkwalietskontrel teen groot
onkoste (e verskerp, tervl mistukkings wescnlk tog ni verminder

b -xekonknmmg wees.

Ten ginde docliefiende implementering van die beginscls hierbo
genoe e maak, word bestuur vereis, net soos ander werk-
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2. Manulacmnn;, Exodton lmpuuon and

T:snng Pncklgms - Transportation; and Instructio
“This has possibly suggested that Qualuy Assurance be defined as
The organized evaluation of quality control including plans and systems
aiming at providing assurance of and co» nfdence n the guaity of he

product. It covers the proper specification of what is wanted, wi
back from mark!l research; design of the rodlict or seroicg o v s
nor

intens of he specicaion; and sevie of usage for revision of specifi-
cation. Effective uilization of these technologies and activies is an w
essential clement in the economic control of quality.

This totality of components making up quality makes the general
approach to quality problems more logical. If therc are failures in the
field, one might be tempied 10 solve this by tightening up the line quality
control at great expense and yet not significantly reduce the failures.
“The real answer could be  design or specification weakness or short-
coming.

Now for all this 10 be effectively implemented requires management
just as other activities of an organization require management, and this
has resulted in the concept of Quality Management



saamhede van ' organisasie bestuur vercis, en dit het gelei tot die
begrip kwaliteitsbestuur.

KWALITEITSBESTUUR
Om docltreffend te wees, i dit nodig dat kwaliteitsversekering, s00s in

dic geval van ander belangrike aspekte van

bestuur, aan 'n erkende en

toegewyde bestuursdepartement opgedra moet word. Dit vereis inder-
daad tocwyding van bestuurskant.

DIE VERPLIGTINGE VAN DIE SABS

Om dic uitdagings van kwaliteit in die moderne wéreld t

anvaar, het

die SABS die volgende verantwoordelikhede op hom gencem:

n

Dic_formuleting van kwaliteitspesifikasie en -standaarde vir
produkte en toctsmetode:

QUALITY MANAGEMENT

To be effective it is necessary to quality assurance to be handled bra
recognized department of management, justas i the case with othe

declaration policy on the part of management
THE OBLIGATIONS OF THE SABS

To meet the ehalenge of quality n the modern workd, the SABS has
accepted the following respor
1

for product
and test method

2)  Voorsiening van toetsfasilteite. 2)  Provision of testing facilities

3)  Advies en leiding met betrekking tot monsternemingsmetodes en 3)  Advice and guidance regarding sampling methods and quality
dic toepassing van kwaliteitskontrole control applications i

4 Die gvan' i 4)  Formulation of a Code of Practice for Quality Management
SABS 0157 Systems — SA y

S)  Administrasie van 'n standaardmerkskema. 5)  Operation of a standardization scheme.

GEBRUIKSKODE vm xwuxnnsnrswuksn:usm K O e L AGRMENT,

. d
bykans instinkmatig Evalictetons i T an sanocl
gebruikskode vir kwaliteitsbestuurstelsels dic raamwerk uiteen waarop.
i gesonde kualicibestuurstelsel gebou kan word. Dit gee 'n globale
uiteensetting wat wesenlik vereis word.

Omdat kwaliteitsbestuur in 'n betekenisvolle mate afhang van die aard
van dic produk of diens wat vereis word, word die onderwerp i dic breé
Kategorieé in die kode gehandel,

Die i

ile persons versed in the particular technology of a product can
kaos estiseively soos qually capdhifly (3 Doty the Code of
Practice for Quality Management Systems sets out the framework
S uality management sysiem, can be bt I ex-
presses very broadly what is essentially requi

‘The code itself accepts three broad dlvmans of quality management
since this depends significantly on the nature of the product or service
required.

The three parts are:

PART 1 - Quality system for design, manufacture and installation

“This caters of sophisticated products or services which are designed,

DEEL 1 - Kwalitcitstelsel vir ontwerp, vervaardiging en installering
Dit maak voorsiening vir gesofistikeerde produkte of dienste wat ont-
werp, ontwikkel

waar_die leweransier vir ontw
mslallcnng enveldioeti veraniwaordeik kan wees. it i ook e

ihe suppice may b response fordesign,devlopment, manufacure

behocfte aan hot betroubaarheid in die produk, want faling daarvan
Kan crnsign gevalgs e,

DEEL 2 - Kwaliteistelsel vir vervaardiging en installering

uk waarvan

die ontwerp reeds vesti s en a bevredigend wanvaar kan word. v
b

is nie, r
ondersook bcpnl wod of o

moet i all stadiums van die vervaardigingsklus et
vercistes voldoen word. Dit

installation and field trials. This also implied th for high
relmblluy in the product, th fafure of which could have serious conse-
quen

PART 2~ Quality system for manifacture and installation
s to manufacture of a product where the design is already
cstablahed and can bs accepted as satisfactory. JTia does not requie
the same degree of design control as set out compliance
with the requirements hs to be adequately dchenmm-d by inspection
s implies

implisecr e "

produkte wat in deel 1 gedek word nie.
DEEL 3 Kwalieitstelsel v finale ondersoek

t geld ir produkte wiarvan bevredi
ndersock en toets
!mplimﬂ dat faling van die produk nie ernstige gevolge sal hé

igendheid genoegsaam deur
van die finalc aritel bepaal kan word. Die

ode self word die aandag by die volgende as 'n basis vir goci

Eiateas bepaal:

slghtyles ccent on uhnblluy since failure of the product e
have

would have.

PART 3 Quality system for final inspection

i applics {0 products whose acceptabilty can be adequately deter-
ined by ‘inspection and testing of the final article’. This implied that

faiire of the product would not have serious consequences.

In the code e, atenton i centrd on the following as a bassfor

ood Quality managem:

VEREISTES VIR KWALITEIT REQUIREMENTS FOR QUALITY
a) Grdokumz'nm'rdr wrklnrmg oor l:walxmLmLuI ~ doclstellings, %) Documented statement on Qunllly Syviem - Ouality managemapnt
nh.cnlm. policies, org

b) Gpr:agl:mu pcrmnccl aan wie v:nmwoordellkhexd vir kwaliteit (sl dd“md Wit qualiy vesponibiity

<) Hersiening van kwalitcistelsel - verkinar en onderneem ;)) ﬁm;ﬁ,:/‘f,’j":’f’ Sy,’c’;f_';““feq

d) Beplanning om in koper se vereistes te voor

©) Werksaanwysings - ontwikelingen handhaving van dudetk SSRGS i e G and e of e nd
volledige gedokumenteerde aanwysi i dyes o defect, cont ST

1) Korrektiewe stappe - ontleiding van dueku deurlopende proses- i Gapreciye. "‘""" ADAIYER o 2 IO DLOrRE o
beheer om korrektiewe optrede te bepaal en te verseker dat dit lied
« rd s 3

) Ontwerpkonirole — waar nodig, 'n stelsel vir die ontleding van DuDosndmuiiattesy PR ool 8 amgteed:
e et e 1) Control of codumentarion involved

Wy Kishthole v doRsimeiiasic wat betrokke: !) Control of inspection, mtmurmg and testing equipment

i) Konirole van ondersock-, meet-en toetsuitrusting I e g e e

R ekl it 0 Complsd oy empling specion end iy

m) Control of non-conforming ma
2) ot 5’,":752:;7.':,7:25;1 i :L"w"*'"k ) Protecion and preservaton of productquaiy through satsactory
n)  Beskerming en bewaring  van pmdukkwlhleu deur andling, sioage, packagiog and delivery

bewaring,

Die finale
puse ontwikkel, word gewoonlik in ‘n kwalucmhmdlcm.mg uiteen-

90

it. Dit is n dokument wat dic bestuur se aanvaarding van die begin-

The final system of Onillly Management evolved by consideration of
the abovementioned points is usually set out in a Quality Manual. This
is a document upm..,. i management’s ag of the principle of
quality management and includes guidelines on the quality pal.cy 10 be
followed in the organization. The authority and responsi
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sel van kwaliteitsbestuur_uitdruk en sluit riglyne in oor die kwaliteits-
belaid wi ie organisasie gevolg moet word. Die gesag en verant-
woordelikheid vir die uitvocring van clke aspek van die kwaliteits-
versckeringsprogram moet aangegee word.

Die Suid-Afrikaanse Buro vir Standaarde werk feitlik die afgelope
twintig jaar al volgens dié riglyne deurdat hy in dic spesificke voor-
waardes by die permit wat aan 'n fabrikant uitgereik word ingevolge
waarvan hy die standaardmerk op sy produk kan gebruik, die gebruik
van 'n tipe handleiding vereis. Dié voorwaardes word ter wille van een-
vormigheid in oorcenstemming met SABS 0157 gebring,

TOEPASSING VAN GEBRUIKSKODE VIR KWALITEITS-
BESTUUR

Die gebruikskode word deur 'n koper of 'n derde party gebruik as basis
vir die beoordeling van die kwaliteitsvermoé van 'n fabrikant.

P

kopers leweransiers beoordeel voordat n bestelling geplaas word.
Hulle wil vasstel of dic lewcransier oor die nodige organisasie, bestuur-
struktuur, finansiéle steun, produksievermoé, fasilitcite, en veral die
korrekte benaderingswyse beskik om aan die vereistes te voldoen.
Baie kopers kan dieselfde leweransier beoordeel ~ ongelukkig soms
volgens verskillende maatstawwe, standaarde of gebruikskodes. Die
SABS se i

: is ont-

werp om die veelvuldigheid veristes wat ot verwarring in die ver-

vaardigingsbedryf kan lei, te voorkom.

In alle gevalle moet daar besef word dat dit by die beoordeling van 'n

kwaliteitsbestuurstelsel slegs om die bestuur en konsckwentheid van

produksic gaan. Die evaluering van produkte self is stceds nodig en so

ook die verifiéring van die daaropvolgende produksic.

SABS-STANDAARDMERKE

Daar moet o gelet word dat 'n produk waarop die SABS-merk aan-

gebring is, "n kwaliteitsproduk is omdat die merk verscker dat —

a)  die produk volgens 'n bevredigende spesifikasic vervaardig word;

b)  die kwalitcitsbestuur van die fabriek volgens SABS 0157 beoor-
11is cn daar gevind is dat dit bevredigend is;

gereelde verifiéring in die fabriek en in die veld uitgevoer word.

KWALITEITSBESTUUR

‘Ten einde kennis te neem van beginsels wat as riglyne kan dicn, is dit

nodig om die suksesvolle toepassing van kwaliteitsbestuur in Japan te

bestudeer  selfs al vind dit meer aansluiting by dic Oosterse denkwyse

as by dié van die Weste. Interessante punte is —

5 . i

5

a i word
vergaderings tussen lede van die verskillende werkersviakke,
middelbestuur en topbestuur gereeld gehou om die verbetering
van kwaliteit te bespreck.

Nie-spesialisering. In Japan word gencem dat kwaliteitsbestuur-
neel nie moet oorspesialiseer nic. Hulle moet wel goed
onderlé wees in_kwaliteitsbestuur, i

-4

ens. Dit wil
lewer.

Laastens moet gesonde verstand ook gebruik word by die inter-
pretasie van vereistes. Terwyl die kode van lui dac *... meting tot
nasionale standaarde herlei moet kan word' geld dit nie in gevalle
waar metings benaderd of binne by. net 10% is nie. Ook moet
dokumentasie net dié wees wat van wesenlike belang is vir die
bereiking van i dit besli P

wees nie. -

Agehele Knatiaiskentrole
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carrying out each of the elements of the quality assurance program arc
10 be declared.

The South African Bureau of Standards has worked virtually for the
past twenty years along these lines in that it has required a type of
manual in the specific conditions accompanying the permit issued to a
manufacturer to apply the standardization mark to his product.

Itis now lining up these with SABS 0157 for the sake of uniormity.

APPLICATION OF CODE OF PRACTICE FOR QUALITY
MANAGEMENT

‘The Code of Practice is used as a basis for assessment by a purchaser or
third party of the quality capability of a manufacturer.

suppliers before they are prepared to place an order. They want to find
out whether the supplier has the necessary organization, management
structure, financial backing, production capability, facilties and above
all, the attitude of mind to meet these requirements.
There could be many purchasers assessing the same supplier — unfortu-
nately sometimes to different criteria, standards or codes of practice.
The SABS Code of Practice SABS 0157 Quality Management Systems
is designed 10 prevent such multiplicity of requirements which could
confuse the manufacturing industry.
In all cases, it must also be appreciated that quality management system
assessment only commits itself as regards management and consist-
1] asis

audit of the subsequent production
SABS STANDARDIZATION MARKS

It should be noted that a product bearing the SABS mark is complete
quality since it ensures
4)  the product is manufactured 10 a satisfactory specification;

satisfactory in terms of SABS 0157
€)  regular audits in the factory and in the field are carried out.
QUALITY MANAGEMENT
One must study the successful application of Quality Management in
Japan 10 learn guiding principles — even though these may be more
suited to the oriental mind than to the western mind. Interesting points.
arei

) Quality Control Circles. In Japanese industry there are regular
meetings between members of the different strata of workers,
d igement to discuss i

of Quality.

Non-specialization. Tn Japan it is felt that undue specialization

1d not be attached to quality management personnel. They

should be well versed in quality management but equally so in

general technology 50 as to be interchangeable with other depart-
Sy

£

ete. This appears to help as regards co-operation

Finally, there must be common sense as regards interpretation of
requirements. While the code might say that *... measurements
must be traceable 1o the national standard” this does not apply
where measurements are approximate or within say only 10%
Also documentation must only be that intrinsically necessary for
real quality achievement and certainly not counter-productive.

Toua Quaty Contror
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BOTHA, f, Elektriese Afdeling, Posbus 6, Delmas 2210.

BOTHA, 1.J. 0.

BOTHA, N.S.: Town El

P.0. Box288,

BOTHA P.J.: Posbus 37, Viljoenskroon 9520.
TH, A.: Posbus 6, Delmas 2210.

BOYAC City Flmm«lhn!.mr P.0. Box 423, Pretoria 0001

BOZYCZKO, W.: PO, Box 56, Ladysmith 3370,

HRIERS DB [Ieklmmgmcsc Ingenieur, Posbus 302, Kroonstad

BRINK P.S.J.: Town Electrical Engineer, P.O. Box 20, Hermanus

BRUMMER J0- Eekatrgacsa Ingenieur, Posbus 17, Stellen-
bosch 7

CARMILHAU T.R.: Borough Electrical-Mechanical Engineer,
0. Box 72, Stanger 4450

CLARE C.A.: Borough Electrical Eny

CUARR MM P OHE

CLAXTON, H.|

er, P.O. Box 5, Howick 3200
lectrical Engineer, P/Bag 1, Randburg 2125.
Flccwical Engincer, b.0. Box 71, Gralt-Reinei

ctrca Engincer, P.O. Box 44, Ceres 6835.
Posbus 99, Klerksdorp

CLOETE, R H.: Dorpsingenieur, ?uwusza Senckal 9600
COOPER cHADWICK, oF x 57, Germiston 1

£ Fioot Togsicse Boampte, Posbus %, Duiwelskloof

6280,
CLOETE, 1.: Chief
CLOETE, D.J.

CUNNINGHAM, T P.0, Box 10, Warrenton 85%.

DA
burg 3
DAUTH, WJ Chief Electrical Engineer, P.O. Box 48, Volksrust

City Eletrical Engineer, P.O. Box 399, Pietermaritz-

DAWSON 1.D.: Municipal Electrical Engineer, P.O. Box 45, Uiten-

hage 6:
PEBRON, HJ.: Elektrotegniese Stadsingenieur, Posbus 218, Rand-

DE BRUVN C.D.: Elektrotegnicse Ingenieur, Posbus 10, Carnarvon

DE KOCK, F.P.: Posbus 156, Vi 9430

DELPORT, J.LFH.: Adjunk- Ficktroniese Stadsingenicur, Posbus
25, Edenvale 1610.

DEKENAH, K.C.: Town & Electrical Engineer, P.O. Box 33, Barber-

ton

DERNIER, W.: Electrical Engineer, P.O. Box 206, Aliwal North 5530.
SYER L ElcktotegniseIngniur,Posbus 9, Westonaria 1780,

Elektrotegnicse Ingenicur, Posbus 37, Worcester

DU TOIT, E.: Fckiroiegniese Stadsingenicut, Posbus 16, Bt 0250.
osbus M, Orkney 2

DU TOIT, E.: Elektrote, «clngemcur Posbus 2, Robertson 6705.
DE WET FOURIE, : Posbus 155, Kinr
DE WET, L.D.M.:Stads Elckrolegn g g

pan

DE VILLIERS E.E.: Hoof Elektrotegniese Ingenicur, P/Sak X325,
Pretoria

DE VRIES, G.S.: Posbus 52, Robertson 6705.

E

EHRICH, J.A.: Town Electrical Engineer, P.O. Box 66, Standerton

ERASMUS P.R.: Adjunk Elektrotegniese Stadsingenicur, Posbus 2,
Secunda 2302.
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FLET(‘HP_R L+ Deputy City Electrcal Engincer, P.0. Box 147,
Durban 40

FORTMANN, A-H.L: Town Electrca Engineer, P.O. Box 215,
Boksburg

FRASER, D.H.:City Electical Engneer, PO Box1dl, Dusban 400,

M.: Borough Engineer, P.O. 1, Greytow

FUTCHER L.: Municipal Electrical Englneer "6 Bow 1, Kcmplon

Park 1620.

GOUSSARD, P.J.: Hoofelektrisics
GOWII-_ a Elect

n, Posbus 14, Koppies 9540,
Foreman, .0, Box 35, Matatule, East Griqua-

GRDBLER J.: Elektrotegnicse Stadsingenieur, Posbus 551, Bethle-
hem

GROVE, GR Hoofelektri

GREYLING, Al
Standerton

GROTIUS, R.J.: Posbus 13, Dewetsdorp 9940.

lei , Posbsus 43, Harrismith 9880.
Senior Tegnicse Beampte, Privaatsak X2016,

"

HAIG-SMITH, D.: Town Electrical Engineer, P.O. Box 113, Queens-
town 5320,

HALLIDAY, K.W.H.: Municipal Electrical Engincer, P.O. Box 5.
Port Shepstone 4240,

HAMMERSCHLAG, S.N.: Town Electrical Engincer, P.O. Box 3,
Bedfordview 2008,

HARPESTAD, P.: P.O. Box 21, Knysna 6570.

HEYDENRYCH, 1. Elekrotegnies Ingeneur, Posbus 14, Middel
burg 1

HUGO, A HW.: Town Electial Engineer, P.0. Box 78001, Sandton

HUGO J.G. Electrical Engineer, P.0. Box 51, Bredasdorp 7250
HUMAN M.J.: Stads-Elekirotegniese Ingenicur, Posbus 15, Brakpan

HUNT, LE.: Town-Electrical Engincer, P.0. Box 2, White River 1240.

J
JANTZEN, G.H.: Elekrotegniese Sadsingenieur, Posbus 29, Hene-

JANSE VAN RENSBURG, W.W.: Posbus 14064, Benoni 1500.

JELLIMAN, C.E.: P.O. Box 36, Fort Beaafort 720

JORDAAN, D.J.P- Pusbus 35, Verseriging

JORDAAN, P.W.: Hoof Elekirotegnicse Aldclmg. Posbus 34, Pot-
glcvtlsmsﬂeﬂﬂ

K
KOBUS, E.E. Posbus 206, Aliwal-Noord 5530.
KOK A+ Waam, Elelrotegniese Ingeniur, Posbus S5, Middelburg

KREBS W.E.: Privaatsak 2209, Ofjiwarongo 9210.

L
LAAS, C.P.: Elcktrotegniese Ingenieur, Posbus 15, Kenhardt 8900
LABUSCHAGNE, J.J.: Elektrotegniese Stadsingenicur, Posbus 86,
walvnham 9190.

D.E:P.O. Box2, St 490
¥, P.O. Box 59, Windhock 9100.
Assistent (Elektries en Werks-

LE

LW Town Electrical Engine

LIEBENBERG H.D.0. Sor. Tegpiese
winkel), Posbus 64, Ladybrand 97:

LOCHN‘ER 4 v S.: lektgotegniese Ingenieur, Posbus 111, Pieters-

LorrrER e Elektrotegniese Ingenicur, Posbus 34, Potgictersrus

LOUBSER JA:
LOUW,
LOUW, L.:

Elektroegaicse Ingenieur, Posbus 1014, Benoni 1500,
Elcktrotegnicse Ingenieur, Posbus 12, Paarl 7620.
Posbus 16, Prieska 8940.

M

MALAN. J.G.: Elektroteicse cn Meganiese Ingenieur, Posbus 1,
Kempion Park

MALL]NSON RJ E\tklrmegmesc Ingenieur, Posbus 21, Somerset-

0Oos 5

MARAIS Son. A Stads Elekiisiteit Meganicse Ingericur, Posbus
9. Parys 058

Mchl LAN, K. HD Electrical Engincer, P.O. Box 47, Umtata,

MCNAMARA A.B.: Electrical Engineer, P.O. Box 21, Komga 4950.
MILLEN, T.J.: Town & Electrical Engineer, P.O. Box 24, Tzaneén
0850,

AMEO TECHNICAL MEETING - MAY 1982

MOSTERT, 8.A.: Elektroiegnste ngetieur, Posbus 19, George 6530.

MOSTERT, AH. KOPMUND 91

MULDER, L.A.C. Mumupul Eeata Engmnr, P.O. Box 19,
Somerset West 7130,

MYBURGH, G.: Elekirotegniese Ingenieur, Posbus 4, Kuruman
8460,

N
NEL, .T.F: Elektrotegniese Stadingenieur, Posbus 33, King Willams-
600.
NDRTJI: GJ Elektrotegnicse Stadsingenieur, Posbus 145, Germis-
ton

o
ODENDAAL, M.W.
Alberton 1450.

Elektrotegniese Stadsingenieur, Posbus 4,

PAGEL P.V.E.: Elcktrotegniese Ingenieur, Munisipaliteit, Pletten-
bergbaai 6600

PALSER D.C.: City Electrical Engineer, P.O. Box 82, Cape Town

PLENs i Dorpsingenieur, Posbus 24, Carolina 1185.
PETERS, A.G.: Town Electrical Engineer, P.O. Box 278, Gwelo,

we.
PIENAAR, J.F.: Dorps- en Elektrotegniese Ingenicur, Posbus 26,

Winburg 94
PIKE, E.B

PIVA, .H. Principal Engincer, 148 Wodchouse, King Williamstown
POTOIETER, D.E Elektrotegnicse Stadsingenicur, Posbus 14103,

DE
erwocrdlmrg 0140,
PRETORIUS, E. de C.: Elektrotegniese Stadsingenicur, Posbus 113,

Potchefstroom 2520.
PRETORIUS J.W.: Assistent-Elektrotegniese Ingeni

r, Posbus 23,

PRETORIUS "PLR.: Elektrotegniese Stadsingenieur, Posbus

PRITCHARD, M.R  Elektrotegniese Stadsingenieur, Privaatsak X7,
Virginia 94
PURDON, D.: Town Elecrica

gincer, P.O. Box 67, Phalaborwa

R

\ W.P.: Electrical Engineer, P.O. Box 3 Strand 7140.
ROBSON, K.G.: City Electrical Engineer, P.0. Box 529, East London

5200.
ROODT, J8.G.:
s

SCHREUDER, T.P.: Posbus 98, Vredendal 8160.
SMALL, C.T.R.: Town Electrical Engincer, P.O. Box 9, Beaufort

Posbus 26, Reitz 9810,

West 6970.
SMITH, F.H.: Electrical Engineer, P.O. Box 42, Despatch 6220
STAPELTON R.: Borough Electrical Engincer, P.O. Box 37, Eshowe

5.

STRAUSS, J.C.: Elekirotegnicse Ingenicur, Posbus 60, Sasolburg

SWART, T.L: Elcktrotegnicse Ingricur, Postus 10, 10, Glencoe, 203,
SWART, F.C at 49, Petrus Steyn 9640
SWART, J.C.P.: thrlu 29 Vclddn’ 7365,

T
TE BRUGGE, E.J.: Electric

Engincer, P.O. Box 42, Mafikeng 8670
TEN GATE, 1.

Elektrotegnicse Ingenicur, Posbus 7, Lichtenburg.

2740.
TRAUTMANN,

smith 3370,

RNBULL. A.F.: Town Electrical Engineer, P.0. Box 35, Vereenig-

E.W.: Electrical Engineer, P.O. Box 29, Lady-

ng 1930,

THERON, T.A.: Elcktrotegniese Ingenieur, Posbus 48, Ermelo 2350,

v

VAN DER MERWE, P.J. Stads-Elektrotegniese Ingenieur, Posbus
20, Stilfontein 2550.

VAN DER MERWE, G

VAN DER MERWE. D. i

sbus 96, Louis Trichardt (920

Elektrotegniese _Ingenicur, Elektro-
se Ingenicur, Posbus 3, WHATEIS:
VANDER MERWE, F.J.: Elcktrotegniese Ingenicur, Posbus 3,

Carledelberg 2400.
VAN DER SCHYFF, G.W.: Stadsingenicur, Posbus 3, Bethal 2031
VAN DEN BERG, A.J.: Elektrotegniese Ingenicur, Posbus 94,
Krugersdorp 1740,
VAN DER WALT, F.S.P.: Privaatsak 5005, Kimberley 8300,



VAN HEERDEN, W.1.B.: Elektrotegniese Ingenieur, Posbus 201,
Heidelberg 240

VAN MEERDERVORT, J K.L.: Elektrotegniese Ingenieur, Posbus
33, Barberton 1300.

VAN NIEKERK, P.J.5.: Borough Electrical Engineer, P.O. Box 21,
Newcastle 2040

VAN ROOYEN, H.E.: Dorps-, Waterwerke en Elektrotegniese
Ingenicur, Munisipaliteit, Kirkwood 6120.

VAN TONDER, C.J.: Elekirotegniese en Werktuigkundige Ingenicur
Posbus 21, Odendaalsrus 9480,

VAN WYK, A.A.: Elektrotegniese Ingenieur, Posbus 45, Nelspruit
1200,

VENTER, JA.: P.O. Box & Town 8000,

VENTER, J.L.; Posbus 31, Wepener 9944.

VENTER, G.A.: Elektrotegniese Ingenicur, Posbus 9, Meyerton 1960.
VELDSMAN, D.E.: Elektrotegniese Ingenicur, Posbus 17, Vreden-

Box 21, Jeffreys Bay 6330.
o8 AHLFrE».r« i Elekirotegniese Ingenieur, Posbus 45, Springs

vosu)o. C.: Posbus 628, Kimberley 8300.

w

WEAKLEY, S.L.: .0, Box 24, Cradock $880.

WHEELER, D.J.: Posbus 13, Burgersdorp 55

WRIGLEY, P.: City Electrical Engincer, P. 0. Box 7, Salisbury,
Zimbabwe.

ASSOCIATE MEMBERS ~ ASSOSIAATLEDE
B
BECK. H.D.: Deputy ity Electrical Enginee, P.0 Box 529, East
London 5
BRINK, H.J. kapmg&me\n Posbus 285, Blocmfontein 9300.

c
CARTER, C.T.: Assistant City Electrical Engineer, P.O. Box 82, Cape
Town 8000,

D
DEVIBRS A8 Mechanical-Electrical Engineer, 3 Utrecht St.,
a 7

onte

DEVRIES, G5 Grocpingenieur.Verspreiding, Posbus 107, Blocas
fontein 9

E BEER W H Adjunk-Elektroniese Stadsingenicur, Posbus 48,

‘armbad 0480,

DELPORT L F 11 Adjunk-Elektroniese Stadsingenieur, Posbus 25,
Edenvale 1610.

DU PLESSIS, C.J.: Posbus 868, Kempton Park 1620

DU PLESSIS. G.C.: Adjunk-Elektrotegniese Snd;mg:m:ur Posbus
3 Knguior § 1740,

DU TO! osbus 2694, Witbank 1035.

"

HILL, D.R.: City Electrical Department, P.O. Box 147, Durban 4000,

HOBBS, J.L.: Deputy Electrical Engineer, P.O. Box 45, Uitenhage
6230,

LAMPRECHT B.C.: Privaatsak X014, Benoni 1500.
lEIGH K A Deputy City Electrical Engineer, P.O. Box 699, Johan-

M 5
MEINTYRE, H.A. Town Electrical Engineer, P.0. Box 35, Vereeni
ing 1930.

o
OPPERMAN, D.J.: Elektrotegniese Ingenicur, Posbus 45, Springs
1560,

P
POLLOCK, T.: Electrical Engineer, P.O. Box 3, Gordon's Bay 7150.

RAUTENBACH GF.:

lektrotegniese Ingenicur, Posbus 99, Klerks-
2570,
RHEEDER R.J.B.: Posbus 41, Cathcart 5310,

s
SCHOLES, E.| H Dcplﬂy City Electrical Engineer, P.O. Box 699,
Johannesbury

9

SMITH, AM. Asisant Gty Elecrioal Eagincer (Distibuton),
0. Box 369, Port Elizabeth

SURTHEES, E.H.: Deputy Town Engmcer,PO Box 215, Boksburg
1460,

v

VAN DER WALT, C.J.: Privaatsak X014, Benoni 1500.

VAN SCHALKWYK, A P.: Assistent-Elektrotegniese Stadsingenieur,
Posbus 288, Bloemfontein 9300.

Y
'YOUNG, J.1.: Posbus 63, Groot-Brakrivier 6525.
LOCAL AUTHORITIES - PLAASLIKE BESTURE
Adelmde CP,
imini

trasicraad, mmld;m‘ed
Admmmu:xcrud

A
Admmmmﬂer:aﬂ Oranje-Ve

Sentroal Tmnsvnl
Adm fstrasicrand, Wes-Raod.
Alberton, Tyl.

Aliwal Noord, KP.

B
Barberton, Tl.

p, KP.
Bedfordview Village Council, Tyl
Bothavil, OVS.

Brmd!an ovs.

c
pe Tow,

e,

Coritomille, T

Catheart.

Ceres, KP.

Carnarvon, KP.

Cradock, KP.

D

De Aar, KP.

Despaich.

Duiwelskloof, Tv1

Delmas, Tl

Dundee, Natal.
Dewetsdorp, OVS.
Durban.

E
East London, CP.

Esteourt, Natal.

¥
Fochville, Tvl.
Fort Beaufort, CP.
(s ‘
rge, CP.

Gobahu SWa.
tow
oo T,
Gordons Bay, CP.

reytown, Natal.

Glencoe, Natal.
Graaff-Reinet, CP.
Groot-Brakrivier.
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H
Heidelberg, Tyl
Henneman, OVS,
Hermanus, CP.
Howick, Natal.

Johannesburg.
Jeffreysbaai, KP.

K
Kakamas, KP.
Kt kP
Kirkwoo
Koksad, Oox Grickwaland.
Kroonstad, OVS.
Kmmmhwp SWA.
Kimberley,
lerksdorp. i
.
Krugersdorp, Tvl.
Kempton Park, Tl.
ing Williamstown, CP.
KP.

oppies. OVS.
Kumman CE::

L
Ladybrand, OVS.
Ladysmith, Natal.
Lydenburg, Tl.

Lichtenburg, Tvl.

M
Mafikeng.
Mree 1

e i Oos—ankwAInnd

Middelburg, Ty

Mossclbost Kb,

Middelburg, KP.

N

Nelspruit, Tvl.

Newcaste, Natal

Nigel, Tvi

o

Odendaalsrus, OVS,

Orkney, Tvl

Otjiwirongo, SWA.
udishoorn.

»

Paarl, KI
Pl:l:mmmzlmrg, Notal.
Plettenbergbaai, KI
Port Shepstone, N
Potgietersrus, Tvl.
Peri-Urban Areas Health Board, Pretoria.
Parys, OVS.

Picketberg.

abeth,
Potchefstroom, b

Q
Queenstown, CP.
3

Randlontin, T
Robertso
Richadsias, Nl
Roodepoort, Tvl.
Riversdale, CP.
Rustenburg, Tvl.
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B
Sandton, Tyl
cunda.
Somerset West, CP.
Stanger, Natal
Strand, KP.
asolburg.
Senckal, OVS.
prings, TV
Stellenbosch, KP.

Stutterheim.

T

e Diviional Counci o he Cape
Tarkastad, K

Tongaat, ~ Natal.

v

Uitenhage, CP.
mtata, Transkei.
Upington, CP.

v

Vnnduhulpark Tl

Vlljuenskmun ovs.
Vredenburg:Saldanha, CP.
Vereeniging, Tvl.
Virginia, OVS.

Vrede, OVS.

Vryburg, KP.

Wolmaransstad, Tyl

AFFILIATE MEMBERS - GEAFFILIEERDE LEDE

AECI Ltd.: P.O. Box 1122, Johannesburg, 2000. Tel.: 976-
AEG Telefunken (Pty) Ltd.: P.O. Box 10264, Jumnmhmg 2000.
Tel.: 7
Ash Brothers (Pty) Lid.: P.O. Box 6061, Johannesburg 2000,
Tel.:

ATW Electrical (Pty) Ltd.: P.0. Box 2873, Johannesburg 2000,
Tel.: 8360

Aberdare belcs Africa Lid.: P.0. Box 494, Port Elizabeth 6000,
Tel.: 453:

Atican Cablgy Lud: P-O. Box 172, Verceniging 19%0.
Tel.: (016) 4-5821

Allied Eecmcmy) Lia: v, Box 6090, Dunswart 150

Alusaf: P.O. Box 284, Empangeni 3880, Tel.

Anode Electrical Engincering g & Comsirucion G PO Bok o
Brakpan, 1540, Tel.; 55-85'

Asea Eleciric (Pty) Lid. ] 691, Pretoria 0001. Tel.: 79-7020.

“Ayeiffe Cables Lid.: P.0. Box 1558, Edenvale 1610. Tel.: 609-4020,

Bnﬂcndcn & an P.0. Box 4648, Johannesburg 2000,
Tel.

Beka Ev\glmnng c“ (Ply) Ltd.: P.O. Box 50392, Wierda Park 0149
Tel. (012) 6444

95



Bosal Afrika (Pty) Lid.: P.O. Box 1652, Pretoria 0001. Tel.: (012)

Bowthorpe-Hellerman-Deutsch (Pty) Ltd.: P.O. Box 27063, Benrose
2011. Tel.: 614-1111

Brian Colquhoun, O'Donnel & Puns. (Pty) Ltd.: P.O. Box 31757,
Braamfontein 2017. Tel.: 39

Brown Boveri SA (Pty) Ltd.: P.O. Box 1500, Johannesburg 2000.
Tel.: 836-5791

c

Cahi, De Vries & Brink.: Posbus 1079, Bloemfontein 9300, Tel.: 78081.

Chares Elvey Agencie (Py) LidP.0. Box 8082, Johannesburg 2000.
Tel.:

Chemile Eng\ncrm\g (Pty) Ltd.: P.O. Box 25720, Denver 2027.

Clmkscales Maughlm Brown & Ptnrs. P.O. Box 196, Port Elizabeth.
: (041) 297:

Clinkacies Mlughnn Brown & Prats.: P.O. Box 570, Cape Town 8000,
Cohen, Bhr Lindsell & Ptors.: P.O. Box 8736, Houghton 2041.
Tel.: 41-5610.
Complete Cabling Equipment (Pty) Lid.: P.O. Box 107, Mondeor,
2110, Tel.: 830-7029.
Contadie, D.1J. & Vennote, Posbus 17031, Groenkloof 0001.

& Venter: Posbus 1009, Blocmfontein 9300.
(osn 7-1636/7

Cmmplon Parkinson SA (Pty) Ltd.: P.0. Box 4236, Johannesburg 2000
e

Croswel 0. Box 480, Rivonia 2128, Tel.: 726-7080.
CuAl Engmcenng(?!y)lld P.0. Box 18228, Dalbridge 4014. Natal.
(¢

Tel.:
Cled Hamm::r (SA) Ltd.: P.O. Box 14089, Wadeville 1422.
Cre T, (Ply) Lid.: P.O. Box 413, Springs 1560. Tel.: 56-7911.

D

De Villiers & Moore, Posbus 472, Durbanville 7550, Tel.: 96-3087.

Drewstt, Hibble & Pokomy, P.O. Box 7034, Johannesburg 2000.
Tel.: 788-5

DuTolCA & Partners: P.0. Box 4256, Pretoria 0001, Tel: 38991
Duh C AL Vennote (Suid): Posbus 4263, Kaapstad 8012

uum.xma or) (ny) Lid.: P.O. Box 389, Germiston 1400.
34924
Ebemndl Mari (Pty) L.+ .. Box 8502, Emmarcna 209,

Tel.:
Egatube le.c Lnndum (Pty) Ltd.: P.O. Box 140, Rosslyn Pretoria

Elcentre Conil Syslc P.0. Box 291, Maitland 7405. Tel.: 51-8230.

Eleciical Contractor Amo. of SA: P.O. Box 33367, Jeppestown 2043.
Tel.: 618-1060.

Eknmll Pn)u:nlun Co. (Pty) Lid.: P.O. Box 1034, Boksburg 1460.

Eml! Eleﬂnc.!l Engmmmgmy) Ltd.: P.O. Box 27129, Benrose 2011

Evenn szushu.mn & Vennote, Posbus 4083, Johannesburg 2000
Tel.: 22-2541.

F
Pane Afnc- (P(y) Lid.: P.O. Box 8023, Elandsfontein 1406.

Fmd myy L(d P.O. Bux 31220, Braamfontein mn Tel.: 41-4446.
Fuchs Electrical Ind. (Pty) Lid.: 3758, Alrode 1451,
Fuji Appliances SA vy Lids PO, Box 553, nzmwn:ﬁm

Tel.: (031) 71-411;
Fainsinger G.S. Associates: P.O. Box 2142, Windhoek 9100.
Fluke (SA) Ltd.: P.O. Box 30797, Bramiey 2018, Tel, il
Fluidex Engineering: P.O. Box 109, Chloorkop 1624. T S0/172
F.H. Robertson & Ass.: P.O. Box 542, George 6530, el (b441) 2981,

G

Gardner, D.A. Consulting Engineers: 278 Oxford Street, East London
5201. Tel.: 2369.

OEC Powss Disr
Tel.: 826-6647.

GECLng)mng P.0. Box 25696, Denver 2027. Tel.: 615

GEC Mmuremenu SA (Py) Ltd.: P.O. Box 23024, ngnu 1413,

1) 826-6647.

ution Ltd.: P.O. Box 13024, Knights 1413,

(011)
GEC Power Projects Co.: P.O. Box 13024, Knights 1413.
: (011)

el 6-6647.
GEC Cables Co.: P.O. Box 13024, Knights 1413. Tel.: (011) 826-6647.
P.0. Box 2512, Cape Town 8000. Tel.: (021) 952165.

H
Hete Slddck:y Affics Swicieat (Pty) Ltd.: P.O. Box 417, Roode-

Hasoe: Sldd:lcy biea Transformers (Pty) Ltd.: P.O. Box 9159, Els-
burg 1407. Tel.:

HD- Syns Mévufacisicg (Pry) 146 PLO-Box 63, Roodepoort,
1725. Tel.: 763-

Heinerman Eletrc SA Vid: P.0, Box 881, Johannesburg 200.
Tel.: 3

Hill, Kmlan Smn& Ptors.: P.O. Box 17321, Hillbrow 2038,

HulcmAInmmlum Ltd.: P.O. Box 25, Olifantsfontein 1665.
Tel.: 612201
i

Davies Sl Beg, (7)) Ltd:: P.O. Box 8077, Elands-

ein 1406, Tel.: 3625

Hollcy o  (Biy) L EO. Box 1699, Pietermaritzburg 3200.
1-531

1
Interswitch (Pty) Ltd.: P.O. Box 11048, Johannesburg 2000.
Tel.: 678-1193.

J
Jackson A.: P.O. Box 4814, Cape Town 8000.

K
Ken Sh:psmn: Sl 3rd Floor, Fassifern, 35 Ridge Rd, Durban

Kllpamck SA (P\y] T
Tel.:
Klot.kn:r Mocller (SA) (Pty) L P.0. Bos 100, Kempton Park 1620.

P.0. Box 6869, Johannesburg 2000.

Kw|ku| me: i 0 Box 389, Benoni 1500. Tel.: 892-1062.

L:s:on Lxgh!mg Industries (Pty) Ltd.: P.O. Box 7125, Johannesburg
839

Litecor Elec\ncnl Distributors, P.O. Box 33424, Jeppestown 2043.
Tel.:

Luemasl:r Pmducl.s Lid.: P.O. Box 8973, Johannesburg 2000.
Tel

Lumex (Pry) T2 2.0, Box 39045, Bramley 2018. Tel.: 786-5122,

™M
Marais, G.H. & Vennot
Marthinusen & Coutts: P.O. Box 40018, Clevel
Marthinusen, L.H. Ltd.: P.O. Box 25664, Denve 4;
Mclier, 1. G &Ca (Pty) Ltd. P.O. Box 10867, lohannesburgm

Bodus 1789 Preiors 0001 ol (mz): 1551

Merz & MeLelln: .0, Box 31012, Braamfonin 2017. T 0-574.
Midand Equlpment (Py) Lid: P 0. Box 440, Kempton Park 1620.
975-5

Tonelo Manufacturers (Pty) Ltd.: P.0. Box 14183, Verwocrdburg 0140.
MK, Bleerc Pty Lid: P.0. Box 140, Rosslyn 0200,

e e
. Elec

M.K. Electic (Pty) Ltd.: P.0. Box 83300, South Hills 2136.
Tel.: 613-5721.

th& Koot (Pty) Ltd.: P.O. Box 309, East London 5200
Tel.:

NKF Cvm:p P.0. Box 1679, Edenvale 1610.Tel.: 609-4020/27.
Nocdiand (20) L‘m po Box 23052, Joubert Park 2044.
Tel.:

el
Nei Zlmblhw:(Pvl)le P.0. Box 1975, Salisbury, Zimbabwe.

o
Oak lnd\mri:s(SA) (®) Ltd.: P.O. Box 1172, Pietermaritzburg 3200.
(033

omn (Pry) Lra: PO, Box 514, Roodepoort 1725, Tel.; 21-7758.
Ove, Arup — Ptnrs Consulting Engineers: P.0. Box 52285, Saxonwold
2132. Tel.: 4246624,

]
Phosware (Pty) Ltd.: P.O. Box 391, Springs 1560. Tel.: 818-5811.
Pirel Gesral Cables (84) (Py) Lud: P.O. Boa 605, Florida 1710.

Plantech on o PO, Box 20206, Alkantrant 0005, Tel.: 866448
ower Contractors (Pty) Lid.: P.0. Box 9236, Johannesburg 2000
Tel.:.
Pover Englncers (ny) Ltd.: P.O. Box 44, Eppindust 7475.
Tel.: (021)
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Pow:r  Tosalations (Pty) Lid.: 2.0, Box 308, Edenvale 1610,

PG mes(Ply) Lid.: P.O. Box 1989, Johannesburg 2000.
Tel.: 725-5350.
Preformed Line Products: P.0. Box 958, Pietermaritzburg 3200,
Tel.; (0331) 71520,
Process Control Instrumentation (Pty) LTd.: P.O. Box 5912, Johannes-
+ 6741334,

13
Raychem {P)Ld.: 0. Box 134, Olfanttontein 1665, Tl : 61-1628
Republic Power & Communication Co. (Pty) Ltd.: o, Box418, Berg-
Viei 2012. Tel.: 786-5010.
Reunert & Lentz Ltd.: P.O. Box 92, Johannesburg 2000, Tel.: 836-1351.
Reyrolle Parsons of SA (Pty) Ltd.: P.O. Box 8080, Elandsfontein 1406.
+ 36-2866,

el.: 36
Rogers G.S. (Pty) Lid.: P.O. Box 27169, Benrose 2011. Tel. 24-8134.
8
SA National Committes on Wkmination, P.0. Box 35, Fretor 0001,
Tel..
Scott hCabIes SA Ltd.: P.O. Box 2882, Johannesburg 2000.
Tel

Scottan Cables SA Lt P.0. Box 188,
Tel.: (0331) 61331

Siemens SA (Puy) Lu.: P.0. Box 4583, Johamnesburg 2000
el

termaritzburg 3200,

s.gmmm. S (Pry) Lid.: P.O. Box 51319, Randburg 2125.

Sentrham Tt ox 61204, Marshalltown 2107. Tel.: 836-
Simplex-GE nymng (ny) Lud.: P.O. Box 6268, Marshalliown 2107.

el.
Suehel Elmyn (Ply) Ltd.: 189 D.F. Malan Drive, Northcliff 2195.

Stone Puu F.ledm:l (Stamcor) (Py) Lid.: .0, Box 50292, Randourg
+ 48-1

Sulse Byos SA Lid: PO, Box 930, Johannesburg 2000. Tel.: 37-4170.
Square D. (Pty) Ltd.: P.O. Box 4212, Luipaardsvlei 1743,

(Pty) Ltd.: P.O. Box 8621 2000.

Tel.: 680-3424.

Switchboard Manufacturers (Natal) (Pty) Ltd.: P.O. Box 40086, Red
Hill 4071, Tel.: (031) 838375.

T

Theron R., Bouwer & Viljoen: Posbus 1155, Upington 8800,
Tel.: 48172,

“Thom Lighting SA (Py) Lid: .. Box 43075, Industra 2042

el.-
M Smnh A!nc.n (Ply) Ltd.: P.O. Box 10465, Johannesburg 2000.

Truvelo Mnmlauurcm(?ly) Lid.: P.0. Box 14138, Verwoerdburg 0140,
mbewnymmyy Ltd.: P-O. Box 1905, Vereeniging 1930.

Umplan (Pty) Ltd.: P-O. Box 7259, Johannesburg 2000. Tel.: 22-8971.
ic Sualkorporasi (van SA) Beperk: Posbus 48, Vereeniging 1930
. (016) 45122.

Vaia Products (Py) Lud.: .. Box 35247, Noriheif 2155

1Dy v Nx=k=rk & Geoote: Postn 50645, Randburg
46-64

Van Nlekerk chyn & Edwards: ICL House, Hertzog Bivd., Cape

w

Waco Distributors: P.O. Box 461, Johannesburg 2000. Tel.: 20-6141.

Westinghouse Bellambie (Pty) Ltd : P.O. Box 453, Johannesburg 2000.
Tel.:

W:yels Botha & Hubeé: P.0. Box 575, Irene 1675, Tel.: (012) 63-1114

Yurksnlu Switchgear SA (Pty) Ltd.: P.O. Box 157, Pinctown 3600,
Tel.: (031) 72-1501

z
Zakrzewski Associate P.0. Box 859, East London 5200,

PAST PRESIDENTS - VOORMALIGE PRESIDENTE

1915-17 * J.H. Dobson Johannesburg D.A. Bradley Port Elizabeth
1917-19 * 1. Roberts Durban C.R.Hallé Pictermaritzburg
1919-20 B. Sankey Port Elizabeth AR.Sibson mbabwe (Bulswayo)
1920-22 * T.C.W.D Pretoria * 1.C.Fraser Tohachmsm
1922-24 * G.H. Swingler Cape Town G.J. Muller Bloemfontein
1924-26 * J. Roberts Durban * D.J. Hug ria
1926-27 * B. Sankey Johannesburg JE. Mitchell Zimbabwe (Salisbury)
1927-29 * J.M. Lambe East London J.L.van der Walt Krugersdorp
192931 * R. Macauley Bloemfontein €.G. Downie Cape Town
1931-33 + LL Homel Pretoria * RW.Kane Johannesburg
1933-34 Eiw Port Elizabeth RM.O. Simpson urban
1935-36 . Pictermaritzburg C. Lombard Germiston
1936-37 g Johannesburg P.A. Giles East London
1937-38 . Durban 1.C. Downey Springs
1938-39 Cape Town R.W. Barton Welkom
193944 Unmtata * D Muray Nobbs Port Elizabeth
194445 Johannesbury G.C.Th Vanderbijlpark
1945-56 Zimbabwe (Salisbury) H.T Tormer. Umtali

Zimbabwe (Bulawayo) JK. von Ahlfien Sprin
1946-47 Bloemfontin 3.C. Wadd, Pietermaritzburg
1047-48 E. de C. Pretorius Potchefstroom
194849 BastLowdon K.G. Robson East London
P.J. Botes Roodepoort
INDEX TO ADVERTISERS/AANWYSING VAN ADVERTEERDERS
Aberdare Aycliff Cables ¢ Gopum Industies . 1BC
ECI L. . §  Heinemann Electri
OBC
IFC
3
2
%
milite a

Cullinan Electrical 1

Escom 49

Elecrical Contractors Ass. . 56

53 3 2

Fuche Electrical .. 30 Thom Lighting 5
Gasturbines 8 Toul 3
GEC Cables ..... e | Tk &

11 Usko i 4“4

Golnix 32 Complete Cabling Equipment - 3
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is light work

wiring Rhino

Drywall systems!
1) 2 i
} / el

2. the abundance of working space and the

elimination of chasing make the plumber's
erected the framework . . . and electrician’s task a foy. It is convenient
and time saving.

4. leaving the electrician and plumber to provide
the finishing touches in the form of plugs and
cover plates before the painter decorates the
finished wall.

3. With the pipes and conduiting in place, the
drywall erection team apply the Rhinoboard
cladding to the framework,

The resulting fully serviced and attractive wall is completed in
a fraction of the construction time of a conventional wall!

s CYPSUM INDUSTRIES
Head Office, Bedfordview 615-6470. Cape, Paarden Eiland 51-6021. OFS, Bloemfontein 74893,
Natal, Pinetown 72-9236. Port Elizabeth 32-2948.
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BRINGING YOU
POWER TODAY WITH
TOMORROW
IN MIND.

@

african cables



