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The ever increasing
Power Demand.”

Everybody requires more and more power.
Consequently, the peak loads of generation,
transmission and distribution systems increase.
The Supply Authorities want to satisfy everybody
which means switching as many appliances as
possible ‘off’ during peak periods and restoring
the supply during off-peak periods. This is where
the Zellweger Ripple Contral comes in.

Ripple Control is a means by which numerous
independent switching operations at _different
points are controlled throughout the network from
orie central control point. Audio-frequency im-
pulses, superimposed upon the mains voltage, are
used as a control medium. The existing power net-

works, apart from transmitting energy. serve as
a carrier for the control impulses.

Zellweger Ripple Contral also opens many other
fields, such as calling-up maintenance staff, fire
brigades, and allows centralised control of traffic
signs and signals, street and shop window light
ing et

Zellweger is one of the world's leading manu-
facturers of Ripple Contral Equipment. Zallweger
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
more about our Ripple Control Systems? Our
experts will be happy to advise you. M2N0E

I e

Zellweger Uster Ltd

Farad Pty Ltd.. 5 Zambx

L5

CH-8610 Uster/Switzerland

Sole Agents in Southern Africa:
si Road, Emmarentia/South Africa 2001

Tel. 41-44 46




PHOSWARE LIGHTING

By courtesy of Potchef: M

To that our p ply 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 as well as design and t of lighting
equipment are some of the Laboratory functions. Visitors are welcome.

J HILLS ROAD EXT., SELECTION PARK, & /)
INDUSTRIAL SITES, SPRINGS, Transvaal (i
TEL. 562054, 56-3122 P.0. BOX 391, SPRINGS >

1560

(PTY) LTD.

VMEO KONVE




Die groot oortuiger.

U kan vir voornemende kopers sé u produk is
goed.
Party sal u sondermeer glo.
Meeste sal nie. Hulle moet eers oortuig word.
Die SABS-merk is ’n groot oortuiger.
Dit oortuig die publiek. Hulle weet dis die merk
van gehalte.
Dit oortuig die owerhede. Daarom is dit
nou as staatsbeleid aanvaar om

voorkeur te gee aan produkte
wat die SABS-merk dra.

Dit oortuig kopers in die

buitela:id. In meer as

S+ A\ 70lande word die

G&’ .} SABS-merk
e === 3anvaar as bewys

dat’n produk aan bepaalde standaardspesifikasies
voldoen.

Dit is maar een voordeel van die SABS-
merkskema. Kom gesels of skryf vandag nog en
ons sal u vertel van al die ander voordele.

i A
2% ) Merk van gehalte
Rig u navrae aan die Dircklnur-gencraul, SABS, Privaatsak X191, Pretoria.

KMP 0520
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PILKINGTON
GILASS

Enqui M, 0. akspear,

representing Pilkington Brothors Limited,

Johannesburg: 701/4 Libertas, 62 Marshall Street,
PO Box 6120 107

e Town, 8000,




¢Because engineers
need engineers.

Hubert Davies
Engi i

We'm new. A sueamlined, fasi-moving operation. Our
business is to supply your engineering needs with our products
and know-haw. Because we'ra ongineers first and foremost, we
Know how 10 énsuré you et the best out of the equipment we
handle.

Our philosophy is simple. Lead the field in technology, put
togethar the best rango of products available and employ
peopls who know what they're talking about.

© you this means [us1 0na thing Professions! engineering
service. And that's what overy engin
Gatting to you Is no problem ; we have (e widest distribution
otwork wiih our awn branches in ail major centres throughout
the country.

Gerthe picture?

We're big. And kean

And if we can't keep vour business rolling, we'll eat our
hard hats.

Streamlined for the 80 's

Hubert Davies
ENGINEERING SUPPLY CO.

P.O. BOX 1386, JOHANNESBURG, 2000 TEL: 36-2511
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MOTOR CONTROL AND
SWITCHGEAR. FROM
KLOCKNER-MOELLER.

Only Klockner-Moeller
has Xbranches each offering

J a design office \/mmpreﬁensr‘ye stores \/avssmm/y workshops

i each customer's specific control panels and special indivi-
ﬁf’ﬁ?' this requirements. dusl starters, can be done more
unigue pfan can 6 That is why Klockner-Moeller has  efficiently in branches located

branches | Each includinga strategically closeto our customers.
work for you! e S e s
stores, an assembly workshop as handle jobs of all sizes.
The design and assambly of well as a sales-office. So drop right in, And see why our
motor control centres and distribu- W feel that “'custom work” such unique customer-service
tion boards, is custom work — as the building of metar control concept works sa well
every project is tailored ta meet centres, distribution boards, We'd love to tell you more aboutit |

KLOCKNER-MOELLER ol

(South Africa) (Pty) Ltd Telaghone 875 5037
Technlosl Offces and Branchen:
MOTOR CONTROL AND SWITCHGEAR naniaburg Eae, ot Extscen

Maddox Foies 6631
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DS. P.J. VENTER HET DIE VERRIGTINGE GEOPEN MET
SKRIFLESING EN GEBED

TABLE OF ATTENDANCE - TABEL VAN BYWONING

Homorary Members
Gu

des

antlede
ke Besture

16
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23 Verskonings

DIE PRESIDENT, MNR EUGENE PRETORIUS, het al die annwesige
Raadslid A.V. Combrink, Burges

(Sekretaris), mnr. By ius, President van die VMEO staande teruyl hy die afgecaar-
ustenburg, Rdi. André Combrinck, mnr. Ken Robson {Aan.
en ds. P, Venter
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When the callis
for cables,

S e\clfy




VERWELKOMING DEUR SY AGBARE DIE BURGE

ADSLID A.V, COMBRINK

Mr. President, delegates and gests
Risstaabury i oot peivlaged
nicipal Electrieity Undertakings of
e Transyas
ectricity today is & commodity

welcome the Association of Mu-
A in this our Znd eldest town of

st importance in our coun:

||k.. ‘,1 \mvmw]”uﬂu rest in the generating f in
orra Bassa und the mene for exampl \w in which
e b et outo intees have boen buit bewocn
tops o the eduantage of neighbours and aurscve.
sl of sleciricty o neighboore ke esctho, Swaeiland and
hHlllv' hometands ital interest 1o them and to us, valuable in the
processofbolding bedges of merdependihaly and s relati
wery of elect numerous technical dev
Teacy hios made Hia veluahie contribu
mies, developments and goneral fiv
o one of the meat important achievements of man

g of ec
nnde i

Tn this process, Mr. Presiden, the technical knowhow, quality and
ability uf the engincer cannot be overstressad.

Today the ipe clctica anginmr frd4 hicsel in an even
wreater and unique spl ‘opportunity for a wide variety of human
ind engineering experience in developing dnd serving the community
nd i craiing e cirulances i atmosphete o0 ey 1o i

n building a happy and content citizen.
uable services of an electrical engineers department might
be appreciat Citizen, because he invarably takes
forgrunied g 0 mus i the funcloning of bis comércil underte-

o the abscnce of elect
icism resarding his local government and electrical en-

o pwer sunpls b al of m sudden rencts

1 failures

re surely comman to John Citizen
body bt himeelf he s roa-
son_enough In ‘hecome aggressive if not down n)‘ht insulting.

This pathology of charscter applies fartunately only o the unedu-
we o Sonenrght inciliaad Sherees he Talrcy O peopls appre
ciates and are truly thankfull

sincers appreciaticn the
e o oreot A Skparhis ey m which Yo eeve
and (o,

s wond dat o Suid-Afekaance bodems i die s

2 watt krag opgewek word en iM meer as die h.»le

van die totale triese kragproduksie van ma nt van Afrika

sertoemwonrdi dan besef mens -In-gnw um\lm.\‘m e
ingenieuns van Suid: Alriks

Sy agbare dic Burgemeester
Rdl A.V. Combrink.

MNR. E DE €. PRETORIUS: (President - Baie dankie mar. die
e

Onder hierdie of el diah
Verwserddaim o e .wmmvmm,m.m.. 8 by Kriel wat
s in die Suidelike halfrond
"S'A. buirger met trots kennis neo van die clek-
i en hulle gehiia disns gelesre scok bl oot by
b e ontyikkeling exn oo vederland
Kom dit. nou by die verskaffing van hierdie keag stedelik on lande-
lik, dan het die munisipale elekiriese ingenieur 'n leeue anndeel

§

Waar u k|u! 16 dogn het met. i eindpunt van en benutting van elek-
triess ene stachsrade 1 s op 0 kens, advies, beplanning en
tegmieas vermuf tot die heskikpanrsceling daarvan aan sy in

Met wwmmq-umkmn ey el S o
gew elektriess energie s coit =

i o laod gesefn o met o8 et wroan stoenkool-
neermine en riviere st hu len 100 e ontwikkeling van hidrvelek:
roeftes bevredigend te kan voldoen in

B Sy Eied 4 Ml Ekoto
s Sok Semile psuets et o ordeal elektrisiteit
spanrsaam moet gebruik derhalwe dat hiiatio Wewenamicdel ook vir ons
nssate beskikbaar eal bly
rdigdes - dit i hierdie graotse verantwoordelike task
wat Hofsatlblk toeverteon i aan i - die prof, clekiriese ingenieurs van
SA. en Rhodesia
i wil met groot vrymosdigheid namons ale munisipaliteite vir 1 ¢
dm daar geen vyl k toevertron is aan juis die
net b vir die \m-lme maar
hate van ons land na behore ;.rrrnu on met groot verant
id sal |n|||rrr
d van Rustonburg, my besondere dank aan
e n sy deparemest v holEyac on redlings tot
ko

B wil u ten slote 'n aangena en verblyt in Rustenhure
toswens en veriou dat u lkeen |uvnx)hhhﬂ vaordecl hieruit sal put
£ oo Aangenaam om hicrdie Sde Tegniese Vergadering van die

Munisipale Elektrisiteitsondernemings s amptelik ge-

opéa te verkia

1 be dankie vir die verwelkoming, Bk wil ook aan Ds.
K et 56 baje dasikie dat 1 vir ans dit verrigtmge geopen het met skri.

g
3

gl u s welkom om ons verrigtinge by te woon so-
lank as wat dit vir u moontlik is. Ons sou graag wil sien dat u die hele 2
dae met ans moet wees, manr ek weet u is baie besige mense en ek ver.
pouse xaam met ons il wees

the « on the bottom
2.1 presume that them, and please the vory

‘Smokin is prohibited in the Conference Hall and also
in the teamon must be adbered 0,

e are same changes in the e on the Agenda. On the
st pagm ol moiee ek ght 85 £ otk of the page
teades on the paper of M. Hartll s Mr, Adams and Mie
Mr. A in London

Bition cables and Mr. S.H. Hawkeawoad of Richards Bay will stand
v Mr. Adaoss. Ou e  the secomd items sivs “discussion o0
lly it should read “contimuation of discussion on paper
40 . ool e et Thi T il
commene at 11 hours sharp
Jight change on page 2. Mr Auton will defiver his
papes hefore nch interval and he wil commence doing s . approsi-
i fcussion on the ape will ormmence immedintly
afsluiting sessie sal om 1 i
ok aarna. Verversings sal om angeveer 18h00 bedien word.
et verskon g ontvang van/ol nam
Councillor Bert Kipling of East London who as all of
ko is nforoumte o baving e amputatod shortly sl the Dur.
ban convention laat
Also Mr Gerurd €
his mother, Mnr Heanie Drever tat u::isu
rende Raad van die Vereniging wat uit die nu\uwimh‘dumyz 2éren et
Messrs, I‘F:Iuki Harwe, A, Sicyens, Aderidge, ul tendeced mm
han ewen. can start

st

o

1 dulevors bt sec Mr dohn Maorison o lead
the able.




AYCLIFFE
21 CABLES.

Bringing South Africa's
energy to bear

.

Making our precious resources of electrical energy bear rich fruit.

In our factories. In our mines. On our assembly lines. In our homes and offices.

Aycliffe cables. Reaching productively into every branch of our
national prosperity.

o podin o S

ADMARK 8530
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LEDEFORUM

A. VRAE WAT DORGESTAAN HET VAN 1975 KONVENSIE

VRAAG
1. Tans last die Bedradingsregulasios nie tallering van ' sok in
'n hadkamer (so0s gedefineer) toe nie i A elerboslie

.mwe.pa,m.-..i T 'n kombuis of wasks t binmne
2 meter G s kroan toegelan s it dour ' atiesoels nmm
i regulasies (en opsigte van sokke 1n Dadkamers me
e nie’
5, Dt sk dat oms 1 Suid-Afika twee stehels vir peutrsalaarding
B, sommige voorsiningsowerhade veres dat die neutrsal by die
ie. Dit verwar kon-
trakteurs en die vraag word gestel of danr nie np nuehel vir neu-
tranlaandiog gestandazrdiscer okt wo die voordele
van enigeen van di selels s it dour verskillende voorsienings-
owerhe onderving 1?

TAK GOEIE HOOP
3. Dk e van die Vereling datdie veplige inallring vas ward

it n die omgste wsizing v die Standuard Rl
n Persele vereis word, heroorweeg word?

C.E. ADAMS -

sies vir die Bedrading v

B. NUWE VRAE:

1. Sou 'n installasiegebruikskode deur die SABS uitgereik word ter wy-
sifing van SABS S50 1 ses vie PYC geleibuise, sal lede dit onrwoeg
am 0 'n ki isin
uluumlmu“

A

MEMBERS’ FORUM

A. QUESTIONS STANDING OVER FROM 1675 CONVENTION
QUESTION

1. At present the Wiring Regulations do not allow the installation of &
socket outlat in a bathroom las , even thaough earth leakage
pm'wtrlmn is now. compulors, I a itk o laundiy n tocket out:
en is howsver allowed within 2 metre of  tap if protected
Jesnge iy Should th redtions regading ocket sutless
12 b6t hevorts now not dect?

2. 1 would scem that I South Aftica we have two systems of neutral
enthing  some supply muthorites equirs the neutral to be earthed
at consumer’s premises, others conteacto
nd the quision o athod whether & tyllem of neutral earthing

hould ot be standardised on. What are the advuotages of e
Sreioms us experienced by various supply suthorc

GOOD HOPE BRANCH

5: Do sesabiny o fhe Asoeiio cévede thet e compelin B
stallation of earth leakage In rocent, amend-
ments o the Standard F.-gmm:mu for the Wiring of Premises
should e reviewed?

PORT ELIZABETH

B. NEW QUESTIONS:

1. Should s code of iatalltion practice be isued by the SABS ar
amendment to SABS 850 for PVC conduits, would members
consider enforcing such codant practice untl such time s it is in-
corporated in the new wiring regulations?

i Crklar i 1 v uh lontrakte met 'n waarde bo ‘n y slere he

hich
call fo tendes for contracts above a corcin value and, fler the
i e et

drag en
aanvar enige voordeel in en din dit enige o doel?
3 nand

anng van
andengrondse kabel s l!r'drhk heskikbasr. Onder die huidige om-
standigheds is dit belangrik dat kabels wat geinstalleer is ten volle

langrik
benut word. Onder e lalnbic osmatabighide’ian n kabels met vei-

s sallgn gy tomdvavecraod Sdsr. fulke b
standisheds in eitik onbekombane: Kan sets a8 die saak grdoen
word?

it el s pirpone?
3, Details regarding the mum.— current carrying up.m, .{ under
round cables under various environmental con ily

Eradiable, It T I il ol o |
cibles installed to their full extent. Under low load factor condi-
tions cables may, with safety,
tinuous curtent carrying capacity, but ion regarding the
Sl et casrying capscly upide Buch conditions @ virtually
nabiainabls. Can anything be dons about 1is”

©. LOMBARD - GERMISTON

1. PRODUKTT : Die langiermyn- anti-in-
Nasionire voordele van ge-intensifiseerde opleiding en verhoogde
produktiwiteit. veral p wetenskaplike en tegniose gebiede, word
vry algemeen sterk bedemtoon

P bekence feit dat groat getalle professionsle mense in an-
de lande [ alrs ritags roduldiews werk vooruat b e

Amk!l 52 van d.lz‘l‘nm nalse Ordonnansie op Plassliike Bestuur
handel cor die wmllml vin stadsklerk en ander beamptes™ (0ok
i mnllmnﬁlll @
lui soos wu e bepali M .
cen beampie Keagtens di ngsvan biedi e
kel, mag M\uhndﬂ wlk buite die munisipale m
ﬂln raad
s o verksy hat i, m.w eserming moet vereen word
g- besluit vln die rasd en onderworpe word adn enige voor-

wadrdes wat die riid n meddnnlss v-ml =

ie vol knn met reg gestel
" ln rhe lig van nasionale en ﬂ‘llﬂ“llilllﬂlllll olwm:mm probleme, be-
veral

teg-
ageroedi e word am bl hullepe-

dit d e 5 om hepﬂklnd! maatrodls
) S die Ordonnanei) ui die algeaians diensvoorwasr
il o o weg te lnat, behoort die betrokke
artikel

in
sig to weord dut die diskresie en w-d— it die hande van indi-
yidusle tadsrade peaers word nie?

€ Moet bykomende werk noad:
B 2 s ki ot i terwile an afle inr ufu:u
spanning verkios ite gowone werksure
ander rigting in te slaan?

E

i

YiThe lon
0 be gained intensified hnnmd pro-
ductivity, iy 1 ket o aiu S oo ar b
ing generally sl.mnlly Blress
1ia  wel nct that large numbers of professional people in
work in varied directions out-

other countries ﬂulmu! ‘productive
wide t

heic il vy
Local Government Ordinance deals
intment of town clerk and other officials” (also town

‘town electrical enginoer) and subsection (3) reads as

o officer appointed under the peovisions of this section shall
perform or engage mm-qm wrnm ‘remunerative work outside o

musicipal serviee without permission of the council first
and obtained mission sl be ynnlﬂd by u resolution
of the council and may e subject to any wuch conditions ax
the council may deem it 10 i
The following questions may be pertinent

.. In view of national and inf

ily posed:
janal mmmlc problems, should
ly mum mgineers and techni-

{ide Ther normal working hours?

. Since l'l!I tendency exists to delete nestrictive measures (sush as
8204 I conditions of service of

mitive ecic i the O

Teast amended in such manner that the
diseretion and condifions be taken out of i a1 cclidint
councill’

. Should -ddmmll work necessarily be of similar type to u person's
or ba prefeeably of quite  ditferent type or the sake
i mimentind

- F.E. DE VILLIERS (HUSTENBU‘EG:

In die makomsing van sekere vereies van dié Wat op Fabricke, Mos
finerie en Bouwerk ten opsigte van elektrisiteitsvoorsiening mag
Nolpenda s bespreldeg regverig:

5 Inpeioles nleste AB(1)(d) moet die elektrisiteitsvoorsienin
<Bouer en uitgrawer" di Ndelmumlpehwul

wdanige werk 0 aanvang
i “5“'” "“““W’:" e sowye dat dit enive denkba
Verband met die Konstruksie of instandhoudis

In respect of the observance n requirements of ihe Facto-
dos. ATechinry anl Betiding Wik ek andHogelation elating 5o
slecaiity suppl inchusty. the following eatters may be worthy of dis
& Rng A G0 mgm an electricity supply nuthority, as & “Buil-
dox st b dufitity Lo ity e Diiions! {apecier i

writing of the “plac ing or excay
forined and the ol s Ly

en
“The definition of “building work'” is so wide as 10 embrace every
VMEQ KONVENSIE VERRIGTINGE MEI 1976 11



alktrisiteistloels, vanaf di vervanging van v strastlamp of seke- conéeivable operntion connoctéd with the construction or mante-
Ting, die 1¢ van ' diensaansluitingskabol, die insta nanceaf dectrilty dissiution yatems, fom the replacement of a

e e sitions o i Lonstrukiie van ' ok sabars: fuse, the laying of  service connection, the installa-
Jdormmer br switch to the construction of 8 major sub-

sie.
Nakoing van die rogulasie b)

onmoontlik te wees, Watter
sappe neems m Eekom en ander o wliteite in die verband en wat compliance with the regulation appears impossible. What
£ v dle Departement von Atbeid met di oepassing steps do Excom and other municipalities take and what is the otti-
hacie en wat i die doel om lerdie inligting te voorsien? g the Depariment of Labour in enforcement of the regulation
Tngevolge Regulasie C.1(6) is persone wat algemene toesig oor ma: aned what I the pirpces ‘providing this formation?
S ‘het onder ander verplig om *(d) enige toestel of masjien tot s o Regulation C-1€) persocs who are appointed to be i
 te bring indien die g«hlunk danryan op enige wyse weens ge of machinery are sequired infer al top the

P

THefok guvaarii vif persone it o iaratus or machine the usi o ay.
In ' groot r]nklmumm:hel um die ‘masjinerie’ oor ' paat in any way be dangerous to persons due to o defont
hunderd g wees, s dit |..- Jarge aectricty distribution s e, wlice the “mack isery!

skyolik dat die 'v!rln\wmldellkv £y seenwnordig sal wees 0p

veral b

unh\(nlu {hat the ‘Respanaible Person’ wil be persanally on Rt at

wal be i the crucial moment t0 stop the working of all defective muchi

e ane siveaatics I m n slokirsiotsonderne. 1t anpeans that this requirement, while pezhaps being

‘at is die sienawyse van die Ingenieurs hier teenwoardig, wat mall factory, is unrealisti
woordelikhede dra s die Verantwoordelike Persone undertaking. What is the view of other

) ves “die verantwoordelike persoun wat alge- Wppoinied Responsible Penion fo ther town or city
mene fowiy oo alle u,mm o e parel st B, ot p 2. Wopalatian €10 s s Tt oy o person required to be
Vol J';‘flnnni T change of ll miachiniry on the pemises thll be sppoin
o fll e hass or uch machinry..
I reming o the o fol . in this

mjinerie aangestel word....e
Die vertolking m e woorde voliyds i m s e
‘ands

id. Dit blyk u..a.wmmnm dat, hohalwe in kein andere et has been m.umu of recent correspondence with the D
mings, die’ verantwoordelil je fanksigs op ondor- Sattment of Labour, It appear inevitable that, cxcep in relativel:
B eewat sl okt maak om i veelvuidige vercates Emall undertakings, the appointed “Responsible Person” will have
S die rogalasie na te kom rakende ontwerp, konstruksie, bedryf en {orely o0 many level of subordinates {0 eneure (he Rimerous re
insandhouding van die eahldes & en komploiae mosjnerie s uirements speifd In the tegulations rlating o
woordiy; tal ondl struct fall Iu-vlned Ao comple
Tone sa natuurlik afbang van die oot van dio dermeming o machinery. present in an electricity distribu met.
sl tgeneem namate die ot e Fersoon” ' besttnder "The number o vich subardinates will nturally ivpentlca the bza
‘word eerder a3 direk betrokke by die funksies van die installasie, .,f the organisation and the extent to Imm e Per-
Mandhouding en bediyf van die masjinere. " becomes 8 masager, rather than o it pactel s o the
it sou du interessant wees om (o verneorm tot watter mate dio Salation, o At opsrition of the machinery wil
“Verantwoardellke Persoon” in ander Munisipale Elokt incresse accon
demen pﬂ,mnllkp nmdn op 'n voltydse bas 1t would he!!llnulm;( 10 know to what extent “Responsible Per.

‘ning van hienle vorvistes gee. s i ather Municipal Supply Authorities devote their personal
Sttention on & full time basis to the implementation of the requl
ments of the Act and Regulations,
D.H. FRASER (DURBAN):

& Dum is seker min munisipale elekirisiteitsondernemings wat elek- 8. There are ponllhly ot few municipal electricity unamnkmp wha
teen diesel ks g0 ondanks 'n eenvormige Aan- sell clecs Hw v e dbpits o uniform purchase price

Hocpetariel 4608 id ndecnemings wat vonal Evkom se s o2 Undertakings being supplied from

Randse o 0.V.S, Ondernemjng voorsien word: and O.F.S. Undertaking.

Wat beskon iede gter s aanaariate n el wimaires ‘What do members however consider a fair and reasonable profit
vk ki om g die ant inflasonére veld- matgi, o the sles o electricity n view of the ant nfletion cam
Lnallwrldmnmuypnﬂe :pry-d.hlun(n bied in die lig van die pain to combat price increases and the o ounced large

digde geot Evkom tavief verbogings? inereases in Escom taril
9 {‘;, esste p|...|.u.- besire i e e noudlio bleidvan 9. In the Transvaal ot local atharities have now g the poli-
sekere werknemers | e of uniform salary scales for certain categories
wm his policy achipee e aim of stat Trocutemen and eien:

in
hou solink. d.\eu:-n,.:un o]

ur
beer word n kan marodes “soos bpanl deur die infrastruktuur o e authoity e ean ket valis a deterrined by
van di e besigheids- en nawerheidektor binne spesifieke the infra-strueture of commerco and industry within specific muni-
‘munisipale phied‘! geignoreer ward? cipal avens be ignored?
4K VON AHLFTEN - SPRINGS
101 FOUTIEWE SABS MERKDRAENDE ELEKTRIESE TOE- 0.1 FAULTY SABS MARK BEARING ELECTRICAL BQUIP-
RSN Wemnee toerusting of bybehore wat die SABS merk MENT: When equipment o sccrspies carying th SARS mark
des Toutiet rank, dan is voorsieningsowerhede gretig dat dit aan - g (qund ta be delective in uny way, the Supply Authority is
s i i ipekafe, Die Jontfakienr sty Aniious ta retury Lia 10 the sAns for Imspecian. ‘he
e s woer gt da it deur e vervaardigot vervang word. W, s or coomumer is el repl
pedoe om hierdi any ‘ment from the manufue tarer and bt b
102 nmlmlm VAN STAATLIGPALE: 5 obaia this What cn be done s snialy these conflicting inte-
o e oo e dio beskerming van mmmmi. in
¥ ipe randstene gobruik word 10:2 PROTECTION OF STREFTLIGHT POLES: What st
108 TV-ANTENNAR: Kar e ni ondervinding rapporteer met any, are merabers aking o protct sire(ight poles n residen-
1 v i ttallasie g vie TV-nnioranon wat s ) areas where “mauntable” type kerbs are in use
die wetlike implikasles hiorvan? 103 TV, ABRIALS: Do members j Ledpral e 10 report on
10.4 INFLASIE: 1o dar ey maniec waardeu e VMEO as n lig- the use ofimtalaion tartha o .. ariin, and, the legal im-
g ' bydrae kan lewer in dio stryd teen i it e verse- ications af this act
ke dat prvestygings, wanncer nodig, binne redelike perke gehou 104 TNFLATION: I fhre s any way that he AMEL ac  bods, could

:onlr(hm- [ lhe fight against inflat
es, when necessary, are it o Nt
105 G(l NTRACT PRICE ADJUSTMENTS: Do members feel that

re that price

05 xn.mn\:nvavmm Di
werdig s op “vourraad” tipe items’
ENHEDE:

lede dat KVV.

106 nrt ondervinding en ont- CPA s mlllfuhk- on “stock” type items?
‘ikkeling kan lede rapportoer in verband met vals itklinking van 1.6 EARTH LEAKAG GE RELAYS: What rocent experiens
e I ? developments mbers roport coneerning, the oo lnp»

g of w/ telay by high requency currents?
NATALTAK NATAL BRANCH

11. VERKOOF LING IN DIEEL Y. 1 FEICE KNG NI ECERERS SpeTEE, W
: Wat n die dosl van verkacpprysvasscling s sekloes o pirpoe of pic fxing i sectionsof the elcticn e
van die -|-|-mm vervanrdigingsbedryf en waarom word dit toe bl oy o e o e ittt s
¥ s vervanrdligers deur wetghwing verbied word om ot permitted, by law, to do the same? We are at present com-
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dieselfide te doen? Ons word tans verplig om tenders in te wag vir
inurlikse: voorrade, wat in die geval van elekiriese kabels, wioei-
Iampies en meters in der waarheid neerkom. op tyd verkwisting
angesien identicse tenders ontvang word van alle leweransiers

prlid 1 cll fur tendens for mnual supples, which n ho cuse of
electric cables, lamyps and meters is in fact a waste of time as iden-
Fisorifitimesyebge i suppliers.

K. MURPHY - SOMERSET.WES/WEST

12, WET OF ELEKTROTEGNIESE DRAADWERKERS EN

AANNEMERS: Dit het baie duidelik geword dat daar 'n toe

nemende verwarring bestadn wat d

deur dic voorsiener by fabrieksinstallasies betref as gevolg van die

Lo '{,mgnl ve]lﬂlk\m o “gebruikers” van
kwet

evolge die
Tngevolgs die Wet op Flekirotegniese Draacwerkers e0 Aunne:
mers moet alle “drandwerk” deur die voorsiener geinapekteer word

ongea enige vertolking wat aan die Fabricksyet gogee m
endiestadium i bl Kbang o berelk vtz et o e i word
woord die Wet op Elektrtegniese Dragdwerkers en Anne-

van
limde en verklsarde il suntolking g e
19, STANDAAR) ITEITSVERORDENINGE: In die
e s i be
tikel 34 “Dié raad is nie .....vmm vit die gevolge vir die ver-
ke of vir enig ander ige staking, weiering, va
rinsie !Il k aan zl-kmnl.n wat die corsaak al
mag we
Hhe pes dit san by Akl S0C1) en (3 san die Elektistelswet
5 wal die asnsprecklikheid van ‘n onderne-
s ekt e o beserng wal s voersprult met de ewe.
Fing van elektrisiteit aungesien dit wil veotkom uramm 34 van
e Standaardelcktrisiieitsverordeninge teenstry

i mag wees mot
Arti 50(1) en (2) van die Fleklwlmlml e .mm.mv in'n ge-
ding ultra vires verklase sal kan

12. ELECTRICAL WIREMEN AND CONTRACTOR'S ACT: It is
uite lea that thee s an incoeasing confsion regoring th i
spection of “wiring work" by the su
installatinns as o result of the 1969 Us i interpre
ties of “users” of “machinery” in terms of the Factonion &

Tn terims of the ]

been roached where the quumm can qm « rahily be sk Do
the Electrieal Wiremen and Contractor's sl el e fs
purpose in regard w\hu mwemuno! ‘wiring work”" by & Supplier
in the absence of a clearly defined and declared logal interpreta.
tion, by the autheriti
DARD ELECTRICITY BY-LAWS; In the Standard Flec
iricty Brlawe of the Trmnovel, Setion “The council
ot be linble for the consequences to the g pmainde oy
e persam of any stoppage. ailure, variation, surgs or olher de-

ficiency of eleatricity from whatsoever
o BX1 a2 o he Eletccl
& of 1958) leyprdml the Luhnlnl\v of an underta-
Kot for damage or iy resulcing rom the supply of electrciy as
it would appeas that Section 34 of the Stan ’
radict Seetion 50(1) and (2) of the Electricity Act
o couy e daclarnd e vires S8 aa) skl pooceedings?

HOEVELDTAK (JA. VON AHLFTEN) HIGHVELD BRANCH

. GEBRUIKSKODE VIR QPENBARE VERLIGTING: In dic

ving t dds somask et die vousberetding van m
it en materanlspease i armature bedoo vie sty
ting in die

ANKY,

15. TOETS VAN BEVEILIGING: Die moderne sa; i ge-
heel en al sfhanklik van nhmmhm cnh-lnmm-léa\b(m
ning van elektriese krag en 'n vemame faktor om dit te bewerk-
stellig is die instandhouding van r.-.«u.;mgnmmnn; hier.
die rede word
likse 1oetee en geskeduleerde instandhouding mduml'l word wat

14. CODE OF PRACTICE FOR PUBLIC LIGHTING: In the Code
of Pracice for Public Lighing - SABS 086-1067 _ the ypes o
Tuminaires are i the appendix A together with & table of
chamcteratios for ot intended fo road lighting

s pracrbing s reuirements xpecilications
for lum; rather the exception mn The rule that lncaily
m..mmu.mt or HnEnnqd.  lumingies are tested and cortified i
at
A wecond question dluu.menlwhnlpmg ress has boon made in
the preparation of a local gl ‘minterinl o .ﬁmim for
Limaves itenge tor road ighting in the R.S.

SANCL

R (Gt Modern society is totally dependent
a el

TESTING
and untestrited wpply of slectric jewer, and u

vlyl
protective gear should be
and maintenance schedule, to

the pmnellv- gear. Fur this reason it has heen suggosted that
mibistad 4o & tgnea annial testing

Becryfstoetse van rlsia met et ten &
i o krulp- e hmtnll)‘dtmlﬂ
nsinle beveiligingsioerus.

gstoestelle,

i
L!i Klinkioetse op ALLE beveili
g napeiting yon Buhlotselie;

van isolasieweerstande van itmllul'fwmlml sekon-
dére stroomiban en kontrole. en ultklinkstroomba

roombans behoort mandeliksedoen te word

e Srts v 1. die pebruik
Ve pnder endoﬂl!mmgn n. sendie vetund?
6. LIGARMA® NGESKIK VIR GEBRUIK: Govalle hot on-
Tangs in die Port Dt dwentiin vourgekom met die in-

ipping tes ecti
Al injection of Buchholz relays.
Tests of insulation resistance of tﬂll"lll-f-'lﬁlrﬂfm“ secondary
cirsits and control and tripping ciou
continuity and {nsulation sesistance of intertrip and
aﬂmml ‘pilot cireuits should b undertaken us monthly inter-

What are the vlun of the l|!|!||t.nl present, and what is the
among roprosented by the delesates?

16 ITARLE LIGHTING Instaness have oc-

«cured recently in Port Elizabeth where mlnud type lighting fit-

inge lpvs bt imtale s domi sl st ecause the

stalloring van die toetipe lupmnllne perscln ags are wupplied unwired, the Contra
e voorsien di

die FVC-bedrading dus d-mk 1 dle nfoplc o e het, Die ted um 0104 Wabcealter g

PVE-isolasie is egter nie ln- een die hos lemperature wat in e filing

die armature ontstaan nie ll dat die mlhleu elei
kvnml» gemank hot met die mll-ll'
Het ander ondernemings soo: gelske Brobleme andervind en is
i dw mening van lede dat dnr rondige redes bestaan vir 'n
ABS.spesifikasic vir hinnenshuise ligarmature?

[
ractor hs taken the PVC
it the iing. and erin

i.

per.
et L2 mmynﬂurn
rred where the

C ins occasions have oceus
|u1mllrw huheu\mz live because the insulation qunlumdlnd
the cong t has made. cnn et with the metal gallery.

i i okt supply sutharity experienced this problem, and
et Il here e s T GBS specfitatos on if4Fior
Tighving fiftings?

TAK-O0SKAAPLAND (C.E. ADAMS) CAPE EASTERN BRANCH

1 1 die natalering van siastve gt
ubenetting chonomies regve ig?
17.2 M

e bewlendheid van die skirsa te bepual?
17.3 Watter staj word ekt ri
dic annbevelings van die Niemand Kommissie met die voorsie:
i van clok(risiteit aas nuwe dorpsgebiedo to implomenteer”

i in die beginstadium van

12 I the ot of st ighttng 33 s Lo, s an ourty
o7
7.2 Sl street lighting consumption b taken o sccount wheo
ing the payal of a el
173 W teps arebein talen by gmmmy Departments (0 imple.
ment the recommendatior mand Commissiun in the
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124, Mot 414 toapateog yau *n basiese beskikbaarheidsheffing mank
rakil aan die finansiéle struktuur van die Elek

ssenlike v
iteadepartement?

7.5 Watter stappe kan geneem word om die tegniese oorlegpleging
tussen Kirisheitsdepariement en Dorpsontwikiolan e
verbete

17.6 s dif moontlik vir dic VMEO om standaarde vir die .S, -vitrus-
ting vir dorpsbenetting 1e bepanl?

e the introduction of avaiabiity chasges sgnifcantly efec

Tnancial structure of an Electricity Department?

175 What steps.can be mlmlmmmnwe mhnmu ison betwoen the
ity e ey and p Developers?

17,6 Would it the

equipment for use

n townships?

MNR/MR. J. BARRY - GLEN ANIL

<:II|- Ly kh—)»m met die
n Suidelike-

18.1 1 lede van mening dat daar betekeni
gebruik PME) i

vers

oelwaarskynlik 'n behoefte vir Iulnlnr;‘lmv'
ard i r-

181 Do memmbrscomldorthrs ill e sgnficant duvlopmants
in the sl earing (PME) in Low Vellage
Bietaior Kintoma 1o Sohern AGica?

162 Shod there be any such dm-mmm ¢ there will presumably be

neutraal. e po i
i tipe Kabala in e V.. en Furopa i betnvioed dewr die be-
hoete om lewendige laste e kan mask. Sal dit moontlik ook die
geval weos in Suidelike-Afrikn’

MNR/MR. FORSYTHE!

die algemene -
iegelde

19, Mo die baterng van groctkantrakte bk di
iipniieie ie o om aaneil
phon sekuriteborge & i
totale kontrakwaarde rm‘l »«-iumel horge
{rakwaardc, Hateieft e
mas Vit 7 verdere 12 mande
hows. Dit moet besef word dat tenderaars biervoor voorsiening maak
wal die ufteindelike kontrakprys sal verhoog, Daar ken geen rede
gesien word om uitbetaling van die retensivgelde te weethou sodra
die tourusting afgelewer en getoets word aangesien die sekuriteits-
orgedekking verieen, ' Verders vollu betaling booort gemask te
s che owruting opgere e in werking

o sekuriteitsborge minder uiti ki a retensie
et e el e geol e al iCgeA it te word va ale kan
trakte en bestellings?

MNR/MR. PP, CAPRA - GEC

?ﬁ

Die SABS iode vir straatverligting s gebsseer op CIE Publikasic
Nr. e hersiening van hierdie publikasie word aanvaar dat
die SATS Kode powyaig sl word. Sous ok aangedu bt 1 ek e
king op mnr. Wood se refers t sal 'n aan-
el bywormacge el gting dous enderaars verskar
moet word, Die vraag ontstaan nou

& i M om e sl ate ¢ bstasl et g
m hierdie bykometige inligting te af?; en

te hepaal of dit wol ann die Wlﬂﬂ?‘ woldoen?

3

. Flos buvce Bl om

MNR/MR. JT. GRS

DY -

'RAESTELLER: MNR. JULES VON AHLFTEN

Gendlemen fhi i your sesscn. Dit . orum, U kan of o
maat ek gaan ho mmehm tyd van 30 minute por vra
dink u het almal die prose

entlomen you have o rud the| vsordureforthe farus sseion and
1 think without wasting any more time we could start with question

uwil,
Ek

QUIZMASTER JOHN MORRISON

VRAESTELLER JULES VON AHLFTEN
AMELU CONVENTION PROCEEDINGS MAY 1976

ol \)n!d neutral and earthtype
cables. The ue\'rlmmrm of cables on the continent of
Furope and in the United Kingdom has obviously been in
fluenced by the necessity to cater for h»e Jointing, Could this
psaibly be the caso in Southern Africa?

AFRICAN CABLES

he general
e large etentions I dd

19, When dealing with large contract
praice o unicipalities
Yion to surety bonds. The retention is often as much s 20% of ¢
total centract price in addition o l\nely bond to the value of froos

of the contract price. Rllanwm is normally reduced once erection
o i mplete. but generally at least 107% is held

s rther 12 mantha. Tt showid be realised that tenderers add to

their estimated price, the cost ul finan, se retention monies
ith the conmquence ncresse in the cverll contrc Once

The major squip i heen-successfully tested and defivered,

e ok o ison fot withholdIng amy of the delvered site value

1= the guaraniee i coversd by ho surely bond. & further ull p:

e should be mad or thearection and commitsoning v, o

pleten o this work s once sein any, defeci re covarad by the

ety |

I)umh are much less costly than retentions, should not
sorious. acouidasation be given 10 exclding etention payments
from all contracts and ordes

POWER DISTRIBUTION (PTY) LTD

0. The SABS Code for -nm\hphung:ahlwdon(‘[?,l'uhllmlwn Ho.
jor hat

s e e
Woods' 1975 Paper. a mm.u.-mm smouait o e

oS e i e ¥ e mad
ance, oveal nifrmiy, oo rdioal wniorealty, s oot

I
trol mi

&, Are the Mllmrtpnlluh
invalved in preparing ¢

b, How do they intend to check for complinnee?

repared o pay the:exte costs likely to be
hese data and

PHOSWARE (PTY) LTD




2INTO 1
DOES GO.

FUCHS QI. s

Fuchs Electrical introduces a new
compactcircuitbreaker—the Q.T
TheQT. hasthe same widthasa
standard circuit breaker, but now
incorporates two separate switching
units. Fuchs, pioneers in safety against
possible electrical accidents now
enables current safety legislations
tobe met. Even where space is limited
for earth leakage units in an old
installation. With thenewQ.T.,

an existing 7-way board can be
adapted to 14-way switching in a matter
of minutes. Without expensive or
unsightly alterations. The Q.T. can be
substituted for any make of breaker or
miniature circuitbreaker. Q.. comes in
paursnﬁc 15,20,250r 30amp ralmgs The

Soifyouwish o mcrsaselhecapamty nlan Bmslmgboard
justremember the new Q.T. circuit breaker.

FUCHS ELECTRICAL INDUSTRIES. S<§>A
Leaders in the electrical field. B>5

]
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TION Al Mr. D. Halg-Smith Queenstown: My anewer to the
ing of the installation of a socket outlet in 0 bathroom is o
'VO

orial not even hgm switch was permitted in a
tallation of earth leakage
iy ‘shouid now allow the installation of

o
oo and mot aven the compulso

relays in all new premises etc.

 socket-outlet in a bathroo

As all practising Munm[\nl Electrical Enginger are only g wll

3 wark s all oves Republic by electrical con-

nting rme o i e Municipel Inspectorate is nos advised and
which therefore s not inspocted and tested,

I socket ....um e nllowed.in bathrooms 0 pes, of rewired pre-

r

not & socket-outlet s provided in the room. If this contention s aceep
ted, then the Bureau, bearing in mind the foregoing information, fecls
hat the safost method of so doing must be mmd and consequently

bathrooms:
Zone 3. Not permitied

Zone 2. Not permitted except for low power safety transformers, such

Zorie 1, Permitted only if a safety transformer is used (this, of
would include the use of shaver units etc )

One further pspect mentioned in the question was whether a laun-

Sy could b cansfi with o bathroom. I feel that huthrooms should

ekt ealiot In F..mmmu become an aceepted fact and will be
inaled. 1 am s, i many Houses et ittedt with earth leakage realys

e ropuiation fosbidding mlﬂmﬂld in's bailo resied or a5
preciated how very vulnerable & y is when having no
protection such ax clothing or hoes st T thia yemson the approval
oo o msocke outlet i Kichen within 2 metres ol »-Em- T u
ew people

itehen Lo
often wet plastic tiles on },m
Thare pomible earth hasard siustion. The bathroors 1 & pisce wheee
wate slohd on the flor s guite acceptable but not 50 in other rooms
in the house.
“The fnc that rom time immemoril socketoutets hve ver been
permitted in bat ro | am sure even the lower amateur elee-
s from iostalig & o potdgn ip.saed st s & Eathroam
In my opinion Mr. Quismaster therefore the regulation forbidding
the installation of a socket-outlet in a buthroom should be trictly en-
forced.

Mr. J.V. Orant SAB.S

When one conside of one's
g, bathronms in this instance, n can be in-

other countries. On the rules prevaili
i e foetiin o divde s bathrcos,
taint into

be regardes ns must of
S b«reh-m and ia o oo s e
cage in a lnun sererice Aheir hody Tesstance may be ex
ceptionally low as (ar as suscepibilty o shock is concerned.

iy 1 leave these & meeting for consideration?

Mr. D.F. Kneale E.C.A.: The E.C_A_ considers that the socket outlet
AT e 1 e o, rovidod il abe prtected by
an earth loakage wlay, When ons conaiders [hat the cost of instalo-
Hon f dual voltage shaver sneket outlets in hotel bathroors cor
reduced by the use of & common auto-transformer, protected by S
warth leakage unit, then further consideration in this regard should be
iven by the 3.A. Bureau of Standards Committee dealing with the re-
vision of the wiring cods. Thank you

QUIZMASTER JOHN MORRISON

Question Number A2 has been submitted by Me Murphy of Somer-
e . ot M ey ot Mz Mgyt
Mr. K.J. Murphy Somerset West: | would just like kaknuw wh-t the
advantage or disadvantage of the two systems are.
. Barton Welknm 1 think that an entire paper cm\\d b! writ-

ten in reply to this question.

The earthing of the neutral at a consumer’s premises is usually re-
,qmd [ wben other forms of B!!l'l_ lmh ul hlmcd plate electrodes,

ing = o awm- the proteetive cireuit hn.ku m' fuse.

Hasatg) sountsiee. These oo m.s s e based o8 1he ncreasing danger as
the bath is approached 0 b defined o follows, each 2o €x-
tending from floor level u[mzd- for 2,6 m
3 Any space v icluded i Zane 2 or Zone 3,
e & extondin 1 from the bath, being the zone where porins
in the b.m could touch sectrial .qn.pm-m mounted therein.
by the outside dimens ‘the bath itself, being
i the bath coutd touch elctrical equipment
lashes and

el
and where the squipment is also lisble {0 be affocted by splas
steam,

Varios roquirements e ald doe, i scme cnve for ech of the
three s, for e eletrical equiprient in bathrcom by e dhvse
zomes, for Bixed electri cal el i atbons by the counties
mentianed, 3 time .-mm i Fintend to dlcum aly

e et

UK and Rhodesin mmlarlnwr.eqummunuu ey ekt now i.e.
h

socketoutlets not permitted in bathronms at all except (or low
Safety transformer units designed for supplying small appliances s
ax shavers. In this discussion reforence 10 safety tr

nd Seumdury eireuit

Nu lnn-m\t restrictions. (It could be remembered that the
mum v

—As ar as practicable frum the b blth Wmiad oers lrem
farmer {combined wi
ion is used i -mluvhy ul 5 mA

Austraa - What are calld geveral purpose outlety, fate at ot more

than 10 A and intended for general use with portable appliances

i, Hovweve, whes e Knowas lag socket ot Uppiying
cme particular tem. of fxed equipment are subject o the fulowing 1

‘l!lll!ln nits:

'Not permitted in Zume 3 unless of a weather proof type ot protected
om spinshes and steam (e.g. in & cupboa

= Pommsd i Zome 2 and Zone 11 at east 12 inches sbove the floor.

— Not permitted in Zane .

Prmad In Zova'3 provided  aafoty, tranaformer

Permitted in Zone 1 provided that a.e s s oty o

iact or a safky trandiormer i e

waw

od in .mu 2. (1" Gr(mnny the limit of Zone 2 is 0.6 m from
(lu hl(h and not 1 m.
Permitted in Zone | provided that the wocke -mlld has an earth termi-
anlety transformer is used or earth leakage protection is used

1 should mention that in France and Germany only Cls 11 fie
dohle e or eqivalont) cquipmens s sed with two con
wocket -out

T e e apped that poople wil continue to ue poriable applisnces
in bathrooms, particularly washing machines and hesters, whether or

16 AMEU CONVENTION PROCEEDINGS MAY 1976

o i o e ket (e the estance tvenrth n[ﬂu e
tral to n low value, 2 ohms being a generally acoepted figui

“The bjet of the ko e ¥ sy « adsausie .mhmg ol o
rent camying on the con d 5o obviate
B el s e

ault.

The question asks whether a system of neutral earthing should not
be standardised on

1 am of the opinion that it should, with the proviso that another re-

liable earth should also be provided by the supply authority. Thu
tid ik the formof cableaheni e and armonsin n the

i
his eari :1-xl::v{|dulclmxixllldﬁeq:!:l
same s the Nrmnl d hould b
connected together at all convenient
T believe that in this country of pdndl: il o oo e
st can be placal o bured plate or rod electrodes for earth fault trip-
tal water mains ae g thing of the pest sad 1o
onge: "0'us o sarthn puxposse. The syalem of neutral an
mhﬂnlu- an ensiing conductor, which i permitted in terms of the
i

but bonding, provides 0 ’g]l.hla B AL perks et nf rummg

the case of ey -ymm- 'l

earth fault correay back v iy transformer neutral point, thus
emm-\:w:lu nwuﬁh-!lultl)yl Protective ci er o7 flse.
Fust i conductor does not cause  dange-

rous lnuldnn
Arrangement has worked in Welkom inee 1950, so far whthout

=4 il effecte.
wauld be interesting to hear from Engineces operating the other

type o satem mentoned i the quetion, hat s whero thy pestrl i

insulnted throughout and earthed only at the supply Lraaformer. Do

they find h #:liﬁ:mnmn pared with th
I

he need fo
hmwm s
tral
My, TLB, Fraser Durbain: Mr. Quiasisstee ot I espoiee i that i
vitation from Mr, Barton, Durban doss fndecd operate with tho sys-

tom of new-
1l artho caly At th tranalormtr and, T 1y wey/ o thisklag i Yo
16 run  separate earth wire there is no need to bond the neu-
fugtor, because in event of 8 broken - J el you do

vou have sufficient o adequote cross section it does mean that you
1 n . In fact is

ic eiher ane sytem, ot e otber, The protec vo o
ple ear :dmmmmd then he earth conductor thereby sa-
Vins 5 you clteibtion mast o you v st wies: THAGK 700,




Mr. A.H. Fortmann Boksburg: Actually I feel that the neutratshould
bo carthed g the consumer’s premises and the question put
should we standardize and 1 feel some form cr lundlmuun \ulnln be
. If the neut at t
o huco at 1 tho caee i Bolusbirg
uire a contractor 1o rus an earth wire back fram the neutral from he
to the earth terminal where the cotmcil's neuteal in
gives an ltornative earth should the earth connec-
+m pipe or water pipes be removed due o plumbers wor-
Kot 6.5 Pher i ¥t sy o Gk comsocion S
in the distribution box e coun
arth and neutral are couplod. Thank you Mi

Mr. J.V. Grant S.AB.S.: Thank you Mr. Quizmasier, [rom the point
e if your wiring regulationa and the contractor, forgetting abe
all you chaps here what the rgalations e the alleton St o
ou have an enrth
Sk St et 1 o ks people bring it
THaEs A1 i bk it 5 ol mee's eepomeslits o P
e i ko el b it Jols
provided by { tion. I
Riscassed mamy times hefore bat this I how ] see it and 1 have'nt heard
the previous discussions, Please standardize on baving an earth point
for the installation never mind what you do. T'hani

Mr. W. Burnard Johannesburg: Mr. Quizmaster we in Johannesburg
are strongly apposed to multiple carthed noutral system. Our expe-
Fience is that it can create o dangerous situstion. We firmly believe
that the only solution is to run  separate earth from your transformer
which is earthed by means of an earth plate to sach consumer. In the

a multiple enrth neutral and you get
break of the neutral on the supply lid‘ ‘means that the neutral cur-
renta now ek toyour earth y devious

B L iat a1tk i o i
stances you can get dangerous polentials on waler (aps, fences, gates,
pol i ke hack
o the transformer.

Mr. E. de C. Pretorius President: Mr, Quizmaster just in reply to Mr,
Barnard's remarks, the problem can be overcome by using a split neu.
ral

. .0, Murphy Someret Wost; Could wo perbaps by chwof bands
determine how e hes today netonly -
st o the earthing of the neutral on the consam

il what it nvolva. ) s k. ot an inlered neutral ave
tem bu ou insist o the earthing of the neutral on the
consumer's premises.

r. J. Morrison Quismester: M welevs bl quotion ber gl
t to
Mtk vou

Johanneshurg; Before | discuss this
“‘?m‘ﬁ e T B M it
room this mormi hu It was fitted 1o the dressing table and it
dld ml nper-la. On examining it a bit more elosely | found it was not
connected, it must mum omn Mr.
tion 226F n( the Standard Wiring
protection 1o be fitted on Iudllmxl m circuits in domesti
premises, hotels, boarding houses, blacks of ﬂnu. We have since ap
pmng this mm-m had mulu mmplmu, we ».... H.u..,b;r..f pro.
blems. If I can
of & Iu:ly in (‘mmm:l 10 eould ot keep her

tion e carh ek

e ey inand

aver the long weekend she could only have it np-;ml Monday
then ahe had ot complote deep Poese Tl of m valued a
im0 o s sl e ookt o o Ty i T !!glmng m

ting in the b
the contractors were not prepas
weekend. I then had 2 second case which was the Milpark Holiday-Inn
whore they bad o aully bestng ot n o of thel kitchens mnd thi
kept tripping out the ea it resulied in

v Hiow ths 8 o a dicult i o it e

even tripy
lsiel My vlllim!mn ettt oo Ghsleidly Jusnﬂu;lnu or pro-
w of lghting it with earthlenkage el ut some
e s Johnnﬂmhﬂrg e TOIE a1, he T B
teclmmlm!( . Of (s oy theee e o

the light circui
sl fn the it smace, e other cun were caused by plugeing in to
lght adaptor same other appliance. My contention i that this
mu]d happen on 1He (-hhr inu.l.u.m. where muul-mw
Hay e is not compulsor. Bt in & new inst e
longer permit h)hlv[uuﬂl‘tmnxwhmyduhnﬂnpmmu“mlﬂd e
Jing own from shgmnrmnmlmn of it. | think
hat the probability of using this for uhzhlm-s frgduighod
Cularly where you have ‘dtqunte mumber of socket outlets. 1 b
that lh\s a1 resfieg tention and it is my view that com-
pubiory carfh leakage protect oaly applies o sock
u.m.h VY alres s we should encourags con
eeiblo, to put earthleakage protection on their whole installation.

Mnn‘r.m.mer C.A: The E.
earth leakage on lighting outlets

wts any move to eliminate
1T ommestic imstalatiors,

Mr. Jules von Ahlften Quizmuster: Thank you Mr. Bamard. 1 think
the Bureau will ngree that this is more or [oss the approach as Mr.
Barnard s it up and this doss also answer our question.

QUESTION BL. Mr. E. Trautmaunn Lodysmith: Th
tive regulation 401(F) emphasisis the rigid mechanioar eomtinuity of
conduit, joints and accessories and demands the spproval of the su

ith has got its reservations in respect of allowing non-
ts | am concerned about the attempt to enforce any

© to
fel ml-mhrn should be nsked in & questionnaire to submit

expansion Mm. flexibility of conduit boxes,
Tistng o tubes o1c. belore & specification s drawn up.

M. 2.1, Fleldhouse Aflite: St a code of futalation prcice
be issuied by the S.A BL.S. as an amendment to 8, AB.S. 950 — 1969 for
e o e o rmumnl Pk vk
pmm-c until such time as it i incorporated in the new wiring regula-
tiom?

The South African Burca of Standards have over the years issued
‘materials 10 en
sure that nhm s e e Sl Tl 1 e it
sound pra
Fp(l!dlx( w.m.u.dn...upphm...uus ABS, 791 - 1975 for

d and readls

PN rain pipes o s appendix
shonid G contdormd 0 & diailed .Hulm..m 1o S.A.B.5. publica:
tion 0112 and 058 Its epididie bk 4
be

Tolloret o nsre L. . sewer an dest, st
e an Tid i manner sueh as (o ensure truble fee wervice.

S.ALBS, - 630 1969 governs the manulacture of P.V.C. nion

mﬂ!“lf conduit and accessaries for use in electrical mihlhlmm no

pctio o e comet nsallaton

manufactur tion have roquested the
byl bl ol e e
i ipcorparatod in the vew standand wiring regulations, The
SIS, Ve ayrecd (o this and maschinery i i moticn for

it's publi-
o

Mast local suthoraties accept the use of P-V-C. non metallic con-
it systems. provided it carries the 5.AB.S. mark and isintalled in
accordance with the standard wiring regulations. The technique and
orkinanahlp s 18 0 the installs gl 1o meny caes the TamuToe
Firess installation reccimecagivnm e nct sdbered to,
e esult s an Intalatin in which there i o e o be desired
munim,. sk
Thie 1o th stan i wiskok rosltions emphasises this
It ahd South Africa has & very paod ecad f enginecring,
, and safely precautions un in mi
1tls nuumltd that approxima
uit i intalled
Lo

s give sérions consideration to ite’ implementation by incorpara
6 b o o1 O Jocal Tt Ls Eeormiing lectrical‘tndaline
tions.

Mr.D.F. Kneale BCA- Me Quizmaster thanks o the pportuniy
re mion

e
support any code o 1 or directive that is hmn;
ormulated o i 10 be formulted £ Pt this into peeation. Thank

TEA INTERVAL - TEEPOUSE -
QUESTION B2, My, C. Lombasd G
posed in view of the ol
5T el pices e e gt whes calling fo public ten-
ders and that it i often found that lower prices or the
b‘mt when calling for quotations. mﬂﬂd 'ﬂ' ublic wnd:rn
i ThaE latma I eapoct of loc Sanseot i are,
T exaggorated. bt that 1t i virtaally
to e roved by the local authority. Such fen-
- derers thus gain an unfair adva v petitons
1) Tht sendermrs oharng cquipment first being introduced on the
focal market, bt e et uniied unor o) (lmd.mnns are often

miston: This question his been

submitted rably below thoso of other tenderers in
order o get in. lnlemmhhnle‘m\-nmmmummm
the local authority is obliged o necept the fer unless:

remsons why the lowsst tendot showld ol e mecepled et be
wanced (0 the Administrator, However, in the case of newly i e
duced equiprient it s oltan impossible 10 submit such rem

based on salid grounds

O coune, ance bought .n‘d fiound to be inferior or unsuitablo in
. here would be suliient. reason lo njeting fotuee ten-
s i s
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T it i threorsthat he locol sty s chen forced to
buy untried and unproved equipment and only after going
ihrough the coly upen?nl-e of finding the latter unsuitable, can
on future oecasions to obtain permis-
it to buy the same !mjl'l" ent.

t i that once such a tenderer hax extablished a lo
i £ es are often raised to such an
extent that even if his equipment is acceptable, it is no longer
compeiiive, The Jocal nushorty is then fanded with & rlatively
small quantity of an edd make, S0 oty deslgn, of Wi
ment for which sparos must be carried. This i Attention to
e under tho present stem, namely that it

ponsible (o catry any degree of standardisn-

There aru cortaii sound reasans for the ealling of public tenders
but it is questinnable whether under the present system, the dis-
advantagos do not outweigh the advantages.

Mr. BLP. Clarke Newssile In the fst ftance the rvierenes 10
the existing system whereby local authe anpelld 10 call iz
tenders for contracts D i vl o batie prine
see no disadve n fact, | helieve it keeps us all on our toes
the buyers - Wi 10 spel ot our requirements cloarly, which. L

T the ~||m i e keops the competitive ap el
thy. to keep nn accurate eontrol of their costing

bt dfny that Mr. Lombard has a point that these things can be
manipulated, are often difficult to check and therefore of

ould be noted tha there is
tabies At o e

. ERA Report F/T186 details methods of calculad
ey short fime ratings undmmwd

ot burial or in single way
2, 'rrw.mulnm-.. o houah simpi, i somewhat tedious to uadertake
16 n rircuit is likely un at un emergency fatig s sucess m its
“mmmnms current mting” it would be well for the engineer

pare carves of permissible overload against ums in anticipation uf the
emergency situation

e genoral s of curvesfor ol cables canmot he produced as the de.
eroe of overload permissible is dependan

a) The type and size of cable

b) Soil 1)

o Soil Thermal Diffusiviy — Soil T/R < densiy x specific heat
o T lond history over the previous 24

4. 17 the load has been fairly constant - for exnmple if the cable has
een it say ' of i1 rating thet t is possble Lo propare  wet of
curves as in fig. 1 showing the permitted overload for 1. 755, e, hours
following a long period at 20°%, 4075, 80%. 80% of motrnal ful load ta-

no emergency rating for

i, the evelic and
jen inatalled by di-

3 m L‘ladv Inad cyele {s known, it is possible for the cable to be run
Deriods a4 lond im oxcoss of s normal full load rating, 1f

caleulating the |srllr Tating fact
nomies t s the aeladmn ‘of cablé feedor sizes an new nsial-

Al Deonid e fatthat. b
n the dinadéastage aries from ¢ {ime-wasting processes
that e seatly the our Councl procedures; unless each local
autharity pus its bous With proper delesation o ey
and 50 o0, there is no bt that mevbieraa can and do arise. The
mmm be-tackled at thé swurce and rect eetified.
e me to a serions pri rolated o Uhe fes one, Thinis
of “n certain “alu™ The Natal o bse
and in mvalhhnmtﬂrlmlﬂww
“The erosion of the buying power of mo
1t Ainount sould d ensly be et n»d this could be the time and
flace for us to come forward with practical seps to ectily the matter.
[ pecornmends his 10 the conventiun for considera
“The secand part.

cept the lowest K
the adjustment for local content  this can nnh ‘be for the benefit a{nur
satey by viriue of the stimulation of out industries, our ceonomy

o c sty Hoethes the cumert vl of adjustments or
lht af them are reasonable or adequate, 1 have porso-
et bt s shauld . reviewee o emssre that i sl servesthe
‘parposo for which it was intended ndllmn'llhmwlhglnmnlmlb/ln
Lom!

o (e question | identty s tﬂnu compelied taac-
with

nm oy, that it
n.m'hnu mm\hm

nhwi\nwsm\la

pursuade my C

where my reasons ot Bakvasions hwvs beena

say L abeays recommend terders that are not the lowest tender; 1 om-
e

e patieulss equipment of work tn serve the best

oy, my experienc e et il nd o take

ment il 180 an m..-nnﬂ s
" 1d non hewtate (o use

‘motiyation in my rec ummmdlunnnndlh“ml‘nmd  Tregsee o

Rt s has. thrown everything out on that partieular score.

1 Conclusion therefore, Me. Quizmaster, Jbelmru Uit th e s
S nceptable bt ueds o bo revieed i te ghtof modern

tions, or 0 he wprated if they were designed on

s noxnal full Toad rating b,

7."Meat cable rus will have short “in air” lengths at ach end of the
fhe "in air” rating i sometimes less, sometimes more tha the

Tdireet buried” rating depencing on relative values

ture, soil i would be umvis to contdee emergency

Tatinge f these in alr" soctions mificant length. Probabl

length of say 15 melres \'Iﬂulﬂ hu.m it it would be wise to caleul lrt

the condu

tional foreed conling

H. Fraser Durban: Mr. Quizmaster, T presume the enquiry re-
it Fgh Voltage cablen because the size iage cable s
normally determined by eansideration of voltage d respect of
High Voltage cables, [ would suggest that the design ol be based
fighengon o4

i moarage colions and any banefi tmm oyelc

Tond or nhno
iteetion dp 10 11 kY
et afaren in servite due 1o thermal overloads are vei
usual.

The art of power distribution is ok highly precise and the examina.

the of allfastams e o ko deteratin the sxact sty of the
|, be beyund the nnnnl| resources of control

case of very mlpml ant feedens tn

hich Mr, Patses b efered, h may 13 Towever, be wise 10 underiake

advance s ot ropn

Mr, .G, Hancork Aflte: There s o doubt that in the past the cur-
rent camrying capae o for continuous (o preferaly
mm:mrd oedink. has bbm . pladnminnmu( facior i system p

with Lt attention paid 0 the efect of lctuat B
wo their e under ampluyid fof 4 -
e el 4 sght s impnav this, mo only -

The sustained cu: capacity of & poswer eable is calcu-
Inted by halancing e .mzrn-l R o st 0 predetermined maximum

‘whether in ground or air, The ‘eanductor fzmpeu\uz! is m characteris-
tie of the dielectric material determined during development e
cabl design to g a0 extrapalated life of 20 vears or greator. The
number

circumtances both in respect rpepalit it
Sy it serves a practical purpose, but that we o Sl it up.

l.wnh.li Germiston hink the quesion i
O i ol course,
et s e up with 1 st ol v
iracteristics of the overload prtection provided for

quite c
reali

the curcent-time ehas
the eables. Thank y-m

-, Pring S.AB.5.; Up to sbout 1970 the distribution cables in-
unll-d vmald have hnnamnll ufactured in accordance h either the

, These pmﬁu\wns
m very simalar and the Elec muud: St of Greet Bri-
tain pnhl-hrd ‘methods for e c.\mhum of un grelie
and

Torsn convenient for diree
equivalent. for e manutacured 13 the new meiric specifications,
bt he information given in reparts could be udamou s
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Rt i of their effective under-utilisation due to load factor

eflect

\»mlms of caleulating fatars for cyelic Toading on cables Inid
develo v the Electrical Research Association
s ag0, Y ot Sentia pyineple of o ex-
the maximum conductor {emperaiure for sustained con.
] jon issimple in mathematical terms and

o ol profle Involved, Bt it requires reference
nctions rlated Lo the thermal proporties of (-
e temperstu sioe taio o the size of
letric vmlm les mown ot the
m time, but Ire likely to be ;-p-hto urmmlpolnl ion lllr]v readi-

,\, he methar s e an . ey repented 21 load ccle

culation can, however, usunlly be reduced whh\vmhunruewuq_ 2

periad immedigey prior  the polnt f maximun core ey
peraturt togethor with the rm v ofthe whele cyels veting aver the
previeuis. 18 hours. The time of ek e b
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auently be datermined by inspecton of the load cycle o at warst by a
telal caleulats
e G consinting of reularly ropested perods of
eent flow of constant magnitu ing with reduced or rern loa-
ding are panicululy simple s o i st
s i il L

on o conductor warking.

‘!'Qrdr is egter ook waar wanneer ‘n organisasie so beman wni dat
slegs 'n gedeelte van die mannekeag doeltreffend benut word, dan rask
ic balans versteur. Mnse s onder die indruk dat hui}e nouog i hy
male pligte kan deen en dit dui vir my op 'n ongesonde toe-

stand.
Bl o ko st drie ke deg gt esnkoor op-n dag n diese-

Emergency ngs bases m
above that for sietaingd. loading should b spproached with coner
e e O T o e
duced,

el L
i i f underground cables is comparatively readily
form. 1t must iood hoever that any
s based on stated environmental conditions and de-
hese can modily current. ratings. The question
rprising n that the subject of cyelic o itermitient losding of
umderground eables is well focumeniad and provi
data it supplied the extent o which cables can be uprllnd ‘ox Yomiiad
e careulated.
ke sty aod et g Al celsmiiraa' i th ﬂm the comitor
temperature must not exeeed
temperature appl
nable

et Svincs. T8 Talbematim oe.
equired mltnulum \u hz made is briefly as fol

Tows: -
1- Geblo or foeder under consideration.
ethod of layimg i-e. direct in ground or in ducts, depth and num-
her and proximity of other cables.
. Soil constants to be used i, therms resistivity and thermal dif-
usi

load aver n 24-hour eycle
Uhe abve imfotrastion I 1 them Pacticable to détermine a e
vmd rating for the enble in question under the specified conditions.

VRAAG B4. Mnr. P.J. Botes Roodepoort: Ek wonder net mor. die

Vraesteller in hoe ‘n mate in die prakiyk toestemming gevra word van

o Rand o vereia soud |np3vn|]§c artikel 62 van
2 Ek

s seker omdat ierdio ar.
kel gevea het nie waarom hy sond -siarme opge-
olgens my sienswyse ve oo
st ik e i ok 4 mubers mehiaticndis oo, D2 itk s
gelees word asol pr in

dunighede buste werksure produkliewe werk verrig, indien e en
mie ander iets het om te doen nie, nl
fessionele Ingenieur waar in gedag i:l!ll mnﬂl word eer-
oty om b T b st
ity Lol ket ol e tin i
keur Dit is miskien in lassgenoemde g!\‘llwl.ldl;e wemde artikel
)

annansie van toepassing s, en wel
et onlangs in die prakiyk
e R foedi

. As verantwoardelike persoon in terme van regulasies C1 van die Wet
o5 Fabrike. Mosjinerie en Houwerk v 's letne Stadacead en vir

o e uefen:

I hierdie gevalle moet toestemming vooraf verkry word van die De-

Arbeid. Dit nrmrhdxrnd dat die dohannesburgse Af.
ling van die De tement van Arbeid nie geneé is om sulke nanstel-
ings goed 16 keur nie. Hierdie nateling W 1l ol WAt oh

jaarof vir
lie Stadsraad van Meyerton vel'ka{}nlll;‘nmﬂ
e corgargapariods Wondat ' veram sl e angestel
kon word. Daar was net nmamnd !uls.m..n..";a ongekwalifl-
scerde porsone wat.gewoonlik waameom, vervorsaak groot problerne
waaronder die betrokke Stadsrade wr}tm,(clmkh m":n Dit is.
miskien naodsanklik dat die Depa n Arbeid hom uitspreek
o iilke sasubing. Die. Dabiokbe Nitd) webind . wiek bita
pale diens nie, In 0 in ander munisipaliteite word
i opsigte van kam:- aan kolleges
o universiteite. M. dic Vraeateller, weet u reitek in
acts beteehking wat e werk e e rouniaipals Siens e of s
e lostemming doen? EX vl i eige 5 Maranck
Bl ton opicteyon lncebelange ver-
usk.Mndulndb cant is dit wel ik om
o gl B prakiyke it e hakal. B komende werk hoct i butee

die 1 persocm se professic nie want die werk wat hy
uiterannd deeghk Imn nmhld arin hy of
reeds genoem het mo daac Ingesieus i wal o s

noem .
T v et o andir by m ek nie rede waarom hy verbied
moet word om dit te doen nie, Dank

Mnr. A.J. van den Berg. i\rum-dw\'p‘ Wat die eerste betref is

erk goed doen onder normale om-

»mndu,h«!:-,
Indien ons mense kans sien om meer & een werk doeltrelfend te ver-
rig gedurende 'n 24 uur dag, dan meen ek moet ons weer ons eie werk-

Illuﬁlk analisect om oo Le sien dat daar genoeg werk is vir elke man,
Slegs dan sal ons produktief wees, Moo nd dat
annekrag beskikbaar sal word om die ande lllu!hlkﬂwrr werk meer

produktief te verrig.
s most onthou dat ot produkiiwiteit verks

word deur meer
werk mﬁ.gmmdw ‘mense gedoen te kry ~ en ek dink ons moet eers by
onsself begin,

Mar. E. Trautmann Ladysmith: Mnr, die Vraesteller, ek is teen die
voarstel, en om die volgendo redes:

Hedendaags is die werk van 'n Stadselektrotegniese Ingenieur as ge-
volt van personeetekort sn stremmend, dat. selfs jonger mense die onl-
gnming na e nodie het om Tiks o biy vi die volgende dag ¢ pligts,

ocueel ngeniours moet hulle diensur nie nog verleng om ted be P
met die opl werk nie..

mumnnun  die g s wat kan bepnal of sy

e hard gedruk word nie, of e p middel lnlnﬂwmwwﬂm

us ming Komatige, uite: munisipale werk gogee kan
o,k snl Hewers, san ie b dovn dat igeniours wat saans nog
nie te moeg is nie, die we pak. wat baie dikwels ann
Fasdfowentn Inpuaiouts conyaast word alhoeiel amssct bokwasie: $0
noeg vir meeste van die werke behoort fe wees,

Die besparings vir die dorpe sal die inflasiedrak verminder. Miskien
kan die stadsrade ook eendag cortuig word dat sn 'n werkende perso-
ncel 'n spesiale waardering verwelkom.

Mr. J.L. MeNeil Kokstad: Mr. Quizmaster [ can’t hal.ng l!ut w)
municipal enyineer could find the time to do what
question before us and in fact | mulﬁ sy that if it oyt u“ top
mmuhlf\uwn and yona wil find that your elctricians and
your i vk thei
k 50 therefo mploee

any catagory whll o uvw III undmdn any extra mural wmh -flhl-
Rature. Think y

Mnr. A.H. Fortmann Boksburg: Mur. dio Veassteller ok weet nie of
i toui ding e of ' algte ding  om werk buit nommal ure e
e maar daar i net een ek wil maak en dit is
Boskou i daardls s n die serste itk potal. Di hscker el
enleurs o b van die mgunieurs voo ull wil it el b i hull
sak. Nou as hulle goed betanl word sal duardie vrang in elk geval nie
apduik nie want hulle sal tevrede wees met die ven werk wat hulle het,
Dankie.
Mr. D.F. Kneale E.C.A.; This Asccation strngly opposes
o permit any etuployee uf any catcgory whatsoever 1o engnge In amy
extrn-mural work beyond that required of i in his normal Master
Socren: rutonite Tk o

QUESTION B.5. Mr. D.C. ape Town: Mr. Quizmasier,
there s o nnum ‘that the definition of “building” and “excavation”
eloctricity supply undertal concemed. is ex-
mmel, e and ol embracing: Even for civil engineering contractors
and bu lers. III= dlﬁnllwn nl wi onerous.

“This w ation was promulgated snd the
South AFnrnn 47 Counl for Civil Enpinoering Gomtasctrn Iodged an ob-
ction with the CI F‘m“miﬁ l\hn time pointing out

Fi anted exemption to building con-
pori s them t repugs bulding ad acavetion mrk ek
periords not_exceeding three months. The contractor is wauired to
of this.
register Lo the [nspector of Factories every six months. Presurably this
concession could ko hewﬁ;m o eectricty usderakings
e local Tnspector of Fac:
Ivdnm in nl Ln hun all
ec

e e sl cin s {5 Pepont hovsal E4CEvAt e WOl £
conelusion, therefore, r Quismaster, | do ot see any real
blex with the implementation of this Regulution us far o electricity

ek van mening dat indien
ol v wond o b bulle gewonc werksune nder
O oeore: s ke sd Gt s o8, sh
ek sl ot word wat doies toestaun
Ny mening o g o eviciog insovere it sl(issplne vry
i  prbre 1k ni 1o vorwaarlooa ten Losee vai ' se
- Wamesr s ens n 'n beskermende prsisie war
rukiuut sl s en a jou mancag woed in heslag peneem
dous sou werk, dan meen ok ward 'n gosie e verkry, Die omge-

produktiews
" organisasie

s think that ilhrn ‘s regulation was
framed it was aimed more specifically at building contractors rather
ihan ]t 1 s acoordiogly b siewed 1 1o e Thank

Mr. A.A. Weich Depariment of Labour: The e o Rmnmm AR
requiring that b activities shall be reporied o In-

pectors of Labour is. because Wmimlul!’mpemm led an-
-:-ndh on bl work, We tharefonswant uildfng activities u bere-
 in order o be able to check up on the sites.
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QUBSTION B3, M. A.A. Smith Por Elizabeth: Mr, Quizmaster, I'd
Kk Gy mention  few poiniscn Question '8 which may belp menibers
arulate anapimin: The e 1 am sure all members wi
re of. That is ..mz....,,n Iumiciplitios may purchase vower st
. pe it wuld degend ot he =
w be different, Other factors aich
would give rise to a different cost er it winald resultfrom thei difle
Tent eost structures, which depend on their different capital require-
ments, system powsr losses, salaries ses (o mention but  few

think the Minister has instructed the Administrators of the various
provinces to investigate the matter. It is possible that he perhaps was

ot awaro of what was wiilten into the u.nmmm report nor what
‘was at the time, So there appent to be
rradietion here i Geterament palicy. | believe, however,that

uni
‘Nevertheless, it is generally accepted that the transference of roa-
sonble surplus to the relief of rates is the right and proper thing to do.
“The philosophy behind this is that there are genes
mept o eletrcty than tere e ratepaye. Accordingly, porion of

. And:this s where we come to the contentious matte o pro
Kitms Manicipal Eloetricity -
wards the relief of rates and cnrry the entire l:umen of street lighting.
New it T would call the difTerence hetween ranning expenditure
which includes

of a few cities in
the rele o rates i s the ondesuf 35 o the
aloag with that, | ot Mnicipa! Elecoaity Departaenis
should make & wnlnhuhun to & capital devel Iumnrnl fund of about 2%
al profit the arderof a 10°
Bt comeliio | weusd Tk o remind mombers that most. Municip
3 Departments re a monapoly and | mention this hoping i
vrl].l have n sobering dofect 1o any pomsible éxcessive demands for pro-

Ak yor Ade, Quismaster

Mar. E. de C. Pretorius President; Ek sal huie kort wees. Die eerste
saak s wat 0 ax wing? s dit die beidrag wat aun die al-
emene fonds corhetal word om belasting t vorlg of st dit ok dic
hedrag in waaruit sokore kapitaal projekic gefinn
II.V nlllwp-uupkhn wins wat (o8 war c
verligting van belasting. Eerstens is dit mrﬂgw“:’lr Ek o
g

winsgrons.
aan die vrliw
sie van 'n sekers muih-ipnllm . Ek
ek kam van 'n dorp

can van ondervinding prast want

wa e il
"a totaal van et lots.oor die R200 miljoen. ok o
jendom uitgesluit (1 sien dit is 'n geweldige hoé verhou-
is aangewese van inkomste wat

e
endom hat am te belas nie waar gaan
wvmlly mnkvn

diensie. Ek wil grang i i o

“n persentasic van o el s wan e wales e eleklnmmnde—
partement of enige dienste departement hereken word

s x e verbodlog i i perssadns 3 iebelasbare eendom tot
totale we

Mr W. Barnard 4|nh|nn!lhur| Mr. Quizmaster ' disagree
nhh the President_ | sh ki Che WAL atenof Eoamomic AT
f would both du-.m with him. | feel that he is trying to

i i ing anather problem. The problem is that
Local .lulhnrmu have an insulficient income. The: ohtion s netto
ey o the povions of ot servie

he solution is 10 find il i
nut right b way that the onl s from services,

velopment of the electricity
Me. D.C. Paler Cape Town: Mr. szmlel‘. Lam afraid [ do not
agree with M.

It is .wn. mll.rlr that, otmithtancing the fact. that mniipal

-lmnn«, i i izl thels lectrcky in bulk from
on tariff rate, their ind I tariffs may differ, one

ﬁum the anm

nce need ot necessarily reflect different profit margins
lmL could mmmvihly reflect certain m)wr uﬂm in their cost struc-
tures « 0 from undert undertaking, possibly
hecnuse

ot
of the undertukings. There ix no dm& hawever, that munics
e vaing thels lectclty underakins, lo sy

llmll( of towns. nm‘ [

Hion on property and to & lesser extent on electricity and wat

somraly ecepted pnivrsaily. inliding South Afie,that o

Sl equitabl for cletricity u 5 4 Ak o et
ing of towns,

Vou might rcal hat some 112 back the Covenment appointed

Borckenhagen Comanision repoted. in » White Paper, o the nm-

oo th cuocsions they reached i rspect of
nd utility servicos was the “reasonab ahonl
bile for transference to |umvmln\m\un in llm relief of lull:nn. At the

tatet i the White Paper, the Govemuent accepied in prin-
eipie the findings of the Commitice bul, a8 Mr. Barnard has me
tioned, ister of Foonomi in January this year wu
quoted as stati e ‘dcmi hin (o b unhenithy practice. T
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1o the electricity o gl
running the City 1o be borne ol et b ey ratatsoe 8
ity consupers,
with Ms. Harord that £ this money could be found cle-
W!I!r! it wn|||d e & good idea. [f local sut] alternative sour-
of taxation open to them, such s taxsiion e kel o o i
for instance, the position would be cased.
In the paper delivered by Dr. Cowden
vention i Durban and entile “Capial Budgetiog

at last year's AM.E.U. con-
DrDrmdmm

i

dertakings in South Afriea o the reliel o ra tributions
ranged fom a few percet. o wll over 100 perct, with tos faiiey
an

We I Cape. Tomn coptribute sbowt, 185 of sueinsome on Hovense
Account with further conteibutions of about 3¢ a Tariff Stabi-
lization Fund and the Cansolidated ('amu! Dieionsieet.and Lotes
Fund,{ undersand Durben contribates Johannesburg 75
amboth £ and Pretorin 6. Perbaps 1 should ot hive auoted

thise fgures s they sppeut ov mnoe to Cape 3

In conclusion, Mr. Qu would expuu o P i
i omuaaer Shat it margin of afound B 1o 16% woukl 1ot b
o hroasanable conthution to rAke from electricity o the rellefof

Mr. K.J. Murphy Somerset West: Mr. Quizmaster, | would jus like to
drem geur nttention to the fact that where clectricity

W profitof 10° om the cost of slectricty b pemise. 155

& regsonable Tigure. | don't agree with my friend Mr. Palser when
goes up to 16% \'n:rkm:wﬁw):lnrl i mn have ben n making
umetnmw:ufui Now the and we are nll

o oning that ENCOM 4y a4 bo e tbe Arabl
intless complaining -Imul the price.of electricity if you have
b making handsome profits

T

M. W. Barnard Johanneshure: | st want (o give you some e n
formation mr. Quixmastes bt four weeks ag that 1 went
o t0 Cape Town nmegnlnmmm inisto of Bsonomie

i ricit l‘ml‘?\lﬂlln[i\f
et o . hot and.hat peimg rven the opporiy (o sake
sy remarks ho told us tht b s o dacido L he status i will
e mainiaed untlthe B Commisio hve nvestiated al sur.
ces of income for local authorities,

. K.G. Robsan President Elect; | i going to try very hard to speak
e souncilin s Quizndutert

I see hat, Mr. Barnard s skating over the question of

0% which he

1y sempomaibilty b nb«nc.ly sndertakings v
wishen o allochle foe use purely u,

m Hnl[lu\vtwnrlﬂlhemwl jon that perhaps the A et
ewhah thik mattee of an wndertsking's respansibilly to
The Goneral Rato Fund, { thinl e Dae it v e uidance o
treasurers and eou
W find that many figares are quoted and one cannot be sure if
percentage of total General Rate Pund income or of just income from
{he rutes nrv being quoted. 1 suggest thit we should ensu not
anly, treasires and eouncillors and even
amuh ane expressing opinions on the matter,
Association should endeavour Lo give some guidanee as 1o what
contribution, as the
ty undertaking to the General

e s et seentifially o
hansil rum'n i ectri

1 beli u\' the recent statement by the Mlnmvr of l&xmmn
AfThire was somewhat ll-advised. 1t ap be an off-

o some atten-
{ion o the problemss. Nane of us appear 1o be certain 10 the
amount af the contribution — should it be 5% or even 157 ax men-
Mr. Palser. I have felt alwys that 7j‘ in a .mmh]-

Tiere bot there 18 really o seentiic bass to Ui wmous
¥ peition 1 g1vé Ruidance 1 this

I believe that ma
matter. Thank yo

e Newcustlos I e Exveutive o ping to ook o
mportant for the Engincers to express their opi

jan. The position is that | Baomally ki 50 o objcton T contiimis
g for cable mutes in the ground o paying for standing it
polts on pavements or doing things of this sort. Trhie s T, Thiv e 8




real portion of our cost providing — and here is the rub - the water de-
partment pay the same sort of tax if you could call it that. And the
and any othes sevic ming publc property. And if you
n s then go the whole hog
Dt boae i mind That the base phi rsophy shauld be that subsidies are
in e frowmec on. Evey sevice should b clf supported. Now knor
milk, maybe cheese, maybe sugar or
some ul}mnhmu o fuct, we live with subdies e g 03
ol us fry them if at all
and start ight at the basie prineiple. 1 think that is what M. Bamard
was driving 1.
Me. E. Teautmann Ladyemith: Mr. Quizmaster when Lacramith de
signed new lAnll) & couple of years ago, und in & survey of
made a that time. Gains

up to 81% wers S

‘The Electicly Act peuvides a policy i Section 14, fro which it i

met die Departement van Plaaslike Bestuur. maar ten opsigte van alle

\3wwlmdmmﬁ vir Planslile Owerhede in die Provinsie van T
vaal g

i) Dm ul-m van oepassing op | Julie 1975 me 7+
it salarisee van toepassing op 1 Julic 1975 Vanal 1
Januarie 1976 vender aangepus word et minstens die persen
..m elyk aan die verskil tassen die verbruikersprysindekssty-
Ve 1974 tot 30 funie 1076 minstora 4 40 dat &
hmlmikm: ‘snlarisse van (oepassing’ die salarisse op di
' skl betelcon, mad dat die SAVMW alle snlsrise xa
kou,

o TN et . senviernighild en vl vl on.
salaisstrukcuur v o lede daarxtel sodat ongslyke medsdinging -
sen sy lode uitgeskakel sa

 Aamsesien die warde van o i Siadiblorkpos van Hisaslike wes:
g word et die van sekere poste in die Staats.

clean, that o

electr A ion 29, drl\mummch for supply by Ilmnmhu
o be read in u..,.,,:,u and ol hnt iy should b s dsied,
that the smallest gin can

‘When the rule {a applied to IH u.urlu- that khe, shuuld b self suf-
ficient, the fairest tariffs can be offered.

M. D.C. Palses Cape Town: Mr. Quismaster, f you would kindly let

i add oo ekt thet et tation it o "That s that th
rplus profits in the Electricity Art (Act No Dol 1958)

Sk smm ms:[nl which requiren s Sevies o ditebote smongac

s words, 255 wfmnv<:urnlm vmﬁt is supposed
consumers, Surplus e nect basically as the dif
tween revenue and ex T -pmydm y to muni-
wipal electricity un dﬁmkmm whnrh are exempt from licensing under
oAt Bt vathas 2 Easnen b It does mevesthelos lltracs ikt
arpia st hive botpecogmised by T AT do it Kiow i
e s SECTL know this has never been dra
it

. Thank

VRAAG B8 Mr. 4., Kragersdory: Stelling:
‘meests plasalike besturs i die Transvaal hot eleid van
adelliaitpend i Lo Lodic
VRAE:
L. Sal iedio beled in sy dorl lan o petsonel e sorkey en e be-
hou Fesag be-

solank die salarisse van senior amplenare deur 'n hur
W
. Kan markwaardes soos bepll deur die infra-struktour van die
pladshke besighesds. em m o binne spesifieke munisi-
Yals pebice guignore Wit
BESPHEKING:

mmml die edaute van eourmige nh-m-k-k e pliaice by
sture dew et wantroue hobandel word is
begtip e el onthou d die gervelyking vun Aalarigrude van eper.

poste van vergelykhare anns die mzmmum van
Tade Sowel s dlie Suid Afrikaanse \-mmmng vir Munisipale Wi
ers vreér jare wanneer 'n geskil of 'n versoek om
ontying was. Hierdia gebruik het onteenseglik
wel

‘mark.
salurisse nog altyd

waard i wumsenmdmhm{mmw
min, of mees

Die m,a,g.wmmd salarisse is movatlik die
dagle d b i orpie et monnilike ler
sk, vt e AL8ria e i oo o ', gaindunteslisses
gohied met sy de hodr lewes an ontvang. Alvo-
Tens o egher prol erdie knelpunt op te los moet ons moontlik
k»/k wat die hirweegredes vir hierdie Mn: van die TMWV was.

'n tydvak van stygeode imflasic
ot vam die TMWV beain oor
was el nuwe

produktiviteit moes
npassing toe lede van

Die TMWV het op in hesondere et die- Stastadions-
meenk i o Vs benadariza 1o veriey nam
ag van besaldiging nie net getoets most word.

besoldiging op
 Basis gebrifig word met anrvolgens besoldiging op 'n

e e s
68 1 o Diamie el andlscek oot couige s .
danige koppeling

erder gaan die TMIWY ' omattende onderscek st ten oeiite

owerheid sowel ax die yetal v-knm—s teenaor sodanige poste. Elkr
plansilke rwerheid sl cus gogrvens ventrek llvn apeigh i e en:
ming en vergoedi aan die pos. kbﬂve i,

hﬂ:lumarklwlmd vir dio Trlm\ure

persoont wyfel dit egter of
d m..,.. o Tiddars 10t il hwl\k.\ulu het om 80 %
Yok 1 kam m!vner

mdn pﬂu i-h«fpel sal word hmu mm me« dw dsulel.lhll Rlﬁ m

an 'n dorp
Lmlhn(k lhmnn is, word e Stadsterk en die perso-
S i e L LR S
Of hierdie glhl’uﬂ( wﬂnnilnpl'k of suksesvol woes sal sleg die
toekoms kan beantwoord. neo dt ot senvormi al wee e
d Imﬂmn enige, plrd-q;:
streng volgens posevaluering en -wai
epaai. Di covkind metatal volgons wnl';rl'dnr mllk;«s:uhiw I-uw-
e en is mant op sy beste 'n . Om
h\mm]m:s die voorsielle van die TMWY te Tt o s e
nangesien die hand cers diep in eie boeser gesteek sal moet word.
Wat die eerste vraag hetred namiik of hierdie beleid daarin sal slaag
om personeel e verkry en te behou solank die salnrisee-van senior amp
tenare deur 'n hoer gesag bebeer word, wil ok weer na die rede vir hier.
die omstandighede verwys. [ndien salarisse van Stadserke nie be
e elke Raad kon volgens = o cordee] die
vai sy Stadshlerk hepasl, ke siogs mans dink in welke chao
D e 1 s uasele Vi YURANCS e s phese
et

I
i el bopss on the fuct i the present um-y i those pro-
poed by the TEA e n most cass igherand more atractive

ose oflered by papididindin addition, working son
e Tmpoetant role and this ix which a local authori-
1y can exercise direct control. The llwnlmn rﬂmnre and sesthetic ap-
P m':nr A towrl are. equally jmportant and absolute equalization

westion is perhups fully answered if i is
mind that there is probably no local authority which relies on
own population, for its staff. It is an established fact tha
tradesmen are & reasonably
v

the okt ot et be
in spite of high salaries and pleasant working conditions.
J nm ld ﬂ" Obmum that we should consider the proposals of the
il hod e ve i acheroa's Shancs topares Hectls by
ln ve which ‘mnld

ltunnlhl- alte
i, the .zmhm. (R i o

P Thank you Mr. Quizmaster.

LUNCH INTERVAL — MIDDAGETE POUSE.

Dr. R.B. Anderson (.5 Mr, Quizmaster, I'm not sure that | can
say what 1 have to say -nar lh-« very excellent lunch. [ just thought

i e ot
ek etk yuk mr-m-u 5 o survnton
wat dan rllllt!d wwd ill mﬂl‘wi WMW woos dit verkies word.

larisse word dan gedaen scdat dis verhongtle sala-

versugle MyEn in wf"“""*‘"g
haal wo
m.nl ul die Tdmw
ekl et ﬂmm\wmmmu_ Tt i ook
,.,,,d.m Nm,: a it e vk i om ' Sl € slari s
il vam ' Stantsdepartement o ves eniye shr
it van dieselfdo ksicgorie. Onder.
adsklerie se posisic word nog Revoer

= .sudnklm el
handelings ten opsigte van

inthe fact that the naonal ightng lash

well under way. That is th m of couners all
e At and St Weat Afmic, 300, Ot of 1 430 cougiom
which were provided by the bodies paricipaing n (hi sherme have
been placed, but thens are a number of gaps in the coverage for
il f e npulo i ey st e el v ik e s et
4 mumber of Muniipalites whether hey would be prepared 0

accupt
s ot counter ool it aod rad € on elthe a daiy bsis 0
hest this is I"Ill we really I’W it is ot worst, for
the

casily

xt 10 yeans, This is xrn

utui, k. The compbie ey
sl veey easily T

< We willsupply the couner So

i you do get a feiter from us ukml if you can install a counter [ very
miich hope that you will accept, because you w1 I 5 gap shat b
e b e v sevprcty Uk oo e, Uphmmtir. 0

VMEQ KONVENSIE VERRIGTINGE MEI 1976 25



kriow whether they are here but there are not very many people very
near Upington and | would very moch like s counter to bo installed

{here and there are ather places like that, Thank you.

Mr. E. de C. Pretorius President: A special word of welcome Lo Mr.

Pat an.c e who was not here this B nce our st meeting

in Durbay ccoe has been promoted (0.8 very high posion

" D-puli{l)hu'wr Gezual of e <ms Our heartiest congratuln-

tians Mr has the au-um\m\ now that he
has become a bi shot "B wall o desert the AMEL

VRAAG BI0.I

Mur P J Botes (Roodepoort) In hierdic vraag mencer die Vracateller

ward sl llndn-lubmdddhkwwanibcm lekiriese toermting in ol
Tod: pimxbpd, a8 ardlekrelés, stroombrekers en

e et die kentrakieu of verbruiker onmiddellik die fos-
tiewe eenbeid vervang kry en dit kan alleenik verkry word deur
foutiewe: eenheid n te ruil op ‘n nuwe eeaheid. Indien dit nfe ]
e, most it verbroikes sender die Yommodiiel Kinarkom wat in die

| van itiewe aardiekrel eken sonder elekicisiteit, en wel

aar 'n redel .m e tyapark

Mt betrokking in beanner tot foutiewe sardlekselés, wil dit my

m die fout vas te stel
jpatel. Aan die hand van

ieke bepai

ol in hoever-

i sl gl grang vandie Burowil

uitvuer op. fiem
direk na du Vewnn!mr vir sy aandag, e
ke word vergader” Word s

n indien wel wattor statistic-
ninum ek ir 1 dosldindes van S0 Buro
hetrokke vervanrdiger hierdie sta-

iy

o bepaal of die kommoditeit vol-

doen ird Spesifikasie. Dit Is om hier-

die rede dll dLe hede gretig is om die toerusting asn

die SABS te stuur vic imptnle "Die vllll:ianmpwﬂh eid verwag dan

"n verslag van die SABS e 'n optrede, deur die SABS, Melding word

o in sekere kringe gemaak dat die Buro nie sy M
mmoditeit nie oan die vereisies van die Eundurd Spesifikasies

‘Ek kan net
sy inkomste of subsidi
deur anderhandeling en e ooreen| lie vervaardiger

sbeer om die mmdnlrd ey mm.;aueu te verhoog bm aan dio

Tewer da
e trk. D In hierdie fot en hulp wat die SABS in dié verband ver-

skaf, lewer hy ook 'n groot diens san die industrie en die land, Ons be-
e el fefts ity i gedngte te B .. daarvan om et te kriti

i o tyd Menese s Vrastelr s cns ' weg vind waarlangs
an word na die Buro
e e I i bt v40 die verbrer, kontakteur.
veruriiger, voorsieninguowerhid en die Buro vol
ot
verneem.
Mnr J W Smit (SABS) Bk dink Mar Botes weet
e yas gevrs, Hy 4rteliod bale vrae. e of
nk nie. -Hunvinuiahu] maue b die begin begin, Mg
Hotes. ek fiik xy groot bekommernis 000 Ja e weel
maar sy e bekosmernis i by il grang bé . serkdmende

e pogau word % Qink' by abiatciopintioy
B e e meerkbali di o 1 daat v e eanie o i e
doen oo kan et dieulp e di vervanrdige e, O gmost eini-
ik dan no

B mrdbee t Jewee sy v it ook kan sien, want hy het
. sion. En dat by dit dan aan ons stuur en in die proses ety di
oun hom ewer by " omeuli Ky e 2% defektiewe toerusting
sedoals vervnd. moet werk. Dinar ix no-
ety et PEbel i o whar o L pianine der-
M’.n instel, Dit nnwmmmmh i die Buro en dan kan ons

ing met tovervane. Now ek dink dit heantwoord een van jou haic vrae

ine Botes.
e ander vrasg, die een oor die Buro e inkomste en die wegnee
van die merk o T il o it wrang w3y et
| Maar ok wil hom tog antwoord. Ek wil vir Mar Botes dat
Bn'ndhnﬁ\: is punt nommer
sons

e mum e beleid. S0 2y vool eaeem to min kere die mork weg Mur
fun dink ek u moet

e s i die inkomste van die Buro
wie. Tn i tweede Iek ik ek on Ht s guele ede hookom ons dit
moet wognees

ok et i beantwoord u vra. Indien nie sa ek verder dasrop uit-

mel statis-

e Bk dink dat one besid om die resuiat i becpreek, waarom
offiiéle verslag ink ¢k 'n bietje te veel ge

e e Wrocsiella sk dink ok het dw eang rodelik ol beant.
whord. Indien sie kan hy my wea

Mr A H L Forimann | u«\mmm Mr L\wxmmtey;‘lbmh the problem

that arises bere is n the majori
stalled by mnlnclm It hot quipment that the Co
Authority sec. It ix equipment pilnh ‘ontractors
e realy Tt premises. O inapection it s falty. s
then has to be removed and replaced but we as Iucnl Al"ll"nlvwwld
k't v tht e checked by the Buro of Standards. They
v have fnn d & number of these units faulty and now the problem
#ﬁ the contractors has to replace this. At cost that is the
eacion, 1 but 10 et st Bul he s e i that we as
Local Autborit ‘the Contracior with # Certificate that we ini
nd it, o bor st eg. that carth leskage el {0 be
 the Contractor eun then procduce 10 tho Sup.
ier o replace with another unit until the matier' been. seitle
Thank you.

il or Local

Loubser (Benani) Mor, die Vraesteller, u weet hierdie pro-
bicen wat. M, Botes hiervan praat is vir my nog ookal 'n weses
oblesm. One bel ur\llnp verskoon my dat ek na aanleiding van 'n

%

inei

mﬂl’hl\ mmmmmr tenders ontva

SABS merk, Toe dic stos

installoer is teen dw tyd dit die monse me s Tozohe Wi

Tierdie stowe wat foute opgehad het. oo dit wm\umumd van sard
ar uok angeveer 807, ¥an hwdmul:mhri die

o so dat die hele nstallasie

ang vir die stowe en een i
we afgelewer ward en ge-

eyking wat ¢k moes tos]
die gevalen it e g de

mu- ‘moet die foute i
was die inwoners van die woonstello regti I

die saak en ok het die SABS (o m.u...x tn'Tle et
akok moes ek agterkom di

%
:

'n plaat wat nie ‘werk nie en nie dlu werk
e, maar bulle het glad nie aandag deur dio feit dat hierdie sto-
we s anrdlekkasic bokant die muur was nie. Ek noem dit net as ‘n
voorbeeld W - Dkt

M J L Meneil (Koksiadts Mr Quizmaster, it e o me that the
vwer 0 (his problem would be that the code of practice doaling with
e et meta o lcetscal netallation being imended.
the clause that makes it mandatary for the coniractor any
ey piece of SABS marked equipment direc 10 the Buro, He will e

et whit
earth leakage unit immediately | 5o to Y the s ,
Teplace it. He sends it o the manuficturer an That’s the Lt we hear
ot So conld we ot olloe up on Lhese sggestions | have mads that
to the SABS by

this be made mandatory. Thank wu

J: M die Vracatellor, Mar Smit het my
i Buro

Mar P J Botes (Roodeporty: Mo
miskien % bietje verkoerd Bk bet nie so gesé dat

lie ms Fk
vask e Andes nctuies it 20 esd em ok he reeds I cie
eees van Mnr Smit s antwoord dit reeds ok byt
antwwerd et Maar M die Vruescler nn sanleding san Mnr Smit
e antwooed dit vu]fnd! voorstel graag oan die har
i worm gebruik waarop die kommouiteit el
mer geskeyt word enet ' versocl aun di ediger op die vorm om
die kommoditeit na Hk Bum e stour i n toets en dat ons dan 'n ko-
pic van daardie vorm met die e
sy kennisname en i FX wee ig a it a] beastwoord aan die
doel nie. Baie dankie.

o ll Jvan der Walk (SABS): M die Venestaller tervey| ans oo

i ot st

merkhoue

- Rl romesee i merk we
doen ‘0 fout mank nie.

Flekiricso (mgenicurswese
weggenoem het, maar ek
ﬁr- et omdat ‘n man !pﬂﬁpr dat hy dit
Dit vnmeﬂ!!ll Ons wil kwellnlm

mu it i
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oo
il e e grasg ' por pnties bernoem. Kk
ll voarstel vas Bmuu\m(lltklnd lwvﬂ(hk n

pml:lh‘m oportirileryel axterkom wat die i tomande i e
Drmkykin T met hierdie telel van Mo iotea Kt o defiitief uit

Vind, Flwil net grang iy paar godgtes by dic e lant e

et 'n ontaettende probleem. Ons het N eeract a o Cront
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Inars ot e st e ulle bantae aardlek eenthede op 'n gront
St QAL tn et of vt e e

e en 5o amn nie, Laat ons
ey m B Tl hot piod
dmmhmm o wak or daers ek
rvoesbesid van o Gepeirasienas 23 ot
vind ons een aardlek: eenheid is foutief
hede is duar absoluut niks mee ver-
probloem whirined ous te doat hat Mnr die vrae.
il dit e pertinent uan u el dat e K: nie in
Finat s om n asrdlckiout e vind in s siell nie, En G4 1 wear o0
sardlek probleem et Vi e e ST Hrdie
robleme kry Mar die vraesteller hoe beter sal ons na hierdie problec:
Lyk Itl: S raag vender herap il itheel a ans by vrang 10 (8) o

Mr W lmetn (Estcourt Mr Quismaster, | don't think that this &
SR i hat we are complaining ahout. It
st palgs g e s
oo u,uk it |ht— article de« Bare the wark and ay well ook
SARS has no m ink Mr Quizmaster that we and
SABS st fnd s foer heret i ok s pmm.m.um
appliances o whatever it may be that we must find &
the respect. for the mark not necessarily the specific pmllllm: wath the
ndividaal article, 1 think thl s the basic prblem,
Thank you.

Mar A A Middiecote (SABS) Mr Quizmaster. I'm not going o accept
mer. Smith's function. There is nothing about the Bureau I'm gaing t

aurdlek eenbede
nog 22 van daardie aay

keerd nie. D
steller. En ek wi

talk Hy can regain the respect Mr Boayezo seems to think is l-qulmd
for the mark. | just want to correct something [rom our rom
Benan. This i all my falt not the Bureau .lnlehn irman of the

Wiiny Regulations Comrsities and | mest adr
You know for

make the insiallation of crth Teskads rlays o
installtion would be dargerous. They insisted.
. you oenibens -

bers. And I'd like to point o
g about puling out 1
We i wared them that i 8 Cove or an siectrie Tange i beld in bond
or 8 shall we say i« husmid
s you are willing

v, » onkage 10 earth Gnil it

fad cut Now 1 s yece protiem, T eeey. Thers wiay he
sianal leakages which is due to a fault, e v i aceet. T
is lw]umr my trouble, but I just lihmwm‘ out that you were warn-
ed that certain practices sgerous ot this period of techno-
oK. Maa 1 & ear or yodrs e 1 ralght v )l Aok, Thank you.

Mr D F Kneale (E.C.A): Qumnnlnuheehunulmtmmlu
certainly not infallable. | know some of them are possibly not ade.

Quaely equiped o s g verty whetbes the ol gt iy, but
ldl vmuld 0 be gﬂ‘ 100 o pent the equipment where it ap-
e fnullv o the SABS direct, because e byt

ﬂxhv-li\nlm is fnul
hen to the manufacturer. They do readily npl-neu -nammuu
er comes out mmr ‘Seublars. The ol squismaent i sed over

ovor again. Thank you

Mr E ith, Quizmaste hink

our foundations right. The problem originated in Natal and | would
just like to III ‘hlt the whole issue was
Standa

llllr(:v(ntcni h.chmﬂum.wawmmwlmuh.ummedm
t. Thank

M P J Botes (Roodepoort): Mor die Veaesteller, ek dink om moet
die voorstel wat ¢k gedoen het, naamlik dat nﬂl‘ uurhlnd vorm ont-
sxmsess, n Voum g i k van die kom-

moditeit gee rsock o ¢ dh: “oorm st hierdie komme
el pan o Buto gmtdir word e dat 'n kopie van hisrdie vorm wat
aan die vervaardiger gestuur word. e vorm aam die
[

QUESTION Blo.2
Mr. K H D MeMillan (Umtata)

izmmstor | find myself equal-

Iyt @ lows on the solution of this lem with the member who has
submitted this question for dis
1t is our experience in Umtata tl hat even stroet light poles od
insome measure oy he more comsenianal ype ofguter and kebing
uently get damaged by carelessly driven
o have: in tact, hed ineidents where streer [hl ol mounted on
the rmﬁ of islands the beds of lowloaders e

eroaching over the el ‘making a turn too fine, despite the pre-
sence of conventional kerhing, The absence of any.
street light
ture.

2% AMEU CONVENTION PROCEEDINGS MAY 1976

The SABS code of practice for the
states that columns

ing of st nd highays

ck from the caringewny odge by 0

m disance of 048 metrs and recommends chat (his disance

should, if possible, be 1,5 metres or more. The code main the
i f collscas with street potes docredsen as the cistunce afthe

lge of the carringeway inereases.,

owever, state the

bing o wlich this smumpton s based. but pesumcably

fent of collisions would be greater with mountable type kerb-

it bk the poles rom the road e s o, howerer, the o

‘T my mind the wse of mountablo 1ype kerbing only has an acsthe.
i o a

et By S .

*"D th ther hand the potential dunger o atvet polen s Yanly i
creased as is the incentive for motorists to park their vehicles o the
pavements. It leads to difficulties in the drainage of storm water from
the premises into LM gutters and once there the water ix inclined to
spill all over the

Ttis my E‘m.mnm thars eonly s slution o his problem, i this
iy of kerbing e o be pecep o plant quick geowing
Aturdy trees dlony oF v carriagouns: Thase w1

drivers from nrnklm( o the prvements and wilin some messure give
the sirect poles s doss, however, defeat vhe sbict of
st ek fron v to
S Ksloe o et bt coin T h«khwlw Thank
v

Mr R Simpson (Honorary member): You know I can't let this go with-
o litle comment. It often amuses e you know, on ane
hectic argument sith one of these people on tral-

fic safety. Thee problem seem to be (o stop motorists f
m{?mtz- poles, but the part. that wu.m me Im is that pn\rlnenu

the Mevlnnns being lenocked aver, You knaw it is an amazing thi

and one has (o give this a bit of thought. o

MeJ K von Abiften (Quismaster): Mr Simpeon, we t loat. bave one

consolation and that trians gets replaced sutomatically,
e poles nol

Mar P J Botes cmmmm Mesor die Vrueseller hiedis vruss
watter stappe, indien enige, doe % van strxat-
ed e i s SR i Eorn et
dan ry by vi hom om

VRAAG B10.3
Mar B W Odendanl (Alberton): Mor die Vessstelor, ok weet nlg ol e
tas
e et e, Moy e  Vrsesialer ok het san.
di ander

maoot
dat ek »\v\rT\'n 'n stakper

bepaal, lees as voly: Een
braik word ax e anrdamt wat ereis word om

aarding duarvoor of (b) msi\m {a) nllpll.klm s en mits die
ke owsrheid gerksdpleeg v & ar duarteen geopper
hPl lIIE die aa te van 'n el kll’lm\l‘lhwl}nllmnwllﬂ Nou kom
w Arikel § (12) vin die SABS (3 fa] van 197 vorwys s ve
b(m“n[ onder sekere omsi l‘lldl‘ van di H-l(hue marde met die
i snipunt 1 e G renings e
heid wedkeur. Nou Minr die Vi Vi A Wata s
a6, om0 peraaike ‘cresehdi i TYRAVRAY ot eape e
bmdml hierbo genoen offisioneel sal goedkeut i, ull yress dat oor-
e « weerlig onnodigli oegang ot die el sl
ons nou daarvan of nie feitlik alle TV antennas we
m;x:-.m. v wtalioer ! s arig
cot

i viamme sul nﬂlnﬁh
ar. Die mening is al geiuldig dat 'n

i bl et 5 die TV antenn a0 gaae st dua e -
ekt verbinding met watsep: e of dakke en geute is nie. n Direkte
serligstaat op die antensa e s i i ol oodlottige evolge i o
persoon wat waterkraan Now i

hongste punt alhoewel ek ver
beel my dat b\dwmdn B i e
en die A. maar die B-
straalalaan s by wil. Maar eosdag it dune b mees navors

ings-
Nou grond ek mengn- e silling wat ek eviaah » ik

daardie huis en nou gaan
daardic weerlig traal A-straal

en hy gaun daardie antenn tref. Nou is dit ook so begaal




ste weerstand nadat die man nou hierdie antenna installeer het en by
het

an moet hy nins terugkorm en hy moet hom nou aan die waterpyi ver.
bind en nou ji. nou boop ons dit gaan beter. Nou sit !k en dink as daar-
d\r weerligsts . dan weet ek nie. 'n Man lees ook dat

ot e, dair ki cisonde armsires loop: maar in hierdie geval is dit

mast 00 iaee e Seopbro o b ohm wat daar is kan
‘ay seker ook hoér wees. En hou is vioutie toevall badkamer en
keaan op duardie (K)mhhk m nouja nou hoop 'n mens
mas dit sal e noodicitee pevoige
3 bypevoer et dat in depraktycn
ons gebied bt one o s 106 dusver nog e moeiikheds phad e In
meeste gevalle waar die antennas . a e pardings
penne gecrou ingesiann, Natuurlik wat duar wel o word
natiaurlik voelin wense corgelaat insake dic werkiske veshinding san
tiesardinespen, Partykoce oy ' mers ' verbining wat soos s hlter
wat om ' perd s nek en somtyds vind ons aak dat 4ie leng.
te van die penne wat mx«ln.m word nie t-ennwmd aan die gebruiks-
kode nie. Dankie.

word,

Mnr J K von Ahiften {Vraestller): Die wlgorde vraay is ot inflasie.
Nou dit is 'n Wauld they like

upposed to talk on this probl
There appears to be na discussion on this question.
Then may wo proceed to Question BLO.5

m is ot present

QUESTION B10.5

Mr € Lombard (Germiston); Mr Quizmaster, it is assumed that this
question refers to items obtained by a purchaser ex stock from a sup-
plier
Lol say wheteuo tam i ltered exatack il
price quoted should normally not by subject to C.P.
There m e be instances i of an jtem
bl 1 00k oy, G et TR o o 0 s o AR
suppliec has obtained the isem from a manufacturer and that the -
turer’s price to the supplier is subject to C.P.A. As a result of the
elay i the g, o ndices (a1 1 thisconnection i may be
ioned that

to prior sale, the
5

ch munth 10 issue the
indices for that .mn. T respectoflabou 4nd stesiah) theprice
justment pavable o the manufncturer may not et be known
time when the wppllermhmlu hiuqnuulym 6 ot pchagee, Undﬂ
th-- wrwml-nm it can be justified if he his quotation sub-

N i course. nlso reasan that when he offers an item
ek T ook S ok kT g knawn, he will have to re-
place that tiem at » higher cost, as the munufacturer’s price to him 15
..u;m {0.C.P-. and he therelore sakes His utatin t e purca:
s doubiful that there i any moral fustification

et i

bar J Marrissn :Qmmmm 1 know that in some instances com.
lit from overseas and i

re
stesent at thetime af paymen. by the Municpality, Th
important thing when you are payin 2 partics e coniruet
i Sty Shesiinf S
o hring that Porial the valoation of Pyl of £he Tand ehimam.
Any other eontribution on this? N farther discussion

Tea interval - Teepouse

QUESTION Bin.

Mr. J D Dawson (Uitenhage): Mr. Quizmaster, in respect of this ques-
tion | had some difficulty in lr_vln:%r decide what type of earth leak.

age relays were being allected and what type of high frequency cur-
rents he problem s
socated with snaitve dash eakage procaction.

1 must i sy that 1 ot B experience of

personal ¢
problems of thu nlwrv ili my area of the Republic and neither have
iyl my el East Cape Eoginee

rﬂnly heen dlll'n-ulnn in other areas and T
liets of sensitive earth lea

[

ndebted to e i lh: ajor sug age
i fvent ot o et i i may e of istanc.
e intend ta MGG 10 ety T effect of high

nlny s W) can pro-
hese organisations, ex-

on this pro-
uency earth or earth leakage

o quote
L e b i thar 3 M
e ......‘.";...

fault current in pri

bt
amplesare mercury e etles, thyrisens
der certain cireumstances

Soiccts s0uld be switehing %f?""“"' BRCUIAL ot

‘nd fluoreicent Lights (un

rent e which can be cousidered as iy T o i ers
!hllr( 1I|m|l|m or the capacitance o eary of an installation, e.g. 8

Jength of cable creating an enrth leakage current. In this latter case the

enkage eurment increases proportonaiel iy frequency nad at sy 1000
Hi would be 20 times higher thn ot
Fxaraples o s are known of in the Repuiblic

i e s braghe o the. mtention of he sl of ot
age equi

Salutioe t the problam ae pessently known sould be to
tal incorporate a high frequen s
(h) n-mrwelhea- roe o urren
(e} improve i of the nstallatio 4 sedsee the earth laskage

Ta i high frequency filter could under exceptionsl cir.
cumstances mean the necessity of allowing an electrocution to he caus
ed a5 a result 1\( a high frequency earth fault current sgainst which the
protection had hee tised is ot considered desirable to
A the ke g it the T s St

eakiy
Bolution (h» requires the removal of the apparatus or equipment

is installed for a purpose this may

ot he possible o you could possibly
instal  opecial E1. welt designsd 10

he po
o caf erl-rwmlm high frequency

earth ault currents and if the installation of this type of relay does nat
confliet with standard wiring or supply regulations.
Solution c) i e recommended anawer o the a8 presently

R S S o prpe et e
an extent where the carth mm- current is roduced to n level whick
vnH um cause the relay to
T i iy g ok whore the problem is re-
St T fihe LEC. andT umm.u that draft
LE.C. documents clearly dist requirements of the
earth leakage relay relative Lo power frequency and other fregquencis.
idea in the draft LE.C. doruments is 1o define
walues for frequency and eurrent amplitude permitted to m nuwrim-
posed on the powe frogiensy earih leakage frult cumrent under
the relay is required rate satisfactorily. Outside these i
will become the mpmmlnhly af the user 1o correct either the
ment or

e

present SABS spcifiention e enrh leakage unit i based
pover oenc Sy Bt bl s L SR s
n .C. specification when this is finalised.,

odified io follow the LE.
m this mmmenl iu- helped to clarify |h= existing position Imll

T
i omiien nunnh leakag equipment who provided me with this
information in very detailed form and from which | have attempied ta
present nlummnﬁy Thank you.
oides Mli;wu 1sABs.h)h:a Suismuate, thers are o
things | would like to straight here. First of all lhepmuanABS
standard on earth lakAye i i ot revslon A Saroe AoV 5
il hie e, O potutthok Lwensi b
e i 1 i TEC document st ke
re 8 nu
releant hre, Fist o0 Bl we mist Sccopt that o cortb

doing the pratection by the current bulance principle
principle. ifyou may cal i that, and when thia .mmpseuvhlmdxhe
it i comy to function and {0 trip. This can hap, lor va-

i rsqusney componsiia in
there s & substantinl conductor

AR e, the S
substantially inereased as a result of high frequency componens snd
may get tipping. Now. Jou i olviats this by AbIRE A

mul mndilm Obviously if l
the voltage of

i
the TEC reciirement a1
e & Himi a0 o far the masuiacturer can g
certa you are bound 10 pick up trouble lmm an in-
mll e St s ol e e typical exampl

: b o cable un the losd side of an earth leakage unit wi
Vi e & motor o any uumdw.uh.m e n o it, during it
o capacitive e ok oy 1
carth leakage unit, I can say, basi [v‘xmi principle, nh-: ver

0a
perionce rouble, Now, the

o to ammellm. you can ex
S it G revining SABS T hizes
theseprobleoeand they o6 o laberemate ta ta A

ment an appen

these problems, It is lml mnl to be a

formance, the aim is merely (o pinpaint n hum}
stallation possi

TMIlH yt-n

of combinations of
You are certain to pick up trouble.

stell nr e
LELEE w.( & mi,. ‘..m Snn m;ﬁ“."m':
et
wardlek lhni nie. uli nu. dan moet u pe m dm vrrvnlr\
diger na Mar van der Walt by ons tery ||r‘ want a..n i dhenr jots met
die nardlek verkeerd. Sk wil eintlik net dm punt andersteun, mnr die
Vraesteller. dat ligte !u-m nie myns insiens op anrdlek ' besker

VMEQ KONVENSIB VERRIGTINGE MEL 1976 29




AW,

SURGE VOLTAGE CABLE FAULT LOCATORS
HIGH VOLTAGE DC TEST GENERATORS
BURN DOWN TRANSFORMERS

OIL TESTERS FULLY AND SEMI-AUTOMATIC
PHASE ANGLE METERS

Impulse Reflection Meter

process control instrumentation
ipty) hd.

P.0. BOX 5912, JOHANNESBURG 2000
TEL.: 672-6641/9

W AMEU CONVENTION PROCEEDINGS MAY 1678



Veaeateller ek wil eintlik 100

Mnr J A Loubser (Henoni): Mar d
tey

de prys wil verkoop nie? Ons lewe in " tyd van inflasie en wat word ge-

met Mn;
k

waar-
sardlekbeveilging mnar o dink wordat s
khew\h;;n». is dit nodig dat die ge-
nie l-m adaptors moet
verkoop nie. Tot my sh ek hierdie week nog agtergekom dat 'n
mens mlg-tvvdthwniwguedkn koop, U weet as iemand daardie dis
kan inprop by ‘n ligmontering, dan is dit nog steeds moontlik dat i
‘mand deu middel van daare i doodgeskok ko word, So om ecn
s e moet e dasrdie ding geheel en ol van die mark f vervy-
et ey en hoe weet ek nie. Dankic

Mr & A Welch (Departmont of Labour): Mr Quismaster, I aniol con-

. but on the question
st ghes bl ba |huunh\mk age relay it is my opinion,
me that | will hack o offkally, hat ey

wku toen Tigte ook op d

werklik ligte afhanl van

at po
intics. Il nnll \-ery wlli 0 say that
. smebody will be killed. I'tn not suggestis

one would o the s 30 year, i whas s lok ot e
! must come that peop hurt or
killed on power plugs. Thank you.
Mar 1 Barnaed (Goatilicerde); Mor die Yraesiller ek wil miskien
net hierso met die intrapal d nou al s0 buie van die
anrdlekrelés bk spesise kenfervio
o om hierdie

stnan wat. die mense se prol geleent.
foid m;: e on v gat ok S i o i
ar t ol in

doen deur die om dit te bekamp: Mnr. dio Venesteller,
i abaclute ipismumn Prysverhogings word net outomaiics vp die r

bruiker aarged ¥ w te
rmi o nJun wins.
e et s ol e ot o e ider van

eickirios Knbels het anlangs gesé “1 amm mainly interested i bulk 6
ing, | would much rather sell Rt 1 O o0 6 Bl et Tt
than RI00 000 at ive m i

l\hll o0 'n item wnm MI\K‘ bied teen ‘o verminderde
goed. moet. besin ward yoordat ‘s aunbeveling gemaak word om die

goedkoper item aan te koop, want it mag minderwanrdig wees. G-
ot word s ingpryitem. e ek aangeble woed sty mat
agterdog bejoén. Hot it nie tyd geword dat heeltemal afgesien moet
e LR et A e
VOOFshOnErs.

Wanneer tenders ingewin word vir jasrlikse voorrade en aanbeve-
ling moet. gemaak word oar watter kontrakteur (tenss moet Vo
it op e aangebied word, plaas i di Blokirsiomiese gt
mEurmﬁm ‘W anbenydencw X bevoorded

akteus vat die mosste besocke aan & kaatoor alglé b e
oy b el o st el getrakiser het of die kontrok-
cain van e Eldstrocogniese ingamiets

'n Sprekenile voorbeskl hiée b warmoer tendens Ingewin word vir
an brandstof en smeerolie vir Stadsrade se \-nemm - die.

van s wat Meganise Workswinkelsander  behcer hot.

Al ¢ ¢ i b e ek AR B s

s en Boonop het die e Mastskappy wat cie vorie faar = emder

ey het sy ci

eer hiendic rm en
heel en al uit en ¢ L it v-.hwlm wdmwmi oo et Nl
Klns van probleem te sit. Di % HS dlaar wits 'n he~
e paar woorsllie in verband mt hisrcia good, dat sandlgh reld

wat foutif i leruggestiue word it die SARS oo Saom
ek i e e e party ek i, wan gk ht elf T

..m.mmwee et hulle te xkil, ma ek nn my net nie self voorstaan
o goed teruggestuur word na hulle toe, waar gan hulle

o persoeel vandaars ey om dit pa te gaan. Punt no
Mens is s geneig om sominer

hom na die SABS to0,” En wanneet hy daat kom

an hulle ot 'n drision

Bulle is nie foutief nie. D

divk " mens moet hulle uxwmur voor

Fortmazn van Bokaburk s el odersteun. Indien o vermoed

ware -t ppiris f is. laat die betrokke plaaslike ower

s e i i e el

e i e sectian kan e appasaatdan by i vevaardl.

g vervang wo aardic foutiewe apparaat direk na die

AESS ot mont oo it ' KA Yy o g R s s

briek toe waar hulle miskien die ding kan dakter. Dankie,

QUESTION Bit

Me K 3 Marghy (Somerset Wost): Mr Quismeser 1t you notied
s s ey el v (ichod ki, With regard to

Tjust 2
cestion, | dun't know 1 price i s necessans 1 -
e o South Nrcn o ot But n the cae for ex:
in pnmrul.l fone reccives 8 ow
or m mlkl‘ mm ng fron ron \:Nim n(
Vo steer r‘lplml it ll!d all the others are ider
IHAI N&! 10 know why? Thank you.

Mar F J van der Merwe (Carletanyile): Mo, die Vrsseteler ver,
Koopprys vasstelling in sektore van die elektriese versas odeyt
i iets warann ons met xlm 't 4l heoltomal gewoond
die mrnm rede hicrvouy i o0 waarn i ol word mmum

tries erwyl ander ur wetge-
wing verbied W“M"m Wie g v ok sl eber e oms i Asticde
wnhnuehk loan word
Th die Transvaalse Provinsie i ans natuurlik gebind deur die Stan-
rd i erordenings om hwmmn n Tenders in te win voor
e aangekio word. g
e prvee aangebied wo

..)}...,g het verneem ons gradg van huf

ben terug te kom tot ""r-m vassielling: Daar wos onlangs '
u—f-‘,g wor dic radio m-\ﬁ in die pees van 'n vers p‘m‘w{ van mmu:h-nda
e veon 19/, onderkamt dio vasgesielde

I doal
pryut afp HAEIO

s w iterns, wie s
AL i mk\mn o nnderkmt die vasgestel-

maik ‘s mens nou, Mur. die Vraesteller? Gee dit maar aan d\a‘lﬂ'
Olie Mantskappy? - waarvoor het u dan tenders gevra? la dit nou nie 'n
vermonsing van tyd, arbeid en papier nie?

Minr. die Venesteller, ok dink ok het genoeg gess, laat ans verneem
wat lode se opinie amdrent die veang is.

Mr H Frankle (Affiliate): Mr Quizmaster, | would e ke to say &

fiew words as fu as kWb metres are concermed whict prove of
some nterest and might be & sml contribution. The meters bsociae

Kingdon. We do . fix prices in South Africa. wammum upon

our prineiples pive a basic minimom
quute s basi minimum prce. The
sued a question here some five Years ago Lo whi ‘com
hammdaetures metss bcaly Yeled, b ot e o Bonad
il ’lll"y Imnllv when indications were that k umw- again he-

upon ol mtery sty oo valu for momey
is btained and sundly the qully if of o very i siandard There

o the only way supplies can compete with cne another is on service.
S0l Al e o - B et i B A e

QUESTION Bi2

Mr 11 Mcnel (Koktad); Mous Quizmastes,thie il mavntion

of considerable interest, raised by Mrvon Ahlften, and with all duc

pect o feel that the interpretat mnmal!&wUnululllSs!Can»

ference leaves consideruble doubt in our minds, | use of
Phrse: which s o8 pointof

one particular, and | contend, important
consumption qooted in the defintian of WIRING Wi

We all kmuhnl this memwuhnfenn “fixed wiring'; which
watild be whore nl-c ricity is used wn motor, heating n!m...l.

responsible fur

welder,
examples. And "0 up to this point the Huw!m is wholl
nnecting. To my t
tory. wni H

one wi Jectrical .WlMﬂ\ “to be responsible as mentioned at Um-
Untali', the supplist would be m,.pda-«i'" o carry ui the ‘apecting &
teting helore tummectin

¥ might adel that | have abeays been curious s 0 why “Wiring Work'

been curious
ina \':.m having its own generating p]anl ioad not e #0 inspocted
" T tom woitd welcome further elarifieation. Thank you.

th (Pt Eliabethl, M Quismstar, | don' know if the
on th
men

Mr A A S
fet that this qu s set. the ball rolling
mnn has just rvmv'dlllvﬂdrfrnm the fac-
ory inspectar stating that all viring a ol ok all bow sl o
e g Jy letter ane un plsinly inmnm that it means all
installations i.e. Factarios, everything. Thank
Mfl'Bmﬂlm (Esteourt): Mr Quizmaster, | was going to say uld-
I¥ the came as what the gentloman has just snid. We nlso have
fro

 that
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PROCEEDI

ONLY ONE FUEL

CAN BEAT THE ENERGY CRISIS . . .

AND WE HAVE ENOUGH T
LAST YOU GENERATIONS!

Contact the T.C.0.A. for FREE Technical advice and assis-
tance for all your steam combustion and plant enquiries.
Our Laboratory and Technical experts will prove to you that

COAL IS YOUR GUARANTEE OF —
LOW-COST ENERGY 465 DAYS A YEAR

Find out ev!rylhlng about coal.
Phone or write to:
THE TRANSVAAL COAL OWNERS ASSOCIATION
(1923) (PTY) LTD.

P.O. Box 62361 Morshall




previously this was recogniaed where o cumspedent person s rrpl
in A factory 16 0 e necessary to have that factory tected. This
view i defnitely cancelled apd Wt miust ent i, Thank you.

H Fortmann (Bokaburg) Mr Quispuastr, | would cnly like
o ack Mr W Juesticn. When Mr Wannenbu

staed this catégorically s nutnr uf tmen that we need not (et A
ow e get  lctor (rom M Weich stating that we must est. Could we
have an explanation please’

Mar M W Odendaal (Alberton): Mor die Vresteller, siende dat ons
die outoriteit vanmiddag biee et en dat hy gan mntwoord wil ek vok
darem net miskien =0 'n vragie of twee genoem.
nou weer terug waar ans.

rdo ingenieur
tadsraadjie 8008 Wit ons nou is, d:uu vnl
nstallasie daar gaan toets. D

in van vorsee wat 'n hoog gesofistiheerde stk 4.

i n daar anderkant opgekoppel is en nou ko
dit e fabsk aan e o moet ek 1 ospekteurfecoarheen
W 3 s ot by clar ant mommer {weo.

grootste moeilikheid L seker met fabrieke het en dankic vader
onder Mnr Wannenb, wur bet ons oou nie vorder daas
Fe mumHk dat

I
geregistreerde drs Mei ander woorde hulle does
onderhoud, hnll: duvn lm!le [nnlundhmdm( ‘hulle doen hulle

ding met. Kierdie imense. Nou terwyl danrdic man onder die varige be-
fewees nie, mans mnkmr

e e e R T s, dane word s
meen ek gemeld dat o ook 'n fabriek moet registrecr ns 'n kentrak-
teurom an oy et oo e o Now ek i et bly even
duar nou s 'n bietjie klarigheid kan k

Mur die Vraesteller wat ek verder wou :?WB(I het, moet ' planslike
uerheid o gnan poisitman speel met st groot i
die fabriek kan sirek vor akkers on daardie mense doen bedrading,

van tyd 170 inspekteur das instuur om fe kyk of

daardie man nou nuwe rading gedoen het en as hy nie die sank aan
PR g b o

MM.ILDw.mmnk;.. Mar die Vraesteller, u ou dat die
Drief ws ‘wardy die bret van e Weich. ook verder aan ons
Versend s dear Mt Laft ot workil o bret 2wt my, {oe vk hom ant-
Vane fu recostond

ek dink ek het dieselfe vves a5 lnmmlll\ Mnr Odendaal, dat in-
e gaan sekere fabrieke bin)

om. Dan wil ek
cors it gt die planslike ool 4
vrveére misverstand of mmm-ms ot dnum dat oos fabrickspencle
....uml nie inspekteer het nie, en wat on ke beture wel
ooeboloud, i dat ,,‘? inqplme ~ln ai- e -aarding iy

i e i Lt Bl et i o indht by
buike e Flasslke Bogie te b heniser

ecl probleme b indien ans
die ‘.mumm- wilk dan vie M
e duidel sec. ook net weesa die loop sedert

101 R0, Wal vir ons die skeidingslvs sal wees van watler fahria-
ke pmk- binne die furischksie van die Planaike Bestur sl vl o i
wal val nie. Dankie.

Mr D F Eneale (E.CA): Mr Quizmaster, |hr Electrical Contractors.
would welcome any amendment in the exist legistation that would
|Iuﬂy spell out mr!ly hen o where wiring Wik i l-m:nu st

um Iuexlmplwm Frants
s Covernment Notice
C

hlmllh:- 1as van fa-
i o ang sl

doen
eich via oy s oo " Bistie

mu should be

amended. And ¢ what we are going at the moment is amendin,
the Act in order that this particular Situstion can e catered for and re.
o the problems and antil sk timo . tle
I can do about it  ell you o beak the A
break the law. | oulive
it since 179, & Jk me i soegest the salutio
g to much 1| may re tothe it s commmiony called the
solution o Umtali nuling s framed round the difficul-
e Wb ALAR e et o W T my letter out | went
0 the legal pople and we thtasbed this o out and Tim afaid we will
and by thi ae i i now. 1 the mecting would ke to knows hosy ol
with the situation s T've. said the best is to five with it as you've lived
i up e . Physicaly it i imposibe. The oy ' len
dosn sinee Umtali and 1 dom i fall down until the

amended one has come l(um:l Ar\l\ lg:r s nl] 1
very little comfurt for you I'm somry. Is there any particular quest ion
you would like me to answer.

Mr J K von Ablften (Quizmusters: Mr Weich could T just ask you one
auesti uld implement the requirements subject {0 your sug-
gestion, i that unlawful?

Mr A A Weich (Department of Labout): Unfortunately yes Sir. No
Fm afraid that | can_only give you one more quotal tin. L quoted
and this aftemoon T i the
rse 23, By the way T don't an oy
e 1, bt 1 think it mnl;-tl‘lmwlvu\ﬂurlmhlrm
or it will give you some guidanice. If nmhmg s, i you cananke
it e e ;Im« 2t least you can do it o oes. “Alns ;m" .
aw And pi Iypocrates you pay u: and dill an
cuemmien bt g Bave m'ﬂlmked the wn;hurr demands of
Justice, mercy ane £ d have pmcuard
without neglecting the athers mmd guides you've -Inmai the mith

s5

¥ to break the law, bt we realise that the Act asit
il ot werk, caninoe work as ap lmi = industey. It is
i with the Act, W bri
At s et

jtted for comment by all interested par-
‘what the final product is going 1o look like but we will
tely insist on this fexibility 10 be built into it

Mr K G Robson (President Flect): May |ask Mr Weich ane question. |
always disagreed with my frier racie Wanoanbure on th quos

del’ u.n s e Avl.r'

o (o
Fpecifle person ha Do prepaed o updortake the carrying ot other
wise than as of any wiring work for o on behall of any
porson Diow Ty i erpretations s Ghiiys e A0GE - required
gontracars those actgies that cary ut thfr own wir
ingt work, Ho d . cakd el untd T ot st -
img 1 sl contimie (0 regiato them a e b soncistantis dose
this down (hrongh she years. Wo Have roisterd al such falories o
cont

when 1 get bacl
iy Sl bl T Lo TS
b 4 o s important as registering contragtons who do
work for, or on bebal raone ik as i Mr Kivnl'aconime.
tors, and i my e opinion | think that bia issom practco :
d hove: that we would be able to s tinn a1 ask M

i he i im a position to answer the question,

Mr A A Weich (Departrient of Labosur): Mr Quismaster, that’s a very
ntriguing point Mr Robon bas jubt mentioied. | amh of the spimem
thatthe supyliercan roiater anbody whom mmw 0 o icvr s
tor, hmt] Id not like to give u ruling
el myself, At

vy b
lhmkmx et Ll dofa wron.  willleave i
have at [east the.

bt

sertt n both the Factorien At are the
k you.
Mo J Grevling (Fetembury)- M die Vesestller, ok s
et Ty M Wesch va Binrcn Al comiemlerste I pearen
h,m bl Sullesphk brm»do e hat, et bulle i

an hand gaan, met
w.; o ou ‘ﬁi'm n.nl.m

Mr A A Weich (I)?uﬂmml st Latoun
eal Wiremens

net l'llu
edran;

wizmaster, the Electri-
h.: been ke o tennisball
that_nohody

Kot e e T the i pl-cp[ m.m..: myd»mllvelh-l

hits st u-ma“mt,m.::n IL..M?-I: Bl Uhive dece bling

ore than tell yo in the Aet. 1%  made by Parliament

mo ,.mm-nlnﬂmhunllﬂd a;,“"r""uh’ clor. That
actory

.

THGrt Aok s e el 0 S A BBt s Tegister anyo
cantractor whom fe feels i (it o become a contractar, 10 do wis
th the e ol making i poaile et

ket b givhl m.- Ciiher e
promgative o inspect and not making it compulory for him.
fhatite ® ocessary o buid thes Resibiliis into the 'Art, becaise as 1
e i juat now, it will net work. It cannot work, 1t is
e ivuiJv imbcible 1o ‘comply with ft. Wr hope to biing that flex:
ability into the Aet.

Mur R Fuls (Orbar: Mnrdle vm«n.-. dour u ann -m.v\mch. mnr
Grevling et alreeds . Bk wil net dat.

1ik by i o dio brief van wan dit gan my nou e
:vr welh:fe il met cers poker mank o ek workITk indis ek

e installasics wat in my gobied val, rlsmmélhk
er flantoe Mm-m-mmmxln sl m(m dt. ek mie meer
‘het nie. Eil mi lm

ot an do natl he.

ent. 1t has aiwavs been h-,,_‘ o nothing about it at the
iy as the Act stands "*m o il s ....rm
il s i l'lll\ do l"l'flhm' about it until the At ix

s het 30

etrarat ot
:m |-wl‘w:l|~|r AN e

sebied en
ot twee derdes of ' driekwart von dassdie 50 000
o ondler my beheer sover dit die toets van drasdwerk
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ie 18 verspreid
s vempes . e ey

i venay n doar s net
punte' n ans webied waae die Stedsrade aireeds hestuit het it
il g i B kgt dmn LT die reg, muar ons het nog nie

To g it the proper interpretation,
her than to ranalor the incidence o
et sot out in Seetion

this section gues no f
us under the Coms
“riablished hew negli

T he Fight ofthis decisi

it s open tothe supplier 0 rebut m.. pre-
y by proving that
ot caused m its negligence.

over gekom o ek e coen
o B N e gelde daarver gehoot het
gt sedown bat wan huul- reg. Gevolglik is die muni-

sipaliteit nog steeds die verspreider in ons gebied en gevolglik i ons nie
by magte vlsens die i iy Fabrieksinspekteur om te fean
ninspeksies doon in daandie gobied nie. Ek sal nie om

die
i 18 doen nle aaar s il darem A likhad Ry, Midkios Lt ol
et

Mar die Vraesteller, hierdie het nou weer is my gedagte iots anders
1aat kom. As dit die geval is dat e Fanton-administrsiernid s e
voorsieners s nie liteite ook hie voorsieniers nie dan is
ek hevrees het ans ook nou minder werk want EVICOM sal al die in-
stallasios moet tovts, Dankie meneer.

Munr J K von Ahlften (Veaestellor): Mar Fuls ek ulz-me-nll narmee
soegkom nie. U sal moot fuets net soos ons almal moet tnets.

ot aluit oo Forum af vir vandag en o handiy woer [ e die
ident, Dankie vir 4l die bydraes en lewendige besprekiny

VERDAAG - ADJOURN 17h00

QUESTION B13
M W Bonyerko (Estcourt; M. Quisaster, | e o doubt, st
s here present have read the o x discussion and view this

oncern.
e Section 50 of the lectricity Act is quito explicit as regrds the
charyes an Undortuking could e g bt
L T R R S

'y other persan for that

n}lhhﬂ di

i nl the Aet cannot be i rnded 1o be exhaustive ik\d a

u mmny precluded from succeeding in

aablishing the nbsence of negliy its part,

mitted Ih-i the decision in Botes' mﬁemumﬂ l! \f he Le-

i o impess on the Buppler an bt Lol

o ol bave pxpeetd i 0 rame Secton 501 1) oceordins

wauld not_have then expected it (0 provide, as it has done, i S

50(2) for deﬁ-ﬂnﬂ‘ Whlrh are mb(mw.l!nt with smh l}ud!lule Iluhllll)
All the bylsw does, oot werely

rigaidden lobob B b

supplying electricity will not be liable if it is established that the da-
g or o has “Act of God o other cause be-
vond the of the Couneil affecting the supply of electricity’

However, ln !lrmn af Section 50 the onus will
prove this,

As stated above [ agree that it would be as well to put the matter be-
yond doubt by amending subsection 5062) in the manner suggesty

on the Council 1o

QUESTION BI5

Mr L Futeher (Kempton Park): Mr, Quizmaster, protestion test
o subject with so many facets that it would well be discussed at &
Hiwever as our s s limied L wil touch bre nnn!lwmmumur
der o atress its importan

o prvvsetion tosing i o matie, which theough better

st year, has become o subject of priswe importance

nlertaking. The noed for regu
uted

m:h-

uipment can certain-
in two of our mjz.f

g2t

e It
persons not in the grotrhainfrdirerkyiean
il ’Vl Quizmaster, the Undertaki
ean find a scapeso
foon we ik St dﬂr:lllekmnleluwnrdamngl van die
ikel 34, dit s volg, en ek haal

o guilty unloss it

oceurred in two of our majer 66/1
substations, resultin e m equipinent and buildings, were

Tailur of & very picce of apparatus whose value
el b I tho reuon of 1K1 T Hires in hoth chces werg p.....d b
fnilure of a eircuitbreaker 10 trip under fault condi -

"D Rand s i lik gevlge vie
enige ander persoon van enige staking, weieri i
grbesk s dirstaiC o et die corcank al kg Wwees i

Batly in my opinion are extreme, the Section i of the Flectricity Act

excussively sovere and Section 14 of the uy fawes two lenient, and | am
gonlident thet, e the opy body of men, Ihmllull o
Executive, can pravide, ' virtue

st knowl

rience in th mnuly il bl ---dmn fo both velsof Law
making, w he interis o th aapply auchory wnd U o Lhe

Voo coud e et

Soo die W kv- deerm Artikel 50 van die Elektrisiteitswer
die belange van d.la verhruiker, en Amkl 4, van die Tranyvanlse VH’
e vooesienee te beskerm.

sl fucgrig cains xckeur,
Rie i wette van dip Dalement (2 gann nie en moet 0 van il
femer e ek

draw mzmbﬂn attention b
egultion C331) of the Factories and

yet another bit of
ilding Worl

il
quires. and [ qu
Al Elmmnl apparstus and. condctans 10 be s selcted
ranged, inst and mainined 2 0 prevent
dunger n. 50 far 8 i pum

1 ‘m"" senso appronh \nlhvpﬂlb!m Mr. Quizmaster
Pyt the tapectaof b
technical legislation, cleminate all conflict and pros engin
Ratariity Witk s 54 of L tor e Dol o ul cmcarome

D) H Fraser {Dusban): | comment os follows on the et rd-ml
15th Sey . 1974 whict in ltem 42 :
du for the meeting on the Tith, 12th -nd l’uh ki
‘While 1 agree that it would be as well w clarify the position by
Anaudi o Section 5042} ofthe Elecricty Aq 458 b th bt of
wor
4 the woc therac | i Bgoea ot the viewn sxprmaedin tho
marandum by o Legal Adviser 10 a Loca Tt the eflot of
Section 50 of the A
and that it woul
ity escaping from it
injury was cavsed by A circumstance. conits
1n the case of | chiftsm lity
VDI the Cous muwuhnd he effet of Sotion 4 ufthe 1922 Elec
tricity Aet which mltuﬂ«kimﬂlnflh ll'ﬂ! uy po-
sition under the Common Law whoreby ould nly im-nlnn

Tiable for dllun or u?uryn
mon Law as uu lz{uhmn el ol have in
mmon Las ¥

an the supplier.
4 AMEU CONVENTION PROCEEDINGS MAY 1976

.
hnﬂ! by it n![llm" TM l‘n
bt LAl WS

rate du 1o the fct thi the i F)a
cular el s defective. and § Fhe DATE
relay operated, the et whate lmulslr It-lmlllr i fal; The faltn

e 2 KM from mmvmmm nd

el xmmne what the
et el e e e bl el
to this experience an inspection and test of the tripping fuses on all 11
Y rkars i majo tations s caried out, and it wae oun that o
lexs than 12 breakers oot of  fotal of 127, were in the "ON' position,
d unpmiceted due to 8 Tty Tuse in the dcopley el e
Quizms s and
ieats, "The follaing test and inapection percedpes Have been insti-
tuted (o ensure moximum security in respect of the protective circuits
and their wsociated cquipment,

A. Operational testing of OCB'S 11kV

ection; every six month.

2 - xlad rlpning ores evibvsionis
3 m 14:.| Sotio] aa the OCR; e evory m

results wore, The

¥ Hy supervisory remote eunirol; ance every
5. Gperational tosting of 86 KV OCH'S
1. By wecondary injection; every six months.

ance every month.
ry remote control; once every month.

. Testing of pilot cables .
Differential (Sofkor) pilot cables; test with megger (500 V) every six
manthi.

13, Terminal conneetions
All terminal connectors in protective and suj isory c
tightness every three months. =i

Tripping be
;m Volt DC tri

Fridav. A system:

iar mitehing stationa;

its for,

at the
iccheck cycle is carried out an all the

" LRV 15/20 MVA
Tranuloemers are inspocted weekly for ofl loaks and insulators are
every six months, Huchholz gas relavs must he checked
wo a year, together with temperature, alarm and tripping de-

o
Apart from the station log bk entrs, o separate record must b
eyt o every fest carried ont. Tho tost heet. is then fled for future

A et i ek of very e g e Ot s Dt s
iy v sedond fault-triy
In conclusion I wm:lu like ta mlnrm !M members here present, that




the tripping fuses in individual 11 kV/ wuh have in nlmljurmh-
stations and switching stations, beon ro

DH Fraser (Durban): I o uestion it is necessary.
ke into o it e may be de.
sirbie. 1t wil o peceseay 1 deisrmine prioies from the aspeet of
cost and manpower resour
"Tha (rctoency of wting wil dopond, therefuee, on the rlave i
portance i he insalltion n the inad suppied. The type of ey
and (h

12 o pres.

M

Serisation f Telay.rootes ey seeretmen by nevta
“The stallsituation in [urban and probably in mast Seuth African
Municipalities, would not allow routine testing on the seale s umlud
his may be ust. s well atly -
Hanced risk of interruption of supply de 10 human error oy
oo teating, Pl rlays ad protetion ciruiy are thorghly
tested and checl 1o commissianing, it is my view fhat relays,
crent realeetesry Commesons aa s s Sl e e
as little ms pussible,
Tl i sopoly i of cous e hear ofthe prtectun e ond
iy Departmem one clectriean s permeventy cmployed o
checkiny. Major 192 bV and 83 4V S ackad mathly
feruls f 6103 weoks. Cwmnunul 8 mesktsing o rp
mlumul] in major instal ns and adva
i the oppartunity to check i e 59 ancel opucaton o o
e b AR e L v T

the extent of malfunctioning of proteetion in Diirban is
reamanably, low. OF 332 faulte cn high voltage ircuit in ¢ vecent 19
month perid §or 7 mal-operations oceurre

Regarding the specific suggestions made, 1 offer the following com-

al Tests
Opsraticnaltns shouid be carriod out when plant maintenance is
undertaken or when the circuits
Thy

and would ot include timing or
Ty oll timing tests iesd anfy be carricd et at imtervale of 3 o5

Yo
(24 Secondary Injeetion Tests
The e of st wincings ¢ ot ecomamended and primary injec.
Hon ol necomary i the CT. and el connect o have e
isturbed when t should be maridatory. Whe exist apill
measurements should be taken WMI! Miml mmwnwnre

hax been completed,
@) Mw Teats of all Protective Devices
Tripping tests should be carried out in conjunction wit routine

4 Alr Injecion of Buckhels Belars.
Airimection of Buchbola elays s
hled trinstormers. and shouid onl
nmrd!nlun is undertuaken, |
mp,F i facto
e ey alone houll be ndoaie
Resist

s nevemary on lusge ste m
‘major

Recessary
L. lumnx of wil to Temave bch.

'm-m ot nndﬂlllktn of 8 foutine basis in my )rp‘r!mml and |
iare of any problems having nu-..-& the control and.

Sripping st dos b deteioration of bamiRt. i

failures have been attributed 10 moistiure abrorption due to poor

() Plat 1
Pt testing is-only normally undertaken when work s under-
i iy pilet cable and redatively fow problems. b

enced. ngress into n P V.. insulated and sh
il o v g 12 £ cieut il preseot i s o
grascopic sleeves whic been used in \heramu were epiagod.
Sa ol wire protection is almest exelu in Dur.
ban ane short o apen circuits in pics are imimeds ey .w......
ax the system fails (0 safety causing the feeder to trip.

MrPR Hoven (ATlstl e Qulmaser. 1 wold ke o scite

wsell with the semarks mae by Mr Praser. ] think tha
Hion tested ot (b froquency that he s mr experience is j.m Shout
e T Putcher' oty bk are almost o n

Beveiligingsioerusting wit ann streng janrlikse toctse on geskedu-
leende Inscanahocding ey wond n perfck vk b van nul en
geen waarde wanneer dinkstroom-
Sagnsckering gl i
Ek dink fungrl i daae s bolans of g o woen
te veed of te min toeise. s ‘min instandhouding,
rmmmhmgmmmm = ot b Lt
e gevige wat moontik kan vooelspuit ui
1 toetae (b onbepihnde krogonderbroking, Foutiéwe of 1o verbin
dings op klinkstroombane na toetse). Na baw jare se ondervinding en
deut statistick behoort daar bepaal te kon word wat die tydsverloop be-
hourt te wees tussen roetine toetse asook geskeduleerde instandhou
ding.
Grang wens ek kommentans (o lewr oor wat voorgestel word dat be.
veiligingstoerust aan streng jaarl toetse en geskeduleerde in-
dhouding onderwerp word wat ins!

relais met vyfen i on
tyd-vermenigvuldiging van 0,1 en 1,0 kruip- en hersteliydtoetse
O faarike ey foetze op e van el groot s wepall
teit uit i ‘n hass onbegonne taak wot personeel
(i e T g b nadoring oy ek sb s
dat die tactse gedoen word op geinstalleerde nuwe toerUsting voor.
dat dit in bedryf gestel word en daarna dat individuele LI
der fouttoestande nie funksioneer volges
toets word,

Anarlikse sekondére
M ook

puit-tostse | bestaande an o
palitei s proot tak sasrvoor volagss por
el benodi word, E{a-:u! is ek nie ten gunste van juarlikse sa-
ondére e it e madelicsgmole an i
teetoor dis voordels daarase verbunde, B
i pimér. e, ekdone inepult o op s g aleerde
iorieting vooedat it i bedr gt
duele inapuit-oe
. Ultklinktoetse op ALLE nmmug-nmwmlb
Ek is ten gunste van twee-jaarlikse vitklinktoetse op alle beveili
fangstoestelle en nie jnarlikee (ootse ni
[‘Wlpnkﬂul van Buchholz-relais
Ek i nie ten gunste van luginspuiting van Buchbolz-relés nie omre-
4o L " Dl evolies mcganleee wopariet b CARRR L o waar-
mee weinig verkeerd kan gann en ok het nog noit geboor van 'n
Bchbola- ol wat e gewerk het e
5. Toetse v
koadire stroombane en Konisste- on SHLIRKRIFSOMDane
EK is nie ten gunste van janrlikse foeise nie omrede dit moer nadeli
e sevolge kan B (sencor i virdele daaran verbondi e
i work Al wees. 5 s we fom R i cemmii
fobts o s e e oeeusti serndol i o Lot ety
word en danma sles toetse wanneer probleme sou ontstaan

a;

6. Toetse vir konti en vam
rl illl’mnllik Ioodsstroombane behoort maandeliks gedoen te

n i nie ten gunste van masndelikse toetse nie, omredo daar wei-
i in 'n maand vorkeerd kan gasn asook die ekstra werk wat dit ap
die tuetsaileliny pluas. mane wel van sex-maandelikse toetse.

QUESTION B16

Mr. K 3 Murphy (Somerset Weut): Mr. Quiamaster, the queston is

able light fittings.” bt € is really unsoitable “wiring
o light 11 ..,. lbz-pvnill this discussion I'm reminded of the num-
ber of Hih r. Peins of the Bureau of Standards

all, but 1 want to read you regulation 307
W\rtm l&;ulnﬁ-m PNC m-ulmd cables may be used
n g .l-ﬁmnnmn, liable 1o occur

e
diffieulty in getting trained quﬂ‘ Aluml 5o 6 yenrs ago | saw some sta-
tistics in Britwin where ever protection now uperation was investignted
and it was found that néarly 6, of non-oparations cold diretly be
min!mlﬂl Iu m:lnlﬂlnm nlﬂ ‘l ﬂr mm' cenance. People had for-
ol A0 (e feft  elay in a condition that
i S0l Hy mlm o less maintenance more
ihgh o Tavs the o Peule doing relay maintenance. Thank

Mue A & v.d. Berg (Krugerslon): M, Veesteller die hart o
ige h ‘

i St .-lylf'.:gu-n it

shant el kan wees om krag fe kan v ymen s die

van dio

Koppelingsekeringhouers m--.. L ol
hashile ek Rl i T
sekerings. Verloor eerder 'n k!mk!m;hml a0 hele 4

o o otbae sablen T itaia

i ks ghiing (it ings o other s s e o s

the (emperature of the il e 10 excoed 136°F or

7°C. Tolimit the risk of deformation of the mmlamm o from thisit

ppedr o v her a clear it e of the comprehensinn of he
tions owever supput Mr. Adama’s sagsetion that
posably the urcauof rendarae o ookin into the poss
ihility of @ eode of practise for the pramalacrure of tho lght i ines i
hich th puotontar 2 Pt would o
Me. Adams for d mmmumn:lmlmnhﬂh
tallation Tns 1 s Eettngean v
what mp Contractons are doiny. Thank you

Grundy (Afiilinte): Mr.

.1_ m“f {hai there s 10 bo imied an 8

ot zoen m
licat

\Im: -
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with lumps and related cquipment sub-committes 34(d) which deals
it luminiee and thesshers's draf spsifcaton [ carmying ot Lhe
test o0 lum;nilm for the pa r national mark. The test has to be.
oty R ALhL3 thw Tt And it Lmay
st the Felavant paFticulas DATSgEAH says that the
e cminected ta the power supply with wiring and any
. for example insulating sleeves luy)ph!» with the luminair for
the purpose. It states that estern 1o the laminaire ot sup
plied Wil it sholl be of e !!pnﬁevnuh\! of common pract
wulation suitable for 90°C It goes on further S
nE n K‘!I le of i lation temperature
¢ oppropriate Mnuml shall be
ik 5 (4 Commive. Thark

Mr d W St (SABS: Mr. Quismastes, it of sl M Muphy said
that it wasn't unsuitable lighting fittings n wars roally s .
i, 1 tHimk. H got the whole story wrons. '€ not the ieg that s
ible I think most cases it i really the fitting that causes the
ey e very wery b s fcha, o the it of view of b
hin o can afost put any eont o wirng i there it &
e Mr Prins can give s some intafmation on that.
i i cueee k1 ik 0 roblom sl larts with e
l.m fitting. Now secondly Mr Grundy has now referred tuna»e{dg 5
in
T Sy Lt pbeterstay whEt 1 wanted o sy wais there was & spec for
uorescent Tuminkines and.that won't cover (hls problem, ‘!Irluw it
doss ot eall arise with fluorescent Jominaires. Now [ think the best
way e e e S e e R s
ety soesilcation for 8 light Gking and 1 think | can staie his 10y

igher then
T LB

e
ing a
ot Vlast, but 1 b

that within the nest 12 mumha, porhaps fety specifications
1 core ihiing tingsspe ok {hat bl be miTiicnt 1 Lahe
care of this problem because a temperature rise would be I think ono
e thing that we will over certainly. 1 do nox think we nec

ceation fo tsimply of
lets say about 50, of them are importedt &nd we will in any case not
at them thovugh o ntormagast apeaifcetion, We will ety be .hl- 1o
look at the local fittings wherens with o compulsory specification we
syttt d e b Chunun that mare or less
awers the question which is directly m

¥ J Prins (SABS): Mr Quismaster, Mr Smith has touched on this
question un the lighting fitings and as far as the {luorescents are con-
v probabl covered it in their new spocificntion. The ques-
mes t thes tngaten lamp fillments. | have in my own lsboo-

sory fitings that have been put in my the architect, correctly laniped.

QUESTION BI7

olun Bareie AT ate) This i inflathanary age in which w live
and ociety i becoming incrensigly consclous ofthe ate af which we
Lot ety rewuroes On ¢
over cities like Cape Town or Joham
Smount of pleastre from the igh uf The Jewe i«lrunm of lights below
me. This pleasure hi, however, been diminished to s marked degree
byt thought o the sapical ot nvolved n the installation ofstreet.
lightig systure s the evoermous vt of prwor s st fos
ful that ars consumed every night of the yeat andl ery of
ght hours T testing cr by malunction.
Sl perhips it would be s well to critically analyse what we
Diam 1 35 Ta o folare:
Grave doubls hase b axpressed in many quastoe ~ ave thees
‘uarter nelude the ratepayens whiy must fot the bill - as (o whether
ey el is actunlly essential in new 1 S
St in termss of  more elomentary approach to street-
huhlm» mu.u h-- atiempt to: Lm—n mgm mmd .
unced to ead @ emark EU proceed-
ings wh prnviion of igh mm Ihgrielte dacnnsrm
the munder rate und as n the nimber of rapes. |
g e wee. & ke wias Chae st s

prove me hatever standird of streetlighting is

stalled [ think it is only fair to aceept that the consum)

ity should be taken into account in determining )m,mlulu,) Tis doos
int e practieal diffculty of motering hin cansumption bt 1
58 e Aok 4 foit i reumRRDIY swmmement. of the sl pesien
usage is realms of possibility. Perhaps this is what

n

Ollm'4 Law is all about?

Vg idced the toic of cotainment of cots we e per
haps go on l<> \mk nl the Niemand ommendations. [n

Cabinet has lwfmed IMII Ammm should pro-

vide trading mwruu[\hurnlm cost und 1 do not think that a techni-

B e et e pa s the flowof ca-
pital i the Cyuntry. The guration that relly needs

“Have any of our underiaking found # practical means of giving ef-
foct 1> this recommendation’

The amemor o this i of the qvesion i
led to the next sctlon where 1 s ty o
have the financil siuctur of Eleciiit Dvpartmastal F:
ha;n r tarifl ex iground to

s could comment an the back
the maw\m»ﬂnn o availabilg

E
gw mlly Departments are becoming
affe. This has inevitabl

even mwh the fitting may not be designed for it
|n l:x lamps correctly mzd a1 60 watt

0 1 my, own Iabecatory |
Lamps in them which events

o nces wi
Tike the oo that you have gt e i i ll, Ty are all bloukiod.
“There is no air circulation, :ulzfm!m:lc‘M re. I Pm unusual 1o get tem-

ments by township developers. The
pris v wail sccepted b there have been sely
praciical problem - for exumple a regrettable tendency 10 change o
iicatians durin the coure of o ane  crtain nmor of diffeutty

ing
in abtaining an unequivocal policy d e various un-

200°C on th requite Develupers to do to improve technical and

the very lust thing that should ever been wed in lamplittings, o iaond
an the Illllmll rnlt the graded mal conductor A lot of these problems would be resolved by the adoption of a stan-
.y talk about high n-mmr-mn P.V.C. going dankind Bt systern using universal companenits. This would
LSS o has shoume  Bve he eflet of shortening deivery timen s bopetly reducing

PV i ambient ‘exsperniare willflow wnder any
i nnother point. [nur 4 110°C copper oxidizes vory
So norally over 110°C you tn the coppe to pro-
ion and over 150°C tha tinning doesn't help any
more eitherThen you've got to go n«-l plating or 'Ivrrp ting.
the moment e L lamp fitting you definitely do not
i PLVLC T ol mever recommend that, You pat come 10 ono of the
Aher asbeeton iraolatedl maeral or Wy Leraperatird 3p 1o abott
110 e Eeulac ot v e ke Ity ool ot
about 180§ ly 10 350°C.
Terial like stha effieina] acite Which I excellent e ashigs o1
about 132°C, but the problem is that those calbes cost m
ple e nct prepared o pay . When we brought out sehadiln 4 i the
compulsary speci
indant corde I

the on
o ol g il out of business, because if you

't e they are hastealy i mw straight forward P.V.C. cord or
Theethe s i e Inmp fiitings.

M 1 think it misht b of interest i€ zave
you briefly i the um i 0 this ques-
Tk i of e i i st e e
on earth Isnhur units and lighting circuits. It was o light fmru.

1 tope lghtin fiing. with # metal base that wne irstaled s
Kitchen and he re passed {hrough the metal base Uhrou
e e st
came of the hen o the r.mn,‘ the conductar touched the

e periglopte g il lhummum
164dae Lodthed the fiting and iy shock. Sa T hape that
of interest to you people. Than

it a more individun
i i
ot of iepecton theough my sore whers yo el ee phyien al o
dence of more underiaking
(R e oot o I o T
proach? Thank you,
Mr A J van den Berg (K rugersdo
die g s my Stadstesmrier e
raatverligti

r): Mor die Vrasstslen, tos ek hisr.
gestel het, was sy antwoord oniid-
een siadium skeaomiies ereqvendiy

1 ikoary v Sl el gatse, s s
ferogverdig in  Tai e sy o ongerief en hoér kostes tot

sal hé veral wanneer jou grondormasie die insiaflering van ka-
rn-u o tratlggale bemoeilk adt die verspeldingsole Coltod .
m omstandighede meen ok moet dic verbruik van straat-

exnand-Kommissie se bedoeling was om il ek
pwherr AP soct s gowcne svin oy ' 4T kom Dobenll,

ik s van miening dai vrmag v Annbod atseds dis PRV VI WoODEEwe
bopaal. Omstandighede watgeheors het toe die ondersaek gedoen i
verskil hemelsbreed van die huidige - omstandighede.

veel anders

o i, is sike vir
at dit in die verlede gewees het nie.
e uitgangspunt dat handelsdienste sel die kapitaal moet voorsien
om diente Lo installeer omdat dit op 'n winsmotiel gegrond ds, it
moontlik wasr m.

(a) dic kaste am nhembplu verskal is so hoog dat die tariel vir elke dorp
ann epori oo sal wecs us wins op besteding ge-
bork-tadich e A vinods CoimIRMlL
) fum :'m.a el \meﬁ!!mlm ward gewanrboeg nie cn dus skiet die ver-
e boogte in;
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(6] cemvormige tariefsiells vie ' munisipaliet o nondsankik vol
e cie huidige Ordonnaraie {ook net suwel) want nou betaal die

Reviatigde torpe, ghdeeitelk vir e se uitgiwes,
vem nador s die drpeenaar vir ' renteyrve lo

AL St S Al € b od ek ek

ithéut mla!n\plmn ot consac design three paper
sl S B s
mum <lmﬁh hich mmhmeq the function of the neutral und:'hs

alu

h

ierdie
o e e i

QUESTION Big

Mx B W Bartan (Welkon): Mr Quiamaster,tis contrbution s very
short hecause tigye is ver
(@)1 think tha
sintance s
mehods protective muliple carthing 1s strongly favoured. On. the
ther bund i€ eurth lenkge rleyn dre developed 19 the point of el
where earthing oe banding of non-current earrying metal work is
k3 g it i, pteiig Sttt S o wiukl ot
nd il 1 ean ||4) 15(21 at the same time Mr Quizmaster.
of

T e alminium, conductor lad-up with the these nhase
conductors Iyethylene
arethylene pry tod
Consac_cable but wires replacing the
aluminium sbath and wiber croe-linked pelymiyiene o othylene
rubber replaiog. the paper disectric
ol t cable is at present manufactured (n South
Atien and possi o it ettty Sl o e

g e g e L s S R
and aluminium sheaths or srmouring.

Me W Barsard (lchanmesburg). Mr. Quiamaca
vdllnu his country.

my opinion PME

qmn.... ) 18 (21

carth type sables il bo nfluenced in Soutlem Africn by the
Hecusi ve jointing. 1 do ot believe that there is  need
Jointing since in the Inst 30 years | have not had one mmpllm[ om
n consumer whese ulmplv wis. dpmnmled for a shor e to enable
1 Tt 1 be made. 1t not bt the electizian on the job get it
the neck --m,imu). T a0, pladat My ik

Mr H atel: The us of Protetive Multpl Far
i ol v o b in
the United Kingdom and in Europe. Certain nuppb‘ mlmmllu in
th Africa are u\m adopting this l{lnﬂm(h particularl he se
vicing of new township developments. It wil
spreai ntrodaction of B.M. B systems i South Atrien will have re-
pescuesions n the cable making industry. Part 1o e question

his orum ix an attens eation of the extent to
ch SMLE. sy th Africa over th next

Anunillud in Part 2ofthe question the use of . M.E. systems may
o in

it s netral A sart 1754 & hlm—....wmdum»«ma
conductors may be coneunirically Effectively, (heref:
hree-core <able can feplace the comentional T

phase syvte. Overseas it s common pracics to provide individual
main feeder

e e o s i e i fondar enlrm'ﬂ Consequent
ly developmient of CNE cble bas had 1 tau oot of the nwcessity
to make T- juints on energised feedors withaut b«mmm combined
e types where the

bidipoe et g o by oy
i ised of ically applied wires n

t
e Gralhe o ok
idifional cost f having & seprats mhw

my opinion the

it e having it

carthed all along the ran but oy earthed
ve parison with the advantages an Gar o salely is
Semmed, I | may Jut comment: very hriefy an the sseond question; we

5w eyl the by of melcing T sinie o il for i

pavements and take the cable directly into a point like that wm- you

can more readily take out connections, where you can do the.

{esting and 1 thirk at togsther at the very sraal add tional cost yor o
e & fur superior installation,

M 1D H Fraser (Durban): Mr. Quizmaster, perhaps just ti give an in-
kg b i sl ¥ ot ey  frtly

dication of anather city's thir
that 1 s setial aiitularl In e comamer
iy wbee the placin o pllar ot sevic con d pem
b difficul d go nlong with the service pillar in a residenti
T e o he Uk of PARE ottty ehat s e
tirely dependant on the relevant cost of the two systems and it seems

uation here in South

difan o sty much s | Sl Tt i
tion when one comparis the cost of the two

e 145 bt vt oty W ol lpatiis n e
régard who hapg ewtt able to-convinee
it s right from an economic point of view to use an underground
reticulation. | would certainly like to follow soon. Thank you

g pasiasr iSe breaking
ifli

Mur P J Botes Mur die Vraesteller,
et .m het nie, maar ia pk e eluister het wat }\Jnrnln
asof di

i
K i o o

ot ot sl Aplied m..d..cm. wus wcould be used.
Should there. b 8 substintlal demand for. O:N:Ex cablen for iis on
T Wil i S liow Mt for for any other reasan),

virn i
o et kb op o 41 10 chwing. M 1 Uruestoller, ot fort dan

et o ‘s aner kahel wat bt op onn afgodwin word. Do s dit hier-
die PEX k . Nou kom pine-

cables re requiee! to have s waveform type
lnd mnh conduetor it is evident South African e ble mmumcum
pproprinte

mmwl’m
ol kot bbb e e

quada utilixation oF oxpensive plant
Mr F Pri jon involvex will the
R e "overhend

e by
rexiculation or by ¢4 bl et 1 by Gerbed eticlation, the
question falls away. If by cable, then a decision will have 1o be taken as

ot important aspect of a . m.e. system is the continuity and
integrity af the neuiral and live working on a uh‘e';il}mul |n(!rmE
nt

Enerey has approved three types of cn.e. cable for
“onmac, Districable and Waveformal, all n(whmh ve i
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rd
i nhrmr et by .im-l niemand het hom »odu o ma pow
moet by Kom. Dan

Me D C Paleee (Cape Town: ster, 1wt going ta speak
(it one,but i heaing what was said of thal, | st sy something,
We in the Cape have been using ot o o et 3
yeaen . et e have had o troble with o

ten thin Thom cverkad 1 undugritid ol
e amtallatSon i, eI s T i ndearound we (7 ol
the additicnalcost of 1 an of the redus-

tion maintenance, We !l lhh ww throwing IM other
prbloma Hke that. We have o problems at ail. Thank y

MNR J K VON AHLFTEN - VRAESTELLER
MEt S MORRISON - QUIZMASTER
Thin winds up the Forum session of this Technical Meeting and it
haa heen  ploasiite lnhulh of us to have chaired the session. With that
*we hand hack 1o the P




P. HARTILL,

€. ENG. M.LEE. FLES, FAP.LE.

Mr. Hartill C Eng, M| LES. FAPLE is Technical Director
Phasco Ltd. He was mn G Besent o the Briieh | 5.5, from 1961 to
1963, He is the current Chairman of the BS.1 Cammittee an mod
lighting Lnterns. He aerved on CLE T.C. 46 Committ
severnl of the Won " the recision of C L £, Publicatic
"Reeommendations for Ting of Roads for hbotorne Troff

and with

DIE
PRAKTIESE TOEPASSING
VAN DIE 12/2

Die grondboginecl van G buidige Britse Qebruilakods vi strast-

die Dopartament van, \mm sepublisee
bevel

ling hee op i
Torsinammie, laminapaie setcrialghuid 8 skitesbehees
op die kap van uminas wat die pondaag pev
van vorige Britse Standard. spesifikasies en, wat
vredige o merebekriterium. DIt hied ' duldelke voor.
de iz koper van strtlgmontorigs o
sulke enckappe dok us dewrssane, selgheid en peauak van i
iy wasraan e leweransier ebind kan word: DIt bou ogier
oyl vk 'y
terme van krag en ligverspreiding
ol an afbang e
Tmonterinige gebruik word in verhouding met dic omgewingstnesta
"Aa govola van die geweldige probleme daarsan verbonde om visele
ieonknppe in meetbare terme te spesifseer, wat sis konzalidoel
sindes bevestis kan word, indien nodig s 66 ' itvloeisel om
“n Gebruikekalo (e hé wat geri e bereiking van hevmdllnndr

wpesi-
fikasie 'n algemene hindernis in die vordering wees nangesien
daar ontelbare vorms van ligverspreiding is wai. bevredigende resul-
tate kan'égy- s dit behoo I K
e clg miet die

pas. word.
uiigebretde navorsing wat die “Experts
ing'" van die CIE uitgrvoer het sekerlik vie

e verlgtingsutrusting en rlp!nlmrnwmgtmpm‘a-
die Bely wireld o

THE
PRACTICAL APPLICATION
OF C.LE.12/2

h Cote of Pcticefo road lght.
n special

b et
sunl properties of luminance,
n the physical

in of previous Bnlnh

les of the prsen
eed A0 pieo g #né pub

E pecieations, and had proved e il b
riteron of mert o benel o4 it i lagatine
nnferns to have 4 specific pualities as durability,
safey and i implicity f onotesasce, - w)mh a mvp]m can be held.
1tisof the physical

o the road user, howeve pecify
etforanc of  Tanlot i vorsof owe ad 1AL dstribu
Pt the visua] perforimance o an installation depends upon how the
lantems are used in relation to the envirenmental conditions.
Owing to 1 iable problam of spciting ¥
nes reable terms, which could be substanti
o W necasmery, i ua s ogical pnmhm ;-. h.veu--dun-'m ce
:h.m.u towards
ems of specified physi Iplrluﬂllnnca A disadvantago of this
.,....h.i s that a national specification for light distributi
rierto inernational trade; (1) similarty, an international
m could be o gensral barir (o progres,
e ht distribution which can provide so

results i properly applied,
In this respect the extensive rr-ellrh wurk carried out 1!\' |M i | l'
fxperts Committee on Road Lighting must surely be of ver
terest 1 al designers of lghting cquipment and p
e Uhraghout the surld. Thé revisod seition of Py

x

ation

resents . great detail methods of assessing and. pre-determining

desimbic visial properies ot osd lghio inecalaton i nomerical
it

terms, Nihoush wany neaple bave express
and e

o
Nasionale Kodes moet die
o is ingealuit om ey anmbeselnge in s o e e
spreiding en. meetkunde om 1
Die géaltekriterea vir padverigtingsinstalasies oarvoa die man-
bevelings nou in numeriese terme gegee opgesam:
(1) Die gemiddelde waarde van padog pwvtnkluminumue L)
e totale eenvarmigheid von padopperviakluminansie (L min/L)
3) Die

‘maks )
) Die m}mm van omringende oppervlakies wat aan die padopper.
vlak gres

(8 Die bipecking van ongemakskittering
it

rdie 0 e bereken, moet

volgande fsiess olenakappe.van die inseallnse bekend wees
) D sorm van die ipverspeding vir slke monteing (lccandela
whmlmmm

e 1 ot () en die benuteimgstaktor van

d
® Tmontening In sy ontwerppOSic

or practic
tended 1o be & (‘nduull’mrhw in Ilul[ Ixu
quinnwnu 10 sErve a8 i

for translat lmg ™ mcnmmnﬂdnluwﬁ into practical
Ilm-\ sof light distribution and geemetr.

i of quality for rond lighting installations, for which re-
commendations hive ow been given In namerical terma, are sum.
marised a5 follows:

(1) The average value of mad surface luminance (L)
12) The overall uniformity of road surface luminance (L min /Ty
31 The Jnnxuulhmll \iniformity of rond surface luminane (L. min./L.

«npllm om, il is o
L de of Visual Re-

of the surrounding regions bardering the road surface.
dscuafort elare.

on of disability

b e e 3 e i Vs

wary fn knw the physical properties of the installation as follows

A8 i e f g s B oo o comeia .

La
by T m- power of the light .....m & e ) and the utilisation effi-
cieney of the lantern in its designed attitude
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() Die meetkunde van die installasie, d.w.s. die monteerhoogte, oor-
angupaséing en rengsiking in vehoudiog met. i padopperviak
) Die knatseenskappe van

enige punt mdli wees aon dr! Illuml!!ll‘mﬂ. maar ﬂul Om‘ﬂuﬂ
kats lig op "n voorkeu: en die luminansie . wissel
e i segghing o Snvibosk {Figur 3 641, Vit ' sk pont p 'm
|vldo]wrrvl|31w at deur die kedrdinate van hie rmzlwaen;unﬁh:
wo Jommitee lunizsudia Ml |
tabuleer \nr vier tipes of ke
hulln van die volmankte vlfu ider
tocpusing wanicer die pad nder ded toestande det ' wtame:
mer hosigtig word van afsiande wat an 80.m ot 160 m wiswl. Die
waarde van die luminansic ' punt is geiyk aan E candela
rvierkante meler wiar die illuminansic in ux s, Dit s dus moont-
'n isoluminansiediagam (Figuur 5) te ve wat soort]
Ivk aan "n foluxdingram Ia en wat die voorkoms van n  spesifioke
tige padoppaniak it ' wansteines by ' g
Die pemiddlde wascde van pa opparsiebluminaniis,
kriterium w:
tandsard vir
vit sekondere panie o1 ppliieter
mum wasrdes en hulle word in

v
ruik word om die algemene verligtings-
fpo pad voor t atel en wisel van 0,8 bt

Eerig wo

it Kods word dis standaard aan die verliating bepaal deu
i totale afwanrise monteringvioed sonder om spes

wees oo \u-ll:rd-ee-l van hierdie vioed op die pad moet in

! m die totale sighare agtergrond te verlig en nie m

padoppervial I nie is benadruk en m pum! installasies op panie met 'n

ﬂ.-muld!ldﬂ oreedte s die deel va wasrise montering

nder s 0. H)

min
vin straatverlgting wond i 1in CIE 1472 gedak doe s unbmllm dat'n
strook. 5

gewing.
In

o e i G e A Rl vl s

Om dit te kontroleer, kan gebruik gemank word van die benuttings-

taktorkromme vir die tipe montering wal il it is 0

an dle lgverspreiding wat die perventasie lamp-
rook.

vﬂdln inval, Byt mb..u a3 'n montering met die
in Figuur 6 vir 'n enkelkantineigting gebruik word en o d- monteer-
Breedte van die vertikale as na die anderkantste

'n voursorg an padopper-
Viaklurminaneis. be verkry, met uluﬂnu!lp o e
bruik te mak van e met n ko
totale sighare amgewing doeltrefTind te
eenvoud o om die pusiddelde padoppervisk:
r reguit panie te bereken, is o nansielewerings.

Iulnlnlnill

(e The ey

the installation, i.e. the mounting height, over-
rrangement in relation to the mad width,
(@) The refecting Broperies of the oad urtace.
Ir the suface vere 4 porfet dif its luminance at any point
would be proportionial to the: illu nme, bt all surfaces reflect Hght
preferentially nmsn-emmmn a point varies with the directions of

e by co- anmunhmmdmmu the C.LLE. Com e
tabulated Luminance Co-effi for four types ufmrf-m m =
gt Qa0 e ik e s g et
fusers. These values of q apply when the rond is viewed in dry condi-
tione by an obseevr at detuncos rangind fom 00 1o 160, The selue
of the luminance (L) at o poin is squal to qF candelas per syuare
here E is the e 14 13, T . L poomibl 10 s
aimilar in form to an iso-lux dia-

presenting the appearance of  particular class of road surlace

to an obsecver at & given position.

Tho sserage alveof e mceceLininauce o th crterion wed by
he geneal tandard ofhtin o it th clas

oF i i i) s N for minor

b By b e bt

thes ars qualified the

is well to bear in mind that a bright and uniform road surface is

ted value In revealln objects which may b 4 hasard o the

‘motorist. in time for avoiding action to . The majority of suc
jects, for most of th = roonei U o it e e e

gt ot self, but by light d

dings.

In the British Code the standard of lighting is regulat
mum total downward lantern flux without being

pruportion of this flux shou at oo the carriageway. The
portance o ighing the tota vieual backgrund, ot maely the ‘oad
acaed, and i sood metalations o oads of av
-mm. the pm,;-mm of downward lant

rn flux incidént on the car-

m:?d o 8 level not les than 507 of that o t adjscent Sm. of car-

g Vi thin frmends may e sl K the Ullaadicn Factss Giorve

Tor bl type o Lasriaro DelIg WA, -h..um..pnymmmnmnfm
e mp flux which falls
pon  longitudina vt paredel with b rosd

crample, ..m.unumum-um.mmcwumm

o single-side arrangement, if the mounting

width, meas rudlmln the vnmnul exis of the Ilnum Iu the far kerl

also 10m. the difference between the utilixation fazlm! for wndlln

should be at_least half lhe
is recom:

g
d against mamramum (inglnproduzehl[j\v unnlmd
mlfm]um!nln« by excessi l&

of inadequate total output far .r!adw. tuv

seene.
‘The simplest method of calculating the a
nance fo stralght roads i to sk 8 l.umun

of the total visual

surface lumi-

eld Dilpnm This is

te gebruik. Dit het '
O ok e gt natuurlik

nidl vw ’n besondere
met

cienskappe. 'n Roeks krommes kun op een dingram ingesluit ward om
- P 7 iaon v

e fisies s
vlak kan mn e unr;gn.i- i
bepaal wi

ansie (E) oor die padopper-
Benuttingsfaktorkromme

NE a
sSw
wane @ B die benultinaitor § die lnmpelosd in lumen, » die

di
e i it cerskap seiddetd ominane (1) van i

volgende formule verkry:
R

- s W

-
"

msiclewering en 4o die gemiddelde luminansie-
padopperviak i
rlr'flid“ Britse ?udn vir i
word grensepest imur spasiéring waa s
umyinansie-cenvormighei s g i
Iresdlts waarvoor totale cenwormigheid Samvaarbasr is Hm.,
fremse i van toepassi
segewe monteerl
f\ldvnlnm o mm wmd ltrm! van numeriese waardes aanbeveel.
e e waat van ulgehele eenvormig-
beste uit uzdruh wwd dlnr die verhouding van die minimum

& van belangrike verkeersroctes

lar position of i Lh o
lor Teflecting properties. A series of curves can be in-
cluded in a single diagram, as shown in Fig. 7, to indicate the Jumi-
nance yield for different positions of the observ

“The physical rty of average illuminance (E) over the road sur-
face can be found from the Utilisation Factor Curve by the form:
Y
pre i b S
5w

where £ i the utiantion factor,  the lamp fux in amers,  the
ing and w the width.
Similarly, the visual peoperty of average luminance (L) is obtained
from the formula:

£ Wy

where7 L inthe luminance yiek and Yo the average luminance fotor
for the type of road s
I the Hritich Code. ar the Jighting o principl rafc routes limia
are stated for mazimum spacing at which longitudinal luminance un-
iformity is scceptable and maximum road Rf' ' for which overal nun
iformity is lrecp‘nhh These limite lplply to lanterns (I’upmﬁ'd
unce at & given 1212

lv s n:lulud L
prnmrnu have indicated 1

i e e wosspe o
mmﬂ] and it is recommended that for any class of road this ratio
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ONE FRAME SIZE
14 RATINGS

now available in

HVDRAIII.IC MAGNETIC CIRCUIT BREAKER RANGE.
CIRCUIT BREAKER Y.603 75-600A _ ISOLATOR SWITCH 1.603 250-600A

Tested according to S.A.B.S. 156

ACCESSORIES Rupturing Capacities Y series
Back Connected Busbar 280V, AC, 28kA

Back Connected Stud ‘}S{'g\\‘ff‘ ﬁg: ;85%
Alarm Switch BOOV, AC, 15kA
UVR (Right Pole Only)

Shunt Trip (Left Pole Only)

Auxiliary Switch (Left and/or Right Pole)




ot die gemiddelde luminansie (Lmin/L) en dit word aanbeveel dll
vir enige klas pad hicrdie verhouding minstens 0.6 moet wees. DIt i

hid be o lews 0. It is et to comp wih i reqirement
when the l at such long intervals that t

s conderable patchinoss o crves-baning o ety an extent thal
ot be arceptable when oppraised sabjeetively. For this pur

muontlik om aen hierdie vereiste Le voldoen as die monterings teen
sulke lnha( intervalle gespasieer l‘ dat_die psd tot s 'n mate n
kollerige = Bt O oo

it gt geskal e, Om hu--du-

rede word 'n Im»ﬂunz i ca St wlniruk s '
verhouding van minimum tot maksimum luminansie wat langs een
o dui die waamemer se posisi en parallel et dis paias gemeet

Vi panie wt hospoed-verkeer dra, beveel die CIIS ' minimum
langseenvormigheid van 07 aan msar v -
van 70 ke/h of minder is, un

Kies 58 2

Die balans tussen langseenvormigheid en skittering is een van die
udute pobletoe by siuatveriting. Om hiedie probleem die bootte
i, ht cie CIE metod geformuler om die raad van sove ange
mak’ as (mmmmm,umn- in numeriese terme te waardeer.
Ony it aofaaklik dull die anrd van die ligver.
nm-mn beinioed mase it word verminder deur

lde

 engesiondie offok van ARAERIg ymlatit iy weed ange-

Tk ook vermiader deur die spssiirng van die montering lo vergot

- wat langseenvarmigheid weerspr e monteringsindeks

(SMI) (Engels : Specifie Lantern Index SLI) is ingovoer om die ver-

spreidingseienskappe, wat konstant hlr Jte dek en hierby moet

f wetel word wat al‘ll|=l word VIII d ie vol ll»dmmmllummmmm

uminansis mont e

\kiktatimtinloeyfr () Verkry wes: velgues ' intsknal inge-

deel is en van Ondranglik (G = 1) tot Onmerkbasr & =9 -n-e“r
anbevele minimum waardes wissel van 4 vir paaie met

doskar Crageeings ot 8 vi belugeike pesie s heldes srmpewin

Ongeskiktheidskittering word geevailboer op die grondsing van e

u\mwdrﬁ nd.ulﬁnin-fnmu!l‘

o
s goe aan di e

o 7ol e el ek sk e

single Jin ticough the obwerverspostion and garalll with the ke
i carrying high speed

e gl e T o &1 Tt o bich tg

am) b o less the ratio may e rediced

that
of creating more glare. Th
concierations, bl many prople would prfer
banding could be avaided

{The balance betusen loisudinal oty and
laxsic problems of road lighting, To
Mrmn\nledl methods of aseecaing dogrecs af both i
glare in numerical terms. Discomfort Glare is mai
¥ b e o e g dtelbalin o
viated by increasing the average road ance and the
maunting eight. Becatise the efect of glare is cumalaive dlwnm&m
s creusing the spacing of the lant
it against the longitudinal uniformity. A 5
S| 15 n ink L
which are comstant, to which must be added
incalation parametersof uinanee, mount
lanterns per kilometre to arrive at a G
point scale, ranging from T mnesrable” when 0
able” when G ~ 5,

lare is one of the
 this problem the C LE. have

scomfort and disa-
ly influenced
i, b N

G

vmmended minimum values 4 for secondary roads
with, dark sirouhda 16 6 {67 o Important roads with bright sur:

roun:
y Glare is evalusied o the basis of the long esablshad

fek dat die aanpaspe

en dat neem
bec bl sl g e B bk o
luminansie (L) wat afhanklik is van die illuminansie (Eg) wat deur

18) tusser iddel die skitteris Vir
Drabtitse toepasings werd, e sunpasiiuminansis voigens di
ekowivalente sluierluminansie henader :

0 Eg cd/m?,
ot
coelaid onjeskiutheidaittering wurd bereken volgens die

luminansiekontras onder skitteringstoestande tussen 'n
e is 1 die padapperviak minus die waarde onder

staan as die dnlmpebnkrvm-n! o (?ma. Mbreshold increment T1)
itgedruk

vol-
L) endie

waar @ in grade

Lv

Disabil
e e by ‘sources o glare aind thereby reducing the abil-
b 0 percvive abjects by lminance contrast This s expremed by an

dent veiling luminance (Lv) which dey the 1
lumumm\' (Eg) \m ! olmerv a uiln source and
the anel bejween the dir el the pare

source 1 ia

et das ion m.f
tekedl it by the nverage mm mm. mmmnm G (R s
B i M By i
lm".
i 10 Eg cd,
8

The amaunt of disability glare is caleulated by the luminance can-

et between an object and the road surfice just nmopuhk under
llln r( dllmm minus its value without glare,

i ith, s, Thi is Rcur 38 tismiihold Incrament

e ey e xpressod appeoaimately by the formula:

when § is expressed in degrees.

bekend o 1y emadering dowr e volenie femile
Tl e Lt 0 i %
Tos
Alle skitterbs i mn(l natuurlik ltr ‘annmerkiy m All glare it i ade
erhronne lv!l‘ﬁdl N KeT (Ilml:d"'-"

b e

van die waarde van TI v(m«um'h-lmn-nm-m l.vm:,-fm

lees word.

beicer en monterings gerangskik kan
, cony

‘word em die vereiste waardes van luminansie, vormigheid en skit-
erkonizoe o verkey, i sindi, Dit i ook gtoon da els et gepe:
iscerde reidings, soos die wat met die bestaande nassonale

ruik word, aansienlike varinsies in die resultate

cvmvoIgng van prbice
.m.., ‘v lgverspeidings wat

) ulkgetopa) ot e l-npw-
-lmu nphm Daar is drie gedefinicerde
et vi slkeen ven hardée fkiore sodat SI343 = Hvenic
e ivempreng et e el bekikbnr b

wer het o rd monteernringS
cmecthunde, 3 T e ummum

LE. technieal report on
[ saido mhm eluded from which the TI value can
e quickly read ngainst known values of Ly and L.

The ways in which light can be controlied and lanterns disposed to

provide required vilue of luminance, uniformity and glare
Fofie. 1 s, siso oo, e that even with specified light dis
mbulmm, R sty netion 3

of practice, considerable variations can occur i

-d.h.mn-m.d uw Iateral

e control

categories of !muhn-nax:axx n
different types Ll'h')n ﬂnulhmm lvmlnhk in this classification. In
addition, we hive six well-known standard mounting lmn-mmh for
Ir-l.llllnan weometry, single side, nnml staggered an

oppesite for
weway roads; twin central and
dual

ite- plul otz for

ibbelh: O stallasies te lan, moet ons Illlll!lml!
g e - e gk
o i gl o}

D v ndlng v Lvenpeing sl smder i v st
itemasiona e hevordering van die

i ﬂ itis
to kg oo patcul Iy i..m"i..mw.m ‘perorms when installed a1
any of these standard

vorm van vemnpreiding kan beskey

_ The new ﬂilll'rlrllinn m’ Ml distribution will no doubt be of value
Hitherto,

e o
designations o d!‘md non-cut-off heen used to
damity dmnhumn iy vertical planes, and even these hase not

g by the new system e nccount. the general
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equipment from the specialists.
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alyemene eienskappe van rifmtel ke verspreding in aanmerking neem
it het 'n aansienlike uitwerking op visuele prestasie,
"¥ir migratens pes ,.el. e nmmk om inligting oor die

restasie van 'n monter tasie te b as dit vareen-
stig 'n bes dmmnatm: m: rv;un lmlm pad geinstalleer word.
I aikanderike tegnits versiag stel dio CIE metaden vir die mon.

teringvervaa
i et i voorgestel wat die prosedure
‘wel die vervaardiger as dlr install
Die beperings op pactia met vervysng s padbeeie
(e veines i bt s lun:l\\:m:nm eenvirtigheid
‘n diagram van die tipe in Fiewe 8 wigsiak

aptial distribution and this h i bea
visual |>('r{ formance,
For general practicaluse i is conyenien o have nformtion on the
petormance ot a laniem of known diss fatep
\Mnmnlem!nhmllnl(hlMngl of road, In a sepm hmn
Roor Oy G U gt At o s b
TAnfactorer (o this pUpase in tabulas or graphical orm. An aler
native method is here proposed which may simplity the procedure
for the manufacturer and for the [nnqliim‘und i
The limits of spacing in relation to the road width
el
standard srrgesiect could b someninily adlcated by &
dingram of the type shown in Fig, 5 "This disgram applies to a

word: Hierdie dm.um s ae expaming op ' enkelkantiniging vie
die mont terings met ur 1.0}
v tipe RL'n Afsonderike dtogtam word v st vl o tipe
padogperts 3

amgesien e spasicing en padbreedio n veclvoude van die mon-

uwmwu- (h) nit , sal die ge:

delde padluminansie vir

apaliring hoogte-veehouding everedl Wy san die Iamp-
owering in lumen (01 en amgekeerd eweredig ann be. Vir installasie
Rerioflik om s ot golyk i

aan 1900 £0% e T, dio vereiste gemiddelde padoppervlakluminan
sie s, In Figuur 9 s s oy di
sodat vir 'n besond I-mp €n monteerhoogte die vﬂnne spasiering
om die vereiste gemiddelde himinansie op ‘n gegswe padbrecdte vin:

o antee i s Vi 1 om ype Tt
mad surface, A separa
road wi
any spacing/width
Sibnal 10 s lamip ot lomen {63 A0 Ry peeoon e

B For installation design it is convenient to introduce » Luminancs

Index (A) equal to 1009 L. where T i tha required average road sur.

face luminance, In Fig. 8 Luminance Index curves have been added to
the dingram, %0 that. for & particu
specing can bv quickly determined to

nie bepaal kan word, A= i

om0 |..m....m..- indeks u\L % wark i np m! ;mmu nitleg vir
plaaslike toestande te beslui

oarsalshe digram eselfde, montering op pudoppersink
tipe Rt g 10, 11 o 12vir enkelkar. vers

prodied by the
ulh!mndmgmnnwn-kwtul.um\mnuelndel‘ndd-udl

st sulable geometsy for the ol condil

ar dingrams for the same e R 4 road surfce

en'n Figa: 10, 11 and 12 for singleide, MaRRered nd ompeeits

mm!tld! mnpm
Smal [Endellog o P

dingram in P 15 getoon wosd, wnd
janting o padoppersak e R gtoan e,
6

el en'knllmnl.

reiding kan op sangedul word en vendere voorbeelde
T P 1 o onel s afnymonerings met
lacdrl

riunlampe vir vy vllhmuhe en gomiddeldo strek getoom,

Figuur 17 toon die prestasie van tipiess monierings met 't aksiale

m!d\un wat laedruk- nnlnumllmw |nhm;l die hmmmxl is teen 'n
k van 48° dwi warsgerig.

di
Beem die oorhang van ' montering or i»e pad en berckening,
Dit. word so0s volg gedefiniser -

Middel
Enfelkant of verspring
el

Effektiewe breedte

Padlreedte

Padbreedte minus oorhang

l'ndl.mdu minus twee keer

die oorl
Dit Kan muttig wees wanneer 'n pad eﬁrmi‘le Jreed i o die veneiste

minimum

nie. Die spaaibring o die vereiste gemiddelde Famminmnse 18 woorsien,

dan die toepaslike diagram bepanl word vir die werklike breedta
van die pad en. n mlinmgwlt erkieslik ie i kart van dic voorsiens

die Fialtant oioktiome tresdte nia die gretaly op Sfa,..m oor.
f
ﬂnnguen hierdie tipe disgramme gegewe hwmpm wvorme en
gedefiniverde kaatseis mhppe vim die padopy ‘mekaar in
wrl,lnd hllnp kan hulle, indien nodig, deur nmrhnnixhi-e toetse ge.
Lhe weriike luuluu ‘wal verkry word, sal nav.u\ullk
wmel mﬂ veranderinge in dne uld dm
k\tlhdltd € pad 1 oor d:e
Inop van ‘n jaar kan wissel en mla.l-k k an wonrdes wat vir 'n gegewe
tipe padoppervlak ontwerp is slegs deur veldtootse bevestiy word as
toestande dieselfdo is
Die CIE-+ unbevehrul is beperk 1ot minimum vereistes vir drod pad-
oppervlakke en dit word beskou dat 'n aansienlike I:vdru tot ver.
onder swe word,
rd tans it n i
rainatags 0% ViF mat foatands 'n redelios mm. i e die w!rl ann.

o4 voort om geskikee meetmetodes e vind. In birdie ‘e
Inmgrke aktor dat wannee i edlmali van ‘n spﬂulnpuwlu na am
‘weerkaal s die luminansic by die kaa
die e of die intecsiteit nié maar wel a

e ot i e ot Mot an geveriioer word
deur in nat weer ‘n installasie te ondersock wat

sieke fminansie soos buisl

b

el met [aasgenvemee in:
Hm\dﬂdﬂl luminansie en
Lummnr\nwvrnh! Wi el Insallasien i . weet aaeaiok ko

Dit i bolangrik om te besel dat aansienlike ke vasenies n die aard
o e R s T van on-

The effect of increasing th
C.LE. classi

e spread from Narrow to Broad m lk
cation. as shown in the isocandela disgram of Fig, 1
dicated for & single-side arrangement on iy
The performance of any type of e diribut
ia way and fusther examples e T Fis. 15 and 16 e cn&vul.

pressure icaia lal:ml. Fig. 17 shos the performa formance of typical Axial
Kiedian Iantorns with tow seasmere soditns Inmps, the main beams be-
ing directod (rancversely at an devation

The concept of Effective Width is used in the British Code which
takes inta aceount the overhang of n lantern aver the carriageway. It is
defined as. follows

Arrangement

Effective Width

Carriageway width minus overhang
Carriageway width minus twice overhang

“Thix may be useful when 1 road is & litle too wide to cbtain the re-
quired minimum overall uniformity ratio at o given amangement if
there is no averhang. The spacing w provide a_requi

e ek e carriggenay und
cceding one quarter of the eight providad: The wallonmity
Filhe Atheuy I X resuitant Effect ve WHbth does nit exeoee the
limit line on the

of this kind relate 1, gven form o light distibu-
tion and defined reflecting properties of the wad surface, they can be
certified by independent tests if required. The sctual results obtained
s ftalation il of course, vary with chanyes it naturs f the
rond surfuce. It has been shown 1

consequently value designed for 8 given type
substantiated by field tests only when wervice conditions are similar.
1o minimum
or d t contributi
:;- b e e LD T Tl

rpet, bul wnrt !y. l!lll
n this con-
pection an mparant Tactor s that when light i eflected regularty
from & surfice (o the eves of an observer the luminance at the
it of of i mdelww i not proportiona o the Hhuminanes or itoneity
ut to th light source Thnnnhvlnﬁ-d
N i using sources:
trinec Jminance s an :ubul rescent or low pressure sodi
lamps. in comparisan with an inatallation using small sou
luminanee.in’ lanterns. i I fiosbed. arece: The. Sncmmie o
Iuminance when the rood s we

At lsrnl it is suggested that an averall Jus
et 03 for wet conditions is a reasonal

e nature of & road
e 1o tralfic \ea?, Qéposttion of fmpuritiss surface ing and
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suiwerhede, herbedekking en veranderende. weerstorstande, Vie

‘auwn-lr Gebruikskode.
oet die annbevelings van 'n kode dasrop gerig wees om die
CIE- ph.llzkn\nnl in droé wi met inagneming van die
vorm van.die ligverspreiding in verhouding (ot gespesifiscerde {ipes
toepasiike kan dan toegelast
word om 'n waarde van die gemiddelde padluminansie te verkry. Dit
oot e e o o renee vir spacaic e pédiredi v vl
ounde, seryormigheid, berallk word s vesoliata. Aael sosoadlk on
e S s etk bkar's gl s abacies
faktore wat hulk die boheer van die wrhg\nmlw aper is en redelik

rojalebeplanning is dus wenslik. Sover dit ongemak- en ongeskiki
hmdn\umnn aangenn; aangesien hulle lol r\ groot. mate deur die
Spesifieke Monteringsindeks (SMI) beinvioed word, sal daar 'n be-

i wal li idings in die valhoogte-kategorie
D e I B oo L e o e i

iny die aanbe-
volo waardes van Skmﬂkmkmlr (G} en Drumpelinkrement (DI) te
Die: SMI is 'n. fisiese wienskap v

= cogronps (gewoonlik
getal mom e kilometer is.
irpindoio 1) word bartken Ve 'n wear.
udbreodie van nabykant ofendie it
bei kante moet in sanmecking geneem

erkng van mosiesings a0

"Dl waarde van LY word dus aansienlik dear di
ting en die drumpelinkrement, (DI} beinvioed word
Kaed evradi wess atn i padopperviskluminane

Di
l’ﬂﬂ.-ptﬂilll! e wal word, wat geverifiecr kan word eerder a3 Inr

hanging weatbercowiions o nstllation dsig the docicn mast
reat with the P ighting Authority coneerned what

i il b st ||n|nw\lm|)lr conditions. \|m|llu on

siderations also spply in drawing up s National Code of Practice.
Basically, 1 emnmmendmm-vfumdewmxmhemmgdm achiev-
g the lity in dry weather, into account the

form of the light distribution in reiion 6 speel s of road sur-
face and an approprinte depr n factor could be allowed in arri
ing 8t & value of yerage road humsinance. Ty wi it
the lmitsof spacing and. wad width for adquale uniformity are ap-
proached, the results are likely to be unsat v nnditions
are unfavourable due to extraneous factors. h!wmll the runlml of the
lighting devgner and_ reasonable
.. Ax regards discomfort and disability glare, since these

Sonsilerably e s 8 Bpate e Lakle theis 4 o
i intl
gt ebe i
mended vl\uu n{ Glare Control Mark (G) lnd Threshald mum!rn!
{TD. The SLI ix n physical property o o but the value of G
depends also u i the installation properties uﬂumm.m ‘mounting
e e iy g
G = SLI0S7 log L + 4,41 fog b — 146 log p.
where Iy is the mounting beight sbove the observer's eye level (taken as

m. above the road surface) and p is the number of lanterns per
Kilometre.

"The eqtivalent veling luminanco (L) iscaeulated (o an obsera
tion point o ane guarie of & mad width from the peas sids and the
effiect of lanterns on both sides must hpllk 1o account. Hs valie is
Therefore considerably influenced by the installation geometry and the
threshold inerement (T1) will be nearly inversely proportional to the
road surface luminance.

It has been suggsted hat ur contrast. proendure smphasts s ke
to be placed upon lantern per which can be verified, rather
than apon istalation performane, whhh would b g
ot & (3) It has also that

i i

ook voorgestel dat oy tipes preiding, wat op m
iy o e GIE gy

. die meeste
vistes sal dok en dat 'n g kocue ¢ moontik aa] mank om
msepte; e el i vir 'n_gebruikskode (e ontwikkel
der om sansienlike variasies in visuels n te voer ! In die
Taidigy, prograsa van s GIE kotes dnr ‘nog met die werk in
die verband b Die gedarte o u dat 'n resepstelsel
ontydig it oor die -nd-rlmm mm.dl..; van die.
anbevole kntersh heken s hyvoorbeeld recds aanduidings
i oomormigheid Lelacgrkar i e die femiddelde waurde van pad-
opperviakluminansie.” Daar AL nkzr!il tydens die volgende vier jaar
deur die p hierdie veld gewerp
die nuwe internasionale

types b E i e bnmurrhacl
tigm, woukd cover the majeity of requirements eoe that # juicious

for u code of practice without lmmd ucing significant vas
wisual performance.(4) Work on this ll.h,nl is still proceeding \n me
cugrent programme of the C.LE. commitiee, The view has been ex
d that a mlm system may be unumﬂy until mun in known
about the inerselaton o the recommended qualy cieria, ) For
example, there ly some evidence )f greater
mportasce than the Average value of rosd surtace luminance: (2)
“There will, no doubt, be more !nh(mmmm! in this field frum the
".LE. experts during the next
In the mmn(m\r it must be Il‘bwmlﬂlnd thn the new interna-
tionsl

aanbevelings n groo venlering n de tegriek vin

dat dit h.g wanrdevol sal wees om cid oor die hele

e is nou vir die vmllunplruauuumdulﬂl

s ocbieme it e stryk wn dh (5 BrakGbeS 18 oo th #4.
BYLAAG

Die CIE-indeling van ligverspreiding
1) Slaghoogte

Die elevasie van die bundelmiddelpant * in div hoo- vertikale pool-
diagram

Kort slaghoogte 8 < 60°
Tussenslaghoogte @  fussen 60° en 70°
Lang slaghoogte 6 70"

) Strokc

inklinasiehoek met die afwas le 8 van die montering
mw wak o = i Hgbron v sa paralel aet S padse e $0 230
bun

Smal strek 0 < 45°

Gemiddelde strek @ fussen 45° en 55°
Breé strek > 56°

(3) Beheer

Die apesifiske: manteringaindeka word. deor die volgends. formule
sm - 1334 8.1 log lm + 1.3 (log Ta/Tas)**

8 log luf'e + 1,28 log F
ety ie intensiteit by i slovae an 2 o 657 o die war-
nemer in 'n vertikale viak parallel met die padus is. F is die flits-
opverviak van dis monkering wat teon 'n eevasi vam 76
viak gesien word.
Beperkte beheer  SLI<C 2
Matige beheer  SLI fussen 2 en 4
Strenge beher  SLI> 4
*Die bundel word
riese

maksimum intensiteit. on

icer s die soliede hook wat by die foto
iteite groter s OF
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rowd lighting and will bo of great value in promoting (raffic safcty
lhmlmlwul the world. It m-nl\m- for lighting engineers to iron out the
i s i oo g A i i

APPENDIX 1
T Clasifcation of Light Distriburions.
1) The
i T e principal vertical polar curve.

Short Theow

Intermediate Throw e belwean 60° and 70°

Long Throw
(2) Spread
The angle of inclination to the downward vertical axis of the lante
of 4 plane containing the light source and parallel with the road axi
which just intercepts the beam®,

Nasrow Spread
Average Spread
Broad Spread

(3) Control

The specific lantern index defined by the formula;

o
4 halween 45° and 55°
0 -55°

s u_m - 831 log 180 + 1.3 (Log 180/188)] - 0,08 log 180188 +

wbert lm and 188 are int
observer in vertical ke paraiel ith tom d
Seoe? o tha kB viowed 4t o fvvation od e i thla Tiame,

Limited Control ~ SLIKC
Moderate Control Sl..l bemen 2and 4
Tight Control LI>4
The bewm (s dfined o the el anile miended st he plc
Janter containi intensity and all
interwitis greater than 90 of the maximum.

HO° and 88° nlrwmm\ jowards




BYLAAG 2
APPENDIX 2

Alliding 1as Luminansleiodekakromomen
Derivation of Lumi

Gemiddelde pad 'l
s e DU S %

abh?

Waar s ~ ah on w = bh
Where s  ah and w = bh

10001 h%

(]
o0 b, ..II.
A

Luminasie-indeks
LCuminance Index )

Sodut
Whenee a =

Rd is 5005 vol

Die waardes van  vir oppervlakke
4 surfaces are as folloses:

“The values of ¥ for R1 -

Surface £
R 0,10
R2 0,01
R3 0,07
R 008
Dus vir opperviak R4 'h
Thus for R4 surface 8 = ";'\*—'—s—-

Die eur hierdie

te los vir wln:dn van "JL. wat van d\e m.mlm. lummlunlmn
ingram verks wat 0,25 w van die

i e e g

terings in die geval van " dubbelkantinrigting) us 'n tocpaslike roeks
rvmdlnxm!
Luminasce | lotted by wolving this equation for
values of 11...muua romm the o svﬂnpml ance yield diagram
for an observer position | w from ¢ o o §

of
oy e ar sdo e of lanters i the case af & doublesided ar-
Fangement), taking a suitable range of road widths
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REFERECES

Q) Bilieh Lamtars ﬂn:hhSLmumdwhmhyd-mm-unnm.e
B. de Bne s 192,

Holmes. Pub,.
) Tant i 9 fnd s S of
it ebing i . Eowiy I Sabey and AE. Walker.
fonal Symposium in London, March 1
[k} l‘lmm Street Li nwlemunlnl!-u. molutlmmdulndar
ion, JT. Dult. piernational Symposium in Zurich, Septem.

" ....“, installation pocformance variability ahd classificn-
il wlfl\n ':-n intensity dlnlnbunw A.M Marsden and G.K.
E.

n, September, 1975,

i
5 Ihni Ilwm . DA Kehmudﬂ

Bt h Standard Cocle of Practice for Road Lighting, CP1004 Part
(lmdl General Principles; Part 2 (1974) Lighting for Traffic

TIPIESE 15O-CANDELA DIAGRAM
TYPICAL ISO-CANDELA DIAGRAM

Waordes is <d/Kim
falues are cd/Klm

1SO-LUXKONTOERE VIR MONTERING IN FIG,
150-1UX CONTOURS. FROM LANTERN AS FIG: 1.

MONTEERHOOGTE ~ 10m
MOUNTING HEIGHT « 10m
§ - 20000
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RANDSTEENKANT

KERD SIDE

BENUTTINGSFAKTORKROMME
UTIUSATION FACTOR CURVE

RANDSTEENKANT

KERB SIDE

UMINANSIELEWERING SOIAGRAM
LUMINANCE YIELD DIAGRAM
OPPERVIAK
SURFACE R4

PADEANT
ROAD SiDE

GRENSE AN LANGS- €N
TOTALE EENVORMIGHEID VIR
MONTERINGSVERSPREIDING SOOS IN FIG. |
LIMITS OF LONGITUDINAL
& OVERALL UNIFGRAITY
FOR LANTERN DISTRIBUTION AS FIG. 1

ENKELKANT IN RIGTING.
SINGLE SIDE ARRANGEMENT

SPASHERING.
SPACING

VMEO KONVENSIE VERRIGTINGE MEI 1976




PRESTASIEDATA VIR MONTERING 5008 IN FIG. |.
PERFORMANCE DATA FOR LANTERN AS FIG. |

SINGLE SIDE
ENKELKANT

FG. 10.

OPPERVIAK
SURFACE R4

BREEDTE
WIDTH

PRESTASIEDATA VIR MONTERING
5008 IN FIG. 1. VERSPRING.
PERFORMANGE DATA FOR LANTERN 4S FIG. 1
STAGGERED

CPPERVLAK
SURFACE R4

* PRESTASIEDATA VIR MONTERING NFIG. 1
PERFORMANCE DATA FOR LANTERN A4S FIG. 1

AG. 12,

FG. 13.

LIGVERSPREIDING MET_ TUSSENSLAGHOOGTE
EN BREE STREK

LIGHT DISTRIBUTION WITH INTERMEDIATE
THROW & BAOAD SPREAD

By
ALY
LT
e s
A
s
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SPACING ~ SPASIERING

HG.

PERFORMANCE DATA FOR

]

LANTERN AS FIG. 13
SINGLE SIOE

SURFACE i
OPPERVLAK.

PRESTASIEDATA VIR
MONTERING 5005
NFIG. |

SURFACE 1

FIG. 15,

TIPIESE 150-CANDELADIAGRAM
VIR MONTERING MET LAEDRUK NATRIUMLAMP

TYPICAL 1SO-CANDELA DIAGRAM FOR
LANTERN WITH LOW PRESSURE SODIUM LAMP

Values ore cdfkim
oardes is cd/Kim

AG. 17 PRESTASIEDATA VIR MONTERINGS.
MET AKSIALE MERIDIAAN
PERFORMANCE DATA FOR AXIAL MEDIAN LANTERN

SINGLE SIDE
ENKELKANT

SURFACE R4
QPPERVLAK

BREEDTE
wiDTH

BREEDTE
WIDTH
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Mr. J T Grundy (Affliate) ): Mr President o he it of Light
ing Engineers a S.A, [ o, asksd o comvey o w ur Ao
sation, Hving said thae M Predident 1 thipk a

i regarding the C1i 1 should upmn har G wzn.
ik formidable documentation. In the discussion of Mr
onr T 0id give a shoet simmary, o 1he draR and the :m.
ical reruns that were invoived and the fact m.- ® team o intr.
national experts have spent 4 years studyis ant subject of
rHlm I nmm‘ Iudu!:;‘xcmlmmgm

ta give o very frund sere of the iy TE 12/2 in
rd fo Tighting ami certa priciples \uhu police (o the de-
and devel 'P""!'ll of lighting, Now next. we NCI Con-
ference he will again deal with CIE 12/2 but in clm pire hewlll he deal-

from what vou might like to term a lightis
of view, That ia in regard to the design, (iwdunmnm and manufacture
the equipment which is relevant to CIE. 12/2. 1 hope I ga

iden T wht is propaset in camsection with this atterand having
that CIE 1272 was built up by internationnl experts of whom My Har
il was one, | hope the discussions will be interesting. | don't think we

il el o thee nernational expoc b
them the eredit wi [huudu--ndﬂ
Thee i oy otalrs then'l hink e shoid e s
we in the Republic of ntlemen | have great pleasure in
introducing 1o you my colléague M2 FHartil,

S.H. Hawkeswood (Richards Ba Proident inapenig the dis-
cussion, | wish to refer to the last paragraph in Mz, Harti
namely

ot renain for the lighting enginest to iron eut the echnical
problems and trnslate o practical terms.

T helieve tiat ths sialeument ephomis the mpaner in which My
Hanil has endeaxoured Lo solve wha. is becoming

what

i e this
]

We are indced fortunate, M. Hastill, that you have been able to find
the time to visit us here in South Africa to give us the henefit of your
considerabls knowledge, both. theoretical an practieal. of CIE 1315
end of the lighting of public mads.

O prticula intorat in vour paper, wa the use of very descriptive

slides to demonstrate its important dexign

el et
the dosign of rand lightin schemes Al of the heneits of caing Ligh
mast lighting schemes. There is o question that I would Iike o put to
Jou. You ove dhown & uribaroffechsiyies wharey (he Rglag <
ineer can Tight-
ing design. There are still a con,

calculations necessary (o arrive 3
to what extent are C.P. used in design, the computor design program
psdofnid ot b e o public

UK. and if w0, do you see Lﬂdlrflw-lqnhxul

ote of thanks to My HlmHlnd ask you to
'me in thanting M Hart) i th traditions]

LW Bt (SABS): Now Mr Hartl has touched on high misst
Huhhw g some intercing les [ want to suggest that to
ahs t lighting .mm.;ang v..m.;;r ol incremse the
Indaity & e perhaps to 8 degrees and | would
w;rwﬂ e .P.wﬂ:wl- 108 A ook atthe nieenaponal

&lare h‘l the most lmpulun( verm in this lmmul
term wnichu&-lhnmlmuy ot S0°. It is n negative term which meanis
that the glare mark will decrease that means the glare will increase as
e intonnity at 80" incraes, The cocficient o this term s s,
(ke the 331) it 1039 as an accuracy of
i s e possible. Now | want wmmm
u...»,mmmm- ximum intensity one will not in-
crease intensity sl hat sjeh. m....n cun sy that
and L would Tk to hur e o e on it be

think we could m et sty sl b s
use of high masi n.uu.:m andlthink that woald be & grat cep -
ward, If we think about sources avai now parti-
Ealarly high pressus it £ SHk thent KA ook T oeh
I-uh hting on motorways. | would like to have your commenta an that Mr

Mr. P Hartil: Th fist questio e g dows bene i th queson
o computer program; est of these technical for
s o bt ool Begie s & e vy
frat deailed computer progtammos o planin rod lghtng st
tioos of all kinds. Now, us 1 see it the average pul
not want to do that
b necewary the same tim i preparing the n-.kdm from which he
gould pla kachang, N this s thedhictof the atrndatnpreen.
on which T applied in thia it report
ol aigyeiad iy o essatiny ot htch S o s e
e

ordinary praciiaing public lighfing engtmer, My swon opinion of mm
bk f that a great deal of int tion and guess work s
e ‘o o i ha 3t sbtetesy then

it seems rather extravagant
10 use computens {0 et the nccuracy, but | feel that h ave
supgonted porhaps minimises the variations that may iake place ot

cant nyhow s used intelligenly. One could of covr (xilriadke an
A2 AMEL CONVENTION PROCEEDINGS MAY 1976

fnstallaton with eomputers but there i o much
o was pefetly dead  wraight, conscant with

and some crperin

gestion or made the commes
mare ulu-lnlg T the 1 12 werw e prac
mHyuuhw and not just tell you the results. Well this is ob
Yo reciate, lh-munnm not wlellym: how to dzm
Bt A il o0 the redt. o visa tain if you
and it would appear that a great ot of th work will fll upon the
designers and manufoctaors of road lighting lanterms and previously
they can polar curves and lsocandel dlamln and they
T s a e N problesn. is

e has t0's Ianterns to
Laboratories and get o o toobtain lhmmnk
this of cuurse, one of the abjects of my suggestion was tha t

done for the dctual visual properties of luminance 2od unfo d
not merel it intensity il
luminan ween il s Ughing and
conver ok being peesye n hia
conn ed . The capital

cost of an lmlullnlmn s Gor say leJ:lmglmmurwny) Toiobas o ok

ve facts to go on, that in the long run the
mainienarcs cost f replacing Iamps and genoral attention-couid be
Astifed o the saving n those ould be justified. Ore of the et ad-
s ofHigh mast Tghing i of conrke Chat yowcan put oo ma
where it suits you o put, o havea vaiable ht dirih
you can adjust that to suit lhn mnlu

is anly
2 it wih & Bbin bavle v o1 it ot p:lfeul,v
sl Lo mainai thes aniaros s they e 1 mmizd o

.
' dintibutan for high st ghtin — oow
i hat similerschor [ efered 10 has the main beam around 63°
t-olllanters sutable fo 10 or

gt individl 'CIE ple ormila the itensty g1 807
e o nudummumk‘lcwrmlhn formula and
lyou have cne lantern, 10or 12 m heigh cortain intensity of 80°

ht yr
have 1o got D times the rumber of lontsroa. Woll thal mea
Setual inteouiy of 80° fs also muliplied b, 9 and your s

in that case comes rigl well bel ne. So you mlihl mmh
that this works out & v!'y Mh :Ell" H\lrk bu\ it ‘does not hecause the
when you have

the installation pmms lhen- 2 very big impact on the manting
height above the observer's . Well now, when you put that in

again back Wmn your ulur mlrk lnd nmmi & to calculations which
1 have mad her CIE glare mark with 9 lanterns at 9 m
St el T Vesght atoueh the e
tribution is exactly the same.

Mr. R Fuls (ORBARY: Mr Hartll, Mr Smit jost mentioned that
the gntreycot i portant. The NTPR in S A. on their statistics
"Rave found that n S:A. by 1980 wel have s e of 1§

ohlhon sk warkem. i b s that we will have

how this is going to affect us? Thank yo u

ir 10.H. Fraser {Durban): My uestions soe wry siriple Mo
uem ot technical but we queries put 10 us 48 mun
engineers regarding the murulm i lighting rw.i. at all lnd :
waondered whether Mr Hartill coul
those that query this 5 o the justifcation scomorically To ighting of
randuways from the point of view, presumably luction in ueeident
rates, and whether there's an evaluation and what factors are
i in determining the luminanies levels that are adopted
with the various classes of rosdways. Thank you.
Mr MacKay (Cape Prm‘mclll Administrats Tume ke 10 sy Me
President we have just finished an_ instal at_the Tyger
Fionpital which s mo ahoghiber  roadny but it onsisted of 9 1
Masts (30 m masts) and as far as | remeniber the cumrfwmulmz
70°. This wan put in entirely on an eccnomie basa, 1 s conted
agnin the conventional scheme and it includes o St A of
throw away post top lanterns that as ad.mrk)gg es place those
Inkeras il be discarded and bigh mase wil be put 1 T3 Dince. At

are a useful purpose but this whole sc

as put in beeause it s i fnctcheaper o nstall and of course oy
mich choupur 56 . It & ressure sodium ar

1 we have at the mom aste 1 Ehink that the final scheme will
‘masty but this wis completely economically justified.

Tk s,



; there could tage
cnance. Wall it i certainly
mast requires knowledg: aintenance but on the
other hand e will Iy fewer masts to sttend to. | think this
is really a question bui I don’ self vory qualified to answer be-
cause [ don't know the g in

e laba

i
i proved 1o b
very inte

§ ng roads
atall. Well naw, ‘neche soction if the CIE pocamimendstions
S et st volume actually, which is entitled the cost
of mad lighting under various factors in which you could decide
w he cost was Justfied. In fact, the anly paitivo oo, and it ed-
it this, the CIE repet admita this . the only pesitive s they
base igures on is the saving in regulas accidents. Now w
L deparment that have been camying out for many years now
tensive atatistics ind there is now positive evidence ed
Kinilom which ly Juies oad lighting. T

b

hat mattes 1o 500
¥ i & coupvalive s of e, W
hese very comvincing statiatiea sidence and it i b
little easier to get money
schemes and o quite extensive length of motor way |

oming i
out of the treasury for doing rond lighting

have now

been carried out i Britain
even mars reliable evidence but the genesal svide
ountries who have done this, is that there
saving of a very considerable order. The other
eourse are that if you light roads you can make
ht but there o (0 say how much

warld,

re

© been used for light
me primary for security
th F

y light neatly with

area which is adj

ntrol of the li

warry ta the local mum
hi

it tc ¢ radomial o

quite a slim thing ratber like o
hixh st need s be more than 17 whatevar that means
e Bate et ot Fing b ghout ()7
o ety
tics tower Which is nol s nice fa Jook 8F an

Thank you

itain which eventually will no doubt gi
e throughout t
finite cost
it of cost saving of
e of them at
hey are
ch mest in residential areas
ownships in South
vasons and pave
For ordinary residential areas |
petry. If you have a very
high mast or two
e nimber o lower columps and if you are ighting on
a wall than you can by caro
ent extrancous light caus
al ed th

1h:
nternal spiral staire
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New in South Africa...50 years in Europe

STIEBEL ELTRON

HOT WATER
SYSTEMS

Stigbel Eltron is famous for quali

ated in Holzminden, Germany.
ploying over :sson Stiebel Eltron is one of the
lﬂldmy manufacturers of domestic appliances. High
ressure hot water storage heater systems, STIEBEL
BETRON mansfactures o pressure hot water
systems from 5€ to 1000¢ storage capacity. All
appliances are suitable for either central or
decentralised installation. Non pressure {push-throu

Reliable economical & efficient ~the choice of the experts

L7u1umm_u Storage capacity from 5¢ to

802" and suitable for one oulot requirements,
Boiling water heaters, Ideally suited for the hmr\e‘

office or workshop. Also available in 10, 20, 30,

BO# units for hospitals, hotsls, canteens tc.

Continuous flow high pressure water

STIEBEL ELTRON offers you a complete raige of

continuous flaw watar heaters for home and industry

{only with the permission of the local Elacuiciy

Department), and domestic swimming pools.

Comfort with electricity

STIEBEL ELTRON

Nnnh cl|l| le

THE HOT WATER SPECIALISTS

Nnnhnlvfl 11!5
Johannesburg
Tel. 46-2041
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AS U GELD
STU-KRAG VRA.

Dis nie speletjies om geld te soos by Nedbank, verdien u
belé nie. Vandag nog minder as spaargeld saamgestelde rente,
voorheen. Want deesdae moet u en u belegging groei soveel
geld inflasie kan hokslaan. vinniger.)

Dus, voor u sommer in enige (iv) Word ek beskerm teen 'n
spaarrekening gaan geld belé, skielike daling in rentekoerse —
vra uself eers af: en gaan ek baat as die koerse

(i) Kry ek die hoogste weer klim?
beskikbare rentekoers? (v) Kan ek geld trek as ek wil ?

(ii) Is daar dalk versteekte U sal vind Nedbank weet die
finansiéle koste wat my beste raad met u spaargeld. Wat
rentekoers verminder? u besondere behoefte ook al mag

(iii) Word my rekening maan- wees. En as u eers 'n Nedbanker
deliks met die rente gekrediteer — is, sal u 'n Nedbanker bly.
of net een keer per jaar? (As u
maandeliks gekrediteer word Nedbank Beperk

Geregistreerde Handelsbank
‘nLid van die Nedsual-groep.
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AUTON,

Eng., F.LEE.

uton ix the Technical Director of the Brusk Sesitchuear/South
uitshaear campenics (Haker Siddeley Group) and was

i educated ut Loeds College of Technology, He is
with five ehildren s or 20y
hshire S Manchester ta became Ch
neer of Long & Comtond bid hove e socholued Sttt
suitehear. He joined Brush Stitchgear Ltd. in 1971 as Products
Manageror asicheorand sbsequently become Products Dircior a
poition he heid until 1

He s vecmity ouarded the .0, Brim M
y far his work in conmection with Vacuum €

wat by the Royal Socie-
Breakers

VACUUM CIRCUIT BREAKER
SWITCHGEAR

BY G. AUTON, C.Eng., F.I.

VAKUUM-STROOMBREKER-
SKAKELTUIG

DEUR G. AUTON, C.Eng., F.LEE.

SUMMARY OPSOMMING
" buth in vacusm i i Hierdie referant bied n vorsig our kowsl die ontwerp van v,m.,.,,
th oor die inlywing dasrvan in skakeltuig-toerusting ¢
reqenents i he (o of comparee Wik oeber 1pes  wy ende g tandi ey veresesin i vorm van veryelykings
of wwitheear, Application problers ure reviewed, covering ditrbu. et wdr soote skakeltaig. Dase wond ' or pegos van bl
ior syt behIn the U Supply and industrial neworks, probleme in ditebusistels van sowe privae s niserboidanet
i shuwn where economie/improvemer nade in =uh4lmm|| werke en dusr word mangy ar besparings erings in
laye T‘

be
be paper hetof 8 a1
work s currently proceeding on equipment o i
Py el il i o e diveloped io ahoar the pesatble
trend for the future

1.0 INTRODUCTION
It s bean known foe same 40 vears that ane of the most efective
i cireuil is to do so by means of contacts in
inlike all ull'n-r interrupters there i 1o gas in the are, but
sl vepouc nses very rapily as the current falls o
most predictable performance and & very fast rise of

igh power inter

hrsakerv Are commes

increasingly appas
e

b rod o two

main problems:

(o to hiain,clene and ssemble compatible insiation and et

i isible. oceluded s, 10 that 3 sealed and stable

\nﬂmm n| l pressure below 104 torr {mm of mercury) could be
.

maintained for a pe

ot metal vapour (o
sustain o stable arc down to 0 few amiperes and et withatand high-
current arcing without gross meltis

SEE FIG. 1

The arrangement of a typical vacuum intern

L. Thin comprise  butt contat wihin  waled envelope of a cor
or glass hady an The moving conta
into ihi' MM e h\ Iﬂ!\llln of s\nmlhs—uul bellows and lh«'
+ arrangement is screened by a stainlessstoel screen (spotter

snibtasie-itegte toweeggebring kan word. [ hooltea van die efo.

¢ antwerpuerk in verbnd et toe-

ang en sommige van die

Ideed i verder ioegelg om dle moamtlle wisass vl clp osbiows
aan te toon

1o muﬂulmf.

i« reeds sowat 40 jair lank bekend dat een = di  maeh el

we maniere om °n wisselstrooimbaan te onderby dit. deur
middel van kontakte in "o vakuum te doen, In :m.unmm.«..u.m
der enderbrokers i dia geen s i die bog g metal

Amnp wat bale vinnig kondens die i
n hoogs umv«mm w-kumunmg en 'n baie vinnige i ing
van di-elektricse sterkie tussen dle mmmh-ndl kontakte mechring.
Gedurende die afgelope dekade krag onderbrekers ontwikkel en
ok siambkers i o Wl vekorencn F ot
steeds groter wordende auntal pebruike word ol hoe meer duidelik.
Die langdurige antwikkeling van vakuum-stroombrekers is op twee
oolprobleme Goegespits:
s om versenbare sl o etale et e i
wrkry, skoon te maak en te monteer
.ml..m sakinim {oen o Gk v
n tydperk va T
) om m.,uw ' ontokkel v

ikkel

eabsorbeerde gas.
5 vemsdlde en
© (mim kwik)
T ehacdhaat kan word:
Eenoegaame metaaldamp sal on
Atabiele b i op " pa ampers e da en
Seldetyd hocatscume ot £ weotaAn oy ooy vt weel T el

SIEN FIG

i tipiese valkuum-onderbreker word in fiy. 1
aangetoom, Dit bestaas .m  stuikk o5 Facammih. of
omhulsel met endplate ekvry ‘!1Lm| Die bewegende kontak word

e amhulsct vorses]. d-.-: kel van ‘o viekvrye staal-konserting en
die kontak-inrigting word alfes n vlekvrve staalskerm (n

\\u-:mm, \[-;\\‘u-. VERRIGTINGE MEI 1




whield) which
condensing me
of the int

Valte: A mich smaller shisld i provided to cover the bellows to pro-
"rl ‘them from metal particles and to ensure the maximum possit

rlorms the function of volta

,mm!\u and prer‘;mts

1.1, Contact Material

The pmpemm Mn-m  contact material are:

| strength and electrical conduetiity,

21 S thermal sonductiviy o sesist Fid SORRE o e arc Todta,

mrrmm metal vupour from low-carrent areing 10 conérol current

....u.nm ol gl (rionie ot o
urre it voltage recovery ab cument sern.
8 Iuw w\d -ml cold ANIIMH-I -lmm{[ contacting surfaces to
give easy and consistent sepora
) separaion o the contucting u-rrms ol only small asperity, to
rve the elsctric strength of
e e B e e W
As o single metal hax all these characteristics, mixtures have been
svolved ranging from aleys and bulk |
base.

E FIG. 2
1.2 Contact Geometry
With plain dise contacts, as used on Contactors, Ares up 1o approxi-
mately 10kA poak diffused, with
ot b estinguished iy Alrovs A Peak, the are tuationnry. o

% on the coniaet surfier causing
st current 2620 10 prtvrb!

oo the comtact without othe
I the arc can

Chamees s it e effect because the ove
be kept mmnnu over the contact surface,
overheating is nvoided. o ol
,...1,. s 1o increase the interrupting Th
S s maAck whaok e Garent path s cnksivet 15 Achis
ST et Sovtsmssmgrati samsenyan OF the a1
one orm the contacts are moifd disa with cotacci hubn.
Each contact has a regular of ts cutling outwardstrom the
hub praducic 4 seic of «umd fingors. As the contacts
appears hetwo and moves  on i tha
e B ool TmLing Rnges. Leadiscas . s iriiog lsop
s commite the arc sround the slatied peripheries, This amangement
shown diagrammatically [n Fig. 2.
e e Torm Ko s he Contrate shape, the cotacts e e
ceased around their centres with contacting rims. Here also a regular
seie o gers b o 1o cut b the rima it mn angle 10 the
is. Ad the contacts open, an are appears between rims and current
ﬂ:mmu in upwﬂ‘v matchis yfruen commutes the arc arsund the slot-
ted riims. forms,
< i o e

20 INTERRUPTER DEVELOPMENT

“The vasuum {nterupter o o pover device, capable of dealing with
i o
tor which 1t vaatly dfferont In dnm,n masture and performane
Ce that is
100 times more than the power i s it i ek i e
faalt current with which the interrupter The con-
tactor h sl .
ts eontact material and goometry are different from the interrupt
although the degree of vacuum used is of the same ocder. Interrupters
are now available to cover short cireait currents up to 40kA and rafed

verstuiwingsskerm) wat die funksie van ‘n spanningsgradeerder vervul

1 voorkom dat kondenserende metaal van die kontakie die hinne-op-
edel, waar dit andersin die solasie-
r. "n Veel kleiner skerm word voorsien om die
e il evieinal dit toem mptaaldeeics e Beskerrn e cie
@ lewensduur te verseker.

Die vereistes wanrann kontakmateriaal moet voldoen, is die volgen.
-

1) goeie meganies sterkte en elekiriese geleivermot:

21 gonic termiesé geleivermos om dis vinnige afkosling van die boog-

wartels aun e

@) voldoende metanldamp van laestroom-hoogvorming om onder-
broke stronmresponsie 16 beleer

4) buperking van dio meiaa n termienipu uiabaling e

s ‘Spanhingeherwinning feen ersironm e

sl SOSIEEENRE kantalopperisktes om

maklike en konselowente skeiding moontll e maak

61 skeiding van die kontak-opperviaktes met slegs 'n
te, teneinde die eloktriese sterkte van die

T line en senvormigo erosie, toneinde ' Ilfulnwnmdn te verseker.
Aangesien geen enkele metaal pe besit nie, is daar

mengacls entwikkel wat gewissel hot van allocie en grootskas

mengiogswat by Koper en st ' e mateys, bestannde

uit " rekende poreuse basis wat met 'n sagte metaal, hv.

ehrodm en koper, geinithresr .

heperkw skerp

SIEN FIG, 2.

1.2 Die Meotkunde van die Kontak
Py g sk ot soos i onduktors gebeuik, word bk ot o
wpite van vngeveer axpre,
en wak maklik uit s mad Bk spits van 10kA snl die
boog, indien dit stilstnande is, op 'n enkele plek op die o Takte van
e kontalk Komsentreer, wat. lagslike norverhitting vercomsaak, wat nie
0 Zero- inniy lie hnug e
verboed e, I is di Inkte van die kontak
wysigings het min of grea uitworking nie, omdat die corver
ting plaasite vin nr is Indien duarin gesiang kan word om die boog
wepeeviakie i e Roatak ans O bweed 12 o by 21
enpruid un Slamaikes corveshitting word. verhoed
In dagrdic foval s die o v i vvrwmmx van dio kontak

n b cp selfieindu
seerdo elekiromagnetiese bewsging van die hoo te bewerkstellig
In die ecrste vorm s die I(lvmnheg!wynmdn Tewe met omtakvor-
mende nawe. Elke kontak het 'n re¢imatige reoks gleuwe wat vanaf die
s bt stk n el ook vingers voem, Bo0s e kon-
kte sopmank 'n boog tussen die teenvorgestelde nawe en
b o die Vingors Lue ke wad i i baenoarmeka rgeselie
vicei, skep 'n self-sandrywende lus om die boog
- rande te kommuteer. Hierdie rangskikking
fig. 2 dingrammaties aangetoon.
tweede vorm, bekend as die “Contr

-vurm, word die kon-

takte ul, middelpunte ot Kontakvormende vellings inge-
ant ord '

in die vellings ingesny word teen 'n hoek m Lakte
apmask, ontsinen 'n boog twsen dle \rflllnp. on me ssnmm i

ommul
die gegleuifide vellings, Binlhm Varms (s doar, teen hoe i
ot aantal ewewydige bewogende bot wat rondom die v
sprei i

20 DIE ONTWIKKELING VAN ONDERI!H!KEIIFi
Die vakuurs-ondeshreker is n kengtoestel
i e en et e wermar word et ' v vn.k\nunb«:nlnkmm vt

welteral daarvan verskil in entwerp, vervaardiging on werkver
ting. Die werk vin ' kontabtur vesg oot 35 e andelings = ot
00 keer meer as die krgonderbreker, dog dit verteenwoordig slegs

ean- s, yan e nistmaom Ul i Andatbrelér oot RARLEF. o
werklhckdwerk e ontabl tsen Iy bale et analbeid e met ' or-
ter sl en ey komtolmaterisal en afmetings versi v o
Hratar, sthowal e vakvsgemad 7t FOREAL word, nasalantsy e
.ell'dn is. Onderbrekers is nou beskib M\nr wlll innllmnn‘nmnm! van
1ot 4OKA. en mangeslane strome van tot 230
Kontakmaterisle is n baie belangrike l!pu]( s ontwikkeling
o st e esame ek verhate g I i cntvery v die
takskerm, vorm dit die wvmmmnn thlvde

oges 1)
7l voltapis san e schiowed achiwi comparbie cntact gaps iice
terrupters. in combination with refinements in contact sereon do-
.

In e requirement of contu
they whall have high weld-hreaking c}nmcl@ll"lﬂr in lhn condition of
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i
i daar Y e e ek bk it s AR B Vi
Ahr munimum-verwering van die boog. Ander Immb:mm:'- hﬂm egter
. dog het 'n lner

hand on s taser pecki i cia iwerding van oo e an-
o hbecm Dis Japis varwikhelings mact BOsORRIAE tor hob icoumn.
s dul 8an de soter woerstandspanainge oor vergelykbare
st onderhrekers verkry kan word, in kombinasic

e e ven dic hont kekorm.
L umvlmrrhk 2 Peupntats Toriale i  kontakte in "n vakuum
it hulle hoé sweishrekende cienskappe moot hi.



sbaclat claalines and iy ven the stsined contac prestre

degree of cod welding. Welding can become even mare
Siiicamt when the breaker Ie suplected 15 pesk-currt - making”
and through current duties and therefore the contacts must have a

interrupter performance. Conta
nated with mechan
tagh separation under all condito

Vacuum internupters hay W.mmm,n-m high dielec-
trie pecovery, such that .mmu.mun ‘nlmost always occurs at the first

gt o be fully co-ordi-
i for con-

Wase dage toestande van absclts seinheid en suiweshed heers, ke
self die volgehoue tirukking van die kontakte i koue sweis-
ing ot gevolg . Sweising word el meer betskenisvol wanner die
onderbreker a iromsluiting. en dewstrsom-wicking cndec

worp word en daheum moet e Kontakte die yormae brsit om n sweis-
reuk e sengemaklik soncier benaceling van die werking un di oder

Die samestalling van die kontakte moet ten volle met die

werkemoganisme gokoiidinest word jeninde genceg enerie i n-
takskeiding onder alle omstand

Yalaui onderbekers best die it i En-mknp van baie o di-
ek ins0'n

ing time of 10-15 milliseconds, and sccording 10 the lyv-:-f mecha
i aployed would ive to4al beeak times i the order of 2.3 cyelen.

0 OPERATING MECHANISMS

W erruptors, with theie shost trawst 4 st meesicie

erste plassvind,

o hoogyd van 10-15, mﬂll-ckoudm en, in
ooreenstemming met die tipe meganisme wat gobruik word, sal
onderbrekingstye van sownt 34 siklusse meebring.

30 WERKSMEGANISMES
\-'nkuuln onderbrekers, met hul kort slag en siuikkoniakie, is baie

well sited o solenoid closing: By optim
SHracurties nrirs clasing system and hv i int i astion S iniid)
magnetic restraint and sequential fux shift 0 the plunger aperating
powers of . KW have been achieved for ratings of 12.5kA
and 25kA lt-lp-,:llvv!v

SEE FIG. 3

Fig { ahomsihe cog syelem adopted. When solencid | s encrgied
ik he isaki  ietos 4 magnetic i plnges £, s sl

i 18, throsgh yoke 17 and, thrvogh Lululelﬂtn:h-lumutuu
plunger mtlnuwnnl The i flux e
determined saturation of the iverts the continuing rise of

lux to the annular gap 19 where i enters the nlunmrumimmanu the
lux in the min gap, The lift then exceeds the cling. The plunger rises,
introdhucing an increasing gap at its |

. Tho Sl plate esento
the

i
e ot vellage n.‘n i s vory il effect on the clsing

sperd because the plunger lifis off at  predetecmis

Bammarieg of the bresker e 10 xcoeie solennid e et

and i increased. The anly significant effect of high sslenoid vol-

tage

Conventional spring/motor wound mechunisms can also be provided

with marching characteristics.

11 Mechunism and Drive

Fis & indicates closing secuenge. Plunger 2 moves ver
ol ym\el of Lim otion shown in 3a 10 that In

oo laich 4 wmm mm 5 turns bell erank 6 clockwise o
e 1o 7 bt i rewed aver i3 whole length and
c e Fiininge . pretensioned between lock
e 9 ol e 10 i S eiiat ook e 1 A o
ve turn levers 12

o iy mmlmm ks 15 and contacle N, Aftr re trvel Ehe contacta
et under pressre from the springs. The sleeves stop and the rod
omtincs urther against the sprinis o prodiice a snalch gap 21 be-
tween sleeve and nuts

When massive hutt contacts are closed, there is a pronounced ten-
dency o once and many vacuum devices sl from (his defee,
cousin

& ‘mu..wum tot die optimum e verhvog en dour die invoering

wing na die pilln]!n s werkarbeidaktore van 0,.6kW en 2. 3W vir nan-
slne v 12.5kA e TR omcieakietishik voe

Fig. 1 toon di lustlsl wat ganva yolemciede 1 bs-
Krog word om die strocmbrel ey i

vioed in plunjer 2, dor die hmi-nplnl 16 e ok 17 en dee Kieet
plaat 18 ios by die voststuk van die plunjer wat Qe Die sty-

iy vmmnd:r i cl i o i e

ringgsping veeskuil en die plunjer nou die volle krag het wat nodig is

om die simombre or toe t¢ maak. (Fig, ). Hierdie toestand ot
’ panning onderkant die ifisecrde mi

Waarde van 8. Indion die spanning Lo o onderant e verklike

mur-wanrde daal, sal die plunjer nie, m.aw

Lt ot i invioed op
sluitsaelheid uit, nangesien die plu 'n yooral .
oplig. Dio hamering van die mdulymkn sweens ' te ot soleoolede.

e
1o Detehenisvollo witweckuny van ok sclenoiede-
e e
werkuaarde o sy, Konvensionele ver/motorgewikelde meganiemes
kan ook van sanpassende eienskappe

4.1 Megauisme en aundrywing
Fig. 3 toon die toemank

Plunjer 2 beweeg vertikaal v ‘0
4 mm vanaf di
setoon. Hefboom 3 word opgelig 1ot bo-op i ¢ i [t
dio h!nlulm‘!rﬁ Kloksges drai om staal ™ g e dry. D stant
is our s bale lngte vun dkmeldrea des ten opsigta van
elhe lne n kontakveer 8. an tu mﬂll\ itmoere § en droag-
s 10, wat tesn ltmoste 1 ris. Sach die iaaf e toga be.
e, deaai die huls die hofbome 1 anti-loksgewys om die
,ma"m shdheis 1 en Kentakte Mot lig. Na i

o stlstand en mumrhrws-amdumnd were in om soduende ‘n
srypsaping 21 tusen di 11 te vorm.
et pmanione x i ) e sark niing

i E L described have been co-ordinated 1o elis
ninate b by, gy of dive e ety 8 mounting.

The Irive and its thrust is
 the 1.,.m.~ nm s inaTacued by 1he vetial M.
al drive inierruptes has it senctiant cone
Tocal A;ﬂmhly The  rod permits
oo et s T radlal Noxlblty avede

rigidly in line
ility, The vert
tained within
finite adjsstmes
vind m

pening: A high-apoed elctromagnet delivers n impulse to the
el b i WA sl 1 The et
Kok (e ow velcaad ateh & <leas of lves 3 allowing it 1 rnum.-l
reset the linkage. During the collapse, rod 7 accelerates fo the Jeft i
der the influence of contact springs 8 and retun springs. |
Smatelgas elons and tha Tvtag Tod oo the comtacts and saitlee
smoothly ngainst the air bulfer 15,

2 Mechanical Performance
SEE FIG. 4

ik 4 s the clsing and opening stk of the actuntr ol and
" rumtlll- and typieal 50 Hz al-
Leematn voltage and cureeni. The eiect of rontact eroion due a are-
i 1 6 desreace the cantact zop T & st 11 mmn over tho 18 of

wen.dnwﬂenpng van vooraf-boogvorming en oormal 'f'mlrwd tot ge-
volg het. Die meganisme anm.ﬂwm hierbo besknyT is, .-wr

nandrywing en die buigsasuheid van
e iale dsadyulagataal 7 I apg aam e ik, sy

stooebewcging s stewig i Iy et dio raam en

kol bulmainheid bavioe e, Die enlies van e vertkale aan

doywing na on lke ondesheel hinne-in die plaaslike samestel be-

8 o s drvistanl T santal veraelings van

it

hindiny
Opening: ' Hoi:spoed-elektromagneet. vers

soskarniece skakels &, wat oz reps wesh (Fy

o impuls na die
o) oot die

) e kol e Lt ots - Uadunende i wopetl
King e s 7 lnks verevel cnceedie vloel van koniakvere 8 en

kontakte vop en gaan B gladweg teen die Tugbuffer 15.
42 Meganiese Werkverrigting

SIEN FIG. 4.
Fig.4 L )n'mr
e, g e ¢ . werkotrome e tpiee 50 Ha wiselon
uitwerking van kontak-et m‘w,mm,

rome,
o die kmulqupmg o B o s 11t e i ooy vae
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She fntarpiar The wnatch gup dactsases cotmjondingly fom v

Sicne, Uhat the besaer o .aJu.u,n initinlly s st for the life of
the interru

The mecl nnlu-l design lfo of the various styles and ratings of high
power vacuum interrupters lies botween 10,000 and 50,000 close/open
cyeles. The actunl mechanical life is greatly influeniced by the charnc-+
teristics of the breaker 63 a whole. As already considered, sympathetic
integrated design can significantly increase these figures.

4.0 ELECTRICAL PERFORMANCE

The yeatiot of the vacum Interuptiog devioss when opening
asymmetrical currents s signifieantly different to that of of

onderbreker te vergroot, Die grvpgaping verminder dienooreeakomatig
van 6 mm ot Verkverrigting bly onaangeiss, soos. by albei
gremstuestande bewys, m.a.w. as die onderbreker eenmaal ingestel s,
Biv it Tewenank &

Dol npteen ontworp e
aanslae van hoe-krag vakuum-onderbrekers 1 tussen
coptoemaaksiklusse. Die werklike meganiese |
grootliks beinvloed deur dic vienskappe vin die acdsrbrsiie at .-hn-\
Soos

ensduur van die verskillende soorte en
10,00 6000

s e
10 ELEKTRIESE WERKVERRIGTING
akaie van die valagum orderrekingstoetelle wanneer hulle

breakers, The vacuum device doos not ps
s, o] i o “eontrol deviees and their
baonce of the relovant mechanical renctions umply
vantages which can he sained hoth in
S e ot e i 19T 1 the ko ymanle
T ]
‘The vacuum circuit breaker does not. have
8 10 Ve o lctive crronts neean

crtion-curmnt ani it
|

uits presents certain dxﬂ'rukmi, because the re-
mast active when the current is at zero, There is
 fesdeney foe the curent to be foreed o an sty 2ar, known s cur.
rent chopping which produces the likelihood of electromagnetic ener.
 being trapped in the inductve ystem,

igure the type of over-voltage produced by oil and
vacuum mrull Ilmlk-n under test station conditions with no con-

ssimmetriese wtrome oodebree ansienlik van dié van olie-
Die dieaelde hod wrzem:
mg e mrm--lm op olie-gevalde boogbehesrioestelle tn bl
omhulsels geplam nie. fwesigheid van die betro
mmm reaksio lower ruim bewss van d
word, sowel in die moganiese struktuur van die skakeltulg self s in die
vermindering van dinamiese beladings in skakeltuig-substasiestruk-
ture.

&

Die vakuum-stroombroker het nie "o kriticke stroom nis
verrigting, selfs 1ot by baie lae induksiestrome, bly plyim-llg
4.1 Lae Induksiestrome

Soas by die meeste skakeltoestelle, hou die onderbreking van Mein
srome in hoogs induktiews strombane sekere probleme in, ordat die
hem-lmnnm op sy aktiefste is -.-m..rd.. stroom op nul is. Daar is
' neiging vir die stroam om na ‘n vroed nulpunt gedwing te word, wat

20 114 Wirsou VAGEIOR o et mekcakrallk Asoiding uhs 1o
die vasvanging tan elktromngnetiese energe n die indukestelsel

Figurs 5 en 6 o die soot corspariaing wat by olle- en vakuu:

kapasitansie nmmm

Figure e shows how thix transient candition & dam
ped by the addition of ¢ nce, which :nuy b< the inherent capaci.
tance of the equipment itself or added ¢ in the form of
capacitics o cahlo, Buine 300 il bave boss, e and the subioc

well understood and need not cause any problems.
42 Capacitive Carrents
Inl-nchl e currents, the problems is basically one of vol-

oltage oscalation can e
A t0 the
anding veliaga oo ths capaciir termisais and oh (hmmkully there fs
vory litle limit fo the voltews rise, thovgh in practice I
naturally hy ci tions.
vacutun cpeul breski i pasiculasy surcosaful i (his switch-
g duty in that its extremely rapid dislectric recovery qualities, even
at comparatively short contact separation, is the prime reason for its
frvockm fron ratikes, Stomb 250 sl bve iven camried ot v o
af eurrents up to 450 amp. wi ree impedances on
15KV Gicui with peak volinges alwaye fes than HKV 1o srth

oo S succmsivy esrikes

443 Motor Switching Tests
of condition 1o that r{
All Trikching aeviu- are, to 8 degree, pi «lnh at contact

ke b thg V1T the chepactucbie Sf bt ahle e femvost
the bigftrequency sortent which precedes the power curest, hence
producing a series of high-froquency over-voltages with a steep wave

Thise overvolaes are imprssd upon the snd wirings of (he
machings, o i st Wl h e ool
Aiiriys b n.{‘d:.""“;!;mtﬁ" b
DRC oty b e wour of Iarger horsepawer,
ax would normally be swifched by a vacuum circuit breaker.

front..

SEE FIG, §

sion caused by the high-frequency current, but m-c-nl-m-d-d by
n-.p‘ nnd quality control of H.V. motors, just as with ather appa-
ratus,

contacts is ext Muelylullbyvln of the
i avoids any siress on either the
ee 6.

SEE FIG. §

thero is no back EMF. from the
mlmn:hdnlﬁn- from the runn-
is then comparable with that asso.
clatod with Rormal staie Vol it ching and Tany even be Agkravated

by additional transient conditions.
1 the vacuum circuit breaker is causead t0 open during the starting

With stalled-rotor switchis
machineand the oeilogam

with i cur-
T T S S Forkhayldent
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gedemp kan
mm{' dear e voeging var, knpesitansle hetay Gie mhﬂrnu kapasi-
van dio toerusting self of bykometige kapasitansie in die vorm
v-n lmpnumn of kabels. Sowat 450 toetse is uitgevoer, die onderwerp
d goed verstaan en daar hehoort geen probleme te onistasn nie.
4.2 Kapasitiewe Strome
Hy d!! "klk!lml van Mpﬂutl!ﬁ' strome is die hasiese probleem die
weens
mm qpmlmuywu kan ontstaan weens die veranderde polari-
van die W_S. spanning wat gevneg word by die staande spanning
op die Kapastor s sanslipunte en {eoreic s daar bt i b
erki i tintuan die vowoing, aloews] il n die prakisk
o natuurike wyse der dle antocstande be
Die vakuum srommbreker o pr i B
3y uiters vinnige dpzl-lnmn berselvermet,
akskeidings, d

‘heiel van oprolgspannings is, Sowat 250 tostse is Y e i

450 mpm ‘uitgevoer, met it bron-impedansies op 'n 15kV-
siroombann met spitsspannings van steeds minder as 24kV na aarde.
4.3 Motoriese Skakeltoetse

Die skakeling van groot ho-spansingsmotore brisg 'n recks toe-
stande en vereistes, mee wat verskil van dié van 'n wnvnudi:e induk-
tiows stroombaas, Ale Fort b R
nings by d  van i bontak, dog @6 vakiut-mdutbeeber by
e et ol i T Irekwensiestroom wat die kragstronm voo
alguan, te anderbreek en sodoende 'n recks hod-frekwensie-oor
spanmings met ' skerp gofitont te skep.

Hierdie oorspannings word afgedruk op

masjiene, soos wat gebeur met transformators wannes
stuwings onderwerp word. Dit lan skadolik woes
at in pas

e entwikkelings van die
7 lille meo
rui l\:md o sl
wal un!mnh'tu deur "n vakuum-stroom-

so0s dié wi
pikees g-i.hl e g

SIEN FIG. &
_ Nog 'n napek van degradering s die moontlike uitwerking van
wat. deur dio ot veroarsank word.
w dit kan van H8.
mtors et s by ander toerusting

Wanneer daar onder bedryfstoest Ilnllv geskakel wmi \n dh oom-
biliklike lylzmln; vor die kontakte besonder klein

em.k. vanaf die masjien en dit voorkom enij mmmmg np rote
stroombreker 6f die islasie van die motor, (Sien fig. 6|

SIEN FIG. 6.

By skakeling met 'n stilsiaande rotor is daar geen teen- e.m k. vanal
die masjien nic en die omsllogram toon die verskil tussen die atil-
staande en cestand., Die spann
baar met dié wat mot nnrmnh statiose
en kan selfs deur bykomsti

Indion dio valkuun-stroombrek

et opmiak en die tydanatelng o sodari dat e o
saamval e sero-svom. dan i A ol om ‘n towstond e skey
wat soartielyk is aan stroom-afkapping, insoverre dat die energie m




rapped sod can only discharge theough the. inbercat. equipment
o e, To o e e v oucillatory high-freguency vltage
which attémpts 10 broa extending contact
happen and be cleared by Lhe sterrupter, esulling i
tion and it ion. This mochanian s proreas
5 the contact gap the voltages wi
il sich time as the enency has been v
tion, and concluded with an interruption.
ts om an actual machine at 6,6kV have indicated maximum vol-
tages of 22KV peak which i woll within the insulation level of the
imachine, bt which could i fact b reduced by the provisio of surge

53

g)l levels u
ol B scaa o K ki

4.4 Over Voltage Testing
Power-froquency aver-voltage tests are carried out to establish the
integrity of ¢ m nd fulfil the requirements of relevant speeifi-
cations. Whilst it is not dbin by o v, of
Ymeutin by means o powerrea evidence indicates that any
serious degrad & vacilte Wodld Famidly satend o almosghe-
ric pressure, md it ey Uk tectable by power frequency testing,
als proves of the inside
il o e ceramic enclosure, normally proteeted from condenaing
metal vapours by the sputter shicld, as mention
“The application of high-voltage 10 contacts in vacuum accelerates
the particles between the contacts and can cause X.ray emission, but
pon-existent at working  woliges 00 the eqaipient dess
o

in die

sjienkern geberg word, yasgevang is en slegs deur die in-
puitanie van die toerusting kan ontlasi. Dit gee s

assilerende hoé-frekwensiespanning wat poog o die wy"
mdmn kontakgaping af te breck. Dit kin gebeur en kan deur die

opgeklaar word, wat ‘n verdere heronthranding en ;mnl‘
ke onderbrebing tor gevolg het. Hierdio meganismo werk progrosiel
en, soou die kentak popmank, styg die spanning tot hoer viakke totdat
die eneryie deur middel van har-ontbrandings gedissipeer en mel 1
onderbreking afpealui
werklike masjien toen & 6kY het spannings tot "o

KV aangedui, wat heoltemal binne die isoinsieviak van
I dog wh i werlikhei deu die ebruik v stawings
orheerders verminder kan

1.4 Oorspanningstostsing
Kragirekwensic-oorspanningstostse o itgevoer eneinde die
tegriteit van die vakuum te bepaal
ke spesitiasieste coldoon, T it niomeoni
vakuum deur middel van kragfrekwensietoetss nkkuraa
dui getuienis daarop dat enige mlw ﬁrg{
e e Lot gt mofecine deuk s oo
middel v totsing m d
sotisl i bewsa ook din
die’ e binneoppercakie
e

al nie,
i vas in ek
dit word duidelik deur
i febring

n die isoasie van
Agdior s nomm..} wat normaalweg
leen be-

word, so0s vrocér genoem
Die anmweading vas hoogspanning s kontakde i 'n vakuum ver-

1o the
sheot steel enclosures,

+5 Impulse and Power Frequency Tests
In most jrpece the requiments o Tiaiin, wilbad on

e requirement for isol mdku m However, the

Sacuum ceeu huum o umqllt- in the spect that in the o of an

W “flashed hmluch” hy excessivi

Volkage, it will lowt o the R Bemjalie S SR preventing or

mimmumﬁ power frequency followt] - u condition quite the
in more conventional equipment

Mrlh van X-ntr-l vercorsaak, maar dit kom nie in die toerusting

prekin by By gewone erksspanlnge voor i n die e pei

an numr ling teen toe nninge word doeltreffend deur die Hﬂnl
Plast -afakortings verswak.

45 Tmpuls- en Kragirekwensictootse

is die vereistos vir isolasie-woerstand nvukuum'
e T vunnx van Bltllva[lum met inbe,
L

atige
word, dit by die eerste beskikbare zero-punt an die
" deurvolging of ves x

in ander tipes skakeltuig mak-
maklik met vakuom-eenbede
wen nadeel nie, . angesin die koatakte in ' algehela

4.6 Temperature Rise Tests 46 'Ihlu-lmlnlvdnnmm
Whereas contact tempe 1 readily b d h
h . This  lik gemeet kan word, gebeur dit nie so
hm\rl is o disadvantage as the contacts ar enclosed in Xoomplete  nie Dit i exier goen
Allthehent  vakuu m ol ie an dass

B o soutacts & oot through the conneetions and theirtom-
perature rise is limited by specification.

5.0 DESIGNS OF EQUIPMENT
51 Bvolution of New Products
(oo many years s metalclad sritchpar d«m have incorpora-

‘maontlikheid van kontakver.

e e, Al die hite ©anal dle hontakin yer deur die ver
mg‘ we“e ei en hulle temperatuurstyging word deur

fkasies beperk. s
40 ONTWERP VAN TOERUSTING

5.1 Ewalusie van nuwe produkte
Vn baie jare reeds s het dio oniwerp van metanl-omhulde skakeltuig

the as-
ct of circuit-break

{ance, and to enable the circuit brea isconnected from its
Euabars i aciltate it habce of 1 i Do et M

cently this ha boen extended on vertically isslated switchgoar o in.

corparate an intogral earthing facility by means

«uit breakor, - a convenient and fortuitous.

signs, which allowed system dovel

atandards of safety and reliabil

fered 10 the e of

puix a vmuum nrﬂm hrenl«r into KM “standard lnrm"al!-\ilhmr

cunstruction, e Rl
nnnmd...m herefore is to provide an enclosure
t 40 enclose the slightly cir.
ide the necessary operational and safety faeil-
ties, enwuring always that me unique qualities of the vacuum inter-
rupter are'exploited to the utmost - not only in switchgear design but
in the substations which subsequently enclose them.

e Ul iractive fucilities of-

5.2 The “Fised” 11V Circuit Breaker

nskappe omvat, wat gewoonlik in die stroom:
brekertsoiare mumm i mnaml om i vellige {snlase-atstand
daa te stel en om dit moontlik to mask v mnm.mqy

stroombreker self te vergemaklik. Meer onlangs is dit ui
riik

deur die stroombreker te herlokaliseer - 'n
m\ ontwikkeling van Britse onf  wat die Sotikiling e
werking van die stelsel tot nuwe standanrde van veiligheid en betrou-
baarheid moontlik yemank het.
Terupyts vin dit a  santrekdike fusiltsiie e hierdie toerusting ann
die gebruiker bied, is dnar gaan gel npassing wat die vakuum-
anderbreker i standsardvorm van n:mhmmmnmh e, w008

e b«kryf. ..1 p!m e
e doel werper i dus om ‘n omhulsel een die laags
mmlhh hnlia dﬂav e KH om die effens duurdee -t-mmbwkn teom-

sl to -

eyl daa eods seker gemank ward dat die unieke eionskappe van
dis v yakaum-onclerbreker ol die uitests e gedkspliteet word - e
net in die ontwerp van die skakeltig nie, do ook in e subotanien
enarin hulle etk gvinsialicer

5.2 Die *“Vaste™ 11kV-Straombreker

daar twee solasies, o Soae e

O withdrawable gear we have two isolations, but it is reasaned that
e isol

inable, and thereioe de ands. very little of the expense
mechanical manipulatinn of the vertical-isalated
essential for the raising |nd inwvnnl v:!lrlw oil

con-

it
siderntions lead to the conce i fixed
cireuit hreaker and solatoy/selector o provide isolation and
e facilitics. Fig. 7 shows the most compact
for this class of equipment, noting that it is net

| feederear
arrangement availahi

vakuum.
onderbreker kan Mie n stand gohon word nie, en verg dus bm min van
die onkoste wat no l-qu.rhmdmundm meganiese hantoring
van die vetikaal Flnlulde ‘rcamibeski wat sl It o 20 ol
;!mlmhrd(er vir onderhoudsdoeleindes op nr ligg on to lant sak, Dit
sowel

hulsel met 'n vaste v-illumﬂmmbf!hﬂ en isolntor/kieser am iso-
7 toon die

lasie en i ite te vaorsi
mees kompakte umnklim wat e hisrdle soogy soort toorusting beskik-
baar is. Daar moet

kelet word dat dit nie nodig is om die gewone
VMEQ KON'VINSIE VERRIGTINGE MEI 1976 58




make the usual space provision in front of the switch.
uit-breaker handling.

FIG. 7

Whilst the price of the vacuum interrupters is still relatively high, it
is clearly demanstrated that this design of metalclad switchgear his

ptikd the ranon Taruivt o e whes, oty I
material prices are v,
e design, which i Of madular orm, can accommodate a second

Holator n the fesder sl whan recuired to specil irulte, warge &1
resters, capacitars for transient voltage attentation,

transformers and is immedintely adatable for dry-type cable joints.
Fig. 8 shows  cable hox terminated with “Raychem heat shrinkable
materinls.

SEE FIG. 8
of accessories s as important

that the i

pect of this i
trol may be it cam be provided as part of o “packige deal”
where the manuficturer evaluates any problems which may exist and
incorporate n the metalcad desien such cquipment 15 may be nece-
sy, vty the noed for aditonal cable fint oo site
Tenge overs 0 e hvongh o 00 amp et brekere.
iy 15 OB RIVA THIVTS BV short et v ol hE . shows &
s viewsof the mpher ehmmber o 8 1000 sonp. 00 MVA Sagn,

e b deqmiopel o Intortuey ¥ mew comeept of
switching device via  vehicle of tried and tested techniques and com-
pements, There i< o doubt that more dels e falteed becase of

o it wlich has toen Hiadschiately peoved and has
w, bearing upon the circuit breakers interrupting

capability.
53 mw Dmlumu at Higher Volulm
Distribution systerns in many parts of the World operate at 20/24kV

=i i oshorn o BV vicuum xn!rmzp\wrﬂmuil reaker being pre-

o short circuit test. For the res ly outlined, this
el Dl eontinae o take he frm'u of he fixed cieuit
breaker concept, though we can ex) sow variations to | ||l|| ih!
Righer voltage technigies invalved, partcalarly when the
e {0 SURV. A pical ouline’Lrawing of 24V duplicate busbar
switchboard is shown in Fig_ 11 indicating the compact dimensions

acoess o the separate busbar sections,
SEE FIG. 11
Thiu is the latest design in a series of developments aimed at wide-

I peoblems of
bility. This new arrangement lh-rvﬂ:vv llu'\ rates u e
removable cireuit breaker, tho

Fuimte aan die voorks:

van die skakelbord vir die hantering van die
stroombreker te laat

SIEN FIG. T,
Josum-anderbrshers nog et hoog s
metaal-onhulde skakel-
oo omins by g s i
dig in 'n tyd wanneer die pryse van sowel materinal as arbeid astrono-
miss 13
oniwerp, wat in die vorm van 'n module is, kan 'n tweede iso-
e e t huisves indin dil virspesae rombane,
capaitors vir
dml ug‘n spanningstransformators benodi , en is nnmnddelhk
o Ve A8 oot Baballss P B teom ' bk vt
ol “Rayehem" hittekrimpbare materinle nfgeheg

SIEN FIG. 8

S

Die mening word gehuldig dat die & imyuegieg v tosbehre 'n be.
Imw-nke aspek van hierdie reeks toeruiting i, lie bel
r\ls»psnmn( o i, dit mm

b

m-dmu. van
vmb!em at

e
ulde on Jult o dudviade die acdigheid van by
komstige kabellasse op di I unlnklhl
i resk ek sirostalrokirs v 400 ampere by 2000 ampere, en
Kortaluitingssaratae van fot 500 AT TV m' en i, 8 toon 'n sy
aansig van die onderbrekerkamer van ‘n 1600 a MVA oniwerp.
Hi tmerpe is cutwikkel om 'n uws ket ven ‘s shakalos
stel vin 'n medium van be tegnicke en bestanddele in te voer,
T o, sl s s ool bt v e
wykings wat mie voldoende getoets is nie en dat dit min of geen in-
viowd op die onderbreekvermot van die stroombrekers gehad het.

5.9 Nuwe antwikkelinge teen hoér spannings
o Distribustestelol b dee van die wiseldwer fen 2024k en
g, 10 toon o

toets mﬂnm S e A v e ;.l  hierie reeks

Mn\ die vorm van die vaste strooml
ag kan word om dm nnz- rp-nmev

at betrokke e, 8 o, Vel wasnees na 33k

‘n ’ﬁp it uitelyntekening van ‘n ll\v dubbelstam-

ul(nhnl

bord word in fig. 11 semgeges, Hisros wand e ompakie afmump
wat verkey is sonder om algehele onafhanl ot die
Ser feladiviatassallulings pese 1o fia; abrpeoa
SIEN FIG. 11
Dit i di ontwerp in ' ecks ontwikklings wat daarop gemik s omm
die sanwendinguseld van vakii-a

en o
1ie ek wit il ok .p.nmnmumm Die bel-nm\m
llpi in moderne terme uit ik, is miski
oet . dog e digtheid van die kcmpanrmtby
tot die Wnbl!ﬂn -w kﬂlll likheid. Hier

uigh .
d high reliability, The maximum uimrlidw has been aimed
g many of the features normally required for o device
uent nceess, and yet maintaining the standards of
M'l'“’ expected from a modern design.

SEE FIG. 12

It had wwux-ly heen thought that TV kwn:hmr would not be

h nt progress provided the
'y n mml ® mood, hat wulpmm wum h

avatiable at & much earlier and clearly the 24kV

strated can be up-cated o fulfll these requirements. 'I‘ym‘ml di.mum

sions are o 0
m‘am we h.

P
Todate, 1 soen the ovolution and mlldum o of o
ew form o h has many virtues ages
whtcn will hodu!! Mlh lmafm Iah rupe It offers. lhe l re-
quirements ocking I fne it e
Electricity *‘:ﬁ."{..““‘“‘" sp- et many ways
characters

L1 lﬂh-ﬁllb( Isolated Cireuit Breakers
However, in many areas of the World these practices are not man-
datory, I\l“iﬂlﬂ"R Vv‘lm currently, Mhmll"y WI ed  cit
hrenkers i buned upon the concept af boriron
o 1 el muted o bihdery mmmm arrange.
ment (or Power Station Ausliaries and s fcation, with
special nﬁuu\u steelworks, vildrilling rigs and llm nr industries,
o rsguent awitehing dtles and the msed fo il fres equipment
igh cay Wlplﬂdl\lln that would normally require the
specification of air circuit breal
it is mlu:nﬂy mluhk for bh: levels of lﬁ;&l\‘l eir-
a5 iy 5 10
ke up 10 T0VA000 amp, in o double tiered
(s . 121 it breaher re o svailabl up o &4
At (s Spphication and of course cquipment dxmumhg are con-
air mas.

0 AMEU CONVENTION PROCEEDINGS MAY 1976

to hou. 'w nvoud ix die doe
deur dic uitskakeling van baie van die eienskappe it normaaTues
nodiy ia vir ‘n toestel wanrot daar dikowels toegnng verkry moet word,

wml die veiligheidsstandaarde wat van 'n modere ontwerp verws
word, terselfdertyd hehoue bly. ol
SIEN FIG. 12.
d., uv b

g o daurop dat, i i voor-
e o toerusting op 'n
veel maldalum beskikbanr kan wees,

uiwe vors ven sioombrekex sed talryke voordel
in hierdie referaat behandel sal wond, Dit medu.

onkam
Yeomieniopey eshuid s e Mm 1115 vt b ppigeo
5.4 Horisontual- uholurﬁ stroombrokers
In b dele van die wired s hiedie gebruike ogter nie verplgten
nie, veral waar horisonta jcene stroombrekers. tans gobruik
ward. 'n Ontwerp wit ap i isolasie gobssaer i
is besonder gekik vir hoi-digtheid skakelborde vir krapsentrale-hulp.
s o nywesheicl naallsis, veral toalwerke, olicbore n st
e, wa

ampere,

ol

E en fig. 1),
= bedkikhans en i afmetings danrvon i vel khmrrudxi
Ve i Ju magnctiese stroombrekers. Mens betin we

die vouniels wat Hiekdie ipe tomrusting Liee waarder, Tomtmtsnie




it breakers. One really begins to appreciate the sdrantages
e grsml'ﬂ from this form of equipment. Test-S :lmlmn results i

cuits and high making-current peaks. Fuse-protected contactars for
B ) I o i in o muli-tier stack.
6.0 APPLICATIONS
61 s\.hn.man Design

i t breakers can bo applied qui ity to almost all

ok i cation, e e i aly in those cases where ot
e Ll require sperial considerations that vacuum cir-
« Fen fther twght

il hgﬂr!nf example, the vacuum
cireuit breaker — mm.m in uv\ same way as oil eircuit breakers,

unksown impulse level, o 4 T Sl st o
prdent to apply swall surge absarbers over-voltages which
mlv :m.! from interrupting the very low m. i
blem mﬂ confined to 'M'l m tllruil Ivmnk
mples of wsage ipment have been in rigs asso
nll«! Er e ety L
nclsed i 1 Power Gonerating Package "The qiposet s part-
cularly walted € pdaral w and fur network substaticns in
bigh loac deoity commercial buldings where it is desizable to locate
the HV suppl, the load centro at
and avoid any fee ik,
Tt is chaac of vacuum switchgear that it is almost complete:

Ty e s iy mbehamcal ekt i s

building levels not normally suited to the dynamic loads of so p
{uenta. Do o the ightweight constuction, nltipanc! avac bl can
e despatehed from the oo site nstalat
n!tlu humnfnwuhmlnnd[ el

loskon ks e e o b
mentor fe wallsare hereore raguird mad porscoiil sl &
pondingly enhanced, Batery requirements ire aiso af an sbsolute
minimum becausa of the los

6.2 Circuit Considerations

For frequent switching duli!eﬂlnn‘fumnmxmidlwrﬂ\”ulﬁ' the
from
by particularly low contact erosan ofthe contact ysies, This
asmect ix expnded in o Reliability.

reclouin comes into. the same ¢ategory

B (6 e of e Gl B e he. lllotnd to ltdute
damage at the source of the fsult and 1o improve grading with slow
Blowing HY fuses fM

of HY motor thonuaghly investigaied ncling
conditions of ]iﬂhl lnqﬂ nlll Imd and run- up/»ll\;’vulll such y

recurrent voltage escalations, These tests have heen the sub-

1) i the st and Indlate the o

evices and that an; .

to consideration. Vacuum circuit breakers aug-

ment the fused contactor for thé smaller HP m Fovering a range
th air-circuit breakers.

of performance normally .

solonoid mechanisms have used to give maximum
I'Enl he control fs the eireuit breejere, Tt spring and .
Wound springs are available on sume designs.

7.0 OPERATIONAL ASPECTS

7.1 Integral Earthing
Unifrmits ofoperational procedur i bigh voltage networks i
Iy important 1o { engineer and any new design mus
hretor oifer the enentin taci
In the fixed circuit breaker design, integral enrthing of the feeder
provided by an interlocked tolator o dscorusect rom e fuabars il
Wit i e the ovir 1 b connocied Lo st o s v
o n breaker, therefore utilising the proven making eapacity of the de-

Ta. Sollowing is the rocommended procedure for enrihing 1 achieve
tional safety dnd rectoce the likelibood o epply e
i it recommended uperational seq;

- SEE FIG, 13

FQUENCE OF OPERATIONS FOR EARTHING
o) }!OLAT.E
e opend, the islat can be

npmwdr(ul! I-lvu :Iummmlh! ushars.
Cable o be cahed should b Sotaied ot the remote end.

b TEST z
Even thoughthe et beeaer has the capacity to “mke " on to
rable 10 text the eircuit first to prove that it is d-

resultate dui op bae gladde werking wanneer asimmetriese kort-
slui hot betrokke is.

kontkton vir motories-beheerde.stroorabane. word ook 1 e meeh
viakkige stapelings ingesluit

.0 GEBRUIKE

[

£3

thhllmnmm

kan maklik vir all

d wurd en da o fn werkiikheid slogs in daardie govalle waar

Snidr 0 vie e oorwoging verdien dat. vakuar-
onderbrckers buite rekening s

anneer die situasie bv. olieviye skakeltuig vereis, kan die vakuum-

onderbreker op dieself wgwuvbe stroombrekers gebruik word, met

e onderbreking van die baie lne

masnetisentmome fng ontataan, to mllrkum Dit 18 'n probleem wat
ie 10t vakuum.onderl

\'mrlm Ide van n.n Rl'lmuk van ol |=v

mm.nm, is in olie-buor-
torings was die
)

met 'n

waar dit wenalikis om div hoogspanningstoevodr naby die vragmidel-
punt op sommige tussenvloerviakke te plass om enige hrandgevaar o
verhoed.

Dit i tipies van vakuum-skak

i dat dit byna heeltemal vry van
2 gannser koralilngurome onderbreek
nislie kan die konstruksiekoste van substasits
bimiobal e rword, wat it it mocntil maak om e £
stellusies of op.

van sommige soorte lmmlhn[ vskik i e, fe plans. Weans die !-m
konstruksie kan veelpanelige monterings direk vanaf die

stuur word, met ‘' besparing van mxmulknsm o die pered, W w»-m
die afwesigheid van skakel-olie en gasagtige

fiika van brand en antploffings vigesknkel e kml.lu{dmhmd

brandmure

die oneel word dltnnllml\h:nullzllh verhoog. Batterybehoeftes
award ook tot ‘n minimum beperk as gevoly van die las energiebehoef
tes van die swlenoiede.
6.2 Stroombaanbehoeftes

Die vakuum-ondechroker s uitnemend_ geskik vie_dic winke
dakelings mt deur oo conde on ander HS Sragte versis
M die feit dat dit so indag nodig het, veral wat betref ﬂif IIM

takroe san din Contaksclol: Rloroor aeer i ‘aideling oor

e val i disltde Kategorie on
vakiiim-onds

s o} it
In rofermat or die anderwery Bebani (3“ g Mnduidlna
i same!

a5 vac, die Tt dot ige i orgekom het, in ann-

merking geneom moet vakuum-md-vlngkm vul die gesekerde
Rontator by Mt Mmoo e e ket 1 erkarsks dok
it normaaleg slgs met rekors rassosicer

S
ers (e vereker, dog
veermeganismes is in som-

7|Ilba-hhrdlu

van bed: in

s van di

r word | mll!rlll anrding
ekt e O e Bt e it auleiiamme
diskannckicer en wat dit moontlik mask om die voerder via die
vakuum-onderbreker na anrde te Ennn!kraﬂ' en sodoende die bewese
maak-vermos van die toestel te benut.
Die annbevole maksimum
te. variaker on e oenikeid e lmmrmduhnﬁm:l e ver-
minder, volg hieronder Fig. 13 toon di hevale hedryfsvolgorde,

srzv FIG. 13,
VOLGORDE VAN AARDINGSSTAPPE
{4} ISOLEER
word
om valle wumm“lmm vir die oot
woerderkabel wat geard moet word, moet by sy verste punt geis.
leer word
by m
Alhoewel die stroom breker vermod het om in die eenwoordigheid
van 'n fout te sluit, is dit gerade om cem die stroombaan te {oots
VMEO KONVENSIE vmm:.'rn-r.n: MEL®S 6




energised, prior o earthing. A padiocked test paint is provided.

teneinde to bewys dat dit ontkrag is voordat dit ten-d word. ‘n
Toctspunt wat {oegesluit kan word, word voorsien.

(e} EARTH o (¢) AARDE

The ci by closing first. th d baan ko o gesard woed deur eers die anrkakeloar
then the circuit breaker, Only at this stage can aceess be gained to en dan die e sluit. Dit is vers in | dm
the interrupter compartment B ereee toombrekerkaer verkry kin word.

@) BAFETY EARTH EIDSAARDING
1 it is necessary 1o ¢arry out any work in the interrupter compart. g e om in i siwmbrokerkamer o werk, kin '

e euth con be blied 10 the eat point o saleguird
kainst any possible re-energising from the remote end of the

EARTHIN
y hie would 0 achieved, iilising  slilar procedure 10
that above, for & bussection switch, where it is possible to earth
lkhes et ot busbam.
ALTERNATIVELY - the safcty earth refere o abote may be
circuit break reclosed after the
alator has o he sevice s

faoator i e with an off posiion oy enable the it
cuit breaker 1o be chec rll.d vithout ergising

veiligheidsanrdverbinding aan die toe
die installasie teen die moontlike esbe
punt van die kabel te beveilig.
GELEISTA!

vasgebaut word om
rhnz vanaf die verste

M-AARDING
g woed dit bewerkstellig deur dieselfde proses sa08 hierho
it moontli

Normaal

ander stel geleisiamme te aard
AUTERNATIEWELIK - kan die veilgheidsanrde wsarna berbo ver
wy ., i posiie alant n die sakuuts ker wrer foegemask
word nadat n die awnmas P

i alato is toegerus et ‘n uiie wat dit moontik mask

the main circuit - & {4 which “jumper mnmllmn are nor-
mally required for st \,nlu-b\- circuit breakers.

7.2 Operational Requirements

nterlocked test pointe are provided in the vacuum interns
chamber, to ensble leat connections to ygd it on
s bees d vin the vacuum circui mnnmm. wl\llﬂu'prlr
\u:! normally used in il switches). A ly this point can

forthe proviion of 8 “werking cunty e n‘lm "k cuts hevaker at

hoof-stroomhann te bekrag - nu waarvoor mlhmq anslu
K im e gewal van die meeste isolesrhare stroombrekers nodig
s,
12

Gegrendelde toetspunte word in die vakuum-onderbrekerkamer
‘ourven o dit mooniiik te mauk om (st annshuitings na die stroom-
baan te moak aldnl it uum-onderbrelier geanrd is (socs
wat pormaalweg by rs gedoen word) Hludbe i ki
ook gebruik word T e d-mum ing van 'n “werkende en-
 te

v!liﬂ for EIIINM injection igh Ihr main cable and the current

d for *phusing out” bnivaen adincent,panels when

voltage mn-rurmc spouts
o enes 24V deng Incorporates some refinements n the fllon-

ing respects:-

n o the terpes oy

cinde die Do wadat mmgal.
is. Hierdie punl luuk ook voorsiening vir ‘stroom-in-
voering deur die hooflabel en die stroomtransformators e vir “u
ring” tussen nnh.‘"ﬂz p-mie wanneer spanningstransfor-
‘matortuite nie beskikbaar
Die jongste Mk\la;lurp pevat die vulmd- n
n e isolat

lating distance, but completely tes the switching chamber
o s chambar 1 (ciltnte e braak. v
21 It offers an improvement ovet dting designs n(nnnm.un,
isclated equipment. at th this voltage by providing integral earthiny
ol cables anud connected equipments, such as CT's e V’I'n,b'yu&
tmaking capacity of the vacuum <ircuit breake

)
the cincust beeakes (rom a range of sprin
Designs n horizatal 1-1ullnq|
ventane, hinggh eeder earthing is more readil
i feature than the busbar facility, -rmrm
feature ivoling ol making ci et calass i ndustrial net
installations where within ' he plant it 18 more a1
ch«k inltin e crtisly nore prodent n view ofthe shar-ciruls
o ation b pravided within the housing 1 il
:.. lmrk o on aesems o detaled napection af the ctcuit

o solenoid devices.
fullow the usual con-
-innhlo tan.

4.0 RELIABILITY AND MAINTENANCE

8.1 Product Intogrity

Much ‘has been written rning freedom fros intenance,
\lhirh must be devel # s 4 Iml I!llll l:lﬂbule n[l.n; modern
. T cn be ttablished b development esting
anteal and slscirical wdurunce tess of the
o e

zt nu interrupters, mec!
pment, including an nssessment of

b
qmnm is the capability of the equipment to full it dasign
runmuwnmrmmm tenasce It Is Of counse of the gratest

fcance {ha the Immupnrulcnmpi:!zlymlpd anit of known

"" assicinted with .3 A e techpelogy: aDd. -
ﬂmiudly ulllu new standards for any form of HV wwilchgear.

B2 Nwhhlnllllllh Aspeets

“The prit
uilise ex ﬂ“hw
ahove all to simplify the mechns
n-m of the

R s e 5V

non-| ings.

u;bmll f-lln.ru ensure that lilulllmt the mun life of the contacts,
tact pressure s anmmnsnm tained, Through-

van

breker te vergemuklik.

Dit I:mi ‘n verbetering o verskele bestaande ontwerpe van hori
sl eerds stroomapanning deur die

&

toerusting s00s by
bmn. e e van die Tostaluitende vermod van dio vakuum-ander:

) Pl woermiing bied atn &4 gebruiker 'n keuse van bedryfs-
meghnianss yit e st roker wit 'n reeks veer- en solenoicde-
toeste!

Oniwerpe wat op harisontale solusie gebaseer in sal die konven-
onele patroon voly, alhoawel die sarding van voerders makliker as

Keanduard. slensiap verwesealik, kan u-md as die anrding o Lok
mme.

el Il.wmdpihkub-umiur F e
n!lw!ll! en installasies, waar dza b‘"“Ipl‘l'ill Wﬂig::rlkbymd!
luitin wat
bl 4 (exweeggebring en han-
e iy o matoater i podaa
Jeerde inspeksiedoeleindes.

W ARHEID EN
&1 l-uniun - die Produk
Daar is al baie geskeyf oor di heid van instandhoudingsprose-
Phloviidpbs langtermyn i clenakap van moderne skakéliig on
. o stand gebring word deur die
g van die o ke i, gty 5 SR
iy e g

i mate van mandag wal modi ssl
eumbeasheld s e vermed van i toerusting om . on
funksie te vervul met »r-ma« ek ating. Dl b e ke
b.l.udk dat die ﬂmdlrlnmv n heeltemal verseilde cenheid met be-
eos Ditm et andes die s voleiscode toe
wwd. met die oepassing v
n modeme ot ongetaylel we standaards lle
bl T b b oy o
52 Nie-instandhoubare Aspekte
Die beginsels waaro die cnwerps van ummk.m ik pebaseer

.lum!n vnrvuldll -

g
of this arrangement at. the Tedued 4pring
maximum wear.

‘ressure associnted with
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i s on e bestasde Luniia an dis cntwerpy van die
Hssaponente 1o, pebralk vm om, In die s ek i megabiene

vnn&nhmlmdalwmmmnxukv!umwudu be.

an dit vt seroombreker lwee ' wesenio bdrse Lo e or

Voing van e e onderdelo van dio toe-

mom die istandhoubare llubulumzllbumhnlulukmr

kien: P e Koppal ingebotude vere s wie-instand-
ubaar, terwy| die in e verseker dat genoegsam:

d dwarsdeur die lewensduur van die kontakte e

maties volgehou word. Deursiroom- en aony brecksimomiortse

e doltrefTondheid van hierdie bestel o mnapmmm

et id v
drukking wat met. maksimum-slyt




n mmu. i hreak ;

MVAZ IRV e vir 'n 9

haale skakelings
P

on
MVA/IIKY:s
b

conditiun_can be
mediate life odju *
g iy e

equ
ortieat i o et other'fony
ke SIEN FIG. 14
5.9 Mechanisms ete 5.1 Meganismes ens.
The operating mech d ta_match the n by di
istics of the erefore u shor kuuamonderbroker e pas en di s dus n tou

|..m life capabiliry. Aus: s ' lang lewenaduar. Hulp

ntaktors en m-(.mw»m\-e is ook toeganklik vir inspel
sonder dat daar toegang dio stroombreker-kamer verkry hoef te
word. His faktore is verantwoordelik vir die hot rheid

van ewdie toerstng, wat gerogseun werd deut e
wikkelingsprogr
oelse s ' Tundamentele sspek. van e ont

toerusting, nie e ten opsgie van die b
0 IHU]VIIII[{" nie, r ook ten opsigte van dve m}.
ers. noodsaskiik dat dasr, by wyse van gekodids-
e, S dgossll o Gt o e van al hierdie kom
ponene dis betroubaarheid wat duar vie rvllur kel e hessgoment
. astreer deur die af

without, the ne
<. These provision
which is

sect of the develop:
nechanicl linkages, but
i by co-ondi-

opgels wrd. al waarbory. Dit word du
wesighed van kontalapringing by it o Lok e s v
minder e vryheid copmaak, wat op

9.0 GEVOLGTREKKT

Clear u er now commands its own position Dit s duidelik dat die derbreker nou sy eie plek in haog

e fmeht kb tabor gt g L spanninganetwerke in nywerl ne alhoswel daar nie vei

peeted to roplace all other forms of circuit breaker, it can be see nl\ at it word dat \JH alle ander vorms v e hrin\wr\um nie, is

s to r when it is L hfull dit s (n-v\wrukr-rhmrvw\-nlvr it sinvol

die. totale opset van die voorsiening van stroom-
rekersubstasies geevaluer word.

i

Recent P Verw. 1 CIRED 1975 referaat: “Onlangse Vords fordrnrie
Switchy by T.V ing en aamwending van valcua, kakelfuig"
‘aman o HL3, Wood 5. Autom, J. Fis e g 4
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Glaskeramiek-omhulsel
Glass—ceramic body

Bewegende kontak
Moving contact

Verstuiwingsskerm vir
die konsertina
Sputter-shield
Vool for bellows

Steel van vaste kontak
Fixed-contact stem

Montasie van verstuiwingsskerm
Sputtershield mounting

Vaste kontak

Leier van bewegende kontak Fixed contact

Moving-cantact guide

Verstuiwingsskerm
Sputter Shield

Graderingsskerm
Grading Shield

FIG. 1 BINNE-AANSIG VAN TIPIESE VAKUUM-ONDERBREKER
INTERIOR VIEW OF TYPICAL VACUUM INTERRUPTER



FIG. 2TYPICAL CONTACT CONFIGURATION TO PRO-
MOTE RAPID ARC MOVEMENT OVER THE CONTACT
SURFACE
TIPIESE KONTAK-KONFIGURASIE OM VINNIGE
BOOGBEWEGING OOR DIE KONTAKOPPERVLAKTE TE
BEVORDER

Three phase sssembly
Drie-fase samestalling

A
FIG. 3 CLOSING SYSTEM ADOPTED FOR VACUUM
CIRCUIT BREAKER

VIR VAKUUM. e

TOEMA
BREKER
VMEO KONVENSIE VERRIGTINGE MEI 1976

&



! kontakte
nw

o 40 40 420

m e 1
T EC
% —

jltage across cont
spanning oor kontakte

rc
A\ boog
“carrent through contects
stroom deur Kontakts

Lo

FIG. 4 CLOSING AND OPENING STROKES OF
ACTUATOR ROD AND CONTACTS
OOP-EN TOEMAAKSLAE VAN WERKSTANG EN KON-
TAKTE
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o) il it bracker no copadionce
Peok voltage = 26 k
Ofie-stroombreker gun kopasitansic
Spitsspanning ~ 26 kV.
b) Vacuum circuit breaker no capacitance,
Peak voltage — 22KY.
Vakuum-stroombreker geen kopasitansie.
Spitsspanning = 22 V.
Vacuum c h-u\m - capacitance: 0-25 UF.
Peak voltage
vuleuum-!rmombl er — kopasitansie: 0:25 UF
Spitsspanning = 4 kV.

FIG. 5 CURRENT CHOPPING CHARACTERISTICS OF
CIRCUIT BREAKERS
STROOMAFKAPPINGSEIENSKAPPE VAN STROOM-

Bl

VMEO KONVENSIE VERRIGTINGE MEI 18676
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e M

i
R A ,] N\,W__

b b=t AT S
c /’VVV\A_

a

{a) Closing transient.
Toemoak-oorgang.
(b) Opening transient ~ normal speed.
Oopmaak-oargong — normale spoed.
(<) Opening transient ~ stalled rotor.
Qopmaak-oorgang — stilstaande rofor,
(d) Discharge of stored energy.
Ontlading van gebergde energie.

FIG. 6 MOTOR SWI'ICHING CHARACTERISTICS OF
UUM CB.'s.

MOTORIESE SI(AKEI.-EIENSKAFPE VAN VAKUUM-
STROOMBREKERS

68 AMEL CONVENTION PROCEEDIN
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BUSBAR
GELEISTAM

Circuit/Earth/Off.

Busbar Selector
Stroombaan/Aarde/Af.
Geleistam Kieser.

Bushars.

Geleistamme.

Solenoid Operated Mechanism.
Meganisme deur solenciede gewerk
Vocuum Interruptors.
Vokyum-stroambrekers,

Current Transformers.
Stroomironsformators.

Mullicore Cable Box.
Veelkern-kabelkos

© 0

UNIT WIDTH mm |HEIGHT mm | DEPTH mm
EENHEID WYDTE mm |HOOGTE mm | DIEPTE mm
630A 250M.V.A 460 1730 990
12504 250M V. A 560 1830 1170
20004 500M.V.A 560 1930 1330
FIG. 7 ARRANGEMENT AND PRINCIPLE DIMENSIONS
OF TYPE FV VACUUM SWITCHGEAR
El F- VAN TIPE FV-
VAKUUM SKAKELTUIG
VMEO KONVE! INGE MEI 1976

i



FIG. 8 CABLE BOX SHOWING TYPICAL HEAT
SHRINKABLE JOINTS (RAYCHEM)
KABELKAS MET TIPIESE HITTE-KRIMPBARE LASSE
(RAYCHEM)

AMED CONVENTION PROCEEDINGS MAY 1976



FIG. 9 SIDE VIEW OF TYPE FV VACUUM CIRCUIT
BREAKER UNIT 500 MVA.
SY-AANSIG VAN TIPE FV VAKUUM-ONDERBREKER-
EENHEID 500 MVA

VMEO KONVENSIE VERRIGTINGE MEI 1976



FIG. 10 SIDE VIEW OF 24 kV VACUUM CIRCUIT
BREAKER UNIT.
SY-AANSIG VAN 24kV VAKUUM-STROOMBREKER-
EENHEID

AMEU CONVENTION PROCKEDINGS MAY 167¢



MAIN BUSBARS
HOOF-GELEISTAMME
! AUKILIARY BUSBARS
HULP-GELEISTAMME

A

DUPLICATE BUSBARS
DUPLIKAAT-GELEISTAMME

VACUUM INTERRUPTERS

Gi's

C>‘< VAKUUM ONDERSREKERS

\} MECHANISM SPRING OR SOLENOID
MEGANISME VEER OF SOLENOIEDE

—_—

Busbars Height Depth Widh
v Stamme Hoogte Diepte Wyde
Segle 2600 1600 700
17.5/24KV Enkel
100MYA Duplicate
e 3000 1600 700
Single - e
20736 kv Enkel e e
1500 MVA [ Duplicare
% i) 4100 2500 900
uplikeat

FIG. 11 ARRANGEMENT AND APPROXIMATE DIMEN-
SIONS OF FVT RANGE OF VACUUM SWITCHGEAR
RANGSKIKKING EN BENADERDE AFMETINGS VAN
DIE FVT-REEKS VAKUUM-SKAKELTUIG
VMEO KONVENSIE VERRIGTINGE MEI 1976



VACUUM CIRCUIT
BREAKER 400/2000 AMP
VAKUUM-STROOMBREKER

400/2000 AMP

i (MR

HEIGHT

HOOGTE ~ 2350 mm. (92,5ins DM.)

WIDTH

WYDTE — 400/2000AMP 700MM. (27,5ins) 3,3/6,6 kV.
400/2000AMP P00MM. (35,5ins) 11 kV.

DEPTH — (Excluding Cable Box)

DIEPTE ~ (Insluitende die Kebdknl] 1450MM. (57ins, DM.)

MAX. BUSBAR

MAKS.
GELEISTAMAANSLAG
3150 AMP

FIG. 12 HORIZONTALLY ISOLATED VACUUM CIRCUIT
BREAKER TWO TIER CONSTRUCTION RATINGS UP TO
500 MVA 6.6/11kV (250MVA 3.3kV)

STROOM
BREKER TWIHAAG-KDNS'I’IUKSIE AANSLAE TOT BY
500MVA, 6.6/11kV (250MVA 3.3kv)

T4 AMEU CONVENTION PROCEEDINGS MAY 1996



ISOLATE
ISOLEER

EeasTen

4

\.\

TEST/EARTH
\ TOETS/AARDE

f!}
ird
)

PART A(OF4) FIG 13 a
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PART C (OF 4) FIG 13

SAFETY EARTH
VEILIGHEIDS-AARDE

!

¢
;’4“?
‘1\

)

55}

LJ)
€

PART D(OF 4) FIG 13 d
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100000— TA -

10000 \
od
25 1000 \
\—_
100
10
0 25 50 75 100

PERCENTAGE OF RATED BREAKING CURRENT
PERSENTASIE VAN AANGESLANE BREEKSTROOM

FIG. 14 PERFORMANCE OF VACUUM CIRCUIT

BREAKER lA'ED ISDMVA/HI(V INCORPORATING
LL. INTERRUPTORS

AANGE-

SLAAN TEEN lsoMVA/HkV MET DIE INKORPO-
RASIE VAN V.I.L-ONDERBREKERS
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Mr. J. Birtles (Affliate): Mr. President, Gentlemen, when the Presi-
dont invi r-|lliewmmduce{m.\:lhnsul‘lhuvaw wo point
e escaped i oo o of Geglf At baing
have never met n fact we
Tt for the fn o night at this Hotel. Swwrily‘ 1 dis
St a Lamasieian t it uce to the meetis
hireman. Soan of you may remernbr thst vay back in Im\wy there
vt o s betwsen Lancashire and Yorkshire othe War
o e et e i
Thia WA il yoe oo i ol ‘mainly oq th ragby fikde, the
icket and loathal pitéhes. I reeent times this emblom o this war iy
being changed to the red and white turbans! Like many of the En
ineers in England, Geoft Ghtained his fochnieal ccueation oo & par
time n time be achieved mnmmn;.r.nnwnnhelmmuum
of Elecerical
twenty years b bas been aociated with design, development of
chp ip he Companie with which he was ssso-
ed during that pem.d are classed a5 Competitors, | am not men-
iy e ki, Pioy yeurs asu he took p s precent positon s
Techniea Directg of Bruah gear and has been responsible for
the dev s o ik urhmqm Hence i very
thorough Knowledgeofthe subject coversd by ot paper, He has
proseted papers not oy in England, but in ‘many other baris of the
Belgium, Hong Koag, Lagos, Kara
e o fow, His contributions to the development
been recognised by the Royal Seciety of London who awarded him
the 8.0, Brown medal in 1975
described himself as marvied “with a number of children”, He
e o piny golf. 1 have airudy astimilatest Quite ot of ntasests
ng infoproation on vacum o during the two days that | have
ith etarn e il all bucefs: foen wat o
Sy today. Tt 5 with great pleasuse that L introduce toyou al. Mr Geolf
Auton,

Mr. D.C. Palser (Cape Town): Mr. Preaident, Mr, Auton is to be con-
sratulated un an excellent paper and the clear, concise and able man-
mer in which he has initinted us into the mysteries of vacuum circuit
el
Although are internuption in a vacuum is nat a new concept, i
nevertheless anly over the ast 15 years that (his prineiple has :un
rapidly developed and commercially exploited, largely in Americ

United Kingd
the stage h
coming cor
certain applis . is even choi
I do not think that there is any doubt that Ing
defiitely overal technleally muperior to At
for 11kV distribution applications. As far as I can see the only factor
iting against its more general acceptance and adoption is that of
eve currntly vacun breakersat 1KY areabavt 207 more

price.
expensive than conventional
Even thwlh the vacuum breal expensive on, say, 8
1KV, VA system, it is w-xhlr ﬂmL |l one considers the overall
ubstation, and the capitalised cost of maintenance over the
inste ion,

al the cost disadvantage is significantly reduced.
In referring o the “overall cost™ | have in miod, G ivtance, the {ack
reaker subsiations do pot ren

installafions an
: Con M. Autin on pethaps sisborate i e
{ coeta and secnomics n & more quanttative manner)

ne accepts that the wscudem botte it & m
wh. about the

{r ot i an one b ascure that the b leaking and slowly
ikttt ey e Vi S5 B M vt
B ealed upon to ket & A slualent b e mial g,
the tte will marely be destrojed without any exploion o Barard

[t corrset?

3 Current L'hnppl-‘
e f rens chopping is (vuently reered 1o when dia-
i the capabiliion of acuums breaken. T this rally o provjem o-

be minimised by corvect de-
this correct?

undw.ml that, curmt chopping
i and choice of contact mat

ted, auto reclosin reaker commercially
prsibint s By - g
mllnnd if

5 Market Penetration:
, Ginally, one last question.

Moty i i b st o significantly reduce the cost of
wacuum switchgeur in an sttempt to increase sales volume and market
penetration?

This should be pmmhla since, | helieve, the prices of vacuum bott)
are very volume sensitive- This marketing technique of cutting prices
%o increase sales volume has suceessfully exploited before,
notably by the motor industry in this country. Thank you Mr. Presi:

Mr. G. Auton Thank you very much Mr, F‘lLler for your contribution.
Mr. Palser has asked a very comprehensive series of questions tauc!
upon points which I arm sure wuuld be of interest to most of your

. picture in line with both, my
(‘mun-ny ' pricing policy and also, that price which the market was

o pay,
Leiacry S couple this sort of answer with a pmm further down in
your contribution where you

evidence that Manufacturers are now beginning 1o see the fruits of
ok e s the SRRt o toner oughed into new
‘e thic ciret brca inta being o compets
o Ly nmmmm,.wm.uh.v.mm interruptor i per-
haps hgear and inga

o period

&d for the first time, the Manufacturer moving away from mabing a

loss on each interruptor, 5o that the prices are starting to come right.

5 the price that we used to pay for

vacuum cireuit breakers and i fapeiion ‘market you will be
thaton subsequent pu . Alot pend upon

You reling your thinking 10 the e of & REw elrcuit bICaKer, Gt

the co-author of another paper in the UK. which is specifically
simed ot the deachod pprabaloftha soageacad by Yot i,
i st e Ul v of ek g and vuing s

stations, it may not yet ba
iew word. has besn coined T (hls uludy e s renen hnology’

thi i the stady of thess aepacts an Lesn feely o sha o of et
bigyest users In the United Kingdom has perhaps failed to take in all

mits that be has a p'o'l standard sub-station design: of sing &
s e o e e G Do
Amount of area, it always embodies reinforced floars to take the dy.
i lading o e i cirult breakes perating on masimum oty

the ircui naakar T b i i goatienst whi gave me the statistics
matepance cost. Wha e s saing i e ol pic
bire  the mornent he has gnine some of the sdantyges bt he relly
in on the lD‘Il ‘aspect of sub-station design. That then.
Gentlemen, will depend very much upon your approach to the philo.
sophy of the design. \(I Palser manLions\‘i the savings one would make
=y would m
oV insallation; Bnd other fise-paont pessattions. Lacking o thees I
the complete picture; these are some of the many areas lmi they are
spelt ot in i paper, wheee 1l sving ca e e nd these are
just a viable in South Africa as anywhere else, The
m'dul\llﬂl. well of course you P‘IMI! idlnlﬂy this area;
paint in having a circuit breaker which it an indefinite life if you
San ook ot ot g soms vay 0 maching it v mechanir bnd |
tend to look upon tk im apieturs of reliability of the ¢
M

m a moving
Telorted, and the low energy required in the spri
r.lw vami has eﬂlb]ed us to contrive 8 mechanism whick
which turn over a very
short arc and together it all adds up o the fact that we can produce
a mechanism with a Jow |l|m| of stress in all its components and
design the bearing surfaces ingly. Lubrication is necessary, but
e she indamental dfTorence betwoen the citeut breakes with
ociate mysel, i that lubrication
ppled to the mech

et ndemental research work
o o 150 Sknatietis of tha Vacuiom Intemipiar ol uch § gt
the vacuum at
disinct periods of e, let s say 30 days or 80 days, it s & Manu:
facturer’s technique when the vacuum interraptor is complete to
of

measu ‘pressure in the interruptor at the finalisation of
the manufacturing processes. It is then put mwﬂm for a period of 30
days. and then it in e vacuum i¢ again
mean moasure.
ment equi mrnl e Sy chang i the pressies sadt
h)p!‘u v at not have any change, I:m assuming

o wll‘]illll Yise i the Pressute then thot eprosebte |
K e o Iz and by 4 straight.
can determine wr—m that uu nl km

£
£

vacuum
prable . Those that may have
any element. cl dwll;l eln bc :hu-md in ﬂu mlwhmr(nlx and

s0, when do you envisage such a recloser becoming
vailable?

et o ot el S e R et Lysakan During this
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SOUTH AFRICA'S LEADING LIGHTING STRUCTURE INNOVATORS

uwmas MAKE LIGHT OF RELAMPING PROBLEMS

WITH
“ABAM"H” RAISING & LOWERING
COLUMNS & MASTS
LUMINAIRE MAINTENANCE — A ONEMAN OPERATION — WITH EASE.

An ideal system where heavy traffic makes i street light
Pedestrian Malls where access is difficult. Sports fields where inexpensive floodlighting is

required and where maintenance vehicles have no access or would damage playing surfaces
Columng and masts up to 20 m can be raised and lowered quickly and easily with the use

of a single, fully-portable, hydraulic jacking unit.

For full details write to:

Bowmast, P.O. Box 179,
Vereeniging. 1930
or phone 016-22-4051 00WM3S




time kb shipped 10wt Tctor; i wl e incrporsted fn the

switehgear and we would do a 28Y applied. AC voltage test, and then

in anather period of ‘whece the equip

ment i it 0, it would be nstalled and comm s another
al bigh voltage test would be dome, so T Uhink we can be resscmsl

sure
ote s of hasard thas s featly i I i mamacture and second-
Iy the tirie when they have been handled in our gun factor and ineve
s nto the iz e het iy really are
furmufdimnf(s.wlhenmuﬂmvuurqunlwﬂl nol
o think there isymiac (e aiy read need an isage 1o date hae
called for frequency HV tests to establish whether the
there, What 1 do beleve, s with all equipment of ihia Tic tyve .:1
switchgear, nm once the eq\vipmnm has wtalled 1 think it is
always prudent whether ofl uml:l:mqeururvuullnllmwl!chunrlh!\ itis
wlﬁraltwabnul 12 months from allntion h'l examine the equipment
1o check that pothing has been ov .u s
B v
 dpportunity 1o do an applied voltage
et e s it whot T think WL becous e
Tina nel bt o vacuum, and we will come to accept this as beiny

have referred to it in the paper; your infor-
ontion e basieally Sorect that the chopping Jevel ase a, o alghtly
el & ampw,partculaly for the eoppgr haomium alloy aed i the

alweyu be the total criterion. and therefore mmm other successful in
rruptors available which have got siigh ehopping eurrents.
ik the Umportant thing 1s hat 5 we vt apecial applioston that

the manul erature is consulted or he is approache
there is no mystery in current chopping. Oil circui nkahhnvebeen
chopping ¢t for many, many years e of the things

Nbouk ur osearch tha 1 LookHIng ot vorum cireust brbakers i th
last 5 years, we are astounded, plrlllplyﬂnwvu'lﬂh as to what we
found out. in the way of the chopping current statistics of all eircuit
breaker aee we havo boen geting vay with [t we have not eve

i
e o e e st e s o o
l‘llEan lllh-lklthn to put into a high fire risk environmes

are using a dry former with a vicuum circ . cer-
{aink her, bact oo 1t well Ko hat e Lzspal levoLof ey (Y50
transformers is not really comparable with that of oil filled rans-

Puln mounted reclosers: s My Cguapany does ot opeat
M s

‘been m:
ypany who |;. sl Rappened to make s ok
of ol il e pole mounted reelosers. 1 would perhaps conclude. 1 see no
reason why they would hnw technical problems, nane whatsoever. [

cvnclude that perhaps ther economics wre mot ight, Thank you.

1 inancial En-
inwering mmmm-ppmmphwu: m in puesuit of
economic life cyele costs, It g-ne -P«il'-

cation and design for  reliability and maincainability of plans

Tachinery, equipment, bufldings and struclures, with thei i Imlq“u-
tho, commiasoming. malsnane, modifcstson and plac
ok oed bock ot Itvmacio on eugn; porormanss s bott

Sr. W. Barnard (Joharsburg): Mr. President / Mr. Auton, This
paper i being presented at o mest Gpportune time as far g Jo-
Fabmeshuare s concerned. The diffeulty i obtaining ground i the
Contral Busiess Distict of Jphanneabur has forced us to the develop.
ment of major substations integrated with commercial office and

shopping centres,
"This has introduced  hew major factor in substation design of firo-
sink snd. (he se of non-iiammable. distrbution equiprent. ‘The

‘wacuum interrupter appears to be a solutio are certain ns-
pects on which we would like some assurance.
1. Maintenance.

One of the most striking features of the vacuum interrupter appears

Tt would soem that the life
crmined lstly by the lfe of the
e s e of e voci. Can 1
dicate how these two parametes can o i e oy
it it Ly Rl et sbnormal contact
ls0 what woul
be of Taterrpter opersting Lunla Talt cooditons If the
Vacuom baa detsriomn ted
2, Over-voltages
= of the carly i bucka of the Sweum nteropte was it dis-

w ¢ eurrent. choppiny
Although the author gy by the time of spicial contact
materials surges due 10 current chopping have been reduced to value

equivalent to those for ail cirouit broakers, he neverthaless suggests
that surgésheorbers sy be hecessary i catiniiie of plant.

To e e sk In sabatations dlype of tramsformers a1
ein comsidered which secording (5 the author may requiro surge sb-
T ave o Hav sk Touoe hia comAry vich fhe e o 01 .
cuit breakers,

4. Vacuum Contactors

The author s, i fated b i
tics of vacuum contactors and vacuum interrupters but it would be in
yrasing to beat If an nlecniplec could not be developed for both

nies.

At the Johunnesburg Diepeloot ewerage pumping station
interrupters have beer o 12 b 15 Comte] the swit
the 6,6kV 576 HP pum)

o st ors vt a 50 MVA fault rating and aré backsd up by

A HRC Fu times

consider this application could be

tonded in some instances to in-
B o e et Faha sy ld .2
4. SF6 Switchgear

o e einer who i ot exprt o ichgcr i wold appear

that have most of th of vaguum in-
tesruptens and nome of the disadvantages, viz. ease of maintaining gas
“accessible for repair or renewl of contacts, & softer b

thus .mmnu current chopping and surge vol{ages snd yet not neces.
sarily m y than vaeaum

T would Tt thank the outhor for the interesting and valuable in.
formation he has given on vacuum interrupters, but would appreciate

‘possible some comparisan with SFG switchgear,

Mr. P, Roadepoort): Probably the most impartant puint to
B e i st awite gt change noperaing et
siues. The writing apptar o boon the wall al drawont
truck cl -ndummlnumu-y Im the eable.

“This, therefre, mears vl interlocks or o change in the
standars e Th lator which s unfortumatel ot ibie, 1
i tainad what tests which have been carrid 0 how
terrupter will not shatter should it fail mchlrnfauknl[la!g e
soveity than it's capacity). The vacuwm bottle damage and
e vt destroned: The botte becomee “condieting’ But shs 1
not uinmxlolhn operator.

“The operatian. sequence s mentianed by M7, Auton, therefore, be-

The provision of a set of

operstars.
i i i ipp-
ing must, thewfre, b inh i m service.
the .mnmmmum in ‘)sum i

e s ot oSl 1o phase i the caple am..rw..mmm

foed b involved. This i ol
ey o
itchgear manufaciuring industry e vy s Sl
nﬂ“mmungd a’n'l high local contents are uoted. This will no.

the case with vacuum as m\n:um willprobably never wat-
mnl m establishment of o Aloss in foreign
ge (o the country wil ua. w}m s the pow-

e tlen’
v;w s of the links in l.he rhamhll Jartioulecly
m remots, yh-ra cvuld well be improved. s The low
Tevel bushars might prove to be troublesome. ity Tooding be ex-

pect
‘The above comments make it cloa that smese further research work
nhen the st ex-

it results can be ox

perience ol
Mr. ¥ pm.dm 'k rands the nterrupter o few cuestions p
o pven 10 andsratand, that the eanipment on the high voltage
il the interuptar it Xorags?

How seri

wao cf thi fear s Joad breaker instead il et breaker in
olt

the higher v anges is being advocated in certain quargers. This
means that one h-slu rely on banlluv blenlm" und( inl of the
tripping of the load breakers & fault ;i

nformation of such u system will be i

of great
n‘drmflm given m;»_nup.;n-\dmc.mmmakmnmg}um
"

age
Wi President 1 most. oo ade my thanl to M. Auton for g vy in'™
teresting paper.

“A paper which T have enjoyed tremendously,

Mr G. Auton Mr. Barnard, you have raised the question of integrated
sub-stations in the environment in which you spoke of and sort out
some lunner theughts oo u.. fire hazard, then in paticulr the conse-
o failing, that is having to pl shaort cir-
-uu cnnlm 1! n\ when the vacuum may for some reason not be
there. test which you are all ml.amloﬁ h\, let me lry Mul the
Imdxmumi W‘hu‘ Fiestly, we set srruption in the Lest sta.-
tion, and did & 13kA short circuit and Iemndiy to contrive the breaker
1o open on this fault with a hole rupmnb/ drilled in to allow the air to
be there. Now normally an 4 healthy system that is well ‘ndrd if one.
breaker fails to clear lgen according Lo what the geading i it might be
pilot wire protection giving a rapid clearance; it might be back-up pro-
VMED KONVENSIE VERRIGTINGE MEI 197 81




Howdo you convert energy

into wealth?

Electricity is the currency of needs of productivity. When you
success in any country. investin Escom, you o
It's the one investment that has invest in the growing
to grow relative to the growth of source of South
all public and private endeavour. Africa's economy.
Atany stage Escom is geared
to supply tomorrow's greater Elech-ieily Supply Commission
The force behind the power
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At ASEA we do know about transformers
We have built the largest units at present in use
in the Republic — which also rank amongst the
largest in the world

But do not think that because of this, we have
lost sight of the smaller transformers.

We manufacture stancard distribution trans-
formers which fully comply with the SABS
Specification and — in addition — we have
developed a standard range of mini-subs to
meet the ever increasing demand for this type of
unit.

The range of products manufactured by us in
the Republic also includes the following

Power and distribution trans-
formers from 25 kVA 1o 800 MVA
for voltages up to 400 kV.
Instrument transformers for
voltages up to 400 kV

Surgearrestersfor voltages up
10 132kV.

Disconnectors for voltages up to
400k

ASEA Electric South Africa Limited.
P.O. Box 691, Pretoria 0001
Telephane (012) 79-7020

At ASEA we also know about cables.

We were the first company to introduce Pre-
insulated cables to South Africa

We were also the first SA. manufacturer of
cables with cross-linked polyethylene dielectric
— marketed under our brand name of PEX
We are the only SA manufacturer currently
producing PEX cables up to 33 kV

Our range includes panel, control and signalling
cables, telephone cables, TV co-axial cables
flexes and aerial self-supporting cables.

Now we are the first yet again — with LIFLAM —
a range of flame-retardant cables to reduce fire
risk, spread of flame and texic gas propogation
in high-size, buildings, mines, or industrial
applications when cables are installed in shafts
ducts or trays.

For further information, please contact:

Asea Electric S.A. Ltd.
1Buitenkant Street,
Pretoria West,
Tel: (012) 79-7020

Asea Electric S.A. Ltd.
SummitHouse,
cnr. Jorissen & Biccard St.
Braamfontein, 2017
Tel.: 725-1191

Asea Electric S.A. Lid.
Cable Division,
Gaigher Street,

Rosslyn, 0200
Pretoria
Tel.: (012) 58-2831

or complete this coupon and return to any of the above addresses.

Please send me further information on

Please arrange for a technical

Name:
Company/Practice
Address.

Tel. Number:

iU CONVENTION PROCEEDINGS MAY 1976

to s me for an
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mdﬂd the: uuv nmt on an equipment like this which has been pur
il be subjected to specific voltages then we can give o
vers Iwnlu‘ answer.

Koy Anawar (A et T et 1
rqulpmlml cloned wrmal 'nwrpl-l- in are not
aeabarabl on the outside of the unit. f we open cexn door
ana then messus o the level o the door here Laie I 5l raiation

ofa the inter-

the woest case s if you are doing any exploration
op and you have Laken off one of the side covers
hen you have the posibilcy of eiting much eloer t the unite, Using
instruments measucing in millrads, which & the unit in which we

rnplm and prob

eyt s umm—
lirad for 2000 hoire. So again, to put the thing in
e thare buball e e i of A rilrad e e, e in ha vl
sent o henlth hozard.
iers,

yury ascinating possil we
e I is clmblc (lhem:dnchupt-d n
bution mmru Believ:

sme thought to this for
pphcxlmn Iu

change §

ique. |
ke T vy, dovm Havs, il
“Thank
Mr. RW. Blower (Affillate): Good afternoon Gentlemen, |
oracio o the Tt hathe airaoun s progromin nd although t
u fascinating subject there is a limit mw i one can say about it. Al-
ough you have n no-advertising ru
weight o i what T have 10 say iC 1 e
e Commpany that makes vacuus switchgear i the Unlbed King:
dom and also n Director of the Company who makes the bott
Perhupe if 1 could deal first of all with the actual interruptor itsolf
and this question which has been raised about leakage, The process of
panulactus o 8 very cphiticated one, ar the Smponents have
anulactured, thy are sweeabled b clean oo, Thie s 3
ng theare; it s supplid with itered oir whieh nemaH)‘
Filters out 1o keep the tandard of cloanlness
lutly t lhe o levr\ Whets the scttal interraptors have been baked
and ev “welding oparations are campleted, they 6rv
s s mm B of vacuum and that s then recorded in re
every vocuum Intermptor, The i
Iuvnn ‘ao through o sequence of what o gal conditi
ar n oot v series of short it and voltag tsta Which condl
the wurince of the coniact 10 make o they will wndergo
aperations that Mr. A e s st
e ey ar ghvan  tovred measurement of their vicuum and wo
y wou! mprove, the effect of all the
e T St i ot ket ki
e o tering ok wnd a4 s mount of gas that hiw
been left ‘are then put on the shelf for a month and at the
o p: et ars esburee onc Taod: OBEG agAI we Would
poct them to mprove o any degree they are worse then

normally
they will o put an one sis il
khmiluﬂllmlrﬂnl pmm then the |»d In
other words | rrha;.gl.bﬂn-.mimmnlmlmmrunmun
what Mr, Auum because f there i any signs of
umluml in the thing, then i
st emphasise another point.
e imagiae bow long 1. e
any pn.y.s..m :lpe
il s -ry-lnm ot TV ok il ST ARV
have no experience, oo where vacuum will gradually: pet
warse. That is the reason -my n.m»m t on theshelffor  month.
That poriod wil demsnstoa un rophi
leabiage. Question of repairs being mnnmnum wnll 1t lhmk lrnm what |
have already described o3 about the ma botle, I do ot
want to dwell on it this afterncon, hu lmllmdﬁnhllbmli( any
ntempts aprlir i 1 mmelpﬁmiw than 10 make o new one.

it does ot gyt serice, bt |tk |

er the size of these things
for. thn vacuum to be re-
of hole, you will rea-

D e o e 2o Frechesssrd e do 4o
perhaps therewill be n e of foeign exchange bosav s faely expen:
sive part of equipment ries 0 manfactue it hre, il b
b Tportal And shére Teay et be & case e South to st
manulactur, Now (his i u point that & comiderable Flyient m‘
thoght wil have to be devoted to, beca ‘ot really scope in
the World f oy b i interrup-
ment business and it ¢ Dusinee where, n
ity gl o thewethl e tn the vacuum
terruptor, down 1o sensi ou have to hive valume. %nmm.mg
it

is‘

of  mas producton npeulum mmn e
industry really. It is by invest e nation of
it ekl L Bl sorly of she s,

serruptors which s necessary to safeguard the industry and o provide
S Einios thal \he selichober mesilacturs raquet Ko it MeFely
maay teruporsthe Sauth Afican market wasts ax
13

the switchgear iself, aperasional fuciltos, cetainly as far s the UK.

ik been our in-

tenton o our objectiv t smplify but in o way to ik e
d security

et el fli B it

commen \\u!l m:iimlmdnnlwerpul-yh\ylhalulmmlnhulmlnl_h
diset & certainly m Our Case U isolator or
eletar s put o the e
ing q,w..mm...mmn
with that.

opeation, {fiar iy Tt
b systems, the { will et b that sieul reaar it g out and in
ortier (o release it you would bave t unlock the manual
Wipping armangements before you could do se.

M, P.R. Rosen (AfTiate): My President, Gentlemen, firs of all |
ol ke t0 cangratlate Mr. Auton am bisfne delivery o
p'h There are two questions 1 would like to first one in the
D i ot paragrath 51 refos t vertienly alated ewifchieat
Botigne andin partieutar to the infegral earthing facilty achieved by
ek i

dach e lamdands of sty and reliabilit
e bulk ofl ireit b ronstructian, completely en
g conds Varcs of  circuit heaker in oil, which
acclent “yulntmg el Thbonly cpse o ialn of e Iulk
antly e encloed by orifices it theprosect

ment and operation

uH wire
\usg-ulwuwnrdmnmi with present materials

:....ny trouble free, The vacuum m\mup!mnsnnwnumlm! i
cannot be enclosed with insu

.i(l!ll‘lll oost. However, if access to vacuum interry)
S21 Sauveriont fr ingslaticn malienatiee this e
duced n||u!x| ion security but may mean more frequent maintenance is

ecomury, Dusbar aod coryt trumboee comoarmints of soné
odetn ol creuit bresker

completely

sigms of the

pactiments o

oul 1ot anly {nhibit s un enclosed m..l.mm desin bul e ntz

not suggest that with e
sulation sovurity ie reduced or aln—m-m-ly the

reit ks panels ustrted
uency of insula-

tion maintenance must e with suadoen ol circult
heancts panes. I this s r«nlhvlbellll(lfrdmp-ﬂoﬂh‘ price that
to be paid for the e poovia lowest poasible cost,

to off-set the high price vacuum circuit rs.

0 econ uestion 1 mmlﬂ like to ask i nn a further statement
made it the paper, that tl igns are faulted.
becauae 8 mechunical asyation whish has been i n inadequately proved
and which has little if any bearirig on a circuit rupting
ahility that i m m 5.2 last paragraph last sentence.

reg sme further explanation from the author, The im:

pression is Sivans that clrult Brsakr’ (srptng umm\w i« the
anly eriterion of & an. With present
e ,.m.,,.,, w,,.‘ and maintenance facilities lmlher with & hluh
level af ins on security are also most essential consideratior
panel dzmgn “and it is unally in these areas whers mnmbnn e it
other

ally
Thnnk you,

Mr. . Auton Thank o0 Mr. Rosnforthose ot eminding us resl-
Iy of the sort of very excellent background that we have of so many
o, wmn hundseds o thousands of ol el breahers. [ do ot ks
issue in the way that vou present information, hul I
hink that what | would probably ke 1n iy iy e
e oo T sl el i e et rvekir
s really heen ta take a very thoroughly evaluated switching device
and puss It into an enirment whero t e be operied. ue M.
omer xaid, with nothing whaisoever (o degrade the operating safet
in standards of the equipment. But vet to vllmh:d?ewmwn:wn?p
of the points that mmyp-plrlnecnp‘yo\l
that e have 8 mave i neulated and comespoding
capaulated co: mnh n is currently available in ln:llﬂl.l,v Ill
modern ol eirenit breakers. What T do believe is that
ments adeguately fulfil the requirements as e the
tions standard of impulse level and othor consides
ing achieved & launching pad for this deviee that
away wh re able to overhaul this situation. Let me remind you
that it is not many years ago really, since oil cirewit hreakors were built
into metal clad m\mﬂﬁ with series mﬂnwn and wome of the many
other things hat yo retered to. { hope that we
ro6ton s Gitkmalal, SOl 7 u higher
Arot o naslation Iniegety. The fully sncapaolated. sacum cirediy
el certainly more feesable than ol cir-
cui breaker, SCuibtics i reationship to echahical . tha e
markof mine i the papecs e vry wel (o hcatu i wee 10

sponsible for running u national Tault ng scheme, he says that
i tber o ciouls hreakos mhich ful mn lrenls: Boeakoe e o

eial.
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Vital thread
in the fabric
of civilization.

Aberdare Cables.

. . thousands and thousands of kilometres of
highly specialised cables spreading blind
elecironic impulses to serva the living
needs of our land for light, warmth, power
and human communicalions.

Aberdare Cables
Africa Limited U

AMEL CONVENTION PROCEEDINGS MAY 1976

Paper and plasiic insulated power and
ommunication cables.

r s
wire and sirand.
Coaxial Television Cable.

Factory: Stantord Road, Port Elizabeth.
P.0. Box 494, Tel, 4-5331,

Sales Office: Main Road, Eastieigh,
Edenvale. P.0. Box 8514, Johannesburg,
8 vl 531318



satending o9 much o Wl 8 docond, and the ohieet to this test
find

{tae presents  limit but the bigher the nominel rating of the fuse the

ut how an interruptor would perform and clearly it really higher is the let-through current and the nth a higher let-
(e m..., ing capability whataoever and e really need to through current you need s more substantial mu-)ung drvml' At ]
dotermine wh 1 3 : a il ecause we are just on the thres.
Il! al 11KV device of the oMYA nslhllu.y

e rthing aatlat o shall e by, euerot rasaformar charber

plosion or a flashover of insulation beeause we have only identified hat
fi e S et e s i of 0 majr proble
actually b the intorruptor is this, that bec
g by Smm then wi dnh-u.mu are it s an

3 it breal mple,
o e s e o A o ey et e
sistance of the are to cut daw the current, but thero is:s fair amount of

rc and it is contained between these quite massive contaets, The
Soergy e ow and becaces it I Tow s LT contained within m.
devitrified 'y
b tamperktur will e S ol al . ave il 1 metal vapou?
ourve, 4 quite siceply rising temperature at this time

and uethe Iterpte commences  mlt aroad tht taoiee siml
skirt then we are really go o modest teliel of the thermal
presure that s inside. This 13KA for u
Decid st hoe o oassscend. Now Los willgieyen
hard, as to the type of failure that we aro talking about.

1 would expeet 1 o rom som oftho tesa that we have deo ur.
selve in the factoey, in our owm
would be. typitiod T cplaciny s leaving & small
it of oo, ot e soetof st eposits that you get from ofl, The
contnet errsion, 1 thik | could prabably be more specific over what i
included in the paper on that, and then you might say how di

pcgum indeeruplor afterwards. We have on reord an

.py.a
contact life this morning and at the end of that the interruptor was
xaluatod by pustin ¢ trough ol the typs et whichare nclude
IE b temperacame i g, he impuls tst, the spplied
voltage e

trying to establish that even at the end of this series of tests we still o)
a very vinble switching device and as the contact ercsion at that time
s cnly a2 o the ative material thes we v posibly gof o
fa three times in has

‘rn monitor and repair: The onl

ctical way that 1 can re-
bed this morning, fintly, (o
ice and then after

repai
commend for monitoring this s as [

period of servi

‘Vt, o ar inted that the performnce it
i nlnghl s o ‘my part | really fecl that service
confidence will minimise the real need for a monitor. For as far
i
ut whes we S0 come to the polut

that
‘m\hl\:nd its mll p um g e A e i
e

ot
ln'm N put it Ill ‘h! dvl‘lhlu and fit lunthrrm
‘voltages in relationship to dry type substations: Gentlémen, in
o LA b it e plw.walddlhllth e i o
long and atiafacorly experence of ing i ireit bieaker n this
duty for dry. type teansformers. mnmm“mmﬁi-
typical. 1 is not 8 comparison s T it
T',l:l‘llm g\-lll! by one of my other manufacturing w"!lﬂl! !1\ Ik
o
it our own i it hrwlw ek s 1 e ey e, OB 1.
5(a) we have  typical over voltage produced by current chopping wit
an oil circuit breaker and (b} n very -imﬂu magnitude from the
wacuum breaker. Th

moment wo ind
hold of finding an economi
and o wil not have long 1o wait

i o overcome the disndvaniagesof the vacuun
i ‘breakers, | havw looked G, it is  very similar mode of
e S les i n
.:..am it et ood cirait breaker;theroare o mun mitati
The prblem i o vasly diffoent, possbly the most Taprortacit. this
ot for the vacum device it the buft contac,inlcated n my
rate with something in the order of 750 watts on
ik ook f s Coekbesaias v il trmt he coll s o do
i ta close the circuit breaker, The extinguishing of
comes froe, (his is because it
with SF6 lhr only sat
cither by using a sepa
more mode mdnl the 80 ressure.
Vs e  ien braghet leroent which P il
rown bicycle pump an o compression of the pistan to com
Bress the gas and extinguish the are. S w sour mechanism bas o be
aaly makiog he ot but
‘o be able to d;ve L s Ll e beycle
jow ot the arc dus

you have

bl interruptar. | hm e has covered the piata which Mx Bar:
nard raised.

Gentlemen, Mr Botes
melnl Techniques: You refer,

omg with »0 many other fans and

..m Ty circuit breaker. 1\, put it clearly, there will be for sometime
ews. You have indicated that we really cannot chunge the
SIS ) et of e thamaiablly, fo Wb

ieve u.u. egroe of uniformity. We all re.
cognise that even et tirm et touh thard are 50 sy etk of
Slpment which all ul into the ol catagors, and there s 80

e
vy ver e venl stantarzation

reasons if we m 1ying equk lBllIrlli m a
petitively then lh!m will be this deve

achieved, and for very obvious
market com-

warldwide

duu!t, ﬂ:un 7 hﬂw
tor mark

then ope the adjennt panel w

re
o ender having an inkin veltags eleranes on It 4nd By uaing
phase st n between the appropriate phases, phasing out
“an e safely e -t o oS e
al Manufacture: At this moment of time there is some substance
in what it an enormous amount of money has been put
production |mny and we have an adequacy of supply wi
e Flow Jon Uk will contiman 0 exis i ifcult o
e o B s e Gt f & pent that Fia g
:Ln e to be

th Africa will see that there anding

smodically

s that the ul breaker current choys
fore it might produce 26KV,  Tias nd fight

somewhat. sy
3 or 4 times, it migh

mmlwmrummmsc shows you the

Toct he capacitor has ungmepnei\m!lln mﬁu?mu
. whlr:mVur.‘wwnnanll the voltage resulting direet

action of hoppiog, The being taken out of the
if you see

ransient voltage and Lhe 50 cycle way
) el ke o o b e G 4 el

¥ o eerth Whichr a norionl pVak voliap, bot

now it haw suppressed the tr and this we would con-
By g lpply oy neakers castrolling oqulment whish was i ay
 emwitiv. V22KV is ol ging 1o e Rarmiul to 8 KV dry ty
aralormar s an Infesmmed lnconts bt o prades It we

were likely to subject it to frequent switching then (o apply the

citors.
combination of contactors and fuses: This is adopted by the
contactors if they have plant or distribution rans.

manufacturers of

fr included point that ul-
timately the I bevome the imitati

this sor of i in

. n Sou e,
i M hi s i i et i T e s
possibility of local manufacture,

Low Level Busbars: There was comment rogarding the low eve of

in the unit that |
this has been amplified by what | understand was u rather n g
flood that you had recently and I am sure that in

actice of substation design one of the essential things

o i utablish o substation sbove ko o levls a0d pechapa
now and shall be caught out until we see perhay
later generaton ﬂ(l\l‘t!l:hmll and it s a few yenrs sny yet bt 11 ink
ichgear that we have got is ultimately
,.,n.u. tor [u]]y encuplating in epoxy, resin and in the fullness s of
capable of
indeed be surmiseable if noeds he.

X-Rays: On the subjoct of X-rays from vacuum interruptions, x-rays
are only generated under icular mmm.m .mi that is that if
s have ancpen ga b e and you apply  sofcontly bigh vl

it nccelérates Lhe eléctions across the ga -nd i p-cl
conductor i the opposite side i 1s under theao conditions that the x
rass. are generated and of course the wl o
ami

‘o e applying test voltages and in the equiprent that we are talking
‘abonst — et us axsume it is 10 or 12KV equipment e s using
et voltage un sbout 28 or KV. ‘Regulationd in mout Countrisa

Qi 0 stalate th protectiva measare 1 be takon gt %.rags I
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The mechanical

another,dod | know and s0 manvulmr\-enple hmm that a lot of thase
oved innovations, 1 thinl portunt

that we do ook at Ilw m \mhu n & switchiny vice and

achieve certainly o comparable mechanical performance. Thank you,

Mr. E de € Pretorius (President): Thank you My, Auton. Gentle-
men 1 hink you all agroe with s that weee b o vy interesting
paper rom Tt eertainly o

wat die mikrofone en Tuidspreiers g«mnmr het (ek wil net s Mnr

P ichefistroom) en Mnr Frans

Hentos we o

Heysick otchefstroam. U weet ek het gedink daar is ‘n
g’ . mrnlsr Kllrgrmw-aur van Rustenburg. Daar is iets wat my

|||r heelt s nie. Die man kan so lekker praat en hy lyk my so
n l(mﬂrnb\in( toe vind ek gisteraand uit dat by is 'n pro-

;

ewild hie:
ik vam Pot

very mteresting di e s sxerything bas bocn
shout, or not the t has been said about,
it nl!EK‘nr( thm A ll w
Africa next year und jo t East London so that we can co
e o, (s papar. Mt Aton thank you very mach
ow ke you (o join me and show our appreciation to Mr Auts
excellent paper in the usunl manner.

AFSLUITING SESSIE - CLOSING SESSION
Mar. Bk b by
T 305 oeas e o et saseit
o op e staan as bule inkom
Ladies very wel
Thanies en here, ans et verskoning van sy Edele die Agbare
mesen. Hy et ongelukiiy ' bestuurikamites vesgaduing
et bywoon. Ek hoop dit mnnn in verband met Mnr de Vnilum
aninris win by verien defonitel 'n vesheosiog, Nou oma het gekom
die tweode luaste itens van ons agends, soos u sien die laaste St
verversings — die afshuiting sessie
Soou ek gister gesi het. dit i die sesde Topniese Vergadering, Ons
cerste Tegniese Vergadering is presies tien juar gelede gehou in Bloem.
foniein waar Mor de Viliers oo ook die Eletrotegniese Stadkl mgn
nieur wie. Bk dink by daardie T Viapuieriny yes daat o 4ts
o Al of 100 llg«wwnhm«-u\\n-nm-m‘ll‘ gewees. By vergade-
danr amper 2) afgevaardigdes n 5 dumes. B dmh ditis'n

One wil baie dauiie sé aan Mev Diana Combrink die Burge-
bieding van die pogra it die
dames, Ek verstaan hulle ister uit gewees na Boekenhoutfontein,
die ou opstal van I’mudem Krugor en \nnd.l! na die pottebakiery en
I m 1y dast hulle dit geweldiy eer en dit bmepl‘
niet het, Mlllml'rbﬂllm FEwees. Hxl!d nliwme\m‘o
e el e u e betaon Mevron, sal o0 Erang aan s ulk
handi
Dt “n baie belangrike persoon wal ‘s bie helangrike aandeel ge-
had het in die sukses van die damesprogram is Mev. Lydia de Villiers,
e Bl d Villics s ggenote. Baledankie | e vir alles vt fy ge-
duen het en ek d prat ook namens al die dames. Baie, buie
dankde Agn o ey aohandl, Oum oos dankbaarheid 12

s

P hbuld ke als o thank and very partioulrly the President Elet
Mr Ken Robson. Ken for everyihing you've done

half, Thank you very much. It has ot gone i

our il i Spenkers Messre, Phillip Harill and Geoft
 ance agnin think vou very much for very interestig papers
Tihe fuwo quismasters Mr dules vom Ahifien and Mz John Tiorrson.

“Thank you very much for sour contribution for mlkm&:hlﬂ meeting
such & ml 0 ess. Fn veral aan my rwi- wriend Ji het ge-
weldie i hierdic forum fngesi

ihaarede wat vrae geformoleer bel
vird lede forum. Sander 1 vrae kon duar nie ' lede forum gewees het
. U et die ledefurum wemaak en dan ook die mense wat daarann
dulgmrm et wt e bydraes gelewer het. Sonder u doeliname sou

vinge
rekord. 1 sal seker met ierdie vers
e moes sukse at ons g ouit gebad het. En
it v te donke aan 0 santal peme . 'a aantal organisasies wat ek
won geraag wil beclan!
Ten eerste, ek kan i sien i Raadslid Kobie van Zy1 hy is ook
ing. Nou die gedagte et by Raadslid
Kobie van Zyl ontstaan om hierdie T ‘ergadering te Rusten-
hurx:ian;um 1 ek s 0k nimens sy Ruad bt gencol. Aun hors
aie
Dan mixkien moet ek hom heel laaste uitsonder, maar ek moes ham
heelseste enocon bet Mo Emilde Villies U weet s dit mie vir Mor
de Villiers was nie, dan was hierdi 'n onmoontlikheid ge-
wees. Dan kan um manr vergeet hn‘dnnrvnn \kp ie mense wa
die cdervinding 50 n vergadering Lo reél, 'n oranisasie in rai
te stel o man verg. Bk dink weon .-m e
it My Ul e 5 s
6 dat 11 suam et my ons dnnlhumgma i i o Vit
dmun e maoier. ot daiie, rai. bajo darle my o

lghm san die Fdelaghare Bus v, Randalid AN
Cnmhrmk en die Stadsrand van T(\nlenlnu: vir huih gulharige ont-

e sehernie ‘maklik sal vergeet nie. Baie van die afgevanrdigdes het in
e de die funksic gekam e e
bargelikeonthaal ge

ie
Clarke, Ek verstan

tede dat M« Courtney Clarke hier aan bews
e e el o Mt qan dex Walt rodings
i et M v o Wt vam it begin of doenis

Kruger met al sy pragtige heipers bedank. Die mpoi dumes wt u daar
voor gesien het, hulle is almal van hlnhln Vir hulle hulp, vir l\ die
okomentvoutes el diebysand o 6 b die sertadoring o0

wil weer versya i o waar pos wond da Sana, vl ¢

F’uanukn lekedhen san afpevanndigdes kosteloos beskikbaar scl

ne do Niller se deparicment, i Elektrotegaiess on Meyand
Depromonk aun dlo Rsautens Siedarsad. sck e Depariiets
van di Stadsinge e B s v Lo Stk
vy pensone san die Remtenbr Kioof, ek die Departement san
¥ e sé baie dankie

le w-rk vnulé’ll!)ﬂcn( die
on M Dolf du Preea, die man

Vetuacecing o 1 lesei sem i

‘et nie. nluwl dit kon nie plaasge-

wat nan die hesprekings declieneem het, besprekings van
die ufnru\t san u i ons ook e th M
En nd, by i ook my gecstlike

al; ans sekretari
handek]

ok hel nw

el gt

En an ten lasste man beslis ngrikete en ek sé dit in alle
i vir die prags vaari

Mt Ken mhmi angewese President): Mnr presiden; Mewrou
Combrink, dames en here, dit is vir my nmml.r aangenaam om

namens a wat Wariy vegacerivg £ het ons innige dank
aan'y mee die President oorte dra. Mnr die President vir die bekwame

wriendelike manier wat a.e vﬂ'pd'rmt el het, Bk ke u ver.
ek one b s iet.
mk o e st 5 »-\nngnlu- punt in die sukses van i
fe Togniess Vengadering u leierskap is.
e 1 Tefeve yo have succeeded in draving nut from us
the problems, the opinions and the fruits of experience of & quite im-
Pt padther ol “enthusinstic and dedicated engineers or so they

would seem
- We have l-n‘hld on matter like interruptions of supply, break-
me

a wml\nl chairman are the s throtghout the pro-
ceeding

and the m. e wpesial ind, o reiatfonship with those who
fisten oot and Lo make sure (hat in these lines uf communication
there a7 o misunderstandimgs. These Sir | believe you have achieved
mirnt

Now Mr President 1 believe hat you bave had o hmkdmvmlmhe
commuiation aod oue eltiontip have been of ial kind
o e e B of e you are. What

1mwm;...-.,, T hope in 4 apecinl kin of way, is that wo have ap
what you have been and what you have done during o

;i’

o to have been with v
En nog muLMnrrlwl‘ruldm‘lmudu\h!nrnlihllnlllﬂrmp
durende die lanste jaar en by hierdie samekoms gedos

Mmm: 1 the AMEU slomed
Fk verklinr nou die Sesde Teaniese Vergadering van die VMEO as
afgeshuit
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G E € Power Distribution
proudly presents

The new low cost Distribution Transformer from GEC,
now being launched as a real inflation beater.
the “fiying ' or ‘jungle gym’, Distran

gives you these positive down-to-earth features.

% It's a brand new product conceived
and made in the Republic

* Works efficiently

* Light weight

* Uses less oil

% Complies with SABS 780

* Complete range from 50 to 2000 kVA

You'll want mare facts on DISTRAN, so contact us at any
GEC Power Distribution office.
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HONORARY MEMBERS/ERELEDE
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BRADLEY D.A.: 9 Target Kloof Road, Port Elizabeth, 6000
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1861, Loure larques, P.E.A.
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VAN DER WALT .1, Posbus 1091, Johannesburs, 2000

PAST MEMBERS/VOORMALIGE LEDE
ADAMS C.H
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MOLE E. Bm\ ule. 2018

Brooklyn, Pretoria, 0181
Necer Sir: Granft Rainews, 65

A.: Webbstrant 1211, Queenswood. Pretoria. 0185
lherbestraat 9, Upington 8800
i Universiteits Ingenicur, UK. Privastsak,
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27,

EDE
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%M ectrical Engineer, .0, Hox 369, Port % e
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BAILEY R.V.: Borough and Electrieal Engineer, P.0. Box 72, Stan-
Rer. 4450

BARNARD F
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2000

Elektrotegniess Ingenieur, Posbus 8, Delmas. 2210
v Electrie: v, P.0. Box 699, Johannesburg

BARTON RW.: Electrical Engineer, P.O,
BEARD G.R: Town Electrical Enginee
tawm, 6140
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BLEACH R
BOBEK K.

Box 708, Welkom. 8450
. P.0. Box 176, Grahams-

n Blectrical Engineer, Empangeni, 3880
Borough Engineer, P.0. Box 37, Eshowe, 3515

cktrotegniese Ingeniour, Posbus 155, Vrede, 2455
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BOTES P.J.: Elektrotegniose Lngen
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cl ;;fr M.PP.: Borough Electrical Enginser, P.0 Box 21, Newess-
0
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ectrical Engincer, P.0. Box 219, Greytown, 3500
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DE BRUIN H.J.: Elektrotesniese Stadsingenieur. Posbus 218, Rand-
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Electrical Engineer, P.0. Box 206, Aliwal North, 5530
6. Rusten-

Municipal Elestrical Engincer, P.0. Box 45, Ulten-

DERNIER W.
I)E VILLIERS EE.: Elektrotegniese Ingenieur, Poshus 11

DREVER L., Riekroteuniese Ingoniour, Posbis 19, Wm«lru 1780
DU PLESSTS O, Flcktroteyniose Ingenieur, Posbus 3, Wordestor

|Jsl‘JﬂRANT +LL.: Stads-Elektrtegniese Ingenieur, Posbus 15, Brakpan
I

E.
er:"lgumm WA Towa: Electrioal Engineer, P.O. Box 64, Standerton.

FORBES G.: Electrical Engineer, P.0, Bos Kimberley. 8300
mR’rMANN AHLL.: Town Electrical Engineer, P.0. Box 215, Boks-
460

1
FRASER D.H.: Electical Engincer, P.0. Bm L7 Dube 40)
FULS R.J.: Hoofingenieur, Posbus 57,

FUTCHER L.: Municipal ilectrical Engineer. b0, Box 19, Kempton

: Town Electrical Engineer, P.0. Box 5. Howick. 3290
- Elektrotegniese Ingenieur, Posbus 9, Klerksdorp.

GERTP\HAFHJ 1.: Stads Elektrotegniese Ingenieur, Poshus 17, Up-

< Town Electrical Engineer, P.O. Box 3,
Bedfordview.
HAWKESWOOD S.H.: Town Flestrical Engincer. Private Bag,
.E.; Elektrotegniese Ingenieur, Poshus 14, Middel-

1
I t, Electrical Engineer, P.O. Box 45, Uiten)
HU(‘(I A T Sheciriea: Engineer, .0, Box 78001, S g

l\'in-‘.suti H.J.: Elekirotegniese Ingenieur, Posbus 52, Robertson,
05

KRUGER M.J.C.: Elektrotegniese Igenieur, Posbus 13, Port Alfred.
BIT0

L.
LABUSCHAG!
Walvishaai, SW;
LE ROUX D,
835

E J..: Elektrotegniese Stadsingenieur, Poshus 56,

I
Elektrotegnicse Ingeniour, Poshus 38, Duiwelskloof.
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We move mountains to
eleadersin mining.

General Mining & Finance Corporation has a
long 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 now a mining giant with diversified interests

Today we manage five gold mines, a dozen
caollieries, 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.

Group's assets have grown to hundreds of

millions of rand.

IN PROCEEDINGS MAY 1976

But the assets which we are éven 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 by
training them. By developing
them. By giving them the
chance to grow and move
ahead,

Because mountains are
moved by men.

ampa



LEWIS L Tewn Eleotrieal Enginer, P.0. Box 3, Windhaok, SWA.
LOCHNER J VAN S.: Elektrotegniese Ingenieus, Posbus 106, Brits.
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Tngenicur, Poshus 34,

lekirotegniese Ingenieur, Ponbus 1014, Hononi. 1600
ity Blectrical Engineer, P.0. Box 73, Salist

MA(LA(,HLBA(N AC: Town Electrical Engineer, P.0. Box 22,

Electrical Enginer, P.0, Box 47, Umtata, 5100

MCNEIL 1.s o Blestinl Enginecr, P.0. Box 8, Kokstad, E.
l;r uaiand, 4700

MEINTJIES P.A.: Eloktrotegniese Ingonieor, Posbus 21, Knywna.

NILLEN 7.
0850

: Town & Electrical Engineer, P.O. Box 24 Trancen,

MOCKE TM -
MOSTERT §.

MURPHY K
set West. TLH0

Elektmtey Ingenieur, Posbus 19, George 65%
Mnmmpul’%ll‘fl ical Engineer, P-0. Bax 19, Somer-

0.
ODENDAAL M.W.: Elektrotegniese Ingenieur, Posbus 4, Alberton.
1450

s
PALSER D.C.: City Electrical Engineer, P.0. Box

Cape Toun.

5. Town Electrical Engincer, P.0. Box 278, Gwelo,

PIKE EB.. Blectrical Engineer, P.0. Box 551, Bethlehem. 9700

"Y“-!ETER D E.T. Elektrotegniese Stadsingenieur, Posbus 14103,

Verwoerdbu

PRETORIUS DR,

PRETORIUS E. DE C.: Eloktrotegniese Stadsingenieur, Posbus 113,
Potchelstrom,

PIH'“NINUSJW Asst, Elektrotegniese Ingenieur, Poshus 23, Nigel.

rnm)cm D.: Town Electrical Engineer, .0, Bax 67, Phalaborwa.

Mxrrey we. Electrical Engineer, P.0. Box 3. Strand.
ROBSON K.G.: City Electrical Engineer, P.O, Box 529, East Dok

RUSH W.G.: Town Flectrical Engineer, 0. Box 76, Dundee. 5000

wenieur, Poshus 60, Sasolburg. 9570

ASSOCIATES/GEASSOSIEERDES

B.
BAMBER F.W.: City Electrical Engineer, P.0. Box 1803, Bulawayo,
Elektrotegniese Ingenieur, Posbus 3, Vanderbijlpark

roep Ingenieur, Posbus 258, Bloemfontein 9300

ml'i:n €T, Asst. City Electrieal Eng., P-0. Box 82, Ciipe Town

:m.a Xnmy‘m.v.wmmn;, Posbuis 1079, Bloem-

s 808, Kempton Park 1620

Adlunk Elektrotegniese Stadsingenieur, Posbus

Box 147, Durban 4000

Akl Mmager Blactricity Dupt.| BO: Bax o0,
LuuwHAL e Elektroegniese Ingenieur, Posbus 12, Paarl 7620,

M.
MCINTYRE HA: Asst. Town Eloctrical Engineer, P.O. Box 35,
Vereeniging. 1930,

NORTJE 6.4 Adjunk Elektrotegniose Studsingonieur, Poabus 145,
Germistom, 1400

0.

OPPERMAN D.J.: Elektrotegniese Ingenieur Posbus 45, Springs 1560
RAUTENBACH G.F.;
Klerksdarp. 2570

Elektrotegniese Ingenicur, Posbus 99,

CHOLES EH,; Manager (Planning and Technieal). P.0. Box 60,
Juhlnnhb

ITH A M Pmlriml Engineer (Distribution} P.0, Box 369, Port
Eluahd‘yq
STERNIAME P.1: A, Elobtrtoprio Stadingenien, Prabi
14013, Verwowrdburg 0140
SURTHIZES ELHL: Depuity Town Enineer, 20, Box 215, Buksburs.

v.
VAN SCHALKWYK AP.: Asi. Stads Elektrotesnioss Ingonicur,
Posbus 288, Rloemfontein. %100

WILLIAMS A
WRIGLEY P
Rhodesia.

Deputy Electrical Engineer, P.0. Box 78, Salisbu

E..: Elektrotegniese Ingenieur, Posbus 42, Mafeking.

70
'I‘BNmTal Flektrotegniese Ingenieur, Pml.ml "l,\du-»bm 2740
HERS Ingenieur, Pos

o
TRAUTMANN E.P.E.W.; Electrical Engineer, P.0. Box 9, Lady-
smith. 3370

TURNBULL A F.: Town & Electrical Enginser, P.0. Box 35, Ver-
coniging, 190

V.

VAN DEN BERG A.J.; Eloktrotegniese Ingénieur, Poshiis 94, Krugors-
dorp 1740

VAN DER MERWE D
bank,

A nsn MERWE F.

2500
\'AN IiBEItI)L\I W.LB.: Elektrotegniese Ingenieur, Posbus 201,
Heudelbery.

MEERIERVOOKT d K1
, Barberton. 1900

VAN TONDER C.J. Eloktrotogniese & Werktuighundige Ingenieur,
Posbus 21, Odendaalsrus 6450

AN WYK AA: Elekirotegniese Ingenieur, Posbus 45, Nelspruit.

: Elektrotegniese Ingenieur, Posbus 3, Wit-

Flektrotegniess Ingenieur, Poshus 8,

r, Posbus

Elektrotegniese lngenis

VELDSMAN D.E, Elhtrotegnios ingenieur, Posbus 07, Visheid.
310
VERSCHOOR DLR.: Town & Electrical Engineer, P.0, Box 36, Fort
ViR T Ingenieur, Posbus 9 Meyertan 1960
Iekirotegnicse Ingenleur, Posbus

K. k]“l:‘!mkmxm]ngmlmr. Poshus 45, Springs.

VENTER G.A
VON AHLFT
1560

w. Y
WADDY J.C.: City Electrical Engineer, P.O. Box 338, Pietermaritz-
b 200

b 2000

Z.
ERVOGEL E.W.: Chief Electrical Eng., P.0. Box 44

DK
B.

BEKKER M.J. Elektrotegniese [ngenieur, Posbus 96, Louis Trichardt
HDEVH [) M EVE)IINKE miese [ngenieur, Pmbul 21, Tarkastad. fﬂ'm
BOTH A Hoof van Klektriese Afdeling, Posbus 6, Delman. 710,
BUJ A Elzklmlﬂ(ﬂ! !nml!ur Poshus 34, Orknay, hm

T

c
CLAXTON H.D.: Electrical Engineer, P.0. Box 71, Graaff-Reinet
6280,

Eagineer, 0. Box 48, Velksrust, 2470

e
AUTH Wb Ch\‘dﬁmm .
tnds  Elektrotogniese Ingenieur, Poshus 15,

mr BRUYN €D S
681

senieur, Posbus 48, Erm
B.ldl -I E P.0. Box 45, Nelspruit. 1200.
“{y\!l room, 0510

anlmlm!m Eotnioot, Poabio BT, Viljoenabioon,

R
FLETCHER J.L.; Deputy Blsctrieal Rngineet, PO, Box 147, Ditban,

(;msa/mnp.l Hoof Eloktrisidn, Pasbus 14, Koppies. 9540
E E.: Eietrieal Foreman, P-0. Box 15, Mataticle, E. Gri-

?»mwl N(‘ B(‘B Flectrieal Engineer, P.(0, Box 48, Ermelo, £150
of Elcktrisitn, Posbus 43, Harrismith, 9880

JOOSTE PAL:
JORDAAN PW.: loktronogniese Ingonicur, Posbus 23, Piet Retiof.
e

K.
KOBUS EE.; Senjor Elektrisié
KOR LA Waurm. i Tektrenegniese Ingenient,
'KRBK! W.F . Privaataak 2209, Otjiwarongo. 9210

VMEO KONVENSIE VERRIGTINGE MEI 1976 £l

i, Pasbus 5, Postmasbury, 8
Poshus 55, Mie lldnhum




A new time-saving
technique for
receptacle wiring

\
Scotchlok self-stripping Electrical
Tap Connectors
Now approved by the AMEU

1. Insert run and tap wires 2. Drive "U" Conlact down. 3. Snap hinged cover

Electro-Products Division 3511

PO BOX 10465 JOHANNESBURG  TELEPHONE 363211
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L.
LAAS C.P.: Elekirotegniese Ingenieur, Poshus 15, Kenhardt, 500

cp
iston Tvl

lenicoe. Nﬂ‘u\

MA“MSJ& Posbus 10, Carnarvon, ohabis

MARA A B Electrical Eng r,PD Box 21 Komga, 4550 ordons By
MULDER | A s rg. aff-Reinet C.P.
MYBURGH G.: lekirotegnisse Ingenicur. et 4, Kuruman, 8460 Grahamstown CP
% reytown Natal
NEL 8 -um Elallrnleumm Ingeniour, Posbus 33, HLmum
Kingwil sLown, 5600 Henneman OVS
NIEUWENHUIS J.F - Howick Ntal
B o
PAGEL P8 Fletrotegucne Iogeniosr, Munisipaliet, Pletten: 1y
benghun Johanneshurg
PEENS 3.6 Dorpingenieur, Posbus 30, Carclna. 185
PIETERS] Blekirotegrisss Tngunieor, Posbus 64, Ladybrand, :

46, akamas K
POLLOCK T': Blectrieal Engineer, P.0. Box 3, Gordons Bay, 7150 {eetmnshoop SWA
PRETORIUS P.IR.; Stads Elekirotegwiess Ingenieur, Poshis 36, empton Park Tvl.
Veybure, 8600 enhardi KP*

s - mbees

SMALL C.T.R: Town Electrical Engineer, P.0. Bax 9, Beaufort West, ::\.zmﬂﬁalwn cr

SMITH F.H.; Elecirical Engineer, P.0. Box 42, Despatch. 6220 Uit By

;WAR!' TL: Elektrotegniese Ingenicur, Pasbus 10, Glencoe, 2990, ity
omghi CP

VAN DER SCHYFF G.W.: Stadsingenieur, Posbus 3, Bethal 2031 .,,'::,‘.t:‘ ovS

VAN ROOVEN H. Waterwerke en Elekirotegnicse Inge- roanstad OVS

nieur, Munisipaliteit, Kickwoos. 6120 rugersdorp

Vllwmm»\ PG Box 82, Cape Town, 5000, uruman KP

0. Box 21, Jeffreys Hly 6330 L
b Ladybrand OVS
WHEELER 1.0.: Posbis 13, Burgersdorp. 5520 A sl
ichtenburg Tvl
ZWIEGELAAR A G.: Hoof Elektrisién, Posbus 60, Thabazimbi, 0380 s Trichardt T
Lydenbung Tvl
M.

Jafeki
atic 0. Griokvaland
vl

LOCAL AUTHORITIES/PLAASLIKE BESTURE

Adelside C.P.
Alberton Tl
Aliwal North C.P,
Jusborton T,
Sedionview Vilige Cou 0.
S Odendanisrus OVS
O Handse Ranoesske adminisrasleraod
Orkney
loemfontein OVS D‘llllllmp SWA
dokshurg Tvl. Ouishoom KE
thaville OVS :
kpan Tl KP
redasdorp KF arys OVS
rits Tyl alaborsm TV
irgersdory KP Natal
o etershurg Tyl
Cape T et Retief T1
Carletomi
Camarvon,
Carulina Tvl.
Ceres
Cradock K
D,
Dé Aur KP

. |
Pért-Urban Aress Health Roard, Pretoria Tl
Q.

Queenstown CF

tancontiin Tyl

&
E. Sandlom ovs
Fuchville TvI Sl e or
Fort Beaufort CF Somerset West CP
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@ Hawker Siddeley Africa (Switchgear) (Pty) Limited

Have pleasure in announcing that they can offer the most comprehensive range
of medium and high voltage switchgear in Southern Africa.

Medium Voltage : 11kV — 33kV

Air, Minimum oil, Bulk oil, Vacuum and SFs circuit breakers for Indoor or Out-
door application.

Isolators, on-load switches and switch fuses.

High Voltage : 66kV — 550kV
Minimum oil, SF; circuit breakers for Indoor or Outdoor application.

Isolators: Type — Sidebreak, Centre break, Double break, Vertical opening or
Pantograph.

CAPACITORS
REACTORS
LIGHTNING ARRESTORS
HIGH VOLTAGE CABLES
CONTROL PANELS

SALES DIVISION:

3rd Floor, Lawsens Building,
Corner Bertha & Jorisson Sts.
BRAAMFONTEIN 2017

Telephone: 724-9382/3/4 — Cables: Hawkswitch, JHB.
Telex : 8-3017

MANUFACTURING DIVISIONS:

Hawker Siddeley Electric/ATW,

P.O. Box 417, Roodepoort, 1725

Telephone : 763-5811 — Cables : Hawkwill, Roodepoort
Telex : 8-3017

South Wales Electric,
P.O. Box 950, Kempton Park 1620

Telephone : 975-5966 — Cables : Souwales Kempton Park
Telex : 8-7851

Hi-Com Power & Control (Pty) Ltd.
P.O. Box 70, Kempton Park 1620
Telephone : 975-7526 — Cables : Switches Kempton Park

o
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P
Phowwaro (PUy) Lid: PO, Box
s (S A0 (Phy

h
(Piy} Lid: 1.0, Box 3002, Pretorin S

1460, Tel: 5
) Ltd: P-0. Box 5912, Johan Stone-Stam;

R
Raychem (Pty) Ltd: P.0. Box 134, Olifuntsfontein 1665, Tel. Pretoria:

n Co, (Ply) Lid: P.O. Box §

el & Commile
000, T

31
Py} Ltd: P.O. Bax

Man,

own
ing Diviran (Pty) Lids P.0. Box
A) Ltd: P.O. Box 285 Bakshurg

1282, Randburg 2125

0. Box 43075, Industria 2042, Tel

Lo P, o 9 3 b et
e & Coid 6 Py} Ltd: P.O. Box 10465, Johannesburg 2000, Tel
rolle Parsans
u.
Uniplan (Pty) Lid: P.0. Box 7
nch Catie 20, (Piy) Lid: PO, B
. v
P.0. Box 395, Pretoria
no 5 Vaja Products (Pty) Ltd: 0. Box 95247, Northeliff 2115, Tel: 675
1d: .0, Be 264 :
: 'J 5 27 1 Van Nickerk D), en Venmote: Posbus 50845, Randburg 2125, Tel: 48
A Lud: .0, Bo e el: 25 2874
) W,
Siemens 8.4, (Pty) Lid: P.0. Box 4583, Johannesburg 2000, Woce Distrbutors: PO Box 4 00. Tol: 217811

2500 Wardle & Si

INDEX TO ADVERTISERS - AANW'

Puchs Blectrical
C

Asea Electric 4
Bowmast (500 Run effs a8 well)

M.
Nedbank .
Cover2  Phosware ...,

The Chemilite process removes
all dirt, sludge, moisture, gases
and corrosive acids from the in-
sulating oil. The dielectric
strenght after purification is
guaranteed above 60 kV without
breakdown and easily surpasses
new L.E.C. (International Electro-
Technical Commission Spec)

Chemilite also purify hydraulic,

oils, and supply transformer
breathers.

You
thousands. |Eezcoos]
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AWCO

Solidal
kabels cables

TERMINAL LUGS FERRULES AND GLANDS
AANSLUITORE BESLAGRINGE EN AFDIGSTUKKE

CUSTOMER SERVICES DIENSTE AAN KLANTE

AWCO SOLIDAL cable applications design AWCO SOLIDA-kabel: toepassings, ontwerp
and consultancy. en raadpleging.
Detailed literature on cable ratings, accesso- Breedvoerige literatuur oor kabslaanslae, foe-

ries and tools. hore en gereedskap.
Demonstrations. Demonstrasies.
Compression tools for hier. Drukgereedskap te huur.

Distributors for

OFS. and
Verspreiders vir

Transvaal, O-FS: an

Natal, Botswana, Lesotho, Swaziland

POWERLITE
ELECTRICAL

WHOLESALERS (PTY.) LTD  riatacoeror "o oRA  Jeb de-2e01




Africon\(obles.
Life Lines of

the mighty Kriel
Power Station.

Picture the scene. It's late afternoon. The new power
station stands silent. Its great cooling
towers resemble overgrown
mushrooms. There'sa flick of a
switch, Coal i fed into hungry
boilers. Superheated seam
surges into the turbines. They
generate 3000 MW of vital
power destined for the
Lowveld.
Qurcables keep this mighty
power station humming and
throbbing-Control the
power that pours o
And this vast installation comes
1o ife. New life. Carried in our

lings.
African Cables. Durable. Completely
reliable. The way a nation's

lines should be.




