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PHOSWARE LIGHTING

T

Johannesburg Civic Centre — By courtesy of Johannesburg Municipality
To ensure that our products comply with the particular specification
concerned and to set a seal of reliability upon the data we publish

we have constructed our own Lighting Laboratories in Springs.

Quality controls as well as design and development of lighting

equipment are some of the Laboratory functions. Visitors are welcome.
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The siren screamed a warning
through the quietly humming Factory.

But everyone just smiled. Including
the Managing Director!

No. They weren't crazy. Just relieved. Because every time the Alarm
#, it was anothor apportunity to cut down on Electricity con-
sumption. And save the Company a great deal of money.

actory’
gamo ‘Saegalara an Alarmi i your o0 the P
o datermined Prak mply shut of all nan-e5sen
Peak . the Sangalarm can be st 1 shat

off nen-essential equipment sutamatically. Afl by itself !
I this way, e custat your Power canbe dramaticaly educed ieough fower Oarand Chags: The
Savingcould bo s much s howsands f Rand s mont,

SANGAMO SANGALARM

—the Good News Alarm.

am. The
saunwr Bils

ENGINEERING
A Hubert Davies Engineering Supply Company.

P.0. Box 1386, Johannesburg 2000, Tel. 36-2511. Telex 8-0693.
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A DECKING WITH PVC CONDUIT
PRIOR T0 CONCRETE BEING THROWN

Internationally
accepted & used

PVC Electrical Conduit Systems &
used around the world

afficiant and relisbile. Loeally manufactured, PV Conduit has the full apraval of 525, th
o Wil Elatniy Untaaiogs o Bouth Aries 0 ot 100 S Alcn

Municipal

Specnfy PVC -it pays

wional J 13661
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OFFICIAL OPENING - AMPTELIKE OPENIN

Mr K.G, Robson : President

Burgemeester. randshid West en mev West, raadslid

sondere plesicr om u almal baie hurik welkom ic
d ing van dic Vere
uid-Af

Tegni

Munisipule. Elekirisiteitsor

d aan serueloriag odvdix kan die Burge
" ¢ bedank 4 sy te
speningsrede te

taric 1own of Somer-
Soulh Alres's lasting joys
having so generously d
Moting e

w the lndics are looking
3 1o know the Mayoress, Mes West You wil bs in
stcd Lo know that the registered atie

nce is 308

Fam sure that this will be for us an especially memorable time
% Now it s with very real picasure that 1 call on His Worshi
iew of the delegar y
g RCRE Councillor AJ. West, to open this Seventh Technical Me
AMEL

The Mayor of Somerset West, Clir A.J. West

Mae die Pre: gaste, dames en here, buie hartlik welkom in die
Hotentots Holland

We are pleased and the first A M E U Technical Meet
10 be hald in the Western Coy

Saimaret Wt bk ery (i ths

Presidents of the A M E U, Mr H

¢ lluulu\lnuu,rhn

cently, Mr Ivan Hess, also a fo

Our previous Town Elecirical Fi
he present Port Elizabeth ( ity El
sent here today

cer, Mr Adams,
trical Eng

Me Phsident this i a
ir ]

country in which 1o fiv
10 has turned 37, wi

confirm, Mr Eastman pleuse

so has very close ties with Escor
to the Escom delegat

.

g part

whe shou
ral by our Mr
ly you could convince them ik
e popular!

v ador

Mr. and Mrs. iorace Eastman, Past Pre

orary Mewiber Mnrd kirisiteit en elektronik

e Presideat, ons leef in dic ccu vun e
past € Towm, city electric engineer, retired in Somersed daar is vandsg by et vin ons lewens wat nie daardeur geraak,
eri bevorder of verg d nic
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Ons. s Rade en Raadslede mask suat op u kund
trou dat w besprekings tydens dié verg

heid en kennis e
ing die nuitige ekonomiese en

A, kot ik <IEEAS, T ves ATy Al T

Mr President, ladies and geatlemen, may 1 wish you all a happy stay in
aet Went i the Hexlaios Holland and sy | expres ahe with
will all visit us again now that you know us better.

u almal'n ename verblyfin
en dic Hotientots-Holland toehid en mag dic verrigtinge die hoé doel
stellings van die Vereniging bevorder

Mnr die President, dit is met groot genoeé dat ek die Sewende Tegniese
Vergadering van die Vereniging van Munisipale Elektrisiteitsondeme-
igs hiermee behoorlik oop verklasr.

M President, it now gives me pleastire to declare the Seventh Techn
Mecting of the Association of Municipal Electricity Undertakings open,

Mr K.G. Robson : President

Mr Mayor, thank you for your friendly welcome to Somerset West and
for having so gruciously opened out meeting

Coming as 1 do from elosc-by 1620 Sctler country, il was nteresting t0 me
Somersct West was established in that same year of 1820
do particular times bind peoples together.

aperation given ai ll iesin hisowh fficient and Charming way during
e many months of preparation for this mecting

May 1 now ask all the Honorary Members and past Presidents present
here today 1o stand up with Mr Exstmann. 1 should also like all past

o stand up, and then, lastly, may | ask those newly appointed
Engineers attending 3 Technical Meeting for the first
time Lo rise, sothat we may recognize them, We welcome you here tothe
A M E U and trust thal your association with the A M E U will be & long
and pleasant one

Mnr. Piet Botes, aangewese President.

Dan wil ons graag ons sekretaris, Mar Bennie san der Walt en sy vroy
Annatjie, gelukwens mel hul verkicsing s Burgemecsicr cn Burge.
meestersyrou van Roodepoort. Dit is vir ons 'n besondere prestasic en
cer en ons is trots op hulle

POLYPHASE
WATT-HOUR
METERS

* Accuracy ratings to BSS, VDE and IEC specs
* Case dimensions to DIN specifications
* Magnetic bearings
* Transparent or standard black covers
* Transformer or direct connection
* Ex-stock availability of the following:
-/5A 380V 3-wire
—/5A  220/380V 4~
25A  220/380V
50A 220/380V
100A  220/380V

Made in Western Germany by: Distributed in South Africa by:

U " PAN AFRICAN ELECTRC BTY) 1T0
Deutsche Zahler-Gesellschaft 18-20 WNGER STREET DUFBAN 4001
PHONES— 321627 324952
TELEX— 6-2793
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TRAI ERS
TRANSFORMATORE

VIR ALLE ELEKTRIESE
INSTALLASIES EN |
VERSPREIDINGS NETWERKE

11 KV. SWITCHGEAR
11 KV. SKAKELTUIG

ANODE  Eiectrical Engineering & Construction Company (Pty.) Lid.
Elektrotegniese Ingenieurs en Konstruksiemaatskappy (Edms.) Bpk.

Tel. 55-6211/8370 — i
P.O. Box 673 .
Posbus 673

Brakpan, Transvaal

1540

COMPACT SUBSTATIONS
KOMPAKTE SUBSTASIES

FOR ALL ELECTRICAL
INSTALLATIONS AND
DISTRIBUTION NETWORKS &

HENRY BARNARD STRBSTLIOHTING

STRAATBELIGTING

TRAFFIC LIGHTS
VERKEERSLIGTE
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Vinr. Rid. Hennic Uu;yhlﬂuwhpm’rh Piet Botes (aangewese President)|.
Gert Hioman {Stodshierk v Somerse: Wes). Burgemeesier West en Bemi
v der Walt {Sekretaris VMED)

S.H. HAWKESWOOD Pr. Ing., G. ing. B.S¢ (Ing). LLEL AGIS

Mr. K.G. Robson ; President

Our first paper is titled “A Demand Controlling Domestic Elcctricity
Taril” and it gives me great personal pleasure 10 introduce the author
an Hawkeswood. | shauld like 10 give you » few details of his career.
He obtsined a B.S¢ degree from the Natal University and later obtained
his CMIS, He worked for some years for Messes Merr & MeLellan of
S on a sumber of projeis nd il was a East London while
working on & project for ESCOM, that | first met him. He then o
{rom Mers & Mel.llan, to become Depuy Ciy Eelcirical Enginger of
East London and then, after some years, he moved fo Richards Bay as
the town electrical engineer and, | may say it publicly. 1 think he was 1
tremendous gain for Richards Bay in those carly days. He is & member of
the working group of the Elcctrical Energy Conservation Board

It is my pleasure now 10 ask Ms Hawkeswood to come forward 1o pre-
sent his paper on a Demand Controlling Domestic Electricity Tariff.

"N AANVRAAG-BEHERENDE HUISHOUDELIKE ELEKTRISI
TEITSTARIEF

SAMEVATTING
Dic referuat beskrywe die besluite wat gelei het tot die insselling
Aanvraug-behy ekirisiteitstariel vir huishoudelike verbruikers in
Richardshaai, die werking van die

ief en die resultute van die tariel

I BIE BEHOEFTE OM HUISHOUDELIKE ELEKTRISITEITS-
AANVRAAG TE BEHEER

Dic Richardb:

vraag-beherende clekirisitcitstariel vir huishoudelike verbr

stel

ber 1973 hesluit om 'n a
ikers in te

Die oarspronklike redes waarop hierdie besluit gebaseer was, tesame
me1 daaropvalgende ondersteunende redes word hieronder u

engesit

1.1 Billike bydracs tof die ansrasgrermante koste van elektrisit
Soos d|¢ meeste plaaslike besture in Suid-Afrika koop Richardsbaai
eleirkiet van di Hekirislissoorsiningskommisie (EVKOM)
teen 'n koste bepaal deur ‘n tweedelige tarief besiaande wit ‘n
ki AbeeaAg: (EVAS) Encrghe: (IWHY et

Our die jare het baie plasslike besture elekirisiteit aan huishoude-
like verbruikersverkoop teen "n prys hepaal deur 'n tweedelige tarief
bestannde uit *n cncrgics (kWhe) tarief en 'n vaste taricf of 'n kamer-
tarief of bepaal deur 'n cendelige blok-intervaltipe tarief bestasnde
it "n energie- (kWh-) tariel ulleenlik - die belangrike vorweging syn-
de dat die raagverwante koste nie verhual word deur meting of
beheer van die sanvraag van individuele verbruikers nie. maar des
raming van dic gedeelte van die totale sanvraagvervante kostc
wat elke verbruiker moet betsal, of dirck f in verhouding met dic
getal kamers op die verbruiker s perscel

In afwating van sekere tendense, naamiik

® 'n sanslenlike verhoging in Evkom & tariewe, veral die aan
tarief (dit het intussen plussgevind) en

&

® 'n betekenisvolle vermeerdering in die grootie en getal toestelie
geinstalleer in huishoudelike persele, veral in die middel en hoér
inkomstegroepe.
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Mr. S H. Hawkerw
MAND CONTROLLING DOMESTIC ELECTRICITY TARIFF

YNOPSIS
The paper describes
mand sontrolling elecur
Bay. the oper

decisions leading up 10 the

roduction of u de-
tariff for domestic consumers in Richards
the tarifl and the resulis of the tarifl

I THE NEED TO CONTROL DOMESTIC ELECTRICITY
DEMAND

I November 1973, the Richards Bay Tawn Board resolved (o introduce

u demand controlling electrisity tariff for domestic consumers.

The original reasons on which this decision was based, together with sub.
ons which suppart the decision, are set out below

1 Easknbecouribtonstoads the dema laedco of sty
In common with most local authorities in Sowth Africa, Richards
Buy purchases electriciiy from the Electricity Supply Commission
(ESCOM) at 4 cost determined by & two-part 18rifl comprising
maximum demind (kVA) charge and un crergy (kWHh) charge

Over the years, many local authorities have soid electricity 10
domestic consumers ata price determined by i two-part
prising an c

7 com-
rzy (KWh) charge and a fived charge or 4 room eharge
or determined by u ane-part block-interval type tariff comprising an
energy (kWh) charge only - the important consi
the demind related costs are not recovered by measuring or co
ling the demand of individual consumers but by cstimating the shure
of the total demand related costs each consumer must pay, either
directly or in proportion to the number of rooms of the consumer's
premises.

In anticipation of certain trends, namely-

® A substantial increase in Escom’s tarifT, especially the demund
taril (s has subscquenly taken place) an

® A significant inerease in the eapacity and number of appliances
installed in domestic premises, especially those of the middle und
upper income groups.




was een van dic vernaamste redes om af te wyk van die konven-
sionele tariefstelsel hierbo beskrywe en ‘n tariel in 1e siel wat
muksimum wanvzaag Of meet Of beheer, om te streef na 'n situnsie
waar die spaarsamige verbruiker ne die koste vun die verkistende ver-
bruiker van elektrisiteit sobsideer nic.

In die 1977/1978-boekjaar s die relatiewe waardes van die ver-
naamste bedrae van die Elekirisiteitshandelsrekening van die Ri-
chardbaaise Dorpsbestuur so0s volg geraam:

Verkoop van elekirisite

min Ankoop van clekirisiteil
Maksimum sanvrass (<VA)
Energic (kWh)
Administrsickosic
Onderhoudskoste
Leningskoste
Kapitaalontwikkelingsfonds

Netio surplus

Aangésien aanvraagverwante koste omirent 50%, - 607, van die
totale Koste van clektrisiteit in Richardsbaai uitmask, i die mening
dat duar goeie redes bestaan vie ‘n triel wat, sover dit praktics
moontlik is. verseker dat alle verbruikers bydra ot hierdie koste in
verhouding met hulle individuele samvraag vir clokirisiteit

(*Nota: Die 1977/1978-begroting word beskau as ‘n akkurater
e tdige Kaste van elekirisiteit aangesien dit
die groat Evkom-verhogings vam 1976/1977 instuit.)

1.2 Besparings vir verbruikers
Omarent S0, van die huidige totale koste van elekrisicei is betaal-
ings. Vs de ki

baar aan ‘an die oste,
sasmgestel uit items s00s energievorderings betaslbaar axn Evkom,
adminisirasickostc ¢, is daar min ruimtc ¥ir enige noemeaswalr-
dige hesparings in die prys wat verbrujkers vir elekirisiteil betaal

Asngesien totale stelselzanvrazg (ot 'n mate beheebaar is. en aangc-
sicn "n relutiewe klcin persentasie verandering in totale betaalbare
sanveaagvorderings 'n betekenisvolle effck o die prys van elekirisi-
it kan hé, was 'n vername rede vir die keuse van 'n tasie wat aan-
wvraag meet of beheer, om die verbruikers in staat tc stel om elektrisi
eitkaste te verluag ¢n oor die lang termyn die koers van verhogings
in elekirisiteitkeste t¢ verlsag

Vi van netwerkkosie

In " groeipunt soas Richardsbii s af die nelwerke opgerig oor 'n
relaticwe Kort periode tecn die hot koste wat in hierdie dekade ge-
heers het

Die gevolge van hiérdic tipe van ontwikkeling is dat die infrasiruk-
Lurleningskaste wat it tariewe verhaal word hoog is en dat dic
verspreidingsnetwerkkaste wat verhaal word it die verkoop van
grond ewencens hoog is.

Met betrekking tot hierdie en stige hoé metwerkkosie, is
daar twee belangrike redes vir die keuse van "n taricf wat sanvrasg
meet of beheer.

® Deur deurlopend die aanvraag van verbruikers te meet, ward
waardevalle ststisticke verkry, nie net van die individuce aan-
vraa van verbruikers op cen tydstip nic, maar ok vun die indivi-
duele aanvraag van verbruikers oor 'n ling periode wat verande-
rings in verbrudkpatrone mag uitwys. Op hulle beurt word hierdic
watisticke gekorreleer met lasregisirasies op verskillende dele
van die netwerke om ontwes eicrs te verkry, di die
N.D.M.A. per persec vir die verskillende gronties gedecites van
die netwerke kan geskat word van dic masridelikse lesings van die
individucle nanvrae.

@ 'n Effekticws sanvrasgmetende of -beherende tariel het ‘n
beperkende inviocd op die gemiddelde aanvrasg van verbruikers
wat die netwerkontwerper in stant stel om (¢ ontwerp binne
Klcinet toleransies. In dic geval van bestaande netwerke sal die
beperking van aanvrang waarskynlik die 1ockomstige nodigheid
‘om die kapasitsit van dic netwerke te verhoog, verminder indien
nie uitskakel nie.

an di n e

one of the main reasons for deviating from the conventional tariffs
described above and for opting for a tariff which cither measures o
controls maimum demand, was to aim for a siuation where the pro-
dent consumer does not subsidise the electricity asts of the extraragant
cansumer of dlectricity.

In the *1977/1978 Financial Year, the relative values of the major
smaounts of the Electricity Trading Account of Richirds Bay Town
Board have been estimated to be as follows—

Sules of Electricity 10,
less Purchises of Electricity

Masimum Demand (kVA) W,

Energy (kWh) a

Administration Costs

Maintenance Casts

Loan Charges

Capital Development Fund
Net Surplus

Since demand related costs equal about 30% - 607 of the total price
puid for electricity in Richards Bay. there are considered (0 be
strong grounds for atarifl which, as far s s reasonably prastical. sn-
sures that all consumers contribute towards their share of these costs.
in proportion o their individual demands for clectricity.

(*Note: The 1977/1878 Esiimates are considered o pravide a more ac-
curate picture of present dey electricity csts since they incirpo-
rate. the very large Escom increases brought into. effect in
1976/1977)

1.2 Savings for consumers
Approximately 50% of the total cosi of electricity is pavable (o
Fxcom us demand charges at present. Of the remaining cost, made
up of items such a5 encrgy charges payable to Escom, administra-
vion costs et there i lttle scope for making any significant savings
i the price puid by the consumers for elects

Since total system demand i t0  deégree controllable and since &

relatively smal percentage shange in total demand chrges payable

can have o sigs flect on the price of eh ty, un imp

reasan for opting for 1 demand measuring or conirolling tariff was 10
the opporlunity of " ity

the long term reducing the rate of increase of clecir

costs

Reductions in network costs
In & growth point such as Richards Bay, all the networks have bes
constructed over o relatively short period at the high costs which
have obtaincd i this desade.

The consequences of this ype of development are that the infra-
siructure foun charges which are recovered via the tariffs are high
and that the reticulation costs resovered via the sale of serviced land
are equally high.

With regard to these-and future high network costs. there are two

important reasons for opting for a demand measuring or controlling
arif.

@ By continuously monitoring the demund of consumers, valuable
s roduced. not only of the individual demands of con-
sumers 4t one time but of the individual demands of consumers
awer it long period which may highlight changes in consumption

tterns. In tumn these statisiss are corrcliated with the load
recordings of different parts of the netwarks Lo provide netwarks
design parameters i ¢, the ADMD per dwelling for the different

. sited sections of the neiworks can be estimated from the monthly
readings of the individual demands.

® An cffective demind messuring or controlling tariff has a restric-
ive effect on the aversge demand of cansumers and the network
designer is afforded the opportunity of designing his networks
within much closer tolerances. In the case of existing networks,
restrictions of the demand will probably reduce, if nat eliminate
the future need 10 increase the capacity of the netwarks.

Same iypical relative values of the costs of reticulating 8 200 plot
VMEQ TEGNIESE VERGADERING - MEI 197%



benet vir verskillende waardes van die N.DM.A. vir 15 - 25 instal:
Iasics word hieronder uiteengesit-

Relatiewe kosie

N.DAMLA. (KVA)
6 TG - 11,
- 107

5
4 100°
3 247 95

In Rickarisaai wend NDM.Aonteerpuasrdes wan 4 KVA pes

installasic w'd 15 - 25

installasies voorsien, en 2 kVA per huishoudelike mmum vir die
en wat van

200 - 40D erwe voorsien, gebruik. Voorsicning word gemaak in die

ontwerp vir die ockomstige installering van addisionele toerusting
it verhoogde las us dit benodig sou word,

Klarblyklik kan groof besparings gemank ward. nic alleen in dorps-
gebiedkapitaalkoste nie, maar ook in die sanwending van matcriale

netwerke te ontwerp e te bou gebaseer op ' N.D.M.A, wat redelik
akkuraal is.

o van dm Mmmr van Ekonomiese Sake is baic
rwer by konferensies, simposiums,

besonderhede in te gann, is daar weinig ruimic vir twy!
3

iizalkoste peassosieer met dic opwekking, transmissie en ver-
spreiding van elektriese krag sal aanhou siyg in die tockoms.

Ongetwyfeld sal corwegings rakende kupilasiuitgawe op eleki
teitopwehing en -verspreiding in dic tockoms meer Krities heskou
word, wat kan lei tot 'n meer kritiese oorweging van die nodigheid
van uitbreidings van dic opwekking en verspreiding van krug.

n Belangrike rede vir die keuse van " tariel wat aanvraag meet of
beheer. s die duarstelling van 'n meganisme waardeur sierker be-
perkings of aanmocdigings om sanvraag in toom te hoi of te vermin-
der. ingestel kan word, sou sulke beperkings of nanmocdigings in die
toekoms nodig word.

Met die oog op die behncfie om cnergic tc hespaar, is 't noodsaak-
like versiste van enige aanvraagmetende of -beherends taricf dat 'n
vermindering in aanvrang e 'n verhoogde energieverbruik ot ge-
ol sal hé nie. Di¢ tarief moet 'n vermindering in beide aanvrasg cn
energieverbruik aanmoedig.

1 VAN L ENKEL-

FASIGE HUISHOUDELIKE VERBRUIKERS SE AANVRAAG TE

MEET OF TE BEHEER

“n Aantal verskillende metodes van beheer of meting van die sanvraag
beskikbare

tocrusting is ondersoek.
21 Vergelyking van metodes
“n Beskrywing van die werking van die verskillende metodes van
s o i ol Al o R i o dic
metades. suas gesien deur die skrywer,

(2) KVA of ampére-aans
Met hierdie metode word 'n aparte Ampére-aanvrasgmeter
bykomend tor die kWhemeter of 'n saamgestelde KVAKWh-
meter by elke verbruiker geinstalleer.

Met twee meters is die prys van hierdie metode redelik en het it
die voordeel dat die tarief nie alleen aanpas by die Evkom-tariel
nie. maar maklik gewysiz kan word om by omstandighede te
pas,
Alle verbruikers word billik behandel. Hierdie & ‘n non.
wm.mwe metode omdat “n goed ontwerplo tarief 'n ver-
indeting in asnvrasg oor die hele vier-en-twintig-uur-periode
ano«:rg en sie net gedurende spesifieke tye pedurende die
dag nie d.i, dit mocdig ' beter lsfakior wan

Die belangrikste nadele volgens die mening van dic skrywer is
dat dic meters maandeliks gelees en herset moet word, die me-
terlesings is onderhewig aan bedrog, cn praktiese probleme be-
staan in Richardsbasi om akkommodasie vir die ckstra kVA-
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e o dincten el ofthe ADMD fo1 .- 2 Imsaiom

ADMD (KVA)

Iehllu(‘nl

In Richards Bay. ADMD design figures of 4 KVA per domestic in-
siallation for the low voltage reticulation networks feeding 15 - 25 n
stallations and 2 KVA per domestic installation for the high voltage
reticulation and Lransformers feeding townships of 200 - 400 plots.
are used. on i made in the design (o0 install additional equip-
ment in the future 1o cater for increased loads, should this become

Obviously. big savings, not only in township capital costs but in the
utifisation of materials such d aluminium (ratural
resources which are being depleted) cun be achieved hy designing
and consirusting networks based on an ADMD which s reasanably
accurately determined.

4 Demand savings in the national interest
In addition to the request made by the Miister of Ecanomic Affairs.
much hus been written and spoken about this subjeet at conferences.
symposiums, in the press and on radio and iclevision programmes
Without going into detail, there is little room for doubl that the
capital costs involved in generating. transmitting and distributing
clectrical power will continue 1o increase in the future.

Undoubiedly, decisions to incur capital expenditure on clectricity
power production and distribution will be more ritically examined
in the future, which in turn could result in a more eritieal appraisal of
the needs 10 expund power production and distribution,

An important reason far opting for & tariff which ither measures or
controls demand is 1o provide the mechanism whorcby stronger
resirictions or incentives 1o contain or reduce demand may be
applied, should such restrictions of incentives become necessary in
the future.

In view of the need o conserve energy. an esential requirement of
vy demand measuring or sontralling (ariff i that a reduction in de-
mand should Aot b
tiom i the tariff should ¢ncourage hoth demand and energy svin.

2 AN INVESTIGATION INTO SOME DIFFERENT METHODS OF
MEASURING OR CONTROLLING SINGLE PHASE DOMES-
TIC ELECTRICITY DEMAND

A number of different methods of controlling or measuring single phasé

domestic electricity demand: using commercially available equipment,

Mave been investigated

21 Camparison of Methods
A description of the operation of the different methods of measuring
or controlling demand o single. phase consumers and the
merits of the different methods, as viewed by the author, are as
Tollows-

(4) KVA or Ampere Demand Metering
With this method, 3 separate ampere demand meter in addition
1o the KWh meter or 4 combined KVA/KWh meter is installed at
each consumer's premises.

Using two meters, this method is reasonubly vnl:=d md has the
advantages that the tariff used not 1o the
Escom tariff but can be casily changed to'suit gl

All consumers are treated equitably. This i a non time-selective
method in that & well designed tariff encourages a redu
demund over the fu r hour period and not st speci-
fic times during the day i.e, i encourages an improved load fac-
or.

The main disadvantages, in the opinion of the suthor, are that
the meters musi be read and reset once 3 month the me
readings are subject 1o fraud and pratical difficulties exist in
Richards. Bay in providing secommodation for the additional

1"




meter te voorsien. Hierdie lsaste nadeel val weg s ‘n gokombi-
neerde kY A&Wh-meter gebruik word, maar die kosie van hier-
die meter is hoog.

(b) Outomatlese Lasvermindering
i Scin wat in die kragnetwerk ingespuit word, isolcer die ver-
bruker se warmwatertoestel gedurende kruintye volgens hier-
die metode.

Hierdie is 'n tyd-sclektiewe metode omdat dic waterverhittings
las geisoleer word gedurende kruiniye om dic kruinlas te
verminder. Dic tocrusting kan ook gebruik word om munisi-
pale. kommersiéle en industricle pompe of verhitting ie isoleer
gedurende Kruintye en kan ook ander munisipale funksies ver-
rig s00s die beheer van sraatverligting. Nog 'n veordeel is dat
‘n betekenisvolle las geisoleer kan word gedurcnde gedeelt
like verlies van verspreidingsnetwerke,

Aungesicn die verbrulker se las saamgestel s wil 'n aantal toe-
Stelle soos 'n stoof, warmwatertoestel, lugversorgers, ruimtever-
warmers, ketcls cns. is dit die mening dat daar 'n santal nadele
aan hierdic metode verbonde is, naamiik-

iy As vragvermindering beperk ward ot warmwatertoesteic
alleen, word verbeuikers nic aangespoor om hulle ander Loc-
stelle oordeeikundig te gebruik nie: ho¢ aanvrac kin nog
vourkom en die verkwistende verbruiker word nic verhoed
om vaordec te trek uit die spaarsamige verbruiker aic. 0ok
kan die tockamstige vervanging van clekiriese veehilting
deur sonverhiting hicrdie metode oneffekiief maak.

(i) Sonder om die verbruiker se gebruik van sy toestelle san-
sienlik te beperk, is die auntal toestelle wt deur hierdic
mefode heheer kun word beperk. ‘n Belangrike nadeel word
gesien in die nodige loesig om Le verseker dat daar nie met
dic beheerde stroomhane gepeuter word nic.

(€) Tyduariefafmeting.

Met hierdie metode word tydtariefmeters geinstaliect of
konvensionele enkcircgister-kWh-meters word omgeskakel na
1yduariefmeters

Tydtariefmeters het twee registers - die een register meet kKWh
‘deurlopend cn dic ander register meel kruin-kWh. Die tweede
reister word in werking gestel deur 'n solonaide in die meter,
wat deur 'n aparte tydskakelaar of deur 'n rimpelbeheerrclé
beheer word.

Die kruin-kWhoregister word gedurende die kruintyd in werk-
ing gestel deur middel van dic tydskakelaar of dic rimpelbeheer-
relé, “n Hor tarief word gehef vir kruin-kWh of 'n lner tariel vir
nie-kruintye.

Hierdie is 'n tyd-selekiiewe metode Wat, met ‘n pepaste tariel.
verbruikers aunspoor om hulle clekiriskeitverbruik gedurende
Kruiniye t¢ verminder of aliernatiewelik water en kamers buite
kruintye te verhil,

Na die mening van dic skrywer is die vernaamsic nadeel van
hierdie' metode die ot aanvanklike koste van mesttoerusting.
prakiiese probleme om in Richardsbasi akkommodasic vir dic
ekstra rimpelrelé of tydskkelaar e voorsien, en die operasio-
nele. dat die verbruik: d i
gemect ¢ dus beheer word gedurende kruintye.

(d) Lastariefafmeting.

Met hierdie metode word lastariefmeters geinstalieer of kon-
vensioncle enkelregister-kWhemeters word verander om s
lustariefmeters te werk. Lastaricfmeters het twee regisiers -
e cen regisier meet kWh deurlopend en die ander meet oor-
masteenhede.

Hierdic tweeds registor word in werking gestel sodra ‘n vooraf-
gesielde sanvrasg oorskry word. Die meters kan gestel word om
oormasicenhede tc begin regisireer by aanvrac fwssen 3 KW en
16 KW in 1-kW-stuppe.

Die taricf wat gebeuik word mes hierdic metode kan hestasn uit
“n vaste hefTing vir elke instelling van kW plus ‘n KWh- en "a cor-
maat-kWhatief, of 'n enkele vaste heffing vir 'n enkele instcl
ling. 56 & KW, plus 'n kWh- en " oormaat-kWh-tarief. Die san-

VA meter, This last disadvantage falls away if @ combined
KVAKWh meter is used. but the cost of this meter is high

(b) Automatic Load Shedding
A signal injected into the supply mains isolates the consumer’s
witer heaters during peak pericds with this meihod.

This i o time-selective method in that the total water heating
Toud is isoluted during system peak periods 1o reduce the peak
loads. The signal injection system canalse be used 10 isolaie
municipal, commercial and industeial pumping or heating loads
during system peak periods and perform other municipal fune-
tions such s switching streetlights on and off, Another advan:
tage is that a significant load can be shed during times of partial
failure of supply equipment.

Since the consumer's load s prodused by « number of
appliances ie. cooker, water hoter, air-conditioners, space
heaters, kettles there are considered 10 be 4 number of dis-
advaniages of this method, namely~

() 1 load shedding is restricted to water heaters only, con-
sumers are not induced to use their other appliances conser-
valvely, high demnds can stll esult and extravagant users
are not siopped from benefiiting 4t the expensc of the pru-
dent users, Aléo the possible replacement of clectric heating
with solas heating in the future may render this methed in-
effectual.

(i) Without severely restricting the consumer’s use of his
appliances. the number of appliances which ¢an be can-
trolled by this method is limited. A major diadvantage is
seen (o be the “policing” function necessary 10 ensure that
the circuits which full under the [oad shedding umbrela
not tampered w

(¢) Time Rate Metering

With this method. time rate meters are installed or conventional

single register KWh meters are altcred (0 operate us time rate

meters.

Time rate metcrs have two registers - the one regisier measuriog
Vi i and the eg) kWhs,

The second register s brought inlo operation by energising a

salenoid i the meter. The solenoid is energised cither by o

separate time clock or by means of u ripple control relay

At peak hours, the peak kWh register is brought info operation
vither by means of the pre-set time clock or by means of a signal
injected into the supply mains which operates the ripple relay. A
igher tariff rate is charged for peak kWhs of u fower rate for
off-peak hours.

This is a time-selcctive method which, with  suitable (arif. -
duces consumers ta reduce their electricity conumption at peak
hours o altesnatively induces consumers 10 heat water of rooms
an oft-peak hours.

In the opinion of the authar
method are the relatively
ment, practical difficul
Richands Bay for the additional ripple relay or time ¢lock and
the operational disadvantage that the: consumption of energy
and not the demand is measured and hence controlled during
peak hours.

e main disadvantages of this

(b) Load Rate Metering

With this method, load rate meters are installed or conventions!
single register kWh metess are altered (o operaie s load rate
meters. Load rale meters have two registers - the one regisicr
measuring kWhs continuously and the other measuring excess
kWh

This second register is brought into operation when a preset de-
mand is exceeded. The meters miy be set Lo start measuring ex-
coss kWhs at any lod between 3 kW and 16 kW in kW steps

“The tariff used with this method can either impose & (ixed charge
for cach pre-set kW step plus u kWh and an excess kWh charge
or one fixed eharge for one setting, say 4 KW, plus a kWh und an
excess kWh charge. The recommended charge for excess kWhs
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beveelde tarief vir oormaat kWh i omirent 6 masl die tarief vir
gewone kW]

Hierdie is 'n non-tydselektiewe metode omdat dit ‘n verminde-
ring in aanvraag oor die hele 24-uur-periode aanmocd;
bevorder 'n beter lasfuktor. Alle verbruikers word bili
del en met hierdic metode betaal verbruikers vir aanvraag net
terwyl die aanvrasg bestaan, Die taricl kan maklik sangepss
ward om by omstandighede te pas.

7

Tariefstroombrekerbeheer

Met hierdie metede betaal die verbruiker 'n vaste maandelikse
heffing voreenkomstig n neergelcpde skedule vir dic verskillen-
de groottes stroombrekers geinstalicer — hoe hoér die
ampércaanslag van die stroombeker, hoe hoér die heffing.
Hierdie & ook 'n non-tydselekiews metode omdat dit ' beter
lasfaktor aanmoedig en het dic groot voordeel van baie lae

e,

Die grootste nadeel van hierdie metode, na die meaing van
die skrywer. is dat verbruikers 'n stroombrekergrootie kies om
by hulle kruinlas te pas. Te alle ander tye kan hulle sanvraag dus
toeneem tot hicrdic waarde. cn geolglik kan dic dociselling van
dic tarief, naamlik om aanvrusg te beheer, in ‘n groot
verydel word. Dit i die mening dat hierdic metode *n onredelike
beperking op dic verbruiker se pebruik van elekrisicet stel om-
dat by verhoed word om ten valle van sy toesiclle gebrufk (¢
maak by daardic gelecnthede wal in elke huishewoner se lewe
opduik byvoorbecld die aankoms van onverwagte gaste of dic
hou van *n partytfie.

22 Koste van benodigde toerusting
Tabelle | en 2 toon dic benodigde toerusting en dic gerasmde koste
danrvan, gebascer op pryse en arbeidskosic wat in 1977 in Richards-
baai geheers het, van die verskillende metodes. Dic

s about 6 times the charge for ordinary kWhs.

Thisis 4 non time-selective method in that t encourages u reduc-
tlon in demand over the full twenty-four hours period i.c. it en-
courages an improved load factor. All consumers are treated
biy and wilh this method, consumers are only charged for
masimum demand when they incur the demand. The tariff
charge can be easily adjusted 10 suit circumstances
) Tarifl Circuit Breaker Control
With this method, the consumer pays 3 monthly fived charge in
sccordance with a laid down schedule of charges for the
different sizes of tanil circuit breakers installed - the higher the
ampere rating of the circuit breaker, the higher the charge.
This s also a non time-selective method i.c. it sncourages an im-
proved load fuctor and has the principle sdvaniage of very low
cost
The main disadvantage of this method, in the opinion of the
author, i that consumers tend 1o opt for a rating of circ
breaker (o cater for their peak loads, In turn this means th
all other times, they can impose a demand up 1o this maximum -
G I T
controlling maximum demand, may to & large extent be
dz!umd This method s considered 10 place an unrcasonablc
on the consumers use of slectricity In that he is
i) o ki ot i of e stk [ e
aceasions which crop up in every houscholders life c.g. the
arrival of unexpected guests or the holding of & party

2.2 Cost of Equipaient required

Tahe | and 2 detail the equipment required and the estimated cost

mmu!. based on the prices and labour rates ruling in 1977 in

these different methods. The relative values in 1977

s lm)mavmalely L 154 mare 1S o 197 it sh
comparison was originaly made.
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n Auntal konvensionele enkelfasige meters is oorspronklik vervang
deue lastariclmeters i Richardsbasi. Aangesien verdere onder-
sock bewys het dat konvensionele cnkelfasige meters ompeskakel
Kan word na tyd of lastarielmeters, ilustreer hierdie tabel die
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A number of conventional single phase meters were originally
epltad wil ind e et Rinlrde hay. Sl ferfe 1
vestigation has proved that conventional phase meters can be
Mo Lot s s
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We can reduce your Transformer
Failures.
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We use our successful heat and
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vergelykende koste van die verskillende metodes wair 'n bestaande
stallasie gewysig word.

comparative costs of the different methads where an cxisting instal-
lation is changed
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Keuse van metode Choice of Method

Die metode wat gekies is was lastariclafmeting en dic redes vir
hierdic keuse was 3008 ol

Ondervinding in ander lande
Listariel-ariewe is ander andere met grool sukses gebruik in Noor-
wed sedert 1956,

Lewensvatbaarheid oor die lang termyn

The method that was chosen was Load Rate Metering and the
resson for this choice were as follows-

Experiences in other countries

Loud rate tarifls have been used in Norway, umongst others, with
greal suceess since 1956,

Viability in the long term

Mel die verwagling dat tockomstige
s o bt gl il S o4

can word, was dit dic mening dat 'n non-ydselektiewe metode meer

lewensvathaar sou wees oor die lang termyn.

Oms op die vesbruiker o beheer

Behalwe vir s\mumblxnlubcperhn:l en steuring van ander ver-
bruikers se gebrulk van elekirisieit, is dic verbruiker vy om die
clekirisiteit in sy huis te gebruik s00s hy die beste ug.

(!mdu t!l: oormaai kWhs slegs geregisireer word gedurende die
aar die aanvraag die voorafingestelde limiet oorskry, he-
\emm-l«rvw!m Axsm‘m slegs gcdun—nﬂrdu(d:epﬁmﬂ:
di.die v g
ik i s wete dak hy meer sal beiaal sh!s Ve duacdie wnd.

Ultgawe op metertoerusting rings:

In 1973 het die meters R3S plus RS installasiekoste elk gekos. Die
wunvrasgheffing betunlbasr nan Evkom was R240 per kVA
Gebascer op 'a minimum verwagte besparing vin 0.5 KVA NDMA
per verbruikes, s dic (vdperk waaroor dic totale koste van dic
meters vergoed kon word deur bespafinigs in betalings aan E
beraam op $4 mund

Evkom,

Alternatiewelik, s die meterkoste gefundeer sou word deur 'n le-
ning terughetaalbaar oor 20 jaar, sou 'n maandelikse besparing van
‘amtrent RO.90 per verbruiker terughetaal kon word an die verbrui-
kers,
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ipation in
solur power being used for space and water heating. the use of u non-
time selective method was considered 10 be mare viable in the long
term.

Onus on consumer ta control demand and consumption

Apart from cireuit load limitations and non-interference with other
comumers’ use of eleciricity, the consumer it free to use the eléc-
tricity in his home in the manner that he deems best,

Becuuse the excess consumption kWhs are only registered during
those periods when the demand exceeds the pre-set limils, the con-
sumer pays for the additional demand insurred dusing those periods
unly i.c. the consumer cun hold 4 party and use-a lurge number of
appliances in the knowledge that he will pay mare for electricity for
that eight only.

Expenditure on metering equipment offset by cust savings

Yo 197, the e e B4 53 ntition cou a AD e
The demand charge payable to Escom was R2,40 per kVA. Bssed on
a minimi 2 0f 0,5 kYA Al . the
period over which the total cost of the meters could be recovered via
savings in payments 10 Escom, was estimated 10 be 54 months.

Altematively. if the meter costs were funded ex a capital losn
redecmable over 20 years. s monthly saving of about RO.90 per con-
sumer could be passed onto the consumers,



3 DIE L VE IN RIC!
Dic taagspanningstariewe in Richardshai is sos volg:

Skaal 1
Enkelfasige verbruikers met las kleiner as 15 kVA
siese Maandelikse hefling  Encrgicheffing  Oormaat-kWh-hefling
(R} (sent kWh) M (in sent).
Ma2 [ ]

Waar M = Evkom se maksimum sanvraagheffing aan die Richard-
i 1

uaise
= R4.9K7S (in September 1977)
£ = Evkom se crcrgieheffing aan Richardbauise Dorpsbestur.
= 0,69 (in September 1971}
Dic meters word ingestel om oormaat-kWhs te regisirecr wanncer die
viig 4 kW oorskey

Omges:

in geldwaardes i die heffings in September 1977+

Basiese Maandelikse heing .
EnergichefTin
Oormast k-Wh-heffing

R9.978
1,39 sentkWh
52125 sentkWh,

Die Tuktor 3" in die berekening van dic basiese maandelikse heffing is
gelyk aan dic beraamde NDMA van Skaal l-verbruikers gemeet wan-
neer dic masndelikse kruinaanvrasg vosrkom,

Die fuktor “60" in die berskening van dic comant-kWh is gebaseer op 'n
huishoudelike kriin wat voorkom gedurende 2 ure cor ‘n periade van 30
dae.

Skaal 2
Dricfasige verbruikers met laste groter a¢ 15 KVA e minder as 40 kVA.

KVA-maksiaim aanvrang/kWh-meters word gebruik vir hierdie groep
verbruikers, Dic taricwe is ook gekoppel aun Evkom se tarief.

4 "N OEFENING IN OPENBARE BETREKKINGE OM DIE SAME-
WERKING VAN HUISHOUDELIKE VERBRUIKERS TE VER-
KRY OM ELEKTRISITEITSAANVRAAG TE BEHEER

Omtrent 6 masnde voordat die aanv nde tanel ingestel is.is 'n

redelik omvattende publisiteitveldiog gevoer.

Omsendbriewe s gestuur aan alle verbruikers. persdekking is verkry n
wesprake is pehou by die skole en organisssics so0s die plassiike Sake-
kamer, Belastingbetalersvereniging en diensorganisasies. Verder is dic
‘oormst-kWh gebruik deur elke verbruiker op die maandelikse rekening
aangetaon teen nulirie! gedurende dic veldiogperiode.

In hierdie veldiog is verbruikers voorsicn van ‘0 lys met die kragver-
bruik van die algemene huishoudelike toestclle, s uangeraal om taestel-
gelyktydig te gebruik nie, en
miese skakelaars te installeer. Die verbruikers is ook danevan verwittig
d indic NDMA van die groep *n verminde-
ring in die maahdelikse basicse heffing tot gevolg sou hé. d.. die fuktor
i die widrukking RE2x M) sou verlaag word i ‘n waarde gelyk san
die gemiddelde NDMA gemeet vor 'n tydpsrk

“m Aspek wat beklemioon is, wis da die doel van die turief nie is om die
voordele van die gebruik van elekinwiteit te heperk nic. muar om dic
doeltreffender gebruik van elektrisiteit aan e moedig.

Oor die algamen het die publick dic nodigheid van die nuwe tariel
vaar, hoofsaaklik vanuit die cogpunt dat die langtermynvoordele in
hulle belang was.

-

Toe die tarief ingeniel s. is ‘0 groot aantal klugtes ontvang. 'n Onileding
el getoon dat buje

teitverbruik kan korrelecr met die verbruik van individuele en kombina-

sies van toestelle nic

Om hierdie probleem 1 oorbrug. is 'n lasregistreerdiens ingestel waar,

reock van die verbruiker, 'n kaustregistreerammeter wat dic totuke
installasiclas opteken, in die kombuis van die verbruiker geinsiallecr
word vir " dug. Die verhruiker word voorsicn van ‘n kaan waarop hy die
gebrauik van sy toestelle oor dic 24-uur-periode moet opteken. Die infor-
Masic van hicrdie ksuri word dan oorgedra op die ammeterregistrasic-

i THE LOW VOLTAGE TARIFFS IN RICHARDS BAY
The low voliage tarifTs used in Richards Buy are as follows

Sclae 1
Single phase consumiers with loads Jess than 15 kVA
Basic

Energ;
(Rands) (cemkWh)
Mx2 E+0.7

feenvensess kWh)
nis)

60
Where M = Escom's maximum demand charge to Richards Bay Town
= R4.9875 (In September, 1977)

£ = Escom's energy charge 1o Richards Bay Town Board,
= 0,69 (in September, 1977)

The meters are pre-set (o register exeess kWh's when the load exeesds 4
KW

Converted to monetary values. the charges in September, 1977 are-
Basic Monthly Chirge
inoryy chare

Excess KWh charge

R9.975
1,396 centskWh
K125 centskWh

uscd to calculate the hasic monthly charge equals the es-
timated ADMD of St 1 consumers measured at the time the monthly
peak demand oecurs.

The factor "0 used (0 caleulle the excess kWh charge & bused on
domestic peak oceurring during 2 hours each day over a period of 30
duys.

Seale 2 -
Three phase consumers with loads greater than 15 kYA and less than 40
VA

K¥A Maximum demandkWh meters are used for this group of eon-
sumers, The tariffs used are also linked to Escons ariffs

4 A PUBLIC RELATIONS EXCERCISE TO OBTAIN THE €O-
OPERATION OF DOMESTIC CONSUMERS IN CONTROL-
LING ELECTRICITY DEMAND

About 6 manths befoce the demand controlling tariff was brought into

operation, 4 fairly extcmive publicity campaign was conducied.

Circuluss were sent 1o all consumers, press soverage was obtained ard
addresses given ta the schools and organisations sush as the local Sak:
Komer, Ratepayers Association and service organisations. In additian,
the excess kWhs consumed by cach consumer were prinicd out an the
monthly electricity accounts at ‘no charge" during the campaign périod.

In this campaign. (he consumers were given lists of the power consump-
tion of the common household appliances, were advised lo use
appliances sequentially and not simultaneously and advised 1o insiall
ioad limiting thermal switehes, The consumers were ulso udvised that
cduction in the ADMD for the group would resu
reduction in the basic monthly charge . (rom the factor “2° in the
cquation REXM) to & lower factor equal to the average ADMD
meusured over o period of time.

A sspect which wis emphasized was that i intention of the tarif was
R0t 10 curb the benefits derived from the use of electricity but to induce.
the more efMicient wse of electricity.

I general, the public aceepted the need for the new tariffs, primarily
from the point of view that the long term benefits, both focully and
natighally, were in thesr interest.

When the tariffs were brought inio operation, a large number of com-
plaings were received. An analysis of these complaints showsd that many
consumers were ol ablc (o correlate the electricity consumption of the
individual and sombinations of appliances with their measured elestrisi-
1y consumption

To overcome this problem 4 load recording scrvice wis introduced
wherehy. on the request of & consumer, s chart recorder which measures
the total foad of the installation in amperes, was installed in the kitches
of. for i day. i form
which details the appliances used over the 24-hour period. The informa-
i fram this form is then transferred 10 the chart and the consumer ad-
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kaart en die verbruiker word ingelig aangaande die gebiede wiiar beéspis:
rings gemaak kan word. Aanvanklik is hierdie dicns nic geadverteer nic,
masr san witgesoekte verbruikers anngebied. Die resuliate wat verkry
is. wits beter as wat verwag was,

Eerstens s gevind dat verbruikers in staat was om die verbruik van hulle
toestelle e die nodige gebruiksadnpassings e vind binne ' puar vt ma-
dat die registrecrders geinstalleer is, Verbruikers wat van die dienste ge-
bruik gemask het (aratis), het klaarblyklik dic resultute e bevindinge
il i tnoee ol ol i itz Ik b
teer s, het sleg i di v in di
bl il Tinellig Lassicos s bl Inligting
verkry aunguande die loestelle wal verbruikers Besit en die manice
‘wasrop hulle gebruik word,

Terughlikkend was dic publisicitscldiog suksesvol maar kon meer
suksesvol gewees het a1 vrocglydig meer aandag geskeak is aan
manier waarop elke toestel clekirisiteit verbruik . sy krugverbruik, die
tyd benodig om sy funksie te verrig en die manier wgarop die termo-
stute werk.

5. 'N ONTLEDING VAN HUISHOUDELIKE ELEKTRISITEIT-
1AS
Dic toesielle wat die vernaamsie bydrae lewer tof hoé oormaat-kWh-

verbruik is deur die verbruikers se lasregistrasies en ander ondersoeke
peidentifiseer.

5.1 Elektriese stowe
Die mecste elekiriese stowe i Richardsbaai is van die glasblad- of
spiraalplaatipe cn is oor die algemeen groot modelle wat 11 - 14
KW trek met al die plate en die oond aan.
Dit is gevin e hydra KWh-verbruik

meest o
Deur opesnvolgende pebruik van platc ¢n dic oond, was verhrai-
Kers in staat om aansiealike besparings tc bewerkstellig

e ondersinete fvrow Kok mon mes msalys sl

viscd in due course of the areas where he can make savings
Initially. this service was not advertised, but offered to selected con
sumers anly, The results abtained from this service were betier than an.
ticipated.

Firstly, consumers were found (o be able to analyse the consumption of
their appliane
b taken within & few
sumers who had taken advantage of the service obviously discussed the
results with their friends. since although the service (ut no charge) was
advertised later, only about 3% of the consumers in Richards Bay re-
quested the use of the service-in ihe first three months after its com-
mencement. Finally, valuable information concerning the uppliances
owned by consumers and the manner in which they are used was ob-
tained from ihe recondings

Viewed in retrovpect. the publicily campaign wis successful but could
have been more successful if mare aticntion had been puid at an eurly

he manner in which each uppliance uses electricity i.¢. its power
consumpti time taken to perform its funetion and the manner m
which the thermostats operate,

S AN ANALYSIS OF DOMESTIC ELECTRICITY LOADS
From the consumens’ loud recordings and other investigations, the main
contributors to high excess kWh consumption were identified. Also the
actions aken by the consumers to reduce high consumption were detet-
mincd.

5.1 Electrie Cookers
Most elestric cookers in Richards Bay feature the spiral or glass-
plate type of hot plate and generally are larse models druwing || -
14 kW with all the plates and the oven on
Elestric cookers were found to contribute the most towards the ex-
cess consumption kWhs. By sequential use of the plates ard the
oven, consumers were able 10 make considerable savings.

One enterprising housewife now cooks most of her meals, using

e ond. Nie net vermy sy
die van hmc-u:ltlrnlm; dhjleneie iy Gl
i o e e Rk YRR
i e o s s e . et i e
kombuis nie meer nodig e

Die volgende is ‘0 tpiese registrasie vin dic verbruik van " clck:
triese stoof:

specially ex oven. Not only does she avoid wasting
encriy in the f heal given afT by the pots on the plates, but she
avoids peak electricity demand by commencing the cuoking of the
meil in the late afernoon. Since the heat in the Kitchen is less. addi-
sional cooling of the kitchen is no longer necessary

The following s a typical recording of the consumption of an elee-

tric sove.
e The fllowing s
% Pt
.
i/ .
“ .
A ¥
. 3 i
: —
2 s
s '
=
@ w0 m W w
oavo
52 Warmw, 5.2 Water Heaters

“ Auntal huise is gevind met wee of drie warmwatertoestelle. Seer
sekerlik is daarin 'n warm Klimant s00s dié van Richardsbaai baic min.
regverdiging vir hisrdic tipe insallasie. Nie alleen s gevind dat die addi-
sionele warmwaterioestelle awnsienlik bygedra het tot die oor-
maat-kWh-verbruik nie, maar ook tot die energieverbruik s gevolg
van hitteverlies deur die warmwatertoestelle.

Hierdie probleem is opgelos deur party verbruikers wat die toestelle
kruisverbind het en net een tocstel gebruik vir normale ge-
AMEU TECHNICAL MEETING - MAY 1978

A number of houses were found 10 have two or three water
heaters installed. Certainly in a hot climate such as Richards Bay's.
thre is litle justification for this type of installation. Not only were
the additional water heaters found to contribute significantly to the
excess kWhs. but also (0 the energy consumplion in making up the
radiated loses from the heater casings.

This problem was solved hy some consumers who eress-connesied
the hot water heaters and used only one heater for the dwelling.
"



bruik, Wanneer nodig. as besockers gehuisves word, word die under
warmwaterwoestellc vir 'n beperkie tyd gehniik

Termiese lusbeperkerrelés word gebruik om die warmwatertoestcl
i tsoleer wanneer ander las pangeskakel word,

Die volgende s *n tipiese regitrasie van die verbeudk van 'n warm-
walertoestel-

When the need arises, say, whena number of yisitors have (0 be ae-
commodated, the other water heaters are brought into operation

for a limited period only

Fhermal load limiting relays are fitted by onsumcrs 1o isolate the
witer hedters when other louds are swiiched on in the house.

hat

The following is 4 typical recording of the consumplion of
water heater

8
L]
6 l:\
s
4 5k
z -
2 2
| [ ‘
I 0 S
i 1 2 3 4 ¢
Hours. 2 it 4
Water heatin Warmwatertosstel
{ithout take aff) (sonder gebruik)
3 .3 Alr-conditioners.

Lugversargers

Verbrutkers met lugversorgers bespuar oormaat-kWh deur f dic

Jugversorgers te gebruik in dic slaapkamers enmiddellik voor hulle

bed toe guan, of deur net die waaicr te gebruik daws, deur dic kom-
ressor uit te skakel gedurende tye wanneer ander toestelle wan

geskakel i,

54 Bediendes
Dic behoefie om bedicndes op te Iei om elekirisiteil spuarsaam te ge-
bruik, het duidelik geword kort nadat die tarief ingesel is.

In "n asntal gevalle waar die huisvrou bedags weg van dic huis werk,
d n groot

i anvraig
geal toesiclle gelykiydig aan te skakel en tegelyk kook, wasgoed
wis, tee maak, siryk, huis skoonmaak ensovoorts.

55 Amer testelle
Sekere ander toestelle 300 outomaticse wasmasjicnie met integrale
waterverhiticrs, en poiiebakkersoonde i ook gevind om by te dra
tot hoé cormaat-kWh-verbruik

56 Qorskakeling na ander energlchranne
Pursy verbruikers het dit oorweeg om oor te skikel na gas vir kook-
en verhiltingsdocleindes maar et duarteen besluit op grond van
die 1oekomstige onsekerheid en moontlike hoé kosie. Sonencrgic
genist belangstelling vir wlerverwanming

& DIE RESULTATE VAN DIE AANVRAAGBEHERENDE TARIEF
IN RICHARDSBAAL

Aangesien die netwerke van s aard is dat die totale huishoudelike lss

aic apart gemeet kan word . is die annvraig van ‘ l0eisgvep Yo

bruikers emonitor en die tesultate gebruik om die aanvraag van al die

huishoudelike verbruikers in Richardsbaai te raam.

Hicrdie toetsgrocp. genoem die Meerensee-0clsgrocp, bestaan uit om-
trent 200 veebruikers in behuising wat wissel van Z-slsapkamer-woor-
stelle ton drie-, vier- en vyfslaapkamerhuise. 'n Deursnes berocpe ko

(sgrocp o1, dokiors, prokureurs. ambagsmanne, Kierke

Consumers with air-conditioners installed conterve excess kWh and
cnergy by either using the air-conditioners o cool their bedrooms
immediately prior 10 going 1o bed at night or by using the fan only
by cutting out the compressor, during those periods when other
appliances are switched on.

5.4 Serv
The need to train servants 1o use electricity cons
obxious soon after the introduction of the load contry

ively hecame
g tari

In o number of cases where the housewife worked out during the
day, servams were found 1 use cxcessive amounts of elecric
power by switching 00 a irge nurmber of appliances at the same time
fnd carrying oul cooking, washing, ironing. tea-making. house-
Cleaning ete. simullancously.

5.5 Other appliances
Certain other applianices such as automatic wushing machines with
integril waier heaters and ovens used for the baking and glazing of
pottexy were alsa found 10 soatribute to high excess kWh consump-
tion.

5 Converslon (0 other cnergy sources
Some consumens sonyidered converiing 10 gas cooking and heating
but_deeided against this in view of the future uncerlainly
in svailability and possible high casts of the encry source. Inierestis
1 heing shown in solar water heating.

6. THE RESULTS OF THE DEMAND CONTROLLING TARIFF IN
RICHARDS BAY

Since the networks arc such thin the total domestic load cannat be

sepurately metered, the electricity demand of & test group of consumers

was d and the resul estimate ity d o

ull the domestic consumers in Richards Bay

This 1est group. named the Meercasce Test Group. comprises about 200
consumers living in premises varying from 2 bedroom flats o three. four
and five bedroom houses. A cross-section of occupations is found in
the test group ke, doctors, lawyers. artisans, lerks ele
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Die resuliate van die clekiriiteitverbruik van die (oetsgroep cn al die

huishoudelike verbruikers in Rishardshaai word grafies vwongestel

6.1 Gemiddelde oormant-kWi-verbrulkgrafieke

Die data vir hicrdie graficke s verkry van die maandelikse reke-

nasr-uitdruk

6.1 Metrensee-toctsgraep

The results of monitoring the electricity consumption of the test group
aind ull the domestic contumers in Richards Bay are depicted graphical

6.1 Average excess kWh consumption

5 Fraphs
The data for these graphs wais obtained from the monthiy computer
print-outs,

611 Mesrensee Test Group
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“n Ontleding van die neiging van oormaat-kWh-verbruik per ver-
bruiker van die Meerensee-toetsgroep het die valgende vergely-
king, met 'n korrclasiefakiof van 0,93 opgelewer

¥ = 5.7 4 764 (085)°

Vir die periode wangetoon i daar *n [3% maandelikse verminge-
ring ap die verminderde batans. 'n Projeksie van hierdie resultate
toon dat aormauat-kWh-verbruik sal afplat by ' gemiddelde maan-
delikse verbruik van omtreat 9 pormaat-kWh per verbruiker oor
omtrent 2 jua,

In'n .mullsrhlke ontleding het dic kWh-verbruik met 4% per
et o di ermiesd baun vnmioder vie e e sarg-
toon, © van hierdie resultaat toon dat kWhever-
St At by ' ek mmsliac verbut wus
trent 6910 KWh per verbruiker oor omtrent | jasr.

6,12 Alle enkelfasige huishoudelike verbruikers in Richardsbasi

In amalysing the trends of excess kWh consumption per consumer
ai the Meerensee Test Group, the following equation with i cor-
relation co-efficient of 093 resulted.

¥ o= KT+ 764 (085

For the period shown, there & a 13% monthly reduetion on the
diminishing balane. Projecting this result, excess kWh consump-
tion is predicted to level 0t a1 an average monthiy consumption of
about 9 excess kWhs por consumer in about 2 years' time

tn @ similar analysis, the energy kWh consumption reduced by 4%
om the diminishing balance for the period shown, Projesting this
vesult, energy kWh consumption i predicted 10 level out at an
average monthly consumption af shout 690 kWhs per consumer in

about | year's time. )

612 All single phase domestic cortsumers in Richards Bay

Sichurdutont © toni bl sorme b cebeuih cor resbruiber
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Four good reasons why an investment
:in Fulmen Africa makes sense.

1. Range: Our electrical
engineering division
manufactures locally to
your specifications high
(up to 132 KV), medium
(up to 33 KV) and low (up
to 1 KV) voltage
switchgear and switch-
boards.

2. Adaptability: Our range
can be adapted to extend
your present installation,
whatever make of gear,
including bus-bar systems,
inexpensively and
efficiently;

3. Unique features: such as
panels fully tested in
Europe to IEC and BSS
specifications; vermin
proofing; maintenance free
on distribution
applications.

4. Inventiveness: Our 6600
volt SF6 contactor — a
completely new switching
medium and a world first,
eliminates transients
experienced with vacuum
contactors and is ideally
suited for motor switching
applications.

- .
Please forward to me information regarding:

For further di rrange of
and switchgear, please contact our Mr. D. Spolander or
Mr. R. Bonla.

o | E et e R A
c FULMEN > i e
L' Address.

FULMEN AFRICA (PTY) LIMITED : -----

_ P.0, Box 8023, Elandsfontein. Tel. 36-5021 e L aTa
2 o, fill in the coupon where specific information suited fo |f VHED TEGRIESE VERGADERING = MET 1978
your needs will be forwarded to you. Tel.No
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Richardsbaai = Oormast-k Whererbruikspatroon Richards Bay : Fxcess kWh cansumption pattem
Dic vergelyking wal verkey is deur ontleding van al die huishoude- With a correlation co-afficient of 0,96 the equation, that resulted
fike verbruikers in Richardsbaai, met 'n korrelasiefakior van 0,96 from wn analysis of all the Richards Bay domestic consumees is s
o follows-
¥ = 7.7 4 9.4 0.86) Y= 73 4 794 (0he
Deur hierdic vergelyking is bepaal dat daar 'n |12%-vermindering op die From this equation i is ealeulated that there is a 12 reduction on
verminderde halans van masndelikse oormast-kWh-verbruik bestaan vir the diminishing halance of excess kWh consumption cach month
dic pesiode aangetoon. Projeksie van bierdie resuliaat toon dat dic for the period shown. Projecting this resull. excess KWh consumps
masndelikse oormaut-kWh-verbruik sal afplat by "n verbruik van om- tion is predicted to level out an avcrage monthly sensumption of
trent § oormaat-kWh per verbruiker cor omtrent 2 jaar about § excess kWhs per consumer in about 2 yeurs' time.
In "n soorigelyke ontleding het die mazndelikse kWh-verbruik vermin- In 4 similar analysis. the energy kWh consumplion reduced by 47,
der met 4, op die verminderde balans vir dic periode aangetoon, Pro- on the diminishing balance for the period shown. Projecting this
Jeksie van hierdic resultast toon aan dat dic maandelikse KWhoverbruik result, energy kWh cansumptian is predicted 10 level out at an
al afplat by omirent 680 kWh cor omtrent | juar. average monthly consumplion of 680 kWhs per consumer in shout
1 year's time.
.2 Gemlddelde ma-diversiteit maksimom ssnvrasggraficke 6.2 Average after diversicy maximum demand grapin
Die data vir hierdic graficke is verkry deur lasregistreenders The dats for these graphs was obtained from load recorders installed
geinstalleer in subsentrales. in substations.

3 dveege afier giverey e svend gragne
The data fur hase graphe wan sbbaiond fron Toad reconders
inatabis i ebetasions,
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“n Analise van die neiging van die hoogste na-diversiteit miksimum
vir die maand het die volgende verpelyking, met ‘n korrel-
asiefuaktor van 087 opgelewer

Y o= 167 + 0,86 (092

Vi die periode is daar 'n 2% maandelikse vermindering
op die verminderde balans. “n Projeksie van hierdie resultast dui nan
dat dic hoogste NDMA vir die maand sal ufplat by 1,67 KVA per ver.
bruiker 0or omtrent 2 jaar.

In die geval van NDMA gemeet ten tye van die maandelikse
sisteemkruinasnvraag, i die volgende vergelyking met 'n korrel
asiefuktor van 0.77 verkry-

Y o= 1544 072 (081"

Viedis peiode yagetoon & daat ' 3% maandsllae vemindrig
op die verminderde balans, ‘n Projeksic van hierdic resultaat dui aun
dut die ..N..mw,m NDMA ich e i dia sinecmkruinuamieg
st 1 SAkVA 1

jaa

Samevatting en korrelasie van resultate
Dic resultate verkry van die gemete hosveelheid en statisticss
graficke word suumgestel in die tabel hieronder—

In analysing the trends of the highest after diversity maximum de-
mand for the month, the following equation with  correlation co-
efficient of 5T resubied

¥ = 167 + 086 (092*

For the period shown, there is a 2% monihly reduction on the
diminishing balince. Projecting this resul, the highest ADMD for
the month is predicted 1o level out at an average of 167 kVA per
consumer in about 2 years’ time.

I the case of the after diversity maxinum demand measured ot the

time he monthly syste demand is oblained. the following
equation with a correlation co-efficient of 0,77 resulted.

¥ o= 154 + 072 811

For the period shown, there is 4 3% monthly reduction on the
diminishing halance. Projecting this resalt. the monthly ADMD at
dhe e the sytem peak ccurs i predited o kel ot ot a1
average of 1,54 KVA per consumer in about | year's tim

& Summary and correlation of results
The results obtained from the messured quantities and the sttisti-
cal graphs are summarised in the table below-

Verbruik Viorsgelde Gomuamer | Messred | Comump. | Manhly Prodiced | Prodcied
groep hoeveel- | voor aun- i simem G, Quanity | siompece | reduction P
heidper | vruagbe- | inverbruik per mroduc. | moonwaemy | avessee ruction
verbruiker | herende | sederttarief fbruik s |in verbraik conumer | tion ol om soce. commp | inconsunpe
Tariaf, Sjuar) |cor dajun demund | e o em cver
) g comeling | duet a2 | ayew
2 il [ yeam) period 1)
Alie o«-mw
15 i Al Bacew
Comumers | kWn u = ) L
L 650 1% 9 Exey
Comemers | kWh 0 - " w
I 72, L
e Wy
& koo Cinwp n» - @ 3
Meeemee | Enerpy
T iy
£ 67 B Group o - 1
Neersnsce | Highest
o et
G inkva
fovmosis | 24 = 8
Meerences | Demard
- ™ 1, Tes VA when
Gy spem;
abvsemt | 23 n ) m

n

Daar is 'n gocie korrelasic twsscn die caergie en oormant-kWh-ver-
bruik van al die verbruikers in Richardsbaai eo dic verbruik van dic

verbruikers in die Meerenses toetsgroep. Die aanname word ge-
etk 0 i $50 Kook bk b s NDMA
ncigings van die twee groepe. Aangesien die tole getal verbrui-
kers in Richardsbaai Klein is, word die verdere aunname gemaak dat
die NDMA van die twee grocpe dieselfde is. Sons dic bevalking
grosi sal 'n fakior wat die NDMA van dic twee grocpe verbind,
waarskynlik ingestel moet wor

Alhoewel dic NDMA per verbruiker, gemest ten tyc van dic
sisteemkruinaanvrasg, gebruik word om die wandeel van die huis-
houdelike verbruikers van aanvraagverwante ostc te bepaal, w
hierdic syfer nic beskow as ‘n betroubare sanwyser van neigings ver-
orsaak deur dic aanvraagheherende tarif nie. Dis tede hiervoor is
dat die maksi die tyd
bepal wanneer die kruin plassvind, met 'n groot invioed op die hus-
houdelike NDMA wat dan gemeet word. Die graficke van dasglikse
las gemeet op 14 Junie 1977 en 2k September 1977, aangeheg as
Bylae A ¢n B, illustreer hicrdie effek. Die aumname word dus ge-
maak dat die hoogste NDMA per verbruiker gemeet in 'nmaand ‘n
akkurater aamwyser van die neiging van die groep is.

Gebaseer op hierdic aannames, is die helangrikste gevolgtre kking

# close correlation between the energy and excess KWh eon
sumption of all the consumers in Richards Bay and the consump-
tion of the consumers of the Mecrensec Test Group, The sssump.
tion % made that there is an equally close correlation of ADMD
Arends of the two groups. Since the total number of consumers in
Richards Buy is small, the futher assumption is made thai the
ADM D, of the 10 groups are equal at this stage. As the population
Increases, a fuctar relating the ADMDs of the two groups will prob-
ably huve 1o be introduced.

Whilst the ADMD per consumer, measured at the time thal the
svstem peak for the manth is ohtained. is used to determine the share
‘of the demand related costs payable by the domestic group. this
figurc is not considered to'be an accurate indicator of trends
e N nm in
Richards Bay the maximum demands of the large

the peak occurs,
marked effect on the domestic ADMD per consumer measured
then, The daily graphs of the loads measured on Hth June, 1977 and
28th Sepiember, 1977 which are attached - Appendices A
lusirute this effect, The assumption is therefore made that the
highest ADMD per consumer measurcd in o month is the more ae-
curate indicator of the group demand trends.

i

Based on these assumptions. the most important conclusion that is
YMEQ TEGNIESE VERGADERING - MEL 1976



dut die. aunveasgbeherende turief " hocmensmaardige verminde-

mindering in energieverbruik (ol gevolg pehad het in dic cersie 10
maande, Daarby is daar die stati tiese voorspelling dat beide huis-
houdelike aanvraag en energicverbruik cor dic volgende twee tot
dric juar.sul verminder.

7. MEETTO]

ERUSTING

71 rheid v

Sekere probleme is ondervind met die lastariefmeters in gebeuik,
die ernstigite waarvan die vassit van ratle van 220 meters van die
eerste besteling van 2000 was. Dit s bevind dat die fout ontstaan het

uit'n ~“n oormatige
in die sinkrone motor geplas. wat in warm weer op dic ratte in dic
meter gedrup het en hulle laat vassit het, Die foutis herstel deur dic
vervaundiger.

Alle meters word volgens SABS 01-1953 getoets voor installering

7.2 Koste van lastariefmeters
’n Bron van bekommernis is die stygende koste van lastaricf-
meters. As ‘n alternatief vir die tipe wat nou gebruik word, naamlik
“n meter met ‘n ingewikkelde rattesisteem en 'n sinkrane molr, is
ondersock ingestel na die moontlikheid om konvensioncle kWh-
meters om te skakel na lustariefmeters deur een van dic volgende
metodes-

Metdie eerste metode word die skyf van die meter gebruik om pulse
op te wek wal in ‘n geintegreerde siroombaan gebruik word om n
sein op Le wek wanneer 'n voorafingesiclde lus oorskry word,
Die enkele register van die meter word vervang deur die dubbele
register van 'n tydtariefmeter, en die lassein word gebruik om die
solenoide tc beheer wat die tweede regisier in werking stel.

Met die tweede metode word die pulse gebruik om ‘n apane
elektromeganiese teller in die meter aan te dry

Die aanduidings is dat enigeen van hicrdic metodes kan meebring
dat die prys van lastariefmeters kan verminder of stabiliseer.

5. SLOTSOM
Die enkelfasige
b e ety ke e e S S nesriel
vir "0 sanveaagbeherende of -melcade tarief, naamiik-

(@) Die towale i s beduidend dic
tyd toe daar nie 'n aunvraagbeherende tarief in Richardsbaai in

{b), Daar i " in energi
she vemindengin iy bt e el
veroorsaak ni

TSI et e i s e

an tockomstige netwerke.
(d) Alle verbruikers word redelik billik behandel met betrekking 1ot
hulle bydrac tot die koste van clektrisiteitsverbrui
(e} Die besparings in aanvrasghellings betaalbaar ann Evkom dek dic
keste van dic addisionele metenoerusting geinstalleer.
(! Daar is geen bekende neiging dat verbruikers oorskakel na ander
behalwe i

a
o 1 il a5 e il prediction that both total
domestic electr d and energy consumption will reduce
further during the next iwo to three years

7. METERING EQUIPMENT

7.1 Reliability of Load Rate Meters
Certuin teething problems were experienced with the load-rate
meters used, the most serious being the jamming of the gears
of 220 meters of the first batch of 20080 ordered. This fault was found
10 have resulted from & manufacturing error - an excessive amouat
of lubricant was mlmdu:cd into. the synchronous motor housing

meler them
o, ThE postibisi by the manufacturer.

All meters are tested in compliance with SABS 011953 before being
installed

7.2 Cost of Lond Rate Meters
A source of cancern has besn the escalating costs of the load-rate
meters. As an altemative to the type which is being used i ¢. a meter
which incorporates a fairly complicated gear sysiem and syn-
chronous motor, investigations have been carried out 10 establish the
feasibilily of converting conventional kWh meters fo load rate
meters using one of the following methods-

With the first method, the meter disc s used 1o generate pulses
which are clucked in an integrated circuit 1o produce a signal when a
pre-set lond is exceeded. The single register of the meter is replaced
with the double register of the time rate meter and the signal used to
encrgise the solenoid thus bringing the second register into opera-
tion,

With the sccond method, the pulse generated signal is used
operate u separate electro-mechanical counter located in the meter
housing.

Prelimminary findings indicate that cither of these two methods could
resull in 4 reduction or stbilising of the price of the load rate
meters,

& CONCLUSIONS

The single phase domestic electricity tarifT tsing load-rate meters has

been found to operate reasonubly successfully and to meet the req

ments laid down for a demand controlling or measuring tarif, namely-

(4) The total domestic demand has been significantly reduced from the
time when no demand controlling tarifT was in operation in Richards

Bay

(B} There s a concomitant reduction in energy consumption i, the
reduction in demand has wof resulted in an inerease i energy con-

mption
(€) Valusble statistics are being obtained for use in the planning of
networks.

(d) All consumers are treated reasonably cquitably with regard to their
contribution towards the cost of eleciricily vsed,

(e The savings in demand charges payable to Escom eover the €ost of
the additional metering equipment installed.

() There is no known trend by consumers to convert to onm eperey
sources. apart from interest heing shown in solar hestin

Opsommend was die sukses van die tarief om o

In Iy has

bruikers aun (¢ spoor om die lste van halle toestelle
‘gebruik sonder om hulle gebruik van enige kombinasie van toesielle lr
cniger tyd te beperk
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DISCUSSIONS/BESPREKINGS

K.G. Robisan : President

Tam now pleased (o call on Mr F.W. Bamber, the City Electrical Engi-
neer of Bulawayo, 1o open the discussion on the paper.

F.W. Bamber : Bulawayo

Mr Pesden, s he outst must congataae Mr Hawkeswand on s
excellent paper and. in particulir, on the fact that his efforts have ob-
et e i o v ot Uk sl aef vty detrand has
been reduced,

But, even more 0. he is (0 be congratwlated and admired for his cou-
rage and foresight in embarking on an effective means of domestis de-
‘mand control ~ something we in Bulawayo, and | am sure engineers in
most undertakings in South Africa ~ have becn loying with for many

years.

some way towards ing this in that a load limi-
ter tarifl was inroduced. in the i S
consumers now exceeds those in ol e Srowed to bs an
xtramely suceestol venhioe, whieh || Wi Siing (Mt

The need to control domestic demand [ Bulawayo s even greater than
A or o S48 AfienTar oot Wik (h pirehane comof el

10 Richards Bay, which is made up of 60% demand charge and
405, vaargy charys, 8 Pl of B0 dnd 2%, wppiie I Bubwiys:

Although the undertakings in South Africa are saddied With the in.
smidhidemands of EACOM, ¢ lees you 5 oot s 0 eastare with
the annual maximum demand charge that we in Rhodesia are called
upon 1o meet by the Central African Power Corporation, in terms of
which anc half hour of peak on a pirticularly cold winter's evening, if al-
lowed 1o go unchecked, would ingrease the averags y demand
charged over the year - July (o June - L0 4 (rightening level. If this oc-
curred in June, the charges would be made retraspective over the pre-
yious cleven months. This was recognised when the Central Alrican

rwer Corporaiion tarif was introduced in 1961, and it was appreciated

7]

that the incquitable twopart domestic tariff, with room charges pro-
viding the esiimaicd demand portion, could in no way compensate for

such an eventuality.

As were carried aut

nomic method of providing load control.

an eco-

1t was acknowledged at that time (hat water heating made a msjor con-
iribution 1 morsing and evening domestic demand and, since this was
the easiest 10 control, causing the least inconvenience 10 consumers, this
control formed the basis of our thin

Wi §rvs foeusic o B iammyn et Sl (O ot c o
dy hud

experience in ihis regad and AT inection i S
tion. It wis ascert d from them that its

per consumer, o !rllhtnl\ul:lv i igre when taking into account he
costof AF. injection and re uipment. Instint told us that there
ettt b s oy M Bt o5 reconde e
that the average installed capacity of watcr heaters pes consumer in the
city was some 197 kW, and an average reduction of approximately |
KW, could have been expected

Sampling was therefore undertakes throughout our supply area fo con-
firm our reconds, and our findings surprisingly indicated that more than
70% ofthe waker heatars. connecid s our syers e at énat ane Faulty
clement. Subscquent checks indicated that the average life of one of the
muluvc\cm!m Mnluu s less than two years, [tis ;merenm; 1o note that
few of the consumers were aware that the heat output of the water hea-
ters ha varied, | mention this particularly since similar conditions may
have had some effect on the excellent results obtained in Richards Bay.

Having rgard i he ESCOM monthly trif it s apprecaed that
des

Lopr
come 1o cover the mmmum dcmand charges levied, since the m...gn
only apply (o the particular meter reading month, consumers may well
consider this charge (o be acceptable for a very cold period. when space
VMEQ TEGNIESE VERGADERING - ME1 1575



heating could be used. of 10 4 v riod, when air conditioning
would be used 10 full udmw: = hmn T ik general comfort of the
Rouschold, Since hi s the  probabereaction o all consumers el
tion design would have to provide for this and no saving in this regard
Sould be anticipated. Thia mlluwnx:d in paragraph 6.2 of the paper. In
order 1o achieve any savin, respect of distribution costs, auld b
necessary to apply lhruﬂdilmml nm.g over, say, one year. Unfortuns-
tely this s not peacticuble in the case of domesiic consumers, who are ge-
erlly nomad. It may b of st o note hat e averags number of
changes of sddress in Bulawayo is 800 per month uulufu total of some
20000 European domestic conswmers, Incidentally, this provides us with
un annua {ncorme of same 325,000 1n recoaneelion o

We are all Council employees, with un obligation to suisly the -
payers and especially our Councillors, and | doub if there arc many
here wha do ot make substantal coniibutions 1 the
towrs. | hai what applies in Bul i
any increase in rates is blamed on th( Cmunl“vn whilst an increase in
lesiricitycharges i atrinuid o short-<omiogs of the Elecrical Eng
eer. So, whilst we may be perfectionists and
mummmu 1o out consumers, politics cannor int shuuldmm he dis-
regarded, In this regard room charge bpon s a rate on
the property, the rateable vaiue of the property being somewhat in pro-
portion 10 the nmber of orms, 50 e Us (ke Are st we bring down
the wrath of our Councils

1 do ot comder s heresponsbilyof the Municpal Electicl Egi-

e o ake & phlanbeopic e (o the sonservtion ofence
310 pravde o it
or, aucrmlm:ly ‘ t

60 be on ther
decree,

In my upmmn‘ Richards Bay undertaking has achieved its objective in
the e et by adors load rate meter, but
only possible h:cmi: of the massive increase in tf
m af upua» .»m ancthe ising cost of fuel, ESCOM couldwll find ¥
uce an annual maximum . thus ne-
:.nllu \n some Ml:lll the present achievements of Rx:hxr& Bay

My only misgiving is that they have introduced  further electro-mesha-
nical device into.a very simple, efficient and Sheap pisceof eqipment
the form of i solenoid operated gear change, the former possibly sus
Ceptnle Lo votage surps (but.of course, Rie aris Bay may o be sub-
jected to high incidenc j

bulk by the African areas was 0.997¢ per unit, and the average cost 19 the
consumens was per unit - extremely

This resulied in an excess of income over expe
for the yeur which was credited 10 the African Areas Account, and apart
from beer prafits, was their largest source of income.

Load Limiter Tariff

5 amp RAS1.60
5 amp 28
7.5 amp 405
15 amp 5,50
2.5 amp 735

amp 915

Unfortunately such & tariff canniot be applied in the European areas,
since it does not comply with the El::mnly Ast, In terms of which
measurements must be in kilovolt a

1may be of interest to notc that the .ncr diversy demand ofagroup of
200 African consumers has climbed from | 1o 2 kW whilst
it i Ebropean areas ros fom 2.810.4.3 KW - a Nt iy
criteria at Richards Bay, but this s due no doubt to
el Ll bt

Mr President | thank you for the honour you paid me in inviting me to
address your Association at this my firs Technical Meeting. | hope 1
il e the opportinity Lo aclnd more oF your meetinga e futte
Thank you.

President: Think you. Mr Bamber. Ek vra nos mr Brammer, Elekiro-
tegniese Stadsingenicur van Stellenbosch, om die bespreking verder in t¢
les,

JG. Brummer : Stellenbosch

Mar die President, as ek dic refcraat reg opsom word vin dic standpunt
gegaan dat . billike bydrass ot dic wanvraag-verwante it i ek
irisiteit ten opsigte van huishoudelike verbruikers verhaal moet word™

en dll gesircel moct word na 'n situasic waar dic spasrsamige wgm,,
Kker nie die koste van die verkwistende verbruiker vin clekiristeit moet
ubsideer te”, Die bykomutge veretes word ook sstel dat die el

Tailure, Neither wil be casly naticed By & metcs rcader. i would be £x.
iemely intereting (o leam what percentage of failures ey
these will be determined.

We. in Rhodesin. have fur\le past ifleen years enjoyed a tarilf based ca

s i Wil ek commisioniagof Karba Norh
. the Kafue Statio
head and, dunn!!hc Vot vour % B0 g
Cenral Afric ‘arporation. This is loked upon & an interim
Weasure and, i iy retums, we can expect a revson of arif,
which I am sare will res ssreased maximum demand charges out of
proportion 1o the €ncrey charge. since fael Wil ol be faken 110 sc.
count,

i ates of
Bank St

T i cven: € of having an extensive coverage of waier heater

4 Sormiomsly bera tended. s proponed to devins &

o it wll b

Vhe i ekt oAy i TO MG st i MR 0

il pas snd will aply o such peiod us o ensure an incame 1o cover
esuling asiual maximun demand chrges levied on my under-

lliiillp Briefly this will be &s follows

(a) A KWh meter will measure cnergy
(b) A load limiter il s the Joad (i will replace L1 preset MCB
and will cost only a few cents mare). The rwinimum sizc of the limiter
by bl hb L af i B monthly charge wil he
imposed for any increase beyond this.

n beide aunvrasg en chergie-verbruik most sanmoedi.
So ' tandpur Kan seker verdedig word as o mems na di voigende kyk
al.

(1) Evkom bereken dat hule kapiak babosfien elke of jt Bést
1. Hierdie syfer geld seker in 'n meerdere of mindere mate

mhnmpnl: clekisisiteitsondermemings.
21 Tm\ di hnimu grocitempo word bercken dat die aanvraag in die
m keer meer, en teen dic janr 2030, 25 keer

et
) Tempo van groei o die RS.A. (Gebscer op sttistiek vir die jarc
1945 - 1975).
e L Gaoes Verdubesngs. Geresautorsi
perjur et e 10jear
[ vy 2 )n [t}
19 0 N

Dit bohaort vir ke duideli ie wess dat die smiddelde proc
i deafgelope 30 i sondes mess vogehon sl ka word i Lo

isipale clekirisiteitsondernemings wat tans meer as 'n derde van dic
krag verhruik wat Evkom lewer, sal ongetwyfeld ook op soorigelyke wy-
se geraak word

It is considered that such a tariff \hII nullify the adverse financial effect
vf electrically boosted solar heate Maz, Hawkenuood het verskillende metodes van beheer of rcting van
I i a African

s e g et twenty years- and
now upplies 10 spproximately 25 000 consumers. No energy meters are
installed and the charges based on the size of limiter are levied as  por-
on of i et i the Cassof Councikowned houses,or a8 par o he ser-
vice chy

African (Urban Areas) Armll"nodllml nm Registration Act). Thus the
cost of meters, meter reading, billing and Treasury expenses is eliminal-
ed, The Africans have become expert in their !mduhena\ manner i get-
ting the benefit out of th

s extremely ecanomic.

In the financial year ending June 1977, the cost per unit purchased in
AMEU TECHNICAL MEETING - MAY 1978

rusting ondersock e Lot dic_gevolgirekking geraak dat lastariefmy
ting die geskikste Is vir dié doel. Vanuit 'n suiwer tegniese oogpunt be-
skou kan ‘n mens hom miskien gelyk gee. Ek stem cgter nic saam dat dit
die beste metode i om  daeltelings e bere i om di vogende re-

1) Dl kosteyar dic mestiocrusting is myns fescrs e hoop. Dit sl 'n
p olgens Mar.
om sy & b

-

o0r 1
@ Du gl

Gorweing wit veral die mecr gegoede dorprgebicde belrel.



) Die imstandhoudingskone van asariefmetens sal ek mer
wees us die van konvensionele kWh-m

(4) Dit Iyk ook vir my twyfelagtig of die femiddcide huishoudellis ver-
bruiker die nodige bearip aan die dag sal I& of selfs genoeg beling.
stelling sal toon in die feit dat hy gepenaliseer Word wanneer 'n vas-
gestelde aanvraag oorskry word.

Ek i egter van mening dat presies dicselfde oogmerke, saos gestel deur
Mnr, Hawkeswood, bercik kan word deur gebruik te maak van ' om-
gekeerde” bloktaricl waar opsenvolgende blokke teen progressielodr

tariewe aangebied word. Hierdie meiode hou die volgende voordelc in
ol

{a) Konvensioncle kWhemeters kan stecds gebruik word wat ‘n keste-
voordeel cn e o in iy cken.

(e Die treltrktur ks n e g vanomsandighode b maklk e
word deur slegs dic rekenaars Gren verstel-
lusies deur Legniese personeel is nodig nic.
asg feitlik proporsioneel is aan
e gcval van huishoudelike verbrulkers

s betreklik makik om di een

vrasgsverwanie koste op 'n jer verhaal kan word.
o) Do it ot oSl verbrkars gedenseclig word om ener-

tering cost g o RJ | for & standard kWh time-rate installation o
‘maximum of RI47 for a ripple controlled time-rate installztion, These
costs arc ..qn.pm: relitive to the total eapital cost incurred: in sup-
olying 8 consumer. For intanee. a Cipe Toun, he medn incremental
capical cot, including all transmision. disrbution, seet lightng dod
Siher retated costs, i of the order of R2 000 par €onsumer. When one
o ter mugneade, ks the ccat of the'sonen:
any times the electricity supply cost, absolute
asting cous e of Sl vorl gaifiotnes:

A more important factor than cost influencing the choice of metering

cheme is, | consider, the relutive simplicity and reliability of the me-

mml!xmm particularly the latier. Reliability and accuracy over

of time are essential requirements. | should be pl:u(d

T re s 0 oh] ot fethar e ap o

Iood rate meters and on any progress made in the conversion of canven-
tional KWh meters using the two methods he mentioned.

Iwas particularly intcrested in the statistical data contained in the paper
und the comparison of the A D M D and consumption before, and the
trend after, introduction of the load rate metering system. From the is
jgures given per it would appear that 1he overall long term effect
will be the achicvement of & reduction in the mean cost per unit of
around 15 to 207,

this is u relutively large reduction b the

ic kwistig tc gebruik kan baie ni
el en dit sal ir bais i
nverhittingstoestelle aan te skaf,

O wil my cxter voorkom st e samirmgrverwante kosc f die

toekoms haie vinniger sal styg as die energieverwante kosic en dit sl

ook in it weerspieé| moet word. Dnmm sal munisipale

lekrsieisandsrnemings dariceo moct sk o e kWi-vecbrul o

1o omdat ot waaril n teec groterwordends.

m... i die toekoms uir oms bedryfsoerskotte van die wins wat ons miak
e verkoop van kWh en nic soseer KVA nie, amanklik sal wees.

1 would like to congratulate Mr Hawkeswood on & well prepared paper
that has given all of us a good deal ta think about

In conclusion Mr Chairman, | feel | would be neglecting my duty if |
omited to remind the meecng of he value ofsoal. 4 commodiy which
we seem 10 be burning with gay abandon these days, by quoting 1 verse
Which appeared in "Punch” magazine u he turn of the century,

“There's hardly u thing a man can name
OF use or beauty in lile's small gam
But you can extract in retort or

From the pliical bada of lck eoaiar

Oil and sc

o i vl mmu o ustine

You can make what you fike from a drug to & star.

¥ you anly know how: from biack cosbiar”. Thunk you.

President: Dankic, mr. Brummer

Gentlemen. this paper is now open for general discussion and | think
ihat, o my opening remaks, | made s special appes o our aflates (0
take part freely in the discussion o all the papers and the

foruny during our nao days together. 1 wish o rewerae this Kppeat 10 ol
affiliates.

Mr. K.L Andrews © Somerset East

1. In load rate metering what prevents a consumer from driwing fur in
excess of his predetermined demand for a limited period of say 20
minutes which the supply authority would be expected 1 meet? (A

reuit breaker trilf could prevent this),

2 The author indicates  price of RELOD or the supoiy and installation

ring (| assume single elemen), Indicarions are that
lup'll!t of cath it o, has dousled sinee the end of 1977

Me. D.C. Pabser : Cape Town

President, Mr Howkeswood is 10 be congratulaied on an excelleni,
well researched, 1houghl-provoking paper. As be righty mte, i these
days of high capital costs. high inierest rates and repeated calls from the
juthoris lo consorve ous foul fel e, moce Asailan wil

& 10 be given in the near future to the formulation of taril rates
that asis in reducing oth consumption and demand and encouraging
the more efficient and effective utilization of all our resources. M
Keswood has gone a long way lowards the schievement of this objectiv

Of all the idered by M 1 agree with
him that the load rate system is probably The best sompromne

1.do ot conider thoush, tht the st metaring ot of the alterna-
tive systems is an important factor in reaching a decision 0s ta the best
Ay to adopt, On he basis of Mr Huwkenwood's gurcs, the me-

%

ut, viewed in
e et ot Tt koo Tl o b sy e \mm
items, t i reatively small. I am accordingly 1ot convinced that
wditional d scheme arc war-

ranted,

I a1 am o alon i (his view, hiave always (et that electiiy arifs
have in-the pas bee numerous in number and u

complex in structurc S:mp\\cll) selubliy plidirtiens
‘would submit, are far more important than absolute sesuracy. The cost
o elociieln o & partcclrty lars W i the Rveruge RauichoIer's
budget, Hnee, i (here am ralor urgent nocessy Lo i o crspulous
accuracy? I think not. Al that is d is o relatively simple and re-
Tible toutcm that, on balance. i reasonably equilable to the major

[mul‘ur ias domestic comumcrs are concerned, | feel this requirement
ot el n resonablybe met by he adoptio o he srigh-

forwand two-part block rate. Under ths rae the mean cost po

proximates closely to the actual cost of supply curve.

i i ha s e ends el 1o sady iasig, citer i aveur of o

sage, and gencrally poorer. consumers or against the large usage, un
Uaunly more aiflent consumer. all by the simple cxpedient of adjusting
the relative cast of the two blocks.

It i even possible, as | mentioned utlast year's Convention in East Lor-
don durig the discusion on Me MeCulaugispaper on Jobioner
burg's :le:lnuly wartff e ias the blocks, that is to pitch
ne o riae bove the Tirt block ra. 4nd thereby dlscourage hea-
vy consumption.

Bul nio matter what one’s vicws on tariffs may be there is 1o doubt, Mr
President, that Richards Bay has achieved what it set 0ut 10 achieve and
tha e rdiction 0 Dot ol darand bat s comgemion through

nducing consumers 10 resrict the simultaneous use of appliances. I is
Sistem th 1 feel warranis further consideration, particularly if the re-
Hability of the meters can be assured.

Mr. W, Barnard : Johannesharg.

1. Mr Presiden, the author recognises that the reduction in the demand

purchased from Escom s of ptime importance. He has produced a ta-

FfT in which he has attempted to encourage domestic consumers 1o
reduce their peak demand and secondly provide e

of chuging comsumes o tei shars ofthe supply au sy’ 6

iy my nwnm» ariff fails 1o meet the latter objective for the fol-

lowing &

{8 The igh ate' doss it et 10 system domare nd the chirge &

+ therefore in the form of an “arbitrary pen apparently at a
ool bt A ko

The nm

mers ‘wicei desiand soudd doeut ithe at e dime of
nthe

ey the n.,ﬁ rate for units msum:d during a period which
could be only | hour, whilst the authority will pay for this
et o il oMb . G sttt b 05 AP
fair contribution.

In the second instance the consumer s penalised for excess de-
mang during ol pesk when there is s capacity and he should

encouraged to use efficient and sonvenient elestrical energy
oo thae e oveed ke dsin fo e AL 1o OEDEAK
heating.

Inuny event | consider & higher follow-on unit rate to be i breach
VMEO TEGNIESE VERGADERING - MEI 1978



of good faith with consumers who have always been encouraged
e the lower follow-0n rate for off-peak purposes - mainly
space heating and water heatin
(b} The consumer receives no warning that b < operating at the high
rate which could oceur at any he automatic switching on

of thermastatically controlled applisnces, even 4 stave oven

3, The author can quitc rightly claim that he has achieved substantial re-
sults in reducing demand, but t i debateable as to whether this s due
10 the tariff or whether it results from the effective public relations

4. Theoretically, the ideal method of charging for demand is obviously

irement of the consummer’s share of the system peak demand.

10 prastice this cannot be measured ceonomically for a large number
of small consumers.

If, however, it is accepted that similsr classes of consumer have simi-
ar load-Factors, then u two-itepped block tariff can be designed 10 re-
cover most of the demand-related costs in the first block and mainly
energy-related costs in the follow-on block,

i Johannesburg it has recently heen decided (o apply & different ta-
T to Mlats and houses in order 1o achicve greater ascuracy in recove-
ring demand related cosis

In face it was found that the average flat tenant consumes 500 units
per moni

5. The disadvantages listed under *Automatic Load Shedding. are not
valid and a comparison cannot be drawn between an incentive to re-
ducl individual d:mlmd ul random and a nlln“d pm{llm of speci-

Iin township oF Eknia inoicaien thet tampering is mmlm:l and,

th watcr heating represcnting 20% of controllable domestic load.

Sgifican sevings it demand charges e achieued T o o boras
v some 30 other local authorities in South Africa.

This conccpt which has been applied in many overseas countries is
planned (o be applied to large commercial and indusirial consumers
in Johannesburg. Such consumers will have ‘interruptablc

tered scparately and charged at a 0% discount.

The consumer will t s o had o on rsceviog signal

6 The author s tobe: mmmenduﬂ Sl ad eoterprie e has

shown ding public ut |
b s o et Yo e mnlcmw ik
application in South Africa other than in comparatively small towns.
Thank you

Mr. E. Trautmann : Ladysmith

M President, in paragraph |4, the -um. makes the statement that
bith demand and encrgy should be

hen we consider that, at & fiot 100 future date, electricity will be the
anlyvibie form of snerg. replcing hatfrom ofl, coal snd .t ca2
be taken that all domestic power re: AR A s
ity | camaat 300 fhaf the s, o 8478 Phoukd be res

“ir, the e thould be sasociaed with o Hgh load facior (henoc the
curbing of demand only) to abtain an economic tariff charge.

Rifwsiag to puregrich 1110) - Lond 1t ekt 1 metiont i)
rds

pplics 10 the domestic peak only, it would not h e
= Beneical ffcis n Ladysmih, where 8 momning sytem pesk s
lomestie peak evening load is very much apprecia-

ors . Tt Y e Tk o e

May | ask the following questions regarding the LV tarifl in Richards
Bay:

1. The domestic peaks differ in Jow class, middle class and high class
living areas. Has this been considered in the calculation?
T ke sl ik s vl i€ el e peak, why
docs the author want to reduce h

Sile 2 oulq e 10 canly for o ecger anderiaking, b In squip-
‘ment and labour, How is the excess charge applied here and why dis-
eriminate between consumers with demands below and abave 15
VA

ith o 3-phise supply bove 15 kVA al-
50 been included in the Mecrensce test group?
5. Is the predicted minimum average consumption after 2 -3 years not

100 scientifie, remembering the human attiwde? The price of eggs is
doubled: no one wanls Ly by el snymiors. I 4 fow wishs, ol op-
position i forgotien and we all cjoy our cEE

. [iow s the oud actorchanged incs Intrdoel O e Hew -
tem?

7. Referring to Appendices A & B, has Richards Bay generally u winter

vening and & summer marning peak? It appears from the graphs that
the industries are the dominating factors producing the peaks. A de-
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mand bissed H T bulk tariff will do wonders and industrialists surely
will rectify the uncconomic usage of electric power. Then the author
could go back 1o the good old domestic tarifl, Think you.

Mr D. H. Fraser : Durban: Mr. Hawkeswood has endeavoured 1o re-
duce the demand of b domestic congumers by charging s tmes he
hergy rate for consumption in excess of a pre-dete:
ark, st & RW. ill e Culock of foducing Excort
charges and the capital cost of his transmission a butic
It i not suprsing tha this has reduced the indvidual maximum
mands of these corsumers. improved the load factor of the domestic
consumer group. Provided ot domestc group's bighet dormand
reviously coincided with the peak load on the system, this reduction
il 5o of el n redicing Evcom' ¢ demand charges However, when
the system
D, v 1t g R e ] Bseeri ok
seems probable that the levelling of the residential consumer's demand
il sctually ncresse the total system demund. Perhapy M. Huukes-
ould comment on this, particularly in the light of his conclusion
nsection 6.3 of his p n peak” d i -
mers in Richards Bay. which is highly industrialised, will dro per-
cent. It is unlikely that the anticipated 33 percent redustion in domes-
tic consumers’ A.DLM.D. over 3 - 4 years from the date of introduction
of 1oad rate metering will offcr any material savings in the main transmis-
sion costs, particularly on a system with large .mm-m loads, There will
of courss be some saving in the cost of the residential area reticulalion
and service connections, if it (s assumed that the r:dm:(d d:mxm‘h Wr\l
g term
e &5 pnsum. even those affesting their pnchu. um \he m.u.
shock has worn off, there k in such an assumption. |
would have more confidence in load limiting techniques of & i posie
tive type. such as watet heater control o limitation of circuit breaker ra-
ting. with this lass of consumer,

Losonel aberiop ifer k54 dllaﬂvaulqe that me consumer

oceurs in a system

e same rate as another consumer with & iy dlmmd m‘cumlu al
s, the lutter

act | would say that the tariff deviates from the spirit of the
Fleciney s et 7 o o TR e .

M. Hawkeswood's comments shout domesti tarifs with some artifi-
cial methads of . such

Iy supported. This method ol reasonably wel in the past, but wnh
i et of the il ez b, the aloar of ooy can oo éager
such a tariff s

St

With eference to the oad curves shown in sppendicet Ak B, there

8 very ke change Inthe pantcrn ad INRRICAOE of the
o Ttk 3 v b fo b et mercial and Residen-
vial consumers, etweni Jaoe 24 Sepiember, 197 Could M. Hawkes-
e sort of cmm s not reflected in the cur-
e for the Lirge industri ar The Mieeremiee 1o group. 1 Nould plso
B otaing oy i oad cervs i the domenoinit oty m

<lim

g’n

we the s«wmf :Prm Wen {och prliminiey tists soae?

In Durbin we have adopted a thre block tarilTin an endeavour (o pass
el o e e vy el P 0 st S
charge s intended
cosls, system \.‘II!I‘II costs, energy costs
and the porton of Escom's demand chirges appropsise 10 the smallr
nded 1 cr ener-
o i s ST Bl e s g5 ok
tional consumpt m It is assumed that load. wit
tional canst 50 the th et st e thir biok
{6 than that o the second block.

There can be no doubt about the importance of Mr. Hawkeswood's ob-
jectives in introducing load-rate metering, viz. 10 conserve capital and
‘energy resources, However, we must bear in mind the importance of
cnsuring that our tariffs are as far as reasonably possible a irve refles-
tion of the cost of supply. It may be considered that Escom's tarifTs
available to large Local Authorities are not sufficiently sophisticated ¢
encourage distributing authorities 1o apportion Lrue costs of supply
through their own tarifl.

1 ariffs generally were designed to reflect the time of day variation (not
forgting wesklyand antual syels) i both demand and energy coss
disteibuting authoris pler g )
6410 epaie T the cosl o A ¥ommsived. Than 7ok

Mar J. A. Loubser : Benoni: Mnr dic President, mag ek begin deur mar
Hawkeswood geluk te wens met sy baie inieresdante referaat, E\ h

ter slegs enkele vrae om aan mnr Hawkeswood te siel en dit gaan siegs
00 sy tariewe soos weergegee op bladsy 13 van sy geskrewe referaat.
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TOMORROWS SWITCHGEAR
AVAILABLE TODAY IN R.S.A.

Consider the advantages the Yorkshire SOHI range of
H.V. Switchgear gives you now — and in the years to come.
# O.CB.s — Swilches and fuse switches all compatible for

multipanel switchboards.

All units up to 1250 AMPS on 470mm centres.

Tested and certified for use on systems 6,6kY 10

15KV-250MVA 10 20kA-BSS and [EC

respectively. (17,5kV insulation level.)
® O.C.B. certified to latest UK. standards —

BS5311:1976.

Type test approved by U.K. electricity

supply industry.

® Operating mechanism housed in O.C.B. tank keeping it tamperproof — in il

atmasphere and away from pollution
# O.C.B. mechanism/moving contact system mounted on withdrawable frame providing
Easy inspection — Quick interchangeability — Minimum shutdown time.

® No sacondary contacts.

o All 0.C.B. trucks equipped to accept motors for recharging mechanism
1 operating springs.
'ﬁ ® Separate arcing and main contacts ensure full O.C.B. capacity always
ns.

available. Even after most arduous fault operating conditions.

® A uniqué short circult endurance performance
by the caton arc-trap allows programme:
reduced maintenance following fault clearances.
The following duty cycle can be performer
WITHOUT oil change or maintenance.
TFAULT 3 T
LEVEL 131KA BOKA 4.0kA  1,3%xA TOTAL
BREAKS 20 30 60 150
KES 10 15 30 75
Al that plus two bonuses: It's very compatitive. It's readily available from our factory in Pinetown.
The man who buys for today goes bankrupt tomorrow.

The engineer who buys for today isn't daing his job.
(OLD YORKSHIRE PROVERB)

®», YORKSHIRE S\\WITCHGEARSsA FTLTD.
FRETGWN Distributed by
N,
w0 Reunert & Lenz Ltd
Telex 6-5094SA 10 Anderson Street
P.O. Box 92 Johannesburg 2000
Telephone B36-1351

Branches in all main centres.
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1. Ek merk dat danr geen

die verbruiker van krag te yoorsien nie. Dink hy nie dilis nodig dat dit
ook deel van sy tariewe moet uitmaak, s, s 'n gedeelie van 5y basic-
se tarief i

Daar word gemerk dat sy {ariewe geheel en al amanklik is van die Ev-
komtariewe, Betcken dit dat enige Evkomverhogings outomaties

formle reeds dear die Administrateur goedgekeur?
Dankie

MrK. A & Diurban: | should like (o associate myself with the

other contributors in complimenting Mr Hawkeswood on o very in-

teresting paer.

il segard 10 e hosc-kecping” vt of the comumer’ cduca-
ould an indicator light and sof audible alarm not be preferable

e i) g o v it ol TR T At T

housewife to decide what to switch off when the load reaches 4 kW.

Is i not preferable to hilve one geyser situated immediately above the
bath and another small one bove the sink? This would reduce “plum-
bing fosses™ and. if the thermostat of the geyser above the sink is set up
high, the servants cunnot wash dishes under a running tap.

The oversll Cost per Unit = (VA + Energy) Cost

NG of Units sed
At Richards Bay, the overall A D M D and Domestic A D M D do not
appe to coincide, Reduction in the Domestic A D M D does not af-
fect the overall A D M D appreciably. Also the administration and other
costs making up the 9%, of the averall electricity costs are virtually con-
stant, In view of the above, does the progressive reduction in consump-
tion by the domestic consumens necessitale regular increases in the In-
dustrial and Commercial charges, in order (0 balance the cleetricity ac-
count budget?

In conclusion | would like 10 ask what the introduction of this tarill has
meent 10 the Council in Rands and Cents.

Thank you, Mr President

aodepoort: My dink aan mar Hawkeswood vir 'n
llm»hmlrr:swnu en pr!klﬂlmd: referaut. Hierdic soort van selfonder-
fosk e selfoplosing van probleme_lewsr ulsd  imeressants
huphkmppu n ook asnnames. Di is net

ammer dat herdie s numuek Tic sertecnwoordiged s v il verbrisn
kers in die Republick ni

Dle metode. dewe ey Hawichwood iogenel bebele poubaurie aundnn
aan elke verbruiker se fesings. Met 'n bale groo
i, dn gibrulk van 'y, rebamer siag ome esiuae meterlesing <n
dataverwerkingskoste aan verbonde wees.

In Roodepaort word gebruil gemisk an i sesheidsysalleen 1 de
waterverwarmers word beheer deur middel van hoogirekwensic-injeksie-
tosrusting (Ripple relsys). Aangesis

%

poort by uitsiek
ng van ke, 2L imduirle vrbrur
Kers en die balans 5 het, is die gemiddelde

n lasver-

cannot . with the demand meter such savings can
be elfected

Where 2 consumer elcts o havesay 40 amps irui breker nstalied
- and usually he cannot change this rating for 12 months - he say

“Iave ta pay for 40 amps 50 | shall use 40 amps™. There is no incentive
for him 10 save.

e housewives in Queenstown, instcad of starting their cooking of
lunch at, say 11.45 or 1200 p.m. now start their lunch cooking at 1030

As e Hawkervood ponte out i s pager,there ars various ways or
means of recovering the reluted costs and depending upon the
nature or make-u oading ther of these various
methods may be the best in the c-rwmmmﬂ 1 have rio question for My
Hawkeswood but offer these

Thank you Mr. President,

Mr K. J. Murphy : Somerser West: Mr President, | have s doub that
M Hais Soisk's domestic consumes undersiand how (o regulate their
loads and avoid
onsumers resent the ental maximum d(mmd\ l:aurrku over one
unforusate i hows Dackod i thas somoct MCE & i saFica i tho
metes. The use of ihis iype of metering in  cersain town with
which | ciate ilted in negstive | time when o
ew power station n.ns just been built. A simple circuit breaker contrale
ling & consumer’s M.D). results in no surprises when the electricity ac-
count is receiy
Thank you,

Rid. P. de Waal : Richurdsbasi: Mnr. Dic President, sangesien die
REDB-arinfdeck geXoppel s s e Evkom il i vermindering
invetbrdk v lekisel of maksimum anvraag fe n geaar in dic
sl kT acio AR i e oyl s e

Volgens die doclstelling van dic RBDB mocs dic
pewysigde tariefsiruktuur: die lasfiukior verbeter;

esparing b e bl v sk el ooy c amsctifing
om nie meer clekrisiteit 1e nie-keuintye word s kontra-
b gl s

deur dic verbruiker gedurig beinvloed wees.

Die tariefstruktour soos deur mor Hawkeswood beskry( voldoen aan sl
ferdie vercistes.

Met die aksestverskisiwing in dic Evkom-siruktuur waardenr & 60°% van
die keste verwant s aan maksimum-aanvrasg, Iyk dit bietjie sinncloos
da hierdic koste. wal direk deur die verbrui
Setibectwsret vt word of gewmin in neuriiey peisem ol

i gemeet word

i RBDB is haic beindeuk met die pr:
mnm; van die nuwe tariewe bereil

jese resultate wat met die in-

Die

n komm
s arikior $3% e A (et s e
Dic gebruik van die behesrutelsel met behulp van sy eie outomatiese
Esbouiocimuing vestiong M dcgemicdekie e e ki .
tussen 60 - 65%, As beheer uitgeocfen word met behulp van bl
in p!us van die outomatiese behee rstelsel word kﬂeﬂ die in
sislling van lasgendemd beheer dus sedert 1 Junuarie 1978 ‘n maande-
ke lexuklorvan tisen 69 7, verkiy. Duat s ongevesr 2000 reds
geinstalleer teen 'n aankoopkosie van foerusting
Teen vandag se pryse egter R1 700000, Di hupanng S dth!r\nm:-
aankoopkosie vir 1978 sal meer as RS00 000 wees.

In Roodepoort sien ek nie kans om dic tariefstelsel s00s deur mar
beuik nie. di

te sien of hicrdie tipe die aanslag van die tyd in Richardsbaai sal weer-
staan

My bydrae, Mut Dic President, i
Beer meet sumvrbaic gan wees vi di sl by sal i
eer pemocdsrus

Mr D. Haig-Smith : Queenstown: Mr President, allow me plesse to
ussociaie myself with the previous speakers in congralulating Mr
Hawkeswood on an excellent paper

In Queenstown our domestic comsumers are very conscious of mai-
i demand e 10 the  fuct tha  ssirotion Qoerand Tasf e o
troduced in 1960/1961. Various methods of registering of controlling the
maximem demand of consumers were considered and the indicating

that date. Whereas with & load limiting circuit breaker the consumer
AMEU TECHNICAL MEETING - MAY 1978

rekening aansicnlik te verminder (sonder VEI'IEI wan inkomsie aan die
RBDB) deur die. imtallering van las-beperkingrelés cn die koo
tinuserlike b i
#1001 insloed op kosie het a die aanial senhede verbrutk.

'n 3 kW-as-
beperkingrolé gelnstaleer wat die warmwaterstctiel oulomatics il
wavel (Kosie % R1 00 geinstalleer.)

Die voorsiening van 'n indikasiclampie, parallel met dic watcrverwar-
dat ehoog i

mer gee aan die huisveou duidelik indiki towle
cn dat sy dic pebruik van die implemente most heroorweeg - heroor-
weeg i die Woord, die verbruiker behou dic diskresie,

In'n pa i verbruil 4 KW verhitte-el
e te vervang met 2 kW-cenhede met peen prakiiese nadelige gevolge
nie.

In dic geheel gesien word di tariefsirukiuur as baie gestaagd beskou,

Verwysende i di ayfers n die Tabel, ar. 63 vt die Mecrensse-osts
proep kan dit maklik bereken word dat die verbruikspatroon verbeter het
vanaf 320 to1 413 kWL per kVA maksimum sanvrasg per maand,
Nertralkes ek cocesomial st n ' polee s ot o
rekening, op maandelikse basis dirck deur hom beins loedh:

Dankis.

Mar. A.J. van den Berg : Krugersdorp: Ek sluit my aan by vorige spre-
kers om mor Hawkeswood te komplimentcer
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fngs = ok verncem i ook dat e bron un kot deut Provin
sie beperk gaan word. s dit dic beleid n Rchardsbasi om e profst
te maak op kragverkope m=" ‘As ons almal hicrdie metode sou toepas.
v Eokors e gl Kupuse) St Gt ladibein wes
op die lang termyn

M Waimed ;- ChdftBcwdar Hre o President

&
voor ek i ‘n np\wxu »m i 6 s g il west ol e M

Mr Gerber mentioned a saving of some R11000.00 as o result of possi-
ble s of rippl canrol. Howeves, | wondsr who funds he capial i
vestment which at Kewpton Park is for exumple. I helieve, 6 000 dwel.
B n v ot of I 0 Scmma il T i, s i
presumably the consumer.

On 4 point made by a previaus speaker, there are available on the ma
ket smple devices which asis th housenite r consumer ey and
iy, These ws ayaiabl across  wid range 3t Lo ol Re-
tays or Load Limiters for placing in panelboa; e o b

st point s possibly one of humour which is really a question, With
|I|¢ mppl\culmn of ipple control o the Kempton Pack areas and with the

al

o munmpllllc]k s daar di fet van nie-stunduardisasie,
¢ doen dic VMED n o lede om ' standuardaraf op e stel? Elke
dorp het nou sy cie U e dorp het 49 metode van meting

ens. en ck vocl dat as hulle moonti 1 aricf kan vasstel, hul
Erens baie gaun bespasr: nic el woralt i vrhlnges i, aaae
ook op installasickoste en dhe klas van ding.

r. G. Gerber ; Farad (Pty) Ltd: Mr President, Gentlemen, | canoot
u‘raq “with most points mentioned by Mr Hawkeswood, because of the
negative approach to the problem. The positive approach is 101y 10 im-
prove the load fuctor in the Municipal network. This can ofien be uchic-
‘ved with the aid of Ripple Control Equipment, controlling hoiwater gey-
sers, underfloor heating, spuce heating. pumps,

In South Africa there are about 140 sers conroled w

1ha id of soch Ripets Cameeol Equipeient ai caled foud g

equipmeni). On an averags 2.3 KW geyses only about 05 KW camte -

ched off a any time {summer and wiater) taking the diversity factor inio
1T fare b smdered sapserimtive, ol skiog

figures under South African conditions.

The saving is calculated as follows
140000 x 0.5 kW = 70000 kW as peak reduction
The approximate generating costs

The approximais (bulk supph) ahrbstion cost are
Totl ¢ kW

RS0 per kW
r kW

The cass inthe sase of nueleur puwer stations ure sonsderably Highet:
The savings on generation and distribution costs are 70,000 x RSO0
R3S 000 000,

i mens making belier use of sxisting power stations and saving fo-
reign exchange on extensions,

The Munic with ripple conirol equipment in South Africa save
on the 1ot nstatled 140 000 ripple control ecelving relays controlling
hot water geysers as follows:

700000 x RS (average MD charge) = R350 000 per month.

RISO000 x 12 = R4 200000 saving per annum.

(‘rc M l.—ﬂn + Benoai: | agree with the author of this excellent pa-
principle, the peak demand for electricity must be levelled
b lm m Beers o ol Escom s consumer,

1 say both because Escom will need (0 spend less on generating plant to
do the same job und still sell more electricity. At present Escom is huy-
iing its own monty. Millions of Rands' worth of power stations are bei

buil just 1o serve a few hours peak per day.

i Py will get the
same valu for less money,

Can't & simple switching device be installed in the kitchen where the
ousevite can conrol (e amauaof eleckrct s wss vilhout mich
technical ¢ n, This switch should enable her 10 sélect a mini-
i amount of lecticty a noris trcs on a low ree ofsay 1< per |
anit, withou( depriving her of using more i she shoud need it but of
te of say 3c per 2 units or 6 per 3 uni switeh
‘must also be able to cut out non-essential ilems at peak. ‘ﬂll"k you.

Me 5. N. Hemmerching; Budfdrie: Mr President, L © 5dd that.

ased on the rational argument put forward by M

o oad Imiing tar & sepencal e daysof e enrgy Ao
ou gasen 4l 1 have  olf-corectng ariff in particular in a small

own like Bedlondvie

1 wish 1o sk how this Lariff could be applicd for the resale of electriy
to flats and in commercial eentres for instance in an equitable manner.

Mr. S, W, Clives : Affiliate: | was interested in Mr Hawkeswood's paper
nd would endorse many of his points and remarks.

oliceable when ripple control i switching
hulgn out. It is also very noticeable when ripple contral switches back
inand s complete blackout results. Can someane tell me mare abot this
effect of blackout and comman thing. What aiso is the ¢ffect on
revenue loss when an ares loses supply for » prolonged period.

Thank you,

Mr. J. L, MeNeil ; Kokstad: M President, I'm all for economy in every
fiekd, nd in fact can say thit my home is run an a 20 amp mch with ail
the usual appliances, such as stove, geyser with load limiting reloy, deep
frecaer, refrigerator und so on, and admiliedly there have been many
complaints from the housewife - one gets used to these after & few years.

Howssver,regacing he obieciv af redusing the mavimurn demand,be:
cause of prevailing capital costs sneaking mspicon hat the'end
result would be an increase in the larll!' of charges per kV,

1 also ccho the comments of a previous speaker in referring to the
ke thod AR e omro symems ol st i g of
1000 000/annum 1o the local authority.

1 woukd like 10 know whether account Has been taken of the cost invol-
ved in installing this expensive cquipment

Thank you,

M. S. H. Hawkeswood : Richards Bay: In reply 10 the comments on the
paper

Mr Bamber

Thank you for your comments. Cancerning your remarks about the an-
nual maimum demand charge levied in Rhodesia - all | can sy s that |
hope that it will never be levied here,

Only time will tell whether a great deal of mainsenance will be required
with the 0ad-rate melers

Mr Brummer

Having now obtained experience with single phase load-rate meters, |
will be recommending 1o my Board shortly that threc-phasc load-ratc
meters and a corresponding Lariff be brought into operation in Richards
Bay.

In this paper, 1 have st out the results obtained which prove that the
load-rate tarill is effective, but 1 do not claim that it i the best. | ould
suggest that & similar investigation be carried out with a Block Interval
Tarifl to prove how elTective it is.

Mr Andrews
In reply 0 your question, all domestic installations are protected by 60
amp circuit breakers which prevent overloading

Mr Palser
Thank you for your remarks and interest shown.

In veply 1o your question, two manufacturers are at present actively
out research into modified load-rate meters. but from the fatest
information, have not yet completed their work

The same reply applies to Block Interval Tariffs as that given 10 Mr
Brummer,

Mr Barmard

T vofec to paragraph 6.2 and the gruph *ADMD at its time of the system
maximum demand" which shows that the loadrate tariff has resubied in
reduction of the ADMD per sonsumer at sysiem peak hours, irrespec-
tive of whethet i occurs in the morming or cvening.

1 differ with Mr Barnard's interpretation that the success of the load-ra-
te il is nxmhm-m to the mnc relations programe cacricd out ~
Uhere i adsaaate cvidance which shows that th public only rescted
Vher the tarl utected thele pa:k!u.

As stated in my paper, there are considered 10 be valid grounds for com-

pring load contil ssen (ppl ¥ay) wih Jomdse meterin sy
tems, especially in terms of

Mr Travtmans
No differcntiation is made between low, middle and upper income
roups.
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The loads of the three-phase consumers why
cluded from the Meerensee test group resul

live in Meerensee are ex

The laws of statistics have been used 10 predict the
patierns given in the paper, and the credibility giver
depend upon how much faith ane has in statistics. F
comm

rious consumption
hese results will
riher, | have no

ent.
Mr Fraser
1 can give no ex;
trial, commercial and reside
graphs - appendices.
cesull of loss of load by one of the medium

change pattern of mixed indus-

I consumers shown on the daily load

Aand B in the paper, This change wis probably the
ustrial consumers.

ngs of the different parsmeters given in the paper were obtained
0 the introduction of the LarifT ed that the load-ra
il has only been in operation least, in my opi
mion, another two o thiee years resuls are nesessary before abiolute
peration can be ma i indications
ihis stage very positive

Mr Loubser

A T T
ing formuli
inlifberigtiscste i charge + cast items such as inte-
rest and redemption of Joans, capilal develop-
ment fund, etc
= Basic monthly charge + excess KWh charge.

Demand

In eply o he sscond guesion. he Adnminimrutar's (Naul) ipproval ues
obtained for the linked tarill and, in Richards ners are advi-
4y crealas of any <hanges n Escom's tacifs

Bay, cons

e Shepst
Tconsider th
consumer,

the provision of a waraing light is the responsibility of the

One geyser, which is well
sulated. uses less energy an

sulated and which has all its pi
has half the maximum dem:

g well in
of two gey

The savings oblained in reducing the maximum demand charges paya-
ble o Escom are pased on 0 the consumers. Hiving oblsiscd results

e period of one year now, 1 will b ling to my Board
o Tarkt - Basic Monthly Charge of 3 % s be

Berg
be seea from my paper, Richards Bay budgets for a 3% contribu
1o its Capital Development Fund and a 1% surplus which is con

{eontad e bl R P

Mr Gerber

! can alio quoie some improsive fgures. Asuming that there arc

11000 000 domestic consumers in South Africa and assuming that as a re-
o ot I one s e A DMID per coneumr s Tocuced

by § kVA per consumer. the fotal saving in demand will be about S0
Meamyatis o the equialent of & powet station. The costof & power s
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tion is about R400 1o R300 million - hence the load-rate meters could re-
sult in a considsrable saving 1o our country

Mr Lemmer

Over the past few years, we have secn the price of electr
reduce from a fow hundred rands cach

calculators

nals are already predicting that integrated c:
o e ased in the (ure o min-prosssors o ool
foads in the home at & reasonable

Nir Hammerschisg
The question relates 10 tarifFs other than domestic tariffs and s conside
red 10 be beyond the scope of the paper. Finally | wish ta thank the folla-
wing for their comments and remarks on my paper
Mr P, de Wil

Mr T Botes

Mr Barnard
Mr Clives
Smith Mr McNeill

dr President.

Mr D. H
Thank you

Mr K. G. Robson : Presideat: Mr Hawkeswood. Gertlemen, here has
aly been what | believe ta ormed eriticism in official
municipal LUME levels sbout coaterenctsand | regrt that
The senior oicials of the UME cacld nol have sat i o this esion this
morning. which mdn.ahd 1 think in very emphatic terms how essential i
T s M el B s s e of ol
argardoations should oome {ogethir refularly wnd discuss dev

IS thie. T think the craphati ansrr 16 PAC it of crcemt s teming
o Mr Hawkeswood's paper this morning and the many valuable co.
tributions hat have been made confirm my convietion that we missed a
tremendous oppartunity in the fiflies by not adopting a national deman
wnifor domesisconsumers Eventyand time bive confrmed this con-
vistion | ik for (hat resson we need to cangrauisie Mr Hawkes
od on the cvidence of impressive research wark in the yvrcplmlmn o
s paper regardless of the possible criticism. | think
inviting eriticism in presenting this paper.

Mr Hawkeswood, | would like to extend to you my congratulations in
having the courage to give us this paper at such a e, | am cer-
tain that Mr Hawkeswood would have liked another two years 1o more
ascurtly calute hisding. We ned tme fo i ind of develap
ment, but | am sure that if he continues you wi s be able 10 see
some further imeresting developmens in a few ,:.n \mc 1 was able to
recall many interesting discussions about the vicis and the techni-
ques of Lanifls with Mr Hawkeswood and it has g\\m me u personal sen-
s¢ of satisfustion to see the developtient in h thinking on this
nating subject of the metho of charging for the

ry complex and difficult sitwation. The co-
lestrical

Enginser and & number of manufscturers. of uipment i of
iuisthis kind of development that

i
T
H

this development. This has been a valuabl
valusble record of AMEU praccedings.

have been stimulated mentally and professionally by some of the
thoughts and ideas that Mr Hawkeswood has had the courage to present
10 us this morning. It has been a really very good paper indees

Afgeraardigdes geniet dic Burgemeester. Rid
West, se anthaal



A new time-saving
technique for
receptacle wiring

40 o

SCDtEhIDK Self-Stripping Electrical
Tap Connectors
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1. Insert run and tap wires. 2. Drive "U" Contact down.

3. Snap hinged cover
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FJ PRINS

Elektricse Kabelafdeling, SABS
Elcctric Cable Division, SABS

A rins e b pnetcshp u e o e e mamaﬁﬂir« in
193 degree in Heaws Curren

ing. l'.‘ lﬁr University of the W!!w}fmmd Sollowed b, T Ve i the,
S AR on electrification construction,

He joined the SABS in 1949 and established the Eleciric Cable Division in
she eanly fifies, and sill heads the Cable Division,

He obtained a M Con (Business Administeation) degree extramurally from
Pretoria University

DIE SPESIFISEER EN GEBRUIK VAN ELEKTRIESE KABELS

Gehalieversckenngsmense vertel ons dat y nie gehalte in " produk kan
inspektcer nie - dit het vy Ontstaan met dic ontwerp op dic tekenbard cn
moet stap v stap in dic produk ingebow word. Disrby word natuurlik
asnvaar dat dis spesifikasie vir die produk voliedig en voldoende is. As
werkeerde afmetings of ongeskikte materiale gespesifisecr word, of daar
nic Behooriik toegelaat word vir werks- ¢n omgewingstoestande nie. dan
Kan die beste en nie '

Mr. £.J. Prins
SPECIFYING AND USING ELECTRIC CABLES

Quality assurance men wil tell you that you cannot inspect quality intow
product - it must start with the design on the drawing board and be
manufuctured into the product siep by step until it is completed, This
presuppases that the specification for the product is adequate. If incor-

imensions or unsultable materials are specified. of insufficicnt
llowance is made for operational o environmental conditions, then the

%

Produk verseker nie. Daarby gesé - die produk moct so antwerp wees
dal die vervaardiging duarvan binne dic bevocadhede van die betrokke
mense en masjiene val.

In dic geval van "n elekiriese kabel begin gehilte met die spesifikasie vir
dic betrokke tipe kabel. Heelwat ontwe paspekte word in sa 'n spe
kasle ingesluit. Die finale suksesvolle werking van die Kabel of die ver-
moé om e doen wat daarvan verwag word, hang groatliks daarvan af hoe
oed hierdic aanvoorwerk gedocn is. Soos U weel, is daar 'n gool ver-
skeidenheid kabels in pebruik, Dil vericenwoordig op sy bewrt " groot
i e, materiale en
“n Mens kan sé dat die Sslas € peifiiege e 3 ot s
metallurg, '
elekirotegniese ingenicur en 1=mmd wat 'n grondige kennis v ver-
vaardigingsprosesss en -tosrusting. Dit is waarom die taak om 'n spesifi
Kasie op te stel. gewoonlik toeverirou word aan 'n komitee van “des-
Kundiges™ en waarom kennis geneem ward van soortgelyke werk deur
ander grocpe

Die belangrikste aspekte wat in °n spesifikasie gedek moet word, is die
materiale wat gebruik moet word, dic konstruksic (insluitende afme-
tings) en toetse om e verseker dat die kabel geskik is vir die voorge-
nome diens. Al hierdie aspekie is onderhewig an slaggate en inviosde
van buite, waarvan die belangrikste scker dié van ckonomiese gard is
Die tegniese direkieur van ' groot Europese kahelvervaardiger het een-
maal aan my gesé: “Ek word deur dic ckonomic verplig om dinge (c docn
wal ck mie (cgnics kan veraniwoord nic”. Wat in dic ou dae asmvaar is as
#ocie kabelvervaagdigingsprakiyk, moet vandag versists in die spesifi
Kasic Besfie Bl fins, Ol GG BRI B
“ kabel moet vandag

skayf word, e i
Die proficlgeleiers met 'n voorafgevormde spiraal vir 'n beirokke kabel
610,850 Bt g e o ek 3 il ek
mmval wanneer dic are saamgeslaan word in dic voltooide kabel. Nets

Hl(nﬂr

hmadertnu s et so sonder enige argumEnte aanvaar,
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best production sontrol methods will not lead 10
sutisfactory product, In addition, the design of the product must be such
that i is within the manufacturing capability of the men and machines
involved.

In the case of an eleciris cable quality starts with the specification for a

particulur ype of cable, which incorporates many design fcatures, snd
{3 i o sy f Wl abie ' TG expected of i, will
depend very largely on how well this foundation is kaid, As you know
there ix a lange variety of cables, involving many different components,
naterials, and manufacturing prosesses. To preparc  cable specifica-
tion requires. the combined knowledge of a metallurgist, a chemist, a
‘mechanical engineer, an electrical engineer, and someone with 4 sound
knowledge of manufacturing processes and the capabilities of
machines and equipment. This is why the job of drawi ecifica-
tion s entrusted 10 & commities of “experts™ and close attention s paid
10 similar work done by other groups

Probably the most important aspests to be covered in a specification re
tobe includi i

tests ta verify the adequacy of the cable for its intended use. All these
aspects are subject to serious pitfalls and influences of which the most
importat s probably cconomics. I ki
ed commereiully to
technically." Wit sied 1o e accepied in
days gone by as good cable-making practice must today be carcfully
detailed in the specification. Maticrs such as turned corcs in u shaped
conductar cable and the cirsularity of & cable now require parsicular
attention. A turned cure used to be one of the biggest sins 4 manufac-
turer sould be guilty of. The s, prespirled conduons (o a cable
were made in one length on one machine (o ensure that they would be
I corfecly i the fima] ¢able, Sty the papar-lapping of the
cores of a paper-insulated cable w lentical manner, These
points were not argued abuut, but accepted withows question.

2

n



Om cenvoudigs, selfs aoglopende. vereistes tx spesifiseet is nic altyd 30
aklik e, Neem by. die rondheid van ‘n kabel. Enigeen kan na 'n kabel
kyk en sé: “Dit is rond, of vierkantig, of driehoekig. en dit kan gebruik
ward of nie.” Maar Ié nou dairdie vercistes kwantitaticl neer. Nadat
haie moontiikhede ndersoek s en heelwal kabels bestudeer i, he
vasgestel dat as die gemiddelde deursnee van die Kabel oor die onder-
lasg. of vor die bultemantcl, met ‘o deursneemiatband gemeet, dic
minimum deursnee, by diesclfde posisie met ‘1 noniuspasser gemeet. met
nie meer 4 1% oorskry nic, behoort geen probleme met die afeindiging
van die kabel met behulp van meganiese drukstukke ondervind te word
s In dic prakiyk sal 'n kabel wat redelik rond lyk. 'n waarde van onge-
veer 0,6 en minder hi wanneer hicedie metode gebruik word. Dit het
eirckking op rubber en PYC-geisoleerde kabels

‘o Spesifikusieskrywer kin natuurlik ook wopgevoer word deur sy catoe-
siasme en onpraktiese versisies voorskey! — vereisies Wi slegs teen groot
koste e met baie ongerier gekoniroleer kan word. Twee ander pro-
bleme wasrmec hy te kampe het, is die korrclasie ven tostse met werk-
Jike lewensduur en dic poodsaaklikheid in baie gevalle om ‘n kabel ¢
Verictig tydens toetse om die gehalte te bepaal, of om tydens sulke
toctse die kabel tot s 'n mate te beskadig dat dit mei verloop van tyd in
dicns sal faal. Lant ons dit met 'n paar voorbeclde oelig - ‘0 sekere
orgunisasic in Engeland het ge-cksperimenteer met dic las van
aluminiumgelelers. Dic lnsse is onderwerp aan lusiklusse onder oor-
Spanning. ¢n vortemperatsurtocstande. 'n Besondere las het 2 500 sulke
siklusse sonder enige padelige gevoige deursian, Toe dit cgter in 'n
werklike installasie gebruik i, het dit na ongeveer 400 siklussc gefaal

i | . krag-
stasic s aan 'n dricfasige foutstroom onderwerp ax gevolg van 'n fout in
dic generatortransformator. Die kabellciding het bestaan uit dric enkel-
sarkabels wat in driehoekformasic geinstallcer was. Hulle was clke 30
duin in houtblokke vasgeklamp. As gevolg van di fout is hulle aan 'n
geweldige plofkrag onderwerp. Na die gebcurtenis is hulle aan al die
bekende clekiriese toetse onderwerp. Daar kan geen aanduiding verkry
word dat enige van dic kabels defck was nic. Nogtans s daar getwyfel of
die kabels nog bruikbuar is. Gevolglik is daar besluit om 'n stuk vin een
kabel uit fe sny en te ondersock. Daar is gevind dat elke isoleerhand by
clke klempunt gebars bet. Indiens die kubels weer in gebruik gestel Is.
sou dit binne drie weke gefaal het.

Verbruikers skep 00k prableme. Dit is bv. welbekend dat die sukses-
volle werking van 'n kruis-gekoppelde poliétileenkabel 0.4, afhang va:
dic verband tussen dic gelcier- en darskerms en dic
indien die korrekie verband tussen wurskerm en die diclektrikum
Voorsien word, kla die verbruiker dat dit mailik is om die kabel t< las of
Wf te cindip. Hy verkies 'n lospussende skerm wat makilk verwyder kan
word, alhoewel 30 kabel ‘n verkone lewe sal hé

Dit is belangrik dat verbruikers besluit wal se lewensduur hulle van 'n
Kabel verwag. Dit is hek sekere kabels wat aan dic hegin van hier-
& Vercnigde T met ing d:
dit " lewensduur van 50 jaar sal hé, nog steeds goed funksioncer na 60
e e dat, vensy dit moedswillig beskadig word, die kabels waarskynlik
Uit nog 60 jar lank brulkbaar sal wees, Maar nou word vir ans gesé dut
die vervaardiging van sulke kabels onekonomics is  dasr sou dan 'n (e
heidsfakior in hulle ingebou wees, Op sy beste mael 'n
leerde kabel net 50 jaas lank hou, En ek versisan dat in
' lewensduur van slegs 15 jaar van “n PVC-geisolecrde kabel
verlung word, terwyl dit in sommige Eurapese lande 20 jaar
belastingbetalers tevrede wees as hulle vir 'n nuwe kabel moet betial
terwyl hulle nog die oue afbetaal? En wat van die installeringskoste? Tien
Jjaar gelede is daar bersam dat die gemiddelde koste om 'n kabel in die
Veranigde Koninkeyk e begrawe die gemiddelde koste van die kabel wat

rawe word, met 12,57 oorskry, Wa s hierdic syfer vandag? Sou u
gelukkig voel as u s Koord van 'n stofsuier ma slogy & maande moet ver-
Vang? Sou u dit geniet om 'n eersteklas strykyster na dric maande weg tc
gooi omdat die koord ontydig die gees gegee het en daar dit permancat
in dic hundvatsel bevestg is, kan u dil nie self vervang nie en kos dit
meer om dil te laat vervang as.om 'n nuwe yster le koop?

U het almal praktiese ondervinding gehad in die gebruik van kabels cn
party van u het in alle waarvkynlikheid geckiperimenteer met verski-
Tende tipes kabel en met verskillende tegnieke van installering. Dus is u
in "n posisie om ‘n nuitige bydra met dic opsiel van 'n spesifikasie te
sk, en behoort u u stem fe laat hoor, Per slot van sake is dit u wal dic
kabe! moet bestel, d » di
geinstalicer is.

Wanneer dit dic kiss en installering van "n kabel yir 'n besondere taik
geld, s daar 30 buic aspekie wat aandag vereis, dat hulle nie in‘n praatie
]

To specify the circulatity of d sable hus proved 10 be o easy task. Any-
one can look at & cable and say: “I0 s sircular, of square, o iangul
nd it will do the job or it won't™, But it is very difficult 10 state the ¢rit

quantitatively. Aficr o study of numerous cables, we established at
the Bureau that if the mean diameter over the bedding or sheath.
messured with 4 diameier tape, cxceeds the minimum diameter,
measured at the same axial position using i vernier caliper. by no more
than 1%, no problem should be encouniared in (erminating such a cable
by means of a mechanical gland, Tn practice & cable that looks reasan-
ubly eireular will give a result of the order of 0:6% and less by this
method. This applies to PYC and to rubber insulated cahles

A specification writer can alsa get carried away by his enthusiasm and
write impossible requirements into a specification - requirements that
anly be provided 4nd verified at greal inconvenience and expensc
wo further problems that face him are the difficulty of correlating tests
with setual service life and the need (o test to destruction to prove 2
cable in many instances of risk inipient damage 10 the cable which will
fead 10 eventual failure in service. To illustrate - @ certain organization in
England was experimenting with jointing technigues for aluminium con-
ductars, They subjected the joints (o 10ad cyeles under over-voliage ind
over-temperature conditions. A particular joint withstood 2 500 such
Cyeles with 5o ill-effects, When the joint was used in an setual installs-
tion i faifed after npproximately 400 cycles. The 11 kY paperinsulated
generator cable in a South African power station was subjected 10 3
three-phase short circuit as a result of a fault in the generator transfor-
mer. The cable run consistcd of three singlecore cables in trefoil
clamped at 30 inch intervals. As a result of the fault the cables were sub-
jecied (o a tremendous bursting force. Aflcr the event they were sub-
Jected 1o all the kaown electrical tests withou' a single failure oF suspect
cable being indicaied. But there was doubt whether the cables were un-
‘Allected. Accordingly s sestion of ane cable was cut out and stripped. AU
every point of restraint every paper was burst, 17 the cubles had been put
ik into service, they would have failed within weeks.

Caustomers and users also pose problems. For instance. it is well-knowa
{hat a croslinked polyethylenc cable stands or falls by the interfuce
bonding of the semi-conducting conductor and core screens and the
dielectric, Butif & proper bond between the core screen and the dicle<-
\ric is provided. the customer complains that it is difficult (0 prepare the
cable for & joint or termination. He prefers a loose-fitting screen which is
casy to remove. althaugh such a cable would fail prematurely,

{1 is essential that users decide how long they expect 4 sable 1o list. ILis
well-known that certain cables installed in the UK. ut the beginning of
this century, and hopefully expected (0 last fifty years, are sill going
strong afier 60 years and, unless imentionally abused, Wil probably last
another sixty years. But now one is told that the manufacture of such
cables was uneeonomi - the buill-in factar of safety was tov large. At
best a paper-insulated cable should only last S0 years, | believe in
America 4 lifc of only 15 years i expected from 4 PVC-insul

and in some European countries 20 years. Would your ratepayers be
happy 1o pay for a new cable while stll paying off the old one? And what
ubout the cost of installation? A decade ago it was estimated thil the
average ot of burying 4 cable in the UK. was 12,5% greater than the
average cost of the cable 1sell. Whatis this igure today? Would you fecl
Jappy sbout having to replace & flexible cord on & vacuu cleancr aftet
six months? Would you revel in scrapping u perfecily good smoothing
{ron after three months because the fexible cord has failed prematurcly
and is permaneatly fixed through & popriveted backing plate 1o the iran
So that you cannos réplace it yourself and it costs more to have & pew
cord fitted than to buy a new iron?

You have all had praciical experience in the use of cables and soms of
you have in all probability experimented with different types of cable
and different techniques of installation. So you are in & position to make
3 useful contribution to the preparation of a specification and should let
your vaices be heard. Afer all, you have 10 order the cable, pay for it
and sleep soundly once it s installed.

When it comes (o the selection and installation of a cable for 4 particu-
fax job, there are 5o many aspects requiting aneatian that they cannot be
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3008 hisrdie gedek kan word ni. Die Bura is tans besig met die opstel
yan 'n Gebruikskade om die verbruiker te help en om u ‘n idee 1¢ gec
van die veld wat gedek word. sal ek u die hoofde van die verskillende
hoofstukke gee

Deel I Ontwerp van Stelsel en Kies van Kabels
Afdeling 1. Wetsvereisies

Aldeling 2. Kies van Kabeltipe en Metode van Installering
Afdeling 3. Aarding - Algemene Varcistes

Afdsling 4. Kenstrome vir PYC-Geisoleerde Kabels volgens SABS 150
Afdeling 5. Kenstrome vir Papier-geisolecrde Kabels volgens SABS 97
Afdeling 6. Kenstrome vir XLPE- en Elustomeries-geisoieerde Kabels
Afdeling 7, Bepaling van Soortlike Termiese en Elekiriese Weerstand

Installering n W.-.khs van Kabels
. Vervoer en Opbergin
Voo R i
L& en Installering ven Kat
Amcnu 4 Lus en Alendiging vin PVC-Geisoleerde Kabels
. Las en Afcindiging van Papier-eisolcerde Kabels
ATidiag 6. Lit so'feodiging van KLPE v Eicsm icsgebcicerde

els
Afdeling 7. Installering van Aardingstelsel
Afdeling 8. Tocts. in Bedryfstelling <n Foutopsporing
Afdeling 9. Voorbereiding van Roclekuarte

Vir hierdic bespreking gaan ck 'n paar belangrike punte uit die voor-
nande neem. Laat ons bepin deur na geleiers te kyk
Dic twee materiale wat feitlik universeel vandag vir geleiers gebruik
is minium, Die gehruik van koper dateer tenug na dic
Vroce diie van elektrisiteil en die eienskappe van die metasl en hos om
it tril I alcivesn velbchand. DH sl cusk o <9
redelike mate van wangebruik verdra. Maar nie aluminium sie, Hi
metaal het sekere inherente cienskappe wat dit noodsaaklik muak ﬂnldn
behoorlik cn korrek gebruik word. Die belangrikste hiervan is:

1) Sy mantrekkingskrag vir suurstof met die gevolglike altyd-teemwoor-
dige laag oksied wat 'n baie hoe smelipunt het en 'n goeie isolator is;

2y i i i
“n galvaniese reaksic plaasvind wanneer dit met positiewe metale soos
Kkoper geassosieer word in die teenwoordigheid van vog:

3)'sy neiging om te vioei onder drul

41 sy neiging om te korrodeer as die (oestinde gurstif i, by, wanneer dit
in linmkm] met grondwater kom: cn

covered in an uddress fike this. The Bureau is t present preparing o
Code of Practice 10 guide the user and to give you some idea of the
scope, | shall give you the headings of the different chapters:

Part | System Design and Cable Selection

Section 1. Statutory Requiremenis

Section 2, Choice of Cable Type and Method of Installation

Section 3. Earthing - Genersl Requirements

Section 4. Curreat Ritings of PVC-Insulated Cables to SABS 150
Section 3, Current Raings of Paper-Insulated Cables 10 SABS 97
Section 6. Current. Ratings of XLPE and Elastomeric [nsutatcd Cables
Section 7. Determination of Thermal and Flecteical Resistivity of Soil

Part 2. Cable Installation and Operation
Scction 1. Transport and Storage

Section 2. Safety Precuutions

Section 3, Cable Laying and Installtion

Section 4. Jointing and Termis

Section $. Jointing and Termini

Section 6. Jointing and Termination of XLPE and Elastomeric.Insulat-

Section 7. Installation of Earthing System
Section §. Testing, Commissioning and Fauli Location
Section 9. Preparation of Route Records

T am going to lift 0wt a few of the cardinal points for this discussion. To
start with et us have 3 ook at conductors,

The two materiais uscd almost universally today for conductors sre
copper and aluminium, The use of copper goer right back 10 the carly
ditvs of elesirisity and the properties of the metal and how 10 use it are
well understood. 1t will stand up 10 bad handling and a fair amount of
ahuse. Not 5o with aluminium. This metal has certain inhercnl
characteristics which nesessitate careful handling. The most important
of these are:

1) lis affiity for iy resling in an sver presnt layer of oide
which has a meking poin knd s gocd o

2 msyui i v . el sharsial senle eming o
galvanic action when associated iy positive metuls such as copper
plus moisture:

3) its tendency 1o flow under pressurc;

4) its proneness (o corrosion when the condi
when in sontuct with ground water; and

s are favourable, &g

5) sy kaé(Tisien een derde

it kv koper.

“n Puar juar geleds het mnr C T Carter van die Kaapsiadse Munisipali-
tsit 'n witsickende referaat oor die gebruik van kabels met aluminium-
geleiers by cen van die jaurlikse byeenkomste van hie

5) its coslh xpansion wi which s
ane third more than that of copper.

Some years sga Mr € T Carter of the City of Cape Town gave an excel-
Tent paper um the use of cables with aluminium conductors at one of the

rdic
lewer (1971 EK sou almal wat aluminiumgelefers gebruik, sanraal om
hicrdie referaat (¢ bestudeer.

Luit ek “n paar aspekte van die lus en afeindiging van aluminjumgeleiers.
toelig

Wanneer 'n aluminiumgeleicr gelas of afgedindig word, & dit absoluut
moodsankiik dat

1) 'n Behoorlik ontwerpie mof of skoen van die regie afmetings gebruik
ord;

e - Il e e
‘piesc eienskappe as dié van dic geleice wat gelas of afgedindig moct
word, sal hé om te verseker dat gelyke uitsetting en inkrimping plass-

vind;

< dle Koreke grcedka, sntven i di besondere: miak vin mofof
skoen. gebruik word vir die vashegproses:

di die betrokke vervaardiger se aanwysings aangaande dic vashep-
proses streng nagevol word

Ongelukkig i dit nfe moomlik am net afmetings en toctse vir lasmowws
en kabelskoene voor te skryf so0s vit ander produkie nie. omdat die
3 4RL sl 20" groot ol ol i o ucenle (5 en o
18 van n kabel, Die enigste manicr om so ' poduk te beoordel s
i
daaruit dn die. produk aan "a lassiklus onderwerp word xmw die
temperatuursiyging van die mof of kabeiskoen met betrekking ot dié
van "n verwysingsgelcier oor 'nschere aantal siklusse gemeet word. Die
Buro is tans besig om ' spesifikasic vir 50 °n toets en 'n metode om die
AMEU TECHNICAL MEETING - MAY 197%

.

wnnual gty h ion (1971). 1 would iyhady us.
ing aluminium conductors 1o study this paper,

ination of

Let me highlight some aspects of the joining and e
aluminium conductors,

When un aluminium conductor is joined or terminated il is imperative
that

) & peoperly designed ferrule or lug of the sorrect proportions be used:

bl the metal from which the ferrule or lug is made, should have 4 temper
compatible with that of the conductor 1o be joined or terminatgd, 1o
ensure equal expansion and contraction;

) the<orrec 0o, designcd for the parieuar mak offerrle or g, be

< compression o crimping process: and that

4 the e manufacturer’s insiructions regarding the compression

ar crimping process be strictly adhered 1o,

Unfornasely it is not possible to prescribe dimensions and tesis for
errales and lugs s s done for other products, besause the human ele-
ment plays such a decisive role in the success or failure of a joint or ter-
mination. The only way 10 evaluste such a product i to run 4 perfor-
mance test which basically consists of 4 load <ycling test with the
temperature rise of the lug or ferrule relative 1o a reference condustor
beini monitored over u certain number of cyeles. The Rurcau is at pre-
sent preparing a specification for such u test and a method for evalua-
ting the be based on the British practice as

»
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resultate te beoordeel, op te siel. Die dokument is gebascer op die
huidige Britse prakiyk soos uitcengesit in BS 4579

Dar die 4p gelet te word Gl adasinige onrstde Vaivanrdigers van elok-
tricse kabels nic die gebruik ven druktipe bybehore saam met
aluminiumstringgeleiers aanbeveel aie en andere distansieér hulsell
hecitemal van ierdie gebruik omdat dit so mocilik in 5o geval is om
behoarlike metualtot-metaal kontak te verkry

Dic aandag moct aok dasrop gevestig word dat waar *n oorgang ma
koper plaasvind, 'n bi-metualskocn of -mof, wat bestaan uit 'n kaperdeel
Wil met_ behulp van 'n wrywingsweistegniek wan "n aleminiumdee]
gesweis is, gebruik most word. “n Aluminiumafeindiging moet by, nie
direk aan "n kopergeleistam vasgeklem word nic weens die verskillende
sitsettingskoéTsiémie metale

Insgelyks, wanneer aluminium wen aluminium peklem of vasgebout
word, moet sorg gedra word dat slegs aanbevale materiale ge bruik word,
Gt dic fas oor die groatste moontlike oppervlakte verspres word, e dat
een of ander vorm van vecrwaster saam met ' dik, plal waster voorsien
word om sodoende die kontakdruk te handhaaf. Dasr word natwurlik
aanvaar dat behoorlik voorsore getref is om metaal-tot-metaal koniak te
verseker

Liat ons nou ma isoleringsmareriale kyk, Oorspronklik was die mees
algemeen gebruikie mueriale nuwurlike rubber en olie-geimpragneer-
" Oor die jare is hulle sangevul deur ' bestendige sitoom van
nuwelinge, 'n groot deel waarvan neweprodukic van die peiro-chemiese
nvwerheid is. Hierdis nuwelings kin rofweg in kunsrubbers ¢n plastick
lwnkel word /\m die nlhh:rkum is butielr uhb:r. i \“enl:nudmenrnb-

e, 4 be-

kend. Aan dic plastiekkant het ,mlmme\cn ried, pchﬂllmn m imm,
gekoppelde politileen geen bekendstelling nadig i

deviled in BS 4579

It should be noted that some overseas manufacturers of electric cables
do not rzeommend the use of compression of indentation wccessories

durable metal-4o-metal contact.

I should also be noted that where 4 transition to copper i required, a bi-
metallic lug or ferrule made from a copper part riction-welded (o an

he directly clamped 10 4 copper busbar for crample, because of the dif-
ferent cacflicients of expansian of the two metals.

Similarly, when aluminium i clamped or bolted 10 aluminium, care
should be taken 15 use anly recommended materials, to spread the load
over an area us large as possible, and to provide some form of cup or
spring washer in association with a thick, flat washer 10 maintain the contact
pressure. It is, of course, assumed that proper care will he taken to en-
sure metal-o-metal contact.

Let us now look u1 dielectrics. nitially the most universally used diclec-
trics were nataral rubber and oil-impregnated paper. Over the years
these were augmented by a steady sircam of newcomers, a large partion
of which were products of the petro-chemical industry. The aewcomers
can be broadly classified into synthetic rabbers and plastics. On the
rubber side the best known are butyl rubber, styrene butadicne rubber
ethylene propylenc rubber. nitrile rubher, and silicone rubber. On the
plastic side polyvinyl ehloride, polyethylene, and crosslinked polyethy
lene need no iniroduction.

Die gebruik i Kabels is 50 d
sevestiy en die ondervinding duarmee w0 vollcdig dat baic min dasraan
tocgevocp kan word. In *n sekere munisipale pebicd in SA is 'n 11 kV-

bl ol s s 9 ok ol e v o g chand
funksioneer. Dic enigste probleme skyn mense met pikcke en megas
rawe en di S met verdwaalde gelykstroom 1 wees, Dit is geen
wonder dai-'n aantal srkende kabeldeskundiges van verskillonde lande.
gesé et dat as hulle rustie wil slaap, hulle cerste keuse *n papier-geiso-
lecrde kabel met n loodicgeringmantel en anti-clektrolise beskerming
sl wees. Nogtans moet ans ontho dtt hedendaagse kabels onderwerp
word aan en pulse van

Boogoande, cns, wal nic gegeld het vir dic kabels wat in die vrocé jure
van hierdie eeu vervaardi is .

S0 ook is die voor- en nadele van natuurlike rubber welbekend, Maar
hierdie materiaal i Ve

dens die dertigerjare
perd en kan if "0 recks toepassings gebrulk word. Dit het feitlik oorge-
fieem van rubber vir die bedrading van persele en hel insgelyks lsag-
spanningspapiergeisoleerde kubel vervang.

Wanncer PVC as 'n soleringsmaterianl of as 'n buitemantel vir ‘n kabel
gebruik word. moet die volgende decglik in ag gencem word:

1) PVC word verswak deur twee agente, al, hitte en sonlig. Stabiliseer-
ders en ami-oksideermiddels word gewoonlik by dic verbinding ge-
voeg om hierdie verswakking feen te werk maar i In dic geval van

s dic verbindi rt word deur die
byvoeging van % 1§% (ol 2%, koolswart om dic ultru-violet lig af te
skerm, Of deur die byvocging van § ot 107; titaandioksied (rutiele:
vorm). Luasgenvemde is 'n wit pigment en i duar, pevolglik word dit
net gebruik vie spesiale gevalle. Ons beveel dus san dat waar PYC san
dic son blootgestel word, dit swart gekleur word. Waar dit nic moont-
ik is nie, b, die blootgesteide are van n mesrarige kabel, moet die
PVC beskerm word deur dit toe te wikkel met n swart isoleerband of
U e T

3) PVC word ek vet-
sure met lung kettings {5008 die wal gevorm word wanneer vieis ont-
bind). sommige “hitumineuse en asfaltmateriale. aseton, benscen,
koalstoftetruchloricd, chloor, ehloroform. formaldehicd. waterstof-
peroksied, petrol, gekonsentreerde swawelsur, cns. Alhocwel daar
normaikweg pereken word dat PVC hestand is teen oli. is dit nic eint-
ik korrek nic. Dit word geaflekteer deur minerale olies by tempera-
ture bo die normale. Dasr dicn ook op gelet 1e word dat die ligter
aromaticse olics soos petrol cn maftx, deur PVC dring, langs die
binnespasies van 'n kubel kan beweeg en in ckakehuig, Klemkase,
ens. kan vergader, waar dit dan 'n omplofingsgevasr kan skep.
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The use of oil- d I
s the 14 xperesos gned 0 comerehenshe vyl nocd be
added. Ina ce: micipality in South Africa an || kY cable has been
operating successtully for more than 60 years and is still going strong,
The only problems would appear to be people with picks o mechanical
shovels and the SAR with D.C. traction currents. It is no wonder that &
number of top eable experts from different paris of the world have ssid
thit if they want to slcep peace fully their first choice is 4 papet-insulat-
od cable with a leadallay sheath and anti-clectrolysis outer protection,
However, one should, point out that present-day cables are subject 1o
transien! spikes and fast rising pulses from thyristor equipment, arc fur-
naces. ete. which did not apply 10 the cables made in the early years of
ou century.

d cable is so well established

Similarly the pros and cans of natural rubber are well known, But this
material hus been largely superseded today by PVC. PVC, developed
during the thirties in Germany, is a solid work-horse and ¢an be utilized
ina number of applications. It hus practically taken over from rubber for
the witing of premises and has similarly ousted low voltage paper-
insulated cable.

When using PVC as a diclectric or outer-sheath, however, the following
points must be given due conside

1) PVC i degruded by two agents. namely heat and sunlight. Stabilizers
and amti-osidants are normally added 10 the compounds to counter-
act this degradation but in the case of sunlight are only effcctive if the
compound s either coloured black by means of the addition of & 11
10 27, of carbon blask to screen out the ultra-violet light or by the
addition of § o 107 of the ratie grade of thanium dioside, The finer
s 2 while pipment and it is expensive. 5o that it is only wsed for very
special upplications. We, thercfore, rccommend that where PYC

poscd Lo the sun, it should be coloured black. Where this s not

of o multi-core cable, the PYC should be

with a blck insulsting tape or by covering it
with a black msulating slecve, .3, 1 heatshrink sleeve.

2) PVC is subject (0 attack by & number of substances, ¢, by un-
i g S (1 ke o e ke pepasmia By dooms
posing meat), some bituminous and asphall materials, acetone,
benrene, carbon chlorine, chloroform,
it pecacin pies Sockialel plphure s, e
Although PVC s normalk dstant, this is not strictly
correct. It is affected by mineral oils ll tlﬂrlu:d temperature. It
should also be noted that the lighter aromatics fike petrol and naphta

/€, move along the interstices of 1 cable and
boxes, etc. creating an explosion hazard.

Cables to be used in areas whers they may be exposed to such

w




Ourcablescarry
two very important things.

Andthe$.A.B.S. mark.

If there’s an SABS mark going for anything we make, you can bet we've got.it
Which is not surprising. Our cables are the product of the most modern manu:
facturing equipment, outstanding experience and the best international
technology

Little wonder that you find Scottish Cables used throughout the Republic by
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Kahels vir gehruik in gebiede waar hulle aan sulke petroleumpro-
dukie of die stort van sulke produkte blootgestel sal wees. moet van
loodmantel voorsien word,

3) PVC vioei wanneer dit onder druk geplaas word, en sal asnhou vioei
totdat 'n ewewigspunt bereik word, Die helangrikste aspek van hier-
dic eienskap i, dat wanneer ‘n kabel met n buitemanie] van PVC be-
gravwe word en sorg nie gedra word dat kiippe en harde voorwerpe uit
dic grond verwyder word rie, hierdie voorwerpe, waar hulle dirck in
ersking et de et . wisindet duardo sal dring en so-

foende toelaat dat water

e NG wentaerhard (Gevelght al die PVC i ' ogrondss geier wat
onderworps is aan hitte en koue en beweging in die wind, uiteindelik
hard en bros word en bars.

5) PVC is inerent tot 'n mate brandvas. Deur spesiale tegnicks in die
vermenging van dic verbinding toe te pas. kan hierdie brandvastheid
baié verbeter word sodat die PVC aie "n brand sal versprei nie, Maar
“nmens behou ongelukkig dic problecm van die digte. swart, giftige
rook wat deur brandende PVC afgeskei word

Poliétileen is 'n wasagtige materiaal wat ‘n betreklike lae smelipun, &
108°C, et en maklik brand, Dit is gevolghik nic popalér as " materiaal
i gsheuik n kraghabels in SuidAffks nis o sy grovtatc veld van toc-
passing in dic kabelnywerheid is as 'n lsolerings- en mantelmateriaal in
telckommunikssickabels, waar sy uitstekende elektriese sienskappe ten
volle benut kan word. Maar. a5 die molekules. keuis-pekoppel word
(zewoonlik dewr 'n vulkaniscerproses), word die. karkter van d

materiaal heeltemal verander en word dil 'n stabicle ssoleringsmaterial
wat geskik is vir gebruik by redelike hot temperature (90°C in bedryf.
250°C onder fouttocstande) en daarom beie geskik vir hoogspannings-
kabels. Hicr moct ek waarsku. ‘n Mens kan nie semi- of ongeskoolde
3ons gbel ot - e e 1 f ot i o Inteendeel, 5005
ese kabeldeskundige dit gestel het, *Ek sou die beste vakman
it 7 b o o i TR AR
e e s o il of piedigiog “n papier-geisolecrde
Kabel sou gee.” Die rede hicrvoo
poléilcen (KLPE] bais pkik beskads word dcor gedehilive oma:
dings of “coronu” so0s dit slgemeen by dic Amerikaners bekend staan

Gedecliclike ontading vind plaas wanneer Kicin ruimtetjies of vuilig:
Neid ingesluit word in dic kabelisolering of wanneer 'n iein gaping tus-
sen die isolering en aarskerm voorkom, Dit s daarom gebiedend nood-
saaklik das hierdie skerm cn die isolering of fixies solied uanmekaar ver-
bind is of dat "n kontinue elekiriese verband tussen

By. deur middel van grafiet, Hoe meer 'n mens sukkel om die aurskerm
te verwyder wanncer 'n kabelent voorherei word vir 'n las of afeindi-
#ing. hoe beter is die Kans op ‘n sorgvrye kabel. Daar moet vermeld word
dat daar 1ans ‘n muwe semi-geleidende aarskerm ontwikkel is wat mak-
ik verwyderbaat is en met behulp van *n drieledige persproses ange-
hring kan word,

Dic kabel moet met diesclfde sorg wiarmee dit vervaardig is, gelas enaf-
secindig word. Gelukkig is dasr vandag spesile tocrustingstelle en teg-
tice horkikhaar o bierle siak ie wecpamakik, M, watn, mans
al doen, moct daae nie afgewyk word van die vervaardiger se prosc-
Gurc-instraksies nic, Hulle moet letterlik nagevolg word.

“n Sinteticse rubber Wit groat inbreuk op die didlekiriese veld gemask
het, i ehilecnprapileenrabber. In Suid-Afrika is it hoofsaakiik die ter-
polimeer wat gebruik word. Dié materisal het in die algemeen goeie
eienskappe en kan by geleiertemperature van 85°C gebruik word, maar
is brandbaar. Daarby - en dit is baie belangrik - dit kun nic skerp of
gekipte gohwe. 008 dié wat deur 'n hoogoond veroorsaak word, verdra
e

"n Ander sintetiese rubber wat baic gebruik word in kabels vir bedrading
Waar hittcbestandhcid vereis word, is silikoonrubber, Dit kan geformu-
leer word om ' lang lewensduur by 150°C te hé, ‘n verkorte lewensduur
by 180°C en 'n baie verkarte een by 250°C. Sy voordeel is dat, alhocwel
dit brand, die as 'n isoleermidde] is en as dit nie meganics verstcur word
nie, sal dic Kabel nanhow werk. Dit is nie meganies baie sierk nie en word
dusrom gewoonlik versterk deur middel van "n glasomvlegting. Dit word
ook geredelik aangeval deur ghrics, olieseen vette,

Ek het vroeér genoem dat cen van die probleme wat met kabels met
loodmanicls geassosicer word, elekiralise is. Dit laat ‘n mens onmid-
dellik aun . Maar I
elektralitiese korrosie waar daar geen moontlikheid van sulke strome
was mic, In beide gevalle was die geanrdheid van die mmkk: mund en
die grondwater teenwoordig die oorsiak van die probl
gronde het in die \==nwoonl|glwd van water, galvaniese u||= met du
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petroleur produets or spillage of such products should be lead
sheathed.

3) PVC is subject to plastic flow, i.e. if subjected (o pressure it will low
until an equalization point is reached. The most impartant result of
this characteristic is that if a cable with an outer sheath of PYC is
busied and sare is not taken {o remove stones or hard objects from
the bedding soil, these objects, if bearing directly against the sheath,
will eventually picree it, allowing water to enter.

4 Ve the case of an

ject to heat and cold, and swaying in the wind, the PYC will v
Iy become brittle and crack.

PYC s inherently Name-retardant 10 & imited extent. By special com-
pounding technigues this lme-retardance can be greatly cnhanced
50 that in a fire the PVC will not propagate the fire. But one i un-
fortunately still faced with the problem of the dense, black, noxious
smoke gencrated by the burning PYC

Hence,

Polyethylene is & waxlike material that has a relatively low melting
point. 4 108°C. and burns casily. It is therefore not favoured as a power
cable material in South Africa and its main use in the cable field s s &
dickectric and sheath in lelecommunication cables. where its excellent
electrical propertics can be fully exploited. However, if the molecules
are srosslinked {usually by u vulanizing process), its characte is chang-
ed completely and it becames a stable diclectric suiable for use at fairly
high temperatures (90°C operating, 250°C under fault conditions) and
therefore very suitable for high voltage cables. Here | want (o sound o
warning. Oae cannol use semi-skilled or unskilled labour o join of ter-
minate such a cable. On the contrary, as. iropein cable expert put it
1 would require the services of the most skilled artisan | cun lay my
s on and | would give it more meticulous aitention than | would 3
jointor lermination in & " The that
polycthylene und crosslinked polyethylene (XLPE) are ver
damaged by partial discharges or, a the Americans call i

Partial when smiall voids

in the cable insulation or when a gap appears between the insal
core ar conduetor sereens. I s thercfore imperative that these scrcens
and the diclectric be cither physically solidly bonded together, ie.
properly martied or tha & continuous clectrical hond be provided
between the (wo components e g. by the use of graphite. The more one
battles (0 remove the core screen when preparing & cable-cnd for join-
ting. the heiter one's chances of a troublefree cable. It should be noted
though thit a new easily strippable semiconducting core screen, that can
be applicd by a triple estrusion process, has been developed

The same carc that is excrcised in the manufacture of the cable must be
emplaved in the jointing and terminating of the cable. Fortunately there
are special kits and techniques available today that case this task. How-
ever. whatever one does, one must not depart from the manufacturer's
procedural instructions. They must be followed to the letier.

A synthetic rubber that has made great inrouds in the dielectric field, is
cihylene propylene rubber. In South Africa it is mainly the terpolymer
(EPDM} that is used, The material pnmny Ihas gond properties. and
can be used at condustor tempertures of BS°C, but i is fammable:
Furthermore - and this is very mpo(ilul = it cannot take spikes or
chopped waves, such as those generated by are fumaces,  w

Another synthetic rubber that is widely used in heat-resisting wiring
cable spphications s silicone rubber. It car be formulated 10 pive long
service at 150°C, reduced service at 180°C, and very much abbreviated
service a1 250°C. |1s advantage s that, aithough it burns, the ash is an in-
sulamt and, if
tion. It is nat mechanically strong and is therefore usually reinforced by
means of a glass braid. 8 is sl readily attacked by grease, oils, and fats.

1 mentioned (lrh:r l
sheathed cabl

et e i of electrolytic corrasion where
there was no possibility of such stray currents, In both instances the
nature of il i =
These wils, in the presence of water, formed gabvanic cells with the lead
sheath. I i possible that siray altcmating eurrents also played u role. In

»

t one of the problems associated with lead-
i . de




toodmantels gevorm. Dt is selfs moontlik dat swerfwisselstrome ook 'n
rol gespesl bet, In dic een geval moes die kabel na ongeveer 'n juar ver-
vang word. In die algemeen is die veiligste benadering dus om te ver-
seker dat alle k..he\»wtbcgmhcwum Voorsien is v " anti-elekiroli-
tiese buitemantel. Gewoonlik is antel, 'n Mantel van afwis-

selende la¢ rubber en ander mmu.m is ook doclireflend. Duar moct
natuurlik sorg gedra word dat dis kabel behuorlik in die grond gelé word,

In die gebruikskode word cen afdcling gewy aan dic vervoer en opberg-
ing van kabels. Dit dek ‘n wye veld wat <k nic now hier wil bespreek nic,
maar ‘s onlangse voorval noop my om te vra: Hoeveel van u is bewus van.
die voarsorgmaatreels wat getref moct word wanncer aliegeimpregneer-
de, pupiergeisoleerde kabels vir enige tydpek opgeberg moct word? As
gevolg van die feit dat die kabel so staangemaak moct word dat die win-
dinge in "n vertikale viak is, neig die olic om weg te dreineer van dic
hoopste na die | dw.s om

dinge te versamel. En hoe hoer dic lugtemperatuur, hoe makliker ge-
skied dit. Wanneer die kabel witeindeli .nl’[:ml(n pdé word, het dit "n
recks droé cn met di

sl vin 0 witcings: omoaas s ladaviod 1 e drod dele
die kabel sal uiteindelik faal, Indien ‘n kabel in dic ope buitclug geberg
word. sal die hout, wat gewnonlik nie behandel is of teen dic weer be-
skerm s nie. begin verrot en witeindelik sl die haspel nic bewee kun
word sonder dat dit ineenstort nic. Dic korrekte manier om so 'n kubel
op te becg, is weg van dic son en roén en om die haspel gereeld deur (807
tc drai - & eenmaal per muand, of as dit baie warm i, eenmaal clke
veertien dac. Die haspel most nie net in cen rigting gedruai word nic.
maar moet afwissel na beide kante. Dit is waarskynlik rusdsaam dat die-
selfde prosedure tocgepas word op kibels wat met 'n nie-dreinerende
tipe olie geimpregnecr is, alhoswel die gereeldheid wairmee dit gedoen
word, verslap kan word,

Wenneee ' kab gekics wond i i bskondats werkve g word e
Reuse leiergrootte beinvioed deur drie hoofvereisics, nl, dic
i onb S e i antwerpkonisluisiroom. Vir
‘n normale 600/ 000-V-installasic. waar die kael beskerm word deur
sekeringe of stroombrekers met gevormde hulse. sal die kabel na alle
n ord nie en sal
gsval die groote van dieknbal bepaal. Soos
it die meeguande graficke blyk, is siroom die bepalende fukior vir kort
lengtes, ferwyl die spanningsval 'n al hoe belangriker rol speel namate die
afstand groter word. Byvoorbeeld ~ 'n algemene geleiergroatte wat in
bedrading gehruik word 5605 2.5 mm? sal 5é 25 A dra. Masr ax die lengte
ry. sul dic spanningsval meer as 247 wees. wat miskien nie
. e 'n groier geleier sal dan gebruik moet word. In die
geval van die groter geleiers, word spanningsval eers 'n erasiige baper-
king wanneer 'n lengte van 100 m oorskry word {fig. 1).

In die geval vi waar die kabel ik dewr '
stroombreker heskerm word, sal baic groter geleiers us wat deur die nor-
mle stroomiselating vereis word, gebruik moel word om dic stelsel-
foutstroom te dra vir die duur van die tydperk wat dit die siroomhreker
e om I € thiket o SR Pk & Sl focest

the one sase the cable had to be replaced after about a year. In general
e safest approach is to ensure tht all buried cables ure provided with
unti-lectrolysis outer sheaths. This usually takes the form of o PVC
sheath, A rubber-sandwich sheath i equally effective, Care must of
course be taken 1o cnsure that the cable is properly bedded in the soil

In the Code of Practice one section is devoted 1 the transport und
s Pl oy i T | s o
aspect, but & recent incident prompis me to ask: How many of you arc
aware of the precautions that have 10 be taken when oil-impregnted
paper-insulated cables arc stored for any length of time? Due to the fact
that the cable hias 10 be stored with the convolutions in a vertical plane
the il tends 10 drain from the highest 10 the lowest point, e, to gather in
the bottom halves of he turns. And the higher the ambient temperature.
the more easly this ocsurs. When the cable i then s  series of dry
and fully saturated balf foops. In the drained areas fonization will ke
place, and the cable will evenwally fail, If « drum is stored in the opes,
the timber, which will not normally be treated of protected from the cle-
ments in any way, will St ta deteriorate and eventually the drum can-
ot be removed without collupsing. The correct way to store such cable
s away from the sun and rain and to rotate the drums through (50° suy
ance a month, or if the weather is very hot, ance 3 fortnight. The rota-
tion should not be in ane dircction oniy. but should alternate. It is sug-
pested that the same procedure be applied 10 cables impregnated with
non-draining (ype compounds, although the [requency can be reduced.

When a cuble is selected for a panicular application, the choice of co
ductor size is influenced by theee main pomSderuipia, th S atene
ing capacity, the volt drop and the short-circuil ratng. For normal
001 006V nsillons where the sable i otected by Tuses or mould:
od case circuitbreakers, the cable is unlikely 10 see a short circuit and
surrent earrying capaity and volt drop will decide the size of the cablc.
As shown by the accompanying figures. current is the determining fac-
for for shart uns with Vol drop acseasiag i mporiance s Uhe s be-
come longer. For example, 4 common conductor sire used in wiring,
such ax 2.5 mmd, will carry say 35 A, ot whe it Tengelr of the run ex-
£ov 21 i he it dr i e 30 A ok b wdsoATe
and 4 langer conductor will have 1o be used. On the larger conductor
sizes it is nov until a length of 100 m s execeded that volt drop is &
scrious fimitation (Figure 1)

For higher voltage systems where the cable is normally protected by a.
circuit-breaker much farger conductor sizes than those required by nor-
mal current rating may have 1o be emploed 1o carry the system fault
curreat for the fault clearance tme of the ircuit-breaker. Ax a typical
example let us refer 10 Figure 2 and consider a | 500 kVA transformer.
The

die geval van 'n | 300KV,

normale vollastroom van minder a1 80 A By |1 KV hé en dit wil voor-
kom dat ' papiergeisoleerde kabel met staaldraadpantecring en koper-
Eclcicrs van 16 mm? geskik sou wees vir 'n installasie waar die kabel
direk hegrawe word. Maar die kabel moet ook in staat wees om die
stelselioutstroom (250 MVA is gelykstaunde aun 111 kA) vir 'n tydperk
van (5 s te dra. In terme van fig. 3 is die kleinste kabel wat hicrdic
stroom kan dra. een met 95 mm? kopergeleiers. Dit is gebascer op dit

veronderstelfing dat die geleicr 'n temperatuur van 160°C sal bereik
ander kortsluitioestande. Indien die nardfousstroom van die siclsel ook
13,1 kA sal beloap, kan'n 95 mm? kopergeleier hierdie stroom vir ‘n tyd-
perk van 0.8 & dra. mits die kabel met staaldraad bewapen is. Maar. in-
dien dubbele staslbandparisering gebruik is, moet dic loodmantel
dic foutstraom dra n dan moet *n kshel met 'n geleiergrootic van mins-
tens 185 man? gebruik word, 5008 in fig. 4 aangetoon wo

Tabelle met
stroomioelatings, kenfuktore, graficke vir beperkings as gevol van span-
ningsval en riglyne om toe te kuat vie verskillende foutvlakke, word aan-
sepee. Daar dien op gelet te word dat die siroomtoelstings wat ange-
gee word, vian toepassing is op kabels wat enkel geinst

el gririepoct of eeing ek mocic ot i loklings e
der word om (o te luat vir di effek van wedersydse verhiuing. Waar
Kabels net cenvoudig in "n Lrog of kanaal saammgegooi word, word die
posisie vanuit die stroomioelatingsaogpunt gesien, nel cenvoudiy
onhoudbasr. Uit die ondersoek van sekere kabelfoute. het ans Lot dic

40

a normal full load current of less than 0 A
a 11 kY and
appear o be suitable for a laid direct installation, The cable, however,
would have to be able 10 carry the system fault current (250 MYA
13,0 kA) for say 0.5 5. The smallest cable that can carry this current in

e of Fig. 3 has 1 95 mm” copper sonductor. The foregoing is based
on 1 conductor short Gircuis temperature of 160°C. 1fthe earth fault cur-
rent of the system is also 13,1 kA, & 95 mm? capper conductor sable can
arry this current for 0.5 s provided it is steel wire armourcd. Butif dou-
ble steel tape armour is used. the lead sheath aloe cannor carry the fault
currenl. In this case a minimum conductor size of 185 mm? would be
reqiired as shown in Fig, 4,

AW e mpesaarefllycvered it code ofpractic,Curtnt aing

1abies. rating fuctors. graphs for limitations duc (o voit drop, and guides
s e i b el
rent ratings given apply to cables installed singly: Where cubles are
srouped or bunched together the ratings have 10 be reduced due 10 the
effect of mutual heating, ie. the esbles have 10 be derated, And whers
‘cables are just theown Logether in a duct or treach the position becomes
well nigh inposibl om the rating point of view. From the cxamins-
tion of certain fail that thi of
wable instal

ion is not always given due consideration.
VMEO TEGNIESE VERGADERING - MEL 197%



Igtrckking gekom van ie altyd dic
andag genict wat dit behoor te kry nic

Wanneer papiergeisoleerde kabels et loodmantels voorgeskryf word,
moct disar onthou word dat suiwer lood onderhewig i aan vermoeicnis.
barse wanneer dit san vibrasie of buiging as gevolg van hittesiklusse.
onderwerp word. Wanneer ' kabel in n omgewing wat an vibrasie
blootgestel is. gelé moet word, 005 by, naby *n pad of spoorweg of swiar
masjiene, of as dit oor lang afstande vervoer moet word voordat dit gelé
ward, moet "n loodlegering gebruik ward. Gewoonlik word legering E
gebruik waar middelmatige vibrasie verwag word en legering B waar
duar verwig word dat die vibrasie straf sal wees. Maar let daarop dat
legering B verouder en verhard as dit siaan en dasr gevolglik groter ver-
sigtigheid aan die dag gelé moet word wanneer dit gebuig en geinstalleer
word

Meer asndag moet ook gegee word nan die beskerming van substroom
bine. Dit help bv. nic om 'n 16.mm-Kabel Korrek te heskerm met
hehulp van sck “nhoé

1ak met d-mm’ of 2,5-mm?-kabels nie. Indien 'n hoé impedansicfout in
laasgenoemde voorkom, sal die sekering nie reageer nic cn dic kabel sal
opyeoller word.

“n Praktyk wat biykbaar baie algemeen geld vir 600/1 000-V- PVC-geiso-
lecrde en gepaniscrde kabcls, is om slegs 'n paar van dic pantserdrade
deur (e neem wunneer 'n kabel gelas word. Dit is moeilikheid soek. Al

moet teen ks be-

skerm word. Indicn " aardfout agter die las sou voorkom, sal die fout-
stroom, indien dit net deur die v:lru(\!: pllnbzldnldz of net 'n kiein
adntal van die t die
moor s st 4t sl 1ok Feak houme g vorspronklike
Tout nie naby die lus was nie

‘Ten laaste, kan ek u daaraan herrinner om die binne-ent vun "n kabel los
te sny voordat 'n haspel afgeral word en om nie te probeer om ' kubel
wat PVE s 'n onderdeel bevat. te 1€ as dic temperatuur van die kabel
onder [0°C is nic. PVC is stof en by =

When paper/lead cables are specified it must be remembered that pure
Iead suffers from fatigue fracture when subjected to vibration or bend-
ing resuhing from thermal cy bic is 1o be [aid in a region
subject 1o vibration, for cxample near a road or railway o heavy
machinery. o is to he transported over long distances peior Lo iastalla
tion, @ lead alley should be used. Normally Alley  is used where
moderate vibration is expected and Alloy B where vibration is expected
10 be more severe. But note that Alloy B age hardens on standing, which
necessitates increasing care during flexing und installation.

Moare thought should also be given to the protection of subci Iis
no use, for insiance. to correetly protect a 16 me? cable by means of
HRC fuses und then 1o branch off dircetly from this cuble with 4 mm or
2.5 mm? cables. If 4 high impedunce fault should oecur in the latter the
fuse will not see it and the cuble will be sacrificed.

A practice which appeirs 1o be very common where 601 000V, PYC in-
sulited, armoured cables are jointed, is o caery over only & few of the ar
mour wires and cut off the remainder. This is asking for trouble. All the
armour wires should be carried over and they should be protected from
corrosion. If un earth fault ogcurs beyond the cable joint, the fauls cur-
rent, if carricd by corroded armour wires o a small group of armour
wircs only, will caus. the armour bedding 10 be overhested with possible
consequent fuilure of the cable, even though the faull wis some distance
from the joint

Finally, may | remind you 10 cut free the inner end of the cable before
deoi s s 4 3010 empt a7 8 bl beoprlog PYC e
a component if the temperature of the cable is below 10°C, PYC

and ot 00€ can bocome too britde o

10°C kan dit te bros wees om e hantecr,

Die outeur wens die Rusd van die Buro vir Stundaarde te bedank vir toe-
siemming om hicrdie referaat te lewer

umwind

‘The author wishes 10 thank the Council of the South African Bureau of
Standards for permission to read this paper
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BESPREKINGS/DISCUSSIONS

Robson : Presklent: Thank you, Mr Prins. | will now call on Mr
Sandion to open the dissussion of the paper

Mr A.H.W. Hugo : Sandron: Mr. Prins must be congratlated on 4 most
interesting paper, | found the paper particularly thought-provaking and
the theoretical and practical references 10 aciual case histories held
one's interest throughout the paper.

Of particular interest 1o me were Mr. Prins’ commens on the electro-
Iytic corrosion of lead sheaths in buricd, pmperimulied cbles We.in
Sandton, have

sion, some of which was unquestionably m.:m,me corrasion. In others,
the reasons have re. Invariably, the corrosion accurs in asso-
ciation with surface water. The conclusion which we had reached wus
that the comrosion was aused by chemicals in the water, which must
contain the residuies (rom the many French drains which existed for
some years in the area. An examination of the sheath by & leading
manufacturer concluded, howsver, that the corrosion was consistent
with electrolytic attack,

The situation is in many aspects similar 10 the experiences mentioned by
ion oceurred in damp areas remote
from traction circuits. Hix <xplunation of the corrosion being cauyed by

of galvanic cells ied in well with our experience and scems
13 the legiaal vaplasation of Suf traties

Inorder o overcome these difficulis, we now spcify cabics wilhanex-
irided PVC sheath over thelesd sheth. Cabls which e have odered
A el the ground long enough for us to
sy, at this stage, it provision of an anti-elestrolysis bar-
cier is going o be effective.
“The difficuities experienced with lead sheath oo aaturaly ld 1o
‘consideration being given to the speciflcation of XLPE cables in place of
the oiimpregaated paper.iswiated cables which Ravesiass begane

17 1 may digress aftte, tis interesting (o cansider the cconomis compa-
rizon of PIBEI’ and KLFF muln:=d cable. On first examination PE
would appear (0 be very less expensive u:-n a paper-insulated cable
o the eqaivalent curent (qumg oty bul, I one akes a ac
count the increased associated with the sma Cross-sec
oo ares canductors In i XEPE cable a8 then zlpmlny:; these
fosses, the picture becomes rather different.

For purposes of comparison, let us consider an 11 KV 3ocore, general
purpose, paper-nsultted, double steel tape armoured cable having 4
cond 185 an i1
T =ar=. o7 s iyt ies Kad et hlmun:lrmnul!dnnd

i B e A o e
ground.

Using budget igures provided by  Ieading cable mamucrurer, the
respaciiv velling prices are R2 430 and RI 195 per 100 melres. A diffe:

rence of R62S per Iw m=|'n

For any given current the temperature of the smaller canductor in the
XLPE cable will be higher than that in the paper-insulatcd cable and
{aking i nd e ncreased restanceofthe smaler conducto nt o
count, one can calculate the IR losses for cach cable at various per-
entages of full load current. Going a step further, if one assumes the
cost of encrgy purchased at 2c/unit and a ruling interest rate of 11.0% on
borrowed capital, it san be calculated that the capitalised cost of the i
ereased [0% in the XLPE cable over 25 years would be as follows--
AL un average of SO0% ful ond

current, the capituli d value of
the increased losses would be R
AET0% ful loud areat -
At l\l|l load current ...,
Comparing the ifloronce. i the: it oot of . bum cables viz.

Re23/1tm with the captaied valus of the fowss shows (hatat

ing of 70% the costs over 25 years become identical.

rage loadi

The prospect of higher enerry costs and lower interest rates would tend
10 make the break-even point oceur at a lower average loading of the
cabie.

From this exercise it can he scen that, pricc-wise, reasonably loaded
paper and XLPE cables compare very closely. For the Engineer this is
perhaps fortunate for it means that he is able to specily the cable to be
used based on technical rather than cost considerations

In comidring the tehuical ierences betweenthe paper and XLPE
insulated cables, ldvvn.m seems (o be one in
e e B4 At dimonee shea STA

ulated cable would appear to carey Lo fomriaipreilon ]

cost premium due to the provision of 4 substantial outer protection
which. 10 a large extent, appears to be ahsent in the brass tape armoured
XLPE cable

As.a point for discussion, do we perhups ol overspecify the mechanical
protcetin on paporimlted cable? | sk he queston - could notone
sonsider dispensing with the. dnuhl: steel armout in specifying o
fead and PVC nhulhe:l paper-insulited cable uhlih is 1o be buried
dircetly in the ground

In any Elcatricity Depantment's budget, cablc a8 we all know, forms an
extremely large portion of the total expénditure. It was therefore a great
privilege for me {o be invited nr-=n the discussion on 4 paper covering
such an important subject and I wish to thank vou, Mr. President, for the
Honous in extcnding this invilation o me

Mr S.N. Hammerschiag: Bedlordvicn: Mr President, may | ko o enpress
¥ congralulations 1o the speaker for & very interesting and

i1y Sk s, ahich i oy object of the
mecting is.

Due o the high cost urmr-pnrx couple of years ago, there was a very ob-
vious economic need 1o use aluminium in place of copper with all its

associated problems, These are very adequatcly covered ia this paper,
the main being. tion and cold welding of aluminium. With
cupper, i there were probiers, you Judt wied 4 Jages hammer,

Based on the very good paper presented by Mr V.R. Raynal of Johannes-
burg with ega 10 ttichlaoh of ownships, we have mroduced e noe
of solidal cables with i substantial saving in reticulation casts at the time
These came down from R1200 per stand to R$S0 - R900 per stand using
aluminium. However, these costs differences have now narrowed,

Inially problems were found with the componenis and accessories.

owever, now appear to have heen solved by the manufacturers,
e !P(Uflc-lmn [ v been o lame by specifying inimum cable
i . This 5 10 increase as the
dl:: Wnr the sector sizes increase resulting in DluH:lm with acces-

Also, with the mil-d\-lmm of §um|d4|| h' T. alumi

wers found in the s Mr Prins says, no doubt the

Buman elsmen Bt e AEn e <omsidering solid
cable which will eliminate a lot of these prablems

inium cables, problems.

The selection und use of cables has been very well covered, b
with respect 10 the ever increasing fault levels of undertaki

In conclusion | would like to mention an aspect which scems to have
been omitied from the specification and that is cable batch identi-
feation. Unles specificlly requeied, (hee i no meams of dentying
g m number, with the manufasturer’s est certi-
ficates, This ap larly if the cable has becn readrummed (and

ih e e, ek oSl The e o B shecking back.

answer may ith the cores or an embossing on the
cable pobid o s are embossed with some identification

mber i will have the added advantage of .mnfymg them with 3
Pambe. of e cabi I ChE saipe reRe o Sabe
Thank you.
Mr KL Andrews: Somerset East: Mr President, | found Mr Prins’ paper
and his discussion of grea intcrest

one statement | find in his discussion not to tie in with cable manu-

fasturee’s idicated comlisciaine & the faut rating of equivalent alu-
minium cables as apposed to copper of equal cross sectional areas.
Would Mr Prins please clarify.
Thank you

Mr C.T. Carter: Cape Town: Mr President, | would like (o add my con-
raulations lo those o previous speakess s Mr Prins o presenty
most interesting and re: rin & manner that the electrical

it from the sclnts, can ready undersand. | i
«comments thereon 1o particular situations and those as-
pecis where experience within the Cape Town Electricity Department
could be of interest 10 ofl

1. Mr Prins makes mention of a particular Jointio tchnigue or aluni-
nium eables which withstood 2500 foad cyeles under avervoltage and
over-lemperature conditions, but wi Ifed in an actual installa-
Alom after approximately 400 cycles. This could posibiy b due 0 he

& laboratory, while the 400 loud eycles were cartied out with buried
cables and joints where movement of the cable and joint hoxes due Lo
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expansion would be restricted. Perhaps Mr Prins could elucidate on
this point.
One of the charscteristiss of aluminium mentioned on page 3 of the
‘paper is that the co-cficient of expansion with temporature of alu-
minimum is appraximstely one thitd more than that of copper. Super-
fically this would indicate that under equivalent restrained condi
aluminium would fare worse than coppe, This is not 5o in fact, as the
dffrenes i the oo of sty of (b v el o than
 the higher expansion fate of aluminium.
7ot ead o . M B Matceaad (hat whe Alimiabugh conduetor
is jointed or terminated it is imperative that the metal from which the
ferulle or lug is made should have & temper compatible with that of
the conductor to d or terminated to ¢nsure equal expansion
and contraction, This does not appear (o line up with Cape Town's
successfull practice over the last cight years of using tinned weak-
back copper ferrules for soldered through-joints on paper insulated
dhumisium cable o tened ecpper e loehoared tominatioce of
sails to copper rs, It is nol unusual practice in Cape
Tuwn o sraight join & soppet cable 108 arger cqursient ez sh-
The diameter af the coppe: built up o the
coreet s, mg thneGoppen vie, o it e e oppe i
rue aid 3 sldere o e, Noreoblemsor (et
Caperineed oo slimisios 15 Llymiaium or AlmiRlL 1o copper
soldered joints even on cables loaded 1o e syel Icading i
Relerenc s made 45 the Tt of oage ik and choppad v
on ethylene-propylens rabber. Could Mr v
extent cross-linked pul,lhﬂ\c mm ok phenomena?
1 was very interested to ing’ remarks on the storage and
Sugassiad pesiodie Roltlum o Gabl dekshe, Could M Piise advie
whether any analyticsl tests have been carrig s egand
the case of the now out-moded dnbgnoflcunanll’llud
insulant shift” could take place if the c

-

la
rum was nm,ma 10

was of
heat absorbing black PVC. This process would be mwmued if the
cable had been properly impregnated in the first plac

“The compound in i non-draining type cable only starts to ‘shift a1 ap-
proximately $4°C and with properly battened drums und under nor-
‘mal climatic conditions it would appear 1o me that the periodic Fota-
tion of drums of this type of cahie is unneessary, In this connection |
would mention that it s not the practice of the Cape Town Eleciri-
ity Department to rotate drums of paper insulated cable, wheiher of
the esineoil or non-draining type, al its store. No adverse effect has
Yo capumed i of this, even in the case where drums of reia-
ey slo have been stored for u sonsiderable number
OF yoark i FekROTLy P T ‘commission
e penultimate parags of Mr Prins’ paper dealing with

shar cireult Fatings for Righer valtage cables gives much faod for
thought, Wih lacressing r.un fovls o ay the 11KV opiems nflh:
lurger municipali ical engineer has a
p..mu. itle right - ;l:(p )uumdl)v at ml\ .n view of the dv-pnm!
Bucweer the P carmbiiiosof M o e il i s
should theore :
In the thaoreien shere: st g ul are conservative
when applied (o actual praciice. T values arc based on:

(0 The condarior belay st 4 cximyes vt Grctalie 16pes
raturc at the instant of short-circuit
Zero earth-fault resistance.
“The short-circuit current remaining constant throughout its dura-
tion insicad of falling as it normally does.

ii)
i)

No trouble has ever hecn experienced in Cape Town due to shorteir-
cuits on 11 kY cables even with old subles of cruss section as small as 0.-
0225 sq in (16mm?) installed on a 250 MVA fault level sysem.

A futher importun consideraton s that the primary unit protection
usually operates wel ack-up protestion, on which time
oS40 Ao maOATY oSttty o

Thank you.

Mr S.G. Hancock ; Pistormaritzburg

1. Geaeral;

Apant from the papers of T.C. Carter (Cape Town, 1971), A, Eriksson
(Kempion Park 1972) and D.H. Booth (Pistermaritzburg, 1973) in the par-
ticular contexts of aluminium conductgrs, crosslinked polyethylene tnd
the effects of general developments in diclectric practice respectively, &

21 Interpreted fiter

1

2

3

‘The specification

¢ opening paragraph could be seen 10 assert

that significant inadequacies in local cable specifications have onl

Just been recognized, Such inadequacy must be firmly denisd.

inown that they enjoy a high technical respect, nationally and inter-

‘nationally. The purpose of & specification can be summarised as

0) o idemtily the produc, reldiye 1o % appeoprisi generl ox
restricted fiekd of u

5) to eniy realiee evels of physical parametersreatve 0 thei
mployment, und how these ate assessed, either directly of by
.mm,«

()10 nly such dimensional details and propertics as are

Telcvant anil Rooreaduniant;

[tis NOT & manufacturing handhook, and it MUST assume that the
manufacturer of his product possesses and will apply the necessary
competence and skill in his

It is entirely right that attention should be paid to paralle] foreign
specification wark. Do not however fall into the trap of demanding
inclusion of an aracive orlan veauiemert becaus of e rgin

Iy alid condition in its
By ol g e B ok et T e S acb AT st
text

i conseng secsrnnen s e oo elered et
raphs of us the result of 0

bl Dbl b ol
vant,

o require in & general specification a quantitative measure of the
circalarity of & cable, and ssed by two methods of measure.
ment of conflicting readability and apparently non-consistent con-

lul p«mummnu

um dismelers relative fo the
Incasiremenis. This i A special requirerent for u defined appi-
cation, ye still many times more gencrous than the flat one percent
proposed by the SABS for all purposes.

Clearly, this is closely related 10 gland design prineiples, and 16 the
innded naronal spesiicion [o slinds, which has noi vt been
prepared. | would seriously s shelved at least until
some progress has been made in Commmkics wih fhe drft gl
specification.

One may well ask whether the SABS has considered the question of
withdrawing its quality mark for defects of recognised practice such
us these?

Suceessful extrapolstion of a specification to realistic service-ife
e product results from the develﬂplunl testing skill of the manu-
fasturer. | doubt, that the case quoted on page 2 of the aluminium
Joining sntes vas e {onded 13 Ifer tha the sstvies was
shrugged off unresolved. | have knowledge that this difficulty was
ecognised some 16 yours ago in the course of development testing
by another producer who emphasized it 1 the use of is

nticul

o i
ed only for compound mw burial because w‘ this speci
Deemalire e, AR W Gards et 0 the bl o thss who h.d

teny i AR sousy: sy e neerhtens e veoped shont

1
uncil mmnemun (now BSA579) 2 sucCessfully .
luminium compression systcm. 1579 is currently
being used as & foundation of the corresponding South African per-
formance specificat

1L st be regretted that, because of ts istorical age,
cuit example could not be adequately quantified but, on accou
the iy by ol Soswrense, ¢ ol Tacksptrustion (s
on ERA Reports F/T 195 and 203 which Geal i ke anlogsia
i B o e v e b
mtereat, A Taul cutrent of JOLA o 11KV (1 VA) on &
circuit of 3 x 800mm single core cables st ol ok 50

!I:: short cir-
nt

gmm] paper on he subject of electric cables appears not 10 have been clamping intervals, will produce an electromagnetic repulsion force
y sent paper per bay OF nealy 10K and 4 besding momeat of 62 N t sach
s hereore highly opportine, bt te el seem o preent 8 goomy clamp. Assuming that, because of the impulsive nature of the f
. In particular Sicacire, we an ply Hple
in the paps

curtences and containing valid ground for criicim of the focal cable
making industry, their incidence nceds 10 be quantified against the nor-
mal output of some 100 km of power cable per month on 1976 figures
AMEU TECHNICAL MEETING - MAY 1978

eveoped o the paper s & b a¥ somw 4 1o 4P frors
condistior pirface 1o thaath s26eied wihin s few yeles ol lnkiaion
7 i skorieiuul TOR JAbels Tindg0n of o phated o &
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SIEMENS

Specifyin

g
medium voltage sw'rtchggar?

switchgear units for ratid voltages
between 1 and 36 k!

slimline design. Thismakes it possible o

type or trucks for th
i ail ith
The switchgear offers a high degree of breaker trucks.
y i
switched. ‘counirywide todesign and instal
y routine switchgea i 1ap
mouned, quick acting, fault mak
earthing switches. international expertise and you have a
swilch
system reputation
4 quired onlyat 10 t
year intervals.

Al Siemena medium vollage switchgear
is available with optional electroni
profective relays, ensuring accus rnln
detection and initiating the isolation of

Siemens Limite

Jaharmaxburgfel HLa

Durban Tel:41-5

CapeTown Tel: 45 51
412955

DRAW-OUT SWITCHOEAR

TRUGK MOUNTED VACUUM CIRGUIT BREAKER

CONSTRUGTION OF VACULM CIRCUIT BREAKER

Siemens minimum oil- and vacuum
circuit breakers. So reliable
you can stake your reputation on them.

€8 Lindeay Senithers - 168
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around $3MPa, so the resull reported by the suthor is entirely eredi-
ble. By contrast, banding such  trefoil at 250mm intervals reduces
the repulsion force to 13KN. bending moments to 69Nm, and the
fibre stress range from 6 10 8 MPa.

S0 if you experience 4 shoricircuil resulting in birdcaging of single core
cables, see to ordering fresh cable, because you will need it. The ref.
rence to “all known elestrical tests™ not having indicated any degree of
damage is however oo vague wnd [ trust that it means only that the o
Seodionh s Tl 4 he e and o st i -
il These
e and dielectric resistance measurements, a
i0ep it wlkh v all o ko scastivity
Sorvsely with &1 rind Sehering Bridgs e o insulated bigh
sohage Faraday cags night Nowsher v given sonie indication of
anamaly in | i loss tangent
1 sbeerice o it values,

‘The later generation of impulse and pulse reflection fault location tech-

igues would, on g mhuhnd. almost certainly have indicated abnor-

mality if not & " in the shape of regular reflections from the

change of permittity At cach poin where The paper diclecine was

crippled as found on inspection.

3. Economic life

31 More heat than logic is mmrntcd in arguments over premature
failure of & product, and i is easy (o Wax emoli ultimate
aporaional 1F of & povst edtic b nesorsoudy difcal o prodics
but a conservative Soper 25 years can sually = iaken from

e et

tolerated today; other relevant factors are effective underioading.
the cable rem undisturbed mechanically, and not being made
obsolete by load growih and change of system voltage.

1.2 Expected life must still be related 10 busic economic policy and
Pk & 1 rex poried s e U i cobeisins wik e
Known national “scrap and rebuild” outlook, In any eyent, the eco-
nomic yardstick can ate s el et il o o

d life determined urther
pem-d ol service i hen bonus. Premutar o luring the repay-
ment period cannol be co it dror

(third pum!u’l'l f page 2) suggests that i s regarded s & ype of
recurrent

33 Planned obsolescence is 4 recognised feature of modern design of
domestic gouds, but is not recognisable in the power cables field.
The references to domestic appliance fuilures appear fikely to be
aorcepresntatie ad inncd of quarkication. The SABS Devign

e

WhIch st sover sase O ropal. I the loval consurat perhani 1oo
idle 10 repair minor defects, as suggested recently in the media (c..
Citiren ca 12-13 April 1978) thercby cncouraging o design philo-
saphy of planned obsolescence?

1 sommend 1
har

you the words of John Ruskin on quality-"There is
ly anything in the world that some man cannol make & little
peopl v -

. are this man's lawful prey.™

4 System Engincering

4.1 Codas of Practice; The resurrection, after & long period in limbo, of
the SABS code for he selection and employment of power cable:
a matter for considerale satisfaction, even though it may not pro-
vide any continuing permi m= Bureas urmnanms It
sepeat largely eha the cable manufac cen say-
ing for years with varied success 1ad the itk of {he ML
ik 1, 1 o o g st E g
sive material can be ruined by failure to respect elementary rules.
o p Sl .

e for Trade: the need
for mare emphasis on its contents in the training of elestrical arti-
s

42 Alumisu Conducirs, Tha pecweaey condsions| Gl
using aluminium conductors in power cables arc undersi
and have heen widely publicised, This metal pfuenu o dieanes
I s ke 1K e i e b
followed 10 the letter. | am glad this was emphasized in Mr Prins'
Bhesantation, Fuilure hes cababn by Sead I dehiecd or Somivied

cuts: tem (d) at the 1op of page 4 is 4 case in point, but no refe-
rence is seen to the successful use of soldering and welding techni-
ques. As indicated before, durable compression/indentation systems
for jointing stranded condustors are known and have been proved 1o
be Tully eitctive.

Connection of aluminium lugs 1o tinned copper busbars i fully ef-
AMEU TECHNICAL MEETING - MAY 1978

festive where the lug manufacturer's proven recommendutions are
followsd 1o the letter,

3 Dielecrics,

A

430 Butyl and styrenc-butadene synthetic rubbers have become
largely obsolete with the arrival of ethylene mp)\enrruhhu‘
INile fubbar  silabl fo low vollage sse n a Ol s i
ment bul it is not basically a diclectric material, EP rubber
could be t voltage spikes by the use of surge
diverters, similarly to mineral insulated cable. if provision is
made for space requi

4.3.2 The propenties of PYC depend enirely upon its formulatian,
and its response o chemical agents can be expected 1o vary
widely as a result, When coloured it is sensitive to superficial
sulphur staining when lead stabilised (as is normally
1t has & high evolution of acid fume when burnt, uniess suil-
ably formulated to suppress this toxie eharacteristic.

'S

i The dogvn oSl e o X1 oo oy
possibly be reduced relative 1o metal m“n.fa systems, but the
el st gt

Electrolysis: Future development by the SAR in electric traction is
hhcly to-be at 25KV S0Hz, as the trffic eapaciy of the 36V de sy

=l==\mly~sn L disappear, but concemration-cell
and ear impedance AC corrosion are likely 1o require the
bl e proteetion of all metal sheathed
I T
such prot de proof voltage between
the inner metal componen and a graphite skin on the ouisiic o the
cxtruded sheath

-

Vibraton; Wit wmouring of page cables praves th vbeuion
‘protection of the increasing dampi

HTE A p sl

moured Al tion of armour 1o the latter approsimates to
umlmmn(d Altuv B, but for the worst conditions, wire armoured
Alloy B is cssential.

-
5

Current ratings

7.1 Increased shorscircuit duesatgue i favour of urailing the
rang actical conductor sizes, recognising as p
aloima ot 11KV, S0mm? In copper_and 7n ‘or 95mm* in

aluminium.

Sustained current ratings are determined by the thermal
‘halance of 17R loss generated in the conductors with that dissi-
pated o the environment s heat sink. 11 is essential Lo mn,.
llllt lhr nced to derate from uhumed rating
fro values of grou
\m. :em,,mmm. dapit of Iy i vrwum\\) of mchinie
‘ailure (o do %0 can well be disastrous.

=

Thank you,

Poichefstroom: Mor die President. ek wil ook
stoke e el esut v oot i e
vir infigting. Daar s ecn paragraafl
S e S S
waar mnr Prins sé: r shot wat
privolpsniors o iy oy daw wanmee di gelnleet 1y
Mnr die President, ek wil net noem dat ek op cen van dic komitecs d.,n
wat met die opstel van spesifikasics vir XLP-kabel belas & cn ck kan u dic
lant geld en hl!lﬂn
sk bl swaar op dis harscrs. Onsbetaal dasrvooe e, ors
rmee, mnf die President, hoop ek dat ons’ nmh in
Suid-Afrika in ke Wt deur "n Europese kabel-
d mie, nl. dat ons deur die ekonomie verplig word om
tegnies kan veraniwoord nie, Ek hoop eerlik
waar nie ons kom 1ot daardie toestand nic.

'n Ander sakis wat myns insiens sover niog hopeloos te min aandag ge-
et het deur dic VMED, is die slekirolitiexe verwering van kabels en ek
wil ‘n beroep doen dat by die volgende konvensie, us dil moont
dens dic vraerubriek, indien duar wel een i, iemand ons 'n b
oor elektrolitiese korosie

Iy
inlig

ok aspak waatoat ek me Pris net ' vraag il ura,gaan oot e
berging van kabsls. Dit is kbels onder dak geberg word vie
beskerming van direkie et St aiad i
300 in ons geval, verf ons dic kabel met wit kalk. Nou is ok cgter
bekommerd dat waar dic kabel met PVC bedek is dit die stroomdraver-
moe van die kabel kan beinvioed, deur die hitte-uitstralingvermoe te
beinvioed

laaste vrasg, mar die President, dic tegniese Komitee, bela met die
opsiel van XLP-geisoleerde kahelspesifikasies - het twee vergaderings




gehad, een marvan ek ic kon bywoon ie, O die sersts vergad
het ck dic idee gekry dat oms baic goed vorder. Die 2de vergadering is
achon on dit I 0T de helesauk cemvoud doodgeloop het, Wat het ge-
Word van dussdie spesilikuse? Danke

Mr W, Barnard : Jahannesburg: The duthor hus produced a piper cover-
4 Vory vl ekl of comingal neres 10l munipal enginces
one in which mem EU already have a wealth of hard prac.
tical expericnce. For the m:brd Johannesburg has installed over 670 km
of high and low voltage underground eables during the past 10 years,
valued at over RI0 millon

“The sharts and much of the information have been extracted from the
long-awiited draft code of practice eniitled "“The Hasdling, Installation
and Operation of Cables up to 20 kV" which, it is hoped, the Bureau will
so0n be abie to make generally available.

Hmete e fllowing pcelfc commerts wich i hopd willadd value
ta the

1 PIE: 3

The low melting point of aluminium, which has & 40 e melting
paint than copper, is & disadvantage. On (wo ocens s in minisub
LY compartments in Johannesbar feduced the aluminjum cables com:
pletely 10 molten metal. but copper cores of other cables remained in-

Melting point of Cu 1082¢
Meliing point of Al - 658°C
Melting point of Steel - Bt

@ Pase
B bt e Rl pull apart under hea and ten-
o

(3) Pag
Mamufoctures of PYC cable should folow the practce used for XLPE
and paper cable by making all cores black insulated with standard core
identifcaion. (Black PVC. i superior o coloured PVC when exposed
1o sun; etey

4) Page &

In the instunce of cortosion darmage ot due (0 sray DC curren,appa
rently the lead sheath was not protected by bituminous paper, juté o
mouring. Lead cables should not be buried bare. PVC is more expernsive
than biturminiscd juts 48 an outer cavering, but has the sdvantiges that

{a} i s easier 1o lay PVC covered cables.

(B} Cables froquently must be uuwn through pipes at road crossings,

C outer sheath, Also, the cable

can b withdra (rom the pipe it Iesuited (8 due fo s aut with
With a bituminised is

patic U cable has bee ssfecod 10 heary Imnm; for some

{69 PVE ean b oo for casy identification, In Johanneshurg an
ety coloured outer PYC serving is standard for il high voltage

) m
ail lmvu:nmd cable i now rarely manufuctured or used, and the
author's comments in regard to rotating drums is 1ok o appicae. Based

on our experience with MIND (non-draining) cable drums should be
turned every two years and sovered if stored in the open 1o avoid the il
migrating 19 the botiom

Me D, Fomer: Durbans Wi efsrence o the termination of sl
i cbles M+ Pine s ndicaied i divetclmping f Al to

long term sability, unless there are other tdvantiges such as cost, ease
of installation, robustness, simplicity, éte. In view of the inconvenience

and expense of relaying underground cables, L oubmeibe v the view tht
cables should have an indefinite life and or rom service

ough normal obsoléscence and cha s e, walein, Af prosant
ppears.that this can be atained without paying any material premiym
by stcking to paper insutated cables. nuiled up o fiity years ago which
re now being up-rated to 11 kY quite successfully.

Thank you,

Mr HF. Fooy Cables Lud: Mr. President, Mr. Prins printed

e A very wile el and much
of hup‘prr is devoted to the well established cable typ e .1 uve
been nieresting i he had given more detail on how to design
4nd 1he proving csing of nswer cable comsruLLoms. panculuny i
with the newer types of insulants.

Turning to more specific comments we find tha n the o i
ofpaee | Mr. Prins quaesthe echuicl dirc European
cable man ing | At Torsd sosnescially v do sites
{5  caniol fuss l:nhmcull and wses this 1o imply that good cable
maki

pracice i nowsdys inored: This s & most disbraon iste:
ment and eould be lnkcll lu mean Ihil the manufacturer concerncd is
prod ble which is

I hape ihis i no the s g suggest that
iy Lhere is o more sane approach to cost effectivencss and cables
AR e e (e s particulr requirement at the most economic
sost. Bad manufacture canaot be condoned hut equally one cannot con
done the squandering of resources. I it not inevitable that in any =nw»
one always must

factors?

Stillon page | but in puragruph 4, an the question of cireularity of cables,
M. Prins implies that 1s  result of experimental work i his beeh esa.
bished hat the diffrence between mean and minimum diamelcs should
not exceed I, in order that no problem be encountered in terminating u
able with a mechunica land. I would be niecesing o have deais of
is experimental work because the only other specification in which 1
hu»r found reference 1o Standard for
rrlbl!s in er stations - this stipulates that mean di mﬂrl Is deter.
ined by taking the average of six readings taken in pairs mutually ot
ik g i hres poin wori s \ampie and et either misimum
imum readings shauld differ from thix mean by more than 6%,
Furthcrmore i s wel Known that he imporiance af srosis s
ecording o whethe th cabl i one o helager or e o
sizes al particular gland. There
cussion in commitiee on this point and I suggest the figur
10 qiestion both on the ground of validity 1 & specifcation limil and on
the ground of practicability.

The et propose by M Prin for iy s ctusessome concern
since it i nly inaccurate (hrovgh the use o meter tape
which, on perfeet cylinders, wil give sexdings shwwml inaceuracics
which increase with the diameter being me ed. AL a diameter of
45 this naccuracy I of the order of piua 0,357, This degren ol foac.
curacy may be accspiable when talking of an out of roundness of say §°,
but would obviously not be acceptable for a specification fimit of 17,

On page 3 Mr Prins emphs risin inherent characteristics of alu
miniin and dmplics hak copper s the préferre cominctor stcdcl |

partial over the choice between copper and alunsinium, but | fecl
thit he perhaps over-¢mphasises possible problems with aluminium. No
one would dissgres with the statemsent that sensibie precautions have 10
b teken when using sluminum s 8 Eonductor metal, bl it s be

Thould be avorded bectme of i
i1y problems n Durban Whees soch coanectine i ot lomions
have been in service for about five years on various sizes of A, cables up
10 600mme. "Ardox pasic is used on the junction faces which ire bolted
mgel.hnr  slng mild sl ol wih b a4 spring fas no
3 Been Sekent. o apie of our

nm.hu-ly i, dalladen sbmophere; Tn ovséoor stustions. of
i practice woud b sompluily sasatifuctory

course
In respect ufwrrwnn nfhllﬂlﬂ cable sheaths, it is interesting that in the
Duban arst the % o prves siecaslys damige to sheath and
e s has been extremely low,

dﬂph! the umencu of extensive D rnmrny Iway systems go-
ng buck neary seventy yeun. This we have airibued (0 the -

ke mats present in

e i ‘s for siray direct curreat in parailel wih

ik vin he e served sesth o carth. 1 heror il lo}umfy

pointed ou 0 more other
vaw of m- Jointing technique. [t nnnul be denied that aluminium
Sondustors both sold und stranded enjoy considrable acceptance
thmltghnnl the waorld.

In discussion of PYC s & dielcctric or sheath M it on page 3 makes
two statements which | feel might creat a wrong To the best
of my knowledge PVC doss not woek-harden - mbritlement & 1 hnk
more the result of loss of plasticiser than work-hardening. Secandly the
Wil Enprasion s Een by siating that special compounding
techniques are necessary to enhance the flame retardant properties of
PVC. Up to this time it has not been necessary to change compounding
techniques - changes are in eompound formulation,

The statement in the paragraph at the top of page & regarding the skills
{<duircd or joltingof X LPE cable canaot rsalybe supporiedand Mr.
Prins himsell discounts this in paragraph 3 on page 6. There are 4
mmhun!reduﬂ:ﬂ skill systems for uum,umunmmrmm- ing XL

wynnumucd.cnmypmuammpeumnn view of ine
ereased cost. which is of the order of 10 percent

Paper cables may be expected to give fifty to sixty years of service under

fore reluctant 10 change to alternatives which have stll 10 demonstrate

%

<ol
manufacturer’s insiructions should b olimned.

M. Prins abio suggests that the more one battles to remove the core.
scsen the better the chances of having a trouble free sable. However It
must be pointed out that the more one batiles o remove the sore sereen
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the more are the chances that something can go wrong or short cuts be
1aken in making the joint or termination; und from the cable user's point
o viw ajont or erminaion fafure i ust us eicient i puitng s <ir-
cuit out of action as is u cable fault. The cable user should not

loase screen but is quite entiled 10 prefer s light but easily eiprabls
sereen - this of course is not necessarily easy (0 manufacture.

Regarding the handling of <ables, one other point Mr. Prins could
well have made s the importance of rolling drums only in the direction
indicated by the manufscture {0 avoid tura slackening and trapping
cach other on the drus

M Prins has preseated and i 10 be congratulacd upon a though-pro-
voking paper which has resulted in some i feuitful discus-

volved docs not justify the cost of these methods, the only practieal
answer is & good record system referring hack 1o the original drum nur-
ber, Normally a manufaciurer's test records are associated with a drum

Mr As

Mr Andrews geriedthe resive fault current ratngs of conpr a0
rs. Referring ta figure 3 it will be seen that for the

+ iee copper hak 8 betier rating than lurminium.

arter
hink the questian o the aluminium joint as been answered by Mr
Hancock n his contributon, Mr Curer's commens reatng 0 the dnrf

sian,

Mr 4.0, Dawson : Ultenhage: In Mr Barnard's comments he indicated
Uit the cabie sheaths allecied by eleetrolyss could not have been pro-
tected in any way

This is not 50 s the cables that Failed in Uitenhage were protected with
two fayers of bitumised paper hut this was insulTicient 10 prevent the loss
0f 2 kms of 11 kY cable

ME A v den Berg: Krugersdorp: Mr Presidort, 3V of fled coru-
gaied sheathed aluminium cables with PVC servi Hl!lled for a ser-
Ving ton voltage of § k. atc giving severe problems in Krugersdorp,

Serving sampls sent sveness for xpert invesgution eiealed hai
breakdowns are due (o lighting aad bad installation procedures.

Supertension cables were muaued hy successfull tendesers in toto, The

o oo b M Presdent, | maintai Ui e cablesarc -
le 35 they have heen in service for s than 10 years, and one speci-

re
fic cable for fess than $ years,

This type of cable is as reliable as the serving providing protection against
corrasion of the aluminium sheath.

ow the cables in question are 1o be tested for serving faults regularly
Tim sorey 10 sa that.the serving i n such  poor ate that rcakdonn
oscurs at voltages of less than

Ol leaks have occurred duc 10 pin holes in the aluminium sheath.

we did not
ke tht aigh demiy el sl fontbsnd s by it
rent mup: 5. | need not mention that a load of approximately 20
(5% T MV transformers) i one of our industrial townships today i
i by e s ons gas Tl s two ofl e The cabie
capaciies uee 13 MVA, 20 MVA and 30 MVA respectively. Due 10 the
e required for mml:mmie of these cables, 1 am forced 1o erest
o e VA verhas i sasin RSDOH 1o this
o cubies § e, ot meniios DU e sxueapc
Guoted indisates what can happen If cables are not reliable. A1 one stage
we had two cables out of commission and the third anc had a leak but
was kept in commission for obvious reasons.

1t i not my intention to condemn oil filled cables of all supplict
do have similur cables giving satisfactory srvice.

mwe

1 just wish 1o siress that great eare should be taken when superiension
ciibles are specificd f trouble free service s ta he ensured.

Thank you

.3 Priv: SABS: | vould ke o thank the ariousspeaker for their
ek my paper and to reply 10 them as follows

Mr Hugo

Vi very i that M Wugo s ceried ot an ekcersio o capitali-
n of losses and was very interesied to hear the results

vem been eling sgiaeer o cary ot 1 cxcroe o pee 1 poin

As le"td\ the pmmu: over y\rm::lmn of paper-insulated hiead

rmour, | refer (o figures 3 and 4 of my paper in which an
ven of the role played by arfou when & cable raing is
limited by fault current sarrying capecity. If armour (and specilfically
B s ‘provided, some other form of earth return path must
be availabl

M H.-.-mu =
As far as accessorics fﬂr solidal is concerned, it must be remembered

sion of copper and aluminium and the

bility of aluminium with different tempers is very interesting and

always turn ouL 10
kes

and Ericson of can help fere. As far as the sorage o
insulaed cabls s soncerne old hisnds at the game that | con-
sulted were adament that if Dt e i e v
The drams should be rotated ance a fortnight. I & non-draining type of
compound has been used, | would think that if the cable s stored under
ot condiions an ossasional rotation wil o no harm The ictue s of
cotne; Sllvcet (4 nicd type eable or a cable with pre-impreg-
Aied puper diclectrics, Another tapect that must not be lostsight of i
Thit the timber from which the drums src miade i usually ot reated and
if the drums are storcd in the open, expased to the weathet, the timber
rot, making it difficult or impossible 1o handle the drums. | agree
with bis comments on fault rat

Hancock
By o South Kool peiiomiota s st have been
97 for paper-insulated cables for general
purposes, SABS 96 e Fapesnsulesd cabla for minag, BOfboect:
SABS 120 for PVC nsulted cablesund SABS I8 o rutoe insulaned
cable. These wer all sound spceifications and thi, amociated with the
Tactthat manufictarcrs il worked 10 an unwritien code of good mar
factoring practices, led 1o good qualiy cable being prodiisd: However
during recent years we have come across ecasions of diversion from
good manufusturing practices, with (he result that we are now obliged
10 e them o specificatioa. T should prove no hardship 1o the
table manufacturer who is proud of his product. | would like to add
IMI the instances were not isolated.

The Bureai's proposal for circularity was based on the requirement for a
simple practical test which can be carried out aaywhere in the factoey or
on site without the need for elaborate laboratory equipment. We consi-
dered basing our requirements on a maximum allowable deviation of the
i o aias vaue fai the Tt ateud yaloe 3 9
interesting 10 note that the cable which I hold here just meets Mr Han-
cocks proposed %, criteron, Bu aceordingto the Burcu’s proposa |
would have an eccentri ough the figure of 17 i required
it Conret Tt o1 o g, Tk o ey ofa
cablewilh 1 fgure o 0.5 160,6% is immediaely obvious. We have
. 1. coalug G 1.5% b wiites' o, th. relovant
Specifications 1o allow for possible inaccuracics of messurement

ic case of the aluminium jointing system was quoted 10 show how diffi-
<ult it is to correlate laboratory tesis with actual practice.

The short-circuit sample was quoted 1o indicate how inconclusive the
normal clectrical tests can sometimes be. If my memory serves me n‘hl

the etunl cable run was approximately 400 fect, and the cables w
clamped gt T80mn comees Letwsen ardwand Blocks hld by two &
imm bolis. Many of the blocks were shattered and u number of the

ngih be-
tween the cmmp.u points -~ trying to get as far awiy as pessible from
each other, practical tests that could be carried out were the
. Nigh igh vallape et amd th Jeakage current 1ex
As egadsccanomle B, | dou vheher ary of us, including our local
manufactarers, lescence approach. Mistakes do
e s oo oty et 3.yl S mamufacturing defecis.
but 1 can truthfulity state that the majority of failures that | have seen
were dus (o wrone it But we i 1 be carcful that we do not
unwittingly besome vi lescence - especially in the
ki of domesie bl

We have not had sulficient experience of soldering o be rmly able to

ihit the physical dimensions o te localy prodsced conductorsdiffer  comment. The experence we did have oot good. we u slide

Slightly from thase of th imporied ones and hence one must ensure th here enc

the correcttype of ferrule and lug i ueed to obtain 8 good it Rlpldmg mination of siranded aluminium s iciot ) et Synehns o
e identif -ablc affer installation witl soldeeing. As very successful, | personal.

cords, various method: Iy would not recommend terminating an aluminium conductor in a

s could be consdered. Ifanorder s arge emoseiih
special embossing wheel could be made cial marking tape fof in-
hiion i the canie Coud be printed, but whers he Quantayof cable

AMEU TECHNICAL MEETING - MAY 1978

copper lug. As regards elecirolysis, | agree with Mr Hancock that this is
ol only dependant onor o product of d.c. currents

a7



African Cables
lead the way to
brighter black
townships

leetrification of a township
means. No more pall of smoke from
cooking fires, No more unlit
dangerousstreets, A hot breakfast
Aany new
household appliances to make
life alot easier and more
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the driving torque for & given frequency s also propo
10 the quantiy

ne
d
where r is the mean radius of the disc with respect Lo the pole cen-

tres
t is the thickness of the disc

< is the conductivity of the disc material
d s the distance betscen the pole centres

It is obvious therefore that the product ric is important and there-
fore for 4 given optimum driving lorqoc, material having the
highest possible conductivity is desirable i a large thick disc is o be
avpided. At one time, when for example the 10 A single phase
meter was popular, all technical and operating data wus generally
MR GRS i i oF ek onrus o (h i Wik e

“long range” he "M CR™
version and the latest BS system of rating meters, mnmﬂ] details
have {0 be studied closcly and carefully when comparing the mesits
of different makes of meters as is often necessary when consider-
ing tenders.

The average full load torque at unity power factor for va
makes of the older vintage single-phase meters is about 44 mm gm
and average rolor weight 16 gm, giving & torque to weight ratio of
2,75 The corresponding average values for MCR meters are
Seapectgty Ahou 209 e s 1 g B ol 13 The Bghiot
Engi el 6 e laccles e v Yo ety 20 1w,
17gm 17, for 4 tums on the series coil. 1t appears
forkitha o4k ek s S i Yol W
might have been expected, the driving torque has been improved
considerably, and is approvimately | mm gm per ampere lurn

2 Braking T

The braking 1o = encing o 1 eperant o posbly more
50 than the driving torque and has a very definite efTect on
curacy of the meter, Although the sefies coil flux also tends :ocxeﬂ
a braking cffect, particularly st overloads on older meters, the per-
manent magnets provide the main braking torque which s adjust-
able in all meters.

There appears (0 have been litle change in rotor specd in spite of
impraved driving torque which indicates an improvemen in the
design of permanemt magnets. The important requirements of
good bruking system include permanence and constant operating
Tlux with u postive adjustment which does not distur this lux, and
ceffective temperature, o class | error, compensation.

Cobtsieel magnets have ow heen generlly reiaced by bigh
energyeoes Hicomenashearog propery sped migae
which are flted in pairs. These have proved Lo be most reliable and
DraE A1 Rt o sadcena T B i b o i A

10
the speed of the rotor and the square of the magnet flux which
means that if the magnets should weiken by say one per cent the

speed, and consequently the meter error, would increase by
two per cent, for the changed braking torque to balance the exisling
driving torque, This characteristic emphasises the imponiance of
reliable magnets for sustained accuracy,

33 Friction Te

The damping torque of friction which affects the accurasy of
meters at how loads and the shape of the curve is of course due 10
the bearings and register mechanism. No one seems 10 have
devoted more time 10 research on meter bearings than the late Mr
G F Shotter who was emploved by the Norih Metrapolitan Com-
pany. England. His observations and thoss of other investigators
showed that provided the correst type and grads of of is used on
tower jewellgd bearings the duration of sustained accuracy was ex-
st Clten Nascig ot ¢ miers is neccsary when steel
pivols or oid
ke it g W 4540 o o Somtuc rkuri-e e
100 kg per mm?. However, with the introduction of magnet bearing
systems the need for close atteation in respect of bearings falls
away

Pronounced friction can occur when roller or jumping wheels
change from one number to the next. It is significant to note that
anly in recent years has BS 37 provided for syclometer repisters
with special provision for jumping number wheels. However, design
of these registees hus improved considerably over the lust decade of
s and their popularity has i onsumers and meler
readers. From testing considerations, however, pointer (ypes are
sl preferred.

Harmonics
When mercury are rectifiers were used 10 a larger extent than they
are today somparatively liftle concern was displayed over the har-
monic problem and. the effect on the accuracy of meters, Many
3. iracion sepples ars Wetared wilh da, metury wip 45
meters a5 a check and for statistical purpases. With the phasing out
vt prclcai ol . racion aymeimg aré now meteved
ncidentally interfere with rip-
ple control systems, With the nmmm. use of solid state rectifiers
und other electronic deviees their effect on system voltage wave-
form sannot be ignored and filters are generally insisted upon by
supply undertukings.

Distorted Waveform

Distortion of the voltage wave tends to reduce registration at unity
power fuctor while the converse appears 10 be the case at lagging
power fuctors, panticularly if both voltuge and current fluxes are
distoried. BS 37 makes 00 reference to harmonics but it provides
for changss in frequency f.e. a chango of & § per cent from the
reference frequency shall not cause a change in meter error by
more than 1.5 per cent.

Frequency

Occasionally system frequency varies but sustained departure for
long periods is usually fur less than § per cent and when it does
chunge by an appreciable amount, which is then usually a fall in
frequeacy. this is due to partial interruption 10 generating capacity
or fuilures in other sources of supply when load shedding or even
complete shut down usually follows. Incidentally, agreements o
conditions for supplies of electricity do not appear 1o specify
tolerances for frequency or departure from a sine wave, The South
African Bureau of Standards Code of Practice requires & meter (o
Be tested at the reference frequency of approximately sine wave
form. No finite limits are specified anywhere. However, the oaly
occasion on which the effects of frequency and waveform
variations could have some significanse is a case of 4 disputed
meter whase error is on the border of  prescribed legal limit

Stray Fields

The effect an stray fiekd's on the dccuracy of & meter has not, how-
ever. been overlooked by either South Alrican Bureau of Stan-
dards or BS ¥7. The former provides for sub-standard meters. the
exrors of which shall not change by more than 1,5 per cent when
pliced in the centre of a coil of 100 ampere s nd diameter of
ane metre.

BS 37 allows 4 l‘-llwv]! in vrzw of up w] per cent when subjected
id of 0.5 m erecting
L ol importan. [kl
on brake magnets has becn considerably reduced by the Bevelop-
ment and use of anisotropic magnets. 1 is of course alko important
1o ensure that a meter of an appropriste rating is installed in rc!
tion 1o the magnitude and type of foud 1o be metered.

Conection
Incorrect connections are another souréc of metering ertors cven
when the meters themselves are accurate. This is a more serious
ated with meters.
these errors can go un-
deteeted fof long periods singe main und cheek meters cun be slow-
down by the same amount. In one recorded instance it was dis-
covered after a considerable period that an internal common link
associated with the voltage coils in 4 two clement polyphase meter
was missing with the eesult that all meters ie. main KW h, check
and KVA demand meters were under-registering considerably
ner yrstus s iovaied inwhich

With regard to the registers, unless these are of

Severe friction can be introduce if not correctly placed in posi-

tion. Certain eyclometer or roller types can be troublesome also.
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the igh sokge zhpar Tncerpormiag the melmn' transfar-
mers. The insulution was severely straincd resulting in 4 partial
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shar circuit afecting all meter clements on the phase concerned (o
the sume extent.

39 Tamperh
Another important factor related 1o meter accuracy is lampsring

According to one report 4 recent inspection made of 10 000 meters
instalied in an American ity revealed that 2 500 meters had been
tampered with, of which number ane third were installed on com-
mercial premises. and the estimated loss o the supply undertaking
was RS million, Other reports indicate that in certain parts of ris
countey, particularly the Transvasl, (ampering with metcrs i caus.
ing cancern. However, in Cape Town this practice occurs on s very
limited seale. During 1975 for example | 889 meters were inspected
on consumers' premises and 1865 metcrs were changed on 4
routine basis ke, $754 meters were inspected of which § had the
seals removed or 0,1 per cenl compared with 28 per cent i
Americun <ity, Thus the importance of proper scaling and regular

sealing is well knawn i.c. wire with ends pressed in lead blocks, the
1ool having sppropriate initals and number die stamped in the
metal. Sometimes tianed stecl is used imsicad of lead. Some
imanmfachirers prolet rectaicd sérews foF coveriig with wax or
special locking tosl.

310 Handling and Maintena
If tested properly und carcfully handled and transported. meters
usually remain accurate for very long periods. Carelul overhauling
prior to salibration of old meters removed (rom srvice s another
important factor. An obsolee pattern single-phase meler was re-
cently cut-off after heing in service on the same circuit for 45 years
and the average error was only 0,3 per cent fast with practically no
droop in the curve, which is probably & recard, The duration for &
certified meter is 10 years after which it should be changed. An in-
teresting approach in this respect (13} Is 1o assume that except for
cases when meters speed up duc 10 weakened brake mag-
nets for example, & meter dows down at a constant rate during its.
period of service and it s economical 1o change it for overhaul and
test when the relevant cost is equal to the loss of revenue which has.
uccrued during this period, It can be shown that this period s then
cquil 10

Whete ¢ is the cost of changing, overhauling and testing the meter
and 1 s the rate of revenue loss arising from the increasing error.

On this basis if meters slow down by 0,05 per cent per annum and if’
the average annual consumption is 12000 kW the meters shoukd
be changed every 7 1o § years.

4. APPLICATIONS OF THE SINGLE-PHASE METER

Credic Meters.

Meters such as ampere-hour and electroly! of for that matter
any dircet current meter, and the so called split or Z coil polyphase
allernating current meter, have now been phased out for billing pur-
poses.

The most versatile and popular meter today is undoubtedly the single
phase a.c. metcr. It may be regarded as & basic a.c. meter influcncing
the form taken by polyphase meters. In the early days ratings of S ued
10 amperes were in common use when the demand for electricity was
Much lower than it is today.

Before the laut war all supplies in Cape Town over 2 kW were given as 3
A s conparions g 3 <lemen) pophuse ek o ep-
Propriate eapacity - usually 15 ampe phase for domestic con-
i, Howevts; with ihe inieoduciofof MR ingl-ghase mseny
Coupled with much ehesper two-wire connections this combination wis
adopted for domestic supplies up to [0 kYA, initially using 40 A MCR
meters and 50 A miniature sircuit breakers. Duc to higher demands
and nuisance tripping of the circuit breakers the two-wire limit was rais-
€d 1013 KVA. sy 60 A. An investigation was carried out as a result of
Which it was decided to standardire on 80 A MCR meters using 80 A
cirsuit breakers for protection. The results of these tests are shown in
Figs. 1, 2 and 3.
AMEU TECHNICAL MEETI
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Some undertakings prefer using 3 single-phase meters 10 a polyphase
metcr on 3 phase 4 wire straight metered supplics. While this has dis-
tinet advantuges the method surely results in more administrative
work and powibly complications in 4 computerised sccounting system
Experience has emphasized thut single-phase meters serve & most use-
ful purpose us check meters on installations requining instrument
tramsformers. particularly on 3 phase 3 wire supplies, usually high
voltage systems. urranged on the two-wattmeter principle. In such cises
the single-phase meters serve o dual purpose. viz., monitoring the ac-
<urscy of the polyphase, i¢. billing, meter and the average power fac-
tor, Cos J, where

]

Wi+

gl

ind Wi and W2 are the readings on these two meters. A spot cheek can
of course be readily determined from the ratio of the rotor speeds as
shown in Fig. 4

In ome recarded case where i wiring error caused all meters, including 3
demand meter. to underregisier by the same amount. 0o error in
respeet of the polyphase meter which the two singlephase meters were
checking was evident. However, the two meters had indicated a leading
power factor ever since the meter panel wiring was disturbed, whereas
the pwer fctor was normally lagging. 1 was as & result of the apparent
which the consumer could not explain, that a
inspection of the metering system revealed the
becn for the inclusion of these single-phase
meters the consumer might have heen undercharged for an indefinitely
long perind with severe loss of revenue 1o the undertaking,

The cost of meters has risen sharply over the st few years. namely 21%,
per annum aver the last 3 years. Fig. S llustrates this 1reod in the case of
ingle-phase meters.

4.2 Prepayment Meters

meters it may be briclly
1w prepayment meters, predominantly in the form of singlephase
meters. These metees seem 1o huve lost their popularity in this coun-
try. 1t Is understood that even in 3 country like the United Kingdom,
where these meters are manufuctured. supply suthorities are not
Keen on their use any more. During the period 1947 (0 1966 their use
amone domestic consumers of elcctricity dropped from 307, to
about 137,

Experience has indicated that the only real advantage of 4 coin

ed prepayment meter is that it avoids debis ic. enforces the
co-opeeation of unwilling or thriftless consumers, whereas the main
disadvantages may be summarized as follows:

(1) Break-ins more rife than tampering with credit type meters.
Bl o S R

&} Mm: reading und collection problems — counting cash and
tching for bad or foreign coins,

(4) Call backs necessary when premises are locked.

() Maintenance and testing costs higher.

(6) Changes in tarifl.

Some of the disadvantages are being overcome with the develop-
ment of token operated mechanisms. The tokens have 10 besought

e re-used. In many ch asironing
rooms in hoiels, caravan parks or other publis places, coin or token
operated time switches have replaced conventional prepayment

DEMAND METERS AND ASSOCIATED TELEMETERING SYS-
TEMS

5.1 Characteristics and Timing Considerations
A all supply engineers know one of the objects of & tw-part tarifl is
to enceurage improvement in load factor and, where KVA is
measared instead of kW, improvement in power factor, Also 8 more
direct i i i and
distribution apparatus is passibie. Measurement of instantancous
quantities in respect of demand isa lmmr mum significant index
of the siress upon apparatus nuum han o demand
averaged over an appropriate period. p;unlve s the principal
factor which timits the amount of Inmi which can be imposed on
The length of the mas-
2
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imum demand meter should take is generally a matter of opinien and
casts, cach undertaking making its own decision o choice. Recor-
ding demand meters are used on i relatively small seale in this coun-
try s they are more expensive than indicating types in respect of
outlay, reading and maintenance.

Lagged (Thermal) Met
The fumiliar decay characteristic, such as is evident in un expression
for current in a circuil contiining resistance ind inductance, also
selates temperature rise to finsl temperature and fime. at o constant
and sustained load. vie

dT = T (1- ey

“Thus the temperature rises rapidly initially then the rate slows down
appreciably until the final steady temperature has been reached,
v R e e the hepoinierad-
vances i accordance with this faw

ke 10 time out the demand integrating period very accurately with

devices comprising crystal controlled oscillators, These devises ire

lly svailable for shout RR0O bui can be constructed by un

ing having the facilities and expertise for a quarter of this

many consumers this would he a small price indeed 10 pay
I Wt e el e

of Characteristics and Performance

Thermal demand meters tend 10 over-register on short peaks while
the intcgrating meter splits peaks. A number of tests hive been
carried out with the object of comparing the two 1ypes. The fist
series af tests were conducted on & test bench using 4 |5 minute
perind integrating meter and 8 thermal meter on which 90 per cent
of the final value is reached in |5 minutes the final value being in-
dicated after another 15 minutes had elapsed i2. 30 minutes total
These results are set out in Table A.

ple in demand mulr.rmg (st bl il eng
meters, also knon types, conform to 4 ...."w Jaw andare
‘et oty el s S AFces. Th dapuend it o sch
o meter is arbitrary and really depends upon the ﬂ:!minnn ina tariff,
aprecment or contrut. Ceriain makes of ths type of meter saie the
period as 13 h the final value he
end of 30 mintes. Gen(rllly these
der steady load condil
in 10 minutes. These

meters are designed so that un-
eflection reaches 9%, of the final value
meters are virtvally wattmeters with  heavily
overdamped movement,

3 Integrating (Block Interval) Meters

The integrating, or block interval type demand meter registers a
value which is the average load ver the specified period or time in-
terval, when the kilowatthoues have been a maximum, The effcet is
equivalent 10 taking readings on a kW.h meter every 15 or 30
minutes, ar whatever the defined interval is in the tariff or contract.
Unlike the lagged meter the deflection is directly pwpamuna\ to
time at constant Joad, and furthermore a tming device s requ

The important advantage of iniegrated type demand meters is that
they are adaptable for clemetering. Furthermare, they are casier
and cheaper 10 test. South African Burcau of Standards require-
ments are somewhit more severe for lagged meters in this respect.

for demand nd
usually provided in the form of transmitted pulses from the demand
meee st Isqhenth. sl b Nl . sl it

jih the su
municipal undertakings which both generate and pumh:i( :leclncu
ty from a rely on telemetry

e B e
within an operating margin when it s more economical 10 do s,

Fig. s & photograph of an clectranic monitor which computes and
indicates what correclive sction is nocessary.

54T
Most intcgrating demand meters rely on timing devices run by syn-
chranous motors for contralling the specified interval or period and
resetting the dr dle, The disadvantage of this farm of timing
device i thai the astual length of period is governed by the frequen
cy of the supply. Thus, when the frequency falls, which usually hap-
pens when generators are overloaded at peak times. the period s
lengthened causing proportional over-registration on the demand
meter, When the frequency falls 10.49.5 Ha from S0 He for instance,
the error of the meter isincreased by one per cent and if the inherent
g of € ia &k el G er St (o he el e wi
b two e cen fst. Although this ereor i probal the limits
specified in a by-law or an agreement, ity et  eaificaon
economically. For example; u city taking a load of 200 MW from 1
grid system would stand 1o loose R10 000 in one month if the system
frequency dropped by one per cent and was sustained there for the
full demand period and sssuming a demand charge of RS per kW,
Ascording to South African Bureay of Standards “all other timing
deviees shil be aceurate within plus o minys 0.5%,". Thus it appears
that no provision has been made for (requency vanation and it scems
therefore desirable for the South African Burcau of Standards to
consider an appropriae amendment 1o this section of iis code of
pracice.
Dexelopments in elecironics cagineering have today made it possi-
AMEU TECHNICAL MEETING - MAY 1978

Error of thermal metcr

Pre-test condition referred 10 integrating meter
of

Alter 1S min After 30 min

Coldstart 11.0% slow 4.3% slow

Hot stant 13,87, fast 227 fast
TABLE A

“The second series of tests was made under typical load condtions ai
10 sefected fastories by installing similar thermal demand meters in
circuit with the permancntly installed integrating meters. Of these
tests only in two cases did the thermal meter register in cxcess of the
integrating meter. viz. 15.1% fast on average as will be swen in Table
B where (he percentuge errors are expressed in terms of the thermal
meter referred 10 the corresponding integrating meter.

Consumer Hiadhg Reading Percentuge
Reference on Error
No Therrol Integrating
Meter Meter
1 mowva | 2mokva 26—
2 Neskva | 3skva
3 nEAKVA | 376kVA
4 1080.0kVA [ 1 090.0kVA
s rs000kva [ 1 s600kvA
6 1092K¥A 92,4 kVA
7 200kvA | 2000w
3 M00kVA [ 360.0kvA
] 2650kVA [ 206 kvA
0 J00KVA | 408.0kvA 69~
TABLE B
The average error for the Toads ase
ROt s “peaky” as consumers 6 and 9, was 4,47 o

Except for associated timing devices the limits of error specified by
South African Buredu of Standurds a1 4 3,5% is liberul but probably
exceed thase usually prescribed in by-laws

Modern thermal demand to
have more merit than others as they regiter the arithmelic sum
rather than the vector sum of kVA and harmonic componenis which
is 10 the undertaking's advantage,

According 1o this analysis it would uppear that selection of the ty
it i SO s e i By ik

emand, the time faiePval cost of metara, 16
testing etc.

ics, cost i

ing f

Special Maters far Demand control

Attempts have been made in more recent times to design tariffs and
meters 1o cater for variations fn demands withoul measuring the
maxiinum demand in the usual manner. As far back as 1940 Dr Unz
19) proposed a sliding scale meter for the purpose and subsequently
H L Lovegrove (10) and J Thomson (11) referred 1o the ashour
{amperes squared) meter. Such a meter registers a quantity related
10 the demand but does not indicate the maximum demand, I is in
tended 10 be used in comjunction with & kW.h meter.
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s claimed that the ashour meter together with the KW.h meter in-
dicates the variability in the load placed on the supply by any con-
sumer which is not dane by conventional demand meters, Furthe

mare the ashour meter would cost nio mare to produce than w kW.h
metet and is less complicated, cheapet and casier to test than de-
mand mciers. and would passibly offer an increased incentive to the
consumer to shed load with such 4 sysiom of metering and eharging

The so-called “White"” 1arifl meter or excess consumption meler is
ot the same in principle but could be regarded 45 & means of <on-
trolling loud fuctor. These are generally wo, or mere. rale meters

6 TESTING OF METERS AND ASSOCIATED TRANSFORMERS

.1 Notes on the Cade of Practice South African Bureau of Standards 0] -
1953

When the Code of Practice for the Testing of Electricity Meters was
published during 1948 it was anticipated that the Electricity Control
Board would adopt it and make it compuliory for il supplicrs in
terms of the Electricity Act. Although ol 50 yet it is advisablc 1o
fotlow ihe Code in preparation for possible eventual enforcement as
was e case in the United Kingdom whe: eters Act came into
being during 1936,

The methods and limits prescribed in the Code are largely based on &
survey made during the post workl-war periad 4p 1o 1953 of the
methods used by the larger South Africun undertakings equipped
th meter testing fucilities. 1t is not necessary nor the intentjon o
discuss the details of the Code in this paper. However, in the light of
expericnce gained since the Code was revised during 1953 and as the
1971 amendment was mainly concerned with metrication and up-
dated terminclogy, consideration should again be given to ut loast
further amendments

Meters are quite rightly required 1o be sdfusted a5 close as prac-
tically possible 10 zero error at ull loads, but the fimis are plus or
minus 2.

for a.e. meters. Some dist
of metens to be used on major supplies of el
0 line up with 1EC or BS elussification e

sehich the manufacturer's test equipment was calibrated

k) The petiphery of the meter discs 10 be marked with 100 divi
ions, the major divisions being sumbered | 10 10,

{ch Meters supplied are subject 1o o random 10%; sample test on
cach consignment received. Should any meter in o random 107,
bateh be found fulty or outside the specificd limits of aceuracy

further bitch of 107 will be selected, If any meter in the se-

cond batch is found faulty.or in error the somplete consignment
will be rejested

These requicements Rave 5o fur produed favourable result, Fig, 7
shows the escatation in the price of singlc-phase meters since 1970,
Since the mean escalution raie over the last § yeary is 21% per unnum
it is now almost imperative that old meters removed from service be
thoroughly averhauled, bearings ic. jewels and pivots cleancd and,
Provided any necessary spares ate avalable and obsolete rutings are
ot inadequate, reconditioncd meters should be tested and put back
into serviee since. despile the current trend in wages, sucha policy is
sconomicully favourable,

.3 Metering Teansformers

The various methods used for the (esting of current and volisge
transformers, including phisc shifting transformers for kVA meter.
ine. have not chunged significantly in recent years and are fairly well
known, most of them being reférred to in text books on electrical
measurements. The popular method used in Cape Town s duc to
Petch. i nul principle which measures both ratio and phasc angle in
{erms of undard transformers together with o vibration galvano,
meter. This method has replaced another null method previously us-
ed, namely that duc 10 Shotter using i two-elemont watimeter con.
nected as 4 diffesential indicator.

Phase chifting transformers used in conjunction with kW demand
meters for KVA metering are seldom used nowadays. Testing was
simple but comparatively o lengthy process. The restricted power
factor range KVA meter has for many years been more popular
among miany supply undertakings. They are less cxpensive nd less
panel spuce s required by eliminating cxtermal phase shifting

0.5, Cliss 0,2 since errors of the order of 2%
the consumer. Likewise the existing limits of plus or minus 3,57, for
demand mcters, which incidentally are not necessarily attachments,
should also be reconsidered.

Furthermore. the requirements for timing devicey associated with in-
iscd. I

me B

10 synchronous elock types ind supply frequency variations. Some
refersnce to electronic timing devices is alio nceded, Every a.c,
meier is required to be tesied in 4 ciruit with 4 voltage having
wave form closely approximating to & sine wve form, In view of the
varicty of devices in use, particularly high power solid state eecti.
fiers which distort the supply voliage wavelorm, more. specific
details of tolerances in this respect should be given in the relevant
South Alfrican Burcau of Standards Code of Practice. This may be
neEsiary 1o caler for instances where consamers dispute accuracy
of the meters on whish their aceounts for elestricity consumed are
based

6.2 Meter Testing Techniques

%

As a result of stalf difficulties which wre often due to remuncration
of whal & physician once described as illusion of foutine, coupled
with the demand far testcd meters, various schemes have been con-
ceived and tried for reducing manaleny and increasing output.

other il lications have by with
the deselopment of madern electronic components and devices the
pasition has changed and improved considerably. Automation
now applied on a large scale using these devices und relsied systems
and by carcful design of test benches,

In the case of new single-phase meters which are usually ordered in
batches of many thousands at & time, Cape Town's ioes

hich are intended to overs the
tedious procedure of iesting each meter delivered. This not orly
mects sl shoriages but relieves more meter testers fo the repair-
ing and overhauling of old meters pariicularly polyphase melers
which are expensive (o replace today

Bricfly, the requircments of these three claises are a5 follows

{a) The supplier must furnish bitch test cortificates with all meters
supplied together with details of ihe standards authority sgainst

devices. s vers in the past wiis the
multirange facility which wis usually provided making it unncces.
ity Lo change the meter when the consumer's power facior changed
of was comecied.

The more recent developments in KVA meters incarporatin recti-
fiees for summating polyphuse currents for accurate measure ment
irrespestive of the value of the power factar in both lagged and &
tegtuting types. hus now made external phase shifling devices ob.
solete and redundant hence it is not necessary (o discuss the rele-
VAR testing methods in this paper

7 THE CLASS A METER TESTING STATION

7.1 Purpose
The requircments for Clss B and Class € meter testing stations as
outlined by the South African Bureau of Standards when it publish-
d the relevant Code of | < during 1945 arc well known to most.
sleatricity undertakings and it may therefore be of interest to make
some reference to Class A stations on which the performarice of the
other clisses depend., Such a station is required 10 be equipped 1o
undertake the testing of all sub-standard apparatus used for meter
Sesting as wellusthe testing ofal types of kilowit-hout and ampere.
hour meters. The revised version of the code is an extension of (he
earlier one to provide for maximum demiand meters and additional

! requirements for rotary sub-standards.

7.2 Standard snd Fauipment

The standard d.c. potentiometer with ity relevant aceessories is the
mest important apparatus 1o be found in the laboratory of o Class A
sation. I is significant that no rference is made in the Code 10 a.c.
potentiometers which are usually universal instraments of either
polar or <o-ordinaic (ypes. This may. be due 10 the problem of
providing a sieady a.c. supply in respect of both magnitude and fre-
quensy and frequent returning of the associated vibration galvano-
meter. The calibeation of dynamometer wattmeters and galvano-
Mmelsrs on direct current against potentiometers has been practised
for & long time as they are reliable transfer a.c./d.¢, instruments and
£onsequently g, instruments urc successfully tested aguinsi these
dynantometers.
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7.3 Alternative Standard
Developments in electronics have produced devices of solid-state
design which may be used us differential or digita] voltmeters. The
greater the degree of temperature compensation or control, the
beiler the accuracy. Such iastruments have become available with
aceuracies of 0.005%, of input on d.c. messurements making them
comparable with d <. potentiometers. The South African Bureau of
Standards has agreed that these instruments may be used for stan-

rdizing now provided that they arc checked regularly sgainst Wes-

ton standard cells.

The use of at least three Weston standard Sk kol sad s
cells should be checked against cach other regularly and any
pancy invedigaied, Bebors the wax these cals were il sevraeel
io the maker's in England for aticntion and ecrification by the
faioust Physcal Eabieioey, Novw. the e g b vt 1o 1
anal Physical Research Laboratory of the CSIR Pretoria,

7.4 Power Supplies
Furthermore, the advances in elestronies have made it possible to
replace obsolete secondary bavieries with ncceptable wabilised
‘mains power supplics for potentiometers, which the South Africun
Bureau of Stundards Code of Practice provides for.

7.5 Time standards
Accurate timing and requency measurements are now carried out
with electronie counters or clocks. However, the peadulum clock is
sill satisfactory. provided that it is checked regularly against ac-
curate time signals

& LEGAL ASPECTS AND CONSUMER RELATIONS

8.1 Acts and Byaws
Adherence 1o s sound fixed pol mr lhunpnp and maintaining
meters by an cletrcty uadertakng gocs 4 long vy owerds

¢ revems i dociiog hn o doscs o 1 ogmomere.

Inad on 4 paper by A the Meters Act
in Great Britain, one of the critics intimated that had all the rele-

ment and personnel from the beginning that counry mayBuvebeen
spared uny legal intervention, He regarded the Act as evidence of
failure on the part of the rnmnﬂr. pminlﬂblj re.,.m 10 relations
‘with consumers since this 3
Sl s o ipnitlyne fhem
there is 4 lot 10 be said in favour of South African electricity ur
1akings and their engincers concrned with

Iog i e et beam o orad veweacy i hi i el
teresting 10 note, however, that meters subject to special agreement
beiweesn supplicr und consumer arc exempt from the Meters Act in
Gireay By in.

However, in view of the large number of consumers, most eléctrici
1y undertakings have 10 serve, the only way to satisfactorily protect
both consumers and undcrtskings s 1 introduce some form of con
trol having legdl backiog and to this snd by-laws are framed. It is
hoped, however, that & national by-law will soon be available 1o
roplice existing local bydaws. Such u by-aw should include
reflerences 1o the Wiring Code and the Meter Tesling Code etc

The by-laws confer cortain rights on the parties concerned and arc
particularly advantageous when, for example, the accuracy of a
meter and an elestricity aceount is involved. In this connection it is
importan to refer to the evalustion of an overall error of a meter
particularly when it becomes necessary 1o amend an account,

8.2 Interpretation of Meter Ervors in relation to Accounts
The South African Bureau of Standards and BS 37 give limits of
crrors at virigus loads but no reference is made to an average. This is
inclyded in a by-law or an agreement and it is usual to define
the error of 4 meter for this purpost as an average in terms of the
rrors at light, medium and high loads. Even i the rating of the
Meter is uppropriate 10 the consumer's requirements it appears that
such an average error is seldom equitable. Various suggestions have
‘been considesed but one (8) which appears to be acceptable results
in an overall, rather than an average percentage error as follows
0.1 x light load % error =l
0.7 x mediom load %, error =
0.2 x high load ¥, -l
AMEU TECHNICAL MEETING - MAY 1978

where €l + €2 # ¢3 = overall percentage error in terms of the
separate weighted errors. For meters with normally shaped eror
curves there is pratisally no difference between the two e

evalustion but where the curve has a pronounced droop at the light
loud end, which frequently occurs when the bottom bearing is badly
worn or a jewel is fructured, then an adjustment based on the
weighted overall error will be 10 the consumer's advantage. Fig. 7 il
lustrates examples of weighted crrors. Fig. 8 shows a typical average
annual domestie consumption characteristic and a basis for adjust-

£3 Meter Dimensions and A
Stundards and specifications for meters and sssociated equipment,
particularly in respect of dimensions, have been found 10 be con-

ucive 10 favourable consumer relations. Although the dimensions

red by BS 37, the majority of

ensions, and specifica-

tions can be framed accordingly. Thus meter accommodation, for

which the consumer has (0 pay. can be kept {0 2 minimun in respect
of hath space and costs which is appreciated by all concerned.

9. CONCLUSIONS

Comsiderable improvement is evident in espect o design, comurction

and testing of eleciricity meters over the last 40 years. Ralings, dimen-

sions and even carrying handles which are desicable for moving meters,

have generally been standardized which has proved (o be both advan.
cous and convenicat. Polyphase meters with very few exceptions

emplay single-diss rotors, the problem of mutual inte

dements having hee: This y ible for the

ively small overall dimensions of modern polyphase meters.

rel

Prices of these standard meters are generally wmur m-km. adjudica:
tion of tenders somewhat difficult at times. Occasionally lower priced
meters are offred, but these usually do not com, ;iy ulnuly with the re-
quirements of the relevant specification.

Testing methods have to a large extent been automated and more time
‘may therefore be spent by the personnel on reconditioning used meters.

Systems of in TkVA
demand, summation and telemetering.
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We move mountains to
eleadersin mining,

General Mining & Finance Corporation has a
lang history of sound and continuing growth,

Part of our history stems back to
Johannesburg's early pioneering days. A mining
fledgeling, born of South African initiative and faith,
IS fiow a mining giant with diversified interests.

Today we manage five gold mines, a dozen
collieries, as well as mines producing asbestos
copper, fluorspar and manganese. Which produce a
substantial share of South Africa's mineral pro-
duction. As much as a third to a half of the total
national production for some of our minerals.

The Group's assets have grown 1o hundreds of
millions of rand.

But the assets which we are even more proud
of are our people. Human assets whose skills,
experience and enterprise have made General
Mining what it is today.

Qur professional management approach
commits us as deeply into investing in human skills
as in exploiting South Africa's
mineral wealth, We build men b
training them. By developing
them. By giving them the
chance to grow and move
ahead

Because mountains are
moved by men

v
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APPENDIX

1 is well known that developments in =\=ummcx enginecring during the

last 30 - 40 years extended 10 the field of electrical measuremenis for

e s 1 5 S vl | L]
curate ¥ such b possible J P

and aceeptabl sl

Tlu num.mdmg Features n[lhu new application mmwcd with indue-
of; i the very

104 Bisdo e e et mpese on semoeiated Hsiment 1y o

formers. Also both import and exporl metering facilities are possible

with one instrument. .

L]

Earlier anempts 10 achieve a static meter were based on the Hall effect
but were not asceptable (o metering cngincers on aecount of the genersl =gl
L=

instability of the semi-conductors used #t the time. .

mem developmeats in stuble components including devices such +—1
us Zener diodes. trigger circuitry etc. have now resultcd in the develop- =
ment n' ‘soliil state electronic energy meters of high aceuracy. The main = P 0 Al
disudvantage is the present high cost — over R1 000 for a class 0.2 ac:

uracy metcr Howener, thete meterare o alrctng the atenion of

cleetricity suppliers particularly where supplies 10 large cities et
concerned. Further, the adoption of static meters on a large scale is fke-
Iy 16 alter the usual conception of testing and maintenance. However.
the use of these meters on domestic supplics is a long way off but
mescring engincers will be watching developments in this regard

] !
i
// " = »
- = =
T Ca - s s s sams

™ mecnu o e oo en
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Fig §

Load Contral MowitoriComputer

Fig 9
Polyphase Meter Test Bench

s (cumvEs |
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Single and Polyphase

eser Test Bench
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Figo 11

dnsirument Transformer and Relay Testing Focilities

BESPREKINGS/DISCUSSIONS

MR K.G. ROBSON: PRESIDENT

Mnr. Heydenrych sal u asb. dic bespreking inlei oor mar. Gilmour s
refersat

L.E. Heydenryeh: Middelburg (Transvaal): Meneer dic Presides, ek wil
Nens met sy referaal wal geiuig van s intic-

mar Gilm gelukw y ¢
me prakiicse en teoretiese kennis van die onderwerp.

Vergeleke met die twe referate wat gister gelewer is, i die tema van
Bierdie referaat in die gehecl gesien, 'n meer wetenskaplike cen met
duidelik neergelegde riglyne en doelstellings en beva dus nie soveel
danvegbare stellings en subjektiewe benaderings wat (ot meningsverskil-
Ie uanleiding kan gee nie.

Sa0s Mnr Gilmour (ereg aangedui het. is die akkurate meting vin clek

& plig van elke enafwy
Kings van hierdie beginsel kan werreikende finansicle implikasies vir ver
bruiker sowel as vo inhou.

With regard 10 the usc of single phase meters on three phase four wire
metered supplics, i his been our experience that, notwithstanding the
additional mounting space and administrative work involved, single pha.
5% meters are preferred because they provide automatic detection of
opsn circuited voltage coils o short circuited current coik by virtue of
#er9 consumption being indicated when meters are read. Similars errors
60 polyphase meters may go undetccted for long periods because the
rémaining metering clements still produce i reading, There s also a cost
advantage in the use of single phase meters compared to polyphase me
ter

Whilc on the subject of cost. 1 cannot resist the lemptation to question
the alarming escalation in the price of single phase meters. The average
insrease over the st 5 years of 21%, per annum quoted by Mr Gilmour
seems extravagant when compared to the nutional inflation rate over the
same period.

Although coin operated prepayment meters are losing their popularity as
standard electricity supply meters, they are invaluable in preventing
absse of cooking or heating appliances in public kitchens. Due to the

AMEU TECHNICAL MEETING - MAY 1978

high losd of these uppliances however, three phase meters are fequired

fese are unobtainablc in the Republic, recourse had to be taken

single phase prepaymeni meters which were mechanically
ndurd polyphase meters

coupled 10 s

The principle of weighted errors in determining the overall accuracy of
meters his certain merit und hus been discussed by the Highveld Branch
of the AMEU. It would however probably not find universal acceptunce
because the method would be 1o the disadvantage of those congumers
whose Joad characteristics do not comply with the average load pattern
and 1156 bocause of the géneral use of standard range meters to meter all
consumers within the runge of 10 1 80 umps. In the Transvaal the Stan-
dard Electriciy Bylaws provide that the average error of the {pur tests
specified in SABS 011953 shall not exceed 5%, and the weighted error
principle can therefore not be applied in that provinee.

Mr Gilmour only tauched briefly upon the subject of telemetry and then
only in respect of demand meters, | would therefore like 16 enguire whe.
ther Cape Town has investigated the practicability of employing teleme-
try for kWh-metcrs for the remote reading of consumers' meters and., if
s, what their findings were.

Die vereistes vir Klas A-toetsstusies is geheel en al buite die vermoé vin
Kleiner g

wat op erkende
fangewese is vir die foets van substandaardmeters wat deur hulle ge
.

brurk wory

In his notes on the SABS Code of Practise, Mr Gilmour suggested fur-
ther amendments to the Code in respect of tolerances, timing devices
ond wavelorm distortion. The recent. development and introduction by 4

an company of power transducers with maximum errors of
20.5% has now also created the need for the inclusion in the Code of 4
section on power transducers.

AL, F, H. Dely Fdenvale: Mr. Prosident, Gentlemen, Mr. Gilmour
must be congratulated on his valuable and comprehensive puper which |
Bave read with great interest. He has covered the field of modern slec
ric metering practice fairly extensively, although it is considered that

o1
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the inclusion af a section on summation metering would have been a use-
ful addition.

eferring 10 his remarks regarding friction torque of meters,
noted thatthe friction of modern magnetic bearings is not c
less. than that of jewelled bearings, and may even be higher, However,
the pressure on the guide pins is of the order of 0,1 kg/mm?, compared
with approximately 100 kg/mim? for jewelled bearings. There i therefore
0 noticeable weur on the rustless stee] pins or graphite ring journals af-
ter millions of revolutions.

M Gilmour toushes on th problems associated with distonion of the
current and voltage wave forms. Hi of mete-

for the integrating meter but. in my present occupa
of an electricity undertuking where the capital ure and the reve
e must follow the sume puitern, when graphs are prodaced of these
Gommodites, the Cperation of te thermal setey along it garbnit
curye warms my h

m being in charge

Mr President, in conclusion. | would ks 1o thask Mr. Gilrour or b
ving prepared this paper. which is a fine addition to the proceedings of
ot etk

i Bayick : Pretoria: The i erm o various sourees
ors

sing for high harmonic content loads, associated with thyritor conirel,
il be appreciated. Under these conditions the induction type metcr has
ressing positive srror for cut-off anples excecding 90°, cs-

pechlly whon Fappieng a Waging pover facior omd:

With regard 10 meters associated with instrument transformers. most
engincers re familar withthe diffieulics snesuntered when an erro s
intraduced due (0 & bl rincorrect wiring. Adjusiment to
sccounis can seldam be mide 10 the saibction of both parties In
R e
practice in the undertaking with which | am associated, to install 1 watt
b mps on the Nmmiwm of metering
porcatial tranalormers. This enabies minterance pervonne) and melct
fisdiettp dece & Nioia e w o el ek Newn (s I Fai
{acaps ek ound o s unseilghls fo (hie urpose.
metesing installation invol and meterig, o whr
iransosmers ae used. s inspeted by staff o the tst departmens, Thi
inspestion includes checks and continuity tests. The test report
150 s s b o o shing o SEAAS OF
metering constants.

‘The author stresses the impartance of proper sealing and regular inspec-
tion of meters. T
well known. Meters with maximum demand indicators which can be re-
st from the outside of the case present u furthe one won-
ders why meters with maximum demand indicators which can only be fe-
set by a-spesial key are not available, The introduction af the cumula-
tive demand register meler is considered to be of great importance, Not
only does the register provid eded check on the meter rea-
der. but it also enables detection of any tampering with the demand in-
dicator by the consumer. In view of its considerable udvumu!nu this is
now the anly type of maximum demand meter purchised by the Germis-
ton City Council

A problem which is frequently ensountered with whole current maxi-
mum demand iadiiog wetsrs withinegrl timer, o Ul o o e
supply an the phase fro e timer motor is supplied prevents
g ol L el i Al
dicator to over-regisier. Where the supply interruption on the one phase
is ength inter wil be driven off seale. For shorter interruptions
the over-registration may go undetected, to the consumer’s disadvanta-
e, This sitwation would not arise if the clutch on the pointer drive were
10 disengage on loss of supply, as the poinier drive would then remain
stutionary during this period

It would appear that in service, seleetive, or sample testing of meter ac-
uracyafer b ertin peio of servce has advamages for sl uswll

andio of meter

ww\mik e Flbawing Fies b ot Sever hd repast mid o
< 15000 single phase meters aver & period ef two years may be of

et

TYPE OF FAULT PER CENT OF TOTAL

Voltage coil 338
Gear mechun L1
Damage due to overloud 094
i 0.58
Bearings 0.54
Curreat coil 015

1t s moted that he author advocates sumple Lesing of new single phuse
m:l-:n lm Ihn nﬁpec! all new meters in tested in accordan-

ode of Pracice. Tampering with melcrs s minimul
b nteds lhln the figure of 0.1 per cent quoted.

For the de
ers

used an interpretation s nmmNy reading is made by the echical

stall {ogether with a monthly print out of the load facl

tion of meter errors, rellance is placed on the meier o

The method of dealing with meter errars in relation to accounts has al-
s Deen 4 problem and in our <ase consumes reltions are enbanced
by ol test meter on the premises and operating this
et A T ke e for & period of four to six weeks, thus
nmwdmi an average ereor assosiated with the particular type of loa-
din

With regard (0 demand meering the author has compared the thermal
ind integrating meter, A disadvaniage of the thermal meter is that the
ale is non uniform and can lead (o complaints of inaceurate ¢ mading

when the metering constant is large. For this reason the

Pretoria s 0 use thermal demand meters using the re

2000 snd Inlegrating dimand. meters. for

i constants above this value. For particularly large consumers

where it is necessary to summete 4 number of supply feeders, impulse

metering sehemes using solid state pulse generators and prict out facili-

{iés are used. These schemes incorporate check meters and with u view

1o reliability, it would be appreciated if the author could pravide further
information regarding the long term stability and accuracy of solid state

type meters.

I would like 10 thank Mr Gilmour foe his interesting paper.

H. Frankle : GEC Power Distribation (Pty) Ltd: Me. Gilmour is o b

s large clectricity early
removal for overhaul, The author’s views o this matter would be of
interest

As far us the use of overhauled old meters is concerned, such meters
may give 4 better performance than when new. This is because the mig-
nets have had a longer time to age. and the stresses present in the mate-
rials used in the munuficture of the new meters have been relieved.

In Edenvae bt ons ook cksperimemte utgevoee mt suorgelke meer-
tosnusing an by 30 e s i e b
2 1ot 1392 K

Jn 29 of these cases, Mr. President, we found thit with the xherml g

1
m»m wore Feaiiatod o Whe Towey ickds. W hats foind the hetrikt

1o
h fact that the thermal meter s operaiiv on the fullzera lag 10 zera
lead power factor range

Apart fromthe advaniage mentioned, we found that clirrent transfor-
mers of u lower VA rating can be tséd, which resuls in  saving on capi-
tal s well as in space.

Die termiese meter fs ook beskikbisar me1 'n kWH-registreceder wat dit
moontik mask et en meier nsiede van e (die miksimum -

cn-encrgiemeler), wal pebruik moet word wanneer die integre-
oy woerusting gebruik word. Rehslw dl sl bosparing 7
sic altyd *n problecm waar twee meters gebruik most word

Mr. President as a “meter man.” | must admit that 1 do have a soft spot
AMEU TECHNICAL MEETING - MAY 1978

on 2 very interesting paper. | would now like 1o add a fow
comments.

The main and very significant improverents made in m

modern meters in

nd improved

s b
tainess Seel shaft, and by striet qualiy control of liowdble toleran:
= !rl:llnn levels and s of wedr hive been reduced wm{dgnhly_

30, . Ol The e o High driving torgues has been reduced.

As Mr. Gilmour states. severe friction could be introduced f inorrest
meshing takes place and this ve ﬁulumn;nlmﬂnyupml
ble manufactuccrs who use specialised equipment such as & shadow.
graph to ensure fully

Anather improvemen referred 10 is in the design and muteriats afper
manent magacts. Modern magnets are extremel stable and ur e
aifected by South Africa’s severe lightning conditions as was the case
T i ke e ey ke ¥ -
tef spesd up by some 20% ate sffering a lghtoing soge. O the sb-
o our severe lghinic condllons. we have found thil, by eneap:
slating meter cal u big improvernent i imalation eves s obained
and. on tests we have carried out in our own South African laboruiories,
we [ hst s impals ewel of araind 307 or' 1150 wite e
dchieved, B 5 Sl ayodowa et of 11KV which s bused on .
‘ble clearances of 2 millime

Concerning paragraph 3.5, harmonic distortion is an cverincressing



warldwide problem in distribution wystems snd this s belng rscognised
by incorporating the appropriate fests in the new draft

On the question of tampering raised in paragraph 39, this fs a matter
which is receiving more and more attention by supply authorities and
manufacturers alike (and probably by would-be thieves as well) espe-
cially now thal electricity <osts are souring,

Papers have been written on this subject before, the most recent being
A.P. Flming presented ai the LEE. “Metering Apparatis and Ta-
tiffs for Electricity Supply” Conference in London last Novem

A useful d:\:mm now used to some extent in the UK. is the fitting of
tamperproof the front cover and terminal cover. These screws
just permit :Imk\me rotation and can only be removed by overtightc-

ning - whi s the serew shaft across  specially redused sec
Tion, Thia immeditely muxes & cvident Uil the meter has beeh tampes
red with,

Congeming resertification periods referred (o in paragraph 3.10, pr

Tioeinthe UK. at preseat providesfor  duestion of 20 years, Which pe.
riod has or pivot ad jewel type meter. This w detr

mined after tests conducted every § years over a 20 year period. The

T 3 yaa aurvey on magmetls betlog malets iroads Indcates o i
provement over pivol meters.

Prices

Mr. Gilmour is of course quite right when e says tat the cont
of meters has risen sharply over the last § years, but of increase
oes not compa th other types of lat i

ducts which have perforce been affected by world wide infationary

trends aver the last few years. The import surcharge imposed in Apri
W il i

{ must be in-
ase in prices does relate to the increase in costs and, in fact, profit is
fess than it was § years ago.

However, despite everything, it is generally agreed that the price, es-
pecially of 5.P. meters, is still very goad value for money when it is con-
sidered how much effort s put into design ete. to achieve the very accu-
rate results now obtained. Mr. Gilmour's point is therefore taken con-
cerming the question of old meters Iuml reconditioned and put back
into service and this of course il the oeed ta buy proves long ser-
vice life meters with low malntenance requirements in the first instance.

In conclusion, M ur's remarks under paragraph § 1 are very va-
Vid, especially in this day hnd age arm.ummm couts and.skbough
the S:A. Code of Practice is not ulsory, it is in their ows
inerests for al sspply autboriies (o eniure. that al their sosalled
meters are checkes ined on a regular basis.

a
El

W. Bamard : Johannesburg:

Tampering

The incidence of tampering s low, only 23 cases per 10,000 meters
unnum, cxeept in certain subsidised housing schemes, where special
measares have had 1o e taken both in regard to tumpering with meters
and iliegal re-connestion of supply.

Handling and Maintenance

ﬂ“ m; of testing meters is given in Figure 5 as RT per meter. Assu-
| facilities exist for other rnuml lh! tml WI" be less and., in.
kil g T ever, the cost of
CTAnd ek AR sty o acoid It K s tflin At
more frequent intervals,

Comparisan of Characteristics and Performance

The comparin o \hgm‘] and integrating demand meters quoted,

gives some unexpected figures. Our rectifier KVA thermal demand meters

are adjusted 1o within n\a-/ o substandard meter over the full opera-
nge. Any error in excess of 17 of £s.d. (let alone actual reading)

would give cause for investigation. However, a ‘peaky’ load curve can

cause readings in excess of those recorded by an integrating meter and

the anncuure gives some test results. It is difficult to understand the

f

of
le and reliable than the
it i not
Al

equ
posible to obtain 8 recard of the demand rel
ey s X (Mool of elrmacring . Ilasion wibast &
cant increase in the cost of the meter.

Metering Transformers
I Johanneshurg the practise is 10 adjust the meter 1o compensate for cr-

CT's and VT's, Delails of errors are maintained In a card index
e determination of the replacement cycles of meters.

REPORT ON TESTS CONDUCTED ON BLOCK AND
THERMAL DEMAND METERS TO DETERMINE THEIR
RELATIVE ACCURACI|

I, Conclusions

{a) Under various load conditions, aamely stepped load and linearly
varying load. the thermal demand meter gave a reading which ws
considsrably higher thar that of the block demand meter. This is in
favour of the supply authority. A unity power factor was used for the
experiment.

(b) The thermal demand meter had & 15 minute rating and, with the con-
stant load (maximum specified for the meter), gave & reading of 95%
of the sctual losd after the 15 minutes.

For the block demand meter, which had & 30 minute rating. the rea-
ding was 114% of the applicd load after the 30 minutes.
€) 1 should also he noted that Escom uses 1 60 minute block demand,

which would give readings even lower than those oblained by a 3
minute meter. A 60 minute meter was not available for the test

Ul T Minale s s L Com it that is reading is
ot on whether or not the load it started simultancously with
ditind ciaiing In precte are

\I( m e i o

ever, lwn\beum: reading regardless of Uhe instant in i ki
the load is applied

(€) The ratios of thermal demand (o block demand are as follows:-

e ratio is 1 0,83
joud: Average ratio is 1 : 064
{i¥) Lincarly decreasing: Average ratio is | - 0,83

2. Summary

(@) Three load meters. a block (cW), & thermal (W), and a thermal
(kVA) maximum demand meter, were connected in series and
applied 10 the same load conditions.

(5) Graph I shows the behaviour of each meter under a steady 5 A load.

Graph 4 34 at 215¥ Contaueus Load Meter Reading VIS Time

I R

i load from 0 10 5.2 amps 14 minuies and then i
Srmauiig from .2 10,0 imgs gv:l s furiher 14 minutes,
Graph If Linearly Varying Load Meies Reading V/S Timme

- e ) .
T

/ | A
‘ X
v —
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‘our remarks on the design and construstion of meters and
also on the escalation in costs, were noted with int

Mir Barmard: Th
meters inspect
Towa c.g. 0.1% during 1975
of 0,257,

3 in 10,000
ate in Cape
during 1978 an average

inciden: ng with meters i.c.

vourably with the

T tampe:
pares
nd predicted 0,47

eters were noted with interest,

the overall cost of the

e meter erecior, wages

s cic. This would be the
3.10 of my paper.

The remarks on token operated

“The cost of R sting & meter as at 197
whole operation i.e. wages and transport for
for the meter tester and administrative cost
amount ¢ rand given in my formula in Sec

Thermal demand meters huve disadvantapes and sdvantages. At mer-

tioned in the paper the: be more equitable from thermal

i ek thn Sholcs imperals: gl ha fafinlton of de?
or agreement.

Only a recording demand meter can indicate when the maximum de-
mand oceurs, Cape Town has permitted consumers to be billed on such
instruments where they have sgreed to pay the difference in cost. All
ccs and 11 kV voltage transformers ar tested by Cape

‘There are no ehv consumers being supplied above

current {ransfon
Town's Und

kY.

kis

M Pretorius. e oftheria! ane ftegring demand metors
has been made in the puper, taki 1 the
steady and peaky loads.

M Trautmana: Facilities for replacing m s particularly voltage
B R e Ao T e e e et

Mr Van der Velde: The comments on load and demand were noted but
have been covered in the paper,

Councillor Lemmer: A purely slectrical meter for kWh measurement
appears 1o be answered by electronic developments, Analogue and digi-
tal principles are being used in clectronic meters which will no doubt

eventually display the consumption in LED readouts. As they are sl
100 costly. it will be a long time hefore these metcrs will be used for
dome: supplies. Meter testing technigues will change when this does
fiappen.

‘The question of voltage drop on the accuracy of & meter is surely irrele-
want if an installation is wired with the correct conductars and properly

acricd out.
Mr Gamble: Meters should of course be calibrated 10 register accurately

at all power factors, However, low leading power factors can be trouble-
same not only in respeet of metering bul on the supply aystem also
Cape Town does not permit such power factors. Thank you

Mr K.G. Robsan: President: Mr Gilmour, may | congratulate you on
behalf of us all on your presentation and the 1 competence in your
replics 10 the very many questions, | have the feeling that you could
have talked to us for another ten hours non-alop. It is an indication, 1
think, of the content of your paper and | would warmly endarse Coun
sillor Van der Velde's highly complimentary remarks about you and
your obvious value 1o the Cape Town Elecirieily Underiaking. Your
paper undoubtedly contributes a valuable updated addition to the
teehnical proceedings of the AMEU and for this we arc very grateful
Thank you for having accepted the invitation 10 present the paper

New in South Africa.

.50 years in Europe

HOT WATER

al=l\] sysTEMS

Stiebel Eitron is famous for quality
advanced technology and excellent service. The
main plant is situated in Holzminden, Germany.
Employing over 3500, Stiebel Eltron is one of the
leading manufacturers of domestic appliances. High

ressure hot water storage hester systems, STIEBEL
BITROR manufsctsse b pressure hat water
systems from 5€ 1o 1000€ storage capacity. All
appliances are suitable for either central or

decentralised installation. Mon pressure {push-through

Reliable economical & efficient ~the choice of the experts

Storage capacity from 6¢ 1o
and smuma for one outlet requirements,
Boiling water heaters, Ideally suited for the home,
office or workshap, Alsa available in 10, 20, 30,
B0 units for hospitals, hotels, canteens etc. -
Continuous flow high pressure water heaters,
STIEBEL ELTRON offers you a complete range of
cantinuous flow water heaters for home and industry
{only with the permission of the local Electricity
Department), and domestic swimming pools.

Comfort with elects m‘;

STIEBEL ELTRON|

orthcliff Plaza

89 D.F, Malan Drive

THE HOT WATER SPECIALISTS imetus

lorthcliff 2195
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The white heat of USCO's

mighty steel furnaces has spawned vibrant new
industries: to help the country \
of its birth grow stronger :
to help its many peoples live
better.

USCO low voltage
(600/1000 V) PVC covered
cables. (SABS 150/1970).
Available as 1, 2, 3or &
ore in 0 or 16 mm’

conductor rated areas.

e Copper from
Phalaborwa .

converted
from its molten state into
electric cable . . . saving
ing electricity into our
homes and industries.
Raw aluminium from Richards Ba
blended into special alloys, heat treated,
drawn and woven into mesh fencing .
fencing that never rusts

AluFencs

irom ALCOR in

wall as barbed wire

ENouRES,

VereEiani, 190,
TRANSVAAL, SOUTH AFRICA,

'VFI FFNONF 45122
UsSEO -

USCO CABLE COMPANY AND USCO ALUMINIUM CORPORATION
ARE MEMBER COMPANIES OF UNION STEEL CORPORATION
(OF SOUTH AFRICA) LIMITED.



(@) Graph 111 shows the behaviour of each meter under a stepped load
between 3 amps and § amps. There are 2.5 minute intervals between

teps.
Graph 141 Stepped Load betseen 34 and 34

{e) Graph IV shows the behaviour of each meter under a lineurly decrea-
sing load from 5 amps to zcr load.

rw,mum»n sarying from 54 10 04

" Pretorius, Potchefstroom: Mr. Gilmour states (in par. 5.5) that
\mm-ldemm meters overregisie aky loads. On this aspest. |

ross swords with him and put it 10 him that what actually happens
i that integrating meters under-register.

Wil peaky loud which rgiers ey S0 KYA o an cpnting vl
upplicd from  SO0-KVA transformer one will probably find that
he transformer will overheat

The question of integrating demand meters versus thermal demand
meters s 4 subjeet with many pitfalls but 1 should, nevertheless like to.
venture pointing uut a serious shortcoming of iniegrating meters

i

JT\|s - o

umuin..

The three sketches sbove depist load curves of three imstal
peak load of 1 000 kW, Curves A and B arc, admttedly. rather
Btionl bl i C 8 emorublc pprotimatin of s s

Am;l. TLCHNILAL MEETING - MAY 1978

The integrating interval of an in d metcr metering the
load  Te'T, The demand ol sl S

50, on the exact time when the integrating period commences, 45
is mwmmd in the following table.

Load curve

rE

(L

On n.. qn:ilmm uf using three \mglr phase meters 1o meter  thre
phise upply | Want 16 55und 8 nole of warning: f the power factor i
o it ki ke el bt s e mioaly e
in practice} one of the meters will run backwards which not ol is very
mmmmg o reririadsty i play havoc on & come
pute

E. Trautmana: Ladysmith: | would [ike to appes! 10 certain meter manu-
facturers to design the meters in such & way, that meter coils can readily
be replaced.

In view of the high costs of meters, it seems to be & waste of capital 10
assemble the metcrs using rivets and molds, which do not permit the
vepair of the meters.

Cle Van de Velde: Cape Tamn: Mr Predent, | gives me leasre 10
congratulate Mr Gilmour en a very excellent paper.

a5 3 public representative of the people of Cape Town, that we have
somebody of such skl looking afler our ffais.

have spoken of dee d e

dmum that one obtains between the thermai md the mvnmed meter
estion is 4 very ey

Leprettion of the lo4d as far 3 the capital eqmpmml Wobumeatt

Clir. CM. Lemmer: Bemoni: | am of the opinion that an clectrical

current cannot be measured mechunically. To measure it correctly it
be done elecironically. A computerised mechanism should

used and the figures transferred over (via photosells or any such thing)

10 3 mechanical meter independently connected, so thal

figure can be seen in case of a power failure. This will also eradicate

wampering.

45, Gamtle: Greysown: Mr Prisiden, | am rsaly 3 sicker ofinfor.
mation in this case. | would like to ask Mi our if e had ever
ol nSishyd by ahisd
factor and what sort of accuracy can be cxpected with a thermal de-
mund type kilowsit-hour meter? This problem has arisen and it has got
me in i spot, because the consumer comes under the Mines Act and |
have no control

My R 5 Town: May [ offer the foflowing replies to those
by i sl nbler b i i

Mr Heydenrych: Three single phase meters in
have advantages from a technical point of v
tively

ST pelvphug —
w bl 1oL 0 8

Prepayment meters have advantages and disadvantages, Token
operated meters have advantages over <ol operated meters, particular-
Iy in respect of break-ins which are reduced if 1okens are employed a5
they cannot be re-used if stolen from a meter.

The Cape Toun City Council abundoned these meter f
those left

in-ope;
tive by u:klmh\ vlh\:h =nllmd Illl llu:lnr! via “Il' coin slot.
Mr Delport: 1 s not possibe 10 predict accurately the relative meeits of

magnetic bearings have not been in existence long enough yet, Har-
monics, or distortion, is an important consideralion, A recent Fepor wits
received from a domestic consumer Lo the efTect that the mains wave-
form was badly distoried. An investigation confirmed this and the
source was traced 1o & traction system fed from the same bushars as the
stepdown substation concerned.

Steps were taken 10 have the bl rectified. However, it was establish-
ed that \h distoniion had existed for many months and had the con-
St Blapliet e dogorss ur his meter, an embarrassing situntion
o v e

As mentioned in the paper the choice of demand meter type is 4 matter
of individual preference.

I is true that the magnets in old meters have been adequately uged
o
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VRAE WAT OORGESTAAN HET VAN DIE TEGNIESE VERGADE:  QUESTIONS STANDING OVER FROM THE 1976 TECHNICAL
RING, 1976 MEETING
- Mt dic hantering van sroot korirakic bk dit dic algemens ge- 1. When dealing with large contracts it appears (0 be the peneral prac-
bruik van te wees plus tice of all municipalities (o require large retentions in addition to
seluriteitshorge e verels. D retcnsies is soms 207, van die totule surety bonds. The retention s often as much as 20% of the 1otal ¢on-
met van 109 van dic k ract price in addition to 4 surety bond to the value of 10% of the
de. Retensics verminder na afhandeling van die kontrak maar ge- contract price. Retention /s narmally reduced once erection and
woonlik word 10%, vir 'n verdere 12 maande agterweé gehou. Dit commissining is complete, but generally at fesst 107 is held for &

most besef word dut tenderaars hiervoor vaorsiening mask wat die further 12 manths. It should he realise! thai tenderees add to theis ex
uiteindelike kontrakprys sal verhoog. Daar kan geen rede gesicn timated price the cost of financing these retention monies with the
word om uitbetaling van die retensiegelde te weerhou sodra die Loc- consequent increase in the overall contract price. Once the major
rusting algelewer en getoels js nie sangesien die it hus bees successfully we can see o
dekking verleen. 'n Verdere volle betaling behoort gemaak te word reason for withhlding any of the delivered site villue 4 the guaran-
sodra die toerusting opgerig en in werking i tee is covered by the surety bond. A further full payment should be

made for the erection end commissioning on completion of this work

Aungesicn sekuriteilsborge minder uitgiwe betcken as relensiegel- b B T e et NG E oy

de behoort hull ni gehsel en al witgesluit i word v all kon- TRt S el T N iR S ot
trakie en bestcllings nie rious cansideration be given to excluding retention payments from
all contracts and orders?

MNR/MR. P.P. CAPRA - GEC POWER DISTRIBUTION (PTY) LTD - GERMISTON
2 ting is gebaseer op ClE-publikasic 2. The SABS Code for streetlighting is based on CIE Publication No
5 Yo b s e e 12, With the revision of this publication, one assumes tht the SABS
die SABS-Kode gewysig sal word. Soos ek aangedui het toe ek mnr. Code will be revised. As 1 indicated when opening the discussion on
Wood se 1975-referaat geopen het, sal ‘n aansieniike hoeveelheid Mr. Woods" 1975 Paper. a considerable amount of new data needs to
bykomstige inligting deur tenderaars verskal moct word. be supplied by tenderers, For example average road luminance,

averall uniformity, longiludinal uniformity, glare control mark The

following questions arise

{a) Are the Municipaliies prepared 10 pay the exira costs likely 10
be invelved in preparing these data and:

{B) How do they intend 1o check for compliance?

Die vraag ontstaun nou

(@) Is munisipaliteite hereid om die addisiancle kosie 1¢ betaal wat
epaard sal gaan om hierdie bykomstige inligting te verskar?

(6) Hoe beoog hulle om te bepaal of dit wel aan dic vercisics vol-
doen?

MNR/MR. 1T GRUNDY - PHOSWARE (PTY) LTD - SPRINGS
NUWE VRAE NEW QUESTIONS

3
(3} Tot watter mate word nic-metaal-{plastick-) geleibuise werklik (a) To what extent is non-metallic (plastic) conduit actually bei
gebruik teencor wat goedgekeur is vir gebraik deur munisipali- used, us opposed 1o being approved for use in municipalities)
te?

{b) Are any problems being cxperienced in its use: and if 5o, what is
(b) Word daar enige probleme ondervind met dic gebruik duarvan, the nature of the problems?
en indien wel wat is die aard van die probleme? (5) Can any economic savings be attribuied to the use of this 1ype of
(¢} Kan enige ckonomiese besparings tocgeskryf word aan die ge- conduit?
bruik van hicrdic tipe geleibuisc? i
4. (a) Tot watter mate word UPVC-kanale gebruik vir ondergrondse () To what extent is UPVC ducting being used for carrying eables
Kubels? undergroun:
(b) Word enige probleme daarmee ondervind? () Are any problems being experienced in its use?

MNR/MR, N.C, SYMINGTON - AECI LIMITED - JOHANNESBURG

S Tans word dic mening gehuldig dat die sandaard- 5. Apparently the view is presently being held that the standard wiring
in Suid-Afril i practice in South Africa where in metallic conduits is com-

metaslgeleibuise vir huishoudelike installasies phnuk gemaak monly used for domestic installations is owidated compared ta the
ord, verouderd is r die nuwe bedradi wat nou new wiring techniques now generally in use overseas and thai this
igemeen oorsce gebruik word en dat erde SuigeATkame South African wiring practice T longer be_economically

bedradingsprakiyk nie meer ckonomics geregverdig kan word nie justificd. What is the opinicn of the AMEL. the SABS and the ECA

Wat is die sienswyse van di VMEO, die SABS en die EKY in hier- in this regard®

die verba

6. Will the wider application of non-metallic conduits and other wire-
. Sal die wyer gebruik van nie-metaalgeleibuise en ander bedradings- way systems for clectrical installations introduce the need o
Kanale vir clekiriese nulllmu n:gverdu dat lternatiewe prak- native I trade tests for “conduit wark” for toe
tiese vakioetse vir “buiswer iraadwerkers en elektrisiéns inge- tricians?
stel word?

MNR/MR. LK. VON AHLFTEN - SPRINGS.

7L & - dic metode van invioed op die 7. Load Control Relays - their method of installation, cost, effect on
fasfakior en verbruikersreaksie” 10ad factor and consumer reactions?

8. Onder-frekwensievragvermindering - wat is EVKOM se vooreme &, Unlar-frequ:n:y ioad shedding - what are ESCOM's ideas on this
hiesmee en wat word van munisipalitite verwig? what ure the municipalities expected to do?

9. Die eflk van frewensievermindering op dic maksimum amsvrasg 9. The effct of o decrease n fesquency o the masimum demand .
5003 geregisireer deur EVKOM se meters? Eoled v FSCOM 3 méiry

10, Die wenslikheid al dan nic om aan e dring 0p ‘n w . i theac-
akkuraatheid van EVKOM se meters, tans 2§ persent? curscy of ESCOM's meters, at present :, 4
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GOEIE HOOP-TAK
11, Stelselaardfoutstrome:
Inleiding:

In Boksburg i die stelselaardfoutstrome op die
middel van aardweerstande 1ol 300 ampére beperk.

KV-stelsel deur

Op “n gedeeite van die 11-kV-stelsel word toevoer van onlangs in-
werkgestelde 132/11-kV-substasies, elk met twee 40-MVA-13211-
KV-transformators, in paraliel (vektorgroep Yyn O, impedunsic 22%)
verkry. Die berckende maksimum aardfoutstroom met die transfor-
mator se neutraalpunte solied geaard is ongeveer |7 280 ampére.

Op die 33-kV-siclsel is die aardfoutstroom deur middel van sardings-
Kompenseerders tot 750 ampére beperk

Op die | 1-kV-stelsel skep dic 300-ampére-gardoutsiroom probleme
met beskermingsrelés met omgekeerde vertraging tot 'n bepaalde
minimum wat onder sekere omstandighede ni in werking kom nic.
byvaorbecld waar s, vier of vy toevoergeleidings 'n substasic voor-
sen.

Adan die ander kant is daar weer besorgdhesd oor die baie hoé aard-
foutstroom wal as gevolg van die onlangse inwerkgestelde stelsel '
uardioutstroom van to1 17 350 ampére kan hereik.

Navrae dui ds & van

heid tot plaaslike owerheid verskil en verder dat daar 'n mate van

onsekerheid bestaan omirent die fakiore wat 'n ideale of gewenste

stelselaardfoutstraom bepaal, EVKOM (Randse en Oranje-Vry-
nderneming) is ook genader e hier blyk ook ‘n mate van

onsekerheid oor dic gewenste stelselardfoutstroom te bestaan.

Hoé aardfoutstrome kan moontlik buitensporige skade aan kabel-
omhulsels en aan dic stators van hoogspanmingsmotare onder
foutomuandighede tot govolg hé.

Dil kom vuor asof die stelxelaardfoutstrome asn die ecn kant ni
hoog en aan die ander kant ook nie te laag behoort te wees nic.

1

VRAAG:

e gewenstc sardloutstroom by, 58, 6,6-kV-, 11-kV=, 22-kV-¢n 33-
K¥-netwerksiclscls en wat is dic hemlrnde Tukiore?

Vergelykende Statistieke:

Groci van Stede en Dorpe:

[

Die M: jer’s and Allied Trades' Association (Witwatersrand)
soapllers verslae wat die waurde van gosdgekeurde bouplanne
Vir ' sekere jar sandui

In Boksburg Ié die Stadsingenicur *n verslag in hicrdie verband met inbe -
gAp van dic waarde van goedgekeurde bouplanne, oor 'n santal
agtereenvolgende vorige jare fer inligting en algemene belang, aan dic
Raad voor.

Fesdie, e e g RISk ek g Vs e b4 sk s
tieke, i, Dit toon
GEK . Now ke o fh SetobIog e s e vmﬂmuln.

E is die mening toegedsan dat statisticke van kragverbruik moontlik in
KWh of kKW of KV, net so betroubaar, indien nie veel meer nie, dic groei
en groatte van 'n dorp of stad aantoon.

fioSE o R e b o ek uitgevoer ward, of i no
n vergelyking met die krigverbruik wa reeds werklik benut

m,

Die waarde van bouplanne is onderhewig an inflasie van die geldstel-
sel, maar nie die kWh-verbruik ni

VRAAG:

(a1 Beskou die VEMEO nie dic kWheverbruikstatisticke van stede of dor-

pe as 'n betroubaarder maatstaf van die groei cn groatic van 'n stad of

dorp as die Satisticke van gosdgekgurde bouplanne nie.

(b) Indien wel, behoart die YMEQ nie sulke statisticke van lid-onderne-
mings van die VMEO jaarliks te publiseer nie?.

Dt sal sekerlik Lot dic openbare beeld van die VMEG en die Elektroteg:
nisse Ingenicur bydra

MN
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GOOD HOPE BRANCH

11. System Earth Fault Curronts:

In Bokshurg the system earth fault eurrent on the {1 kY sysiem is
limited 1o 300 amps via earthing resistors.

On a section of the 11 kY system, however, the supply is taken from
recently commissioned 132/11 kV substations each with 2 x 40 MVA,
13211 vestor group Yyn 0, with 22% impedance. transformers in
parallel . The culculated maximum earth fault current with the trans.
former neutrals solidly earthed, is approximately 17 280 amps

On the 33 KV system, the earth fault curreat is limited to 750 amps
via carthing compensatars

he 300 amp carth faull current on the |1 KV system presents pro-
blems with IDMT protection relays becoming Inoperative under
certain conditions, where for example, & number of 11 kV feeders,
say four or five, supply a substation,

On the other hand, there is some concern about the very high earth
Fault current that could result with the recently commissioned sys-
tem where the earth faull currents could reach 17 280 amps.

From enquiries made about system earh faull currents, it appears
that these vary from local authority to local autharity and further-
more that thete is & measure of uncertainty about thé factors which
determine the ideal or desirable sysiem earth fiult currents. ESCOM
(Rand and Orange Free Statc Undertaking) was also approached
and here also there appears to be 4 measure of uncertainty as to
desirable system earth fault currents.

High earth fault currents are likely (0 cause excessive damge toca-
bie sheaths and high voltage motor stators, under fault conditions.
It seems, therefore, that sysiem earth fuult currents should not be
100 high on the one hand r 100 low on the other.

QUESTION:
What are desirable system carth faull cuerents o, say, 6.6 kY, 1KY,
22V, and 33KV systems and what are the futors which determine

Comparative Statisties:

Growth of Citles and Tawas:

Preamble;

The Masier Builder's and Allied Trades® Association publishes annual
value of buildis sed i icular ye

In Boksburg, the Town Engineer submits a report in this regard, adding
the value of building plans passed for a number of successive previous
years, to the Council for information and general interest

For the Councillors, members of the public, etc, these statistics are very
meaningful, since they give an indication of the Progress of one’s town. It
ulso shows how a particular town s progressing when compared with
another

1-am of the opinion that statistics of eleirisity cansumpiion probably in
KWh or possibly kW or kV a show just as reliably, if not more so, the
growth and siee of u city or a towa

ot i in
tricity is @

In the case of building plans, the work has still to be cas
the process of heing done, whereas the consumption of el
fact and has already taken place.

The value of building plans s also affected by the inflation of a moneta-
ry system, whereas the kWh consumed is not.

QUESTION:

(a) Doss the AMEU noi consider that kWh consumption statistics of ci-
ties or towns to be  more reliable burometer of the lrw\h and size
of & ity or town, than statistics of bullding plans. 4

(h) 1 50, should the AMEU not undertake 10 publish nnm:all). statisties
of all the member undertakings of the AMEU.

“This surely would add 10 the public image of the AMEU and the
Electrical Engincer.

BOKSBURG



Die toekoms
le by

die
Nedbankers

N
NEDBANK



12, ACCOUNT ADJUSTMENTS RELATED TO METERING
INACCURACTES

At the 90

shveld Branch a discussion 100k place

ments following the dis errors
twenty years. Consensus of opinion was

ons limited the period for which

of an overcharge 1o thelve

¢ (4% Gl 44 sl oh i S35 Wavanhe
s painted out that unde. the Prescription Act

me
1977, however, memby
No. 65 of 1969 4 consi

fund over a period of

twelve months, because an
This applies

At takes preference over an

can b ssiablihod:-abeolu

tely, Tt s, is due
not apply in Lk

1 conncetion crror or 4 metering error, It would

sse of paor metering ccur

92n

o/the <ommEnEs 6 e Good u.,,« o

\eeting of the Highveld

nch consideration was given
embers felt that

as the supply rep:

er, the parties should be bound by

d that the monihs period should apply

Further. the various possible causes of the over

ter would complicate the issue, namely, wrong conneet

ding of n. me

fuses, wrong const
doubi a5 10 w

ers, elc. There was some

What does the Forum think?

MR. R.W, BARTON - WELKOM

Mexsrs

Inkeiding en Vraag 1lntroduction and Question |
Presidncs £n nou i ek by om . Jules von
te gee vir b ledeforum. Mnr, Von At

‘q,_...ﬁmuw Mr Jnhu\lmlum\nhcu ond &

Mr K.G. Robson
Ahlfy

oor

temis een v
ter. Thes

men have estal
W Gur Techaical Mectings and 1 a
ning’s discussion ahead of us

M. Jules von ABi Quirmaster: Dankle. mne. die President
Menére. 4004 i verlede t ons die vrae bespreek soos
il op die Ageaca sereky, £ wi’a versoek.aut 4 aal g Goclte
neem aan die forum

stel ek voor

Menere, ek stel voor d
1976 se fore

ans Lwee van die Vrie wat oorgesiaa;
eerste behandel

Fwill ask Mr John Morrison to

Mr John Marrisay
great plessure to agk Mr M
the first question.

e over the first question

uizmaster: Mr President, Ludies and Gentleme
urtay Coutts-Trotte

gives me g

i
inexcess of mmnm where
moaths or s0 s p
or erection working cap
there were no retention. Return on capital en

T o
ol .35 highet than If
d is the major yard

& for judging 4 company's perforn 1 alsa looked at one of our
Divisions and found tha retentions made up 15 10 207, of the capital em-
ployed.

From these i u can judge what effect retestion has on the

finance of a business and therefore on the bid price
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van Ahlften and John Marrison chairing the members® forum session.

4 ouikd 0 et e ctieal il
ceive progress paymes

rormally re-
at puyment only starts after compl
oF tests and iupection e et e ally equal in value to the re
Lention

By requiring fairly lirge retentions for periods in excess of onc year from
detivery you are. 1 belicve. unnecessarily raising the cost of equipment to
yourselves,

Quizmster: Gentlemen, here we have ihis problem
oints oul. viz that it is \Pn.m!‘(r for the industrialists 10
d than {0 have retention, Can we have contributions

ibser: Benoniz Mnr. dic Vrasicller, by ons opBer

ni het
ie Burgermecsicr *n nuwe reél vir Randslede wat in 'n Raadsvergade-
ring 00t 'n onderwerp wil prst, in werking gestel, nl. dat voor hulle b
prast, hule cesduidelk mot el o hulle i die voorstel o teen ce
vaorstel gan urlik *n goie doel, want nou ki
mens ten minste seker wees wat die betrokke Raadslid probeer sé

die staanspoor wil ek dit dus nou duidelik stel dat ek ten punste van
die voorstel is

Dit is ongelukkig so da1 ons ingenietrs wat meer en meer bestuurspligie

ook m rheem, naderhand hetrokke raak in die sogenaamde
“romp-slomp™ en as sulks word dit dikwels van ons verwag om beslis
sings 1 vef met items soos byvoorbeeld retensics, sckurilcits-
borge en bosieklousules. Die meeste van ons voel cgter it

in bedag gencem word deur angumerite hicroor en gevalg

a3 o dt s i hskke: D bk oy S ik

de van 'n v stk Uy ek Wk 51 e shedl

et rined et nk "CaCs byt Gt (h8 ¥ed fape and §o% corwiih e




As ek epter nugtse dink oo die sask, dan most ok erken dat dit vl
nooiaskll « om e n dus e belastingbetalers te beskermtecn
moor e sal

Amy saamstem dat o jets wel nodlig i, byt
vloed het op die kontrakprys, dan s i ons plig om die voorstel vn M.
Capra Ie steun.

Ek wil dit egter ook duidelik stel dat die 1oestande nie heeliemal so don-
ker is soos deut hom gestel nie. Die meeste van ons dring net aan op 10%,
Fetensie wat verminder word na 3% na voltaiing van die kontrak en dic
balans is dan betaalbaar 6 maande later.

Daa s eger ot n verband me skuricsborge wa vie iy ic beckc:
mal el i e, As ¢k byvoorbecld s " privaat persoon m motorkar
Wil Aankoop wat bestel moct word, met ander Woorde, wal nie op voor.
raad is ie. dan word daar van my verwag om 'n bedrag te deponser wat
s sekuriteit vir my besielling sal dien. As dic Stadsriad egier sodanipe
e tender aankoop, en die voertuig ki nie binne 4

d aar vin dic voorskener van sodanige
eithorg te verskaf, Dt klink nie logies nie.

vaertug verwag om scki

Mar, die Vraesteller, u sal onthou dat die doc van die Niemand-kommis-
sic cintlik is om die pryse van erwe (¢ verlaag. Duar is nou al baie iyd en
getd aun die vereistes van die kommissie hesice en ek en u weet dat dit
waorwaar geen insloed gaan hé op die verkooppeys van die crwe mic. Di
Ssranimaardehid ot o e o ol et e e elicngn:
taler

Now wandst ck at:sadien o sou besult om g te doen oet die o:
tensie soas Mnr. Capra voorstel. gain dit werklik laer pryse to gevalg
hé, of sal die wins wat dic kontrakteur maak et hoér wees?

i suotsdis met die voorhchoud
da i vermindering i kosie in el i e

Ek dank u, Mnr. die Vraesteller.

Mar. A. den Berg : Krugersdorp: Munisipaliteite. wnldsumx in die
Verleentheld gepla i Rule 1enders cetvung yan epms 1 dik-
o g iy VT werk 9 ) e e e
soms hekend dat'n firma nie finansiee] sterk genveg is om 'n konirak be-
hoorlik te voltoo nie

itshorge verscker am die werk behoorlik afgehandel sal word e
dek |r=n defekte nie.  dia Maaisalail too et ie veroker
{ing,at die Venderaar el i stast Is O i werk e doen,

Retemsieplde an dieande kar ek e Raad teen cnge defekc binee
die mlg:legd: tydperk en verseker dat tenderaars hulle deel doen as
og geld uitstaande s,

Ons besef dat ons uiteindelik dasrvaor betaal, maar aangesien dit op '
cenvormige busis geskied word talle Lenderaars eenders behandel

Weens die bepaling wat in die Ordonnansie op Plaaslike Bestuur vervit
i, is it te hetwyfel of daar emige steun is om enige een van genoemde sc-
lurieite afgeskal te kry,

Mr. D.C. Palser  Cape Town: Mr Quizmaster

While fully appreciating and conceding that 4 banker's guarantee or

surety bond should generally provide sufficient cover sgainst the due ful-

i of contracts, | nevertheless consider that the retention system

has cetain distinct advantages. Firstly, It acts as un automatic and very

effective stimulus to the contractar who is slow or tardy in meeting his
contracual bligations. Secondl, | requies o dieet scion on the part

of the municipality; one mesely wit

1 do agree with Mr Capra, though, that once all major equipment has
been supplied, installed, tested and commissioned thete is no necd for
Further retention and thit & hanker's guarantee should adequately cover
the maintenance period.

I would suggest, therefore, that all major contracts should provide for

pogres pryments up o the ime of ffical hand-owr, with 10

tion beyond this stage.  banker's guarantee for an appropriate

i o5 of U vt Yl b (o e FoN ook b
0d plus the maintenance peciod.

Mr. B, Jordan: Cliskscales Maughan-feown & Pareners: Mr Quiz-
master, | would like to endorse what the two previous speakers sud on
this point. but | would like 10 suggest, as an alternative, that the surety
bond eculd b repeid st the and o the offca comact peiod before
start of the maiatenance sontract,
should continue (o be held, with the
be put in an interest free account for the :nnlrlelnr Idolctl the reten-
ti0n amount being held by the client bod

2% might s ke e bl s o et M s
Youp the retention sum Kesl b ihdl T Iy Gpinion: o Sbte 10 e

w
ding on the retention sccount and thus cap

minisi in that you are dealing direcly with your conteasior or sup-
plicr, where ming against o surety boad. a third party is in-

volved.

I ihink that the surety hond serve a very useful purpose up fo
o ok e coultc period. but there can be definile difficultics in b
redress from u contractor through & surety bond as opposed to
i,

1 would like (0 raise another matter in regard 10 this question of reten-
0. We are always 1o much the contractor reten
ton aceout, My chpereie shows hat, i the cantactor were e
et in claiming his progress pnymmdunng i e e
apacialy I rocauelng Whe Tl omtract eceat. e
hcan drag on inecminably. 101 of money, which islivdpediysian-
the project, could
be e  hetler AGvantApe by the coatractos. | woul ke 10 conclude
by saying that 1 persanally feel that the practice of holding retention
money should not be abandoned, but the method of holding it should be
examined more closely, Thank you.

AKL 5 Durba: To start off with | think we should know
i lulkmg & AbOLs, besause when one réads the quecion one s
using wor guarantees, sureties and retention. In the last para-
prnps the words s the guiranie i covered by the surely bond'”ap-
pear, Well, this is not possible, 11 is also stated that any defects are co-
vered by the surety bond. There we are alking abou! quarantees ind su
nd

I al pravision for holding retention monies, We are
thus bringing in retention, surety bonds and guarantees.

Now 1 think before we make an assertion on this, we should know
whether we are talking about surety bonds, guaranices or warrantics.
The surcty bond as | understand it, is an amount which is lodged for the
satisfsctory completion of a contract, The surety hond should be paid
immediately the contract is completed. because it is there in case the
contractor, through insolvency or for other reasons, is unable to com:

€ the coniract. You then have that surety and you can get someone
else in and have part payment of the contraet. As | understand it the su-
rety bond should only last for the duration of the contract,

Now | think o disinction shoukd be mude between guarantee and var.
anty. In many you will find that
Tescl: The iond “guaraniee” eading wih th ltas “tea denotet the
‘person who is lodging the guaranty and the m iy eself ends with the
letters “1y". These are all things which Apecificstions snd
which appear 1o be used in the wrong s A e ng o
pcakir wamioasd the wdiiesarsd Berod. H I bt 8 mbiadenine
pericd. but warranty period. Cantractors do not usually proside mainie-
nance. | think in terms of a motor for example. I during the retention or
warranty period, that motor requires maintenance in the fornt of brushes
wearing or such like, it is maintenance or normal wear and tear, which is
not the resporsibility of the contractor 50, therefore, we must discrimi
nate hetween our surcties, retentions, guarantecs, warranties and the
maintensnce period. If those definitions of mine can be-accepted then
my views are that the surety bonds should be cancelled the moment the
contract ceases. Any monies held thereafier are in respect of a warranty
and not & mainienance period. | see the figure of 20% is quoted in the
question. Well, in many contracts that 1 have handied, you don't make
gt e oo gt e s o
are worse off than you were when you started off the period of
Finty: In o lengiRy contract, and Rere I am taking #bout construction
nst a manufacturing contract, the warranty money, the
. commences to be held the moment | recieve the first
progress payment.

Once 4 consultant has issued the progress certificate, he releases a cer-
tain amount of retention money. Now if that contract goes on for two
years and thereaficr you hold a 12 months relention period, you are
Rolding money for up to 3 years and therefore we 1ry to ensure that the
amount heid is not unreasonable.

I think that the answer to this problern is mamdrnmeuuwmurme
firm that you arc dealing with i  reputable rgani
Tosoiveat) Lkl 1o 96 bamkrapt o aiything ke Vhsth Whet 1 \oe
Prubul»hw of fauht in Ukt equipmentt An cxamole o the ater coukd
S B
,. ms. af that buliding might be
Yomeihing |nlhue||nu»(ll"m mponents which may fuil
could be very small. It may be & |h!:wllch »rmugnmanmd R0 000,
retention on & contract of that nature
Wl o st e Wb 104 et o 1 repels
client. It likely that something can g0 wrong that will cost R40 0007 1
think that is unlikely and, therefore, [ think these are the considerations
ne should make in assessing what retention 10 hold. By all means speci.
fy a maximum figure, but don't apply it. One should use one’s ex-
periense and take into account whether or not, in a particular contract,
ane i dealing with a large reputable organisation, That is one aspect,
VMEQ TEGNIESE VERGADERING - MEI 1978




Gther is What e 6 wroms 4nd what will i Cost 10 repuir it You
that & retention of 3 or 8% is ample. hut we will never consider 20

\ would just like to conclude with one idea, viz that when one ip-
proaches u contractor and asks for the i of 4 surety (ur the

of the job.
l!ul'lvH )uu nmmlr me with surety \hul 1 will get p.u\]" So this cuts hnlh
e . Vlutrhw Qutzmaster: Thirk sou. Mr Shepsions for your
Valiisbic eantrbution. We Hive spent 20 mintes on this qaesti
ihink we wil now close the discusslon. Speaking for indussy. | may sey
that we all prefer u minimum outlay of money in the form of warranties, 1
ok that the provison ofu surey bond against the completon o the
act is ucl::pliHr. 1 would like 10 it Councils
oo i s s £ e g U S
ublc of Sonth Al om thése s

Vrasg 2/Question No 2

Abiften : Quizanas a, 1 propese that we move
e N S e pm:d by Mt Jonh Grands of Phosusre
whe is unforiunaiely not present here to-day, Before we start | would
just like (o point to the two questions he posed. He refers to CIE docu-
ment 12 and its influsnce on the sircet lighting tenders we are likely w
receive. Lel us have o look al Question {a). Are municipalities prepared
to pay the extra cost likely to be involved in preparing these data. Now
my question is : Why should the costs be insreased 10 suchan extent that
it should cause a problem? The second question is how do we infend to
check for compliance?

) © Pletermaritzburg (Honorary Member): 1t is unfortu-
eE A e St e W
have mentioned. It has been in abeyance for two years and | do not know
what has happened in the meantime. In the preliminary remarks here,
Mr Grundy has mentioned that he assumed that, hecause CIE 12 had
Been reviscd. the S A B § Code would also be revised, of it may be that it
has been in the meantime. but | think Mr Smit of the Buréau is here and
B s el ue o about ¢ e S i 1he questons: A1 manilpli

t0 pay the cxira Well, 1
Whathie i sHould o douid mot o exlts L. T ot i A position s
say. but if there are extra costs, obviously the municipali it pay

{hcs sithe vty o Il bt rokably they il be el
the cost of the product.

< second question is: How do they intend 1o check for compliance?
el bk dhecks e il b ol echably b Bepomshe
tesources of the smaller municipslities and therofore it will be more s
tisfactory if the checking could be done by the Bureau. The types of fil-
ungs involved are not covered at present by a SABS Specification. |
hink thee s a possibilly of the specification providing fo them and.
40, then presumubly there will be a SABS mark that
o the manuticutets Who ure making iings according o e g
catior
w n.m 0, Simpson : Honorary Member: Ia the wnavoidable absence of
John Grundy on busines 1 will endeavour to speak on the
s Questions posed by him at the 197 technical mecting.

With regard to the first, who will “foot the bill” for the additiona] cost in-
k) pramene ade e s F tha fiings st 8 Sovered 1 the
cost of munufacrure

With regard 1o {fe problem of allocation of costs incurred by the manu-
factuer insubmiting the information requied by e purchuser urd -

i v vy u‘“ o a prat enent be dictaed by m ammwd-
s ha the S A 5 kil bt o ke 1 i el rac-
tice 1o bring it inta ity with the requirements of the CIE 1273
Spesieation i, Yt this 1 1o b the potiey af the Bureas of Slan-

1 will be of value to hear Mr. Smit's comments in this regard,

Mr. J.W. Smit : § A B S Mr Grundy states that be assumes tht the
SABS Code of Practice for Streetlighting will be revised 1o bring it into
line with CIE Publication 12. He then goes on 1o ask questions on the
cost of testing. ete_

Fihink Mr rundy is putting the cart before the horse. We should not as-
mmu.-l our Code will b revised and then start solving problems which

n be dealt with later. We should ruther deeide first whether we are in
act going o follow the CIE.

is problem at length during the Rustenburg Technical
oseg ad. e i again on subsequent oceasions. | shall
therefore just briefly restate our case.

CIE Pablication 12 docs not differ very much from our code in its re-
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commendations, However it atiempts 1o quantify streetlighting far too
muich. The resull s that the code fs supplemented by st heast 150 pages of
supparting fiteruture in the form of technical reports, alsa issued by CIE,
I order 1o apply Publication 12 intelligently. all this literature must he
studicd and applied.

Thecnly ceal abjcton 0 he SARS cade from pruciing cngineets was
that it is 0 apply. 1t requires which, it
I csmec T 10 mmbecion o thi ook pedutns domipmont,

ompared Lo CIE Publication |2, however, our code is simple and |
\Wamt patalbes e Pt ol o of s oaee o E1E pineip:
e would o gain accepiance in this country.

Furthermore, | do not belicve that such a code could produce any im-
provement in strcetlighting installations designed 10 the present code.

Summrizing, | would sonchade that the revision of SABS 098 would he
50 much wasted effort xt this siage and, from this it follows that Mr
Grundy's questions shauld be (reated i purely rhetorical

Jules von Ahiften ¢ + Gentiemen, | think that we agree
‘with what Mr. Smit has told us. | personally feel that there is no supplier
who can afford the funds o apply CIE/I2. Even the preseat Code under
certain lighting conditions can be u problem 10 apply.

A | sem arest lghiing. we huie o sandard s country and | feel

that whereas CIIJ12 s vl piece o work v Righ vl o s
. | cannot xee mb:lnglhl: to affo

Satlova. | ik wo shonid agree with Me. Smit. He has summarized the

situation very well: we even baule with our own code, which is simple.

Vraag 3 & 4/Question No's 3 & 4

Mr. Joh Morrisan : Quirmaster: Gentle men, we will now move on to
the new questions and | will ask Mr Frankle 1o open the discussion of
Questions No 3 and No 4 as Mr Symington s not here this moring

Mr. M. Frankle : Duropenta (Pty) Lid.: Listening to Mr Prins’ paper

brcught back nodaigi tpesorie & 1 speal st of my e in he Eles.

trical Industry in the aiso recall the early resistance to

ueceptunce of PV oable el PYC condu

In answer 0 the questions asked:

o) Musicial is ind i B i non-

c cond

0N o o e tq inferior installation practices and the
tendency of contractors 10 skimp on certain important fittings, such

s expansion couplings and correct saddies.
fe) Eonomic savings should be approximately 25 — 507 overall

An example of conduit costs excluding fiutings is as follows :

20 mm BLK M Steel on Reel R4S per 100 metres.

20 mm PVE on Reel R22 per 100 meires,

20 mm GALY M Stesl on Reef approximately R60 per 100 metres

At the const the difference is bigger,

A PV
conduit systems has surely been seen a1 Mitchell Piain and ull the
other sshemes being consiructed at the moment, If members of the

ECA are present they could possibly somment on the position

parding tendering
) The vt of UPVC (unplasisd BYC - gl for undergraund d

ily extensive, particulasly for sreet lighting cubles and service
Mdings. It i . o very extensively used by the telecom-
munication authoriies for telephone cables

VRAAG 3.
van den Berg : Krugersdorp: Probleme wat ondersind word met
b !mm van PVC-geleibuise
) Ongeveer 30% plastiese geleibuis word gebrulk teerioor wat !v(d!:-
kear is vir gebruik in dic munisipale gebied van Krugersd
%) Die moss igemens probleem . dt e verk baie erdi gadosn

PYC-Klampe (siddies) breek baic maklik en die vervardigers be-
veel aan dat nie van metaalklampe gebruik gemaak word nie
wels word geen voorsiening vir uitsetting gemaak nie.

van Pvc-mzin..u i

Daar werd probiete me die b
Indien dit enige :l\n se hesparing
vraag of die bes ot verder Hrek ac d-: Sl van i e
e S g el i e

z

Mr Quizmaster, | inspected one installation and found that the conduit
3



had pulled out of connection boxes. The conduit was saddled with steel
clamps and no provision was made for cxpansion. Apparently the soeffi-
cient of expansion is quite considerable. The general appearance was un-
tidy and trouble was cxperienced in pulling through conductors us the
fishtape uugm around cracked bends and openings that oc curred ut the
end of conduit when this was not properly inseried into boxes. Thank

Mr. W.P. Rattey : Sirand: Mr Quizmasier, | would just like t0 pui our
point aver here to-day

In the Strind we encourage the use of plastic tubing where this is instal-
led on the surface of buildings, such 5 economic Coloured housing

its use extensively, but we would no more permit the
installation of plastic tubing buried in walls, ceilings of floors than we
wauld permit the laying of unarmoured cable underground. because
we believe it Is inherently unsafe

Mr. DLC. Pabser : Cs ' Mr Questionmaster : We in Cape Town of-
icially appraved the use of plastic conduit, or more specificaly, rigid
s hiae wivwayt, & e etk o veur s Our suiremans
peramiting the use of this type of wircway are bsed on the draft SABS
“ode now in the prouu of finalisation

ready and about a
hed ol ittt el G T tociy Biw:pissic
i,

No real problems have been experienced 30 far bul, in vicw of our

imited expericnce, it is perhaps o litle too soon (0 be certain that (here

b no problems. The only trouble that has so far been experienced
has been due 10 bud workmanship,

Savings can definitely be uchicved by the use of plastic conduft, but it

ould uppear that not all contractors are passing on the full savings.

From pablic tenders which have been invited for Council iastallations in
nd

(b} Problems have been experienced where PVC conduit is used in eon-
crete siab work, in particular where vibeators are used in the pouring
of concrete. The conduit is casily damaged, resuling in expensive re-
VUK it auig iten (o el e e TnAK e
problems and the labaue involved in securing the PYC condui
shuttring o esure rigd fing o prevent moving of the el
when congrste is poured, contractors ussally prefer to use metallic
conduit, Consequenily, consuling engincers generally specify me-
talic conduit on the largr bullings nvolsimg concrei decking

VC conduit and metallic outlets are uscd requiring an add.

Care has 1o be taken in drawing conductors through PYC conduil,
particularly where bare copper earthwires arc used, 4 bare conduc-
tors tend to cut through the conduit at bends. Some problems have
also arisen where (he adhesive recommended by the manufacturers
has not been used, resuliing in ihe parting of joinis.

{€) PYC conduit has an obvious financial advantage in material costs
and installation Isbaur s reduced considerably. Current compars-
tive prives in Durban arc -

R22.00 per 100 metres
R47.90 per 100 metres.
RT74S per 100 metres

e
Black Screwed Iron
Galvanised Screwed Iron

Use af UPYC Ducting for carrying Cables Underground

Durban makes extensive use of 110 mem and 160 man outside diameter
UPYC ducting for roud crossings and for bringing eadles in and out of
consumer's private substations which are situated well back from the
road, using approximately 28 000 metres of the 110 mm O/D pipe and
14000 metres of he 160 mm O/D pipe anually.

‘The pipes being used at present are jointed by means of the spigot and

socket principle, with rubber sealing rnas to preven bes e e
ended socket fittings are also ay inting

sieel conduit the
plasic conduit incallaion s an overal price advantage ranging from
d 37, 10 127, the higher figure being attributable to a firm that has
Md 1 nm\um of expetience in plastic conduit installations,
M. A.HLL. Fortmann : Boksbarg: In Boksburg the use of PYC ¢
pecmiiedand widey used. The admncapes aecht i s g nwelght -
large quantities can easily be transported in light trucks und on roof-cur-

The PVC conduit can be handled with ease in the roof space etc., s o
threding hias 1o be done and all work on the conduit can be done in the
roof-space, cciling and so on.

The economic saving is considered extensive both from a point of view
of material cast and of labour cost

B vy o M1 Vi g cancion Lot R o e i e
problem of shabby and bad workmanship sh

Possible introduction of alteratie or speci
volved in doing this ype of work,

This aspect is raised in Question 6 and, as the teehnique differs from that
b other ystood;akaraiive training v pekshyy ade et spouid
be made available,

nnml Tor he persons n-

Mr F.J, Prins ; SABS: Mr Quizmasier, | discussed this aspect with our
plastics division, which handics plastic conduit, 1o find out if they have
had any experience on their side which could be usefull to relate here

= points have been covered by previous speakers. Qur plastics divi-
sian trsse the poratof corrsct soring by the supplier of thi ype of
conduit I it s not stored oul of the sun or if by say
e it gets hot. it will hecome distorted and
cannot be resiared 10 fts original form, They ud 4 few instances.
and 1 saw some beautiful examples, where conduit had been ut-
tacked by rats, and that is another possibility that one must bear in mind.
Thank you.

{4) The Durban Municipality has approved the use of PVC conduii sub-

A she sous sl ke (et vt pasasech L it

g g sl e L d Imm.i are
also available for this purpose. Aliernatively, short plain ended pipes can
rting the cad of ong pipe into the end of the other which

tage of these pipes is that they can be slightly curved or beat 30 63 Lo
avoid obstacles such as other services found in the trench,

Because of the smooth inornal suruce, these pipes present very il
resistance when drawing in jute, hessian and BVC served cable
Thermare,the cables a, with i sTor, be hidrann froc the pipes
alter & périod of scrvi

The ipes areparmlly i in s reach on 4 ed of st o rddied entha
adepth o

o Sppree e Wt e o e B A o
Ionwed by coarse fill tuken from the excavation, which i well conselids-
ted by ramming as back flling progresses.

Todate this Department has not experienced any collapsed or fractured
pipes as a result of loading:

EA cup e il Fr sl
vent ingress of eart

he ends of vacint pipes 10 8 10 pre-

Our experience with this ducting has resulted in its preferred 10 the
many other types available for reasons of economy and case of installa-
tion.

e AL Shopstomes Durban: W have llowed the use of plastic con-
duil in concrete provided someone s in attendance at all times during
pouring of concrete.

We find that its light weight makes it parkicularly wssful for use above
Fciii ot

. 1. Morvison : Quizmaster Just 10 tie up this question. it does seem a5
ik asenar e gl The protleqys G o skallon o

r. Frankle that there i a booklet issued on
this now and it muld :II be worthy of circulation among installation
coniractors and municipalities to let them know there is a code of pro-
cedure for the installation of plastic conduit and trunk ways. Thank you

Veasg § & @/Question No's 5 & 6

42 ol ot o i g o thaon
] mma ust be run vertically or horizoni Me dules Gentlemen. there is.a lot of pressure
in brickwork ing brought to bear new i

(4) PVC conduit Is not permitted for exterior work where it s sub-
Ject to ultea violet radiation

A presem upprosimiely 95 percent of domestic insallitons
are being carried out in PVC conduit in Durban
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a5 far s low cost housing i concerned. The NBRI together with the b
ding users federation have investigated this whole probleni, but up (0 da-
fe they have not been able to convince ither the Department of Labout

or would in

faet be bic to be used in this country.
H



The fact is that in mary of the low cost housing schemes these wiring sys-
tems would be used under complercly dl!lercm condionstrom thote
which obtain overseas; the consumers will iferent type from
those who are already accustomed to U nllt dl z\aclnclly and
moot question as to whether there will be savings in employing any new
wiring techniques. There are many new systems being used oversess.

Then. m= qunllbn ariscs a3 to whether the wireman overseas sl does
my wiring work n conduit. 11 ather wards e has used hese fo o, new
i systers over many years, whils 0us wireme i this cou
stil doing condut wired work I Tact Question No & efers 10 the same
resent trade test for electricians and wiremen is base
o0 condul work. 1 think it i important 10 find out from the meeting .
ther there are any views on this problem and whether it is fel thal our
present wiring sysem smploying niallc conduil src out dted. Are
there really any sa ¢ found i ew virlg ytemsand, i, whe-
e can etl” T ¢an quite see that this may apply in low cost
housing. where total cost s very important, espe .u, o ol the plural
housing schemes to b: wired. Un'l)'wvlum\) the Depariment of Labour
i€ not represented this mor mmg e ECA, wmcn is !!iltcll! inveol-
AL AE T At f Snpbesby et Ml oAtk ¥ o SO Bubloson
on this problem

M. M. Frankle : Duropents (Pry) Ltd: | have not come across any pro-
blems, but have books available if anybody requires them.

In answer to Mr Symington’s questions. conduit systems especially in
PYC. are not outdated althoush there & & indeney oveseas 0 us po-
wer trunking in many areas, There is also & tendency Lo w

harness type wiring systcms which have distinet linit llmm‘ p-mcu\nﬂy

The wider applicaiion of PVC conduit will not need much change; in
practical trade fests for conduit work it only needs a slight change in
technique.

tices

Other wireway systems could, of course, alier ecepted pr

Mr. 3. von Ahiften : Quismaster: Thank you. Mr Frankle, | think we wil
take up your suggestion and see what we can do. We are represented on
the Wiremen's Registration Board und 1 think we will put this view for-
ward and see what comes out of it

LiE = amae e LR Ate o i

clude the installation of PYC conduit systems in their curriculum and |
think this will £0 3 very long way lowards avaiding any problems in fu-

M. Jles von Abfte ; Quizmastes: Thark you. Mr Franklc. | hink we
will take up your suggestion and see what we We ure on the
Wireman's Registration Board and will put this view e o

Vraag 7/Question No 7

Mr. K. J. Murphy : Somerset West: Mr. Quizmaster, because of the ever
mm‘ St Cape e chaming o ways and
means of improving our sysiem load fag

Many of our tewns with their MCB tariffs already have such reasonable

Ioad factors that investment in injection load shedding equipment can-
not be justified

In Somerset West, where we have an MCB ariT we have recently intro-
duced the following measures 10 further imprave the system load factor,
vir:

Tnall que: o
be conpectsd in he ot Sireal 10 6UL T th Bsveer when & pre-
determined foad is reached.
A th domand clarge payable by th contumer s ctermined by
he Municipal MCB on his distribs : which s aeccaible 0
D ik mkien e & 670 R £ it e
Nl RT2% oot ol FoE ey 3 o e tiaa T peak loud
A T mcic IO ChakpsAre made ree of hargs whist s shatgs
of RS i made for Changes upward.
edthai do not preclude the
or ripp conirl relys s el - rovided we do not
i o el o e

What we are interested in knowing is how il othet underiakings are
making use of these load control relays, wh xpeticnce has bec
and what (heir consumer reaction has been

Mar. A. 3. van den Berg ; Krugersdorp; Mor dic viaesteller, ck neem aan
ons verwys hier spesfick na termiese of soortgelyke apparaut wat rea-
gt op werkie s 5005 o dic persee ondrvind word, Ovs chrak e

haps historical interesi. About o damp
Cimate e Disbarea paly sfots, e e o somds u.mmpnwbl:br-
cause of condensation and the answ

in the plaster of the walls. This practice was used for many years and, s
far as | know, stil nl(m except thmt they have now gose over o FVC.
Thank you, Mr Quizm:

M. E. Trautmann : Ladysmith: The new wiring practice overses, using a
Nlat double or (riple conductor tape, similarly constructed 10 the Tk
(e onhn otk el e adopied in South Africa, The rea-
Aok wt sk i ey pyates eod I i be
iasiracmlotd b Soensase i fo Wy requid {ickacs o 3

In Europe 1 thick lime plaster is generally used, which is much cheaper
and smoother.

1 doubt that we will be able to persuade our builders 1o change their buil-
ding practices 10 accommadaie the flat double or triple conductor ta-
pe-

Quismaster: Gentlemen, on the question of new wi-
o 1 would ke 10 miorm yau that the NBIR in conjunetion
with the AMEL and CSIR are conducting a pilot scheme at Lenasia

right now using three difTerent siems and presumably, based on
ihe inspection of these by various authorities, will make certain recom-

K op e icd ka1 dis [ arpies
Yoo e i skakal o w.lmwul:m\ul\l:! af wanneer die soofsiroom
# 20 meer as 15 ampére

Ons het in sckere gebiede probleme gehad wuar mense iwee geysers
geinstalleer het, en dan gebruik ons *n 25 tot 30 ampére lasbeheerrelé in
die haofstroombuan wat dic tweede geyser afsny, of indien dasr nic 'n
tweede geyicr is nie, 'n sauna of ondervioerse verwarmingheheer.

Ons gebruik 'n
ks T, bchaarelfkcus belncp eaiutanby, Ne.10 per
cenheid en word deur kontrakieurs geinsialleer teen = R25.00. Die
lashehesrrelés is verphgicnd vir lle nue huie. Waar duar upro-

dic tip reids aanbeveel en di word A s

Ons het oadervind dat die vervanging van *n dignskabel weens faxpro-
bleme verhoed kar word deur van die relés gebruik te m

Ons ondervind geen tecnkanting van die publick nie en ondervind ook
geen installasicprobleme nie.

Mr Quizmaster we testod 8 Ioad canlrol telay raled o 13A itended to
switch off the first geyser when the stove load exceeded the ISA mark

The resulis obained were interesting, namely:
() With |

mendations, 1 any of aceepled, we will y
iring Regulations (o cmbrace them and I believe that the Bureau
of Standurds and the Wiring Regulations Commitiee has this in hand

\i Jules von Ablften : Quizmasters Thark you, Jahn 1think that you are

the relay For 30 mi
(b) With the current increased to 18 amps, the geyser switched off in 2

minutes;
{) With the current deceeased (0 13 amps, the geyser switched on in2
minutes.

4d) With the current inc;

sscd 1o 0ampsand neldfor 15 minses, he
!

s far as Question
Whit rekapiin & the b

Regarding Question 6, if other wirewsy sysiems are adoped, & problem
he section of the trade test for Wiremen. st
cerned. Unfortunately Mr Hare of COTT is
e i there ybods rmm the ECA- I eliers i
on Ques

ton Frankle woul

like 10 say s

Me. M. Frankle : Duropenta: The wider application nrw:,‘cmun wn
o meed any' o wich change n the pracica irade st

need a slight change in technique, but | would like to .,,;m

AMEU 10 ask COTT or any ofher of the trade test organisations e
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fer the 50 amps was applicd.
0] w.mm el il per e, {3 e A
ules.

25 Yiny

We solved overloading problems in areas where the designed ADMD
was 4 kVA but where the actual ADMD was & + kVA. Thank you.

M. J. . Gamble : Greytawn: | h-v: had experience in using FW relays
(as stovelgeyser relays) in v: places with satisfactory resulis.

About 0 years ago they were installed in the Railway Township of Dert
i order  keep the kVA maximum demand within certain limts which
were imposed by the ability of Wankie Collicry 10 supply

]



In 1970, they were installed in houses in Oudsthoorn, primarily to re-
duce the peak foad on the municipal power station, but also 1o enable
consumers to keep their loads within the limit imposed by 304 MCHs

In 1974 they were insialled in Howick 10 reduce the KVA maximum de-
‘miand and (o enable consumers (o manage on 40A Curve | MCBs.

In 1977 they were installed in Greytown for the same reasons.
In all cases they were installed on the distribution boards.

The cost ut present s under R10-00, The cost of installation varies con-
sidershly with the type of distribution board and whether or not there are
spare ways.

For new installatians the relay is
pant of his work.

< has been no advense reation from
notice that the refays are in service.

ho putsitinas

sumers — they do not even

The effiest is to reduce the KVA MD by sbout L0% in a residential area,
Another way of looking at it is o 32y that consumers who ha
MCB now manage equally well on a 404 MCB.

Where (here are two geysers in & house, either two 3 kW relays arc used
or, if feasible, one 5 kW reluy is installed.

he mout common rting of el T have ueed i« 154 - e when the stove
load reaches 1A, the geyser is switehe

Other current ratings are available.

A side benefit is the reduction in load on transformers coupled with less
voltage drop on the distribution system.

Mar. E. de C. Pretorius: Potchefstroom: 1 nr. dic Vraesieller, ek wil net
reker gesé het, nl. dat hierdie lasbeheerrelés

i
werk en baie effektief is

By my e i bt ok e afgelope 7 jaar o maksimumusmrgampere;

meter geinstallees i interessant dat voordat ek 'n isbeheerrelé

seimlicer e, et my maksmum aanveasg gewsse he tusken 40 ¢n 5§
pére, ‘n merkwardige verskil.

Teruwyl daur 5o bae ondernemings s met siroombrekertariewe, kan ck
nie verstuan waarom die vervaardigers nic grolet publisitell aun dié
lasbeheerreiés pec

Mr. R. R. Gilmour : C:
tween o contralized control syste:
lirniting devices designed ta shed unneces:

Toms:Prauably s dtoctoa aimendedbe.
 aang msng borne signals, s fosd
within installations.

At the outset it
the efforts of  local authority to effect control of any sort. Although
Cape Tawn at present s not cither of the abovementioned fic-
thods. it has in the past tried a form of control relay known s a Reyvasx
unit and a ripple control system. Although the consumers resenting the
o devices in their premises weze in the minority, their
feaction was pi untly hostile when their hot water requirements
eklaihe g ‘maloperation of relays or prolonged shed:
ding period:

The decricy y-taws give the Couneil he right 10 install apparatus and
ment on a consumer's premises for disconnecting the supply of
Flctriiy ta water hesisn.

Load control relays are cheaper than ripple or similar receivers. The
prie s around RI0 each forlond control ey bt i any cose by using
thess instead of & contralized system & large capital investment is avoi-
4ed The ulimate cholce of a syster depends of course on the rolative
reductions in system peak demands

Experience scems o indicate that, whichever method is used, a reduc

lion af the order of 11, may be capected by disconnectng water hea:

S Gt asein ek peckit

COorera mem ik feemad iy 0 MW for Cape Town of which
ied by Escom, Then 177 of SI0MW = 85 MW. Even

¥tk redstion spil between the two soatecs of sipply.at RS per kW

the saving in one manth on the Escom bill s Ré 2500 x § = R222,500.

Modern loud control relays have generally heen designed 0 that the
dimension: re o Jess within the limits of single pole M C B'S, and
may be flush or surface mounted in distribution boards. They may be wi-
red in & number of ways. Two important methods.

) The whole circuit passing through the main portion 10 operste the

sunloey itsul 0 contol selected loads
) Thestove ireul cay puing ‘main portion to control the
Sty commiie N i bt oot

With regard 10 the load foctor, this should obviously be improved when
the water heater enly is controlled since a virtually necessary load is
iranfered to 4 e quiscent purtion ofthe ysem loud curv, e
KWh remaining the same. the cost tc a dom mer churged on a
on s g AT o g nnchangéd Tl does ot eceasary sowly
when other foads are controlled

Me. P, Wrigley : Salishary:

Load control relays.

1. Thelr method of instaliation
These relays are installed in domestic water heater circuits and in hea-
ting and i ant of larger
street light circuits on & full and half night basis in furtherance of
energy conservation.

2 Cost
In 1976 e cosof cach relay vas €42.00 and 23 800 i are present-
Iy installed in the Sulishury area, controlled by injection equipment
uere are 15 units ostaled in 301 KV substations and such v 81
the 1976 price costs £27.00 including switchgear and building.

3. Effect on loai factor
“The load which an be shed s about 157 MW and this rep
improvement in the annual load factor of 7%, In terms of the tarifl
this 15 4 saving of about £400.000 per anmum to the Salisbury City
Council in muximum demand charges.

4 Comsumer Reactions
The consumers react very favourably to this methed of load con-
trol. There is un optional higher tarif e consumer does not wish
{0 have the relay installed, but to date there are o consumers on
his rate. 49% of ull domestic owners guve a relay installed

Mr. P. Botes : Rood resident Elect: Mr Quismaster, there ap.
pears i be 3 greal interest in load control and ment and |
have arranged for a session on load control at e
think that there wil be active discussion and suggest that we leav this
subject. till then, Mr Quizmaster, Thank you.

Vraag &/Question No §

e d b of this question on the Fo-

the AME from the
il Manager of Excor and whish appearsd.in the AME
Bulleiin No. 132 of November. 1977.

This f'the selscivevolur-
{ary or indierimipate comphitary load ;Mam,‘ the fatier if the forme:
should prove inadequate.

The letter also mentioned that at this stage it s the intention of Escom to
involve only mining and heavy industeial consumers and municipalities
using large ‘blocks of power

Now most municipulities can be considered us using large blocks of po-

wer, or does this refer to municipalities supplying large blocks of power
1o bulk consumers?

W the former, most Municipalities will be involved. if the latter. relative-

Iy few.

Mention is made of manual load shedding, but can manual load shed-
ding cfTected lter receipt of verhal instructions from Escom be conside-
red as an effective measure to counter falling coltages if the sause is the
failure of generating or transmitsing plant, or does this suggest hat Es-
cam can foresee & shortage of plant 10 et future muximum losd re-
quirements?

The AMEL s urged 1o give is “fullest collaboration in this exercise” und
iF it s in the national interest to do so, | am sure we will

¢ n,.m and d:imled insiwctony wl b ket befor comnieive

i offered but, in the meantime, | am per-

bt 14 1 e Ao o Gpar et Kacaes hos a1 b

necessiry 1o propose such an exercise and | would be grateful for the

insurance that Escom is not planning for u national shartage of electri-
cal energy,

An cxchange of views from members present who are betier informed

would be welcomed by my collagues of the Western Cape

Mr. W. Burmard : Johannesburg:

1. Ax Escom's ut remaling (riend (athough Mr StoTberg says be
doesn’t know why he needs enemies with such a friend) and as chair-
man of the AMEU‘! Eu‘am Liason Committee. | would like 1o
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you my understanding of the question and my understanding of the
Excuse Mr Stoffberg will make in repiy.

10 emergency Escom will shed load in sieps by operating under-fre-
quency relays which the Municipalities will install at their own cost.

toration no relief will be given by Escom for excess demand -
.lppur!nl\y only Mr Hawkesood will 10 have probiers. Escor o
repiying to my representations have stated the Local Authorities must
N Cauipmant v combatting their dsriands puch as rpple com:
trol, This matter must be taken further.

Mr. T.C, Stoffberg: Escom:

Under-frequency load shedding:

There are rare and infrequent oceasions when low frequency load shed-
ding is unavoidable.

The interruptions expericnced yesterday in the Peninsula comprised &
ippcally infssquent cxample of such uravoiable under-fesscaey loud

The years 1975, 1976 and 1977 were difTicul years when these rarc occa-
sions sometimes cropped up frequently. This was the result of a low

matgin Of rcscrve generating capacity and teething problems with Caba-
s

tion and less disruption by the consumer, Under-frequency tripping by
Escom us the bulk supplier must necessarily be somewhal arbitrury

The sugeston put forvad by Excom tht maor consumes rallun-
der-frequency tripping 1o operate in advance of Escom’ (ripping in or-
der to minimise disruption has been well r(c(lv(d by the Chamber of Mi-
nes and by major industrics, but may Aot be feasible to the same extent in
the case of Municipalities.

“The colluboration by the consumer is necessarily voluntary, for the very
reason that it is not ahways feasible. There s no pressure on Escom's

rt.

If we are told that Municipalities cannot participate in a scheme for
selective under-frequency tripping this will be accepted without ques-

In some Gases whiere water heates control is installed, such help may
possibly be readily implemented. We ask only that you think about the

oblem and come forward with any suggestions which may be practica:
ble,

There is no imminent crisis and no precitate decisions are being
deman

Invioed van -
Dit was inderdad so dat die lus na " ondsrbreking hoer as norm
we

mag

Hierdic verskynsel s epter minstens ten dele onder beheer van dic
Munisipale onderneming en Evkom se standpunt is dat munisipale inge-
nieurs aangemoedig moet word om: e helps om hierdie abrormale kruin-
laste te bekamp.

As die munisipaliteit afhanklik is van sy cie keagstasies moet by
noodwendig stappe necm om te verseker dat die las na 'n onderbreking
e sy vermo oofskry nie.

As dit "t roctine sou ward dat di kruinlas na 'n onderbreking buie reke-

ning gelaat word, verloor ons hierdic hulp van dic munisipale mgenieur
c totale las binne perke te hou.

eval sal Evkom van
dic sask met die munisipale ingenieur bespreek.

Mr Chairman,

enard :
very bl comments.

hm ofal | am shocked o hear thit M StofTber dxpect thissort of
jemand 1o arise cve: when he 101d us previously that
e cxpect this ever (0 happen

Secondly | think that s & matier of good faith Escom should adopt the
principle that

part, the consumer will not be penalized financially. | do not for one mo-
ment think that, if we had a national power fuilure such as they had in
New York, Escom would attempt to resiore the whole supply at the sime
c: they would stll have to do it in stages. | think Mr Stoffberg is just
edging on the issue. Escom should in fact come out with & policy und
say that "if you part, you
AMEU TECHNICAL MEETING - MAY 1978

will not be penalized”, because this in fact just a penalty. I is not dane
16 recover costs. beciuse they have not incurred costs 1o meet that
emergens:

M. D.C. Palser: Cape Town: Mr Questionmaster: Cape Town has an ex-
tensive computer-based under-frequensy load shedding system and de-
1ails of the system may be of interest to membe

Considerution was first given in 1966 to the introdustion of under-
sty Lo shcin or o b oo, firsly becaue of the increa.
ing of the load and the problems that might be experienced
in taking a bulk. suppiy from Escorn n the near ut secondly, he-
e e voiasatity af 1h loag Escom 400 k¥ lnes fram the Rorth

Supply was eventually taken from Escom in 1970 and in 1974 & compu-
i s under ey o sheddin syt vas installed and com-

This system elfectively employed under-frequency relays 10 shed the
load thereby reducing circuil breaker tripping times to an absolute
minimum. but employed the compus  preprogEamne and updte st
regular intervals the load 10 be shed on the busis of the import from Es-

. Allowance was comeauently made for varying imports from Ex.
O Tier R R ey, Hays o he st o maaiha f (e
yeur

After iniroduction o this systm, Escom approached us und ssked if
consideration could be given 10 modifying our system o fasilitate inie-
Sraion with thelr national 10ad theing programe (o 8y 1n 1
stabilization of system frequency under conditions of gradyal frequency
decline in times of national emergency

A mulistage under-frequency load shedding scheme was acourd
iroduced ewards the cnd of 915, This updaed e ok
riginal system 10 look after & rapid drop in frequency and.

i additional feanur o progrestvel shed blocks of load on & low de-
cline in frequency. A further feature provided for the isolation of the Ci-
iy system from Escom: in conjunction with feverse powerat cerain (re-
fixed ti the City's po-

else failed.

In conclusion, | would mention that the system has operated success-
fully on twelve occasions over the past four years, the list time being
yestrday,and has undoubediy Sveried major diuptions In supply 10
Cape Town,

i

Jules von Ahlften : Quizmaster: Thank you very much for your detal-
ed contribution, Mr, Palscr. We will unfortunately now have to close the
discussion of this question.

D.C. Palser : Cape Town: Mr Quizmaster, On Question 9 - With the

increasing dependence of municipal electricity undertakings on Escom,

coupled with the recent steep increases in Escom's tariff, it is consi-
ha ar close ttetion showld now be gvn Lo mcter

ey and all factors influensing metering sccuracy in view of the corres-

s cessin Tiomr AT EAO08,

One factor influencing metering accurasy on @ two-part maximum de-
mand tarif, when the demand melering period of ‘thirty conseciitive mi-
nutes” s determined by a synchronous motor, is low frequency.

Aswe all are anly (00 well aware sysiem frequency is controlled b
com and it woukd appeat hat ow frequency I oday  fact of (4
1imes it has been observed (0 drop o5 low a5 49,2 Ha for rlatively long
periads, A figure a3 low us this feprescnls an eror oF scany B ani
#ould, inthe case ofIrequency dependent demand metres, 35 currnily
emplayed by Escom, result in the metering period being lengthened pro-
porionately with siendant overtegiaraiion of the Maxmue deriand
and consaguent overpiyment o Escom, Inthe case of Cape Tour, o
instunce, of 250
MW, error of ths magitud o the (e of cclmmrs bl ol
present, particular month, a loss 10 the city of around R2S 000
o point of Tk, we Nave Kept » Sureful check over the. past twelve

mand in nine of these twelve months, The net loss to the city on this ac-
count is estimated at R20 000 for the year,

Low frequency hus often occurred on Escom’s system in the past and will
no dobt oceur again on oceasions in the future. Statistically speaking it
i more natura o expeettht the fegueney il be low raer than high
at the time of peak demany itude of the financial
oss that undertakings could Sy S it

h “thir-

ty conseculive minutes” metering period.
This aceuracy can best be achieved through the employment of timing
n



dovie ndependent o requency such s precion mechunial el
tronic clocks. are readily availuble and reliable and their
ployment, parialasly  the case o the larger undéniakings, eun be
economically justified.

I s also worth mentioning that in Escon's First Schedule covering Stan-
dard Prices, the definition of “mximum demand” refers spesifically to
iy consecutive minutes” with 10 quiliication us regards sceuracy
Itwould be reasonable to assume, therefore, that the metering accuracy
bt Eacam i Eontracually oblpnd Vo mert refer 10 he Mciaic &

ey of the metering device oreyste and camna be aken s cutending
o include |
i o Py advistionds

Apoter vt pain worth mentonieg hete i aceording 10 the
SABS Code of Practice covering the testing of electricity meters, the
e ot i rmnd v, Ve sare g itk on e e
indicator, must be measured with a stopwatch, Furthermore, the

cursy of siming devce asocaied with e desand idistor shll e
‘within the limits of 3 0,

s evident, thercfore, \hanmauxn the use of metering devices employ-
ing synchronous motors, such as are employed by Escom at the mo-
ment, and with Escont n‘requ:m:y varying s it does by up to nearly 2%
downwards at times. quired accuracy of 0.5%, is not being at-
tained

1 would submit, therefore, Mr Quizmaster, that Escom should formally
b aaked 10 consider his matir witha view o opéovin deman metcr

with Gne of the soul searching questions
thit Escom is always confronted with is the apparent desirability to dis-
criminate on the basis of 1he sizé of the consumer, We have very large
municipal consumers indeed and we ulso have smailer municipal consu-
mors and there was perhaps a time when the fecling was thai what is
o0 for on s pood o e aber, This i ot practical sandpoin 1o
i view of modern developments as M Plset hus ndicucd,
when very high securacies in the regian of 0.2 and possibly 0.
a at a price. These meter installations cannot be considered
omieat for mall suppn, bt are quie jskiid fo vey aree upples
Al i being looked Ini. There hagpers o be e Eseom Comitice
recently established to review
s metering and U ype of et o b ied o lov of ailerent
s have ot yet been reached and so | would not like 1o
ticipate them here. wut the question s being investiated.

1 feel that the concern regarding the influence. of frequency on the
period of the maximum demand metering interval i o low priority ilsm
on the list of matters regarding metering which should be attcnded to. It
& simost s low [eqveney v & gneral o norml ocrence,In fct
we gt 10 this state of thinking because of the twa bad years, which we
experienced und which | e efored 10 it 197 & 1977, when thare
wis a shortage of generaiing plant reserve. This is not u normal situ-
tion, What | am about o say now may sound like an cxcuse, but it is not,
i drop i reaucucy has a sgnifical fect on e oad, O thetou]
Escom systern a 1% drop in frequency results in a 5% drop in load. This
i b ae apply to all municipal louds but, beuuu of the syn-
chronous meter loads in mining and industry, we have this droo

lly by way of

condy pum:ul.-rl, in the case of the larger undriakings. by the em
ployment of precision type clasks to determiné securately the demand
metering interval

Escom’s standard metering accuracy is 2,5%. while in the case of luger
bk supply consumers, such 4 the larger undertakings, including Cape
“awn, the accuracy is currently 1%

For normal bulk supplies 10 lacge consumers these standards of aceuracy
are possibly just acceptable, but far the larger consumers. st
Town, where revenue runs into tens of millions of ras
e Ut w1 ks W ey Shonld b sl Bt

nually, |

In view of the considerable sums of money involved in the purchase of
electricity from Escom these days it is nol unreasonable to sxpeet Fx-
com to pay partisularly close auention 10 3l factors and maticrs eelating
10 metering accuracy and to increase their contractugl aceuracy limi

Such improved accuracy would be to the mutual advantage of both Es-
com and the municipaliissnce it st s kelytht he ‘error could be
to the munisipalities’ financ; dvantage as it is that it could be 1o
Escom's.

The cost involved in increasing metering accuracy is generally mot pro-
n 10 the revenue, or potential loss of reve-
of the basic metering costs involved, the

t may abio be of interest to nate that for Cape Town's secoad bulk sup
S o PR b oo ek e Tl g e
Lering equipment of 0.2% assuracy.

1 would propose, therefore, that E.n'o b:nklll rmm\l 4 investigate
the practical and ceonomic. impl
metering accuracy, particularly tu m= \\m nl wday 5 hah rn-l of clee-
tricity and the considerable sums of moncy involved.

Mr. T.C, Stoffbesg - Escoms Mr Quizmaster, | would like (o deal with
question No. 10 first, the question of the 2% contractual metering ac-
Ouraty 1 moald hats asyome Inchis al 0 tHnk (haF Eskon's metetng
standards are generally within the very wide limits of plus and mi

riheless U in frequency in fisel is a factor
Ui i thia semse, coniibutes to lower demand repsratian; also the
metering characteristic is sensitive to 8 drop in frequency

A 1% drop in frequency typically would resul in low energy registration
10 thé exient of something like .27, None-the-less what Mr Palser says is
true I you do have bl hour of almast continuous low reguency, &
may v some signliasi ¢lec on the recoded matimum demund
g st I bt sl concivaby appes 16 B the mexi
Al R reoorded S0 the enth 1 tnk ses W b acep-
tional. The sofution i, of course, as Mr Palser has said, 10 find other
timing devces where they are warrunied. One may mention that
tharml meters ate ot influenced by this timing problem. It

ey semtive timing probiem. 1 would K 10 1eave et
nm..gm that M Palser’s concern for this particular meering prubl:m i
ovcraatated and that the metering prastices are under c
‘and that there is ceriainly o ressance to the (midlmllun of Imhnn:ul

proving

Mr. J. Morrison : Quizmastee: Thank you Mr Stoffhers, for the informa-
tive and detailed reply

We will await further developments.

Vrasg 9 & 10/Question No's 9 & 10

P EHL ksburg: M. Quizmaster, it is surprising what

Sinprombipptivaciiy oy wh:n printed in the local press, and | think
e this exher method put forward probably gives a better version of the
facts.

Mr AA M SABS: Mr Fortmann's question is a very in-
i ane. | ot one, helieve that the kWh growth curve is e of the
Tince indications of nduscrinl or Semicpotl of & country., pi

vince or town. You may remember the papsr | presented to the AMEU
Conference in Usntali 1 1969 where 1 dicad how KW curves could
be analysed und how & standard growth curve could be uscd (o help pre-
dict the future growth. | might say that 1 have continued to study this
matter, and the actual growth that has taken place in most municipali-
tes oner the pa (e yeas has in fa coineided withthe predicted
growth curve using the stndard curve. in recammend the
use of my standard curve i precicting Tutare umm af your eleciricity

i

consu

Tu align this with actual economic growth requires further adjustment
ver, One must remember thit Fdeutrichy growth consists of two

plus and minus 47 and 1 think in general this is attained. We pay a lot of
el 1o melring scaey, o o he extenof s ieing larger
month intervi

i thes i G 1 b made for vl bech 11 R e
o ot ol ke o o b s thi he scuat prasicl i s
in the region of plus and minus %

There is @ need 1o continuously update one's metering practices in line
7

) The growih of energy o mateh the economic growh
b the cakeuver of clctiity from ofher xiin forms of energy vie,
il

means thit the rate of growth of electricity cansumption wi
1 be 20° or so higher than actual growth, which is more closely ndice
ted by the GNP grawth curve, the total encrgy growth curve and the wa-
ter consumption growth curve, The latter three correspond reasonably
‘.cu Bt 6k b s coveremly sceurhcly mesinrid the lestrici-

2 set of astual curves for South
Ao cemingthe rlaiomehip ofthese Toren §FowiN cirve, For

VMEQ TEGNIESE VERGADERING - MEI 1978




an individual muniéipaliy, the local equivalent of a GNP eannot be es-
sly obtained and total energy s abso difficult, | would therefore recorn-
mead et ity and slcial sgitees g igutber suc compar be
srouth curves for water and clcircly and then present o (hel city
fathers a rel true indication of long term growth. This would be
B e e o o s ik o ek
gether with other branches of the profession.

When one comes 10 building plans, one deals with a ifferent problem. I
covers a year's activity and not a supply of cnergy of water (0 what has
been buill up over al the previous years. The growth curve of buildings.
expressed in constant money units, dos also follow the long term growth
i b € OB, 8 e s daaun devieion secorting 1o
cconomic conditions.

The curve | will show you clearly indicates this. The so-calied funda-

cntal “business cycle” of the building industry has a basic cycle of 17-
18 years - mot anly here hut s has heen reported, also in the USA and
ather couniries.

The origin of the large cycle which, incidently, is followed by other in-
dustios Such 15 the otor car Induskty. s pOsIbly ey 1o undesiand. 1
usually takes up to three years or so (0 completc  large project from the
Time hen ¥ b decided 15 sart Thus i one startsin n upawing period,
ane can overshoot the mark.

Lam one of the few individuals who sincerely believe that fundamental

busincss cyeles could be reduced considerably in amplitude if ere
iore ey Somtrl o b SeIvkY 15 prevaal GHEROGE, Wo

like control, but I really belicve that the benefits of more stable. !mvlh

for the country or ares as & whale fully warrant this,

1 know our sconomist fraternity would superciliously throw up their
hands in disgust at this suggestion, but | suggest that o little more im
mation on their part and an appreciation of simple harmonic motien
might let them see o simple engineer’s point of view

For this reason | comnend 1o you all that you get together and analyse
water, electricity and building plan growth in relationship 10 each other,
You will not only help your municipaity, but commerce and industry &s
well

H
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Mar. E. de C. Pretorius : Potchefstroam: Mnr. die Vraesicller, ck stem
volkome saam met mnr. Middlecote. Behoort die VMEQ nie sulke sta-
tistieke van VMEQlidondernemings juariiks te publiscer nie

K sien i i nocigheid dat one in duplikaststatisick ot pubicer
e, terwyl ons dit reeds het in die Munisipale Jaarhock n

57 b e Mg T Dot arvae okl e kst 1 sl
jammer s dat die statisticke wat in die Munisipale Jaarboek verskyn
onvolledig is. Ek wil weer 'n berosp doen op alle lidondernemings om
tog sltyd daardie statistick te voorsica, dit is huic waardevol

M, Jules van Ablften (Vraesteller): Mnr. Pretorius, stel u voor dat dit
Voorigesit moct word in die Munisipale Jaarbock of moet dic VMEQ dit
doen?

Mar, Pretorius : Potchefstroam: Mnr, dic Vraesieller, ja my voar-
stel kom =|n|||k darop neet dat ek nie die nodigheid insien st in paral-
lahe i bceealiifm < e 1)l

e 0:dode ot e Inesml dat
il gring versirek en ey mens kry
somiyds in daardie statisticke dat iemand se mlmml-m (i % it

Mar. AL Fort Boksburg: Mar, dic Vroestellee, dit is reg so.
s ek voel dat ons lede dan duardle sattieke moet. gebru

nispale Jaarbock gee ongelukis net die een nfer vir cen juar "\, Ons kan
dan van 1yd lot tyd miskicn van ons eic andernemingsstatisticke van '
it A e he e Moo o vy ore e, En )
miskien die problcem oplos. Dankie.

Cllr. CM. Lemmer ¢ Benoai: | think that the statistics from building

plans il a8 s retotion - ioa's rowih, because it re-

lects good and bad times whereas the kWh consumption will remain
or less constant,

Me. AL Fortman : Bakshurg: Mr. Quismaster, ctually | have writ-
ten the question out 10 make it sclf-cxplanatory add here that the
ol g dodl il [ bl
1ed. This morning an excellent example was mentioned: the care one
o et Mgt -t g K A o
weutral which Mr, Wilson mentioned. So there are problems that

rmHy £0 hand in hand with this problem. If you restrict current. ynn

nt get over-voltages. if you have too much current you dam

o T e+ g el RCous by T ihink
that the ideal will be to resirict the current in relation to the load, i
sich size of transformation equipment wil Hi Rt of earthing resis-
For this v de-

toror s s not
sirable.

A local authority needs a certain size of equipment that will restrict the
urrent 10 a reasonable and practical limit. | would like o hear the som-
ments and views on this. Thank you

Mr. N, Kirschaer : Reyrolle Parsons of S.4. Lid.: When s system s carth-
ed through # high reactance compensaior, circuit breakers operafing (o
clear carth faults cun gencratc over-voltages duc to s riking transients.
This is aggravated by the effect of large earthed c ces e in
gabl networks, The oner-aoliages vertsss raulacin and give i 10
fuilures of the weakest features of the system ¢.g. cable-cruiches, cable
Soint s the WA,

These overolipes cun b he 10 sccepable s by sthr g aur
e arresters (which are of doubtful reliabliy) or by wiral ear-
thing.

In the AIEE Transactions, February 1955, authors Brever, Johnson and
Lyon in their paper “Groundi b-transmission Systems”, state
transient over-voltages due (o switching of carth fyults will be imited (o
2507, of el s el cretvotuges f resetacs carting s wied
with XO/X 1 less than 3 and RIVX1 less than
Where X0 = Zero sequence reactance

X1 = Positive sequence reactance

RO = Zero sequense resistance

&

T
==y
e

T
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ly they recommend resistanc with XO/X1 equial to;
or |m than 20 and RO/XO equal 1o, or gullr.r m- L

Bused on these criteria, Escom select Neutral Earthing compensators
ratings af sither 2500, 1250 or 30 amps - ail 10 tecond thermal
withstand,

Rule of thumb British practice i to limit earth fault current 1o approx-
imately full load of a single incomer to & system, Thus, in the Boksbusg
PRAIKY substaions menioncd. o newial caiing resielor would e
connected 1o each transformer newtral to limit the carth fault current to
bout 2000 amps. Thark y

]
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Mr. C.T. Carter : Cape Tawns Mr Questionmaster, while the ecanomic
considerations of insulation level have a bearing on the sarthing ar-

ngements on 66, 132 4nd 40 kY systems, this is not the case Tor sys-
Lems up to nd ineluding 33 kY.

It s aceepted by the CEGB in Britwin und in most othier countries in
Europe snd America that the neutral of systems rated from 6,6 kY 1o 13
KV should be earthed through a compensator o resistance 1o limit the
magnitude of the earth fault current. While hitherio there has been in-
ol e actices of the
Escom in South Africa for the abovementioned voltages. | under-
ad | llul  head office policy deeision has recently been taken tht
propriate 1o the system, the neutral of each trunsformer should
be mdmdu.my carthed heough a neuiral sompersidar, gy s,
o st the carth Falt cutren 1o approximtly between 0 and
e, wit two step-dow transformers on foad in
Sacal e Yokt Taagi oA A Sareaee oLl Sof e ko
0 10 S00A.,

Whilc, in genes

fault currenis have 1 magnitude i ine with the
I fault the

wmmnm exceed the symm(lﬂ"‘ (unh """l by up 1 Jppmnmmw
1 pedance. The overall fault
kly often datscninod b thira

{aceg o 65 1 23 1 cabee 3 socordi
lity to eater for earth faults,

Insuch cases and alsorin the case of screened | kY cable and 33 kV ca-
bl in which only phase to earth faults can ocur, it is surely logieal to
control the magnitude of these carth fuuli cucrcnts if this can readily and
economically be done

Having established in my opinion the desirability of earth systems in the
6,610 33 kV range by means of & neutral carihing compensator of resis-
tnce, the question afises as 10 what value of neutral resistor should be
used, A primary factor in this is the sensitivity and selectivity of re-
ying. & 10 low value coukd reul n s earth fult curremt
Mowing in the remote areas of a sysiem to operate the unit o
Fookécio. Ax the sae s I g osrabie o Tk e sarth ek
1w a value such that transient over-voltage caused by switching does not
eause

In Britain it is the practice for each transformier.on the 6.6 16 33 KV.gyss

tems to have its own individual meutral carthing compensalor and fesis-
tance with & rating equal to approximately the full load rating of the
anslormer concerned. In Cape Town it is not the practi install &
al earthing resistor ..-meM- nsformer, but (o have a singlc neu-
tral carthing eesistor per step-down substation for the two to three trans-
formers that may be installed, The rating of the neutral carthing resis-
tors on the Coun e 1KV s i 1600 A for transformers -
t6d from 15 {040 MVA. and 2000 A on the 33 KV systcm for transformers
rated at 80 MVA. These values of n.:mw cnrllhn. r::man:e have prov-
ed cntirely successful in practice, no_prol been expe.
Scmani: protactcn viet 5 1 1a utee opatasing Somc a,

In conclusion, it is comsidered that the allowible earth fault current
should be as low as is commensurate with the nssociated system carth
fault protection parameters, due allowance being made for a suitable
saleiy. margin.

Afsluiting van Forum/Closing of Forum

Mr. Jules von Ablften : Quizmaster: Thank you, Mr Carier. Gentlemes,
thut brings us 10 the end of this Members’ Forum and | would like 16
thank you all for your valuable contributions.

Mr. J. Morrison : Quismaster: Thank you, gentlemen, for your support
and contributions.

Mr. K.G. Robson : President: Gentlemen, may 1 say that | am sure you
will agree with me when | cxj inian that this has been & most
uselul session. It may interest you to kniow that in this sessian this m
ning, there have in fact been 53 contributions and that, added 1o approxi-
mately 36 contributions yeste ication Lo e of how actively
vou have involved yourselves in this meeting

M thark you o frthe questions. There s byl been ot e
right nus

My 1 finally ask you to express your appreciation 10 ouF two Quizmas-
ters, Mr Joha Morrison and Mr Jules von Ahlfien, for haying arranged
und condusted the forum so very well.

CLOSING SESSION: SLUITINGSESSIE

Mr K.G. Robson ; President
Baic harilik welkem terug mev. West en al die dames.

Ladies, may | say that you add a definiie elegance 10 the view from ihe
platform us | sec you up there, and we are glad o have you bask for this
closing session, 11 is remarkable bow many and various things have 1o be
m i this half hour and hopefully none will be forgotten. First of all I
waould like 1o draw your attention to these lovely floral decorations that
e g days, Respoadible for them ars the
Town Clerk, Mr Gen Human and the Helderberg Flower Club,
1would ulso like 40 direet your attention ance more 10 the murals.on the
walls, They are the work of Mr Juselyn Kerr, the Semerset West Depu-
ty Town Electrical Engincer. We congratulate

1979 AMEU CONVENTION

1 would like at this stage to announce officially that there has been @
change in the venue of the 979 Convention which. if you remember, you
sere informed n it London wis o be beld n Port Elzabeth, Well.
1o changed eircumstances, the decisian has now
Lo Coont k. f VepuE o AL 107 Seqiation whl 63 D12
Randse Afrikaanse Universiteit (RAUJ" in Johannesburg. So will you
definite. The dates will

May | naw invite Clir. Don Frost of Welkom 10 come up to the lectern,
as e wishes 10 say 4 few wor

Clir, D, Frost : Welkam -

M President. Mr Mayor. Ladies and Gentlemen. on behalf of my Coun-
cil I would fike o invite the AMEU to hold their next Technical Mecting
in Welkom in the OFS in 1950,

Mr Boh Barton, our Electrical & Mechanical Engineer has already ap-
plied for and obtained permission from our Council should you wish 1o
accept the ofer.
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It would be quite 4 change to move from the oldest established part of
the sountey to one of our newest sities for your next get-together, What
we in Welkom lack in tradition, | hope we will be ablc to make up in hos-
pitality and in the advantoges we enjoy in 4 heautifully laid out eity with
all the modern faciliies available for such 4 mee

Not that it will be easy to improve on the excellent ornmmhnn of the
present one and | would ke to and thanks 1o
those of the ot i i s 0l
Joved the pisasures of your Fir Cape: And, ultm; §0f et o
me ar the Chinese Philosopher (obviously younger than the man refer-

Mr Barnard earlier) who once remarked that the pleasures of
et bl s, ot 4 wemc . he o i ks
be good, the wine old, but the women neither thereaf! In deference 1o
aur ladics present here to-day, | hasten 10 add that that was an old Chi

nese outlook

The last time the AMEU met in the Free State was 15 years ago in
Bloemfontein and | hope, Mr President that you will be able to consider
our invitation favourably

Mr K.G. Robson : President
R Sl ouss ot Pl (g G ey i t0as-

s om Ty WA coneidar  at e Evecutive Councl Mesting le-
e it we il keep you informed well in

Thrs I kil ghian i ko RInk S sicucnsh e e s pu
for

Mr Jack Wad-
dy and Mrc.-v. ic Theron und Mr Cloete of Ceres. Well we are acknow-
ledging your contributions, not only 1o the AMEU, but to Municipal

Engineeding gencrally In South Altics 14 Jock we albe 300 484 Colra-
grocs hurman gt and we ok yOU 1 Gawie 4 kit pst pre-
S Sl e o Vomorney et of im ARIRIS W thiek
you also Mr Cloete for your contribution years. This will b

G+ s il atiemdiance, et s live I the hops LEs e will e You
many times us our Honorary or Retired Memb i1 of us all
nere | wish you a very happy and satisfying retirement and as it is your




birthday (o-morrow Jack. may we wish you many happy returas of the
day

Mr Mayor, Ladics und Gentlemen, eonferences and meefings like this
don st happet cvernght T ke 3 ot of work by many people and |
ing that we publicly acknowledge our thanks
npre e aroos uidual and rEAMIUTS ihat have
Doy a purt i "\hat has been o most succesful meeting. | sy this with
fesing, becuuse | have really only had work to do i  artial e,
and had little to do before that as it b cen done by thase persons
who will be named as we conclude this hinni

First of all to His Worship, the Mayor, Deputy Mayor and Town Clerk
of Somernct West for theie magnificent hospieity and alao e ol
vement in he

Ta the Mayoress Mes West for her charming and gracious hospitality ex-
tented Lo aur ladies and for her grucious presence throughout the two
days, baie dankie. To the Town Clerk, M Human, also for his complete
uwu\v:m:m in the running of the meeting and for his support of Mr

y. My wife has told me also of his care of the ladies as courier and
guide on their morning tours, and | have no doubt that he has hid the
e tnutying o of a4, (Exiphie).

& spesial and verysincere expression of apprecition 10 M Ken Murphy
for his outstanding tnd willing work in the plan m}umsmg nf
what you s heen a most \mplc!!w: and memorable T
Technical Meeting.

We scknowledse th conuibaionsofth saff of the Elericy Dept.
Town Clerk's Dept.. and the ngineers & Tralfic Depts. of So
memet W

We record our gratitude 10 the sponsors of the luncheons -
lld and P g Lid

Messrs
Messrs Siemens S.A. (P1y) L
Messrs Aberdare Cables VAt Lid, Thank you,

Oue thanks to M De Klark of Sunlam for name tags and folders: to Si
mens Africa Ltd for Note Pads, and 10 Mr Ivan Hess for his assistance as
far as mormonicaions ere soRGeIt

T neighbouring Municipulities - expressians of appreciation -
Mr Palser and Cape Town City Council for assistance in providing for
transport 16 and from the wirport, nd 1o Strand and Gordon's Bay
Councils for assistance whenever culled upon.
Mr Murphy's pesonal thanks 10 the Good Hope Branch of the AMEU
for their support a» NCOUTAEE M

it very warm apprechation 10 the Town Council and fo Mrs Saayma
and her helpers for 4 superb Cocktuil Party last evening, they really aa
you proud My Mayor.
To the charming lsdies who cured for oar many and diverse needs ot the
Reception a Information Desks i to e | ndies uuom-mu the de
licious teas during the meeting, we siy tha

Thanks (0 Mr Stan Hawkeswood. Mr Felix Prins, and Mr R. Gillmour
for impressive papers and to Mr John Morrison and M Jules van A~
ten for Quizzmastering our membet forum scssion. Thank you t0o o the
Diseussion Leaders for ascepling my invitations o intraduce the discus-
sions on the pupers.

s my und pleasure 10 be able 10 give public recog
ition 10 & number of persons wha made invaluable contributions to the
st workin of the whole of this meeti

ng.
now ask my wife, Mauree, 1o make presentations 1o the Mayoress.
Mn ‘West and Mrs Ansic Murphy 45 4 token of our gratitude and affec-

May I also call on Mrs Annatjle van der Wali 1o make a presentation.
(Bouguct prescnted to Mrs Maurcen Robson).

1 now invite sertain membees of Mr Murphy's staff and of the Town
Clerk's Department to receive some small tangible expression of our up-
preciation for the many duties they have performed in the months be-
Tore and during this meeting

Mr Jocelyn Kerr - Deputy Town Elm.lm.u\ Engineer - murals etc.
Mr Sakkie de Villiers - Asst. Town Clerk - Congress Secretary.
Mt v~ Pt addres sysers

Mr Childs - Transport.

Boxh Me Morphy's aod thanks to ur Secretary, Mr Bennie van der
all, for his continuing influence in the work and sctivities of the
AMEL 2nd sbove al, for his support a0d friendship
Many thanks also 1o the President Elect. Mr Piet Botes, for his support.
i e ks e i really hard work
and for the many, m contributions theoughout the whole of
e confbenpes el hi “probably 45 much a5 asything has made
this such un effective working conference.

Thus we have now come to the eoncluding moments of our meeting

However, | have received o message thut Mr Fraser wishes 1o say a fow
words.

Mr DH. Fraser : Durban
Mr President, Mayor and Ladies and Gentlemen

The suceess and enjoyment of a meeting such as this depends largely on
the ability and personal qualities of the Chairman.

Experience is of ol and out Presdent o
high ip o N.OS A in

ng a ull Convention and the activitea of the AMEU

‘addition to cont
for the past year.

But 0y way of hinking he more impertan requicment s the perso.
nality of the

What sort of d the
business of these pm:r:dii\p et pul two days?

Vs in the i plce conscieniousnessand devoron (o duty, complete
reliability in all
derstandably grateful.

Further a sense of honour and a seemingly endless stock of storics for all
oceasions.

Of cansiderable importance s his wefulness, subily combined with o
firmness and on rutl
lessness in keeping his Exceutive v i bbbl
proccedings over before lunch'

ut, 1o my way of thinki
his sincerity und humility,
Craato

Assisted so ably by his charming wife, Maureen, and possessing these en-
Viable qualities. Ken cannot but succeed in ali he undertakes.

Ken Robson's most endearing qualtcs are
is faith in his fellow hums in

Ladies and Gentlemen, | am sure you will agree with mé that the AMEU
Technical Meeting has been an outstanding success. Without denying
the importance of st
the scene by Ken Murphy and his dedicated helpers and the wonderful
hospitality of Somerset West, | am sure . you will also agree with me
that this success is in a large measure due fo the dircetions given by our
President. Ken Robson

On behalf of ull of us who have enjoysd the benefit uf,mu anjerimic,
helpful and benevolent handling of proccedings. K hanl
you very much and cxtend (0 you our very |and wnn.srm he bulan::
of your term of office as President of the Al

Mr K.G. Robson : President
Thank you very much Mr Fraser and may | wish you all a safe journcy.
Tome.

* Ek verklaar hierdie Sewende Tegniese Vergadering van die VMEO afge-
sluit.

I declare this Seventh Technical Meeting of the AMEU closed.
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cives an AMEU tie from Mr. Ken
of the AMEL

The Mayor Clle. A.J. West rec
Presid

Rob

Messes. Ken Murphy, Electrical Engineer Somerset West greeting
the Mayor, Cllr. A.J. West, Ken Rohson. President of the AME
and Bennie van der Want, Secretary of the AMEU

word op tee gétrakteer deur Mev
Burge

s Joaa s, Mist, Calleen Al M
Engelhn id Mrs. Susan le Roux en:
oo Tt 8 ha relaxing atmo-
sphere of the mayoral function
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AMEU MEMBERSHIP ROLL - LEDELYS VMEQ

HONORARY MEMBERS - ERELEDE

BEESLEY, W. Depuly City Flectrical Engincer, P.O. Box 1503,
Bulawayo.
BRADLEY. D.A. 9 Target Kloof Rosd, Port Elizabeth, 6000
DOWNIE, C.G.: 25 Rectory Gardens, Broadwater, Worthing, Susex,
England.

jr DOWNIE, J.C.: 10 Jessop Road, Selection Park, Springs. 1360 #

EASTMAN, HA
West, Cape. 7130,
EWING. R.G.: P.O. Box 779, East London, 5200,

FODEN. A.: 4 Hurdy Road, Seibarne, Fast London, 5200,
FRANTZ, AXCT. 7 New Way. Pinelands. Cape Town, 7405

GILES, P-A P.O. Box 384, Pretoria, 000!

HALLE. C.R= 22 Connasught Road, Pictcrmaritzburg, 3201
JAFFRAY, A. MORTON: 8 Fuirbridge Avenuc, Salisbury, Rhodesia.

NE. RW. 208 Glen Manor, Norihfield Avenve, Olenhazel,
Jobunneshurg 2192 —
. KINSMAN. C.: 7 Highgate Placc, Durban North, w:\

KIPLING, H.G.: 49 Si. James Sireet, East Londan,

“Woodlands Risc", 17 Woodlands Road, Somerset

LEISHMAN, R.: 66 Tana Road, Emmarentia Ext, :;-hnn\;:g m{y

5 LOMBARD, C: Pashus 4181. Germiston-Suid. 1411
MIDDLECOTE, A A Private ag X191, Pretoria, 0001,
.\p MILTON, W.H: 44 Halford Aveniie, Waverley Ext. lnhann:hufg.

MITCHELL, L. 1301 Gromsror Cour, Snel Prade, Dorban, 4001
MULLER, G.J.: Wilcocksweg 35, Blomfontein, 9301

NOBBS, D. MURRAY: 7 Cambridge Park Court, Cambridge Park,
Twinkenham TWI 2N Middelsex, London. England.
PLOWDEN, D.C.: (1 Delta Road, Winston Ridge. 21%
SIBSON. A.R: P.O. Box 9074, Hillside, Rhodesia
SIMPSON, R M.0:: 71 Hunters Way, Umgeni Park, 4051,
SMITH, E.L: | Ropley Ross Street, Amanzimuoti, 4125.
STEVENS, F.- 9 Apsicy Court, 453 Musgrave Road, Durban, 4001
STRASZACKER DR. R.L: P.O, Box 1091, Johannesburg, 2000
TELLES, J.: P.O. Box 1861, Lourenco Marques. P.E.

WERON, G.C Elektrotegniese Ingenicur, Posbus 1, Vanderbilpark,

3

TURNER, H.T:
Rhodesia

VAN DER WALT. J.L.: Posbus 1091, Johannesburg, 2000,

WADDY, 1.C:: City Electrical Engineer, P.O. Box 388, Pictermaritz-
burg, 3200.

wn Electrical Engineer, P.O. Box 121, Umitali,

3

PAST MEMBERS/YOORMALIGE LEDE
ANDHFW W.M.: 29 Beau Vallan, St Georges Road, East London,

TTERBRIDGE, W.H. P.0. Box 369, Port Elzabth, 6000
BARRIE, L1 82 Firs Avenue, Dunvegan, Edenvale, 1610,
BURTON, C.R.: $4 Memorial Roud, Kimberley, 8301

CAMPBELL. AR P.0. Box 3 Inpendhele, 4545,

CLINTON, 18 P.0. Box 4648, Johannesburg. 200,

COETZEE, £ pia Elekiriese Meganiese Afdeling. Posbus 3. Vander-

Posbus 1009, Blocmfontein, 9300,
straat 37, Groenkloof, Pretoria, 0181
ty Supply Commission, P.O. Box 2408, Durban,

4000,

DREYER, H.C.. Chapellestraat 14, Courtrai, Pasl. 7636.
DUNSTAN, R.5.: P.0. Box 15024, Emerald Hill, Port Elizabeth. 6001.
.F.: P.O. Box 24, Margate, Natal, 4275,

FORD, W.P. 16 Abrey Road. Kloof, 3600,

HARVEY, A.Q.: 71 Garden Streer, Redhouse. Port Elizabeth, 6001.
HEASMAN, G.G.. P.O. Bax T7. Fort Victoria, Rhodesia,

HESS. I Blackwood, Upper Mouniain Road, Somersct Wesl, 7130
HONIBALL, G.T.: Posbus 17031, Groenkloof, 0027,

yougs LN 22 Webner Court, St. George's Stroet, Somerset West,

LIERENBERG, .1 Posbus 9, Pretois, 001

MAGOWAN, J M. S.R. Electricity Supply Commission, P.0, Box 377,
Salishury, Rhodesia.
MATHEWS. 1A c/o De
Kimberley, K300,
MCGIBSON. J: -0, Box 164, Carletonville, 2500,
MOLE. E-W. P.O. Box 19663, Bramicy, 2018,

"

Becrs Consolidsted Mines Lid. PO, Bos 616.

vV

MeWILLIAM, E.A 202 Nicholson Street, Brooklyn, Pretoria, 0181
MULLER, HMS.: | Neser Street, GraafT-Reinct, 620,
POTGIETER. NA.: Webbstraat 1211, Queenswood, Pretoria, 0186,
PSOTTA, K.U: Malherbestraat 9, Upington, §400.
EICHERT, W.: pa Universitcitsingenieur.
aupsiad., Privasisak, Rondebosch, 7700
ROSSLER, A.: 3 Greenwood Raad, Pietermaritzburg, 3201
THERON, W.C.: Rouweg 19, Worcesier, 6850,
VERSCHOOR, D.R.: PO, Box 36, Fori Beaufors, 5720
WILLIAMS, T P.O. Box 1617. Pretoria, 0001

WYLIE. RAS.: P.O. Box 217, Germiton, 1400.

Universiteit  van

v

Jl/(bws C.E.: City Electrical Engineer, P.O. Box 369, Port Elizabeth

ENGINEER MEMBERS - INGENIEURSLEDE
AMmH\R K.L: Electrical Engineer, P.0. Box 21, Somerset L«\/
BMIFY R.V.: Boraugh and Electrical Engineer, P.0. Box 72, Stanger,

BARNARD, P12 Elcktrotegniese Ingenicur, Posbus 6. Delmas, uw\/
BARNARD, W - Cily Electrical Engineer, P.0:, Box 669, Johanneshurg. ‘/

BAMBER F.W.: City Electrical Engineer, P.O. Box 1803, Bulawayo.

2000
/  BARTON, RW. City Elestrical Engineer, P-O. Box 708, Welkom, 9460.
nimn G.R.: Town Electrical Engineer, P.O. Box 176, Grahamstown.

BLEACH, R L. Town Electrical Engincer, Empangeni, lmu,‘{/
BOBEK. K.H.. Borough Engineer, P.O. Box 17, Eshowe, 3815,
BOOYSENS, L.: Elektrotegniese Ingenicur, Posbus 155, Vrede, 2455,
BOSHOFF, T.L.: Electricity Department, Civic Centre, Oudishoorn,

Bi RHARDLJ, L.

662
BOTES, P.J.: Elekirotegniese Ingenieur, Posbus 217, Roodepoort. 1725,
BOTHA, N.5: Town Elecirical Engineer, P.O. Box 288, Bloemfontein.

BOTHMA. O.; Engincer in Charge. P.O. Box 25, Mosselbay, 6500.
BOYACK. |.F.: City Flectrical Engineer, P.O. Box 423, Pretoria. 0001
BOZYCZKO. P.O, Box 15, Estcourt, 3310,

BRIERS, D.8: Elektrotegnicse Ingenisur, Posbus 302, Kroanstad. 9500
BRUMMER 10 Elekirotegnicse Ingenicur, Posbus 17, Stcllenbosch,

¢

CLARKE, M M .- Assistant Elestrical Enginces
maritzburg, 3200

CLOETE. J: Chief Electrical Engincer, P:O. Box 44, Ceres, 6835.
CLOETE, D.J: Pasbus 42. Despatch, 6230,

0. Box 399, Pieter-

D
DAVIES, EG:: City Electrical Engincer, P.O. Box 399, Pietermaritz-

burg,

DAWSON. 1.D.: Municipal Electrical Engineer,
Uitenhage, 6230

DE BRUIN, H.J: Elekirotegniese Stadsingenieur, Posbus 218, Rand-
fomein, 1760.

DERNIER, W.: Elccirical Engineer, P.0. Box 206, Aliwal North, 5530
DE VILLIERS, EE: Elcktrocgniese Ingenieur, Posbus 16, Rusten-
Burg, 0300,

P.O. Box 45,

. N.B.; Posbus 48, Enmclo, 2350.

DE WET. L.DM.: Posbus 5, Brakpan. 1540

DREVER, L.: Elektrotegniese Ingenicur, Posbus 19, Westonaria, 1780,
DU PLESSIS, C P Elektrotegniese Ingenicur, Pasbus 37, Worcester,
6850,

E
EHRICH, 1A Town Electrical Engineer, P.O. Box 66, Standerton,

F

FORTMANN, AH.L: Town Elecurical Engineer, P.O. Box 215,
Boksburg. 1460.

FRASER, D.H.: Cily Eleetrieal Engineer, P.. Box 147, Durban. 4000.
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FUTCHER. L Municipal Electrical Engineer, P.O. Box 13, Kempton
Park. 1620,

G

GAMBLE. J.8: Burough Engineer, P.O. Bax 71, Greytawn. 3500
GERTENBACH, 1J. Elckirolegniese Stadsingenicur, Posbus 17,
Upington, 8800,
GREYLING, 1.P.J.
Pictersburg, 0700.
GROBLER, J.
Bethlehem. 9700,

Elektrotegniese Stadsingenieur, Posbus 111,

Elcktrotegniese  Stadsingenicur. Poshus 51

H

HAIG-SMITH, D.: Town Electrical Engineer, P.O. Box 113,

Queenstown, 5320,

HALLIDAY, K.W.J.: Municipal Elcctrical Engincer, P.0. Box 8, Port

Shepstone, 4240,

HAMMERSCHLAG, S.N:: Town Electrical Engincer, P.O. Box 3. Bed-

fordview, 2008,

HAWKESWOOD, SH.: Town Electrical Engineer, Private Bag,

Richards Bay,

HEYDENRYCH, JE

Middelburg, Tyl. 1050.

HUGO, A HW.. Town Electrical Engincer, P.O. Box 78001, Sandion,

2146,

HUGO. 1.G : Elestrical Engincer. P.0. Box 31, Bredusdorp, T260.
Montag

Elckirotegniese Ingenicur, Pasbus 14,

HUYSAMEN, G.A - Dorps-Elckiriese Ingenicur, Posbus 2

K
KOESLAG, HJ: Elckirotegniese Ingenieur, Posbus 52, Robertson,

6705,
KRUGER. M.J.C.: Elektroiegniese Ingenieur, Posbus 13, Port Alfred,
6170,

1
LABUSCHAGNE, 1.J: Elckirotegniese Stadsingenicur, Posbus 86.

Walvishaai, swn 9190
LE ROUX.

Ingenicur, Posbus 36,
835,

LEWIS, L.: Town Electrical Engineer, P.O. Box 59, Windhoek, SWA.

9100,

LOCHNFI J. van S: Elekirotegnicse Ingeniur, Posbus 106, Brits,

Lorun‘ G.A.: Elektrotegniese Ingenicur, Posbus 34, Poigietersrust.

600

Lousscr, 1A, Elektrotegnicse Ingenieur, Posbus 1014, Benoni, 1560,
L.: Elektrotegniese Stadsingenieur, Posbus |2, Paarl, 7620.

LVNCH EC. City Electrical Engineer. P.O. Box 73, Salisbury.

Rhodesia.

M

MALAN, J.G.: Elektrotegniese en Meganiese Ingenieur, Posbus 13,
Kempton Park, 1620,

MeMILLAN, K.H.D. Elecirical Engincer, P.O. Box 47, Umtata, 5100
MeNEIL. J.L: Town Electrical Engineer, P.O, Box §, Kokstad E, Gri-
qualand, 4700

MILLEN, T.J.: Town and Electrical Engineer, P.O. Box 24, Tzaneen,

0850,

MOSTERT, S.A.: Elektrotegniese Ingenicur, Posbus 19, George, 6330
MURPHY, K.J.: Municipal Electrical Engineer, P.0. Box 19, Somersct
West, 7130,

N

NORTJE, G J.: Poshus 145, Germiston, 1400,

o

ODENDAAL. M.W.: Elekirotegniese Ingenieur, Posbus 4, Alberion,
1450,

P
PALSER. D.C.: City Electrical Engineer. P.O. Box 82, Cape Town,
HO00,

PETERS, A.G.: Town Electrical Engincer. P.O. Box 278. Guwelo,
Rhodesia.,
PIKE, E.

PIVA, JH. Principal Engincer, Amatola Row No. 73, Kingwilliams-
600,

town,
POTGIETER. D.ET: Elektrotegniese Stadsingenicur, Posbus 14103,
Verwoerdburg, 0140,
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PRETORIUS, E, de C. Elekirotcgnicse Stadsingenicur, Posbus 113,
Potchefstroom, 2520,

PRETORIUS, 1W.: Assistent-Elekirotegniese Ingenieur, Posbus 23,
Nigel. 1490

PURDON, D.: Tawn Electrical Engincer, PO, Box 67, Phalaborws
1390

®
RATTEY, WP, Electrical Engineer, P.O. Box 3, Strind, 7140
ROBSON, K.G.; City Electricul Engincer, P.O. Bux $29, East London

5300,
RUSH. W.G.: Town Electrical Engineer, P.O, Box 76, Dundee. 3000

s
STRAUSS, 1.C Elekirotegniese

nicur, Posbus 60, Susalburg, 9570,

Tt BRUGGE. E.J.: Elekuroregniese Ingenieur, Posbus 7, Lichienbury

TEN GATE, 1 Elekicotegaise Ingrieur, Posbun 7. me-.ml
TRAUTMANN. £ PEW.: Electrical Engincer, P.0, Box 29, Ladysmith,
170,

TURNBULL, A.F:: Town Electrical Engineer, P.O, Box 35, Verecnig-
ing. 1930,

v
VAN DEN BERG, AJ.: Elektrotegnicse [ngenieur, Posbus 94, Krugers-

dorp,

VAN DER MERWE, DS Elekirotegniese Ingenicur. Posbus 3. Wit
bank, 1035,

VAN DER MERWE. F.. Flekirolegniese Ingenieur, Posbus 3,
Carletonille, 2500,

VAN HEERDEN, W.JB.: Elektrotegniese Ingenieur, Posbus 201,
Headelber

: Elekirotegniese Ingenicur, Posbus 33,

n, 1300,
VAN TONDER. C.J.: Elekiroiegniese en Werkiuighundige [ngenicur,
Posbus 21, Odendaalsrus, $480.

VAN WK, A i Elektrlegnies Ingeriear, Posbis 45, Nelspru, 120,
VELDSMAN, D.E: Elekirotegniese Ingenicur, Posbus 57, Vryheid,
3100

VENTER, G..: Elektrotegniese Ingenicur, Posbus 9, Meyerion, 1960.
YON AHLFTEN J K. Elcktrotegniese Ingenieur, Poshus 45, Springs,
1560

VOSLOO, C.: Posbus 628, Kimberley, $300,

ASSOCIATES/ASSOSIATE

nm H.D.: Deputy City Elestrical Engineer, P.O. Bo 529, East Lon-
msnun—' 1.1 Elektroegniese Ingenieur, Posbus 3, Vanderbijipark,

BRINK‘ H.J.: Groepingenicur, Posbus 288, Bloemfonicin, 9300,

{
CARTER, C.T: Assistant City Electrical Engineer, P.0O. Box 2, Cape
Town, 000,

D

DE VRIES, G.S.: Grospingenieur-Verspreiding. Posbus 1079, Bloem-
fontein, 9300

DE BEER, W.H: Adjunk-Elekironicse Stadsingenicur, Posbus 48,
Warmbad, 0480,
DELPORT, J.L.F.
Edenvale, 1610.
DU PLESSIS, C.J: Posbus 868, Kempton Park. 1620.

DU PLESSIS, Gc Adjunk-Elektrotcgniese Stadsingenieur. Posbius 94,
Krugersdorp,

DE mums\ A S Electrical Engincer, 44 Wale Street. Cape Town,
H001

Adjunk-Elekironiese Stadsingenieur, Posbus 25,

H
HILL, DR City Electricity Depariment, P.0. Box 147, Durban, 4000.

L

LAMPRECHT, B.C.: Privaatsak X014, Benoni, 1500,
LEIGH, R.A.: Deputy City Electrical Engineer. PO, Box 699, Johannes-
burg. 2000
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The ever inareasing
Power Demand.

Everybady requires more and more power.
Consequently, the peak loads of generation,
istribution systems increase

s want 10 satisfy everybady
P as many appliances as
possible ‘off' during peak periods and restoring
the supply during off-peak periods. This is where
the Zellweger Ripple Control comes in

Ripple Control is a means by which numerous
independent switching operations at_different
Points are controlled throughout the network from
one central control point. Audio-frequency im
pulses, superimposed upon the mains valtage. are
used s  control medium. The existing power net-

B viven)

works, apart from transmitting en
& carrier for the control impuises
Zellweger Ri
fields. such 3-u
des, and allows cer
and signals, street and sk

ens many other
enance staff, fire
alised control of traffic
ip window light-

ing etc

Zeliw er is one of the world's leading manu
facturers of Ripple Contral Equipment. Zéllweger
Equipment has been used to reduce electric

power peaks in Europe and all over the world
for more than 25 years. Would you like to know
ore about our Ripple Control Syster
experts will be happy to advise you

Zellweger Uster Ltd., CH-8610 Uste

Sole Agents in Southern Africa:
Farad Pty. Lid.. 5 Zambesi Road. Emmarenti

fSwitzerland

South Africa 2001 —
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™M
MEINTYRE, H.A - Town Elecirical Engineer. P.O. Box 35, Vereeniging,
1930,

o
OPPERMAN, D.1.: Elekirategnicse Ingenieur. Pashus 45, Springs. 1560,
P

POLLOCK, T Electrical Engineer, PO, Box 3, Gordon's Bay, 7150,

R

RAUTENBACH, G.
Klerksdorp, 2570
RHEEDER, R.J.B.: Posbus 41, Catheart, 5310,

Elektrotegniese Ingenieur, Posbus 99,

s
srrmus EH. Depull City Electrical Engincer, P.O, Box 699,

ipal Engineer (Distribution), P.O. Box 369, Port

STEENKAMP. P.J Assistent-Elektrotegniese Stadsingsnicur, Posbus
14013, Verwoerdbarg, 0140

SURTHEES, EH. Depaty Town Engincer, P.O. Box 21
1460,

Bokshurg

VAN DER WALT, C.J.: Privastsak X014, Beroni, |

VAN SCHALKWYR, AP, freme el Stadsingenicur,
us 283, Bloemfontein, 9300,

w

WRIGLEY, P.: Deputy City Elec

Rhodesia.

al Engineer, P.O. Box 73, Salisbury.

ASSOCIATE MEMBERS - ASSOSIAATLEDE

BEKKI-R M.J.: Elekirotegniese Ingenieur. Pasbus 96, Louis Trichardt,

mcu L
BOTHA, A.: Hoof van Elckiricse Afdcling, Posbus 6, Delm
BUISSET, J A+ Elcktrotsgmiess Tngenicur. Posbus 34, rkacy, 2620

CIAXTON. H.D. Electrical Engineer, P.O. Box 71, Graafl-Reinet,
6280,

D
DAUTH. W.J.: Chief Electrical Engineer. P.O. Box 48, Volksrust. 2470,
DE BRUYN, €.D.; Elekiroiegnicse Stadsingenizur, Posbus 15, Willow-
more, 6630

DU TOIT. AJ: Flekirotegniese Ingenicur, Posbus 37, Vilioenskroon,
9520,

¥
FLETCHER. J.L Deputy City Flectrieal Engineer, P.0. Box 147, Dur-
100,

G
GUUSSARD,FJ Hoofelektrisién, Posbus 14, Koppies, 940,
Electrical Foreman, P.O. Box 35, Matatiele. East Giri-

w.l-m 7o
EYLING. B.C.: Electrical Engineer, P-O. Box 48, Ermela, 2350

GROVE. € R Hoofelckirisién, Posbus 43, Harrismith, 9830,

GREYLING. AJ: Semior Tepniese Beampie, Privaatsak X206,

Stunderton, 2430,

GROTIUS. R.1: Posbus 13, Dewetsdorp, 9940.

H
HARPESTAD, P P.O, Box 21, Knysna, 6370
HOBBS. J L: P.O. Box 45, Uitenhage, 6230

3
JORDAAN. PW. Hoof van Elekirotegnicse Afdeling, Poshus 34,
Ptgietersrus_ 0600,

K

KOBUS. E £ Senior Elektrisién, Posbus 5, Postmasburg. $420,
KOK, JA: Waamcmende Elektroicgnicse Ingenicus, Posbus S5,
Middelburg. KP, 3900

KREBS, W.F.: Privaatsuk 2209, Otjiwarongo, 9210,

L
LAAS, C.P: Elekirotegniese Ingenieur, Posbus 15, Kenhardt, 5900,
AMEU TECHNICAL MEETING - MAY 1978

M

MARAIS, 1S Posbus 10, Carnarvon, 7060,

McNAMARA, AB.: Electrical Eumnni’o Box 21, Komga, 4950.
MULDER, JA.C: Poshus 60, Piketberg

MYBURGH, G.: Elcktrotegniese Ingenicur, Posbus 4, Kuruman, 8460,
MOSTERT, A H.: Posbus 53, Swakopmund, SWA, 9180

N
NEL, LTF: Flekirowpniese Stadsingenicur, Posbus 33, King
Williamstown. 3600,

EVIE: Belaroiegniess ngerieir, Misitpdliek, Pitien:

PEENS, 1 .Dmmmsemeuv Poshus 24, Carolina, 185,
PRETORIUS. PULR: Elekirotegniese Stadsingenicur, Posbus 35,
Vryburg, 8600

5
SMALL.CTR: Tawn Electrical Engineer, P.O. Box 9, Beaufort West,
0

SMITH, F.H.. Elecirical Engineer, P.0, Box 42, Despatch, 6220,
SWART, T.L: Elektrotegniese Ingenieur, Posbus (0, Glencoc, 2930

v
VAN DER SCHYFF, G.W.. Stadsingerieur, Posbus 3, Bethal, 2031
VAN ROOYEN, H.E. Dorps- Waterwerke en Elektrotegniese
Ingenieur, Munisipaliteit, Kirkwoud, 6120,

VENTER, JA.: PO, , Cape Town,

VIDLER, J A2 PO, Box 21, Jeffreys Bay, 6330.

w
WHEELER, D.J.: Poshus 13, Burgersdorp, $520,

LOCAL AUTHORITIES/PLAASLIKE BESTURE.

A

Adelaide, C.P.
Alberton, Tl
Aliwal North, C.P.

B

Barberton, Tvi
Benani, T,
Blosmfontein, OVS

Bantocsake-Adminisirasieraad, Suid-Transyaal,
Bedlordview Village Council, Tvl,

Bethlehem, OVS,

Bothaville, OVS.

Brits, Tvl

Cape Town

Carolina, vl

Carletonyille, Tol.
atheart

Cradock, KP.
D
Duiwelskioof, Tl

Delmas, Ty
Dundee, Natal.

Evander, Tvl.
Edenvale, Tvi
Eshoue, Natal,
Eripangeni, Natal
Escourt, Natal.



Fohville, Tvl,
Fort Beaufort, CP.

G
Gearge, CP.
Gabibis, SWA,

Gordonsbay, CP.
Greytawn, Natal.
Glencoe, Natal.
GraafT-Reinet, CP.

H

Heidelberg., Tol,
Henneman. OVS.
Howick, Natal.

3
Johannesburg
JefTreysbaai, KP.

®
Kakams, KP.

nhardt. K
Kirkwood.,
Noknas: D Grskwnland
Kroonstad, OVS.
Keetmanshoop, SWA
Kimberley. KP.

Klerskdorp, T,

Krugersdorp, TV
Kempton Park, Tl
King Willimstown, CP.
Knysna, KP.

Koppies. OVS,
Kurumin, KP.

L

Ladybrand, OVS.
Louis Trichards, T,
Ladysmith, Natal
Lydenburg, T
Lichtenburg, Tl

M
Mafeking, KP.

Middelburg, KP:
N

Nelspruit, Tol
Newcastle, Natal.
Nigel,

Ous-Randse Bantoesake-Administrasiersad,
hjiwarongo. SWA.
Oudtshoorn, KP.

P
Puarl. KP.
Pietcrmaritzburg. Natal,
Plettenbergbai, KP.
i Natal,
ersrus.
PortLUhan A Healh Biand, Pretora Tl
Parys. OVS,
Pietersburg. Tol.
Port Alfred, CP.

Phalaborwa, Tvi
"

Piet Retief, T
Port Elizabeth, CP.
Potchefstroom, vl

Q
Queenstown, CP.

R

Randiontein, Tri
Robertson, CP.
Richardsbaai, Natal.
Roodepeort, Tvl
Riversdale, C
Rustenburg, Tvl.

s

Sandion, Tyl
Somerser West, CP,
Sunger, Natal,
Strand, KP-
Susclburg, TV,
Springs, TVl
Stellenbosch, KP.
Swakopmund, SWA.
Somerset Fast. CP.
Standerton, Tul

T
The Divisional Council of the Caps

Tzaneen, Tvl.

U
Uiterhage, CP.
Umtata, Transkel.
Upington, CP.

v

Vanderbijipark. Tvi
Viljoenskroon. OVS.
Vredenburg-Saldunha, CP
Vereeniging, Tvl
Virginia, OVS.

Viyburg. KP.
Verwoerdburg, Tvl.
Valksrust, Tl

Vryheid, Natal.

w

Waluisbay, SWA.
Wellington, KP.
Westonaria, Tvl

Wolmaransstad, Tvl.

AFFILIATE MEMBERS/GEAFFILIEERDE LEDE.

A

AECI Lid: P.O. Box 1122, Johannesburg. 2000, Tel, 214651

A.n Brothers (Piy) Lid: P.O. Bax 6061, Johanneshurg, 2000: Tel. 834-
ans|

/\T‘W Electrical (Pty) Lid: P.O, Box 2873, Johannesburg, 2000.

36-

0301
Aberdare Cables Africa Ltd: P.0. Box 494, Port Elizabeth, 6000, Tel. $3-
1308
Adums Ripley & Durr: P.O. Box 31126, Braamfonsein, 2017, Tel. 724-
3565

African Cables Limited: P.0. Box 172, Vereeniging. 1930, Tel. 4:2021
Allenwest-GE Sales (Pry) Ltd: P.O. Box 6168, Johannesburg, 2000, Tel
3511
Alusaf: P.O. Box 284, Empangeni, 3850. Tel. $-111 (Richards Bay)
Anode Electrical Engineering & Construction Co. (Pty) Lid: P.O. Box
673, Brakpan, 1540, Tel, 556211
VMEQ TEGNIESE VERGADERING - MEI 1978



Asea Efeetric (Pty) Lid: P.O. Box 691, Pretoria, 0001, Tel. 79-7020

Aveliffe Cables Lid: P.0. Box 5244, Johannesburg. 2000, Tel, 609-4020
Aseid Reunert (Ply) Ltd: P.O. Box 157, Bedfordview, 2008, Tel. 53-8614
Avon Wire (Pry) Lid: P.O, Box 162, Randfontcin, 1760, Tel, 6633645

B
Ballenden & Robb: P.O. Box 4648, Johannesburg, 2000, Tel. 22-6971
Brian Colquhoun. O'Donnel & Partnees (Pty) Lid: P.O. Box 31757,
Bramfonicin, 2017. Tel 394376

British Ins. Callender’s Cables of S.A. Lid: P.O. Box 2827,
Johannesharg. 2000. Tel 240181

Brown Boveri Orsal (Pry). P.0. Ba 10966, Johanneshurg. 2000, Tel 618

700

Gt Gerienbach, Vorster en De Vriés: Posbus 1079, Blocmfontein,
9300, Tel. TROK|

Chemilite (Pry) Ltd: P.O. Box 25720, Denver, 2027, Tel. 616-1313
Chloride Elect. Storage Co. of S.A. Limited: P.0. Box 39264, Bramley,
2018, Tel. 452216

Cibe-Geigy (Ply) Lid: P.0. Box 92, Isando, 1600, Tel, 9759830
Clinkscales Maughan Brown & Partners: P.0. Box 196, Port Elizabeth.
00, Tel, 2.9779

Clinkscales Maughan Brown & Purtncrs: P.O. Box §70, Cape Town,
8001

Camplets (abhu hiummrm (Piy) Limited: P.0O. Box 107, Mondeor,
2110, Tel, &

Conradie DJl & \rmnuu Rasdgewende Elektricse Ingenieurs, Posbus
17031, Groenkloof, Pretoria, 0001, Tel, 31755

Crampton Parkinson S.A. (Pty) Lid: .0, Box 4236, Johannesburg, 2000
Tel. 6R0-3400

Cu Al Engincering (Pty) Lid: P.0, Box 228, Dalbridge, Natal, 4014, Tel,
Bam

D
Drewett, lan & Pariners: P.O. Box 33, Johannesburg. 2000, Tel, 434.5381
Duliinson Performed Ling Products S.A. (Pty) Ltd: 180 Ortman Road,
Pietermaritzburg, 3201, Tel. 23344

Du Toit C.4. & Pariners: P.0. Box 4256, Pretoria, 0001, Tel, 38:991
De Toit C.A. & Vennote (Suid): Posbus 6089, Kapstad, 8012. Tel. 26-
4

'
Duropenta (Tul. (Pry) Lad: P.O. Box 389, Getmiston, 1400, Tel, 349241

E
Eberhardt-Martin (Py) Ltk P.O. Box 85027, Emmarentia, 2029, Tel. 46+
2%

Egilube Flmln Cundwu (Piy) Lid: PO Box
0001, Tel

Electrical c.\mmm Association of 5.A.: P.O. Box 5327,
Johannesburg, 2000, Tel, §34-1087

Electrical onm:han(.n (Piy) Lid: P.O. Box 70, Benoni, 1500, EMAG,

F\eulrulEns-mnn!(Pmna P-O. Box 27129, Benrose, 201 1. Tel. 24-

|, Rosslyn, Pretoria,

& Vennate: Posbus 4083, 2000, Tel.

herm Germish,
2541 -
i it Enincerin (1) Lik P.O. Bon 609, Jbsneburg. 000 el
29855

F
Fulmen Africa (Piy) Lid: P.0. Box B023, Elandsfontein, 1406, Tel. 36.
201
Facud (Piy) Limited: P.O. Box 31220, Braamfontein, 2017. Tel, 41-4436
Fuchs Electrical Ind. (Pty) Lid: P.O. Box 3738, Alrode 1451, Tel, $64-
1800

Fuji Appliances $A. (Pry) Lid: P.O. Box 553, Pinetown, 3600. Tel. 84-
7434

Gwluwm Da Villers & Parners: P.O. Box 2168, Cape Town. 800,

Tel, 2.2

GEC llnlnu‘ Produsts (Piy) Lud: Private Bag 1. Bramley, 2018 Tel.
5261

GEC Power Distribution Limited: P.0. Box 13024, Knights, 1413, Tel.
126-3526

| (Cape) (Piy) Lid: P.O. Box 152, Salt River, 1925, Tel.

P.0. Box 2512, Cape Town. 8000, Tel. 20454
AMEL TECHNICAL MEETING - MAY 1978

Mawker Sddeley Aficn Switchgen (Py) Lid P.O. Bos 3105, Braam-

fontein, 2017. Tel. 391911

Hawker-Siddeley Mnea Tml\;l‘mmaﬂ (Pty) Limited: P.O. Box 426,

Kempton Park, 1620, Tel

Heleiran Elocinic . Liii: PO Box 881, Johanneshurg, 2000, Tel.
7033

Hill, Kaplan, Scott & Partners: PO, Box 17321, Hillbrow, 2038, Tel, 642

479
Hulletts Aluminivm Limitcd: P.0. Box 25, Olifantsfontein, 1665, Tel 61.

01
Hubert Davies & Co. Limited: P.0, Box 1386, Johannesburg, 2000 Tl
%2511

1
Jackson A.: P.0. Box 9181, Johannesburg, 2000. Tel. 430430

K
Kantey. Loteryman & Asstey: 74 Oxford Street, East London, $201.
Tel, 23635

Kilpatrick $.A. (Py) Limited: P.O. Box 6869, Johannesburg, 2000, Tel
9383

L
Lighting & Allied Services: P.O. Box 11280, Johannesburg, 2000, Tel
8387760

M
Marais G.H. & Vennote: Posbus 1789, Pretaria, 0001, Tel, 31-681
Marthinusen & Coutts (Pty) Ltd: P.O. Box 469, Johannesburg. 2000, Tel,
258167

Marthinusen L H, Limited; PO, Box 25664, Denver. 2027. Tel. 25-8961
Meissncr H.G. & Co. (Pty) Lid; P.O. Box 10867, Johannesburg, 2000.
Tel, RIB4714

Merz & McLellan: P.0. Box 31012, Brasmfontein, 2017. Tel. 724-M21
Metal Rolling & Tube Co.: P-0. Box 39045, Bramley, 201K, Tel. 406831
Midlund Equipment (Pty) Lid: P.0, Box 440, Kempton Park, 1620, Tel,
975.5941

N
North & Roberison (Puy) Ltd: P.O. Box 300, East London, 5200, Tel, 23-
317

NK.F. Groep: P.O. Box 8514, Johannesburg, 2000, Tel. $3-1318

o

Ogatin (Pry) Limited: P.0. Box $14, Roodepoort, 1725, Tel. 21-778
Osborn. Samuel (S.A ) Limited: P.0. Box 25619, Denver, 2027. Tel. 616
213

Ove Arup & Partners Consulting Engineers: P.O. Box 52285, Saxonwold,
2132, Tel. 42-6624

Pm\ African Electric [lﬂ‘v) Llﬂ PU Bon 116, Kloof, 3640. Tel. 76-3020
Pilkington Brathers (Pt ted: P.0. Box |11, Springs, 1560, Tel. 56

1485
l'nvlh General Cables (S.A.) (Pty) Ltd: P-O, Box 605, Florida, 1710, Tel,

thswlu (Pty) Limited: PO, Box 391, Springs, 1560. Tel, 818-5811
Power Engincers (Ply) Lid: P.0. Box 4, Eppindust, 7475

Power Linies (Ply) Lid: P.O. Box 1959, Jahanneshurg, 2000. Tel, 725-5350
Powerlite Electrical Whelesalers (Ply) Ltd: P.0. Box 3002 Pretoria,
0001, Tel. 48-2841

®
Raychem (Pty) Limited: P.0. Box 134, Olifantsfontein, Pretoria, 1665,
Tel, 61-1628
Republic Power & Commusieaion Co. (Ps) Limied: .0, Box 3440,
Johannesburg, 2000, Tel, 724026
Reuniet & Lone Limitet. PO, Bon 92, Johanneshurg. 2000, Tel, 836-
1351
Reyrollc & Co. Limited: P.O. Box 1975, Salisbury, Rhodesia

rolle Parsons of S.A. (Pry) Limited: P.O. Box B8O, Elandsfontein,
1406. Tel. 36-2866
Rogers G.5. (Py) Limited: P.O. Box 27169, Benrose, 2011, Tel, 248134

s
S.A. National Committee on [llumination: P.0. Bex 395, Pretoria, 0001,
Tel. 77010



S.A. Philips (Pry) Limited: P-O. Box 7703, Johannesburg, 2000, Tel. 24-
o531

SATI. (Edms) Beperk: Posbus 361 Silverton, 0127, Tel. 43-2281
Scattish Cables S.A. Limited: P.O. Box 2882, Johannesburg, 2000, Tel
284381

Sm;nm S.A. (Pty) Limited: P.O. Box 4583, Johannesbiurg, 2000, Tel.

samrwmh (Piy) Limited: P.O. Box $1319. Randburg, 2125. Tel. 46

.SA General Electric Co. (Pty) Lid: P.O. Box 5032, Benoni South, 1500,
Tel, 524111

Sentrachem Limited: P.O, Box 61204, Marshalltown 2107, Tel, 8368911
Simplex. ghing (Pr) Limite: PO. Box 61067, Marshallown,
2107, Tel

Prssise Eacthing Division (Pty) Limited: P.O, Box
3310, Johannesburg, 2000, Tel, §33-1

Stone Plat Electrical (Stameor) (Pty) Limited: P.O. Box 50392, Rand-
burg, 2125, Tel. 481150

Sulzer Bros. S.A. Limited: P.O. Bos 930, Johanneshurg, 2000. Tel. 614
412

Square D (Pry) Lid: P-O. Box 4212, Luipaardsvlei, 1743

T
Thorm Lighting $.A. (Piy) Limited: P.O. Box 4075, Indusiria, 2042, Tel.
09.2404

3M South Africa (Pry) Limited: P.O. Box 10465, Johannesburg, 2000,
Tel 36-3211

Tubemakers of $A. Lid: P.0. Box 20129, Peace Haven, 1934, Tel. 825
1

u
Uniplan (Pry) Limited: P.O. Box 7259, Johannesburg. 2000, Tel 228971
Usco Cable Co. (Pry) Limited: P.O. Box 43, Vereeniging, 1930, Tel. 4-

Usko Aluminismkorporasie (Edms) Bpk: Pocbus 7, Richardsbaai, 3900,
Tel. 5200

v

Vaja Products (Piy) Limited: P.O, Box 352
1614

J.D. van Niekerk en Genoie Ing: Posbus 50645, Randburg, 2125, Tel,
432874

Northeli, 2115. Tel. 678-

Vetisa (P1y) Ltd: P.O. Box 15783, Pretaria, 0001

w

Waco Distributors: P.O. Box 461, Johannesburg, 2000, Tel. 217811
Wardle & Simpson: P.O. Box 15079, Port Elizabeth, 6000

Weyers Anb& Hubed: P.O. Box 114, Pretoria, 0001, Tel, 20921

¥
Yorkshire Switchgear S A (Piy) Lid; P.O. Box 15T, Pinctown, 1600, Tel
721501
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WORTH THEIR
WEIGHT IN GOLD

All GEC Knights manufactured products keep the rand where it belongs —in South Africa.
You gain and so does the Republic. That's why they are worth their weight in gold.

GEC Power Distribution (Pty) Ltd



ASEA
POWER IN THE SERVICE OF MANKIND

The range of products manufactured by Asea in South

Africa include the following

Power and distribution transformers from 25KVA to

800 MVA (up 1o 400KV)

Instrument transformers (up 10 275 V)

Surge arrestors (up to 132 kV) ASEA Gro,
up

b ool ) This valuable intemational ink has enabled us to serve

O e e\ i ko soceseonds South Africa in the forefront of engineering, with many

el ;
Telephone, pilot and control cables 10 rgecH

Although we are a public South African companys.
established in 1948, we still have access 10 the
lise of the vast

Aerial self supporting cables
LIFLAM flame retardant cables
Asea Electric South Africa Limited.
P.0. Box 891 Tel: (012) 79-7020
Pretoria 0001 Tolex 3-725 SA

€t 0080



