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From modest beginnings in 1946 we have grown
rapidly to become a major local industry in the vealm
uf)xnwr transformation and transmission equipment
The power transformer factary is the largest and most
madern of its kind in Africa and has produced units of
up to BOMVA. Other similarly large manufacturing
facilities at Pretoria West produce switchgear and
allied products. At Rosshm we have a very modem
cable manufacturing plant and a new distribution
transformer and capacitor factony,

Backed by such hm_;u mar mhvt huln_] resources and
diverse facilities we are able to offer a complete um
key supply and installation package for either static
power transfommation and distibution or rotating
drives up to and including large mine hoists

We are a South African company, ably backed by a
wealth of technical expertise through our association
with the intemational Asea group, and this has
enabled us to vemain in the forefront of electrical
engineering in South Africa

ASEA

Asea Electric South Africa Li
PO Box 691, Pretora, 001, Telephone (012) )”7“2(] Telex 3725 SA



PIIl]SWﬂII[ LIGHTING

JANSEN ROAD, NUFFIELD,
SPRINGS, TRANSVAAL

s 'e TELEPHONE 818-5811/2. 'CJ
P.0. BOX 391, 1560 SPRINGS
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CU AL

ELECTRICAL AND MECHANICAL ENGINEERS SUPPLIES

2 ENFIELD ROAD
DURBAN

4001
TEL ADD. “CUALCABLE" DURBAN

LINE PRODUCTS

ITT sracksurn

Raychem

SUGAR AND EXPORT DIVISION

ENGINEERING

(PTY) LTD

P.O.BOX 18228
DALBRIDGE

TELEPHONE:
NATIONAL (031) 210285
INTERNATIONAL 27 31 210285

Aluminium and Copper Conductors B PVC In
sulated Housewiring and Overhead Service Cable
W Paper and PVC Insulated Telephone Cable W
Paper, PVC and XLPE Insulsted Power Cable M
Welding Cable

Disc M Line Post M Pin M Shackle M Reel Bus Bar
W Stay Insulators

Ironwork for Overhead Power Lines M Stay Rods M
Stay Wire M Poles M Galvanised Bolts M Washers
® Nuis M Coach Screws Tools for the Erection of
Owerhead Power Lines

Parallel Groove Clamps for AL/AL and AL/CU
Connections [ Preformed Insulator Ties Guy Grips
M Pole Top Make Offs M Line Guards B Armour
Fods @ Dead Ends M Vibration Dampers B Splices

Cable Joint and Terminal Boxes M Joint Box Com-
pound M Solder M Wiping Metal W Jointers Fur-
naces @ Compound Buckets 8 Tallow Flux B Lead
Pots M Besters M Ladles.

Gopper Coated Steel Earth Rods B Couplings and
Clamps W Copper and Aluminium Earthing Tape
and Braid M Lightning Protection.

Heat Shrink Cable Terminations and Jaints for all
Voltages M Heat Shrink Tube @ End Caps and
Boots,

Fletcher & Stewart Mills [l] Rotary Louvre and
Cascade Dryers co Filters and Extractors
Cattle Feed Plants [l Demisters/Mesh Separators

47 VMEO KONVENSIE — MEI 1981



The
Problem| Solution

Optimum load management
with Zellweger DECABIT

1@ safe

probleni'to ensure a contin
electricity supply require

d management 10 improve load tactors an
reduce costs v ng end users

T
efforts loéd manageme
YECABIT. Ze

o5 fast

g commands through exist

nent calls for modern, power natworks for load manager
functions.
A eontinuous research ar

Effective
ible control sys!
d off subject (o various

development pro

resulting cost be an be very gram ensures progress while strong local presence
guarantees availability and service i

EMMARENTIA 219

AMEU CONVENTION MAY 1981



Without us, Miriam Kabako would be

arate, hungry, cold little girl.

Miriam Kabako has never known a life
without electricity. Her grandparents did
In their lifetime the gconemic miracle that
is electrification has transformed the
pattem of living for millions. In schools
township st shaps, community
centres, hospitals, and places of entar-
tainment; on the raitways, in high rise
buildings, down the deepest mines,
electricity has played its vital role,
bringing steadily improving living stan-
dards to families like the Kabakos

And electricity, silent servant of a nation
is brought to the nation through the many
products of African Cables. A South
African company. Suppliers to South
Africa for more than 40 years.

The market leader in action

= *\?’T'c‘?/h 2

1o install, easier to connect to, this
*CNE cable is manutactured by African
especially for township power reticulation.
ign allows “hot” connections, and 5o
s the noed for power shutdowns during

150 Tee-off is connected, with o
dy far connection. Note that the wave-
ut and remains
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thebestlooking
meter made.

witho R
service maintenance.
. Extremeﬂr accurate

Wide load range

* Maintenance freée "Floton" bearing
# Stable in all climatic conditions

Call us if you's re after an outstanding meter.
We'll glad
al

ly send you a detailed
kdown on our lovely Sangamo

I'k.lbertl'.la\li&ﬁo

ELECTRICAL EEFING
A Hubert Davies Engineering Supply Company

B 1306, gheonesturg 2000, Tel 36251
530, 1al 9521
iown 3

et T Telox
Bivion Ensihoaring Buply Company biaoch courywide.

N
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Ferranti Measurements
Limited of Hollinwood,
United Kingdom
manufacture a wide
range of single and
polyphase meters,

-

together with summation

metering equipment,

specifically developed

for your particular

requirements .

The range includes

Single Phase kWh meters manufactured, calibrated and
tested in Sulzer's Johannesburg meter assembly operation;
Polyphase 3 and 4 wire kWh meters of various types;
Precision and Maximum Demend Polyphase melers;
Maximum Demand Alarm meters; Pulsva Electronic kVa
meters.

Ferranti products are marketed in South Africa by Sulzer
Brothers. Proof that only the best back the best.

iR
SULZER  SULZER BROT
th T

¢, Aice Bocer
Caspe Town: PO Box 631

HERS (SOUTH AFRICA) LTD - ELECTRICAL DEPARTMENT
Dontndoniein 20, PO, Box 830, Jobamnesburg 2000, Tel. (011) 7-4170/1/3

i 8012 Tal. (021) 21.5650. Ducbaan PO, Bos. 1877, Durban 4000 Tel. (031) 34 5543
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The Greatest Name in Plastics |

AECHis in the mmof he pla

aterials industry, hacked up by the high leVel
of ras wh, n-v-lolm-nt andiec! vice the coun cometo expect from Ul
These hrand names pi n 13 tios industry in South Africa
‘Alkathana’  Low density polyethylens
w.m. PVC compoind
i’ PV polyiie
N Ayl she,
i for our new LLD

Watoh
& minor revalution in the plastics world!

linear low dansity polyethylens — it may just start

Plastics Division Carlton Centre P O Box 1122 Johannesbury 2000
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Lighting the Brixton Tower

without Thorn C.S.1. Floodlights is like

planning a building without foundations.

An unusual lighting problem
frequently calls for an innovative
solution.

That's why SABC used
Thom C.S..
o make the
Bridon Tower:
ashining
landmark

experience
in outdoor lighting goes back 50
years and today covers 164

g specialised
research. Pioneering most of the

light sources you see today, and

any lighting challenge.
Andit’s

fop
African organisafions
todk

ay.
Your specific lighting needs
may not be those of ﬂ'bsn%ABC.
That's why you need fo look
atthe International expertise

I} and knowledge that Thom will

offer you.

THORN. Improves the quality of light.
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PROCEEDINGS
47TH CONVENTION
4TH TO 6TH MAY 1981
ELANGENI HOTEL
DURBAN

VERRIGTINGE
47E KONVENSIE
4 TOT 6 MEI 1981
ELANGENI HOTEL
DURBAN

Rev. Jock Ellis opened the proceedings with seripture reading and prayer.
Ds. Jock Ellis het die verrigtinge met skriflesing en gebed geopes

TABLE OF ATTENDANCE/TABEL VAN BYWONING

Honorary Members &
Guests 40

Engineers 89
Associates 17

Local Authorities 65
Affiliates

Ladics

Staff

Erclede

Gaste

Ingenieurs
Geassosicerdes
Plaaslike Besture
Geafilieerdes

Dames
Personeel

Apologies

OFFICIAL OPENING
AMPTELIKE OPENING

MNR. P. J. BOTES: PRESIDENT

Verwelkoming/Welcome

Sy Edele Minister De Klerk, her Worship Madam M Mk

Hotz, gaste, dames en here — dit is vu- my aangenaay

u almal mrmk welkom te heet by die 47ste 1(“,..“,..= .....

die Vereniging van_ Munisipaie ~Elektrisiteltsondarnemings

van Suld-Afrika In die Géate Jaar van

In die besonder wil ons die geagte Minister van Mineraal en

Energic Sake, mnr. F. W. de Klerk hier welkiom heet, wat to

s yan Al 4y fackecuiiseadtloty: s Apd i Aty e

ona ts veruer met 3 teemwocrdigheld en om die openingarede

te lewer, Na 50 'n algemene verkiesing is dit miskien ook

'n asemskepkansie.

14 1 with rogrot thet 1 have o sunounce the deaths during
past year of Mesers, D. Murray-Nobbs, D. A, Bradley and

LE il .na i stand for a moment

mark of re
Oclk wil ons ummnd -unmm heet verteenwoordigers van
die volgende instansies

Die Instituut van shd:klerh van SA. wat deur mnr.
Haygarth verteenwoordig wo

EVEOM — nm-nwaoedu- rl!ur mnr. Jan Smith, Voor-
sitter en mnre. Stofberg en Wohlberg.

Ciskei Government — Mr, Jlm Piva.

Lesotho Electricity Corporation — Mr. Colin Dunn.
Department of Man Power Utilization — Messrs. Weich
and Roskin.

wvan Pos- en

i en O
‘heidsdienste. o

‘The National Building Research Institute and NEERI of
the CSIR,
‘The S.A. Bureau of Standards.
S.A. Railways and Harbours,
University of Natal
Ok het ams verteanwoordigers van die Pers ier vandag.
In die besonder wil ¢k graag mnr. Uys, Raadslid van Stellen-

bosch ook hier welkom heet, een van my leermeesters aan wie
ek baie dank verskuldig is,

AMEU CONVENTION MAY 1981

15

Here ons waardeer u teenwoordigheid hier vandag en vertron
dat u teenwoordigheid die basis sal vorm vir nog beter kobrdi-
nasie en samewerking.

We also wish to welcoms the representatives from Zimbabwe
— your presence is appreciated

It is with great pleasure that | now ask all the Past Presi-
dents and Honorary Members of this Association present this
‘morning to stand up so that we can greet you and see who
you all are.

Thank you.

May I ask Mr. Ronnie Simpson, Past President and Honorary
Member 10 stand up again please. Sir, almost exactly 21 years years
#go on § May 1960, you were inducted President n( dm
‘Asuociation. You were the Jast Gity Electrical Engine

Durban to hold this office = Yemarkable'that, -:ur
all mm years, Mr. Fraser, yuur fmediate suevessor,
hecome: it W trast that the pracsedings toduy: Wil
bring hnek pleasant memories to yourself and to your good
Iady. Than}

We are naturally pleased to have with us m-  Praser, Presi
dent oty this morning, I may now tell y Mr. Fraser
was very s fow days age and we i ]Jlund to see
Him 0 £l lnd henlmy M-

May we at this 50 congratulate Mr. Fraser and his
nnrr:e:lum \xluul‘nl]y decorated hall and all the amenities

May 1 now eall on Her Worship the Mayor of Durban, Clr.
Mrs. 8. C. Hotx to welcome you to the Convention.

WELCOMING ADDRESS BY HER WORSHIP
THE MAYOR CLR. MRS. SCHOTZ

Mr. President, the Honourable Minister, Ladies and Gentle-
‘men, it is for me a pleasure to welcome you to Durban to the
47th Convention of the Amociation of Municipal Electrieity
Undertakings of South Africa.
Hierdic Konvensie is vir Durban 'n heuglike gebeurtenis aan-
gesien ons Stadselektrotegniese Ingenieur, mnr. Denis Fraser,
sident van hierdie Vereniging ingehuldig word
g the 66 years since was founded, Durban
has had 5 city electrical engibeers who have all achieved this
honour but I, as mayor, would like fo may thit my welcome
to you all cannot help being that m we
are to see the head of one of our most !ancrunl departments
Deing invested 55 president s his four predecessors. have

1u



Mra. 8. C. Hots.

Minlsinr, bale daskis dnt o 04 Durban gekom het

Meneer

f office — I can only assume that you are
e delegates don't “Light up the
"Amongst the information that waa sont fe e by Mr.
Fraser, were three welcoming speeches of past mayors of
our city at previous conventions held in Durban,

T felt aa thought I were reading in the true archives of events
and not Just of 21 years ago and | am lost in admiration of
the .uuw\h not only of our city, but the growth & us,
is directly relsted to the cxpansion of our el
akings.

In 1960 the then mayor bragged about the 4000 houses that
were being eonstructed and the 20 000 houses that were being
planned to afloviato the dusiale thustage ot ol e
Indian population e exprossed reserv

to Whel”l!r electricity ’||pph~a should be provided for these
homes, Fortunately his suggestion st the time that gas be
stalled did not find favour with our elty electrical engineer.
The building of those hames is now history and we aro &
present involved with Phoenx which will pravide 32000
wnits ultimately housing 2: .

"The clectrical reticulation In this city within a city has placed
an enormous load on our electri partment

the acute shortages of staff and the continued expansion of
our undertaking, we can, a3 a city, be justly proud of our
electricity department.

Electricity service has been hampered by lack of qualified
saff, Stepa have bean taken to fmprue the grading sructure
for arti staff and there extensive training
programmes to qualify non- Ve Sttt fo ihis maertial ser-

vice,
It hag always been my belief that the serviee that they pro-
vide is undervalued and taken so much for granted by all
who expect power at the turn of a switeh without giving
any thought ta the magnitude of work load on those respon-
b for providing thia mesers lunity to thedsands of PSR
An Durban {s wue of the malor £rowdh poiota i1 the soustsy,

iro dem; | be made on our electricity de-

s o o ek important expansions
of all should be reticulation far. sepplying the haned of the
people in our surrounding tow: all aware of
what ia being done in this nspm in snwu. md 1 sincerely
hope that the day s not ¢ mo far away
g will enablo

Sramatially the e ot iy of peay ay.
“The population of the ity i almost ono million e ot
electricity have increased by 40785 times since the commis-
sioning of the Point power station
ast 10 years Th
reach R160-m this financial year. In the 1979-1980 financial
year our cnergy salos became bigger than those of any other
municipality in the Republic and, for the first time, execeded
those of Johannesburg.

rovide fnclhl.y wlnrh could”
 tod

We have over 185000 consumers — more than any other

municipality in the Republic,

1 ean go on In this n, Mr. President, telling you just how

great Durban’s electricity department is, but what I am really

saying to you all s that electricity in this modern age is an

:ndw:n‘mahl tosl without which no industrinlised nation
rvive,

Mencor die Preshdeat, sk s daarvan seker dat hlerdie Kon-
vensie baie geslaagd sal

ook farward t the tizaes 1 shall be spending itk o and
oneo again, on behalf of my City I welcome you al

MR. P. J. BOTES: PRESIDENT
Your Waorship of course for us there can be only one Durban.
I can assure you we will enjoy our stay here. Thank you very
much for welcoming us to this beautiful <ity of yours

The ladies especially are looking forward to what you here in
Durban itve fn stars for them. Of course the men have to
work for their cxistence. Kindly convey to your Couneil ou
appreciation of thelx invitation % s to hold the Convention
in Durban,

OPENING ADDRESS
OPENINGSREDE

Dames en here, ons Is besonder bevoorreg om die Minister van
Miersle wi Esuighoabs 1y Edele mar F.W. da Kierk by
ons te bt om die 47ste | K.ummm van die VMEO to open.
Frederik Willem § Maart 1036 gobore, Hy
i LB, rey Iof in 1965 axh 4 Univers
sieteit van Potchefstroom vir CHO.
Gedurende sy universiteitsloopbaan presteer hy nie net op
akademiese gebied nie mane neem ook 'n leidende nandesl in
studente-aangeleenthedn en was onder meer Ondervoorsitter
van die Studenteraad, van die ASB en die
wenner van die Abe Bailey Reisbeurs.
Vanaf 1061 prakiiseer mnr. De Klerk as prokurear op Ver-
seniing en dien in verskele hoedanighede in dle gemeensap.
Hy ngang van 1973 as Professor Administsatlefrg
by die Pnu:bsf!&rwmie Universiteit Ml\mkl gevolg
van sy verkiesing tot Volksraadslid vir die Aq‘[dehr\g in
November 1972, kon hy dic betrekking nie sanvaar nie
Hy et as parlcmentatd op verskeie Gekose Komitces gedien
Op 3 April 1978 is mnr. De Kierk aangestel as Minister
Sedart dld datum bekdea by op wrsklllrndt stadiums die vol-
alks-
wpisyn i Penaicans, Iport & Ontspuaning, Myswess o Om-
gewingsbeplanning en Energie.
As gevolg van die rasionalisasie van die sentrale Staatsdiens
en hersamestelling van departemente, beklee hy met ingang
van 1 Maart 1980 die portefeulje van Mineraal- en Energie-

sake.
Ladies and Gentlemen T now call on the Honourable the
Miniater of Mineral and Energy Attairs to offically open
T dia, W Mt vas) Minarsdl'on Enerpelnka.

Sy Edele Minister F. W. de Klerk,
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Aberdare and gc\n‘fe that's who. We make cll the energy Irunspoﬂ and dis-

tribution cables, ranging from mains voltage to 42kV, necessary fo supply the power

and fo fum on the lights.
Andto keep the power flowing, we supply a umqve‘ advisory service and after-
sales

keup.
Guess who helpe el
toturnonthelights oo
« =
-
D me Am EDENVALE:
nDarkest Alrica (@remp) i

1041) 45331

S——
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OPENINGSTOESPRAAK DEUR SY EDELE F. W. DE KLERK, MINISTER VAN MINE-
RAAL- EN ENERGIESAKE

vir my besonder enaam om u tos te spreck en ok
k u vir die geleentheld wat u my vanwcé dic sard van u
eniicing bled om 'n pasr gedaites met u te wissel oor 'n
ok kale belangelc i amif snergle. In die
besonder wil ek graug kortliks die socklig plaas op
nemende »!uy na energic en die behotfte amn nm}prhupn-
ring wat daaruit veortvioel,
Energie het in die onlangse jare scker oen van die mees
Sl of WONGEIEE dhaerenns Vi byl mevct i e
so in die eerste instansic omdat ¢ baar is vir
meeste vorms van menslike ak ‘mn 1 e instan-
sie weet ons dat waar energie voorheen valap en gecdkoop
was — tewens die boskikbuarheid dnurvln ux vanselfsprekend
aanvaar is — die posisie in die onlangse tyd heeltemal omge-
keer het. Daar bestann nau_graot besorgdhisid oor die vol-
doende beaidkbaasheid van alle vorms van encrgie, en wel in
s ' mate dat enersie suam et voodsel vanday us cen van
die wéreld Mc mnlsh probleme beskou word. Dit is derdens
Intndend sak s Jeb S’ mixclors Jark e sindey niv Wl
gerite kenr et fuliakd poriatie hiet &0 dia onewscedion v
spreiding van konvensionele en die aarde en
Ol kivutbaarheda Wik hlerutt voorsepralt, Dis yrosere vao bev
wustheid hiervan het feitlik sornag verander in 'n byna koors-
agtige socke na alternatiewe en oplossings.
Die wireld en va‘ die westerse wireld, het in dié jare tot
die besef gekom e groei in energieverbruik nié onver-
A IR MR T e i e
opnames van die encrgie-situasle gemaak en beplanning en
beleidsdoelwitte word daarvolgens ingestel om die verwagte
probleme ten beste te kan hanteer,
Die cottglollielin e atotn edl' e verdptfhori wioold
hom bevind, is in ' neutedop geplas deur die gevolgtrek~
k-ngs van 'n studiegroep bestaande uit rml’gmduk-lnd:!u
eftien Lander ondor die naam “Warkshop on Alternative
Energy Sicategieat. Bk wil dnardis. gevelgisekkings Erasg
kortliks aan u noem:
Die studiegroep het die hass enguloeflike bovinding gomaak
dat die produlsic van elie so vrocg soss nle meer met
die toenemende ¥ et Lo
!cnm tot 60 pemm bo die huidige viak styg.
atum nie, maar glo wel dat wat
voorspel word op die lanste Coem 3l fanr 3000 e ched sad
ward, Indion hykomende beperiinga o5 die Broduksle seolass
word, sal rﬂekl»e‘u- tekorte vroeir ontstaan met 'n diencor-
eenkom: korter periode om alternatiewe e..gmcbrnm! m
nmwnkk-l Dse werldl‘((‘ a( ware !nes'mkrlli» werskil
die olickrisis van Olctaber 1973 e 1979 in dié hnl:m[xrike
opsig dat dit nie poltien DT s s aas et I op
'n slgehele wanbalans (amen wireldvrasg. en asnbod van
enorgie be
Hievgie tariAtacs st vo

+1
+

ward, sal vercis dat die

van die nog beskikbare oliereserwes tot daardie behoefte:
ork sal moet ward wat slegs deur olie bevredig kan word
Verder sal die tonemends veany un energie verg dot alter-
natiewe enorgi e dringend cntwikkel word tn dat die
B WeE Van dia whseld sa olle-corhesrienda enorgio-
nomic onmiddellik 'n asnvang moet neem. Die vooruitsigte
vir s aanwending van sider energisbronna ix kertiiks 0
volgende

m 'n hemkcnlu\-nlle ‘bydrae tot die
totale yraag na energie te lewer, m: i aanvaar-
i sal o wiokt plasvind: Dis e
beure by die kernkragsentrale by Three Mile Island in dic
VSA, het die weerstand tecn die nnwendm[ van kernkrag
vergroot. Selfs in Suid-Afrika ense wat teen
die opwekking van kernkrag by oe‘berz nkml is.
Htserkonl bet ewe-sen dia vhiinek cth ' wasidavalle syoter
bydrac tot die wéreld se mrxitbchmm- te mi
is vandag die enigste bowese, ganghbare llurnatlel op
groot skaal. Die wireld beekik oor s il
uaar om dic volle voordeel duarvan te benut, sal 'n aktiewe
program van naversing en ontwikkeling vereis.
In globale verband sal asrdgas slegs in die verwagte vraag
daarna voorsien, mdim uitgebreide en kapitaalintensiewe

interkontinentale gas-verspreidingsnetwerke tot stand gebring
kan word. Alhoews

, ral hierdie bronne slegs 'n geringe bydrac
Gk it s run biendie exu kan maak. Met die uitsonde
van h!d.h-krug. =al die
sonenergie, SiLtankroe o it +a gHieemreis, ow
nie 'n betekenisvully bydrae voor dio cinde van hicrdie cen
kan maak o
Verder sal d» kritieke interafhanklikheid van nasics ten op-
sigte va 'n ongekende
op internasionale viak in die toekoms ves Daa
sal dit nedig wees om kapitaal, arbeid en vmdmgfykhmd =
monster op 'n skual wat ongehoord is in die cnergiegeskicdenis
van die mensdom,
Net o sal verhoging van energioprodulisie uit die beskikbaro
on sowel as betcke-
nisvolle besparingspogings o yrasg s eneriia kan domp
en die gaping tussen vrasg i A
Hierdie bevindings van die werkgroep is u:n npuluu- van die
totale vrye westerse wereld geformulee: it is vanself-
sprekend dat dit ok in beginael ap B skl van Tospar
i s
Ons energiovoarsieningsposisie verskil jetwat van die ander
westerse lande omdat ons oor geen bewese olierescrwes beskik
nie. Gelukkig is ons huidiglik slegs vir sawat 20 persent van
ons primére energlebehoeftes afhanklik van ingevoerde ru-
rtoe sal Sasol I, Il en HI 'n noemens-
waardige persentasie van die lund se petroleumbehoefte binne
mme Jare vers] h! M die verders -ke ontwikkeling

I

o e R sl AARCAB I b A e ki
voarspelde tekort aan ru-clle in 'n groot mate die hoof te hled.

Suld-Afrika is ook in dic unicke posisie om vir sowat 30 per-
sent van sy encrgiebehoefte van 'n binnclandse beskikbare
energicbron naamlik steenkool afhanklik te wees. In 1980 is
bykans 60 persent van die totale steenkoolverbruik vir die
apesidog van s)ekerkiceh singwwend) Einkiriek

“andeal van dié energledracr was in 1978 verantwoordelik vir
20 persent van dic totale netto energie of 36 persent van die
totalo nuttige energieverbruik.

Die toename in die verbruik van energie word deur verskeie
faktore bepaal waarvan bevolkingagrocs, péil van ekonomies:
entwikkeling en -groel, verhoging in die grasd van megani-
sasiec en die strewe na hobr lewensstandaarde sekerlik van die
Afrika verkeer in dié opsig in 'n unieke

. As govolg van die sameloop van bostaande faktore,
Dol ile sogenaatade SheTgie brits bimelandie prodak olte-

wat g s die
tussen die relaticwe wnndnrlnr In cmr;hvu‘hmsk en die

iowe verandering in ekonamicte groct bey
periode, om e
dat hoogs xsmd Mﬂlﬂ
cen bet Indien van die serondersteling uitgegaan word dat
die koeffisien op die huidige h n dat die Suid-
it e skimanie e AL S 55 per
jaar moet groei, om die vinnig groeiende iﬂrulklnx te akkom-
modeer, ea dit beteken dat e vrasg nn energle teen 'a koers

7 persent par Jaas sal groch,

n. qu uthm can surely be asked what ean be done to alleviate
U, pessbuye an the sEgy:sec South Africa.

pe o use of eneriy which s becoming incresing-
Iy mportant in rvation, The effective utilisation
0F ek and bt Wikmindtscn. G wARcs. sey comIdizal B
portant priorities for the future. It s, however, also important
e salva the nrnblem
of dimi ergy Tesources and Teserve
b orrgein el i R
litate adjustment in an inereasingly energy-impoverished
world and which will afford technologlcal development the
opportunity of coming up with more lasting solutions. None-
theless — encrgy conservation remains important — ex-
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tremely important — and would like ta advance a number of
arguments ta substantiate the need for dedicated effort in
that direction.

Firstly it is necessary from a financial point of view. If it s
outh Africa spent approxi

y

takon tats omaidean o that
mately 15 per cent of the gross nnunlml product on energy,
a modest energy T roroation effort tan have & ConHGeTabIS
impact.
The energy industry is particlarly ca al intensive and co
siderable investment is Tequired to provide for growth n
energy consumption. As is generally Nenosin, the u.mp]euun
cost 6f a conversion plant such as Sasol 11 and 111, is
than 5000 million rand. Due to the considerable shsalptivn Iy
the cost of capital equipment u e readily be oxpected that
the eapital cost per unit encrgy outpul will increasc pro-
gressively in future. 1 the req irements of the epergy Indus
try continuously expand at a faster rate than the other
sectars of the cconomy, it Is possible that these sectors will
be forced to make sucrifices regarding capital und growih.
Simultancously we know that South Africa has other
portant priovities requiring vast amounts of money. We must
therefore save energy to save capital.
Secondly we need to conserve energy from a resource point
of view, Energy conscrvation has a retarding effect on the
doplotion of energy resourees. Although South Africa has
adequate coal reserves at its disposal, they are by
no means unlimited. Apart from the steadily increasing
domestic demand, coal is becoming a valuable trade commo-
dity and earner of foreign exchange and as such the pressure

“will steadily increase. We must therefore ensure that
mir v.lu.bu- resources are put to the hest possible use — and

nmn s n.., to the often negative and irreversible environ-

mental impact of pollution caused by large-scale energy pro-

et canverslon and the consuming Indusires the rational
and re mption of encrgy can help to maintain the

||||-I|ly by

Need 1 expand? How then ean we sueceed in conserving

energy®

A prorequisite for the successful implementation of energy
conservation measures, is a knowledge of the various factors
which play u role in the energy conservation process and in
lhg second & positive approach by cach and everyone
ards energy conservation, The ideal aituntion which should
o sl ity . 1 ACEop ace of Smeigy comsvation sty
of life in every sector of the national econom;
Energy conservation measures can be divided into two broad
gnlggurl;-., In the first place so-called domestic measures can
hese measurcs can be implemented in the shart
term and require Titdle or na apia Invesiment, s ths saed
place there are technological me which comprise tech-
Felogical Hprovementa, and. shanges i spparatia and equlp-
et and which araGf Peceaty. IUnESF. T meAsuTey a-
quiring capital jnvostment, The member countries of the
for Economie C:
it #ioupt Igs Ciblerrdtios memseies cam hats & Bepie
ficial effect cven in the short term. ese MEASUres arc
chiefly of a domestic natare and busically Invole beter
me!zy managem
atimated mn through better energy management and
the mmhmmn af wasteful practices, the industrial sector
by far the most energy-intensive industry,
ut 10 per cent on industrial fuel and 5 per cent
mmiw. without affecting output.
eTmore — in order to put energy conservation on
o pm:lw basis in South Africa, speeific objectives Shoutd
be defined for the different consumer sectors, ss well as
targets in respect of total consumption, It is however, abso-
lutely omntm um. a8 many parties fs possible, from both
the public and : sectors, be involved in the implementa-
tlon and executian of decisions in regard to enerky tonserva-
ion,

In die geheel gesien, wil ek dus sé dat 'n belangrike eloment
van ons langtermyn-encrgicbeleid moet wees om energio-
besparing in al die sektore van die ekonomie na te streef en
aan te mu!dxz sonder om die ekonomie te skaad.

Munisipaliteite is groot afnemers van veral elekirisiteit en u
Vereniging is dus in 'n besonder goeie posisie om Suld-Afrika
ob dis gobled van energiebospuring van diens to wees, As ol
dit s, bedoel ek ook nie net die hcv;pn\’ir\g van elektrisiteit
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niie, maar ook ons totule inset in dic vorm van kapitasitoe-
rusting en wat duarmee Fepasrd goar, om elektciens krag
aan die verbruiker te les
74 g g rerak P phnty et e ok ek
nie umwrfnzsmmrmu murhnu wat spesifick op -'lvklmlr
toitshesparing ingestel i Nogtans is danr vir beide d
cindgebrulker en dio Selukatior oplapmmde. bR irateakets
voordele te beha
In dio nasionale belang, is dit gebiedend noodsanklik dat ons
nergie most bespaar ‘en cormatige I:n'pjma}huh‘dmu uan
nergievarsia t it is hier ws rein-
rag: en eioeslastisa samiwarking vir sna vax soves] wirda
kan w
Dit is nodig dat hierdie boodskap van besparing voortdurend
uitgedra word en u kan in die gemeenskappe wat u dien, 'n
besondere rol in dié verband vervul. Ek doen dus 'n bero
op u om u in hierdle opsi ook aan die beste belange van die
Republick dienstig te

In soverre u uu die verskafferslyn aktief is, is daar weer
voordele te deur die optimale aanwending van beakik-
S i oot e N Tt Jwterna
uit kragverkope gordgemsak moet word, aan bande te 10. So
e e ea 1s st ekttt
fasiliteite soos werkswinkelgeriewe, gesofistikeerde toerusting
en dies m selfs skaars mannekrag — wat miskien
verder uitgerull of gedeel kan word as om in isolasie op to
tree, Energie lewer 'n basiese inset ten opsigte van ons kosto-
strukture en nans die ander sake wat ck genoem het, moet
ons energickaste ook oo laag moantlik hou, Hoe belsngrik it
ia By uit die fel. dat die hoofrods n se belang-
stelling samenlike ondernemings in E\mi Afrl‘kl\ geleé is
T ane relaii lns snergiekosts. As ons Suid-Afrika wil sien
grael, moet ons kompeterend bly in die wéreldmark — en

lewor, Aanvaar die uitdaging asseblief, Mag hi

Konvensie van u Vereniging 'n bydrae e ot dhe deatieh

wat ek vandag probeer omlyn het.

Dit doen my nou groot genoeé om hierdie 47ste Konvensie van

u Vereniging formeel geopen te verklaar.

MNR. P. J. BOTES: PRESIDENT

Baie dankie maor. die Minister dat u hierdie 47ste Konvensie

geopen het. U aanmerkings oor die energieprobleme was

uiters insiggewend en dit skilder voorwaar ‘n donker prentjie

van die tockoms,

Maar mar. dio Minister ek het nou vervag dat u yanagyend

van hierdie geleentheid
i e

veer met dioeclfde spoed moet teru uis toe.
Energy conservation s  way of life can only be implemented
if we have full co-peration of everyone concerned. The defi-
nition of energy eonservation must be properly understood
snd endorsed by all the people nvalved, because we have
found retations in existence.
Ot 41 itdaging arit sormses oh ot secsokss s dis
Ministor van ons samewerking in dié verband,
U weer u teanwoordighid hier vindag word houg waardeer
want as Minister moca u verlede week 'n verk
'n Minister is 50 'n verkiesing nie 'n grap nie want u vey
d:t it bie et i di Kesatdeling ale en om 0. gou weer In die
woeg, ver 4
Hice 1 vandag hesiwat oud-maties temwoordig masr ons 58
Maties gun ook die Universiteit van Potchefstroom hul dae
van gloric en mnr. die Miniater, alhoewel u nie 'n oud-matie
s nie Disrs iy besten vlrm dinge en wens ons u alle
toe
et Sehons wil wear gons Nl dificen waardering
aan u betuig op die gewone manicr, Az blyk van ons dank
oorhandig ¢k graag aan u 'n das van die Vereniging. Nog-
manls baie dankie.
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INDUCTION OF PRESIDENT
INHULDIGING VAN PRESIDENT
MNR. P. J. BOTES: UITTREDENDE PRESIDENT
Ladies and gentlomen, before I move onto the next item I

anks to one and all of you who have
made my task a3 President of this Association such & pleasant

B w[xh %o thank the Exscutive Council u0d the various com-

mittees for their loyal support and hard wo

Dit is 'n behoefte van my hart om hier ' paar van die belang-

rike sake te noem wat in hierdie twee jaar aandag geniet het:

1. Die opstelling van 'n nuwe Konstitu
W. Barnard en die betrokke subkomitee

2. Die sanvaarding van dic SABS Gebruikskode vir die Be-
drading van Persele.

My dank aan mnr,

8. Die Tegniese Vergadering, Welkom. In hierdie verbund
weer eens my dank aan mnr. Botha van Welkom en sy
personecl, asook die Stadsraad van Welkom vir die daar-
stelling van die Tegniese Vergadering.

d. Die insameling van feite vir die S.A. Telekommunikasie
«en _Elektrisiteltsyoorsieningsowerheid (SATEKG). My
dank gan die versiillende komiteclede vir hul werk gedoen
en vir die samewerking wat ons van u almal ontvang het,

5. Die doarstelling van beurse san universiteitstudente en
vakleerlinge.

Die betrokkenheid van die VMEOQ by die —

{i) TFAC-simposium; 15/19 September 1980,
() TEK-vergaderings in Sidney, 1070 en in Stockholm
1980,

-

(ili) Wéreldenergickonferensie, September 1080

(i¥) TK 64 — IEK-Subkomitee, Pretorin.

(v) Seminare oor nuwe Elelﬂrmln Bedradingstelsels. My
dank aan mor. J. K. von Ahlften wat soos gewoonlik
die leiding op hom gelln.‘m het en mnre. Botha van
Bloemfontein, Dawson, Palser en Fraser.

Die daarstelling von 'n Gebruikskode vir Aarding. My
dank aan almal wat daarby betrokke was asook aan die
SA. Instituut vir Elektrotegniese Ingenicurs vir die
werkswinkel wat hulle gereé] het

Een van die belangrikste aspekte is die stigting van die
V?r!l!nl- en Noordkaaplandtak Hier wil ok graag mor.
Botha van Bloemfontein en mnr. Botha van Welkom be-
ik i i Lhdbc et il epaasn Bt i vortace

Dan wil ek ook meld dat ek in die loop van my dienstermyn
elkoen van e takke van di besoek het. Dit was oo~
aangename ervarings, ek sal die hoflikheid en nd-
Hhap wat ck oral oabvang bat nie ou ve
rikste aspek wat na vore gekom
is die lede se bemosienia om die mnynm van die publick te
verseker. Dit is voorwaar e hoofsaak by al die besprekings
en meneer die Minister ek kan aan u sé dat d. volk van
Suid-Afrika bale danibasr kan wees oo hierdie toogewyde
manne, manne wa_bereld s om alles moontlik te doe om
die veiligheid van e peak s vaesaie
My innige dank aan al die komitees en subkomitees asook aan
my vrou wat my atyd bygestaas bet, My innige dank gaan
ook Sekretaris van die Vereniging, mnr. Bennie van
der Walt wat met die begin van my dienstydperk ook Burge.
meester van Roodepeort was.
Soos gewoonlilc was die reélings wat by getref het met die
yergaderings, die Togniswe Vergulering te Welkom en die
Konvensic by die Randse Afrikianse Universiteit, puik. Sy
bystand ancadstetelmiong oo e afgelope twee jasr was van
onskatbare waarde en hier wil ek ook byvoeg die hulp wat sy
vrou verleen het gedurende
. Langs hier-
yan Eoodepoert en die m.
partemente van die i gl Roodepourt. uzoal
personeel bedank dat hulle it vir my moo mnnk hee
om to kon dien as President van hierdie Vereniging.
I wish to thank the officials of the sus CSIR, NBRI,
ESCOM, the Department of Manpower and Utilization snd

AMEU CONVENTION MAY 1081

last but not least the affiliates. I appreciate your much
valued ussistance and eo-operation in making my term of
affice such a pleasant one.
1 also wish to thank Denis Fraser, President Elect, for his
support. As you all know Dennis recovered from severe ill-
csses aggravated by sabolage attempts on the electrical
system of Durban Corporation to organise this Convention
which I am sure, due to his uncanny perfectionistic approach,
will be a great success. In terms of our Constitution the Pre-
sident Eloet automatieally beeomes the President at the Con-
vention.
T shall fail in my duty if T do not again road the passage
Mr. Robson quoted when he seconded Denis Fraser’s nomi-
nation for the office of President Elect. It reads thus
“Generally. speaking In polities, and in e generally »s &
rule — you will find some people competent but nof, loyal
Other people are loyal but not competent, and when you find
one that is both competent and loyal, you've found the rarest
of gems"”.
Ladies and gentlemen we can add to this his dogged deter-
mination. It therefare gives me groat p'lmsuw ... ta place
the chain of office on our new President, may I on your b be
half extend our good wishes o him and to his good lndy Val,
for u successful term of off

Mr. D. H. Fraser, I'nauknl rngmerunmm Tmmediate Past
President, Mr, P. J. B

MR. D. H. FRASER: PRESIDE

Mr. Minister, Madam Mayor, distinguished guests, ladics and
gentlemen. 1 am doeply conseious of the honour which has
been bestowed on me by the members of this important
Associstion in electing me to the office of President. Apart
ooy s placiel E LT U Ol e e
sent ghares this honour anc it the opportunity to

this 47th Convention

It is twenty one years since an engineer in charge of the
Durban Electricity Undertaking was last clected President
of the AMEU and I am delighted that my predecessor in
office, Mr. R. M. 0. Simpson, is present with us today as an
Hanorary Member, 1 am indebted to him for his assistance *
and guidance during our professional assaclation over twenty
two years.

Looking over the list of eminent City and Town Electrical
Engineers who have been at the helm of the AMEU since its
inception in 1915, I realise w

joined and what a high stand of performance 1 have to try
1o live up to. 1 ean only say with honesty and sincerity that
1 shall do my best with whatever talents God has bestowed
upon me and with the aseurances of support which 1 have
bud trom my Afrikaans and English spenking friends and
colleagues in the A am also indebted to my Council
T making 1t posebia £ e 10 aceept. the duties and respon-
sibilities of Presidency and heads of other municipal depart-
mients for their help and support.

Thanks are due to our hardworking Seeretary and the loyal,
dedicated and enthusiastic group of staff within my Depart-
ment, ably led by Mr. Alistair Whyte, who have ttended to
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ko this oo can, 1 think, be excused for
casting back aver the years snd remembering
Pearie. who, and events which, have influenced ane's ite and
career. 1 vecall with appreciation early guidance

ragement from teachers at the Durban Technical :-:.«h Sehocl
and staff of the University of Natal. In subsequent years the
friendship and support of a number of outstanding charac-
ters both within and outside the profession of eletrical
engineering and occupying humble and cxalted positions, has
beer greatly valosd; Flmedoss ot perml s 1o Baia them

the multitude of tasks which precede a Convention.
on on i
mis

Finally 1 must acknowledge with grateful tharks the un-
stinted help and encouragement whuh 1 have slwoys enjoyed
from my wife Val over more years than I care to remember.
It is now my duty and pleasure s hask Pidt, Botam, the
retiring President, for his outstanding handling of the affairs
of tho AMEU during the pust two years. 1 bave waiched his
Brogreis from the “ranks” of the Ascociation ower the past
ten years or to and have be iy his growth in
statare (and T am not referring o his mgum and wisdom.
Ok s e vt hy die verrigtinge tydens die afgelope
en die Tegniese Vergadering in
M,-,.a vergaderings van dic Uitvoerende Rand ikatartat.
het vir my ns voorbeeld gedien en ek het eers onlangs begin
besef hoeveel werk en tyd daarasn bestee is.
Danksy 'n belangrike voorwaarde in die Grondwet van dis
Vereniging sal sy ondervinding en kennis altyd vir hierdie
instansie hehous bly en sal ek persoonlik dankbaar wees vir
ay veortgesette leiding die volgende twee jaar gedurende sy
amp ns pas uitgetreds President, Ut erkentlikheid vir sy
diens asn die VMEO is dit vir my 'n voorreg om hierdie
‘welverdiende huldeskrif aan hom te oorhandig.
Piet, el hoop dat hierdie adres jou altyd sal hmnner aan die
)nl‘i wat jy saam met jou vriende in die munisipale diens
verkeer

MNR. P. I. BOTES: ROODEPOORT

Bale dankic mnr. dio President. Hierdie adres sal bealis 'n
ereplek in my huls kry.

ELECTION OF PRESIDENT ELECT
VERKIESING VAN AANGEWESE PRESIDENT

MR. K. G. ROBSON: EAST LONDON

Mr, President, before procesding with my formal duty may 1

on hehalf of your friends and colleagues in the AMEU, guests,

viitors and. sheir ladies: cangratulate you on your slection

to the high officc of President of the AMEU,

1 have no doubt you will add your own lustre to this office

and we nseure you of our loyalty and our support.

May your two year torm of office bring to you and your

wife Val new experiences and friendships and the reward that

comes from serviee freely and unselfishly given.

Go well and may God go with you both.

Mr. President, your Worship the May: vr, dwﬂmlih!ﬂ Fuests,

Indies and pelemen, it i for me o privilege and  pleasure
propose as President Elect of the AMEU for 1981/1083 my

lﬂtnd ol Buanard, City Blettvical Engineer of Johannes-

All.nwgh some of us have diffieulty in accepting it, Wessel
a-:dm was aetually born In the Cape Province — in Vil-

Stamped indelibly in his memory s the ineident which took
place three months after his appointment as City Eleetrical
Engineer,
A major explosion occurred in the 275 kV Substation that
resulted in millions of rands worth of damage but fortunately
no loss of life or injury. The contractors working in the
Switch Hall had left only fifteen minutes earlier.
He holds the Government Certificate of Competency and a
Post Graduate Diploma in Public Administration, is & Fellow
of the Institution of Electrical Engincers (Londan) and a
Follow and member of the Council of the South Afrlcan In-
s\ltuh- of Electrical Engineers.
For various reasons, it is twenty two years since Johannes-
burg provided an President. It s sppropriste there-
foro that the AMEU once i 0
acknowledge at this 1981 il A Y impressive contribu-
o that the Eleebricty Departmint. of the Johansssburs
City Council has made to the activities and progress of the
EU and to the electricity industry in South Africa by
;?]m:mx its present City Electricel Engineer ag President
et

A man of parts is our Wessel — husband, father, extrovert,
raconteur, golfer, bowler, tennis player, bricklayer, gardener,
photographer, veader, public speaker, wine expert, non-stop
talker — and between times City Electrical Engeincer!

As T stand hero awed by this improssive list of accomplish-
ments may 1 be permitted o private moment with Wessel and
ask Dunar's famous question from Macheth Act 1 Secns 2
ine 11

Perhaps, for those of you who have brought your Shilke-
speare’s mu. you 1 should repeat the veference-Macbeth Act,
Scene 2 Line

Those of us i i e enjoyed his Triendship
and his personality.

Ml St Ma sect e MK INRRE
High-
i Hiranck For lwcnty years and has :mw on u\e Exe-
cutive Couneil since 1975,

1 am able to say with convietion that he has a strong commit-
ment to the AMEU and believes in its worth and influencs
12  natiomal body. Above all he works and will continue to
work for it.

Mr. President, ladies and gentlemen, it is now an honour for
me formally to propose Mr. Wessel Barnard, City Electrical
Rt o dobtchiiri A ik Sl AMKU
for the 1981/1983 term.

On your behalf 1 extend to el and bie chermiag wite
Tona our affectionate good wi

Thank you.
RDL. C. VENTER: JOHANNESBURG

Mencer die Prosident, geagte Burgemeester van Durban,
hwuw..mngmmmlum afgevaardigdes, dames en here.

t my toc om net namens die Stad, Johannesburg vir u
geluk te wens met u inhuldiging hier vandag. Ons glo dat u
buie goed sal presteer en dat u 'n baie waardige President

e President, dit is vir my 'n besondere voorreg om

ese President van mny. Wessel
Hy het in 1939, 41 jsar en

met sy vakicerlingskap by die Stads-

3 maands gelede begi
Faad van §ohannestarg. en on twintig jaar gelede het dic
Elektrotegniese Stadsingenieur van Durbar, die President van

het die Flektrotegniese

hlerdie Verenlging geword en
om opgevolg on hier

His school years were spent at Melville School,
Hosrskou! and Johannesburg Technical Hiigh School e
completing his apprenticeship with the Johannesburg
Council he proce military serviee with Special smm
Air Squadron.
Therl-l'ur e attended Witwatersrand University as a bursar
o the ity Couneil whery he obtained & B.5¢. degros in Elec-
trical Engincering in 104
After his pupilage with xn.un. Electric in England he re-
Joined the Johumnesburg Electricity Department in 1949 as
un Assistant
1t s fitting w mknwlulm publicly o singular and out-
standing personal achievemes pprentice Electri-
Shan 1o, Oty Ewﬂnm T Bt At Lt Moakapal
Electricity Undertaking.

18

it e thm:r oo herhaal et N moct ok o of dasr
itlik 0 'n ooreenkoms is of dat

W 1 Barnard's life is lruly a lnz ubin m Wllhe ‘House
story. He is one of the very few men who rose from the posi-
tion of apprentice el.&l.rhilll to City Electrical Engineer in
the same Undertaking. His whole eareer in the City Council
of ln'hlnna!'b\lru was nne of success. He was appointed
sistant Engineer, five years 1ll¢r, in 1954, Methods Develop-
mem Emmer. four years T, Adminhtnllve Enmme'r,
B eiiioy Enshaer thos years latar, Assisten
Goteal Managor three years laler; Manager, Msthramanes
rating five years later and six years later, in 1975,
e, Oy Eloctrical Engineer of what T helieve is the
Sageat Munkipal Eletricty Undertaking in the Republic of
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- Presidest that his technical
background and all the other qualities that he does po

make him an admirable candidate for ]’rv\.dm

AMEU and I therefore have no hesitation in seconding the
nomination. of Mr, Wessel Barnard, City Electrical Engineer
of Johannesburg, as the President Elect for the ensuing
period.

MR. D. H. FRASER: PRESIDENT

Mr. Barnard has been duly prupusul and ,ammed Ave th
any other nominations If not, T have mu
Pansire o decisring. Weas B eoac Wl ciad os Fres
dent of the A it r the period 1981-1983 and would
sk mm p]«:w Tin beme Tervacd wad ik fis yieee oF 8

o et e f many parts, a5 we have he
deseribing all those pal‘ls has taken quite a lon
nevertheless Il give him the opportunity of saying a few
words to you and place the entire blame on him if you find
your tea cold.

d, and
ne, but

MR. W. BARNARD: JOHANNESBURG
Mr. President, I wish you all the happiness and sucecss in
your office a3 Prosident. 1 aesuro you that it will be my
prvilege, to which [ am looking forward, to work with you
during the next two ye
froot cer om hiex te stean as
aardering uitapreck teenoor
i e e i s
my vanmbre hier aangedoen het,
1 would like to express my most sincers
n, not only for his
and advice over the years.
Aan my Voorsitter, Raadslid Carel Venter, |, aie dankie 00k
ngs ¢h onderstenring. 0ok wil ok my dank uit-

ation to Ken
marks, but also for hix friendship

n die Bestuurskomitee van J
adslid mw-mu r vir sy onderste \Anm. e sy
nwoordigheid hic

also @ very par whvr hmmur to the City of Johannes
w, which last pmmm the Prosident 22 years ago when
thhy Kane was electo

Thank you, Mr. Pres

okt it Sl Tox ¥R et

MR. D. H. FRASER: PRESIDENT
ORBITUARY: WALTER MILTON

Gentlemen, the first duty I hive this merning g not & very
pleasant and and s to annoanca the doath of M. Walter
Milton, a former

body who has cmm.bumd a gieat danl £ the poossadings cf
our Association over many years. He passed away recently
and I would ask if you would pll:.ue “stand for  moment in
& mark of respect.

Thank you.

GREETINGS
GROETE

MNR. P. J. BOTES: ROODEPOORT

Meneer die President, ek het "n paar briewe ontvang. Een is

van Dr. Straszacker en ek lees dit graag.

Gengte dra ek my groete en beste wense aan

u gor m n m:m m’x'lml!df Konvensie. Dit spyt my inniglik

dat ek weens ' onlangse hartaandoering u Knhwnuu nie sal

un bywoon nis, Bk ht besonils gosien en hoop
n vertrou nou dat ek wel die VDLZPIM[' s.’llm-kums met u sal

ki meemaak.

Mag u berandslagings vrugbaar wees in die groot werk wat u

en u organizusic vir ons land doen. Met allerbeste wense”,

Die volgende briel is ontvang van mnr. Chris Lombard, ook

n erelid.

“Dit spyt my dat ek nie die Konvensie van die YMEO mal kan

‘bywoon nie, sangesien ek dan in die VSA sal

AMEU CONVENTION MAY 1981

Sal u_assoblicf my gmtusz\ns. aan die uitgetrede President,
mnr. P. Botes oordra met oltooking van "n uiters sukses-
"ollg en vragbars ampstormyn en san dle inkomende prvel-
dent, mnr. . Fraser, met sy verkiosing as president, asook

my wense dat hy 'n suksesvolle ampstermyn sal hé. Ten slotte
wens ck die VMEO en almal wat daarby gemoeid is, 'n baie
suksesvolle Konvensie toe”

MR. W. BARNARD: JOHANNESBURG

Mr. President, 1 have been asked by the President of the
South African’ Institute of Electrical Engineers, Mr. Grant
Park, who is unable to attend, to represent him here and
convey to you and to the Association, the Institute’s very
best wishes for o successful conference

MR. D. H. FRASER: PRESIDENT

I would like to mention that T have had a telegram from Mr.
Bab_ Barton, Honorary Member extending his grectings to
the Convention.

Mr. Weszel Barnard
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PRESIDENTIAL ADDRESS

By D. H. FRASER
(Eng.)

1. INTRODUCTION

The addresses of most Presidents of this Association over the
years form a valusble historical recard of the growth, and
development of eleetrical engine in the municipal sphere.
1 am therefore conseious of a m,mnsxh.h:y to posterity to
comment upon eertain cvents of the immediate past which
have required attention by or influenced the thinking of
municipal Electries

Like the poor, it scems that some of the problems will be
with us always as, for example, the chronie shortage of toch-
nleal stadl. Tho soverity of the problem wil, however, vary

th prevafing cirenmatances and the upAuTEs In seonomic
mivny in South Afriea of the past 18 months or 8o has
strained technical manpower resources almost to breaking
point.

In respect of some of our concerns it is encouraging to realise
that change is constantly taking place and given time things

havo a tendency to sort themselves out to & lesser or greater
degree, For example, I quote from Mr. Ken Robson's Presi-
derelal hdrens n 1477 $2he drop i che gl of ol e
depletion of our

oreign rescrves and the re

appears In Tetrospeet impossible to have lmu{m-d
yoars ago.” Today the picture is far more attrac
Teitis Mithiough it must be sckioaledged Ehat many S
problems mentioned by Mr. Rtobso; led
in these are the continuing rise in oil price and spirall
inflation.

The reports of the Wichahn and Riekert Commissions will
have their fmpact on employment practices and labour rela-
tionships in municipal undertakings and will hopefully, in the
longer term, help to solve the technical manpower shortage
probitm, Atoeptance ot gruss rosts lovel of aew coneepts of
¢quality of opportunity for all and advancement on merit
alone will, understandably, not oecur overnight and consider-

le wi and tact, coupled with boldness, will be required
Ty, all soncerned diering tho Implantation of the Conmin:
T e

Another report of relevance to suppliers of clectricity in
the Republic is that of the Board of Trade & Industrics No.
1889 “Investigation into the tariff policy and taviff structurs
in respeet of the uupll!y nf mummy in South Africa.” This
was instituted by the Minister of Economic Affairs in March
1977 fallowing reastion mm various quarters to sharp in-
creases in Escom tariffs in 1976. However, the investigations
and recommendations of the Board of Trade were not con-
fined to Escom and some are of real concern to municipal
suppliers of electricity.

I the field of Slucation and training an important docament
was released during 1978 by a Commitiee appointed by the
Minister of Nanun.l mmum. under the chairma; w of
Mr.R.C. J. report concerns the training,

status of Engmnerln; Technicians in the Republic ..1 ‘South
Africa. The Committee visualises two streams of

PRESIDENTSREDE

Deur D. H. FRASER
Pr. (Ing.)
1. INLEIDING

Die voorsittersredes wat al in die verlede deur presidente van
hierdie Vereniging gehou is maak 'n betekenisvolle deel uit
van die groei en ontwlkko!lﬂg 70 clekirotoguiese ingenieats-
wese op die munisipale gel wille van die ﬂmﬂil[
beskou ek dit dus as my plig te sé oor
sekere onlangse gebeure wat nin alleenlik die aandag van
munisipale ingenieurs geverg het nic maar ook ' invoed
Thul denkwyse gehad het,

Net 3008 die armes altyd 'n probleem in die samelewing sal
wees, 0 8al ons maar altyd met sekere probleme te kampe
hé, so0s byvoorbeeld die ernstige tekort nan tegniese per-
soneel. Die erns van die probleem sal egter verander na ge-
lang van huidige omstandighede en die snelle toename in
ekonomiese bedrywighede in Suid-Afrika die afgelope 18

maande het die tegniese mannckrag byna geheel en al wit-
P

Mot betreiddng tot sommige van dis probleme wat ons onder-
vind, is dit bemoedigend am te weet dat dasr wel verandering
intree en dat alle probleme mettertyd tog op die een of ander
wyse opgelos word. As voorbeeld haal ck 'n_gedeelte aan ult
mar. Ken Robson se voorsittersrede 1977 — “die daling
in die goudprys, die uitgeputte buitelandse reserwefondse
en die afname In cksterne Kapitaal het daartoe hygedra dat
ons land hom tans bevind in 'n situasie wat twee jaar gelede
enmoontlik sou geklink het” Ofekoon die tocdrag van sake
tans goheel en al anders is, moct ong erken dat ons nog steeds
met baie van um lndbr pmuem wat mnr. Robson genoem
het, te kam oortdurends liepryseiygings wat
Founacd paap met Infinsia tal Goir MioPile probleme.

Die verslae van die Wichahn. en Riekert-kommissio sal 'n
Kroot invloed op werk en werkverhoudinge in munisipale
ondernemings hé en sal hecl waarskynlik haie dus

om op die Iange dusr dls probleem betreffend die topot
op te los. Die algehele sanvaarding
grippe betreffende gelyke geleenthede vir almal
en bevordering llleenllk n die hand van meriete sal

sal vereis word van ledereen wat met die
imnlcmnkvring van die Kommissie se aanbevelings gemoeid

Nog 'n verslag wat op voorsieners van elektrisiteit in die
Rp;mblirk b!hl’!lkmx het, is d«u van die andel
en Nywerheld nr. 1889, “Ondersock na die tariefbeleid en
strulitanr. van toepussing op die voorsiening v elekirisk
teit in Suid-Afrika”. Hierdie ondersoek is in Maart 1077
gelas deur die Minister van Ekonomiese Sake ARE duer
vanuit verskele oorde gercageer is op die skerp stygings in
die Evkomtariewe in 1976, Die ondersocke en sanbevelings
van die Raad van Handel het ezu-r nie alleenlik op Evkom
Dbetrekking gehad nie en sommige hlm.n )m veral betrek-
king op munisipale elektrisiteitsvoorsienc:

'n Belangrike dokument op die gebied van opvaeding en op-
leiding is gedurende 1978 beskikbaar geste] deur 'n komitee
anngewys deur die Minister van Nasionale Opvoeding onder
die voorsitterskap van mnr. aode. Voormelde komitee
se vmlw het. betrekking op die opleiding, benutting en

education in the Republic namely the professional engineer
trained in a university with a thoraugh appresiakion ot tie
fundamentals of mathematics and the scies the
enginecring technologist whose education and traluizg la
more directly carcer-orientated and direeted to
fic fleld of activity. The training of the i tuhe
logist is seen to be the func advaneed
technical education now knuwn as Technikons which, it was
recommended, “should proserve their own identity completely
distinct from \lniwrﬂllu. and mmny improve their stature
by ralsing their own standards.” The engineering technologist
has an important role to play in the electricity supply e
try and it is hoped that the implementation of the Good
will Place hig scademnle fnd

Committee's recommendations
practical training on & firmer foundation and result in the

AMEU CONVENTION MAY 1981

status va in dh Republiek van Suid-

ng van ingenieurs in die Republick
word deur voormelde kﬂm!nbt in dn! vooruitsig gestel, te wete
die prﬂlehnmele ingenieur wat sy opleiding aan 'n universi-
te ar hy deeglike kennis opdoen van die basiese
n wetenskaplike hﬂrrlppe en die ingenieurs-

bt loaphaan en werkgebied. Die opleiding van inge-
nieurstegnolot word beskou die funksic van kolleges vir ge.
vorderde tegnicse opleiding te wees wat
as Technikons wat, soos dasr aan)
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sttraction of Incressing mumbers of youni: men snd wormen
into this carees

1t is gratifying to be able to record that tangibleprogress is
now being made in regard to the of Soweto and

lings dasntos aal bydrs dat ey skademises e prakdisss op:
leiding op 'n gesonder grondslag sal geskied en daartoe

Tl dat 4] Lo e fousr ks -veme blerela Tenie
loopbaan sal kies

Dit is vir my aangenaam om te meld dat daar tans beslis

those responsible for overcoming the initial problems of the
financing of this enormous project descrve our congra
tions, It iy interesting to nete the significant investment in
the scheme by the South African Post Office. There are, I am

aay problems both technical and social, to be
overcome ard Soweto scheme and B('rhlw aome
37 thatw ¢culd usetully by dibessaed ot sus most Tocimicl
Mecting. Apart from the improvement in the quality of life
which the availability of electricity will bring to Sowoto Tesi-
dents, the stimulus provided to manufacturers of domestic
appliances, wiring accessories and distribution equipment will
be noticeable and opens up much needed employment oppor-
tunities.

z uumna AND RETENTION OF STAFF

e AMEU Technical Training Committee pro-
it i Sl developments in respect of train-
ing and retention of staff by municipalitics during the past
two years:

The survey conducted among all member underizkings in
October 1979 revealed a highly unhealthy situstion in many
large and small m nklvnlltlel and the staff shortage situation
can un&v have deteriorated since that date on sceount of the
upsurge in the economy. The AMEU Executive Couneil recog-
nises the seriousness of the problem and has submitted n
‘memorandum on the subject to the United Municipal Execu-
tive.

As I mentioned earlier, this particular problem is one with
which we have lived for a long time and is repeatedly re-
ferred to in the proceedings of the AMEU over the years.
It is, of course, not confined to municipalitiea or to the elec-
trical industry and we all know that the country faces
severe shortage of technieal manpower.

It is clear from a report on Professional Engineering Man-
power Demand & Supply, published in May 1979 by the
Federation of Societies of Professional Engineers, that the
in respect of professional engineers affects all
dbdpllml In m minln' r in the year 1976 only 40% of
meiss wtrs Ellod by’ tha wapuly of pecteesionally qualified
gimaacy, whlle' Ol Egloasriag faead 70%
vacancies filled. It was predicted that by Tob1 Moare could el
e & demand for 2 150 engineers a year of whom 950 will not

be found unless there are marked changes in past trends.

It o sl clear from the AMEU survey that the shortage of
technical staff in the municipal service ix not confined to the
professional ranks, for staff with acceptable gemi-professional
techniesl qualifications are equally diftial to 7 nd
e time of the survey 75 vacancies in
this tnegnry. i s % e ol e
ts. The correaponding figures in respect of professionally
qnnliﬁ:d  elecirical anpinesrs wers 73 vacaneles or 25% uf the
establishment.

In the matter of nnfling in thl Altu:linm nf nltiunxl short-
age, municipal eloctricity unde selves at &
particular dlndv-nl.l!! On ﬂlz Dl!l b;nd mg wnrk load is
something over which they have no control and the demands
for new and inereased supplies simply have to be met. At the
same time the existing plant has to be maintained and re-
newed in order to minimise breakdowns and supply interrup-
tions and ensure safety to operating personncl and the public.
obligations and responsibilities eannot be avoided —
the service must provided in spite of the difficulties. As
Mr. Alewyn Burger put it to the Institute of Town Clerks in
June 1973

“A manufacturer can slways say: ‘If 1 eannot get the
quality and quantity of staff that I nced at rates of pay

gemask word met betrekking tot die clektrifise-
ring van Soweto en groot lof kom daardie personc toe wat
wehelphet om probleme wat aanvankiik met die finansicring
van hierdie reuseprojek andervind is, te oorbrug. Dit is veral
i om te let op die legging wat
e SuAPctasael o Tn M nedek sk Tl B
is daarvan cortuig dat dasar nog heelparty probleme, sowel
tegnies as sosiaal, met betrekking tot die Soweto-projek sal
opduik en sommige hiervan sal dalk tydens ons volgends Teg-
niese V!rgld!rﬂlg bespreek kan word. Afgesien van die feit
dat die voorsiening van elektrisiteit aan Soweto die lewens-
standuard van die Inwoners op in Hobr pell sal piaas aal die

a oot aansporing dien vir die vervaardigers van hishon-
dellllt toestelle,
"t mal Je o die beskikbasratolling van veel. gusogte werk:
geleenth

2. OPLEIDING EN BEHOUD VAN PERSONEEL
ie verslag van die VMEO se Komitee insake Tegniese Op-
|=ldmg bevat feltlike wewewens oor ontwikkeling op dle we-
n die opleiding en behoud van personeel deur munisi-
pﬂlh-‘ile die afgelope twee jaar.

Die opname wat in Oktober 1879 onder alle lidondernemings
gedoen is, het aan die lig gebring dat daar benarde omstan-
dighede in baie groot en klein munisipaliteite heers en dat
die probleme betreffende personceltekort alleenlik sedert
voormelde datam kon vererger het vanweé die bloei in die
ekonomie, Die Uitvoerende Raad van die VMEO is terded
Dewus van die erns van die probleem en het 'n memorandum
(nlg‘xé verband aan die Verenigde Munisipale Bestuur voor-
weld.

Soos ek alreeds daarop gewys hat. het ons al baie jare met

hlandie probless to Jasape an dass word telkes

verwys tydens die verrigtinge van VMEO.

egter nie nnennlik ‘binne munisipaliteite of dln elektrisiteits-

‘bedryf wasr soortgelyke probleme opduik nie en ons is almal

bewds, van die felt dat. dle Ilnd binnekort 'n ernstige tekort
gniese mannekrag sal b

Dit blyk duidelik uit 'n verslag wat in Mei 1979 deur die
Federasie van die Verenigings van Professionele Ingenieurs

uitgegre is oor die Vraag en Aanbod betreffende Professio-
neleIngenieurs dat die tekort san professionele ingenicurs
'n uitwerkhlx het op alle dissiplines. In 1976 is daar binne
‘mynsektor slegs 40% van die vakatures vir professioneel
cpaeioids ingenieurs el tas 1% i e St
Daar is voorspel dat daar teen 1981

e gevind sou kon word nie tensy dras-
tiese veranderings in ﬂl.e tendense van die verlede intree.

Uit die VMEO-opnama biyk dit ook duidellk dat die tekart
aan muni tegniese personcel nie net op die professio-
nele vllldm v»rkam nie maar dat dit ewe moeilik is om per-
soneel met aanvasrbare, half-professionsle tegniese kwalifi-
Kasiex 1o ezt £ fa ebow, e fydh, wam dis. psatne was
doar 70 vakatures in hierdie kategorie, wat ' talort ¥
24% e personcel verteenwi erteenoor wi
daar 73 valatuves virprolossiones] pekwallfissrde Skkiro:
tegnicse ingenicurs, dws. 25% van die diensstaat.

Met betrekking tot. de aanstelling van persanel in ierdio
situasie van nasionale mannckragiekort word die grootato
e W el s A R e
self ondervind. In die een opsig is die hoeveelheid werk wat
word jets waaroor hulle geen beheer kan uit-
oefen nie, terwyl daar net eenvoudig in die toenemende vraag
na elektrisiteit voorsien moct word. Daatbenewense moat die
bestannde nanleg onderhon en versien word om bedryfsteu-

veiligheid van sowel k te ver-
seler. Hierdle verpligtinge en vorantwoardalikhede an nie
vermy word nie — ten gpyte van die probleme
gelewer word. Mnr. S Rliore Bevter ik it  Junie 1973 2
volg nan die Tnsitunt van Stadskler
ervaardiger kan sltyd o die gehalte of
getal personcel wat ok nodig e Kk e e
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whvch will enable me to make a profit, I cut down on
uction.’ A local authority cannot help this. It simply
muxl render the easential services.”

Mr. Burger went on to say that - on the grounds of its un-
avaidable respansibility the local authority
could claim the right t outhid all o n:htr employers for staff.
He concluded that this would result in gencral wage increases
o outbid the local authorlty in & struggle for statt which tho
local authority. could not. win and whikh. the country could

No doubt this is true to a degree but *qually true that
Tewards and remunerations offered to munic)
musthe sufficiently competitive with the private sector and

Administra-
tors in the four provinces over the salaries of Town Clerks
which, in turn, generally regulate the salarics of the heads of
al otber. azpanmnu including the head of the sleciricity

This artificial restraint on the remuneration of the top

offocials in the municipalitics has had the !lfen. of lowering

thc whale salary gradiont to a degree Irh.em he additional
onetary reward on promotion very o oes ok compene

Sate for the inmmd vesponsibiitios of the higher post, Th

can result in Towering of motivation of staff at all lmln and

a lowered spirit of competition within the organisation.

In his Presidential Address to the S.A. Institute of Electrical
Engineers i ln February 1978 entitled “Pulitical Enzmeerlng o
Mr K. A H. Adums attributed the shortage cers,

s and artisans to the lack of pranutmn-l pﬂufbl]

U:s in the

happiness, economic prosperity and the desire to progress
an aim in life. Tn advocating a policy for South Afrie
expressed the opinion that —

“Bad advieo to the Government has resulted In three
fundamental misconeeptions which have hampered South
Afrien’s development in reeent. years, The three miscon-
ceptions are:

(i) That the South African income distribution is one of
the most unequal in the world, whereas it is one of

the mast cgalitarian.

(i) That lhpl should be taken to improve conditions by
e?!rnd incomes, whereas this would worsen the
s

(iif) That the low salaries accepted by top public servants
are indications of commendable patriotism, beneficial
oustry a0 et nary, whereas pre-

clacly the opposite is

Mr. Adams wene on to say that the income gradients in the
Public Service would have to be increased and top salaries
elevated several fold. He added:

“The widely-held view that the Public Services cannot
compete with the private sector only applies when o
gradients are low. With steep income gr:

Public Service is in a better position by !uz' wd will hnd
it easier to retain its staff.”

In view the salary pattern in a depurtment is the funda-
‘mental catalyst which will engender imp

nige salarisse as wat my in staat sal stel om 'n wins te
mask nie, verminder ck net die produksie.’ 'n Plaaslike
owerheid kan dit nie 8 nie. Hy moet net eenvoudig die
nodige dienste lewer.”

Voorts het mnr. Burger gesé dat 'n plaaslike owerheid van-
o sy onvermydelike verantwoordeli
bliek, dasrop geregtig is om voorke,
met betrokking tot die werwing en
to hd, Ter mlmtmg het. hy gest it tot verhoogde sala-
risse T iy e sarlil = owheteld tp CEiol
betrekking tot die probleem van personeel, naamlik n sask
waarteen die plaasltke gwerheld nie opgewasse sou wees of
die land nie sou kon bekostig

In 'n sekere sin is dit heel waarskynlik die geval, maar dit
s 0ok net so waar dat belonings en sal at san muni-
sipale werknemers aangebicd word, met. dié van die private
sektor en ander openbare owerhede sal most kan meeding
om te verscker dat plasslike owerhede ook hulle regverdige
deel van die beperkic personeel bekom. In hierdie verband
het die plaaslike owerheid to kampe met die beheer wat deur
die Administrateur van die vier provinsies uitgeoefen

30 i salaritne i staieicaris it Wost I ol g
die se van die hoofde van alle ander departemente be-
invioed, imaiuitende. die ool van i slokiriititwonderne:
ming.

Hierdie kunsmatige inkorting van die sslaritse vn hoog-
e amptenare in_die paliteite het tot gevolg
wehad dat al die salarisskale e

vering van personcel op alle viakke as die meedingingsgees
binne die bedryf tot gevolg he,

Mnr. K. A H, Adams het in sy voorsittersrede (getiteld “Po-
litical Engincering”) toe hy die S.A. Instituut van Elektro-
tegniese Ingenieurs in Febeuarie 1975 tocgespreck het, dio
tekort, aan ingenieurs, tesnicl en ambagslul togeskry! san
dio gebrek am in die |
hernepe. In 'n wiskundige kaplike ‘behlndelmg van
die under'u'p het mnr. Aﬂlm‘ die belangrikheid bewys van
ruktuur, naamlik ‘n l.lndhidlhg vm e vooT-

uitsigte t oulpe van verhoogde inkoms individu
binne 'n ;Jm iteitegroep, in verhuudin‘ ot die. politieke
stabiliteit in 'n land, maatskaplike welsyn, ekonomiese voor-

uitgang en die begeerte na vnn:italn[ as een van die doel-
stellings in die leve. Die volgende was mnr. Adams so stand-
punt in sy aanbeveling van 'n beleid vir Suid-Afrika —

“Diz verkecrde advies wat aan die regering gogoe is, het

tot drie grondliggende wanbegrippe wat Suid-
A!nh s vuruil(lng die afgelope Jare. belemmer et
Die d

) dat smn—nrﬁk- se inkomsteverdeling ecn van die
mees ongelyke ter wéreld is, terwyl dit eintlik een
van die mees egalistiese verdelings is;

(i) d.nt mpp! tot verbetering van toestande gedoen ©

oort te word, terwyl dit net die situnsie sal ver-
n'mr en

() dat die Iae salarisse wat deur hooggeplaaste staats-
re aanvaar word tekens is van prysens-
wnrdlge raderlandslietde en dat dit sovel tat dic
d se voorded Strek ua Gat dit inflasie teéwerk,
terwyl R e

ris het mnr. Adams gesd dat nie net die inkomsteverhou-
nnp in die Staatsdiens verhoog sal moet word nie maar ook
dic’ maksimum salarisse. Hy het hiorby | gevoeg.

“Die alom asnvaarde standpunt dat die Suatediens nie
‘met d!e pn'l!- sektor kan meeding nie, legs van
toepussing in gevalle waar inkomstaverhoudings 1hag is,
Indien \u. smu.ﬁq..; se inkomsteverhoudings 'n toe.
name sou toon, sou hierdie instansie voorrang op d.'ke
ebied geniet en sou by makliker daarin siaag om

personcel te behou.

Na mnr. Admu se mening is die salarispatroon in 'n departe-
ment om
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verbeterde
I!rlwnmnlux in die hand te werk.
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While it may not be decisive there can be little doubt that
promotional prospects and the possible ultimate financial re-

wards must play an important part when it comes to the
choice of u career.

What is the anawer to the staffing problem ? Obviously it is
not just & question of pay, though this is important. Equally
obvious ia the fact that the solution will not be found in the
short term, taking into account the period of time taken to

uce an engineer or tecl i

prisrity and it ity fos to play
their part in this by offering loans or (i university
degrec courses and learnerships for technician sandwich
courses. The AMEU Exeentive Couneil has recently moved in
4 S5 3 e Rasbelnt i e affors (i DreKitie s
ye t R1000 each to electrical engineering students
at nnm-muu in South Africa

The mcnmm!ndnﬁnna of the Wiehahn Commission will widen
the field of recruitment of technical staff and it is essential
that loeal mmlurllkg should look to all sectors of the com-
munity for suitable training material. It Temains to be seen
to what extent non-whites in the Republic will be attracted to
eleetrical engmmrlnr a a profession. In Durban we have

results In the training of Indians s clectricians
26 haviiy scsaplsted thelx upprenticeaip sines tho sommen
ment of the scheme in 1972, Due to an extremely good re-
ed vacancies it has been possible to be very
\ppointment of apprentices and it has been

Ofskoon dit. nie deurslaggewend is nie, bestaan daar Liow
twyfel dat
toekomstige vergoeding van die allergrootste belang is wan-
neer daar op 'n toekomstige beroep besluit word.

Hoe kan die personcelprobleem opgrlas word? Dit iy of
1k nie net 'n kwessie van salaris nie, hoe belan
al is. Eweneens kan daar rmynoplassing hicrvoor
gevind word nie, veral met inagneming van die studietydperk
wat verels word alvorens ‘n student hom kan bekwaam vir
ingenieur of tsgnics. ook dis e praklisse opledings-
tydperk alvorens hy maksimum produktiwiteit bereik.

spyte hiervan kan 'n verheterde opleidingeprogram as priori-
teit beskou word en ls dit die plig van alle munisipaliteite
om Hlastas by ta dra dous lonings of beurae st te bied

7

van dio VMED et unlangs visgpe in hlsrdie miting gcdm

en daar word tans jaarliks twee beurse van R1000 eIk deur

die Vereniging sanwsbied aan studente In dis lektrotegniese
an Suid ATriks ;

e e e
ot die werwin ‘persol belangrik
dat plasslike A D 7 e et gemeenskap
om geskikte opleldingsmaterisal aanklop. Daar moet nog
wys word n hoo 'n mate Nie-blakes in die Republick aan-
ke, el Yool tot clkirotegnisss, ingenieuremess
beroep. In Durban was daar de uitslae met dk
opleiding van Indiérs s elektrisians; 5 het hul vaklcerling-
skap voltooi sedert die projek in 1072 ingestel is. Dit was
vanweé 'm uiters goelo roaksle wat op geadverteerde vaka-
sares ondervind Iy mosntll o hale eskeir et dle st

our experience that 60% of Indian

et el b ta 8 i gf thels ralnng,
through scademic attainment and success trade te

Tt seems probable that a fair proportion of el e
tices will progress sufficiently in their studies to be appointed
to posts of Emgmﬂnnz or Technical Assistant in the future,
thus providing needed relief in the semi-profes-
Hanal manka:: Unfortunately, tmiversity. louns offered o
Indians each year sinec 1975 have met with poor response and
only one student has comploted his trainin, up
employment in the Department. One further student has been
granted financial assistance and is in his final year of study.

The reason for the apparent lack of popularity of electrical

stelling_v: wees en
golcardat ongevesr 60% van die Tndiérvakicerlings e
simum getal maande van hul opleidingstydperk kwytgeskeld
word op, £Topd vex akademicse bek e en deur hul
ambagstoetse met. sukses af te 16, 'n Groot aantal Indiér-
Jakiserlinge st heal wm-kynhx hul_studies met genoeg
pukses in die toekoms voltool om in betrekkings as ingenieurs-
of tegniese assistente aangestel te word en sodoende die ern-
atigs perscnesiakor: op halt:Frofeasionte gebied in 'n askers
sin op te los. Daar is ongelukkig nie veel reaksic op univer-
HipitalriiEs WAt 108 5 aan Indiérs aan-
e e e 0 i e i e e polels e
Voltooi en *n betrekking in die Departe
Hila halp s ok san nag 'n student varloan en by 14 c-n. in
sy finale studicjaar,

Ofskoon dit nie
die

duidelik is wat die presiese oorsask s vir
id  van inge-

engineering (particularly heavy current) as a

ong university students from the local Indian
community is not elear but it may be associated zitn & ack
of appreciation of the job appartunities in this fiel

has more recontly been made in the training of
apprentices from the Coloured race group and it fs antici-
pated that this sector of the community will be able to make
a worthwhile contribution towards the easing ofthe technical
manpower shortage at all levels in the future.

Besults Jn the sraining of Atricans as soctreal workars under
w Black Building Workers' Act )ln 21/1 1
revurd\n[ in mu sy progoes AT e
G duiblidit it el familiarity
with things of & technical mature In thel? harmo snvironmaent
and will probably change in the eourse of time, It ia antici-
pated that the fuller integration of training of Hlack appren-
ticeswith other race groups following the Wiehahn imie-
sian's recommendations will have a benficial cffect, In that

training of the Blacks will not be confined to

Cownahips, whero facilitics for training and the scope of the
worl undertaken is_somewhat limited, The necd to wrain
adequate mumbers of Blacks in all facets of clectrical en.
gincering assoeisted with electricity hatribation ocaumss
the more urgent with the electrification of Soweto and i
large African townships.

1t does not sppear that the short-term nceds of the country
In profussional and semb-jrofessiontl technical staft can

‘met without an increase in overseas recruitment and it sty
seem. that municipalities will be forced to explore this avenue

kXl

nieurswese (veral in die rigting sterkstroom) ns 'n beroep
onder universiteitstudente uit die geledere van die Imhir-
gemeenskapnie, is dit moontlik dat dit verband hou met die
teit dat die wﬂ'klmunnlllkl\nda op hierdie gebied nie waar-
deer word n

Daar is onlany begin gemaak met die opleiding van vak-
Iicerings i gzlmdue van die Brain bevolkingsgroep en
dnar word verwag dat ierdie sekton
T ol v 1y e Soskond i
by te dra tor die oplossing van die probleem betreffende
mannekragtekort op tegniese gebied.

Daar is minder sukses behasl met die opleiding van Swartes
a3 clektrotegniel kragtens die Wet op Swart Bouwerkers
ur. 27 van 1951 aangesien hulle ictwat stadiger gevorder het
8s sader lpechinge. Dt kan toegealayf word g ol gebrek
kennis omtrent enige saak van 'n tegniese aard in hul
halaboudellve sgterurous, ' stuase Wit bl wsrtiyolih
mettertyd sal wrnnder Na verwagting sal die hoir grand
Taz {ntagrase i Bwaried e die ainler berlingagroose
trdens iy upleldtng van vakleerlinge, soos deur ichahn-
anbevee), voordeligo wevilw hé. uhgeeien Swar-
o 1 Wt 11 e B dorpe opleiding sal onbvang waaz
gerieve siod o
Vonwed die elektettisering v e errie  aatis ‘root Swart
dorpe word dit al hoe ..oodnuknk:r dat groter getalle Swar-
tes opleiding in alle fasette van elektrotegniese ingenieurs.
wese wat in verband staan met elekirisiteitsdistribusic be-
hoort te antvang.

Dit, wil nie voorkom asof daar in die 1and s kortbermyn-
Mmerm aan prﬂlmiolmk en  half-professionele tegnicss

rsien kan word sonder dat personzel in die buite-
Findgeveert iwud i ik bk zof saunluipaliselts pedveing
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ﬂf Tecruitment. We, |n Durban, have had very limited suecess

in previous atéempts in this direction and it is obvious that
salarios and conditions st empleyment must bo dementcably
superior fo those prevalling overseas before one can hope 1o
compete in the international market for staff. If, in the event,
municipalities are able to attract enmnem and tachniclans
from overseas, they will only retain them for a limited period
if salary levels are not competitive with local industry.

4. THE GOODE COMMITTEE REPORT

In response to a resolution at the Sixth Conference on the
Education and Training of Enginecrs organised by the Fede-
ration of Socleties of Professional Engineers (FSPE) in
August, 1973, the Minister of National Education appointed
& Committee to investigate the training, use and status of
Engineering Tochnicians in the Republic of South Africa.

The report of this Committee was submitted to the Minister
in February, 1978 and its recommendations are likely to
assist materially in elarifying the role of the techmologist
and technician in the engincering team alongside the pro-
fessional engineer and improve their education and training.

the term Technologist should be reserved for the holder
of the praposcd Diploma in Teehnology, who would operate
in a broader field, having a greater depth of knowledge and
being more Intellectual in his approach. It also recommends
that employers should use technicins and technologists
where the scope and nature of the work permits. This could
release professional engineers for work more appropriate
to their gualifications and. training:

Local Authorities enuploy latge mumbers of somi-profcssion-
ally qualifi experience great difficulty in re-
Eruiting and nu[nLn‘ taff in this category. If implemen-
tation of the Com ‘s proposals nsaists in the relief of
thin diffelty e wil be. seetel fndeod.

report envisages that Colleges for Advanced Techaical
Education (CATE)  which have- sines ~boey redesignated
Technikons, will be seen as institutions parallel
ties in the field of technical education, awarding
based on internal examinations and validate
Council for Technological Awards. It proposes
into two streama of tertiaty ochnical sducation oulalda the
university, namely the N-stream awards jssued by the De-
partment of National Education and the T-stream mwards
issued by the Technikons. This would secm to make it more
difticult. for the bright apprentice to progress to diploma
lovel as has been possible past, which is unfortunate,
Himittr Tt btk e e of the Ni and
N6 and a new N6 level of mational certifieate will provide
for him an avenue of advancement and the report recom-
mends that transfer courses be arranged by the Technikons
for students who may wish to transfer from the N to the
stream. Such a transfer will, in my opinion, not be an
casy one and svery endeavaur should be. made.to channel
students who have the necessary edueational background
and ability in athematies s sience 0 fullow the T siresm
from the outset. The possession of an ade-
inte senior. cortificato’ aymbol in’ these. fwo. sublects. €0
succass in the National Diploma for Technicians haa been
nalysed in respect of Learner Technica Asistants in the
Dwrbnn Eleg iment over the past ten years, as
v o tabie - T ik e nesn oot o person with less than
4 D symbol at the higher grade has little hope of suceess.

dij )ﬂomn
d by &ty

Table 1

Learner Technical Assistants since 1971 (exeluding current
LTA')
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#al word om van hierdie metode van Seminr
bruik te maak. In Durban is daar in die ve ma)

sukacy hehaat In hierdis Heting en dit ls GGl 36t smie
risse en di nwmrwnn!liet van '!I aansienlike ir

dié in die buiteland moet wees alvorens daar enigsing op
Steasanile meedinging om personeel kan

Indien munisipaliteite inderdaad daarin sou slaag o
nléurs en tegtiél In dle bultaland 1o wart, sal hatl bierile
persone alleenlik kan behou us die salarisse wat nangebied
word met dié van plasslike industriet vergelyk kan word.

3. DIE YVERSLAG VAN DIE GOODE-KOMITEE

Na aanlelding van 'n besluit wat geneem is tydens dic sesde
Kongres van die Federasic van Verenigings van Professio-
nele Ingenieurs (FYPI) insake dic anderrig en opleiding van
Ingenleurs, gehon In Augusts 197, he

Nationale Opy 'n komitee nangestel om ondersoek in
1o stal na die oplaiding, bonutilng s status vAN Ingentturs:
{egnici in die Republick van Suid-Afrika,

Die verslag van hierdie komitee is in Februaric 1078 aan die
inister voorgeld en dic aanbevelings daarin vervat sal woar-
skynlik grootliks duartoe bydra om dic rol van die tegnoloog
on tegnikus nass die professionsle ingwnisur in i Ingenieur-
a9an te definear an om hul onderTiu &n opleiding t ver

Die komitee het aanbevecl dat die benaming ingenieurs-
tegnikus, toegesd word aan ‘a persbonwat hobr onderrig as
NTS 2 ontvang het en wat meer gevorderde work verrig as
die ambagsman of operateur terwyl die benaming tegmoloog
slegis tovgesé word aan 'n persoon wat in besit Ia van die
vourysateldo Diploms. in Tegnulois, wis se werkatartsin s

wveld dek, wat ik oor groter kennis en meer intel-
Telcbuedt s fn sy benuiennp: e e et wnk—
gewers gebruik moet maak van die dienste van tegnici
tegnelod indien dis busisk on aand van die werk dfe odlnik
Sodoende mal professionele ingenicurs in staat gestel word
om werk te verrig waarvoor hulle eintlik gekwalifiscer en
opgelel s,

Plassikn owsrheds neam groot getalle hlf profetioncl op-
geleide persone in diens en vind dit moeilik

persone te werf en in hul diens te behou. Ons sal huz dx)ﬂ(-
e wes indlon die Yonltee s wousselle binile probiein
sou help

In die vmllg word daar in die vooruitslg gestel dat Kol-
leges vir Gevorderde Tegniese Onderwys (KGTO), wat sedert-
Qlan Ao, naime bansing VA Teehnlkun: sekey het, gesien
aal word as Inrigtings Wt ondersig verskar DA i dié
Van Saivereitete an el cover. ol 4o, Sobled 7
anderwys aungats, Waar Interne. ckammons Afgd work ViF
die verwerving van diplomas wat goldi verklaar is dewr N
Nasio nad vir Tegnologiess Toekennings. Daar is voor-
gestel dat s tegniese onderwys, anders as did verskaf
deur universiteite, in twee bane
n T-baan, Die tnckennings van die’ Nosan word wedoen
deur die Department van Nasionale Onderwys en dié van die
T-baan deur die Technikons. Dit wil voorkom of dit dan vir
jo_skrander vakleerling moeiliker sal wees om 'n diploma
& beasl a1 i recios ou gt i Tale jammer. Die herinstel
yan die Nesionalesertifikantkureusse Ni en N6 en die instel
e nuwo Nasionalesertifikaatkursus Né, sal egter die
Toantlitheld skep it mery gevorderde opleiding o die
verslag word sanbeveel dat corgangskurvu ‘ochni-
kons gercil word vir studente wat van die N-baan Ta die T
baan wil orgaan. Na my mening sal so 'n oorskakelink nie
‘maklik wees nie en moet daar gepoog word om stuttate wat
vor die nodige opvoedkundige sgtergrond en hekwaamheld in
wiskunde en woienskap besiik om n T nnn;m-m ge Joop,
recds uit die staanspoor uit te sonder, Hoe belangrik dit is
dat kandidate vir die ‘:ulunn.d.phmkmnu vir Tm(el 'n
toereikende matrieksimbool in die free vakke moss behasl
het, blyk uit dic ontleding wat gedoen is van die vordering
van Jeerling. tegnicse asistente van die Durbanse Elektre
s

aar sal opgemer]
dat 'n persoon wat "n simbool lner as ‘n D behaal het in dle
holr graad, n geringe kans staan om te slaag.

Tabel T
Leerling.tegniese assistente sedert 1971 (huiten huidige
LTAe)



Nater AR siandard grade passes eonverted o bigher grade
this analysis, e,

B s iens et = hihas siads,
E standard grade = F higher grade( etc.

ABCDEF
Mathematics: Higher Grade

11 suecessful ... b
16 unsuccensful . . . .. .

Science: Higher Grade

™

|
aa
al
|

11 moceessful . om0 o R R
16 unsuccessful - o 2672
Agmpu Higher Grade

ul T e
llunwumfu! s — 11491

The Goode Committee rocommend the award of a national

diploma (ND) after three years of a restructured course,

comprising thres emesiery st Collegy. with the balunce s

service training, while a further 6 subjects at T4 level

d the mecesseary in-serviee training would satisfy the re-

qnlnmnu of the Higher National Diploma (HND). This

the entrance qualification for the Diploma in Tech-

melogy requiviag further study a T4 and T level or could

lead to the Certificate of Competency by passing Legal
Knowledge and any further sublects resuired by the

of Examiners. An Advanced National Certificate

.uac) is .1.:- envisaged entailing the study of a limited

number of subjects after HND with a eorresponding depth

of subject study.

As rogards registration it is recommended that there be
two categories namely:

Professional Engineering Technologist — Pr. Tech. and
Registered Engincering Technician — R. Tech.

the former catering for holders of the Dip. Tech. and the
latter for thoso with the ND or diploma technicians.

The subjeet of

Wi e e :urﬂ-nlly roceiving

consideration by an interim commitice appointed after the
mulgation of the ennblln' legialaton, in the form of the

Professional Enginee T1/1979, The

miplciey. of National Cortficnten

and proposed will complicate the fixing

be even more difficult than in the case of the professional
engineer. The employer too has much difficulty in under-
standing and cquating the many existing and proposed qua-
ifcatons and the soonce the whele matler of semi-protes-

LW.: Vir die doeleindes van I’mrdln cn(lvdmg wotd stan-

laardgraadslaagsyfers as rgrandslang-

-ﬂm by. D-syfer, s ‘rnd = E-syfer, hoir

grand; E-syfer, standaardgrasd = F-syfer, hoir
grand, ens

ABCDETF
Wiskunde: hor grasd
11 geslaag
16 nie geslaag
Wetenskap: hoér mu

141811
_— 572
Gemiddeld: hoér graad
11 geslaag it el A S S
16 nie geslaag .. — 11491

Die Goode-komitee he tannbeveel dat 'n Nasionale Diploma
(ND) toegeken word by die suksesvolls voltooling van 'n nuut
ghamgestelde kursus van drie Jaar. Vir drie semesters word
dasse asn 'n kollege geloop terwyl die studente gedurende
die corblywende tyd mmmwpimdmn ondergaan, Indien 'n
vordero ses vakke op T4-vlak geslang en die nodige bykomen-
ing_ondergaan word, word die Hoér Nasio-

nale Diplommn (mm) toegeken. Hierdie kwalifikasic moet
om te kan inskryf vir die Diploma in Tegnologie

P s A So nie
kan 'n persoon wat die HND yerwerf het, by die .m. van
Regskennis en enige ander vakke wat deur die Kommissie

va
Yaat yerwert. Daar word aok beog - sevarderdenasions-
in te stel wat die van 'n be-
perkte aantal vakke (na verwerwing van die HND) asook
"n diepgaande studie van sodanige vakke behels.
Betreffende registrasic word daar aanbeveel dat twee kate-
goricé onderskei word, naamlik —
Professionele Ingenieurstegnoloog — Pr. Teg.; en
Geregistreerde Ingenieurstegnikus — G. Teg,
Eeragenoemde moet beskik oor 'n Diploma in Tegnologie en
Inasgenoemde oor die Nasionale Diploma of hy moet 'n ge-
kwalifiseerde tegnikus wees,
Die kwessie van die registrasie van tegnici en tegnolod is vol-
strek nfe 'n eenvoudige saak nie en word tans oorweeg deur
'n tusseniydse komitee wat sangestel is nadat die magtigings-
wetgewing, n: ydrmnwet uv Pnﬂrn(nmla In-

van 1979,
wan die nasionale sertifikate en dxplamu —_ be.tunde. sowel
s voorgesteldes — sal die taak om die akademiese standaard
vegistrasic te bepanl, bemoeilik. Die afbakening van die
werkgebied van elkeen van die ondes kategorieé gere-
gistreerde persone sl nog moellker wees as in die geval van
professionele ingenicurs. Ook die werkgewer vind
P o aie talle Yastaans oargestelds kw
to onderskei en te vergelyk en hoe gouer dic l:nqvjesnbhe!d

and be
cllrlﬁeﬂ or finalised the better it wlL| be for industry nnd the
academic institutions.

an word, hoo bmz nr
inrigtings.

gistrasie uitgepluls en afgehandel
die nywerheid en die akademiese

4 'l"ll! FINNISTON REPORT ON THE
FESSION IN THE UNITED KINGDOM

In tae light of the concern being el n many guarters over
the shortage ngineers in South Africa, it is of interest

to examine ﬁ:e situation in Britain as revealed by the Finnis-
ton Committee

of Enquiry into the Bngineering Profession,
British Government. The Teport
oo segniing tha registration of Engi-
s ‘ech , the structure of the profession, edu-
cation and training and the cabancement of the status of the
neer.
The enquiry initiated in 1977, stemmed from coneern over
m dnllm of Britain's manufacturing industry and its fai-
impete effectively with other countries. The report
indentified engineering excellence as an essential to com-
petitiveness as well as mn; mn.ul o coving with bechnica
lml nmlm developments. It stre e need for closer
invstry, and: sducatiensl mtlmhm to ensure
that |n.1un:-y gets the enginecrs it requires, trained with

26

AANGAANDE DIE IN-
GI'NIEUREBERO!P N D!E VERENIGDE KONIN-

Vanwes die feit dat danr kommer bestaan oor die tekort aan
Jhgpn.\!un in Sllu'l Alrlkl is dit nuttig om te kyk na die
e so0s beskry? in dic verslag van die Fin
e ndersoek ua die ingenieursberocy wat
onlangs aan die Britse & voorgelé is. In die verslag
word u.nbaulllla': n:dmn lt!m:lfnnde Tegistrasie van inge-
mieurs en tegniel, die struktuur van die beroep, onderrig, op-
leiding en die verhoging van die status van dic ingenieur.

Die ondersock wat in 1977 gelas voortgespruit uit die
agteruitgang In Brittanje so l-hntkmywerhud en die feit
dat die nywerheid nie daarin ke Iu! om met dié van ander
lande mee te ding nie. Die wmlq evys dat oor-
treflike I
moodsatklik fs Indien tred gehog wil word met unlwikkel[n'l
op tegniese en handelsgebied, Klom is geld op die behoefte
san nouer samewerking tussen die nywerheid en opvoedkun-
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Induetyial practice in mind and poseessing eroativeness and
capacity for-innovation.

There is a need to eneourage the study of mathematies and
physics to & high level at school and the best students should
be attracted to the Engincering Profession. A key deter-
minant of career choice, the report, was relative
material reward and industry should re-appraige the contri-
bution of its engineers and introduce regular engineer-man-
power audits.

The Committee identifies three types of engineers, each of
which should be registered as follows:—

() Registered Engineer (Diplomate). These would be the
leaders in innovation and poliey making and would do
& year M. Eng. Course plus 2 years training (=6 years
total)

(b) Registered Engineer — the main body of competent
engineering managers and innovators. They would do
a 3-31 years B. Eng. course, plus 2-2} years training
(= 53 years total), alternatively a 4 year B. Eng. say
wich course plus 15 years training (= 51 years total).

(e) Registered Engineer (Associate) — the technicians, who
would take a 2 year TEC, plus 8 years structured expe-
rience (= 5 years total) or 8 years HED sandwich, plus
2 years structured experience (= b years total).

These three tiers of engincers are seen to be the equivalent
of our Professional Engineer and ;:n:ulhle future Registered
Technologists and Registered Technician respectively.

A statutory body, the Engincering Autharity, founded by
Government is proposed to eontrol the el o e
neers and the sceroditation of courses. This

similar to the South African Council for Professional z:m-
neers plus Boards of Contral, but its function would be some-
what wider to include the establishment of academic curri-
cula and methods of engineering educati it will also hnvu
the funetion of co-ordinating research

dige inrigtings ten einde te verseker dat die soort ingenicur
wat die nywerheid verlang, opgelewer word; 'n ingenieur
opgelel met inagneming van die nvwerllmls);rmyk en wat
Deskik oor skeppende vermodns en vindingrykheid

Die neem van Wiskunde en Wetenskap as vakke in die hosr
standerds moet aangemoedig word en onder die beste lee
linge moet be!nnzmmng ln d.. mmmmbemp gewek ward,
Volgens din verslag i rgoeding van deursla

neem en gereelde ingenicursmunnekragouditte instel

Die Komitee onderskei drie tipes ingenieurs wat geregistreer
word as —

(a) Geregistreerde ingenieur (Diploma): Hulle sal

van nuwe ontwikkelings en belelds.

formulering en vol erjaarkursus vir die MIng-

}grl.ld gevolg deur twee jaar opleiding ('n totaal van ses
aar).

(b) Geregistreerde ingenieur: Die grootste gros bevoegde
Figtnggewende ingerieurs en Imvoerdar van muwighede
in die ingenieursberoep. ng - uTSUS van ot
33 yaar word afgelé ‘gevoly: deuir 104 21 Jaar oplelding

"0 van 5} jaar) of andersins 'n B.Ing.-stapel-
Niradh Gty s 1 taa opleiding (n totasl van 51
Juar).

(©) Geregistreerde ingenieur (Assosiuat): Die tognici wat 'n
tweejaarkursus aan 'n TOK loop en daarna 3 jaar lank
ondervinding volgens ' spesifieke werksprogram opdoen
(n totaal van b jaar) of andersing 'n dricjsar-stapl-
kursus loop en daarna 2 jaar lank ondervinding volgens
jn spesifieke werksprogram opdoen (' totaal van 5

).

Dic onderskeid tussen hierdie drie tipes ingenicurs kan be-
skou word as soortgelyk aan dic onderskeid wat daar moont-
lik in die tockoms hier getref sal word tossen n profeasio-
nele ingenieur, tegnoloog e

de tegnikus.

Daar is voorgestel dat 'n ingenicursowerheid wat deur die
mrmg daargestel moet word, beheer moet uitoefen oor die
strasie van ingenieurs en die akkreditering van kursusse
Hierdic ligganm sal soortielyl wees aan die Suid-Afrikaanse
Rasd vir Professionele Ingenisurs en die onderakele beheor-
e, ma ‘n groter aantal pligte opgelé word wat sal
hm.\nl! die up-ml van akademiese leerplanne en die bepaling
Die

and
aid industry and to act as o lobby group for the emmﬂm
profession with Government.

In regard to licensing or the Teservation of anﬂim:rln. work
istered persons the Committee was of the view th
the diversity o( engineering militated against thiy lnrl the
regiatration should become in effect a licence once employers
d!mnmi that their engineers be registered. Two activities
however in the opinion of the Committee, merit formal
Ilnenalng‘ lhﬂ!! which mvnl\‘cd public hazard, or consultancy.
The proposals of the Committes concerning licensing are
likely to prove Gntantious and it fo nlaresting a-mots the
observations of B rge Gainshorough, former Secretary
of the. Institution of Electrical Eng Syt m uu.hjaﬂ
He describes the proposals as “timid” and co
in favour of licensing, pointing out that if th: wllh.huldlm]
o w.u.drn-rmg of registration were ty have no signifieant
ffect on & engineer'’s prospects why should he hother and
why shoold & university bother rhether. its desree
were accredited or not. He states that the best way of at-
tracting the best young peaple into the engineeting profes-
sion is to make it one which is manifestly well educated, well
trained and well disciplined, ta which work of great social
importance has been entrusted. “That means licensing engi-
neers”, he coneluded.

5. THE PROFESSIONAL ENGINEERS ACT

The Professional Engineers Amendment Act No. 77/107
introduced a new Sﬂctwn 21 (1A) which made provision, inter
alia, for the Act to be spplicable <o local authorities, whereas
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owerheid sal ook na-
vminl en ontwikkeling moet koordineer en moet namens
uln’rnlznrlbemsp as drukgroep optree by die regering.

et betrokking tot lisensiéring — te wete die voorbehou van
Inmlmnmﬂl ¥ir geregistreerde persone — was die Komitee
van mening dat i diversiteit van die lz\gm.muh:mp I!.i(-
saak sou bem en dat registrasie op sigself
moes dien indien wzrl:gﬂren daarop sou begin nndnng it
hul ingenieurs geregistresr moet wees. Die Komitee was egter
o mtnLng dn rknr el lisanies uitgereik mocs word ten
irywe, naamlik dié wat gevaar
i dw pnhl[!k e ruadgewende dienste. Die voor-
stelle van die Komitee al waarskynlik verskillende menings
uitlok en dit is interesaant om te let op die rmme.rldng.l van
dr. George Gais iqu:i:, vnnrmn](gg Sekretaris van die In--

stituut van Elektrotegniese Ingenicurs, in die verband. Hy
het die voorstelle as hh "bedees’ m\cryf en het hom sterk
te i

werksvoor-

m hy et u..mmum
sal omgee of grasdkursusse geakkrediteer is of nie. Hy het
beweer dat e beste manier om die kaapste jong mense in
die te ast belangstel s om die dseghike ondewrig,
opleiding en dimplm daar te stel en die beroep te verhef
oot sosiale waarde geheg word. Dit he-

teken dat Ingenichrs gelscasier most word” hut hy afge-

5. DIE WET OP PROFESSIONELE INGENIEURS

Die Wysigingswet. op Professioncle Ingenieurs, Wet nr. 77/
1979 het 'n nuwe artikel — artikel 21 (IA) — ingevoeg waar-
in daar onder andere bepaal word dat die Wet ook op plaas-
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previausly its scape was confined to the activities of Con-
sulting Engincers only.
Government Notice No. R653 published in Government Ga-
te No. 6928 on 3 April 1980 sets out the canditions under
Which 1§ is propoacd Ro szempt. local aubioxitiea from the
proviions of Sectioh 21 (1A) of the Adt In terma of this
I authoritics will he exemp! provided that “not
Tt A3Vt vuas Wit Ui itn s W BT 28 (1A)
of the Act comes into operation such local autharity or in-
stitution shall arrange for work reserved for professional
engineers in terms of Section T(3)(c) of the Aet to be
formed by, or under the direction or control of a professional
engineer.

in ek ) bpliestiny of il lentesi o8 o
authori with the supply of electricity, two
st iy

(1) What is meant by “under the direction or control of a
professional engineer”

(2) What fe the extent of “wark roserred for profosion

" in relation to the activities of municipal elee-

Ll’fu!y aupnly authorities ?

Dealing with the first question, it could be suggested that
the legal requirement would be met if only the officlal in
i - the rwn Electrical Engincor

is proposition
o by, 54 Ll “Ritvians o 415 Drichen City_ Council. He
is of the opinion that this would depend on the extent to
which the official in charge In in u positi exercise per-
sonal “direction e true management sense)
over all watk of the type teserved for engineers.
To the extent to which he is unable to exereise such personal
“direction or control” he should delegate responsibility and
authority to other professional engineers in respect of the
said “direction or control”, Thus it appears that, while &
single appointment of o profeasional engineer may aatisfy
the requirements in & relatively .m.m authority, large under-
takings will roquire to employ a jent. number of pro-
Tosslonal engineers to_ ensure that porsonsl direction And
trol of “reserved” work fs possi

In respect of the second question just whlt ll included in
“work reserved for professional engineeri

According fo Government Notiee No. R30GS of 8 August

1969 the kinds of work concerned are those:

“(a) which fnvolve investigating, mmn:, reporting, eva
lusting, measuring, plauning, designing, specltying,
Iaying out, directing,

lke awerbeds van tospasting s tereyl dit voerheen slga op
ingenieurs betrokking geh

voorwaardes waaronder plaaslike owerhede van die be-
alings van artikel 21(1A) van die Wet vrygestel word, is
uiteengesit in Goewermentskennisgewing nr. R.G83 wat ge-
publiseer ia in Staatskoerantnr. 6928 van 3 April 1980, Krag-
tens hierdie kennisgewing sal plasslike owerhede vrygestel
word mits “wdamvc plaaslike bestuur of instelling nie later
nie as vyf jaar vanaf die datum van inwerkingtreding van
artikel 21 (1A) van die Wet, reslings tref dat werk wat, krag-
tens artikel 7(3){c) van dic Wet vir professionele ingenieurs
gereservoer s, deur of onder die leiding of beheer van '
professionele ingenieur verrig word

By die corweging van die implikasies van hierdie wetgewing
vir plasslike owerhede gemoeid met elekirisiteitsvoorsiening,
duik twee vrae op:
W wn word bedoel met “onder die luiding of beheer van
rofessionele ingenieur”
@ wn s de amvang van dis “werk wat vir professionels
ingenieurs gereserveer is” in verhou ie bedry-
wighede van munisipale elektrisiteitsvoorsieningzower-
hede?

Betreffende die eerste yraag kan daar sangeveer word dat
uax aan die vereistes van die Wet voldoen sal word indien
slegs die beampte in beheer van die organisasie, by die stads-
elektrotegnicse ingenieur, 'n professionele ingenieur is. Hier-
die ateling is ondersoek denr die Hegradvizeur van die Dur-
banse Stadsrand. Hy is van mening dat dit sal afhang van
1 ind3 el 0 Betokr Deampte in beheer werklik per-
soonlike “leiding of beheer” (in die ware sin van die woord)
oor al die werk wat vir professionele ingenieurs gereserveer
fa; kan wltaefen, Tn vty e sedaige semanlls -

ding kan gee of be iaefen e, moet by die var-
b aan ander

genieurs delegeer met betrekking tot genoemde * leiding en

belier® Dit wil dus woorkom of dit wel vir relatief kiein

plaaslike owerl sal wees om slegs eon profe
Hotele ngenieur asn e stel, msxe e plaaslike owerhede
sal ’n voldoende aantal p urs moet annstel
om persoonlike leiding en hehn\r Tl e e e
veerde" werk moontlik te mank

Betreffende die tweede vraag wonder 'n mens wat bedoel
word met “werk wat vir professionele ingenieurs gereser-
veer is"?

Volgens Goewermentskennisgewing nr. R3062 van 8 Augus-
tus 1969 sluit dit in werk —
“(a) wat te doen het met ondersoek, randgewing, verslag-
gewing, evaluering, opmeting, heplanning, ontwerp,
ifiserir uitleg, i

wpocting of testing ot & degree of standard requiring
the skilled application of the prineiple of mathematics,
the basic physical sciencas . . . and the bagic engineer-

WRstue Wistraloter ingebrales
neming, inspeksie of toctsing van 'n graad of standaard
wat die vaardige asnwending van die beginsels van
wiskunde, die basisse natuurwetemskagpe - . - en die

ing sciences . . . for their and
and

(b) in Tespect of which the knowledge of the principles
aforesaid can nn!y be nequ!red by hnvln; !r.\llnum] the
o is time determined for
a5 o tber: o( e nnmimchm prueﬂbed sg terma
ection
13(2|(h) e lsm(:)(il: ot ihe e )van: nund
such examination . . "

This defhition b perbpe deliberately or unavoidably im-
precise and opinions are likely to differ widely as to what
work undertaken by a local autharity conatitutes wark re-
served for professional engineers, However there s, in my
cplnion, it ikelliood that the work of & 'l'mm Electrical

& Hereiking vars o

(b) ten opsigte waarvan kennis van veormelde beginsels
slegs apgedoen kan word deur die leergang wat van tyd
tot tyd neergeld word vir een

mens ryf kragtens artikel 19 or erken kragtens

artikels 18(2)(b) of 18(6)(c}(ii) van die Wet te

het en in zodanige eksamen te geslaag het .

Hierdie definisic is miskien doelbewus of onvermydelik vaag
en daar sal heel waarskynlik groot meningsverskille bestaan
oor watter van die werk wat denr plaaslike owerhedo ondk
neem word, vir professionele ingenicurs gereservoer

word. Na my mening is dit nie bale wlauk,,;],)‘ i

Engineer for example, which is presently being
exnentad by 8 nowprofessional engimr, could suddenly be
classified as work reserved for yrnfenlrmll engineers, as it
will be ubwimzu that the knowledge required could be acquired
by m other than having followed the curriculum pre-
Sk Tur peaificktioms Tecogmid for resiatration ak 3
professional engineer, It therefore that those
engineers in charge of unmnkinn who are not registered
as professional engineers necd u-r Mn: rendered ]nhlln
in five yenrs time but, at the same time it should be re
nised that with growth in size o :nm?!exlly o€ distribation

werkvan 'n ingenieur, wat tans heelte-
e dat et profassloela: rgvalenes, Dbtz
word, skielik vir professionele ingenieurs gereserveer sal
word nie, aangesien dit dufdelik is dat die modige kennis op-
gedoen Kan word op ander wyses as deur die volg van
curriculum vnﬂ!g!lluyf wir die I:ehu.[ van die kwuim:mu
m; vereis word vir registragie as professionele i ur.
it i s omwanrsyriok dae durdie i
hoof staan van ondernemings en mie as professioncle inge-
nieurs geregistreer is i€, 00T 30WAL Vy{ jaar hul betrekkings
sal verloor, maar daar moet terselfdertyd in ag geneem word
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networks and of electrical technology, greater stress will in
future be placed.on the possession of

dat daar vanweit die toename in grootte en kompleksiteit van

qualifieations.

6. THE FACTORIES ACT

Engineers f charge of municipal electricity supply under-
takings are probably all too wware of their Tesponsibilities
under the Factories Act and may find diffieulty in secing
thia a3 an Vally, Father than an svowed Uenemy'. Yot this 12
the appeal made by our good friend the Chi
Factorios, M. Gua Welich, in an article
publication “Safety Management” in gt

The article under the title “The Factories Machinery and
Building Work Anl. 1941, as a tool of management” indicates

Act “makes it possible for any organisa-
tion to function -!mx normsl business linea and does not
require a

en op icd, in
die tockoms strenger vervistes gestel sal word met betrekcking
tot die besit van die toepaslike professionele kwalifikusies.

6. DIE WET OF FABRIEKE, MASJINERIE EN BOU-
WERK

Tngenieurs aan die hoof van munisipale elektrisiteitsvaorsie-
ningsondernemings iz manr al te bawus van die verantwoor-
Seliihede wat hule opgelt i kragtens die Wet ‘op Fabricke
en sal dit moontlik moeilik vind om dit te sien as 'n bond-
genoot eerder as 'n geswore vyand. Dit is egter die berocn
‘wat. op sodanige ingenicurs gedoen word deur die Hoafinspek-
tour van fabricke, mnr. Gus Weich, in 'n artikel wat in
Augustus 1978 in die publikasie “Safety Management” ver-

In die artikel, ge he Factories, Machinery and Building
Work Act, ml et it sl e i
die Wet op Fabricke “dit moontlik maak vir enige organisasie
am 5008 'n normale lM‘(Wndernunmn bedryf te word en die

if fere: structure for
legal obligations o e e ot bt ai e
pirposes”.

latlon C.1(3) makes provision Jfor the appointaent of
“Subordinate Competent Person ussist the person
Tk T, Giarall Chatga ot il akchibery. ey permit-
ng the delegation of responsibility under the Aet in har-
mnny with the delegation of duties and functions within the
organisation. Persons .-.mnmml in terms of this regulation
earry the same res the “Respansible’ persen
In vespest of G pnmcullr Fanchions ms mithln’thelf areas
of jurisd

In examining the existing appointments u.-dn the Factories
Act in the Durban Electrici Tecently it was
readily apparent that insufficient m,mlnnu had been taken
of the isions of Regulation C.1(3) in that too few ap-
pointments of Subordinate Competent Persons had been
made, mnndmn; the size of the Department and the phy-
sical area of the “Factory” premises, some 1480 kmz. The
Srganiastiona] Mrsturs 1. she Tepartowent privided far
effective delogation of management functions through vari-
ous branches, divisions and sections and the duties of posts
& ifferant,levels were reatonsbly well defined and wader:
stood. In practice the responsibility for the detailed and
direct personal supervision of work and the operation and
maintenance of machinery had been properly passed down

to junior management staff who were in the best position
of authority, knowledge and experience to ensure that the
provisions of the regulations were satisfied, However, the
appointments mde in terms of the Factories Act of these

Jumnr managers were quite inappropriate, being in terms
Rzgn!l e, m;ulnum C.7(2) merely requires the
uppo e to report ing any defeet in machinery

In ofher words he acts as “eyes and cars” for the appointed
Responsible Person whereas a C.1(3) appmm.e is expected
to get. something done about unsafe conditions, It was of

that the junior managers should be C1(3) and mot C.7(2)
appointees.

Considerable opposition was expressed by the staff concerned
towasdy the change in appointment from C(2) to CO%
which was seen ag the imposition upon thes

T Tk S dusOuins il
in_terms of Regulation €1 an
C7(3) uppoiniemiat. Tespanathlity n termn of the’ Faciorics
Act is, however, governed by Section 40 of the Act. This
covers the liability of managers and agents and emplayecs
alike and under the provisions of this section all employees,
whether or not. U‘l” carry an !Ppwvl‘,msnt under the Mu-
Iations, have a v the

wir die uitvoer van die pligte inge-
Volge die Wet opgeld, versidl nie van die bestutrstrakiour
wat vir alle snder docleindes daargestel word nie”

In regulasie C1(3) word daar veor g gemaak vir die
sanstelling van “ondergeskikle bevoegde persone” om di

porsoon by te staan wat in bevel is van al die masjin
Derhalwe kan die pligte wat ngevalge die Wet opgele word,
net soos in die geval van ander pligte hinne die organisasie,
godelegeer word. Persone wat ingevolge hierdie regulasie
sangestel word, dra dieselfde veraniwoordeli as die
“verantwoardelike” peracon sover dit die vervulling van hul
besondere pligte binne hul regsgebiede aangaan

By 'n ondersock wat gedoen is ma die asnstellings wat inge-
volge die Wet op Fabricke in die Durbanse Stadselektri
teitsdepartementgedoen is, het dit geblyk dat duar nie vol-
doende ag geslaan is op die bepalings van regulasie C:1(5)
nle, sangesien hopeloos te min persae as ondergesidide be-
e graotte van die Departement

iese opperviak s “fabrickspe:
1480 km?) in ag genome. In die organisatoriese struktunr
i t is daar voorsiening wemaak vir die

afdelings en
vlakke was tedelik goed gedefinicer en begryp. In die prak-
tyk is die verantwoordelikheid vir spesifieke en direkte toe-
& en die bedien en instandhouding van masjinerie
ra aan junior bestuurspersoncellede wat
cnnis en ondervinding be-
skik om to verseker dat daar voldoen word san die bepalings
van die regulasies. Dic aanstelling van hierdie junior be-
stuurders kragtens die Wet op Fubricke is egter nie ooreen-
Eomatig die taepasilke regulasle gadoen o, miar wel cor-
ig regulasie C.7(2). Hierdie regulasie bepual slegs
da dle alina sangesields persoun trigs defekie masiinerts
of gevaarlike toostande skriftelik moct nanmeld. Hy dien dus
slegs as “o¢ en ore” van die verantwoordelike persoon, terwy|
persoon wat ooreenkomstix regulasie C.1(3) aangestel is,
dnldwoﬂ(lﬁk moet optree in verband met onveilige toestande.
Dit is dus duidelik dat die junior bestuurders corcenkomstig
regulasic C1() en nie regulasie C.1(2) aangestel moes ge-
wees het nic.

Talle besware ix deur die betrokke persanecllede geopper tee
n verandering van 'n santelling kragtena rogulasic. C/1(2)
ma 'n aanstelling kragtens regulasie C.1(3), aangesien hulh
van mening was dat hulle daardeur addissionele plgi
gelé e Dit s ongetwyfeld so dat 'n sanstelling kragtens
regulasic C.1(8) meer beswarend is, Bepalings angaande
verantwoordelikheid ingevolge die Wet op Fabrieke verskyn
in astikel 40 van e WetHicrdie arikel het boirekking op
nte e

agen n
en corcenkomatly’ dia hepalings van hiordia ‘srtkel 1 ile

1

e i o kit 8 R w their particular reivd
tions and responaiblities. Tn the easo of the junior managers
the appointment in terms of Regulation C.1(3) did not in-
axe the dagres of tholr respanaiblty for the sate instal-

I.hnn, maintenance and operation of machinery, ete,
ir particular sections, but it certainly did make them e

e o et
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hetsy aangestel kragtens die regulasies al dan
i, Tentens aanspreekhk vir die. govelgs vy hulls dads of
versuim met betrekking tot hulle besondere funksies en ver-
antwoordelikhede, In die geval van junior bestuurders het
die sanstelling kragtens regulagie C.1(3) nie groter verant-
woordelikheid ten opsigte van die vellige installering, in-
standhouding en bedien van masjinerle, entovoorts in
besondore afdslings meepebring ity mass ait het hulle bee

is meer bewas van hulle verantuwsordelikhede

29



There is o further benefit in a review of appointments in an
organisation In terms of Regulation C.1(3) in that it forces
management to take & very close look at precise divisions
of responaibility, in order to clearly define these in the let-
ters of appointment. This is not always a simple matter,

i & municipal electricity supply
are often widespread and in-

he review conducted in the Durhan Electricity Dopartment
has increased the number of C.1(3) appointments under two
“Responsible Persons” from 2 to 38. This mumerical change
in appointments is probably a fair reflection of the increased
mwareness of the implications of the Act among staff con-
cerned and from this uspect alone the exercise has been
worthwhile.

In justifieation of his claim that the Act is an “ally” rather
than an “enemy” Mr, Weich, in the article to which I referred
earlier, says “There is no doubt that the Act can strengthen
the manager’s position considerably. It could assiat him in
ubtaining assistance from the owners in the form of money,
Tacilities and in some cases skilled peaple, and it could be a
help to him in maintaining diseipline in the ranks below
him.”

7. EL TION OF BLACK

In his Presidential Address in 1977, Mr. K. G. Robson refer-

‘with regret to the omission of the provision of electrieity
n new houses constructed by the Government in Black town-
ships. It is apparent that the demand for housing outstrips
the funds available for the development of the town: s
and the building of houses and that domestic electricity is
seen ag an optionsl extra which can be omitted in favour of
providing more basic dwelling units. ‘While this decision in
‘priarity s understandable it cannot, in my view, be regarded
as reasonable te ignore the essentiality of electricity in the
home in the era in which we live. Sooner or lter the problem
must be faced and the longer it is left the costlier it becomes
to provide the reticulation and wire the houses. It is obvious
that the service should be provided from the outset and ways
and means should be found to provide the capital required.
There appears to be no reason why the provision of electri-
city to Black houses should not be on an economic basis, as
many surveys have shown that the average household spends
88 much on alternative fuels, candles and batteries as it
would on electrieity.

As recorded earlier in this address the electrification of So-
weto is now in progress. Of prime importance will be the
training of staff and the setting up of an organisation to
handle the subsequent operation and maintenance of the
undertaking, a task which would have beon much easier
had the installation of elestricity gone hand in hand with
the eanstruetion of the township over & much longer period
It is possible that mdvice and assistance from members of
the AMEU in regard 1o this problem will be welcomed and
1 have no doubt that this will be readily offered.

8. CONCLUSION

The cartai r Conventions to three days
the careful planning of eur time, Factory v
be saerified and the traditional free evening has disappeared.
Nevertheleas during these three days there will be oppor-
tunities for much valusble formal and informal exchange
of information and viewpoims. In this unique association
reial and municipal interests which constitutes the
AMEU, we have a foundation on which to build a structure
capable of assisting in meeting the challonge of our times
in our own field of endeavour. Let us take advantage of the
presence with us of callengues from other diseiplinos, which
in one way or another impinge on our own, to indulge in
dialogue on & broad basis and make this 47th Biennial Con-
vention memorable in all respeets.

'n Verdere voordeel wat 'n hersiening van sanstellings in 'n
arganisasie kragtens regulasie C.1 inhou, is dat die bestuur
dan genoodsak word om die presiese verdeling van verant-
woordelikhede deeglik in oénskou te meem ten einde hierdie
verantwoordelikheid duidelik to kan aanstip in dia aanstel-
lingsbriewe. Dit is nie altyd 'n maklike taak nie, veral in die
geval van 'n munisipale elektrisiteitsvoorsieningsonderne-
ming wie se task 'n wye terrein dek en nou gemoeid is met
dié van ander munisipale departemente. As gevolg van die
ondersock wat in die Durbanse Elektrieitoitsdepariement ge-
doen is, is die aantal persone wat kragtens regulasie C.1(3)
aangestel ia_onder twee versntwoordelike persone verhoog
van 2 tot 8. Hierdio vorandering is waarskynlik 'n goeie aan-
duiding van die toenemende bewuswording onder personeel-
Tede van die implikasies van die Wet en dit alloen het ge-
noemde ondereoek die mosite werd gemaal

Ter regverdiging van sy bewering dat die Wet 'n “bond-
genoot™ eerder ag 'n “vyand" is, het mnr. Weich in die arti-
kel waarna ek vroesr verwys het, gesé: “Dit Iy geen twyfel
nie dat die Wet die bestuurder se posisie sansienlik kan ver-
stewig. Dit kan hom help om hulp van die clenaars te kry
by wyse van geld, fasiliteite en in sommige gevalle opgeleide
menze en dit kan bydra tot die hundhawing van dissipline
onder ondergeskiktes."

7. DIE ELEKTRIFIKASIE VAN SWART DORPE

In 1977 hetmnr. K. G. Rohson in sy presidentsrede sy spyt
daaroor uitgespreek dat die staat versuim het om die nuwe
huise wat in Swart dorpe epgerig word, van clektrisiteit te
voorsien. Die aanveaag na behuising is natuarlik veel

as wat die fondse beskikbaaz vir die ontwikkeling van dorpe
en die oprig van huise toelaat en elektrisiteit, vir huishoude-
like gebruik word beskou as 'n nis-neodsaaklike bykomstig-
heid was prys gegee kan word ter wille daarvan om meer
basiese wooncenhede op te Tig. Ofskoon hierdie orde van pric-
ritelt begryplik is, is dit ne my mening nie redelik om die
noodsaaklikheid van e'ektrisiteit in die huis in die era waarin
ons leaf te ignoreer nie. Een of ander tyd sal die probleem
in die gesig gestasr moet word en hoe langer daar ge

ward, hoe duurder word dit om die eloktrisiteitanet te voor-
die hulse te bedraad. Dit is duidelik dat hierdie diens

‘ann Swart huisbewoners nie ekonomies kan wee: e~
sien dit uit talle opnames geblyk het dat die gemiddelde huis-
houding net soveel aan brandolies, kerse en batterye bestee
48 wat hulle aan elektrisiteit sou bestee.

Soos vroetr in hicrdie rede vermeld is daar 'n aanvang go-
neem met die elektrifisering van Soweto, Van die grootste
belang sal wees die opleiding van personeel en die daarstel
van 'n om die dryf en ding van die
onderneming waar te neem; 'n task wat baie makliker sou
gewees het indien bedrading oor *n langer tydvak hand
hand gegaan het met dic oprig van huise in dic dorp. Die
rand en bystand van lede van die VMEO in die verband sal
moontlik verwelkom word en ck betwyfel dit nie dat hulp
wel aangebied sal

& SLOTSOM

Vanwet die feit dat die duur van ons kengresse verkort is
tot drie dae, moet die besteding van ons tyd versigtig beplan
word, Besoeke ann fabricke moes Pry3gegee word en dusr is
weggndoen met die tradisionele vry aand. Daar sal nietemin
gedurende hierdie drie dae geleentheid wees vir die waarde-
volle uit n inligting en standpunte op formele en in-
formele vlak, Hierdie unieks samesmelting van handels en
munisipale instansies wanruit die VMEQ 1 i, Bled
die grondslag vir die daarsiel van 'n liggaam wat daartoe
in staat Is om daartoe by te dra om dic uitdagings van ons
tyd in' ons beroepsveld die hoof te bied. Lant ons dan van
Tierdie geleentheid gebruik mask om met ons kollegas uit
ander dissiplines, wat op dic cen of ander manier met ons
cie gemoeld is, to beraad en von hierdie 47Tste tweejaarlikse

ongres 'n onvergeetlike gebeurtenis te mank.
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Mr. D. H. Fraser.

MR. K. G. ROBSON: EAST LONDON

Mr. President, distinguished guests, ladies and gentlemen.
I am happy to knnw nm the roles are reversed this morning
— four years ago at the Convention in East London you, Mr.
s et e by moving the vote of thanks for my
Presicontial Address. Yout: Staetvus rbirih o (hat. oeca
sion placed me in your debt and therefore at this 47th Co
vention 1 am especally pnwlegn:d 1o be able to repsy — in
smaller measure — th
How quickly and drm-mally situations change. We have
been reminded that four years ago South Africa was in a
climate of economic depression with high il pricee and low
gold prices. The price of gold soared in 1980 and today South
Africa is booming amlmmt:nlly and industrially. But what
your address underseores is that in this four e period the
inflation rate has rocketed and the supply ro-
gard to skilled manpower has dpu-rlnrnted ummmgly,
It is in the specific ares of skilled technical manpower that
Mr. President have an abiding interest and your sterling
ution ne far as municipal electricity undertakings is

have. rightly challonged focsl author
selves to implementing the rommmmﬁalmm of the Commis-
sions,

Mr. Prosident your address has brought us up to date through
the concise summarising of recent developments affecting. the
sngineering profession in respect of the Gosds, Commlitee
teport, the Finnistor Report in the United Kingdom
Prufusmnal Enginecrs Act. Moreover, hupnm:y your npmmn
n the future of non-professional municipal electrical eni-
mn will help to mmve some of the di quwt and apprehen-
sion in the minds of a number of our members.
The Durban Electricity Undertaking must be commended on
the positive steps taken in terms of Regulation C1, 3 of the
Factories, Machinery and Building e b i pro-
vides evidenco of your personal commitment to high s!m\dmrd;
of safety and loss control management. Your message to
Undertakings to use the Act to good purpose hag bten spelt
out elearly.
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You have a daunting tack Mr. President in guiding us
through & full Agend; w three days. This opening session
nds on you and it is to be

the dl

Presidential Address cannot be given the consideration it
merits because of time pressures. Most surely you will im-
print your own engaging wnd Tespected personality on the
whole of this Convention. Referring to the concluding state-
ment in your address, I have no doubt that it will indeed be

memrable in all respects” because you will have made it so.
The City Council of Durban this day will delight to bask in
your reflected glory.
Mudam Mayor, lndics and gentlemen it is my special honour
and pleasure to propose, on your behalf, a formal yet warm
vote of thanks to our President for his impressive address
and to ask that It be accorded your acclamation.

MNR. J. K. VON

HLFTEN: SPRING:
Ek beskou dit 13 1 ourreg om die bedanking v
dentsrede te sckondeer en die
menteer.

ie Presi-
ent. da.u'ml'o te k-mmh-

\m die dmnrhlnni van die Presidentsrede het enkele gedagtes
wat my teruggevoer het na my cie Presi-
mmmu \Wdens dia 1971 Konsendle in Kaapstad.

Hicr verwys ek spesifiek na die President se opmerking oor

die salarisse wat ann munisipale werknemers aangebied word
dis kunsmatige Inkerting van dio salarisse vin hoogpe-

Wishsta mplenkrs, ps govels van die onzealsties Vaspensing
& din silliricss vin Btudsblorks deur de Frovinsiale

Reeds in 1971 is daar in 'n hoofartikel van dis tydskif
“Munisipale en Openbare Dienste” daarop gewys dat terwyl
aar getwis word hoeveel 'n Stadsklerk betanl moet word,
kosbare tyd en breinkrag verlore gasn wat so dringend nood-
saaklik is om munisipale dienste doeltreffend te lewer.
Miskien fs i nom raeds te Iaat om hisrdie kartaigtive hekeid
e probeer verander en soos u toreg daarop gowys het, Mencor
i Proaidat, sal k. grbot mala sun Spmied, b pedttd
atbak dnrf vevelk op die fuwe bedeling vin werk sn warks
verhoudinge wat vir munisipale elektrisitoitsvoorsiening in
dl voljende dekades in veoruitix gestel word to laat dasg;
M ent, allow me_briefly to an article that
ppearcd re mmy o o EABA News Bolletn b e appro-
’lnuh- title “The vultures descend or, where have all the
egicters goval” whieh gives Ui otier e of fhe story
namely, when one looks at the type of work graduates
performing one must wonder about the Al\u-t.l](m of mlmpwwrr
utilisation.

Does ane far examplo spond six years training as an electrical
engineer to sell caleulatars and to install and maintain certain
power installations? Does the official concerned really need
fo be & Profcssional Engineer despile what the Professional
Engineers Act wishes to imply ?

The sheer waste of engineering skills has become alarming —
g o i sy the classic military answer to
the question of why better use is not made of engineering
sradustor — “Engincers make good officers and we need

: icers more than we need the engineering profession at
arge.

Perhaps the answer to the question, whore have all the engi-
meers gone is “Alive and well, curping forsunes as salesmen,
technicians, programmers .
As you pointed out Mr. President, there are also many pro-
‘blems to be faced at the technician and artisan training level
and enly if the seriousness of these problems is roalised will
something be done. These are ss fundamental as school edu-
cation and it has certainly taken blood, sweat and tears to
get them appreciated,
Mr. President, once ag: r sincere thanks for a most
thought provoking Presidential Address which no doubt will
bring its influence to bear on an attempt to solve the pro-
blems highlighted in your Addve:

MR. D. H. FRASER: PRESIDENT
Mr. Robson and Mr. Von Ahlften, thank you very much indeed

for those complimentary remarks, 1 am sure I do not deserve
them.




VENUE 1982 TECHNICAL MEETING
PLEK 1982 TEGNIESE VERGADERING

CLR. L. VAN RENSBURG: GEORGE

Mr. President, afford me the opportunity to congratulate you
and the President Elect on behalf of George on your elections
this morning.
Mnr. die President, , mamens die Stadsraad van George is dit
egniese Vergadering in
dnarna om as u gasheer
van Gearge het verskoning aan-
gebied dat hy s kan weeg om die uitnodiging aan
u to rig. Wees verseker van 'n wonderlike ervaring in George.
Baie dankie.

ME. D. H. FRASER: PRESIDENT

P e e Ry v
1w that we all look forward with mu
auty and attraction prahoh lovely part of

10 enjoying the
the Cape.

VENUE 1983 CONVENTION
PLEK 1983 KONVENSIE

RDL. €. VENTER: JOHANNESBURG

Mpr. die President, dis 'n besondere eer om u te nooi om u
1983 Konvensie in Johannesburg to hou. In Johannesburg het
onx die lokale, ons het hotel aickommodasie, ons is nou nie s0

n om ook dic see te hé nic maar ons het
ie sand daar.

ave been autharised by the City Council of Johanneshurg,
Sir, to extend this invitation to you and T am quite sure that

e willbe skl o wark out & prograrama for yuo i fut the
ladies. We have in Johannesburg several museums, including
the Gold Mine Musexim, which is unique and the Golden Clty
is of course the largest educational centre in the Republic of
South Africa. It's the only City in the Wm:bim with two
Universities and six Colleges of Education. We have a musical
fountain, which is, incidentally, the largest in the world, and
the largest abattoir, and largest fresh produce market and,
if you come from a farming community, Mr. President, I am
sure that you will be interested to know that we have the
largest market, and much more.

ww have pleasure in extending to you, Sir, the invitation
from the City Council of Johannesburg to hold your 1983
Convention in the City of Johannesburg, the Golden City.
Thank ys

MR. D. H. FRASER: PRESIDENT

Hale dankie Raadslid Venter. I trust that n our folders when
e Beve our Convenition in Johannesburg, we will find a litte

ar of gold instead of w. bottle of brandy that you were able
n -hm in L‘urhn We have much pleasure in sccepting your
invitat

CONFERMENT OF HONORARY
MEMBERSHIP

TOEKENNING VAN ERE-LIDMAATSKAP

MR. D. H. FRASER: PRESIDENT

We come now to a most important item on our age
namely the conferment of Honorary Membership of AMEIJ
on three very distinguished persons who have been associated
with and rendered invaluable service to the AMEU over many
years. This honour js not lightly bestowed but I am sure you
will all agree that it is well deserved.

1t is my privilege to call on Jules von Ahlften, Town Electri-
eal and Mechanical Engineer of Springs, to propose confer-
ment of Honorary Membership on Mr. Naude van Wyk.
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MNR. J. K. VON AHLFTEN: SPRINGS

Meneer dio President, dames on hore, ok het die asngoname
aak om ' voorstel dat ere-lidmaatskap san meneer Naude
vaa Wrlk, Dirsktear van @i Nasiopals Navarslngatostitmt
vir Elekiricse Ingenieurswese van die WNNR toegeken word,
aan die Konvensie voor te
Ek het hom vir die cerste keer in 1965 by die Konvensie in
Port. Elizabeth opgemerk alhoewel hy sedert 1964 reeds hier-
s Rorvisdes e dle Dirskions vas M Nesreinpalastiimst
bygewoon het, In hicrdie tyd het ons ham leer ken as 'n gocie
vriend van die VMEO wie altyd bereid is om ons met advies
on hal te bedlen. Ty het nie net voortrellle diens  gelewer

p dic
et ook mernasionals beendbeid verweet op, die gabled ven
outomatisasie heer waarvan die onlangse internasionale
Kt dio Federasia sal. putuly wot. . SUlACIkS
gehou is. Dit is aan mense soos Naude van Wyk te danke dut
Suid-Afrika vp Gic intermasionale wel tenakaplike

ebind steeds erkenaing goniet en verwelkom word. Dast diep
ook spesiale melding gemaak te word van dis uitstaande werk
op die gebied van weerlignavorsing wat onder sy Dirckteur-
skap deur die Instituut gedoen word wat vir die VMEO en
ander clektrisiteitsvoorsieningsowerhede van wesenlike lelang

B(HIN! van Wyk is tans 'n Vise-President van die Suid-Afri-
kannse Instituut vu Elektridse Ingenieurs en ons wil hom ook
grang gelukwens 4

Die grondwet van die VMEU maak dus met reg voorsiening
daarvoor dat die Konvensie ere-lidmaatskap aan persone kan
verleen wie voortreflike dienste gelewer het op die gebied van
die clektriese ingenicurswese as geheel en ek vertrou der-
halwe dat hlnrdm voorstel eenparig deur die Konvensie san-
vaar sal wol

Ons 'eﬂ.mu da! ons nog vir baje jare die voorreg sal hé om
vir Naude en sy gade, Sophie, by hierdie Konvensies te kan
verwelkom. Ons geniet altyd hulle geselskap by ons sosiale
geleenthede waar Naude hom ook al onderskei het alhoewel
dit ' iy gonecm het om bom ss 'n “aud-iey” op.te voed
en van hom 'n regte “oud-Matie” te maak.

W BAHNAS

Mnr. J. D. N. van Wyk antvang #y_ere-lidmaatskap tekens
van dio President,

MNR. J. D. N. VAN WYK: WNNR

Mur. die President 'n mens word nooit te oud om iets te leer
nie. Ek was 'n persoon wat geglo het dat teleleh nie die
morele standaarde verlaag nie. Nou na D: k Tile meer
50 seker . Dat 'n voorbeeldiie mens soog Jules ven Ahifien
50 sonder om te blik of te bloos hier voor almal kan staan en
jok oar my kon hy alleen by JR geleer het,
Sedert ek gehoor het dat hierdie cer my to beurt sal val het
ek natuurilk my kop gelrap gor wat die rede was.
Edele die Minister vanoggend sy openingsrede oor ener;
gelewer hot, hel.daar skielik 'n lig vir my opgegann. e
u herinner dat ek in 1975 in nhrm S 0 St Bk o
energie te sé gehad het. EK het toe genoem dat dit 100 000
Joules vereis om die wmr 'rlr n kb‘pp:g tee te kook terwyl
dit slegs sowat 50000 joules vereis om ' bottel
koel, EX aanvaar dus dat hierdie sanboveling van energio-
besparing uitmuntend ingepas het by die gedagtes van die
lede van u Ultvoerende Raad en vandaar my verering,
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In a serious vein Mr. President, I have been attending your
conventions for-u mumber of years as & guest. I have been
impressed with the growth in stature and importance of the
orgunisation over the years. [ have boen impreased also with
he increase In dopth and qulity of the technica papers over
th youra ae well &4, e Standard of.debate. The Lrocoedings
of these canventions have indsed bacome lmportant referense
doeuments in their own right.

For me ss Research Dircctor it's been very important to
listen to all of you, to have direct contact with those pro-
blems which are peculiar to South Africa.

Mr. President, to you and the Executive Council, my sincere
appreciation for allowing me to join this very elite, small
group of honorary members and I thank you from the bottom
of my heart.

MR. D. H. FRASER: DURBAN

It is now my pleasure to call on Mr. K. G. Rabson to propose
Dr. Ralph Anderson for Honorary Membership.

MR. K. G. ROBSON: EAST LONDON

Mr. President, distinguished guests, ladies and gentlemen
Dr. Ralph Blyth Anderson was born in Bulawayo, Rhodesia
in 1638, After complating b schooling a6 Bulawaye's Milton
High school in 1933 he attended the University of Cape Town
where he obtained his B.Se. degree in Electrical Engineering
in 1937,
15 307% b wne mwcdd the Sagree of Dacar of Philesspiy
by the University of Cape Town for hi htels wntitiod P
Lightning Discharge.”
In 1938 he joined the Southern Rhodestan Electricity Supply
Commission and emained with the Commission for twenty
n yew ation of his service he held the
smvn o Chle( Bl Contoacts Eopiaece. HL ‘sxpe.
rien ectricity supply undertaking with an exten-
sive mwm operatiag in & bigh Lghtoing G aes et
n the course of a professional career which brought
it inchivel sl s b ol 0% inlir o TbeChRANY:
In 1985 e was anpoinied to the stall of the Counel for
Sclentifi and Induscril Reseerch and ls presen
Divewtor, Roparch, of the Natienal Elsctrieal Emgiering
l'lmﬂurc)l Institute,
Ralph Anderson is a highly respected and acknowledged
authority in the field of lightning research. In
Ilu- has been hig first love and duty and 'n(-cam of its fasci-
, it might also be called his hnhby
Hn, international profassional stature in his field has taken
him to many countries. The Reamhth institute’s success in
setting up a national scheme in South Africa to meusure
lightning ground flash density resulted in his being invited
4o advise on a similar project in Mexico.
In 1879 Dr. Anderson was appointed Convenor of Working
Group 33,01 (Lightning) of Study Committee No. 33 of the
International Conference on Large Electric Systams at High
Tension (CIGRE), after service on the Working Group since
1963,
He w larly honoured in 1975 by being appointed
Chairman of an Ad Hoc Working Group of the International
Commisstan on Atmospherle Electrilty 1o encourage measu-
rement of comparative lightning parameters.
ge and leamm aad his innovative and leader-
ip qualities have been demonstrated in b nding con
tribution to the electrical enginsering profession through the
professional institutions. In 1955 he was elected Member of
the Rhodeaian Institution of Enginéers and in 1962 a Member
of the Institution of Electrical Engineer (London) of which
he is now a Fellow,
He has served on the Couneil of the South African Institute
of Blectrical Engineers and was a distinguished President in
1979/1980.
He s the author of many papers, Cpany fontly with collen.
gues. Down the Velll's ﬂﬂl!ln!h to Conventions and Technical
Meetings of the AMEU have been privileged to know Ralph
nderaon, to lsten o B and to learn from him.
1 searched for & single word appropriate to his distinguished
:;lﬂ“" in his chosen profession m:m § "L\lmmlry” which
e Oxford. Dictionary gives aa “a porson of light and lead-
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ken

ing”. Most surcly Ralph Anderson s one of our “Luminatics™
In a letter in 1675 Sir Isaac Newton wrote these words l
that famous contemporary and antagonist Robert Hooke.
“If 1 have seen further it is by standing on the shoulders of
ginnts".

Many have sood o Ralph Anderson's shoulders — all of us
assembled here today honour him.

Mr. President, ladie gentlemen it is with pleasure and
a sense of privilege that 1 formally propose that Honora
Membership of The Association of Municipal Eleetricity
Undertakings of South Africa be conferred this day on Dr.
Ralph Blyth Andevson, Pr. Eng,

Dr. R. Anderson receives his homorary membership certificate
from. the President.

DR. RALPH ANDERSON: CSIR

Mr. President, Ken Robson, words fail me to vespond ade-
«quately on this great honour you havo bestowed on me. 1 have
attended your meetings as an observer and  learner for some
fifteen years, with one meeting excepted. 1 came here to learn
Teally, what the prollenss were af 3. Municlpa Elseriea
Undertaking and thers were many, We at th

therefore able to assess what the .-munnm should
research work and how we could our A;wczuﬁi»n. AH
example was mentioned by Ken, . i nt ago, namely the
measurement of ‘lightning-flash density’. We now have a
five year map of this and [ hope Electrica g will
now be able to co-ordinate the designs of 1L KV systems,
acearding ta the lightning Swaud o B thereby
save money, especially in rural electrification

Another line which we have followed largely as a conse-
quence nf listening to your problems has been that of mea-
surement of lightning aver-voltages on 11 KV lines in parti-
cular, these being the most vulnerable to lightning. This work
has been undertaken for some years now and is now culmi-
nating in a very special, unique experiment in collaboration
pith ESCOM.and has bean and will b reporied to Foi by
dy Erikson, who is here also, as he has boen the
Je:l Manager for this project.
Thete have been other aspects of Electrical Engineering,
which have arisen, | thislk, diroctly as & consequence of our
contact with your Associgtion, namely that of damage 1o
lightning avestors, problems of earthing in o country where
the earthing conditions vary considerably and et the
design of 11 KV and high voltage lines to against
lightning. So I must thank 7 Mr. President, o long
assaciation [ have had ssociation and thank you
deed £or aceepting me An o5 Honorary Member.
sociation has been doing a tremendous amount of
ihtning and lving the problemms both, manager-
ial and technical of Municipal Eleetricity Undertakings. You
have become an uuemely 1.1.5!’:15 Body whions elce st by
heard in this land of ours. In addition, however, you have
wielded & bond of friendship amongst your members and 1
have been privileged to have ]mrwd in with you and I thank
you very much that [ have been included as & friend, within
this august company of yours. L think ane has only to ask any
member of the Association, what were the highlights of any
meeting in a particular place or at & purticular time and 1

&8



then that one would Teceive an astonishing wrray of
n and experionces, covering the vast field of human
ghdekvaus, not al of I tesholeal | might vemture ta say. This
I think, Mr, President, has been the special features
of y....x Asiociation, the frindship and the wnity and the
endeavours that lhnw been carried out in your work and I am
greatly honoured indeed to have been made 2 member of your
Association.

Thank you very much indeed, Mr. President

MR. D. H. FRASER: PRESIDENT

you Dr. Anderson. The relationship between the
DML 204 the CSTR pas waen oot o7 very close working and
we are grateful for that. I now call on the immediate Past
President, Mr. Piet Botex, to propose honorary membership
for Mr. John Morrison, who has entertained and charmed us
with his wit and skill as & public speaker on so many occa-

s and hopefully will continue to do so in the future.

MR. P, J. BOTES: ROODEPOORT

Mr. Brecident, distinguished quests, ladios and_gentlemen,
the second world war, in which he was a Major in the
s Force, John Morrison joined Tube Investments
Limited as & “Trainee Manager” und was seconded to Simplex
Eleetric Company Limited, Birmingham.
In 1951 Simplex bullt a mmry in South Africa and Jvhn
Morrison was transferred out here as Commercial Man
—later to be promoted to Gommercial Director, and then to
Joint Glnﬂ'll Manager and Director.
After & serios of m THers, the urmm,.1 company became
AEI Henley Africa (Pty.) Limited in which he was General
Manager and Director but, with the purchase of AEI by
in 1968, Simplex Electric Company (Africa) Pty.
Limted was ro-esishllshed und, once!agals, Job Morrisem
heeame the Managing Director.
It whs spgrosimuialy ut this Ume St John enmieaeied 8
severe iliness, His recovery was due to his absolute deter-
mination o walk agaia, Through All this ha has’ kept his
friendly disposition and Is & mest jovial person at any
gathering.
There has also boen o merger and subsequent aequisition by
The General Eleetric Company of Ag:;wa and prior to his

“official” retirement in 1979, he was irman of the
Company. He is now acting in n consulting capacity with both
Simplex-GE Lighting (Pty) Limited and Tube investments
{Piy) Limited 4nd helds Directorahips within thelr arganisa:
tions.

During his career John Morrison has also been Chairman of
the SEIFSA, Electrical Division, Chairman of the South Afri-
can Cable Makers Association and haa held Dircetorships and
has been an active member of many committoes associated
with the Electrical Industry.
He is a Companion of the Somch Afclean Tnstiute of mmrlml
Engineers and a Member of the Association of Supervisin
Eltrieal Ergiosarn. His cousection wifh the Asoclition of
Municipal Electricity Undertakings goes back for almost
30 years during which time he has attended all but two con-
ventions and has participated as a speaker or joint Chairman
of the Members Foru if them. As from 81 July 1950
he represented the Eleetrical Engineering and Allied Indus-
tries Association on the Recommendations Committee for new
Electrical Commodities — almost 22 years during which he
has rendered important eontributions. 1 have been priviles
to know John, Mortison since 1907 when | aftended my first
Convention. At ime John well-known
regular AMEU Cenvu\lum attender, having first attended
the AMEU Convention held in Bulawayo in 1052. John is
well-known for his speeches on behalf of the Affiliates at the
SR o Conventions. In particular 1 will never
rget his speech when he proposed a vote of thanks to the
Indion during the casing seasion of that memorabla: Convén-
n held in Umtali.

Mr. President, Ladies and rmuﬂnm_ it is my privilege to
proposc formally that Hon rship of the Associa-
Ton of Munielpal Blectricity. Undertakings of South Afriea
be conferred on Mr. J. A. Morrison and I know that this
‘proposal will be unanimously accepted by all present here
e

5.

MR. D, H. FRASER: PRESIDENT

Thank o M Bl £ mon i e e
ask rward

heartedly with this propesal. I ne lohn to come
¥ Phsalre N cetbiPogts uf Hansess meiboimits,

Mr. J. A. Morrison receives his honorary membership eertifi-
cate from the Prevident,

MR. J. A. MORRISON: AFFILIATE

Mr. President, Mr, Botes and distinguished guests, I am
deeply moved by the great honour that you buve bestowed
on me and also by the kind and generous things that have
‘bees -mu To recelve such a {ribute — whether completedly

jn!Llfmd or not — leaves the sort of warm fecling that one
experiences when, having invested 2c in o weighing machine,
you receive o card which informs you that, at a weight of
e , you are handsome, successful and irresistable to the
posit sex. For the rest of the day, you wander around on
a pmk cloud, trying out your newly found talents on some
unsuspeeting female, when it suddenly dawns on you that the
wretched machine has got your weight wrong as well
Even so, Mr, President, 1 would like to think that just a little
of the Kind tribute was true and that my thirty years asso-
Clation with the AMEU wil o romembered or ot 1enst o

This has T oo rewarding period of my lte, during
1 have made elose many wondorful
peoplo. T have ahared with 30\1 e o Ao gt es o Dt
Conventions and above all 1 have been proud to have been
i pucei SARinalod 4k Bpalketioki Jo¢ th Blacteicsl Eocuas
try in wumry

Mr, Pre very conscions of the fact that I am the
First umm;- m :--mu this_great honour, and that T now
join the ranks of those illustrious Past Presidents, Engineers
and Councillors who have served your Associotion so fully in
the past years and who have brought such honour and sta-
ture to it,

May 1 thark you and your Council for this wonderful gesture
which I readily accept — not only for myself but on behalf
of my Company and my Associntes here present,

R: PRESIDENT

Thank ik Jnh i do value your association with us lnd
even more you have joined the ranks of the
Eaanent Membara af ‘he Assoclation,

MR. D. H, FR
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AMENDMENTS TO THE CONSTITUTION
WYSIGINGS AAN DIE GRONDWET

MR. D. H. FRASER: PRESIDENT

The next item of business we have to deal with is the adop-
et maoiimvalid dey s el il
necessary to get concensus among the members of the ad-hoc
committee charged with the task of reviewing the constitution
and I must pay tribute to the hard work put into the assign-
ment by the convenor, Mr. Wessel Barnard.

T call upon him now to outline briefly the background and
summarise the proposed amendments,

MR. W. BARNARD: JOHANNESBURG

After sending out a number of questionnaives to all members,
the Executive Couneil has prepared an amended Constitution
which we hope will be acceptable to cvory!

from editing and considerable legal redrafting, the fol-
lowing are the significant changes: —

. Qualifications of Members

Engineer Member: Previously an Engineer Member was
an Engineer in overall charge of a member ummkmx.
o held qualifieations acceptable to the Exective Cour-
engincer who. did not hold an ltmphlﬂa
q\li‘hﬁmﬂoﬂ was classified as an Associate
me the replics received, it was apparent that o major-
£ members favaured abolishing the necd to hold a qua-
Whcation: Any person in overall charge of a_member
undestaking will thus now be. clacsified aa’an Engineer
Member.
The designation “Associate Member” will now apply to
those previously clussified ns “Associntes”, viz. one or
more assistant engincers in the permanent service of a
member undertaking. Here again all reference to qualifi-
cations has been deleted.

Exeecutive Council

These elauses provide that every Past President and his
Councillor representative serve on the Executive Cnuncl'l
as long as he is an Engincer Mcmber. There
ly unanimous support for this amendment.
The Executive Council could find nw roason for the estab-
lishment. of Bnmm, and Regions and has consequently
lbullahmd of Regions and dofined “Branches
cally, This clause. hersfore provides for the
slection of uf lhrer Engincer Members in addition to one
from each Branch, to be elected by the Convention.

Duties and Powers of the Executive Council

This clause should be reworded in order to allow the Exe-
cutive Council to appoint any member to ad hoc commit-
tees or ag representatives on other committees. It {5 there-
fore proposed that this clause should read as follows:—
“to appoint ad hoe committees of members and to appoint
members as representatives on other cumm!theh and to
define their powers and terms of reference.”

Amendment of the Constitution

Provision is made that & majority of two-thirds of mem-
bers present shall agree by ballot to any smendment of
the Constitution.

Apart from legal redrafting and editing, the foregoing are
e major changes proposed to the Constitution, The Execu-
tive Couneil has based these proposals on the best compromise
of the various viewpoints and would therefore appeal to

to give the amended constitution their ununimous

B

=

MR. D. C. PALSER: CAPE TOWN

Mr. President Mr. Barnard, in his usual eloguent and com-

Petent manner, has outlined the hlﬂ(mund of Lh: new Con-
stitution. There is nothing that I ea 50 I just
formally second. the proposal that the new Constirution e
adopted.

AMEU CONVENTION MAY 1981

MR. D. H. FRASER: PRESIDENT

Thank you Mr. Palser.

I don't want to mssume that the applanse necessaxily implies

full acceptance. Are there any questions? Apparently not. In
if there are any Members who are not

in favour of the adaption of the new Constitution as proposed

Thask you, Gentlemen, for the unanimous accagtance of these

proposals. T would again thank Mr. Barnard f

work that he has put inte revising the Consttation’ whih

did need some chang

ELECTION OF THE EXECUTIVE COUNCIL
VERKIESING VAN DIE UITVOERENDE RAAD

MR. D. H. FRASER: PRESIDENT

We have secured the services of velunteers for the scrutiny
of the ballot namely Messrs. Nantes Botha, Piet Geers,
Gerars Gosber, Bll Lashley, Buddy Nel snd Fanie van Wyn
se gentlemen come to the front of the hall

and officiate.
Now gentlemen, the new constitution having been adopted, the
clection of the Executive Council members will ta] i

ten and G. Theron are automatically members of the Exe-
cutive Coulll!ll and the ballot now is between these whn hlvl‘
n m!i!kl from the various Branches. Two

oppased namely, Mr. E. G, Davies teoes Netsl and Ms. N.B.
Botha from the OFS and Northern Cape Branch, so the
ballot now is for the Tepresentatives from the other three
branches, the Highveld Branch, the Good Hope Branch and
the Cape Eastorn Branch. Those who ure entitled to vote,
that is the Engineer Members and their Councillors, will have
h.lbt et in their folders.

that you have them, they have the AMEU
obond nnd tho misies uf the aniiaios are Indicated on
them. I will read them out to you. From the Eastern Cupe
Branch, Messrs. Adams and Dawson, from the Good Hope
Branch, Mesars. Louw, Murpby and Palser, and from the
Highveld Branch, Messrs. Fortmann, Loubser, Potgicter and
Nortje. You will see at the bottom of the ballot pager that you
are to vole for one candidate in ench of these three branches
and then thero are a further three candidates for whom you
can vote. You must not vole for more than six out of that list
of names. 8o gentlemen, please proceed with the completion
of your ballot papers and then the scrutincors will collect
them from you

RESULTS OF THE ELECTION
UITSLAG VAN DIE VERKIESING

Gentlemen, | can now announee the result of the ballot but
before doing so I would like to expre: anks to the scruti-
nmeers for their assistance in conducting the election of the
l}:mmlu Council. The newly clected members are ms fol-
owsi—

Eastern Cape Branch
Good Hope Branch

— Mr. J. D. Dawson *
— Mr. K. J. Murphy

— Mr. D. C. Palser

— Mr. D. E. T. Potgieter
— Mr.J. A Loubser

— Mr. A. H. L. Fortmann

May I congratulate those members together with the two un-
opposed whom 1 mentioned earlier, Mr. E. G. Davies from the
Natal Branch and Mr. N. S. Botha of the Free State and
Northern Cape Branch, on thel elction, They, togecher with
the five Past Presidents and the and President
Elect and their ] mnmm the new AMEU
Exceutive Council. May we congratulate them,

Highveld Branch

8
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EXECUTIVE COUNCIL 1981-83 UITVOERENDE RAAD

First row/Ecrste ry:

J. K. von AMften (Springs), J. D. Dawson (Uitenhage), W, Barnarl (President Elect/Aangewese President, Johan-
nesburg), I). i, Fraser (President, Durban), Beunie van der Walt (Secretary/Sekretaris), D. C. Palser (Cope Town), E. de C.
Pretorius (Polchefstraom).

Second row/Tweede ry:

Cira,/Rlde. A, Helberg (Roodegoort), Prof. J. 5. vut, der Wolt (Bloemfontein). C. J.J. Fonrls (Ultenhage), D.B. Biddulph (Vor-
waerdburg), 8. H. Lange (Durban),'J. L. Steyn (Boksburg), Eng E.T. Potgiater (Verwoeriburg), P. J. Botes (Roode-
yoort), N. S. Botha (Bloemfontein), G. C. Theron en RId. C. Borchardt. (.'u wistrasieraad Orawje-Vaal)

Third row/Derde ry:
Clrs./Rlde. Prof. P. J. Botha (Potchafstroom), D. de Roos (Springs), Eng./Ing. J. A. Loubser (Benoni), Clra./Rlde. . T
K.

(Benoni), F. van der Velde (Cape Town), E G. Robsun (h:uu "‘?Ed"ﬁ)\ K. J. Murphy (Somerset West), A. H. L
Fortmann. (Boks ies (Pictermaritzburg).

) and E. G.




TRANSFORMERS, MINIATURE
& MOBILE SUBSTATIONS

MINIATURE SUBSTATIONS

Manufactured to §.A B.S. 2028 and 1030

KVA Rating — up to BOOKVA

Voltages  — upto 11kV

Cooling  — ONAN. all voltages.

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

MOBILE MINI SUBSTATIONS

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

WHEEL ARRANGEMENT

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

DISTRIBUTION TRANSFORMERS
Manufactured to S.A.B.S. 780 and bearing the
S.AB.8. mark

KVA Rating — 5 10 2 500

Voltages — upto 11kV
Cooling — O.N.AN. all valtages
Cooling = AN upto 1100 volts
Phases — Polyphases

ALSO SUPPLIERS OF:— Transformers, Sectionalising Switches, HT Fuses, Reactors, Chokes
A. C.& D. C. and Wire Wound Resistors
"‘I Indusiries (Trannul) (1Y) Ltd

Subsidiary of OAK industriss (Sauth Atical (Pry)

Box 82271 Southdale 2135 Telephone: (011)880-1422  Telex : 8-40B6SA

Markating Division Telephone : (011)834-1871  Telex: 8-27785A
Head Office —
Box 1172, Pietermaritzburg Telephone: (0331] 51311  Telex: 6-34268A
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CAPITAL FINANCING
OF ELECTRICITY UNDERTAKINGS
By MR. 0. D. GORVEN
CITY TREASURER, DURBAN

MR. D. Hi. FRASER: PRESIDENT

We now come to the presentation of the first paper to this
Canvention

It is often said that “No man is an island unto himself”. This
is indeed true! Mutual co-operation and understanding are
gasental o progress and ackievesent and whils we Electrieal
Enginecrs Iy acknowledge this, we cannot do

whtisimt he. Recountants nd’ canteallen of.tha. purasetrings
or the auece
this,

ful aperation of our underta
upon my good friend and collcague Mr
Tr v of Durban to enter the lions
den to speak to us on a subject, close to his heart il o
rable importance to all engineers involved in busine
of electricity supply namely “Capital Financh

Undertakings”.

v. Gorven joined the Ci

" ot lectricity

v Treasurer’s Department, Durban,
in 1940 after his educstion at Durban High School During
the war he served overseas e South African Air Foreo
and returned after hosiitics fo the Clly Treamurev's Dupart-
t In 1951, he was appointed Personal and 'rmm al
A-zmmml fo th City Treasurer, and in 1900 moted
to the o nof Deputy City Tre T, [A:cnm\unx and
Finas | l.. Apnl 1962, he was pmmm to the position of
City Treasurer, Durban, and in the same month became &
Member of the Council of the Institute of Municipal Trea-
surers and Accountant and is now the longest serving member
of that body.
Mr. Gorven s & graduste of the University of Natal with a
Bashelor of Commerce degree. He Is also

Fellow of the Institute of Municipal Treasurers & Accoun-
tants;

Fellow of the Chartered Institute of Secretaries & Admini-
rators;

Fellow of the Institute of Cost & Management Accountants;

Member of the Computer Society of South Afrien

Other Career — related activities include: —

1949-1950 erbume Leeturer and examiner for B:th!lnr
f Commerce degree at University of Natal,
:\ummhng‘ Auditing and Municipal g
Financial Adviser to the Natal Municipal Asso-

ciation

Mermber of the Council of the Institute of Muni-

cipal Treasurers and Aecountants.

President — 1965 to 1968 and 1975 to 1977,

Member of the Council of the Association of
Pension and Provident Funds of South Africa
Chairman — 1974 to 1975 and 1978 to 1979,

Member of Commission of Enquiry — Salisbury,

Rhodesia.

Member of Driessen Committeo of Enquiry into

Trban Transportation

Finaneial Adviser on Loeal Government — Turn-

halle Conference — Sauth West Africa.

Member of Slatter Committee "[ Enquiry into

TLoeal Government of Indian Are:

1962-date

1962-date
1971-datn

1969-1970

1972-1974

1977

1979

Gentlemen, 1 am sure you will agree that we are privileged
o have  man of such achievement and experience to address

e pleasure that T ask Mr. Gorven to take

his place at the rostrum.

INTRODUCTION

11 Capital financing has many facets which ean prob-
iy be brought togsther under thros main headings

%

Mr. 0. D. Gorven addressing the delegates.

(a) The raising of loans externally;

(b) The alternative of financing from internal
sources; an

(€) Methols of Aecounting Trestment, which dater-

o the Tate at which the interest and redemp-

tion, nste avoived Lo Gither eaternal oz Intsral

financing are spread against opersting costs of
the undertaking over a period of

Because there are many alternatives available, it is
doubtful whether any T raafar Manisipe], Blectele
city Undertalings in South Africa are financed by
identical means.

When Municpal Eletriety Undertakings. wera
spansible the Epneration and. distriuution
of E“Flﬂl’s, me nvulmn of capital financing was of
far greater importance to them because, generation
being & capital intensive operation, the int emt
redemption charges formed o far greater proporti

of total operating costs of a municipal undemkmg
than is now the case where only distribution is in-
volved.

The eapital financing of generation is now almost
entirely in the hands of Escom and policies adopted
can, a8 you aré aware from the events of & few years
ago, have & significant effect upon cost and tariff
structures.

5 However, leaving generation aside, there are still

considerable eapital sums {nvolved in the distribution
and maintenance of an elestricity undertal

the interest and redemption charges wiraging some
10% of total costs of the major municipal electricity
undertakings are still so significant that they re-
quire CktEA0 conkkderition.

RAISING LOANS EXTERNALLY

21

1 do not intend to cover the mechanics of raising

fi upon
Skptbals it o oHiLT e wicrs that, PhrRlculicly fn
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23

24

recent years with the combination of high inflation
tes and capital market rates which have for a

period of time yielded negative Ioal returns o the
investor, it beeame extremely It for borrowers
to raise Funds over conventional m; term financing
periods.

There were reasons for the negative real hmm:
rates. In tho first place, the insu

mnd industries are forced to hold 53% of thelr

Escom and_municipalitics. This therefore forms n
captive market, a matter to which the de Kock Com-

been giving atietion and which many
commentatars expeet to be reduced in size or phased
out completely over a period of time in favour of &
free market cconomy.

It seems to me that the best allocation of searce
resources is ultimately achieved by allowing free-
play in the market place and, if investors have com-
plete froedom in choice of how to invest their capi-
tal, this will eertainly result in a change in the utili-
sation of capital at this juncture which il bring
in its turn n change in the relative earned
by capita] in. the various classes ‘of Investments
which are available viz. fixed intereat loans, equities,
w“veﬂv ete.

i# brings us immediately to & brief consideration
nf the effects o inﬂlﬂm upon investment and fn-
ment will all be aware of the

rates on shares which up to that
tine b sl a8 form of ik rviment
and hence wore expected to a better return
ki i B sbLaEY 3 T thes "aate Bk
semi-gilt stocks. Those were of course times of Jow
Infl rates, but even then investors began to
perceive that fixed interest stocks gave a relatively
poor performance in yield and return of capital in
inflationary conditions,

With the higher Tates of inflation that have become
lent since the 1960% and particularly in the con-
ditlona of the last few years where doutie digic n-
ced, the reverse yield gap
has now become the norm ml “inflation-proofed”
St ne e e the ‘sate” investments
‘whereas investments in fixed in stocks
known to produce declining incomes ogihen i
and a redueed real value of eapital upon repayment
of the debt.

This has naturally driven up fixed interest rates
but, until such time as investors feel satisfied that
th:nhlmmn ‘which they are lending over a

particul Mdﬂm!vﬂllmuﬂmmﬁhﬁk
Teuly infiaton ra 0% that peched of e and sive
them a real interest

popular. which will of eoursa in turn Fire poth p. the
price of this method of financing. As already indi-
cated, the other tendency will be for loans to be
granted for shorter periods, particularly because of
the impossibility of Mrc:lldng Irll]itim rates ol
futare years. In nu days of mana

there are so many deeis Hhtbamtly 45
imternationally wm_h e Bk T
no-one is able to say precisely what eourse inflation
Sl ol o e he i ity o e g
4s the world lacks the type of discipline which was.
inherent in the old goldbacked currency sy
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28 The point to be e

27 Yields on property investments which are, of course,

also a form of equity investment, have not been as
low a3 those on equitics, although there is still &
reverse yield gap relative to fixed interest stocks
although of smaller proportions. This is probably
due to the fact that the property investments, whilst
also forming & very g ke against inflation,
are more difficult to negotiate and are considerably
less marketable than their equity counterparts,
some extent this has been offset by the advent of
the property unit trusts or the shares of property
owning companies, both of which can be marketed
fairly easily.

ished here is that with uneer-
St et T o pariislerty it ieh
inflation rates, fixed interest borrowing will became
progressively more difficult unless interest rates are
increased. considerably in order to compensate for
the risks, This is the pattern one finds in Britain
and America where similar and_sometimes worse
inflation problema have existed. In recent months,
fixed intersst rates have increased rapidly, and it
would not be surprising in the three months that
will clapse between the publication of this paper
and its diseussion at the Conference, that further
riges have occurred, Maybe by that time, the 145
usury rate will have been sbandoned, and positive
real returns relative to the infl te will be a
possiblity, sspecially if the compulsions upon Pen-
sion Funds and Insurance Companies have been
moderated.

29  The other general comment abaut the fixed interest

market s that interest ratea tend to vary in oo,
ance with the eeonomic eycle. When the level
economic activity is low, the demand for capital o
new enterprises likewise falls off, but capital con-
tinues to grow in the capital gencrating institutions
such a5 Pension Funds und Insurance Compiuniss
the oversupply results in a drop in interest

210 Here again, however, inflation can have its effect

this was demonstrated during 1980 in South
Afriea where despite o fairly low level of demand
for capital (the economic w ly resently
having got under-way) traditional long-term fixed
interest investors deliberately held bn-.k e
le gums from the long-term market because fixed
interest rateg were so low by comparison with the
then inflation rate and were content to sceept losser
form of short-term deposits with the
lmnkmg and building society movements, This action
had the result of driving up long-term fixed interest
rates fairly sharply and simultancously making it
impossible to obtain Funds in any quantity for a
‘year loan

211 The whole position would alse be influenced mate-

rially if we were to move towards an open economy
rather than being subject to the strict foreign ex-
change eontrols which have existed up to now, as the
position in overseas ca) would then also
influence our own local situation far more directly
than is the case at present. Perhaps there will also
be some developments In this sphere between the
time of preparation and discussion of this paper.

212 The State appears to be moving towards a greater

participation by frec enterprise and possibly a freer
economy 50 that interesting times are ahead in the
capital market for all of those who rely on getting
their capital from this seurce.

3. INTERNAL CAPITAL FINANCING

Having regard to the diffiultien upedemd in the

eapital market from ti and th

terest rates which

Funds, particularly of

3t is useful for an Orgunisation to provide at ]
a portion of its eapital financing requirements from




internal resources and most major electricity under-
takings follow. this practice

The original method of financing in this way was
to make a contribution from current revenues to-
wards capital financing. In other words, the whole
oF a part of the asset was “paid for" from current
or operating account, and no borrowing or interest
and redemption eharges were then invalved.
Whilst this policy has advantages, it is particular]
bjcet to & “stop-ga” approach, especially if deci-
sionshave to be made from year to year by public
represuntatives who are subjected to pressure from
the ballot box.

This led to the development in South Africa in the
1060's of the Capital Development Fund/Revolving
Fund approsch, in terms of which any amounts
appropriated from operating mccount are transfer-
rod 1o & Fund. That Fund then makes an advance
in rospect of the capital asset mequired and future
operating aecounts are called upon to bear interest
and redemption charges on these advances which
are then repaid to the Fund for use in farther capi-
tal financing.

This meanse ofcourse that the operating necount
{that Is in effect the electricity consumer), s asked
to make u contribution twiee, but having done this,
the advantage is that in future years, the repaid
<apital on the advance and the interest thereon
{or & part of it) becomes avallable for making yet
further advances for capital financing :
This then results in a system in which & permanent
capital is built up and will continue to from
interest, earnings alone, regardless of the annual
decision as to whether or not to augment the Funds
by farther appropriations from operating account.

There are advantages o the consumer of this
“double” payment. Firstly, it is a form ofinsurance
to provide for adequate future electricity supplies
for him, of eourse new consumers. condly,
upon the treatment of interest carnings,
artial counter to future electricity
it from the unknown downwa
pressure which internal financing effects upon the
external interest rate pattern.

Thero is a remarkable variation in the operation
of Capital Development or Revolving Funds in South
Africn and 1 think that it is true to say that the
Iegislative eonditions governing the Fund operated
by Escom and the Funds operated in each of the
four Provineea are all fairly significantly different.
In view of the importance which this financing me-
dium has developed in South Propose to
deal with this system in a little more detail

Single Purpose capital dovelopment funds
881 A single purpose capital development fund is
set. up with the sole objective of providing a
source of capital financing in order to mini-
mise. external borrowing. Such a fund would
‘make advances at the full interest rate normal-
Iy payable on external borrowings. The intorest
nd redemption payments aceruc to the fund,
where thoy become available, together with
other moneys, for the financing of fu
capital expenditure of the local authority,
thereby reducing the need ta borrow externally.

482 Under this system the revenue or operating

ount does not bencfit from any interest
wvings, but the rate of growth of the capital
of the fund is greater than for dual purpose
capital development funds, where one of the
objectives is to make interest savings on reve-
niie or operating account

983 An example of the single purpose eapital de-
velopment. fund is that operated by Escom,
though in this case the accumulations in the
fund are not used for making advances in
respeet of individual assets but are invested in

Escom's public loan issues, and the entire in-
terest earnings acerue to the fund itself.

384 Further examples of single purpose capital do-
velopment furds can be found in those local
authorities where advances from the fund are
made at the interest rate which is spplicable
to the advances of the consolidated loans fund,
As the latter interest rate ropresents the
average interest rate applieable to external
horrowings, there would be no interest saving
to revenue or operating account by comparison
with external borrowings, snd the fund would
accordingly be a single purpose one.

485 In the short run, the rate of growth of & capi-
tal development fund based on the Escom
system, where the intercst rate earned by the
fund is determined by current markes, interest
rates, may well differ from the rate of grawth
of the alternative typs of single purpose fund
where advances are only made on the average
external borrawing rate. The difference in
growth of the two types of fund in any one
year would depend on the extent to which the
current market interest rate differs from the
average cxternal borrowing rate of all loans
outstanding. In the long run, however, there
should be little differenco between the rates
of grawth of thess two kinds of gingle purpose
capital development funds.

88 Dusl purpose eapital development funds

381 A dual purpose capital development fund has
two objectives, viz:—

(@) to build up capital

fb) to reduce the interest burden on the re-
venue or operating account.

and

892 1f the interest burden on the revenue account
is to be reduced either directly or indirectly,
it means that the rate of growth of the eapital
development. fund for a given annual contri-
bution will be lower than that of the single
purpose fund.

893 There are two basic methods whereby the inte-
xest burden on revenue or operating account
ean be veduced, vizi—

{8} by making advances from the eapital de-
velopment fund at & lower interest rate
than the market rate on external borrow-
ings; or

(b) by making the advance from the capital
development fund at the current market
interest rate, but instead of crediting the
interest carnings to the capital develop-
ment fund, allocating them in full or in
part to the revenue or eperating account
of the local authority

394 The merits and demerits of these approaches
will be discussed more fully under the heading
of “Interest. Rate Policy”,

345 A considerable vaviation in policy is possible
in dual purpose funds as to the extent to which
. intercst rolicf i3 to be obtained on the one
nd the growth of the fund s to be sacri-
ficed on the other. Tt is possible to regulate
the position by making advances at interest
ales varying from 0 per cent up to the full
oxternal market rate. Alternatively, if interest
on advances is o be charged in full at market
Tates (which in my view is the preferable
course of action), the proportion of interest
earnings which acerue to the fund as against
the opersting or revenue account, can vary
from O per cent to 100 per cent.
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410 Intersst rate policy

8101 As the objective of o single purpose capital
development fund s o minimise externsl
barrowing and no¢ to make savings on |
rest, this logieally menns that all ety
should be made at eurrent m interest
rates. A local nuthority operating a consoli-
dated Toans fund for its external borrowings
could make capital development fund advan-

eos ot e average external interest rate
rbieh o spplied 1 i  Cuolidated ok fand
fferences in
i T Jong Tuy
gl el

8102 Tt would hnve the offeet however, in times of
i) rates, of retarding the increase
in average mu- as local authority, by
virtue of having capital development fund
moneys available, would ha borrow less
on the spen market at the most Tecent higher
external interest rates and hence its average
rate on the consolidated loans fund would be
lower than would we been the
ease. The converse is true when interest rates
fall below the average consolidated loans
fund rate.

3103 In the ease of dual purpose funds which seek
to ensure a reduetion in the interest chi
borne by revenue account, however, the ex-
tent of the reduction would be affected by
the policy approach which is adopted.

3104 The first aliernative Is to make advances at
lm mn nw =xt.rnul market rate, in which

or operating account obtains

l.he Inn!fl u! a lmn— interest charge. Under
approach, the value of interest saving is

is difficult to ealeulate
have been made over a long

4105 1t is accordingly preferable to charge the full
economic interest cost on the asset to revenue
or operating account and in so doing, also to
ensure that different methods of financing do
not invalidate cost, compaxisons, and then to
allocate interest so charged between the fund
on the one hand, mmmuewnpu-w

account on the other. The
S g i T
charged loss the portion of interest re-credied
|ll the account.

2.10.6 The method of eharging interest at the full
current market rate but splitting the interest
earned in the desired proportion hetween the
capital development fund and the operating
account, is the most advantageous course of
action becauze:—

isons between projects finan-
.I:m in a different manner are mot inva-

{b) new Njnu tfe embaked on in the light
of full interest
comslieratlons ara piopasly. taben | e
sceount in the decision-making process;
an

{e) the preeiso value of interest nvlw Te-
sulting from the operati
development fund is readily visible ln the
accounting system, and does not have to
be ealulated or debated as would be the
case where mubecanonie intereat charges

S10TThe ‘aat e o satromss psyeholosie
importance as local authorities can
to the public how the operations of the capital
development. fund are achioving intercat sav-
ings and therefore helping to balance theix
budge
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108 From what has heen said, it is clear that the

Capital Development Fund is not. held in the

form of eash or investments, which are sub-

Ject to er iy m(mmn The as-

Sets of the Fund are scts n the form

i e e St G

pu\mmg the Fund from loss of value by
inflati

#1009 Furthermore, the Capital Development Fund
will soon develop o strong growth factor if it
eredited with interest, duo to the power of
terest earnings. Modest annual
s to the Fund of, say, 5% of re-
vonue, will soon result in & strong capital
finaneing medium, from which it may be pos-
sible to finanee all new eapital projects and
reduce external loan debt na woll

8.10.10 1 believe that the Capital mv:—l..pmm Tund
financing system has come to stay and that
greater reliance will be p!ntcd on it ht-uurt
of the development needs of the
whole and. the demand which thia. will make
on available eapital resources on the ome
hand and because of the erosion of the real
value of capital by inflation on the other
hand.

In suggesting this, T am of course assuming o higher
ong-term average real interest rate by comparison
with the long-term average inflation rate as w

other assumption could only lead as ita corallary to
the disappearance of the fixed intorest capital
market because lenders would not be prepared to

would accur year after year. There is, a prosent, a

compulsion on Pension Funds and Insurance Com-
ponics to invest in fixed interest stocks, but this
compulsion would becoms untenable it nefive val
interest rates persisted, hn would mesan that
the pensfoncr or the (-m. man whe saves for
the future would be subsidising (in our context) the

msumer.

4. METHODS OF ACCOUNTING TREATMENT

41

This brings us to methods of accounting treatment
which determine the rate ut which the interest and
redemption costs invelved in either external or inter-
nal financing are spread agains operating costa of
the undertaking over u period of time. In this regard,
o number of systems operate.

Loan Redemption Fund

421 Under this systom, interest is paid o
original amaunt of the lean for the fol s per(od
oan and the redemption of the loan is
Iﬂ‘nwdett for by charging against operating
account in annual provision for redemption
which amount, together with interest enrnings
thereon, is sufficient to accumulate to the full
amount of the sum originally borrowed.

When @ loan redemption contribution is
charged to operation account, i is necenss
to take this into account when assessing tariffs
in ardcr € obtain sufficient income t4 eneurs
o balanced budget, A partion of each electricity

puid by the consumer is therefore attribut-
sble to l'be redemption contribution, and the

equivalent to the
annual redemption contribution. Furthermore,
the interest carnings received on the invest
ments made year hy year provides further
cash for the purchase of investments so that
with a relatively small annual contribution to
 loan redemption fund the effect of compound
interest earned is such that tho full smount
of the loan ultimately becomes uuﬂnm s
form of the investments pus

year. Upon maturity of e e
ments can then be sold and the proceeds uti-

d to repay the stockholders.

41
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425

427
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In the meantime, the loan redemption fund is
eredited each year with the annual contribu-
tions, together with the Interest carnings on
the investments so also sceumulates to
the full value of the original sum borrowed
and is available Lo s off wasting assets.
In other words, rms the function of &
depraciation Tud PR ensuring that cash
is availuble from which to purchase invest-
ments in order to ensure the repayment of the
loan at maturity date

If permanent assets such as land have been
acquired from the loan, then the accumulation

the loan redemption fund is available to
finance such assets on & permanent basis. In
offect. in the case of permanent assets, the
systom ensurcs that cleetricity consumers build
up a capital fund to finance such assets

Inevitably there is n variation year by year in
the actual interest earnings of the Innn b
demption fund eompared with t}
interest carnings when the annual ki
was first caleulated.
often carrected by period
to increase se the annual con-
tributions to take inte account surpluses or
deficits in anticipated interest earnings.

The loan redemptien fund system is used by
Escom, which body even goes so far as to in-
vesting ita Capital Development Fund appro-
priations together with the interest earnings

reon from time to time in public loans is-
sued by Escom, the redemption of which is
then provided for in the loan redemption fund
systom,

This means that, whether at any point of time
Escom assets are internally or externally
financed, the interest and redemption costs are
the same and are market related. pumm.
more, the system means that each
Joct bekra e coste to which I ivis m, at
the time of the borrowing for the purpose of
financing that project.

Where it is not possible, due to market con-
ditions, to borrow the Funds over the desired
financing period of, say, 25 years, then it is
possible to borrow for  shorter period of, say,
ek, o el peaviis fos fha Tagh
redemption over n period of 25 years. This
Fiamaa iz o tha A gt thaT e it pariod
stockholders must be repaid from the pro-

cceds of n new loan issue to replace the one
which is being repaid. This process is known

a re-issue or & re-borrowing of a loan and
will almost certainly mean s change in the
level of interest costs during the 25 yer
financing period. the total of the
pes PRI tha sarordl Ioue st toed
Taust ultimately coincide with the 25 year loan
redemption fund

When loans are re-issued -borrawed, the
loan redemption fund is normally €ft undie-
turbed so that it (and its associated invest-

loan in the 25 year series, and it can, at that
stage, also fulfil its depreciation fund function.
However, it is possible to utilise the partial
accumulation of investments at the time of re-
borrowing to Tepay & part of the original loan,
and then 1o ye-borrow a losser sum for the
balance of the 25 year period.

A disadvantage of the loan redemption fund
system is l?u:l. if aving & shorter life
than the loan period are purchased from the
loan, the redemption fand canaat. adequately
[ul.ﬁl its depreciation. function because
che fund will only be runy built up at the end

of the loan period, whorens the asset will be
worn out and will need to be written off and
replaced before the loan is repaid. This has
led to the provision of depreciation o “rene-
wale” contributions i Tespect of such assets,
and usually results in a measure of surplus
;Armn.slrm in |hc loan rodemption fund at the
end of the loan period.

43 Annuity Repayment System

Under this Fpiss fop St & heromed
the basis that S repaid usually In year-
I e Miittpeuny lm‘lnlmem’.l throughout the
loan period so that the books will show a re-
ducing annual interest charge over the years
and an increasing annual redemption charge,
but with the total sum of interest and redemp-
tion remaining constant. This contrasts with
the loan redemption fund system in which both
interest and redemption costs remain_fixed
TAar Ex i, sxcupt fox wiritions in. thy 75-
demption pravision due to actuarial adjust-
ments hul! time m time.

482 This method of financing ix not popular with
large inve:

investors and is not utilised to any signi-
ficant degree in the South Afriean capital
market. This is largely because investors do
not like their capital being Teturned in portions
over the loan period and also because deben-
ture stocks are not as marketable as conven-
tional Joan stocks.

433 In the annuity system, the appropriation of the

amount in respect of loan redemption from
operating account s tho equivaent of the pro-
o, for depreclation and that portion of the
losn hating been repald the ameunt concorned
e s s e e
which the asset concerned ean ultimately be
written off (or, if it is land, permanently
financed). Because the redemption provision is
cquivalent to the smount. of the loan actually
repaid year by year, the total eredit in the
louns redeenied acoount will ultimately be the
same as the original amount of the loan issued.
In these circumstances, cash for the repay-
ment of the loan becomes availuble because,
as in the previous case, the tariffs paid by
consumers, allow for the loan redemption ele-
ment which has been charged to oper

484 If it were possible to invest loan redemption

fund contributions together with interest
earncd thereon, at the same interest rate as
applind o the original stock iasus, then the
annual interest and redemption charges under
the loan redemption fund system would be
exactly the same as those under the annuity
system. However, in practice, yiclds on invest-
the loan redemption fund will vary
year by year lmd &hr loan redemption fund
i gt
system if the -m'm:
on the loans redemption fund exceeds the in-
terest rate at which the lnm was issued, whilst
the converse is

44 Straight-Line Repsyment System
441 This system is identical to the annuity system

‘but almost unknown in external loans, although
quite commonly used for Tepayment of inter-
e, particularly in the Consolidated

e an are lower because the upim hhmx
on the loan reduces more Tapidly than
the annuity system.
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442

It will be evident that with a constant eapital
repayment each year, and & reducing interest
eharge, the total annual cost reduces year by
year under the straight-line system.

45 Consolidated Loans Fund System

451

152

453

454

455

458

The Consolidated Loans Fund system is in
men use in most major local authorities.

The system works on the basis that a capital
fund (the Consolidated Loans Fund) is set up
to stand
lends money to the ur
secaunt of the undertaking which requires the
enpital to finance iis capital outlay. The Con-
slidated Loans Fund merely borrows from
the external u\m or lnd un rtnku to repay
that borrowing o . There is
26 Al Gl he TuAT up i
in order to ensure an sbility to repay the loan
Flp e i By
rely on the management of the Fund when
his stocks fall due for Tepayment.

Once the loan has been raised and paid into the
msldated Losny Fund, the Fuod advnces
money internally to the sub-aceo
undertaking which reuires the uplm 'l‘hl:
sob-aeiaunt s than called upot te tapay the
amount, together with mureu to
THimiad Toabs Puad oet the basia ot halt gonsty
or annual instalments of interest and redemp-
tion, The redemption can ecither be on the
straight-line or the annuity system. The an-
nual interest and redemption charges are met
from an operating account in the same way as
if the advance had been raised from an exter-
nal souree.

The amount of interest paid to stockholders
is debited to the Consolidated Loans Fund,
this amount, after deduction of any interest
income which may sccrue to the Fund from
external investments which it may hold, is re-
covered from operating accounts pro-rata te
the balances outstanding on the advances made
by the Fund.

The lHll-méﬂ of the repaid capital by sub-
ts: to the Consolidated lmn. Fund is,

-mum.m

or advance to

ul outlays whieh hA n incurred in the
interim. This means um. Fie o o i
Consolidated bnnm Fund must be carefully

‘masaged and the berrowing operations of the
local authority nml e carefully timed to en-
sure that, when a loan is due to be Tepaid to
an external stockholder, the money from which
this is to be done is in fact available. For this
purpose thers aro often short-term investments
built up within the Consolidated Loans Fund
system and available monies can Im utilised in
this manner rather than for the purpese of
making new advances to sub-accounts if a loan
redemption is .

Under this pystem the aggregte cxternal in-
iness of the Organisation is lower than
SR T p i O o Boterption
~Fund system, but would be approximately the
same as that under the annuity system or the
straigh mriem deponling upon which
method of capital repayment lised within
framework of the Camlnhu-d Loans
Fund advance arrangements to sub-accounts.
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4513

However, the basis upon which interest is
charged to sub-accounts calls for special com-
ment.

The Consolidated Loans Fund system is based
on the philosophy that the average interest
rate on all borrowings should be charged on
the balances of all advances made by the
Fund to sub-accounts, regardless of the ruling
interest rates at the time at which the advan-
ces were made, The justification for this ap-
proach is held to bo that the operating account
of a partieular project should not bo burdened
with exceptionally high interest rates just he-
eavse that proj ened to be undertaken
at un expensive time in the eapital mazket and
that, conversely, other operating accounts
should not Teeeive the advantage of particular-
Iy low interest rates which may have been
prevailing at the time their projects were em-
barke

Whilst there are obvious advantages to such
an approach, especially when it s applied to &
Single TDORS BUCTRY ERch o electrieity
taking, complications and possibly in-
equities arise when a Consolidated Loans Fund
is operated by a multi-function municipality.

Furthermore, the operation of such a fund
tends to mask the true interest charges which
arise from any mew project, as the cosis of
any new loan are merged with the interest
costs of past loans, and the mew project is
called upon to bear only the average interest
rate applicable to all advances of the Fund.
This means, in a multi-function environment,
that substantial investment, in, say, @ sewerage
o L R
terest rates will cause elemmq tariffs
even though the electrieity under mm sy
Bive had e e il Cublay o2 s, AL oo

time, users of the sewerage system are
paying too lttle.

The attempted ]mmmmm for this situation
is that the law of the swings and roun

applies but, for nm to function satisfactorily,
the volumes and consistency of expenditures
on all functions would have to be considerably
greater than is the case i this country. Fur-
thermore, the procedure may well result in
projects being allowed to proceed at times
when normal economie laws would suggest
that the project should be deferred, if at all
possible, because of the high cost of borrowing.

From discussions with those operating a Con-
solidated Loans Fund system it is clear that
there ia also eonsiderable difficulty in deciding
how best to repart upon the costs of & pro-
posed project. If, for example, a projoct neces-
sitates the borrowing of KL million at an in-
tercet rate of say 10%, the problem will be
to know whether to indicate that the interest
cost is R100 000 per annum or whether to re-
port that the average rate of loans issued
from the Consalidated Loans Fund is only 8%
and that the project involves only the 180000
inlerest cont_which will ulimately come
ooks. The balance of 120000 is,
of course, still incurred and has to be borne
by increased interest charges on all pust pro-
jects on which advances are outstanding.

Because of this kind of problem, operators of
the Consolidated Loans Fund system
oceasion, resorted to making fived interest
advances at curront market Tates to finance
nominated projects and this confirms that the
interest averafging system is not desirable in
all situntions. The Caps Provineial legislation
makes proviion for marke: related rates to
be charged for advances to trading undertak-
ings and ecrtain other operations, and this




ropresents an interesting departure from the finaneos of the undertaking, and this process

norm could continue over the years until such time
=1 2 the pereentoge of capital outlay financed
4504 A possible madification of the system would cach year on a three-year basis reaches the

be to ehargo interest on advances at the mar- Vvl deatiad
ket rate at the time of the advance, but this
would then result in an under or over recovery

464 A socond method of achieving short-term finan-

of interest by the Fund relative to the amounts cing is possible whers there s o system of in-
required to be paid to stockholders. If there tes edvances under the Conmolidated Loans
an over-recovery this could readily be Fund system or Capital Development Fund

nount [n an equalisa- system. In such eases, although the advances
coveries would have may have been mads over conventional long-
iods, the organisation can, if it s

handied by placing the a
tion account, but under-
to be spread amongs: projects, presumably T i
proportionate to the direct interest costs al- wishes, repay vy h advaness prematurely in the
ready charged against them. event of unanticipated funds becoming avail-

able. If, for example, the operating account of

In the long term, the average Consolidated the undertaking ended the year with a surplus,
Laans Fund rate will equil markst rates but, that surplus could be utilised to repay prema-
with interest rutes rising and falling, there N turely some of the advances outstanding, The
will be & time-| lau between the average rate surplus on operating account would be elimi-
of the Fund and the setual market rate ruling nated by making an extrs redemption charge,
from time to time. whilst the surplus eash which ayose from the

cperations would be used te repay the Conso-
. "Qﬁ."ﬁf'l,ﬁ?“;’ friei i B e i lidated Loans or Capital Development Funds
Fund system will give the impression that it e el il el S i
i cheaper to operate than the conventional Avslianie, for ni afvanoes Sy Mums Frol)
borrowing arrangements because average in- Ak SN, Wi osiiate o Bn
terest rates will be lower than current market E "““‘_'" in m";_" yfm ;l nmd
rates. However, when interest rates start <0 wmd % w;";:h r:hme;:rl;h“;ls:;u::t
o g "‘{;,’“:v;*,ﬁ',:'"gﬂ:;'ﬁd;‘,;j would benefit would deperd upan the perisd
Loans Fund rate, then iving the impres still outstanding on the advances selected for

of the Con d Loans Fund being expen- premature. repayme
sive relative to conventional borrowing ays- 405 This method of d b dordvice i aa
the ndvantage of eliminating the saw-tooth ef-
4517 Thus fu‘ we have assumed that the Comsoli- fect of carrying forward varying surpluses
dated Loans Fund will abtain all of its monies {from one year to umd!v?. puucnlnrlv when in
from external loan sources, but there is noth- the second year no surpluses arise. In such an
ing (o prevent the undertaki S SALTEEs peumld hasi T i it ok anly
vesting” internal funds in the Consolidated to handle normal cost increases for the coming:
Loans Fund should. it so desire, This can be year, but also to hundle the shortfall in Tevenue
done either at specific interest rates or at the n‘l’e;-!m proceding year which was met by the
average rate already being paid on external credit balance brought forward, The technique
barrowings. The former basis seems to me to of repaying advances prematurely therefore
be preferablo but, in practice, the latter is results in smaller tariff incroases more often
A % and also in the provision of extra internal eapi-

L tal finance because of the premature capital
46 Premature Redemption of Loans repayments which have taken place
461 Another technique in capital financing i to 466 Depending upon the relative interest rates on
provide for the redemption of loans over a the advances ropaid and on the interest which
shorter period than normal. This can be aceom- could bo earned on the balance earried forward
plished in two ways, until it fs absorhed by eosts there may also bo
3 Interest profit In following the. premsvare
o S ivgiar e el redemption approach. This is because, generally
aver a shorter period with the ubject of limiting :{::k""n" '7'"“,::":,,.‘":;;3_:;":“ ':;‘,::“'
interest costs when interest rates are high. One st i et A g
might eleet, for example, to finance over 3 ol el
Years an asset normally financed over 25 years. T s Vi laritey dad 005 o oAb
10 W reuss, Hio tercel onk would b peyalia o evaniing NI CoRt 0 eTRrEE Garount,
for only three years, but the ion cost i
g This period would o High. The fimncal Lo b b R
advantage of the transfetion is obtained after Shols Coens
the third year when the loan is fully repaid. 47 Inflation Accounting
4.6 If this policy wore to be adopted, it could be 4.7.1 Inflation aceounting, which is now making some
cared n on 3 gradual busis by Thaneing, sy, o T, ad ke
10% of the capital outiay for that year on a By, to the extent. of -depreciation
three yenr b ing the same in the been used for some Eime‘ by lacor, the Post Of-
second and third yeurs, during which three- fice and the South African Railways, has not
year period high interest and redemption costs yet found its way into municipal accounting
would be experienced due to the abnormal ro- systems.
ption component, However, if the policy is ux In the case of Escom, the recent Board of
continued in the fourth year, the abnormal re- Trade report exprossed the view that the extent
demption component will bo partially offsct by to which It was making contributions to ita
the interest no longer payable on the first Capital Development, Fund (some 25% of total
year's loan, and thereafter the position will im- income, together with interest earnings on past
prove (relative to long-term financing) and contributions to the Fund) was roughly the
within a fow years the interest savings will cquivalent of praviding depreciation on assets
more than offset the abnormal redemption on the basis of replacement costs. It was aceor-
charges, When this stuge is reached, ane could dingly recommended that ESCOM  should
increase the three-year financing from 10% to change its approach and provide for assets at
20% of capital outlay without burdening the replacement values sathef (han contribute to
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its Capital Development Fund, but this recom-
mendation was not adopted. r cither
method, capital is generated for financing pur-
poses, but the extent would obviously vary de-
pending on changes in asset replacement costs
from time to time,

4.7.8 Municipal Electricity Undertakings generally do
little more than provide for depreciation on the
histarical cost of assets, though limited Capital
Development or other Reserve Funds are being
built up. In these circmstances, present day
consumers are not paying sufficient to replace
that part of the physical assets which they are
“using”, and so are gaining in real terms at the
expense of later consumers who have to foot
the bill of plant replacement at high costs.

474 Some would say that there ia no harm in only
providing for historieal costs bocause, when the
plant is replaced, the then cost levels should
be within the capacity of people to pay (despite
the tarif? increases which may be involved &t
that time) and the survival of the undertaking
would not be in question ax may be the case in
et

4.7.5 There can be many hours of interesting debate
on the subject of inflation and its cffect on
financial policles. The main thrust, hawever,
should rather be to tackle the root eauses and
to bring inflation under control than to have
to try to patch up the problems which inflation
causes,

5. CONCLUSION

51 The financing of any undertaking is necessarlly a
dynamic process and municipal clectricity under-
s are no exception. Change must be initiated
to respond to the needs of the times and, as we look
at the possibilities which lie ahead, it seems likely
that new teckniques and approaches will be required.
However, there are basic financing principles which
must necessarily be present in whatever variations
we may evolve, and these must be preserved if the
basically sound financial structure of municipal elec-
tricity undertakings is to be maintained.

DISCUSSIONS
BESPREKINGS

MR. W. BARNARD: JOHANNESBURG

T am privileged to be sblo to contribute o Mr. Gorven's paper
which will certainly fill a gap in the vast store of knowledge
and information which we have gathered in the Proceedings
of the AMEU over the years,

Mr. Gorven is probably one of the mest prominent, certainly
one of the most enlightened City Treasurers in the Republic,
and Durban, which is able to meet its cupital requirements
from the Capital Development Fund, is certainly the envy of
Municipal Eleetrieal Engineers

Eléctrical Utilities are known throughout the world to be
capital intensive, but South Africa s one of the few countries
where Municipalities still buy power in bulk from a national
#rid and sell to their individual consumers.

Mr. Gorven has mentioned intevest snd redemption charges
Averaging 10% of the total casts of major municipal eloetri-
<ity undertakings. Figure 1 shows how in Johannesburg the
percontage of capital charges has dropped from 50,83% in
1960 to 18895 in 1980, However, 1 do not believe this gives
the full picture of capital expenditure, beeause Johannesburg
etarted purchasing power from ESCOM fn 1972 and in 1980
imported 335 MW b analysing cupital cost, there appea
to be justification for including all demand related costs, viz.
annual capital charges on power generating and distribution
asacts as well as demiand charges, in the case of purchases of
power from ESCOM
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JOHANNESBURG ELECTRICITY
DEPARTMENT
CAPITAL CHARGES AS A PERCENTAGE

OF TOTAL WORKING COSTS
R

wewwons onuass ot

JOHANNESBURG ELECTRICITY DEPARTMENT FIG. 1

The addition of this information in Figure 1 tends to cause
a levelling out at just under 30% of total costs. This figure
will, however, vary for different municipalities for a number
ronsons, including cost of purchasing power.
The eapital financing of electricity supply undertakings has
certainly been o complex and very ofien vexed problem for
Municipal Treasurers, but the investment of this capital is
cqually complex. 1 would therefore Iike to consider possible
methods of ¥ " of capital investment,
At first blush one might consider o direct commereial ap.
proach as appropriate, and compare income (sales) with ex-
penditure (all costs, including capital charges), and determine
productivity from the percentage surplus (profit) produced,
This approach is not aceeptable for a number of reasons, the
most important obviously being

(8) The supply authority has a monopoly and within limits,
ean et his own tariffs and produce an arbitrary surplus.

(5) The major cost factor for non-generating authoritics is
the purchase of power, the tariff for which varies from
ane Tegion o another.

{c) Local consumer condi ¥ vary from one authority to
anather viz, load density, diversity of load, annual load
factor, ete. all outside the control of the supplier.

(d) Municipalities: axe required to provide service functions
which are non-revenue producing i.e. strect lighting, fes-
tival illuminations, communications, traffic control sys-
tems, ete,

A second approach could be to relate the capital charges of
capital invested in distribution and generation assets plus
demand charges of power purchased to annual maximum de-
mand of the undertaking.
In Supplement No. 2 of the 1974 report on Standardisation
of Financial Statements of Loeal Authoritics, prepared by
the Institute of Municipal Treasurers and Acesuntants, refe-
is considered to be the best perform-
ance ratios ta use for various activities, and in the ease of an
electricity undertaking the vecommanded “Units of Output”
are:

Electricity

Generation and/or purchase  Number of units set aut
Number of wnits sold

Maximum demand
Load factor
Distribution Number of units sold
Number of consumers
Percentage loss in distribution
Street lighting Number of lamps.

Of these “Units of Output”, only Maximum Demand relates
direetly to distribution and gencration eapital expenditure,

on the bulk supply authority's capital invested in gencrating
and transmission plant. It might be of interest to note that
this proposal was in fact accepted by the ohannesburg Trea-
sury when leasing charges on Gas Turbines costing R18 mil-
lion, were added When analysing patterns of eapital expen.
diture. Unfortunately, Treasury officials, through laek of

5%



e ot

technical understanding, arrived at completely !rram-una eon-
clusions, by relating capital expenditure to the mumber of
uxits (EWh) or number'of conaxmers, insiend of g
maivum demand (kW).

Capital Expenditure and Demand Charges

In general: captal investment {n an elecricity supply under-
taking will fall into four categories,

(a) Capital for additional generating or distribution plant to
meef growth

(b) Capital to Improve security of supply
(¢) Capital to improve utilisation of existing plant, and
ce costs

(d) Capital to meet statutory requirements.
(%) Additional Plant to meet Load Growth

The ratio of capital requirements, in real terms, to
growth in maximum demand, ean ;enerllly be

to fall, due to new technology, greater diversity, higher

Senaily and an improved saaval load factor. (igurs 2)

JOHANMESBURG ~ ELECTRICITY DEPARTMENT
INCREASE IN OISTRIBUTION CAPITAL INVESTMENT
N DEMAND

PER MW INCREASE
A a1 pRces

HHHHAL \

= s e - s

£
JOHANNESBURG ELECTRICITY DEPARTMENT FIG. 2

(b) Tmprove Security of Supply
The ampust of eapial reulred to malntatn and tmprovs
reliability of supply i generally deeided by policy, but
Cost Benefit Analysis ean also be applied.

© l:nn Utilisation and Cost Reduction
capital required o rduce costs

e ot et gl demand charges,

should be justified Il a viable propesition in }ellhrm to

the expected savings according to acceptable formulae

mach ox that used for G Hislistin, o7 Eamalormer

(d) To Meet Statutory Regulations
Capital is required to install plant to meet statutory
Tequistions In respert of cloan air water
purity, design and construction of cnmmum. ines,
architectural treatment of substations,

The following Johannesbu ects ean be categorised
aa follows: — iy %
(3) Load Growth

(i) Fordsburg Bulk Supply Substation mo million
i) Delta Bulk Supply 12 million
1kV Dlllrlhlmnn Substation. N,S million

( W 80/11
(b) Security of Supply

(i) Gas Turbines R18 million
(i) Supervisory Contral RS million
(iif) Workshop facllities R18 million
(¢) Cost Reduction

(i) Coal handling facilities R4, million
(i) Retubing of boilers RS, Omillion
(D Auto condenser clsning R2,0 million
(iv) Load contral system RI%,0 million

(d) Statutery
(i) Smoke emission control R6.2 million

From the foregoing it can bo seen that the percentage of the
capital charges of operating coets canmot be used as & mes-
sure of efficient capital investment.

ENERGY OR OPERATING COSTS

These costs, which include B do not relat to capi-
tal expenditure, but a measure of their efficlency could be
dgtem\md by the number of !‘Wh (units) sold per employee.
The nesburg from 1966 to
100, shows that the figure was 648 878 for 1966, compared
(or Johannesburg h
(Figure 3)

JOHANNESBURG ELECTRICITY DEPARTMENT

UNITS SENT OUT / EMPLOYEE

T FIG. 8
The CEGB has alse graphed the “average electricity prices
in ml terms for the perwd 1960/1980" for conl-fired power
stations jis exereise has also been carried out for Johan-
nnbun- ‘with nurpridnrly similar results.

(Fig. 4)

These graphs show that electricity prices “in real terms”

ave o aver the past 20 years in Spite of signifi-
ant increases in coal price.
TOTAL POWER COSTS

Ehm'lulwwer mlmmn but & major essential
service and the objective of any supply undertaking should
be ua oot out by the CEGB, “to aim to meet the demand the
customer puts on Us . . . to do this securely .. . to do this as
mnmluily as possibly, while having due nmmi to our
statutory duty to protect the environment®.

The measure of how enconomically and effectively we are
bl hlipt hicsmapirrpe (suripiig Syl o]
the change in power costs in real terms. From Johannesburg's
statistics it cannot be disputed that the Electricity Supply
Indugf in unl. mm.ry has & proud record of productivity

cient. investment
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MR. JAN H. SMITH: CHAIRMAN — ESCOM

Mr. Gorven has given us a cvmymhmewe uv('rnlw of the
financing policies being followed by the alities and
als0 by ESCOM. in their tasks of mmumg Siégtuicty g
ration and distribut lieve he chose to be more infor-
mativo 5s oppossd to contruveraial and 1 was happy th Aot
that he made no proposals concerning dramatic or immediate
changes, This is commendable as the topic requires elarifica-
tion rather than change if electricity consumers are 1o bo.
satisfied that the financing goals of ESCOM and l))e muniei-
palities are being achieved

From the ESCOM experience I could elaborate on some
points raised :

1 Mr Gorven addressed the “negative interest rate” condi-
ons which have ruled on the financial markets during
el el d that the prescribed mvestment
Tequiroments promoted ths phenomenan. This claim 1 Lao

not oppose, but 1 wonder if inves

rente en delging van kragontwikkeling bale hoér is as -

¥orts verbonde aan dlsteibusie, Hicralg groct las van

siering — en dit is vandag 'n baie groot en moeilike las —

berus nie meer by die Munisipaliteite nie, masr wel by
KOM.

ln terme van die geldwnardes van 1981 is EVKOM se be-
bostte aan kapitaal vir die dekade wat voorls snasveer
R14 000 miljoen. Ongeveer twee-derdes van hierdie reuse be-
drag word benaly ir nuwe kragsiasiea en dle sanverwants
hoogspanningstransmissielyne,

Die finansiering van R14 000 miljoen is geen geringe taak
nie, maar die bestaan van die Kapitanlontwikkelingsfonds het
'n byna bo-menslike taak een gemaak wat, myns insiens, wel
uitgevoer kan word.

Die bou van groot steenkool-kragstasies by steenkoolmyne en
die bou van dic meegaande nasionale transmissienet het die
Muniipalitete nle slegs ondhet van ot kapitaaiverplly-
tinge nic, maar oot besparings in keste

high inflation is only temporary, cot a contributing
factor. Inflation has caused n structural change in_the
financial markets, but the full impact of inflation on long
term investment has been )w.m io gauge. There does not
appear to be a simple relationship between inflation and
long term public i 1980, Rates rose qumdy
but many factors beside inflation contributed to the rise
Here I am mlnkmg of all the talk eoncerning “the free
mar} expectations arising from the De Kock
‘Commission.
L have to differ with Mr. Gorven on the ehoice of & word,
stated that a fund such as sscan ‘s Capital Develop-
e F\md (CDF) order to “minimise” external
refer “reduce”. Of

borrowing, Instes 3
the £nhrn-l funding funds he discussed, the CDF ty)
used by ESCOM provides the most internal finance but Il
should be sireused thri ESCOM CDFs  Sbjetive s
rovide adequate, not maximun, internal fi
He rightly stated that consumers tvrke tor, Amicd
financed by ESCOM's CDF, but it lhwld ‘be remembered
that in the lang term this reduces the amount that has
o be set aside 1o the fund. Interest earned by the fund
id for by consumers reduces the same con-
mers' CDF contribution. The double payment is taken
into account in setting the CDF contributions.

ESCOM has the opportunity of costing internal finance
out at rates different from those Tuling in the financial
markets at the time. Reasons why we do not follow this
path are:
(a) ESCOM desires to have a consistent pricing policy
which is not infuenced by whether the money comes
from internal or external saurees.
() There i the contribution rato and intereat .-rnln.
determining the evel of intornal fina

T ve already mention
© 1t wil n 2 deviation rom fncremertal pricing polley
il whero it can be ensly implemented, i prefe:

Yol abave ks peiclag Prnciples

4. Mr. Gorven discussed some sccounting treatmente all of
which have bedn examined by oursélves in the ESCOM
context. Qur eurrent accountiny was clearly spelt

no differentiation between internal

finance o

related. Escom believes that its current practices serves

both ESCOM constituents, the investor and the lectricity

consumer, well,

The Cupital Development Fund has been  good addition

to ESCOM's financing sources. Lnvestors, especially ris

bankers, have expressed their satisfaction that

ESCGK is making a good contribution to ita financing

1 am h-ppy to have heard Mr. Gorven cover the CDF and
other electricity pricing principles so well. As I said ear-
lier, before nromoting changes & 5ood undervianding and
appreciation of current practice a

In mor. Gorven se leersame referaat beweer hy dat Munisi-

pale ﬂehﬂlihuhﬂndnmmingl tans e meer die verant,
et vir

fasilteite e, Hy wys daarop dat die koote verbonde san die
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van borkil i
This is indeed a dogmatic statement, but it a & slatament
that can not be refuted. Allow me to state to you the inte-
resting fact that the average selling price per kWh for
ESCOM in 1980 was, if expressed in Teal terms, lower than
the corresponding figure for 1960. By the way — for the
benefit of the economists — you ean use whatever deflator
you like, and you will reach the same result!

This statement s true with the consumer’s contribution o
the CDF meludcd yithout it the 1080 price is approximately

80% of the 1960

MR. E. G. DAVIES: PIETERMARITZBURG

The paper by Mr. Garvon has been very interesting. T would
make the following points
It is conceded that elumm, supply has become less eapital
intensive since generation was taken over entirely by
ESCOM. However, in mmpmn. electricity supply with other
private operations, it is still very capital intensive. For in-
stanee, the Couneil which I represent has an annual income
of approximately R29 000 000. Its eapital assets are also ap-
proximately amount, so that the ratio of annual
turnover to assets s very nearly 1,00
The perusal of some company nwm indicate this ratio to
be in the case of a large T group 24 and & diverse
industrial group 325, T s thesekore. easéptial sven 1f gene-
ration is not ui n to consider earefully the method of
providing capital.
The question of provision of capital funds from tariffs is one
which has caused considerable discussion recently. However,
it is possible to consider this aspect a purely m Bss
matical view point and this was e in & paper b)
Norman of ESCOM published in the Journal of the s-unb
African Institute of Electrical Engineers. The results of

growth rate it is more favourble to finance entirely I-y
loans. Unfortunately tlle Council has other considerations

en into account and the plea is often heard pmwl-rfy
o the time of the estimates um the p
i ration. '.I'.hll is only ymly
correct, beeause the bulk of wnwmen will be with us for
mlmy years to come and eapital financing arranged

to the best advantage over a period of time. -

City Treasurers in general do
which in times of high interest rates tariffs = wuned

Jow i
ease ami upltll should bl
one of the main

proviied G oass This 1 yeta
Tunctions of & Counci's Tinancial sministrator.
In Natal, it is necessary to pay between 8 and 6% of income
into a eapital development fund, but the nctual gouttibution
uries from Couneilto Council
tribution should be as
Sorven that. the padiel, payable to the capital develop-
fund should be the full market rate. This would not only
T o Bl thens undy 29 more xapidly but would also
avoid the practice by some municipalities of utilizing. this
fund for sections of the Council which have not contributed

an



depart-

to it, i what in fact happens iy that the ity
e A sl B e contribution
but some lesser ameunt whick mens, In this sontext, that it
rer maney wheras soms othér section of
{he Cousell cbiains the cheaper money contributed by the
electricity department. I would suggest it would be interest-
fag (or i slearicey departmens bo bike close serutiny
of the acco at they are not being victims of this
e f Bopkdeeeping:
While talking about the provision of capital, one problem
which bedevils medium size electricity departments is that
the capital Tequirements approximately every 4 to & years
have to provide sums in the order of 13000000 in order to
build a new major substation and this capital is raieS %
addition fo the normal requirements. Delpl\e e um

T st
forth its requirements, it y Tound th i r
me arrives to spend the extra capilal the City Trearurer
thvow.fip Mia bands In horror and tries sither to eut the
Sormal tapital vaquirements drastisally, ot to et the sl
trical engineer to defer projects.
It is of interest to note that this department has done &
careful study of the effect of increasing the capital dev
ment fund contribution from 3 to over a m—yu p-md
and it is estimated that the nett saving by doin
it o 1,500 000, Notuthatanding thin i Ia ditficalt 1 :
pursuade the Council to move iﬂ ﬂlll direction because it
now requires as much income as to sustain its ope-
ool g g o i sypers to mo
that municipal city treasurers have y un-
successful in pursusding the authorities that exera, sources

R
come from t! pear to have nothing more to offer lhm
great faith l.hnt -mmhu will turn up which, in fact, has
not been the since the days of the Borkenhagen Com-
‘mission.

There are two other polnts I would make, firatl, that elec-
tricity departmenta have to be provided with capital funds

it from loans or from revenue because mnlﬂmn are con-
mestic and indus-

costs through connection fees, This does not arise as far as
other departments are concerned; for instance, if the e Coutei
fiods ltwlf short of fuude it 1s 0k vbhnd to build roads,
ridges, parks ete. This point seema to be totally overlooked
hy City Treasurers who tend to decide the allocstion of capi-
tal to the eleetricity dzpmmm. purcly on the basis of what
they are in & position to raise on the capital market.
The second point is that the cost of providing eleetricity to
layouts, both economic and sub-economic, bas escalated to
such an extent that the capital cost of financing this lnpply

=:l|=d on to bear mmnnd tariffs to provide supply to the
mers due to high capital costs but how this can
bodpi i gy g

MR. D. C. PALSER: CAPE TOWN

Mr. Gorven is to be congratulsted on the lucid manner in
which he has outlined the mysteries of municipal financing.
No mention, however, was made of the various forms of con
tractor financing that are available today, namely arpat
Foarantee loans, sapplists credit. and Jeasing
o iy R e RSy e My Bicamsily an e
fitably employed these sources. For instance, in excess
R20 million out of the total cost of the Steenbras pumpes rl-

of around R85 million was financed by way
of relatively cheap, shori-term, overseas loans.

wers made ayailable at un effective fnterest ate,

and front-

ranging from 5 to 7 years. At the time local rates were in
excess of 12%.

It is approciated that the redemption of short term loans can
e n the service concern
but u is nevertheless felt that this lllg'hl disadvantage is
more than offset by the more favourable economic considera-
tions.
The financing of Cape Town's second gas turbine, which has
just been commissioned, was done by way of a most unususl
and sophisticated leasing package to the financial sdvantage
of the City,
Mr. Gorven's comments on these methods of financing muni-
cipal capital projects would be apprecia
Turning now to internal financing 3t ls, | belleve, common
knowledge that Durban municipality has an extremely
healthy capital development fund and has not had to re
to the capital market for many years now. But ex:
far uan.i one go with such internal financing? In the private
sector it is generally accepted that all eapital funding cannot
. from, Buley ' sowiems locé aid ik yeseuiss ety 10,8
i to debt capital as well. In point of
fact, B e i D
Qb caphial s gesssally chesper. then coulty. < But
what exactly is the position in the public sector? Is e
also some optimum ratio betwe Uﬂ amounts of equity and
debt capital? If so, what factors ﬂ:uermine this relationship?
Presumably, ns internal financing sources are effectively
retained carnings, one important factor will be the relevant
opportunity coats nnnzly either the opportunities fore,
within the mu or ‘cxternally by the sleetricity son-
R e rabeyeyacs HhEcIMINE. UBME oeitli sircumenion
ces is it then not pmdlh]q that debt capital could well be
cheaper than the opportunity cost of capital in the capital
development fund?
11, however, complete internal financing via o strong capital
evelopraeat fend is the ideal objective, what upper limit
ool e
1 would be grateful if Mr. Gorven could comment. on this
question of optimum capital structure in the public sector,
particularly in the municipal context.

MR. H. R. WHITEHEAD: DURBAN

Having had dealings with Mr. Gorven and having a lot to
Ioarn on the subject of financing, it is not without trepidation
1 make the following fundamental observations. In financing
an Electricity Undertaking one should first pose the ques-
tion — “Which method is to the benefit of the consumer?™
Hoever, a2 Elastlelly Undectakings njoy monopaly rights
1 wonder whether the question has hmm “Which method
is the least difficult for management

Secondly, It is a fact that the lntmdll:n'nn of CDF's increases
costs and therefore will increase tariffs if tariffs truly reflect
costs

The argument that in later years the tariffs benefit (rvnl the
interest derived from the lund is_questionnable, A

sumer Tas sonirlbuted b the fund ave the lnurm pnymnm
therefore not clearly  right rather than & benefit?

In section 24 Mr. Gorven draws sttention to the trend for
investors to move away from fixed interest stocks in favour
of investments where ea

tes

lent to buying stock with an infinte redemption period.
Tmagine trying to sell stock on the open market which offers
normal interest rates but could never bo redecmed, et this
is what the con

In plnzﬂnh 36 the author nunlidm the double payment to
be & farm of infurance ta provide for adequate future elec-
mm.y .uwuu However, with the ‘reasurer's lmprk
sition of limits on expenditure frﬂm temporary borrowi
Shis “nsurance" sometimes cannot. be provided physically.
‘There is little doubt that under adverse market conditions
there €an be an advantage in Internal financing, but should
this not be operated in such & manner that it becomes a
smoathing device v.n avold borrowing at unfavourable interest
rates or nance if the capital market d

In present (nm tionary conditions
externally, as stated in paragraph 310

J!l.lbemrhlmmv
and purchased assets
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are not subject to erosion by inflation. This applies whether
they are internally or externally financed. In either case the
lender suffers the loss of value by inflstion so at such times
it is better for the lender to be external rather than internal.
Lastly, on inflation aceounting, this strikes me zs being one
certain way to ensure that inflation stays with us and
therefore hope that we never introduce it.

MR. 0. D. GORVEN: DURBAN

Thank you Mr. President, and thank you for the discussions
arising from my paper. | might say, Mr, President, I m', u
home earlier on, but now that I have been criticised I
feel at home, because that is what I am used to!
Mr. President, it is quite true that when you are locking at
capital charges in our particular situation, where some local
authorities are generating, some are partially generating and
others are not generating st all, one cannot look at the
overall percentage of capital charyes to total operating costs.
And if one wants to bring into perspective
c.plu‘. charges, then there is a case for includi
e portion of ESCOMS maximum demand charges — prob-
my the major portion because I think that Vi ‘composition
¢ ESCOM’s maximum demand charge wmllrlml ‘about. 'ru
per cent capital charges and 20 per cent other costs,
can help me there perl
The eapital charges figure I mentioned in my address, Mr.
President, related only to distribution section of the
undertakings because I realise that you could not compare
total capital charges when some undertakings e and
others do not, 10 per cent {s .bm the proportion of costs
which is absorbed by capital on distribution and if
you remember the slide whkh Mr, Barnard pot up, Tohannes-
burg's figure almost came down to that 10 per cent level and
then it was lifted back again by putting in some of ESCOM's
demand charges,
The question of measurement of output is a difficult one. T
personnally believe, Mr. President, that no man outside of an
undertaking can tell & i within the undertaking uuuy
huw he should measure. I think this is a m.mr for , nt
ment. You may decide that there are
s mensusing output. 1 don't beleve oo lm:ll
one — not for electricity nor for most other undertakings.
A combination of several indicators is needed to give & feel
as to efficicney. If there were a dndh nimpk indicator we
would all have &uweud it long ago. M: im demand is &
#ood indicatar when looking st capital charges. The number
because we might have  few

ployees gear
exactly with maximum demand or kW hours. But thesc are
il indicators and I beleve the sclested indicators need to be
roed hetween the technical men and the men handling the
ﬂ(n.ln:s:, und that those sheuld then be studled with the alm
o
Security of supplies s terribly impartant and also tonches
something that Mr. Davies sald. The problem of cutting back
the upllll bdget, Now sematwhere along the line s mame-
the undertakings must try Lo get into reasonable lay-
JAANY Virisieliny the masgtis thac mee’sninett
€464, Shére AT probieias &t the deciserr maving n-
less you can comé up with something that says we have o
margin of X per cent here, y per cent there and 2 per cent
over thero, nobody really knows what margin you are work-
ing to. Thereforo the allocation of capital becomes & question
of mubective Judgement, I he puiting on b belt wnd Drases
something t he will never
Rave i interraption in nn))ply, e DA i 5 et s the
margin now that we are risking some area going down once
& week? This is the problem, Somewhere along the lne, Mr.
President, you need to develop a quantifying aystem that can
come across casily to the decision.

. Smith, thank you for your comments. T agree that what
1 said w ive more than eritical. If I had felt there
s something wrong with ESCOM s approuch L monld have
said so. I realige that democracy has some part to play and
that where there aro altornatives wmwne‘! shir i
it be jur as good as ming when

However, thire. are some. sbsohics from. which yoa shnt
move, and I think T was quite riteal of the interet. alloca-
tions. arising from the consolidated loans fund system, be-

AMEU CONVENTION MAY 1981

canse 1 believe this distorts the decision-m: and the
accounting process. 1 believe that should be changed, but I
have no quarrel with the basic ESCOM system — I think it
is sound. 1 also believe that the CDF system is sound because
this country needs capital and we should create it however
we can, but in as painless & way as possi

Mr. Whitehead has raised the whole question of internal

both in the private and public sectors. You will be very fami-
liar with the difference between earnings yields on Company
shares and the dividend yield, the difference being “ploughed-
back” to strengthen the internal finances of the Company. It
is quita ikely thak 8 would be “Belcar” for the sharshalder if
full dividend were distributed and the Company then bor-
mmﬂ i 0 el stments pesteuianty € Ca vy
yiel mpany was capable of achieving on capital
empiuyed ooy borrowing rats. This boverer, shoukd
be contrasted with the public sector financing where
e ve v i et by camapitoc with ity CAIRICY
2o shere aro nooe and one hap & Sl ek on 1he conparista
between interest rates and the inflati wh(c}u, as [ said
in my address, was also a subject Pl separate paper. In
it exgertiney st brvstlors will saen 5
t is something on average
i e e i v e oy T
Many people feel that this “natural” real rate of interest is
3% per annum. What we are seeing at the present time is a
short term period of negative interest rates but, if this were
to persist indefinitely, the fixed Inmmsthhdlnx ‘market would
g out of existense, i, wpart. fro
ment vequirements Which, s T polated sat, exist 5y presat
but which may be reduced or ultimately eliminated following

the ions of the De Kock
What wr éc not Imew, is the future course of inflation, e
the futus srse of interest rates, but I think it can 'be

asserted harly eyl thek on Averags Srintt eAciings e
long term investments must exceed the erosion in value of
money by inflation and, in th

ts financing
arrangement, there will be an ultimate benefit to the con-
sumer.

The question of the use of internal capital to fund expenditure
in times of high interest rates is also interesting — Le. if
one knows precisely what man-made decisions are going to
be taken which would cause interest rates to rise
There is however,

rrowing
sources is im) ok most Tinanclers. sndesvaus
to enter the market at um most favourable times, but here
again, they do not always have the option because in the
interests of an orderly capital market the State Treasury
draws up a programme of time-siots a year in advance with
six-monthly revisions and this also makes it difficult to
maximise one's position.

In my paper I did say that T was not lnlﬂwm\x 0 o into the
detail of the actual raising of loans. This is, in itself, the
subject for a full and very mmenun; ‘paper. What Mr. Palser
ays, rse, , and s to look at the several
alternative pambnmu of ﬂnnnr_‘mg to enable one to decide
which is the best in all of the cirou

At times, oversoas lm.. in their normal markets can be ad-
vantageous and, where export credit schemes are available,
these t00 are generally more economical than other forms of
finance. It is also true that in the past, local authorities were
ablo i sblals favourably fitard exchange cover for such
transactions, but regrettably, t no longer the case and
the Government considers that in its free market economy
approach, various bodies wishing to operate on overseas
lwnrk:t! (with thelr approval of course) must stand on their
own feet.

Local suthorities also had o wonderful but shortlived time in
ihe Jease financing aphere where the essecs tax sivustages
arising from such ll transaction eould be passed on

7es bo local authorities, This methed of 1

was paﬂ.kulﬂly flwu.nbk aver short ﬂrn:lm
us raised substa; sums at negative interest rates to fi-
o T s e g



Tows money to have the position where, instead of the bor-
rower paying interest on the loan, the lender sctually pays
the borrower. But, as 1 said, this was shortlived, although
the transactions wo did were embarked on in uu- full light of
day and with the knowledge of the State Treasury, and no
legislation blocks us or the lessee from mmdns the mun
jon like this. One cam, of
course, still raise money by means s of lease financing, but
then without the tax advantage which is generally more ex-
pensive than other methods.

How far one should go with internal capital financing it lar-
slation it. does

meet. one's full nceds. This partcular point was the sublect
of o Commission of Enquiry in Natal, it body decided
Gt (B Seumetasios then’ prevailiut; the NELaL law
should remain unchanges
It is quite true that in the private sector it usually pays to
“gear” one's equity capital by borrowings, simply because it
is usually possible to obtain a greater yield on capital em-
ployed in business than the cost of borrawing. This operation
therefore, has the effect of pushing yields on the equity
portion of the enterp: I.ujnnl mn present in
public sector financing where no equity capital is available

where, under conventional financing -ymm. by
The same whelher infernal or extarnal loans dre utillsed, pro-
Vided market relaied Fates are uaed tnder il conditions.
However, the gain comes when a lower than market xate o
used, or alternatively u share of the income earned by the
internal fund s passed on to the electricity consumer. The
lltk‘r 1! the system we use in Durb we have mow

it fortunate stage where having pmnmi m
:uu c.pﬂu.l mq\nmmm. of our electricity unde
annually growing Capital nmi-pmm Fand

aod at the same time a nett contribution from the operations
of that Fund in reduction of tarif!
T myself feel that provided auntr!hml.anl appropriated from
income each year are moderate — by that I mean not more
than 5% of Incorme — coupled with some benefit 8o sonsumers
in the form of lower interest burdens, thus giving 3 nett
drain on the resources of the undertaking of less than 5% of
incame, the proseas of capital generation should be allows
1o continue unfettered. We do have a problem at the present
time of abbormally high Fatés of inﬂnk.hn. which makes it
difficult for our internal funds to as fast as the rapidly
Shiualy ineseiaing budgets bat, a the laag \erm, changing
interest rates should compensate for this and make it reason-
ably feasible to carry on with capital generation without
burdening eonsumers unduly.
Opportuntty conts, of course, are m something which can be de-

ated at great length. One would really have to know exactly
B ot oy o
denying him because of slightly higher tariffs. If it were to

-1

be paid out In de.end what would the recipient htve dcnu
with hi individual consumer how

the man in the street, he would be likely to spend that little
£xiea Tather. than e £ o the vially mesced gt pool
n development fx this country. In

ces, T would rather at the =-yn-|
Fomerated by building it 1,

‘Well, thank you Mr. President, I think that is all I wanted
to say except that I am quite ready to accept the nuggmuuna
hat Trvasurers have noc ot hearta, I w had we would ol
be subjeet to contimuous nervous

MR. A. H. L. FORTMANN: BOKSBURG

I assume that some non-revenuo earning departments in a
local authority do not contribute to & uylul development
fund but. receive benefits from su

I this is the case, does it mean that a depmm ent, like an
electricity department, makes contributions to a capital devel-
opment fund, which presumably is a wnled fund but, because
other departments are also drawing on this fund, the contri-
buting department is not able to drsw on the fund to the
dagres of eontelbution?

Do treasurers take aceount of this aspect and ig it of any
importance or consequence T

MR. 0. D. GORVEN: DURBAN

If & separate Cnpits] Development Fund is not kept for each
operation of the Municipality (e.&. Elmnm Water, Rates
and General, etc.) it is possible for ar

tribute to the Fund but not to benefit, h\ “Natal,
Fands sre hept fos oach Gndertaking. asd the fotebest Dene-
fits accrue to each separate fund. If the interest rates levied
are less than market interest rates, the position could still be
inequitable in that the eapital monies available can still be
lent via the Consolidated Capital Development Fund to other
undertakings, which then get the benefit of the lower interest
rates.

Only if separate funds are kept and marked related interest
rates are used, can financial equity be assured.

MR. D. H. FRASER: PRESIDENT

Thank you Mr. Gorven for a vory interesting and thought
provoking add us. We do appreeiate it very much in-
deed and 1 am sure we have all benefit

easy manner in which you presented it and the able
manner in which you handled the discussion, I woul
behalf of the AMEU to present you with one of our ue, 0
that you can Join the ranka af the elite and show off smo
your Treasury frie

g

STREET LIGHTING — LET'S BE PRACTICAL

By R. S. YATES
TEng.(CEL), C.GLA, FC18S, FAPLE, FILESA

MR. D. H. FRASER: PRESIDENT

We start off today's proceedings with a down to carth troa-
tise on a subject that is of very real concern and interest to
all Municipal Electrical Engineers, ie. the lighting of our
streets and highways.

Our speaker is very well qualified and experienced in the
subect and 1 am sure that we are all looking forward to his
presentation.

Robert Yatea was born and educated In Pretoria and attended
the Natal University College in Durban. He later spesial

in Illuminating Engineering and obtained Diplom:
subject from the Nluminating Engineering Society and the
City and Guilda of London, In 1970 he was awarded the City
tod Gullds Tnslgaia Awand for & thexis ua the sublect “The
Principles affocking Suburban Street Lighting". Ho i o Fel-
low of the Chartared Insitutin of Bullding Services and
Fellow of the Associstion of Public Lighting Engincers of

In 1966 he joined the City of Johannesburg Electricity De-
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partment and as the Lighting Engineer in the Department,
is responsible for all lighting design and mim-emm o
municipal freeways and roads, commercial and ustrial
lighting and exterior security, sports and ﬂudl!mlns 'ﬂ—
stallations. He is n.a actively involved in

was g ary
mobile Association of SA to invetigate aspocts of light and
road ul‘z\.y His report was published by the AA in 197:
the founder members of the South African Na-

tional Cnmmm.en on Ilumination and the Institute of Light-
ing Engineers and is & past President of both organisations.
He was uppointed to the Action Committee of the Internatio-
nal Commission. un Illumlnllmn (CIE) in l?lﬁ and wll Te-
appointed at the quadrennial session in 1979 in Japan. He is
B i I S e
it deaiing ot read TighIxg s a tha W sssue sbecking
in 1980 was appointed CMrmm of 4 subcommittee to inves-
tigate and report on the requirements of residential and
industrial road lighting and fts effect on crime and the
lighting of pedestrian arcas and eivie centres.
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Mr. R. 5. Yates addressing the delogates.

MR. R. S. YATES

The provision of lighting in streets and highways by a muni-
cipal authority is probably one of the most emotive ind
contros pects of a public vi-clrlrul utility. Councillors
call 7 n basic "Bablle. service; nome Fatepayers vociferously
support this while other: it i iy environmental in-
trusion; many distribution engineers regard it as a necessary

o
nance, wishing that the funds spent on street lighting could
be diverted to ale o ada: whlle faks s muniet 0 pact
ut argue about standards to be provided; light-
eers elaim that too little attention is paid to correct
design and applicati
Lighting is one of those aspeets of life which i cesential to
our every activity but its true application and technical as-
pects are unfortunately frequently ignore
#es a lamp at some time and to the majority u.
is o lighting design — the provisien of a amp. |
way, to t ated, street lighting is aleo mersly the
provision oy kD of 5 stk a0 S s spacing to be deeided
n in some nrbilhry sanner, & simple taskc which any
elerk ean handle. At the other extreme i the theorist who
converts nuve!l hg}mng to road lighting und Aargues about
surface luminances, uniformity ratios, threshold inerements,
velliag lumingmces madgiave.
Who is correct? Everyone of course, to s greater or lesser
extent. The probies s ta put g i
perspective and ensure that it is given its proper recogn
2 & meass of providing for the conveione and, sy of
all citizens. By recognising the significance of lighting in a
madern society perhaps the authoritics will acknowledge the
need for a reasonable standard of lighting, design it on o
more scientific basis and allocate the necessary finance to
do the job proper)
The purpose of this paper is therefore to try and spell out
the true reasons for providing lighting, suggest appropriate
standards for different types of streets and propose mothods
by which the design work can be nationally adopted in
pra

n.
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1. The Convenience and Safety of Road Users
As long ago as 1937 this objective was considered by the
ry of Tramsport in the United Kingdom as the

viding & wADect of security to. residentia
property. The rsd wser. must In. this context indude the
driver of a vehicle (be it a large p:
car or a bicyele), and the pedestrian
pavement or crossng the rond, Every road user must
pay licens d rates to a local authority and should
Therefore be entitled to twe the streck safely and in com.
fort at all times.

11 Accident Reduction

The aspect of strect lighting and reduction of acci-
dents has been covered at longth by the Author and
In many publications of note throughout the dovel-
oped world, It would be superfluous to do more than
summarise the conclusions here.

In essence properly de ond aireel lighting ean i=-
uc night-time roa by 30% or more. South
Africs has. the uneaviable repulation of aving sne
of the highest road aceident records in the western

world and this applies proportionately to every race

drain on our poople and resources of «kill and man-
power continue at its present pace. Any investment
to reduce this disastrous state of affairs can only
be to the benefit of every individual and the country
as a whole.,

From an analysis made of data given in the 1979
annual report of the Chief Traffie Officer of Johan-
nesburg, 1,5 times as many night aecidents and 22
times as many casuslties occur on Johannesburg
roads without lighting compared with those which
are lit. If the 1979 night accidents on the unlit roads

pro of ndequate l\;htm:{, the accident costs
based on dsta compiled by the GSIR could have been
Gerruased Uy T2 milllin, neatiy e G the Eant
tal sum voied for street lighting during that finan-
cial year
It has been proved that the reduction of e
directly related to the level of the average rond
nanen. () % Rrees foc ek e ot
cd’m’ compared with lower levels of 0,3 to
12 gd;m ) and therefore considerably K"" iter savings
in financlal terms could have been made if the many
kilome:res of Johannesburg roads wmm are stil
Ederls shacicls llghning. eamimesk wire provided
with & better standard of lighting. Such conclusions
could, no doubt, he applicable to any other town or
city in the Republic
Tnm statistics reflect. the financial aspeet only
ut any account being taken of the reduction in
Timan wultaring. ad giikers hi s the.inevitabe
result of fewer and less serious aceldent
In the recent study which gave us lhe dnt- on the
effect of lighting intensitics on secidents referred to
above, it was interesting to see that surround lumi-
nance, or the level of HEhing on the backgrounds to
the roadways, also had a significant influence
aceident rate, The importance of this conclusion must
surely negate the useage of the term “road lighting™
of the older more correct term of street
lighting. Another factor which was shown. to have an
inflyence on accidents is the unlfnrmny of rond sur-
face luminance although this had by no means the
#ame weighting. Reduclion of hm- appear
iess influence bit, like th other factors, leveral t
which are interdependent when making such evalus-
tions, furthor study of the vosults s still needed to
give ‘@ true judgement of each specific effect. These
findings will again be referred to at = later stage in
this paper.
In the same way that the provision of lighting will
have a marked effect on the reduction of sccidents,
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the removal ar lowering of standards of lighting will
lead to an inerease in. secidents (*) This was ve
well illustrated in the United Kingdom in 1973/74
when, because of fucl shortages, cuts in street lighe
ing were ordered by the Government, A report to
Members of Parliament at the House of Commons
showed that the 60% cut in street lighting resulted
in an immediate 12% incrense in fatalities and
serious vond sccidents during the hours of darkness
despite a 10% deercase in vehicle useage, The esti-
mated cost to the public of these sdditional deaths
s0d serions sceidents was RI08 millin, fur more
than the cost of energy saved.
A report compiled by the Greater London Road
Safety Unit in conjunction with the police and other
bodies thated that if the cuts had not been withdrawn
an sdditional 900 pedestrian accidents and 65 fatali-
Ties Would have bean xpacted.In London slong during
-.m par

advocate reducing standards of street
u;mm; o Sowty Adrins cither by lowering lighting
levels, reducing the number of lamps per kilometre
of road or by switehing off the lighting to shed load,
must realise they are fecting human safety and
incroasing. the financial burden on the man I the

et.

™

Persanal Safety

The other reason for the provision of street lighting,
safety of person .md Droperty, has not
sely researched as has the a fie aceidents.
The main reason !ar “This Is the difficulty of obtaining
reliable data. Assaults, vandalism, rape, robbery,
handbag snatching, thefts from cars or property are
unfartunate aspects of modern life which we have
to live with and do not always report to the palice,
The anly known investigation in South Afriea lnl.a
the l.'fccl-a of lighting and crime was reported in
per L some years ago by Brig. C. van
xeymlmgk In his paper, he noted that there was
an increase of 190% in crime in streets with poor
lighting compared with Dose whare sood, lighting
was installed and the rate increases to 260% in
atrets where there whs no lighting.

In & recent investigation into o ng numbe? of ve-
ports on crime and lighting and the effeets of lighting
on & number of target arcas in the United States of
answers obtained are admittedly
statistically inconclusive. Nevertheless survey data
rovealed that from 14 1o 52 per cent of respondents
reported going out more at night following the in-
stallation of street lights and some said that strect
lights helped them to cbserve and report erimes in
progress to the police.
Vlmnli,y all the pnuea officers questionied reported
that in an area where new street hghltn‘ had been
installated their reaction tim as well as
their ability to cover fFlInw u{rceru at distances
from them and identification and apprehension of
suspects was greatly facilitated.

In Johannesburg a decision was made somo years ago
when most of the reticulation was done by overhead
cables that, in residential arcas, lights would be in-
stalled only on Alernate pvlen. which meant an_ef-
fective spacing e policy is rigidly
adhered to mdny with poles being spaced 70 m apart.
in these areas, with fow exceptions being granted.
The number of requests and, in some cases, even
demands from residents for the installation of a light
on the intermediate pole or for a light to be installed
at n point between twa cable-fod poles would fill &
ok. The common reasons given for the requests
are that in the darker areas where their homes are
situated there is an increase in thefts of fuel and
companents from parked ears, there is a congrega-
tion n! undesirable elements in the dark areas, which
Jead- to attacks on people walking in the strects,
t their homes are broken inte mare fnquu\ﬂy
ety light,
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Whatover the statistical data, there is obviously 3
very strong fecling that lighting is a deterre
against erimo and that it decreases the fear of ity
There was further evidence of this at e time of | e
Soweto disturbances in 1976 when then,
the dzmllui !ur lighting has ,ubmmmlly xn,
('Nllcd Resi wed to have
lighting inataled e e Geminding
it and many are the enquiries received from would-be
plot o house buyers in suburhs without lighting
seeking assurance that lighting will be installed in the
near future, It is also a fact that those who decried
the installation of street lighting are now amongst
the quickest to report when a light goes out. In areas
of higher living densities there is always the fear for
children having to walk home from school or recrea-
tion activities during the darker winter evenings. In
the Johannesburg Hillbrow and Berea areas which
wve some of the highest population densitics in the
southern hemisphere, the unlit service and sanitas
lanes are such o source of complaint that a rong
effart. is naw being made to light these lanes t
duce the ineidences of erime and L unheslthy aeiivitis
which abound In them every night.
The switching off of sum i i Sertainly has an
effect on crime, as was amply illustrated in
Britain during the 1878/74 blwknuls.[‘) ‘The Sussex
police reported a 100% Increase in burglary offences
% increase in from unattended vehi-
cles. Preston reported o 65% inercase In house-
breaking, 66% in shopbreaking, 26% in theft from
persons and 65% m shops and stalls.
Anxiety levels amongst the public increased drama-
tieally s was confirmed in the Doroughs of Bramley
Redbridge when complaints during the first
R Toms by more than 2000 in each Bo-
rough. The cost of handling these complaints was
entimated at 18000 which swallowed up a large
proportion of the savings in encrgy costs which the
authorities hoped to achieve
inally any suggestion that a city in these
be prepared to black cut the lighting in a state
emergency or war must be emphatically m;«m
Enquiries confirm that aircraft have enough Eobis-
m.ua saslpment avallalle ey to
target without any visual aid. Swll:hlng
m' et ighting would srly reusts . Inceesn peats
by the public, considerably reduced mnbll(ly of emer-
gency vehmc and personnel as well as providing
an open invitation for local terro

2. Standards of Lighting
Having established that s:reet lighting is an essential
public service which cannot morally be denied ta any rate-
poyer, it ie important to investigate what levels should
be provided. The So ican Bureau of Standards
Nkt ot Bl code of practice

for strect lighting, which was based on the old ElE ror

commendations but downgradzd by 25% on the insistence
of some representatives of public au\hnr{tian, Are these
standards still valid today, some 14 years later?

As far as motorways and srterial roads are concerned

the introduction. uf Tower speed. i 1 conserve fuel

]

21 Residential Streets
There has been much debate regarding the lightin
of Class B rosds, io, those in reakdential and due.
il arcas whet the reads caier ssontislly for local
affic. The problem, particalarly in townahips with
o g Bl e o to define
accurately. which roud s 4 through ron i which
caters for local residents only. Recognising this, the
CIE Road Lighting Committoe, TC — 4.6 decided at
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jta meeting in Warsaw in 1980 to form a new sub-
committee under the chairmanship of the Author to
investigate and report on the lighting of roads not
covered in the Clh (R il el i
these Class B designated e
el Sl rmee very carly stages and
firm recommendations cannot therefore be given at
this point in time. However, some investigations can
possibly point the way to making ' few proposals.
Provided that the roads do not carry amy appre-
ciable through traffic and are intended for the use
of the local residents and their visitors, the method
of specifying road luminance as the main criteri
is difficult o Juslv(y Instend we need to consider
the street in its entircty: pedestrians, cyclists, irre-
ularities in road o pavement surfaces, presence
aof animals, visual orientation, identification of per-
sons, pleasantnoss of the environment, etc.
It has been suggested (6) that the horizontal illu-
minance on the pavements in this Rk Bty
be not less than 0,2 lux and on the carriagewsy not
et than 1 lux with & minimum to maximiem Ghifor:
mity ratio equal to or better than 1:40, The value of
0.2 lux has been based on extensive invostigations inte
the minimum lighting lovel to evacuste buildings in
time of emergency. It is proposed that this same
level be provided as a minimum for pedestrians with
o gher afie ot 0 T being provided for the
comparatively greater vehicle speed on the readway.
If positive ldenlﬂk: fon of porsens Is required, and
aps be more applicable in streets which
ke siktatad dntie RN, S
juminance, should be applied. This
cept of semicylindrical {lluminance in street lighting
design is now and has been proposed ns & moasure
of “pleasantness” for the environment which will also
provide for good recognif i
Three forms of lighting mensurements were eansi-
dered in order to nseeriain the best method for the
Tecognition of faces:
(a) vertical huminancs (the lighting level on » ver-
tical e at face level).
() ht-milvhrrim] l]lumlnlme {the average_illumi-
& hemisphers with Incdent light from
nII dir!ulnn- rmlo the hemisphere).
{e) semicylindrical i|lumlmmrn H.M- average illumi-
a vylmdel' with light coming
or above u-e horiz )

After many experimen‘s the prlncmlc o nmkylm-
drical illuminance was suggested as it g
enmimlan between the amount and ..n.l-t; or Ugm
ceded to recognise a face e swhich
ficatification war o7 important. Figure
relationship of Tiin et semieylin-
inance for installations without glare
{ahavn by means. of evotses-and. g goid Hne) and
with some glare (black dots and dotted I t will
be noted that twn recognl.ion distancos e tm
sised, one at 4 m and the other at 10 m. These
tances were based on work carricd out by Hall nn
!ug v whu carricd out expori-
of people to each other
in varying sonca of proximiy. Ak 10 m, recoguition
of the fact that there is a person in your proximity
is all that is necessary, As people approach each other
identification of posture and face become increasingly
important in order to determine the stlitude of the
other person: indifforent? friondly? suspoct? hos-
til? At 4 m this attitude must bo positively discorn-
ible as this is the minimum distanco &t which thero
tdll time for a person to take evasive or defen-
sive action.
To achieve this recognition it is necessary to provide
4 semicylindrical fluminance at an average head
height of 15 m of not less than 08 lux anywhere in
the strest. For thoso who oniog the athematiesl
exercisn, caleulations ean be made with sclected lumi-
naires to ascertain lhe npll.rmlm spacings and mount-
In; mgm. to nehieve this value, For the others some
iple parameters ean be given if the luminaires

chosen meet eertain minimum requirements, For
post top mounted luminaires these should bo
() o luminaire total light outpuy of net less than

(b) the peak intensity of the light distribution should

not be less than 85ed/Kim

70" und 50° from the downward vertical.

ht output requirement will dietate 0 70 W

pressure sodium or 125 W hij TesIUre mMer-
cury lamp jn & luminaire with & minimum light out-
put ratio of 5%
With this type of luminaire mounting heights should
be in the order of 0,6 times the Toad widh If they
are installed on both sides of the road in opposite or
staggered formation For singlo sid lightin & would
be meceseary to increase the mounting h o equal

the voud width, Wit a staggered o ataBeln
ment spacings between poles

same side of the
spacings be-
tive poles on alternate sidea of the
road) and with single side mounting the maximum
spacing would bo 40 m. The presence of trees on the
pavements could dictate closer spacings.
In order to provide some lighting quali y and attrac-
treness to e aress, medelling 0 alive. conal
need to be lmll d. M iz can be defined a
the ratio of v sl to n‘mm)lmdr.m] llmminam
a1 & valon-of betwoen 0 and 18- shond be wined
at. Lower values give 4 harsh ppearance whereas
igher walues, up to 13T (TT /2), mean flat and dull
lighting. Glare would be dependent on the design of
the Lumingite and ite-mounting helght: In the design
the relationship between the luminance (L) and the
area (A} of the face of the luminaire con be caleu-
lated. The following maxinum values have been pro-
posed.(%):

For maunﬁng hrighls lower than 4,5 m, Luminanee x

For mauv\tmu )mzhtn In-thrn 45 m and & m, Lumi-
nance %

For mnnnung he!gnu pemy than 6 m, Luminance x
Area03 < 2000

The luminaire manufac urer will be able to advise on
these aspects. On the remainder of the Class B roads
with greater vehicle traffic ie. those roads which
make up the bulk of &ll road lighting in a town or
city, the SARS Code of Practice 098 specitics & mini-
aiun roed lumicance of 025 6/ms With & Taximaum
diversity of 6:1. As stated previotaly road luminance
should not be the sele criterion for these streets
where we need to provide lighting for personal and
property protection just 85 much as for the preven-
tion of accidents. As traffic on these rosds generally
travels at comparatively low speeds, glare fs not the
problem for dyivers which it may bo on a main road
and therefore far greaer freedom can be allowsd in
the choice and design of the Tuminaires, Perhaps it
is the peculiarly pmnem puhlmy of some manu:
faeturors and users try; t
eut-off light .hsznlnnim o
quirements appear to be too stringent.

The present SABS specification can perhaps be Te-
Taxed, but do not let us delude curselves that some
elementary form M Ilghtkln such as 0 light at every
cornr, is accepts or protection, safety and that

it s
areas in a sireet. It is precisely in the
it is most likely that vohicles will be broken into or
parts stolen from them, sorvants or children moles-
ted, property stolen from gardens and homes, or a
child or pet-invelved in an accident.

So what is the practical standard we require? If we
look at the propossl made of a minimum of 1 lux on
the roadway, 0.2 Iux on the pavement and a unifor-
ity “llq ot less than 1:40 what sre the lighting
requirements ?

Taking 2 mlm refractor bowl type of luminaire —
& common semi to_non-cutoff B e
Jarge quantities in this country — ing this
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at a mounting height of between G and § m we can
caleulate that with a 125 W mereury (or 70 W HP
sadium) stamp our lighting requirements can be met
with o spacing to mounting height ratio of about
621, In other words, if we install these fuminires at
a height of 8 m and at & spacing of 50 m we will,
on a roxd width of 7 m and pavems
achieve an average level cf ilum

average of 2 Jux on the pavement w
of 0.2 lux. The uniformity ratio is 1:18 on the rosd
and 1:35 overall. (Note: The present SABS recom-
mendation for o medium Toad surface s a minimum
average of 25, 825 or 4,5 lux dependent on luminaire
dis'ribution). Apart from a very small area st the
mid-point botwoen the poles on the opposite sides of
the road, the lighting layout will comply with the
sugested standard. Thie low point could probably be
eliminated by a slight tilting of the luminaire, longer
averhang or improved refractor design.

It should be stressed that these are ahsolute minimum
recommendations and at no time can lower standurds
be justified under any circumstances.

Major Routes

thods of achieving these. There have been numerous
t AMEU mectings and elsewhere that
too complicated to apply”, “too difficult
considerable number of time-con-
ons . . " (vide AMEU Convention
s tings 1976, 1977 and 1978, et al).
Be this as it may, and it is frankly difficult to be-
lieve that an enginecr finds compuratively straight-
forward ealculations difficul., the SABS Code is, ge-
nerally, not applicd. Codes in use in many countries
provide tabular data from which spacings, mounting
heights, etc. can be easily read and these arc widely
used, ot always howover with the suecess desired.
Perhaps one problem with tablylated data lies with
trying to group all luminaires into three types: eut-
off, semi-catoff and non-cutoff, and this is alsa par.
tlally applicable toour own code. In an investiga.
tion(*) it was found that different luminaires be-
longing to one type provided widely varying resulis
even when used on the same rosd surface,
It was also shown that if the classificationsof the
luminsires into these types had been
lighting designed according to the
from the luminaire, spacings in some
have heen increased wi hout Teduction in the overall
quality of the installation. Furthermore some lumi-
naires whose light distribution pattern could not be
Telated to any one of the specified types could pro-
vide even more economical installations.

Perhaps this grouping of luminaires and specifying
the light distributions of each type is an inhibiting
factor for our s who would otherwise attempt
to achieve more officient and effective equipment.

The requirements for good main road lighting are
still an adéquate rosd surfuce luminance, reasonably
good uniformity and eurtailment of disability and
discol re. Let us briefly consider each of
these aspects.

Luminance: The luminance, or brightness, of a road
surface is dependent on two factors, the light re-
flecting properties of the surface itself and the light
distribution from the luminaire. For over three years
now the Na'ional Institutc for Transport and Read
Rescarch of the CSIR has intermistently been striv-
ing to measure and correlate the reflective propertics
of South African roads, The AMEU, SANCI and
ILESA have all contributed towarda the cost of this
work and it is now reaching the stage when we should
shortly be getting the results. It is hoped that, as in
other parts of the world, the greater majority of our
roads can be classified In one or, ut the most, two
groups. We will then have the basie ingredient

for
proper lighting design. As far as luminaire design
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s concerncd, if the light distribution constraints of
the SABS Code on the peak angle and intensities at
80" and 90° from the downward were to be scrapped
or modified, manufacturers could be encouraged to
develop more effective designs.

Uniformity: Dark patches on a road can lead to
loss of perceptibility and the luminance should there-
fore bo as uniform as possible. The CIE (5) (9) re-

commends that the overall uniformity ratia should
not be less that 04 and the longthwise uniformity
on motorways and main arterial Toutes not Jess than
0,7 and on other roads 0,5, This is & praduet of lumi-
naire design, the road surface and the geometry
(spacing, mounting height, etc.) of the installation.

The SABS Code recommends that, to overcame the
diffieultics of caleulating road luminances, a conver-
sion fac or be used to change the recommended lumi-
nunce value given to values of illuminance (or
illumination levels). In the same way the maximum
i is changed to ratios of

, it is said, if certain para-

meters are eontrolled ' the ilumination uniformity
ratio can be 1,5 times greater than that given for
luminance and a satisfactory installation will normal-
Iy result. This is not generally trus, s much will
depend on the roud surface, eg. the smeother the
road surface the higher the lighting level needed un-

oceur on the rosd surface. As Waldram has pointed
out(®) a dark region near the kerbs may lead to
failure of peripheral deteetion (s eritical aspect of
the visual mechanism of drivers) and 5o to an scci-
dent. This is therefore an aspeet which requires our
further study.

Glare: Glare can cither impalr the vision or cause
discomfort to drivers of vehicles. High values ean
cause & reduction in visibility and will ereate accident
conditions. Disability glare, which is expressed as the
relstive Threshold Increment (TI) is a product
the veiling luminance and the average voad surface
luminanee and must be controlled to values below 10
for major voutes and 20 for other roads.(1%) Dis-
comfort glare, which is far more likely to be en-
countered, is a product of the light distribution cha-
teristis of & luminaire, known as the specific
luminaive ind>x (SLI), the average rond surface
luminance, the mounting height and the number of
luminaires per kilometre. Tha CIE lays down limits
varying betweon 4 and 6 s maxima depending on
the road elassification. These values are probably too
stringent as it has been indicated that few countries
adhere to them (') and they could therefore be re-
laxed in prac.ice to make them more acceptable.

It will be noted that luminaire dsign is one of the
most. important facters in good rond lighting design
and the manufacturer must design a unit which will
satisfy all criteria and not any one in isolation.
reater freedom from prescribed limits would help
him to achieve tne best results. The user must also
be aware of the importance of each aspect of lighting
design and engineet his installations uccordingly.

3. Designing the Installation

The only perfoct way o design a road lighting installation
is by a computer which ¢an accurately appl;
factors involved to achieve the mosi satisfact
economical solution. However, few users have these faci-
lities and they do nat always wish to be bound to equip-
ment manufacturers for their lighting designs, In practice
a more concise and simpler method is needed to give ra-
sults which will be reasonably accurate.
The present SABS method of eonverting luminance ta
illuminance via a road reflection factor is one answer,
but thig has already been decried by many users. Its accu-
racy is also debatable as the surfaces are not defined and
reliance i3 put on matching photographie prints to setual
surfaces.
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At the other extreme is the use of the tabular “recipe”
method which, as was mentioned earlier, is also inacou-
rate and ean only be regarded as a quick elementary
quide.
A few manufacturers have produced “Luminance Per-
formance Sheets” far each of thelr luminaires which cer-
provide aecurnte data for lighting design. A sopa-
rate shect miust, howsver. o produced for sach specfic
road crossesection, lighting  arrangement, luminaire/
lamp combination and at least two mounting heights.
This could end up with » manufacaurer having to print
30 separate sheets for cach luminaire and, admir-
able as this may be, would be prohibitively expensive in
mpmuvely e i ot s o ntry.
A suggeation to producs: “luminance yield eostficente”
for lumslnaicos Which are relatod £ thy istribution
from the luminaire, the category of road mrtwﬁ the
offeetive voad width and the lighting 16 at
present being studied oversess. This is in eﬂeel s mn~
ey sy el i S
and would be far more practlcal and economical to pro-
duce. The luminance yield co-cfficient (n'c) could then
be used in the following simple formula. & re-
quired apacing:
LYC x Jamp flux x maintenance factor
Spacin e roud luminanee x effective road width
The seimaining etteria for. goed lighting could then
calculated follows:
Uniformity: This could be based on a simple table which
would give maximum spacing/mounting height ratios
for o limited yange of road widths, ALTERNATIVELY
an iso-luminance dingram could be produced for a typical
South African rond surfaee. In the latter form, relative
positions of high and low points could be studie
Cixsl e emmthriet Wkl seaiie e en
naire Index” (SLI) for his luminair would be
sed in the following modified GIE formula to calsulate
the glare mark (G):
G =SLI 4 log L + 4log " — 1,5
where I = average road luminance (ltl/m']
h*= vertical distance between eye level and lumi-
naire (.. mounting height — 15 m)
p= number of luminaires per kilometre
ALTERNATIVELY & simple nomogram has been devel-
oped by the CIE to give the glare mark with the SLI as
a

je Lumi-

Background Lighting: As this has an important effoct on

mmm rates (2) and on the safety of pedestrians, the

as proposed that the ance on the pavements

Should ot be Lo than OB tises the lavel an the adjacent

& m of Toadway. Luminaire distribution can be designed
ingly.

The above design method
amended

a proposal for the basis of an
ot Practica fof the lighting of roads In
South Africa. It will follaw CIE recommendations as it
is based on all the data published by this ug.nmuun
Individual desiiniers will not have to “study -n npply
all the CIE ical reports” (ref AMEU
merely apply the four comparatively simple mm zl n
above to achieve a nd economical installation. It is
also unlikely that the data to be sup|
tacturer would o much more than that
required to provide at the moment. E‘inl]l)' W ia Muh;{ul
that & well Gosigued lighting fnstalstion Wil st  local
authority more to install — it would probably cost less
and would save the community considerable sums of
money in Mdnﬂd aceidents and violations against per-
sons snd prope

Conclusion.

The Working Subcommittee for Roads constituted by the
NBRI to establish norms for ip services as recom-
mended by the Pouche Commkllm haa expressed concern
that the standards of road lighting in South Africa are
inadequate and that they vary considerably between
towns, This can be confirmod from returns to a ques-
tionnaire sent T o major authorities a couple of years

ag0, and from investigations carried out by the CSIR (12)

wHeh ruesatod. the Sallcmia for e B0 laraek movaicipa-
lities in South Afri

(a) the lighting load per km of read varied from 12 to
53 kW

(b) the percentage of money spent o street lighting
compared with the total spent on road construction
varied from 33% to 14.2%

(e} the streetlighting ex

m R1,30 to RE,30

{d) the cost of streetlighting per km of roud varied from

2 42

diture per inhabitant varied

I would be dangerous to draw any definite conclusions
SpL Vel il e (Uit Sy i
tures, but there a strong indic: m of how much s
dnnh do (iiﬂt‘l' iu:twcm lHt \m‘lﬁus authorities.

What is now obviously needed is an immediate reconside-
ration and revision of the present SABS Code to make it
more relevant to conditions today and to make it rnln
tively simple to apply to achicve acceptabl
results. It has been said that the SABS will not consider
undéstaline. (hla vt n be proven that a larger
number of users are using the present code, Perhaps this
e 10 B ubieutetod the other way — if & mare prac-

and that in the present developing economy it is needed
urgently.

In the discussion on a paper(1%) presented at the AMEU
Conven'ion in May 1976, Mr. D, H. Fraser stated that he
had “querics put to s as municipal engineers regarding
the justification for lighting roads at all . . . and factors
taken into necount in determining the Iummnn;g levels
that are adopted with the various clnases of roadways”.
1t is hoped that this paper has gone some my to anawér
thoge querivs and that it will possibly be the incentive
for all authorities o take @ naw look b thelr prosent
design practices to ensure that they really are providing
their ratepayers with value for money.
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Available in South Africa shortly

A new concept in supplying electricity. A simple attachment to the existing meter provides
electricity by means of time charged tokens.
% NO MORE METER READING, BILLING, DISCONNECTIONS OR BAD DEBTS

# PLASTIC TOKENS PURCHASED IN ADVANCE, COMMERCIALLY NON COUNTERFEITABLE
AND SELF DESTRUCTING

# CONSUMERS CANNOT USE MORE ELECTRICITY THAN THEY CAN AFFORD
# COMPATIBLE WITH ENERGY METERS CURRENTLY MADE IN SOUTH AFRICA — VIRTUALLY
MAINTENANCE FREE
Enquiries to: The Token Meter Co. (Pty) Ltd
P.O0. Box 1172, Pietermaritzburg 3200

A member of the OAK Group of Companies
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DISCUSSIONS
BESPREKINGS

MR. W. WILMANS: AFFILIATE

Mr. Prosident, Tadies and Gentlamen, M, Yates, it gived me
great pleasute in congratulating ‘atcs on a very topical
paper e st ueut wnd lively style.

I would like to S R e
SABS code of practice for public lighting which, in its pre-
sent, form, does not lend itself to its full Tnplomentation bty
due to results obtained from an investigation spansored by
the AMEU, SANCI, ILESA, on raad surfaces iho guesting
factor can ‘new be yemoved Zrom the caleulation and m
aceurate results can bo obtaino

We must however bear in mind dmt the SABS code of prac-
tice has served us well in the past and, without the code, no
uniformity of lighting throughout the country would have

Some of the reasons given by municipal engineers as leading
to problems in the practical use of the code are:

(a) Classification of rosd surfaces

(b) Availability of luminance meters

(e) Avmhhﬂxw, ag stated by Mr. Yltel, uf @ computer to
Becessary comphicated ealcu!

Bame. leanmu to promote the prmwll |mpJementllwn of
the e

(a) Road Surfaces
1.. Boa e, e SABS bave ssmrsdord & photographs of
ifferent grades of road surfaces, which are then further
dwldad into light, medinm and dark. A factor is then
given for each of these groupings which, when multiplied
by luminanee vlue, will give the Tequired
illumination value.
We will all agree tha the matching of one of the road-
way surfaces and textures illustrated in th: Code with
the sctual roadway surface to be flluminated can, where
done by different people, vary widely,
As we know, road surfaces do not have dur zvﬂacllvn
charactoristics and there ean be areas or
specular nature. Rond surfaces create ered l'zflectlnlls,
sanulition ot e o lam wpecelar Compenents
ta the conditions of smooth or wet.
Thicots Wi o bl e e
sion — depends on the location of the observer and the
angle of light.
The dence of luminance officiency and luminance
distribution on the condition o! lh: road
,..yfm =g e e has hardly been con-
red. The lamp socket, adjustment provides the m_im,
R light distribution. Caleulations based on vary-
ing road .uxf s and varying light distributions, how.
0t the visual quality, awpecinlly n thé form
ot lungimdmll uniformity, with 2 surface gradually
other and with a wide-angle hgbl distribu.

, production and financial eonsiderations,
it 1: necessary to include an adjustment facility within
soecular reflector system, permitting various light
disribution type: fror to narrow distributions.
This facilcy can, Tor Instance, be provided by an adjust:
able section within an eval spocular reflector suitable for
high-pressure lamps.
This adjustable specular refle
range of the light focal point an
fluence on the characteristics

ctor s located within L'be

rough to smo surface

changes the light distribution chnzﬂtﬁerll\c‘iuAiﬁn“:‘u:;lmt
manner that npnmumn narrow beam light distribution
{:r yery mt%a . s can be achicy

therefore possible to adapt a luminaire to

ditiona of oad surtace. The spectiur m%ﬂﬂw e
was developed from calculations for achieving §o0d i
mination quality (level and distribution) in both casbe.
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Based on Intensive tests, it wag established that approx-
imately 10% of all roads ean be classified as “very
smooth” (clgssification 1) in Europe. With mn cver
g traffic density this voad ratio will

For this of road, & wide-angle light distribution i
no longer suitable, Le, the re pitred Tighting cualliy' —
and in particalar the longitudinal uniformity of the lumi-
nanee on the road — is no longe

This now requires narrow beam light distribution for the
improvement of visual conditns. By & simple adjustment
of the movable spacular centre ploce, an adapta

easily i gt e el o
relloctor, elther prlor to o during ietallation, 1o ad-
Justed to wide or narrow beam light intensity distribu-
‘tion ag required,

(b) Practieal Asscssment of Glare
At present luminaires are ied as either “cut-of!
o “aon (Gt-off", As this critoria of lumnaire design s
asically for glare control, municipal engineers and ma-
mufacturers ate restricted in purchasing or offering &
specified design.
In the latest publication of CIE Ne. 31 TC 4.6, discomfort
from glare is described by & glare control mark which
expresses, on &n ordinary seale, the mh;ecme appradsal
of the degree of discomfart experienes
The value of G associated with the d\llnrem sensations
is as follows:

G1 = unbearable glare
disturbing glare

= admisable glaze

= satisfactory glare
The advantage of mzs -ym-n is greater freedom in the design
of luminaires. Gla nt not only on the luminaire,
but on the mrn)ﬂale genmelry of the installation.
The following information is required from the manufacturer
ta enable ealculations to be made:—
(8) Specifie luntern index
(b) The flashed srea in metres squared of the lantern pro-

e

(¢} Luminance intensity of 80" and 88" from the downward
vertical.

In conclusion, I must fully agree with Mr. Yates that the
practice of switching of alternate lights is just as hazardous
&5 having no street lighting, because a zebra effect, ie. light
and dark zones, is created as a result of which pedestrians
and objects in the road are lost due to the lack of contrast.
I would appreeiate Mr. Yates's comment on the latest trends
in Burope in which luninaires used for Hluminating busy
throughfaves and motorways are fitted with two lamps with
both lamps being Iwikhed an daring peak. traffic density
giving the required luminance values and then one lamp
Eeihe ewihod off atios 10/11 o'clock at night, reducing the
level of lumination but. maintaining the same uniformity

MR. A. H, L. FORTMANN: BOKSBURG

Mr, President, Ladies and Gentlemen, the Durban City Coun-
gl xt o mecting, mulvod (o discontinue. lighting Snel
Parada, wiile no road and stroct lighting s o be provided
on a1l Fuure main rods an , as well as streets in
new residential townships.

In Jehamnesbur, afer o heted debats, 2 similar sesolution
was passed with & small majority of v

Gepe Toun City Counell. decided um e main vosds
were to be left

Other cities :nd towns in South Afrien sre following the
emnla set by the meu eities.

If the abave were true, Mr. President, try to imagine what
i aheunt b framy Tl Bkl Sl like with no lighting.
Try to imagine what our citics and towns would bo like with
o street lighting — dark and eerie strocts. Just imagine
what would happen to the accident rate of motorists, the
safety of persons and the security of private property,




In his opening address to this paper, Mr. Yates stated that
the lighting of streets and highways was probably one of the
most mmrnvuh.d and emotive aspects of municipal electri-
city undert
Thie vabE ot i very true — but it is a great
pity that this should be so
If we ponder what it would be like to live in cities and towns
with no lighting o all, I am sure we will all agree it would
e dread
This, hawever, s the extreme bleak end of the scale.
I, on the other hand, lighting should bo provided, and I dare
say that nt one councillor or engineer present here today
would want u any other way, then surcly lighting might a5
well be done y.
WEII-ll! l’alds Ind streets are undeniably a pleasure to ﬂlr
many advantages which Mr. Yates has
rudy n:xm:;mm in his address.
We have SANCI in this country continually engaged in pro-
moting lighting in all its spheres with rosd and stroet light-
ing featuring in particular for AMEU members and here T
would appeal to nommembers of SANCE 1o Feriously consider
becoming members, because of the cansiderable benefits to
be gained.
If the city or town electrical engineer fs unable, because of
other commitments, to attend SANC] congresses in person,
then some other person in his department involved In the
design of road and street lighting, could be delegated 1o ot
tend to the benefit of that Council.
Once we are aware of the significance of good lighting, then
the mkvwwkd:!mem of the need for good lighting, as well
a8 for designing on & more acientific basis, will almost cer-
tainly follow automatically,
Turning to the paper, could Mr, Yates please clarify the
third paragraph on page 3 in which he deseribes the findings
on & recent study on the effect. of lighting intenslties on ro
idents and surround luminance and te conclusion reached
regarding '-hc terminology, road lighting versus street light-
ing.
In the final paragrahp of section 12, vis., the third para-
&raph on page 6, Mr. Yaten briefly discusses street lighting.
in & war situation, Ta this paragraph could be added the fact
that street lighting would beneli cvil defenco tsams enorm-
ously in an emergency situal
Mr. Yates, could you please rxvlnln the first few paragraphs
on page §, dealing with the new concept of semi-cylindrieal
illuminance.
Looking at Mr. Yates® proposals regarding practical stan-
dards, my comment is that these “abselute minimum” recom-
mendations appear to be worthwhile pursuing.
It would be intevesting to hear what the SABS feel about
this,

Mencer die President, die VMEO kan dankbaar wees dat daar
Dersone so0s mnr. Yaies in Plaaslike Bestuur werksaam |s en
SRR ok nite okots Yelas pelulwens met ‘n baio insig-
referaat. Mnr. Yates is 'n meester op sy gebied en
die VMEO-lede kan gerus goed ag slaan op wat hy hier to sb
het, nsook op die voorstelle wat gem
Raadslede hicr teenwoordig, sowel as Ingenieurs, kan hierdie
inligting gebruik om die noodsaaklikheid van goeie strant-
verligting, aan dié wat geneig is om hiordie aspek van
dienste in m Plaaslike Bestuur laasto op die voorkeurlys te
plaas, o laat besef.
Ten slotte, mnr. die Preaident, is dit ook vir my ' graot go-
ot om ' mosie van denk s mu. Yater, vie &y wiarde-
volle bydrae, voor te

MR. J, T. GRUNDY, AFFILIATE

, Mr. Yates, Gentlomen, the title of Mr. Yates®
‘Let’s be Practical” and thera seems this
Argument. aa to whether we eall 1t “atroct Hignting
lighting. T don't think It matters which we call t, but pos-
sibly the Justification for it is that we think of a street as an
urban road and we think of & rond as a highway.

I think the Yemial jnlllﬂn on for this, Mr. Presidont, ie
that in the CIE 1 wa that the five metres of
e R L R to & level of
50% of the main road surface. Now I think wo might. throw
at Mr. Yates the question “Are we talking about llumination

or “mm

oF are wo talking about luminance” But, at any rate, so far
us the lantern design is coneerned, this, in effect, is what
oot designning the optics of the lantern to do today.
On residential road lighting, this mmi-:ylmuml theory,
hink, is very. hiriguing indeed and M. Yates' suggestions
for this mm.l 1ad sembeylintrieal itz couli 1 thinky
be coped wi mputer program, snd there should be
o great, AEfieulry I devisTag such o Drogramne.
With regard to testing an installation, there is in existence
u eylindrical photometer which we use for interior lighting
and such a meter could easily be adapted to give what Mr.
Yates requires, viz. his semi-cylindrical lluminance or lumi-
nanc
Finally, 1 think it is worthwhilo supporting Mr, Fortmann's
comment. It is rather surprising that a small country like
Nenw Zealand has recently produced. a Code of Practics simply
ased on CIE 12/2, while South Africa still continues to use
(e 1o0F SADS s,

MR. A. CHALMERS: NATAL UNIVERSITY

Lwoulid ik t0 congracalate Mr. Vates on what ssems to me,
45 a relative outsider to the field, to be a very usefol contri-
butian to the debate on the way i which e ahould go about
lighting our ro

iy one dusstion relates to the soad surfuce under wot con-
ditions. This is something Mr, Wilmans also took up to

extent. I would like to take issue with Mr, Yates' ﬂﬂllk
that wet vonds arc not a prob
Vi e . ik meet s ¢
to rain at some time of the

much, of It In this arva for somatims, but I do feel that
presence of rain or & w ace on o yoad dods cronts 410,
ical vinual situation, wnd this doss not appeaz to be fully
catered for in the design process. Is there erkaps some way
in which this ean be incorporated in » more me; way
than simply brushing it aaide and saying we hope it will nor
occur?

My second very short question, also relating to the point that
somebody else, T think, did wantio

tempting to

MR. J. W. SMIT: SABS

Mr. President, Gentlemen, Mr. Yates, congratulations on
our very, very well presented paper. It is a very difficult
Subject and not easy to talk about, br yell always seem to
aucceed in doing a lot with very little material,
Mr, President, I really eame kg the cld g-nll!mn\ Mr. Yates
apoke about this morning — the ald gent and his lav — to
make & motion or to pass a motion and Il be very brief to
avoid "“consecration”,
1 just want o take issue with Mr. Yates on ane point, In his
written paper he statcs that, and he quotes mo really, the
Bureau refuses to revise it code of practice until it
aceeptance, This is not true, Mr. Chairman, ¢
1 gsid was, we would offer to make
available all the necessary information to sponsors to enable
Municipalities to apply CIE 12/2 and then, xﬂu- it has been
applied successfully, I think we would be &
rewrite our code on the basis of the experien

that  the way
you put it is Tather strong and it sounds as if we are not keen
to do the job.

MR. J. K. VON AHLFTEN: SPRINGS

1 wish to add my tharks ta Robbie Yates for the interesting
presentation of his paper which, no doubt, will add to the
value of our proccedings.

We, aa municipal electrical enth-h mp«mnm for puhlig
lighting in our towns ar 5, fully subscribe to

ing;

gt the present standards dor different types of ﬂf“t.
nationally adopted. This has not been because of a reluctan
Wwilingneas on the part of the municlpal lighting author:
ties, but more & question of co-ordinating the design within
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the framework of standards for and availability of lighting

cquipment country and the finsncial

cipal authorities

The NBRI Working Subcommittee for lectrica distzibution

investigating rational norms mship services as recom-

ménded by the Fouché Commission of Inquiry inté housing

done a practical exercise and found that, on a

s th tolal cost o provids elecrical services
e up as follaws:—

pfl’L\‘nl.Ag' basi
in an average residential townsh
HV distribution
LV distribution

Service conneetion .

relation to all gervices, the percentages are as follows:—

etricity

Water
Sewerage
Roads and sidewalks i

drainage —-. 20%

In relation to rosd eonstruction and drainage, the funds
quir!d m residential streetlighting woul
mal as was pointed out by the author, but
other esaential servioes this 38 by o mieans the case,
Much has been .m hese Conventions and Technical Meet-
g abont the apileation af the SABS Codo for Pablic Light-
ing bt T sk endorse tho views of the aufhor that it can
Wy ‘e nocepted that, & qualified munieipal electrical ongi-
noor should find the application of the Code difficult or even
impossible.
It is probably more & question af co-erdinating the design,
anufacturs and the application of the Code,
i i et i e s
dards, to ensure that public money i well spent.
1 should therefore be emphasised that the present Code and
the newly |ssuud SABS Specification for streetlighting lu
naire: 4 long way in at least ensuring that street-
lighting installations will comply with ressontble standards
and it is up to us, the municipal elctrical enginecrs, to sce
that these standards are met. We have the tools, we must
o0 e
gain our thanks Rnhb
sentaclon of the facty i
isting us to be practical In the prnvlslnn 1 pubuu nghung
in genera.
A final thought I wish to submit to this Convention is that
more local suthorities. should make use of the expertise of
SANCI ns the national body concerned with the art, seience
and application of lighting. They will find the assistance so
gained to be well worth the effort.

il wry

CLR. C. VENTER: JOHANNESBURG

Mr. President, thank you very much for the epportunity for
the Councillors to defend themselves after this Tather un-
warranted attack on them for not wanting to spend money
on street lighting.
My mngmnlauom to Mr. Yates for his very well written
paper. er, you know I am one of those horrible counr
cillors who have o explain to. the ratepayer why we have
g ek Nkt e ore Wk Tty
why we have no money to tar the road in front of his house.
Those are factors that we must take into consideration when
we tallk about street lighting.
Mr. President, there was a statement made here that Johan-
mesburg took a decision not to improve the street lighting on
ajor roads or main roads and expressways. I do not believe
tht fn quie trie. A+ & matter of fack, e spond u eonsider.
able fortune an street lights on ms and I think that
we are all in agreement in the ity Counel) of Johannesburg
that we should have main roads and expressways well
Ther s the qucstion of lighting. , as 8 membor of the public
can tell you that we find some of these street lights are
ke irritating, We tall & 1ot sbout tho M and ather yoats
in Johannesburg, but drivs on ane of those rouds and you will
find th: g — it is
e e very careful that we do not overspend

AMEU CONVENTION MAY 1081

Rl C. Venter.

o Bevjecty 1l thaf, wehich achually siouid v Biers dcna
on a much lower leve
There was a qaemon of accidents at night and during the
day, but 1 did no any comparison between the two, What
about the uc\de!!\! that happen during the diy when the good
Lord provides the lighting, and that is excellent lighting ?
Is it not also & fact that many accidents at night are due to
the fact that a very large proportion of our population is
dark skinned and you eannot see them so well at night,
hw.rvvvr 200d the lghtin,
. Yates to comment, too, on the question of
m:h mnu lighting. You know, when we introduced high
lighting in Soweto wo found a considerable improvement as
T4% ki i it ALk et porrecaeil Ttk T ue Boktss
than ordinary feaes lighting, which can_actually encourage
erime because e tho exirinal only when he comes within
the circle of Light ¥ o given lamp, but the moment he
leaves that, he is B‘wom in darkness and you cannet see him
at all. The general lighting we have in Soweto gives strong
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not & factor that we must give scrious consideration to?

Thers was a question of the eriminal element during the
strikes in the United Kingdom In 1973. I was there at the time
and it was not enly the strect lights that were put off, but
also shopwindow lighting. They just cut the power in an en-
tire area without warning at say six o'clock at night. It is
then that you got the eriminal moving in and doing what ho

T wo blame lack of stroat lights for road accidents. Are
the recklessness of drivers, the consumption of liquor and the
irrespansibility of pedestrians not also major factars?

In conclusion Mr. Prosident, I do believe that we have to pro-
vide street lighting and we have to provide reasonably good
street lighting. In Johsnnesburg, it's our policy that in domes-
tde areas evury second palo must carry o stret light, but we
must aceept one thing as policy and that is st expenature
must be kept within acceptable limits. Thank y

MR. R. 5. YATES

Mr. President, Ladies and Gentlemen, I've got a lot to answer
for by the looks of it and I'vo got to get through it in five
rr;‘i[mlh flat so excuse me if | do happen to miss out some-
thin

Mr. Wilmans, thanks for all the elaboration on what I said.
1 did not want to sca f and try to turn this inta
an extremely complicated exerciss of designing of strect
lighting. I still think that little card which I showed at the
e0d would probubly get over u lot of the problems and make
{5 & Telatively ‘siuple thing: 1o 5 person to design street
lighting. You mentioned the tse of two lamp luminaires and
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somebody else came up with the aspect of reducing light in-
Senalil pftas midnight, This hds heun L1isd omariens, oaler:
the lighting costs of the luminaires themselves are

very much higher and maintenance becomes a bit of a pro-
bll-m \\hrn the two lamps fitting burnt at ‘erent
o I am not very much in favour of that, but there is

8 new amhwm which has fairly recently come into being

4 to dim street lighting bymesns of frequency
s M terations to frequeney, and
ot very big alterati we can reduce both the ligh
could be fairl
NI, a: o ik lighting rmtoen. h Zave, supuraln

t lighting mains, and 1 think this offers prospects for
il
Mr. Fortmann spoke about all ou ithout lighting

It is a horrifying
u township, But :
that AA report one of the things
sspect of o townes vy close Lo Johaune aburg, without any
street lighting at all, night/day aecident ratios be-
i e S Lo e b B s e s
have street lighting
The night/day accident ratios in these two towns waa 19
times higher than it is in other towns with street lighting.
o Caunclllor Ventar ‘contd ook ot bhar awpect o i
ver going to cut out all mm accidents,
impossible, b duce L}'r‘m and one way is y- ide
visibility snd if an area 408 Wndecit, tho accldiats
will go up. If & man is drunk m- probably needs even more
lighting to seo his way than he does at any ether th
Street lighting in war situations, or “confliet” situations T
prefer to call it, is of course & benefit to evil
Without lighting ‘i our at civil defence would be
terribly hampered and, as I mentioned in my written form
of the paper, it is an open invitation to terrorism. This, 1
think, We must be wary of at any time, never, never, never
switch off street lighting in times of emergency
The question of semi-cylindrical flluminance is an interesting
one. It really takes into account, nov merely the light falling
from one lantern onto a partieular part, but it is & vertical
half cylinder and takes into account the light coming from
any fittings which donate to that semi-cylindrical area.
Instead of just buying & posi-top lantern, le’s have
at what we're buying. Lét us buy something that
something for us instead of just scattering tho light all over
the place.
Mr. Grundy's comment on the 50% on the pavements and
road surfaces of CIE is correct. They state that there should
be 50% of the illuminance. I would hate to try to gauge

ought and, funnily enough, I live in such
f interest, w v

too, Wi

luminance of pavements which can vary between grass and
paving and many of I
condition.

surfaces. It would be an impos:

v Chalmers, road
. 1 did not mean to say it in qu
we the sume problom for ins

s under wet eonditions are mot a
e n.u s, i e
ce

Scandinavian eountries where, .‘-I'l” the Lmn, :] ir muda
aze wet, They have looked at v earctally nd, as & rer
1, they have brough ous & cib publication specifically on

for wet con
1 have a predomin
night, then the lant hou chosen nccord
you can get. distributions for that purpose. I wonider. how
Tiany people do look st thia — masy’ Just buy another streot
lighting Lantern,
Mr. Smit, 1 upologise 1f 1 made the sueg
to do anything about
me, it was not intended that way, but I do st
have to revise our code. ve ahm with o revisi
m» now, [ []\mk we'll get a better following. Let us get it
mpler for ich the peupk can understand and use.
L . kit tocm 1oa. data shincke Sor e IRbAeTRE A hen
we should get far more people following the code. May 1
repeat, it was never my intention zu any that you were not
prepared to do snything. I know y
Mr. Von Ahlften, thank you for your comments. To Coun-
cillor Venter, the actusl level of lighting is related to the
actual number of accidents. This has been

areas in this
wet road mmm =

m that you did

overseas and, to a point, will be progressively reduced as
lightning is improved. If you drop the lighting levels, you are
going to increase accidents,
We do not spend money on lighting where it s not necessary,
nor do we have standards which are too high.
High mast lighting works wall in & place like Sowsto, where
e have single storey houses. It does not work where you
Hive Icys Villdings wudca Iok-of Aracs ot phE St
of that nature which create shadows. It was & solutios:for
Soweto which was introduced and certainly did cut down the
crime vate considersbly, Thank you very much, gentlemen

MR. D. H. FRASER: PRESIDENT

Thank you Mr. Yates, for handling the discussion in such an
able manner. I'm sure that we all agree that this has been &
most entertaining and informative paper and I have much
pleasure in asking you to accept an AMEU tig which, T hope,
will remind you of this occasion.

Thank you Mr. Yates.

Afgevaardigdes luister aandagtiy na 'n spreker,
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INSTANT WATER HEATER

This unique little box
will deliver hot water

o | ..ohsteamtty
) | mutmwous/y/

Trip free operation
S fe Automatic anti-scald device
a Designed to comply with S.A.B.S. draft specification

* Ideal for sink, shower, wash hand basin elc., in the home, factory, shop, hospital, clinic, almost
every situation.

#The installed price in a new house or housing project is less than half of that of a conventional
geyser.

# No standing energy losses.

# No noti load on

system because of diversity.
#*3 year backed by an

group.

Enquiries to:

Kozyheat (Pty) Ltd
P.0. Box 1172, Pietermaritzburg 3200
Telephone 033 1-51311

A member of the OAK Group of Companies

AMEU CONVENTION MAY 1981 )



AN INTRODUCTION TO ENGINEERING ECONOMICS

D. C. PALSER

CITY ELECTRICAL ENGINEER
CAPE TOWN

MR. D. H. FRASER: PRESIDENT
Mr. Dennis Palser, CEE of Cape Town since 1974 has contri-
buted much to prévious Conventions and Technical Meetings
of the AMEU and when he volunteered to present a paper
B icientiar i sifes wun, ey st Fola iy
that & good deal of time and effort has gone into its prepara-
tom and T am sure that 1 wil serve as & valushle work of
Fetarmcs 4t Maichd Elicivioat Fglosars 1 U
M. Fudee prackeiad from the Ciwealy of c=p. Town In
50 with B.Se. degree “with distinction” in Electrical Engi-
mmnz., He had the further distinction of being awarded the
City of Cape Town's Gold Medal for the best final year
engineering student. Dennis joined the Cape Town City Coun-
cil immediately after graduation as Graduate Trainee (effec-
tively a pupil engincer) and progressively worked his way
up through the ranks to Main Engineer, Distribution Engi-
neer, Assistant City Electrical Engineer, Deputy City Elec-
trical Engineer and finally City Eloctrical Engineer in 1074,
He holds the following other qualifications; Professional En-
gineer (PrEng.), Chartered Engineor (C.Eng.), Fellow Insti-
tution of Electrical Engineers (FIEE) and at present is the
Overseas Representative of the Institute in the Cape, Member
SA Institute of Electrical Engineers (M(SA) IEE), Member,
Institute of Certificated Mechanical & Blectrical Enginecrs
(MI Cert. MEE), Associate Member, SA Institute of Manage-
ment (ASAIM).

1 INTRODUCTION

The main aim of this paper is to stimolate an increased
interest in engincoring economics and to engender thereby
& heightened awareness of the extent, scope and potential
o the variows smalytical techiques available a3 valuable
aids to management in the making of investment deci-
sions, particularly.In respect of capltel plant and euip.
ment. It s not Intended ta be  cumprehensive aod all-
embracing treatise but i meant merely to serve as

intredisctin to the subject: Tt s & mabjeet, though, that
is assuming increasing importance, particularly in today's

high interest ruf
than ever befora that engincers,
preoccupi ed largely with technical mllllrh Aﬁollhl take
an increasing interest in engineering economi

The subject of enumnevu.g economies i8 & nmm one, but
in essence it covers all the vatious principles, tochniques
and methods .mmnyrd w e relative cconamic
attractiveness of propoi and there-
by Fasilitate Iresmbnt dcisans; Huch dsciiint INveLE
ably centre an whethur ox fot & given capltal Investment
i# scsnomiealy Jurtfiable In the Ight of ths expecind
future fina
ties associa
di!lvrnmvx between alternati

rueat. At al Hnes It In the
es that are important.

leration is given to the basic principles
ing and discounting and the application of

ot appraisal, all fllustrated by means
el ma»mu Parteular emphasls s placed on
the importance of inflation and growth in economic stu
dies. These are aspects that are u!\zally given little atten-
tion in the literature but which nevertheless of
considerable importance because of today's sustained high
Joveln of infixtion. Finally, although the mathematical
uspects are dealt with gencrally, the various techniques
and methods are considered largely from the municipal
ar public sector point of view. This approach considerably

simplifies the treatment sinee tax considerations are not
involved,

23

=
2
5

Mr. D. C. Palser,

BASIC PRINCIPLES OF COMPOUNDING AND DIS-
COUNTING

General

A prercquisite to any study of engineering economics is
a clear understanding and full appreiation of the basic
principles of compounding and discounting. This section
therefore deals with the development of the various
mathematical relationships and techniques involved
first sight some of the formulae may appear complex and
somewhat daunting, but once one or two fundamental
coneepts are grasped, the rest should readily follow and
the logical sequence snd goneral method of approach bo-
come cle

Time value of money

Underlying all compounding and discounting techniques
is the fact that money has & time value, In other words,
one rand today does not have the same value as one rand
at same future date. The underlying reason for this is
that money is not freely available ose with o sur-
plus of money are nccordingly anly prepared to lend it to
others Tequiring additional money In exchange for an
assurance o repay o larger sum at some agreed future
date. The difference between the sum barrowed and the
Ianger sum repaid 18 the etuen 1o the lender for the use
e borrowed money and is km:wn as Interest.

Interest s usually expressed 3 a rate per period, the
customary peri g one year, Far exampier i R100 1o

borrowed today w-lh the promise to repay & sum of R109
in a year's time, the interest rate is expressed as 9% per
annum, or fractionally as 0,09

Compound interest
1 the Intatest cartied fs ot [mmediately pald ta the bar.
rower as it 3¢ carned but added instend bo the Inid
capital sum lmrrnwad, namely the principal, at th
of each period, then interest for the succeeding period is
caleulated on this increased sum. In other words, interest
S e This process is known us com-
pounding.
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For example, assume R100 is borrowed at an interest
rate of 8% per annum for a period of five years with
interest compounded anmually in arrears, that is at the
end of each compounding period. The amount to be repaid
ot the end of this period will be R153,86. This sum is
calculated as follows.

Amount due  Acerued interest  Amount due
Year  beginning of year end of year end of year
(R) (R) (R)
1 100,00 9,00 109,00
2 109,00 9,81 11881
b 1881 10,60 129,50
4 129,50 11,66 141,16
5 141,16 12,70 163,56,

Th..  compound intereat. series can be expressed in general

follows, where P is the initial investment or
and r is the annual interest rate expressed as
il

ount due  Accrued interest  Amount due

Year l—mnn(nl of year _end of year end of year
1 Pr Fl+n)
2 Ptl +3) P(14r)r P(+1)
3 P(L+17 Pli+r)ir PO+
n P(l+ne P(147)m P+

The amount to which the initial sum P will accumulate
with compound intarest at the rate ¥ por annum for n
years mly vhe expressed by the symbol 5. Hence,
= PO+rp
It has. h!tn au\umd that the 1mu-anl rate r is a rate per
annum and that the n represents. the mumber of
e 1 though, the compounding period can
Be cither less than or more than & year with the interest
Tate being expressed on & compounding basis. The symbal
T is then generally the interest rate per period and n
the number of compounding periods,
Compounding and discounting
As shown above the 2mount. (5) of an sum (P
for n periods at an interest rate r per pannd is given
by the following expression,
8 = Pll+rp
Tt is the expression which relates the future value or
amount (s] %o its present value (P). In other words, in
the language of financial mathematics, S is the com-
pounded value of P.
The above equation can also be rearranged as follows.
P = S(l4r)n
This alternative expression gives the present value (P)
that is equivalent to a future sum or amount (S). In the
language of rnam-a mathematics P is known a; the dis-
counted value of S,
The above two =numnn. constitute the basis of all com-
pounding and Jiscounting formulae and fechniques on
studies are based. It is clear
um.ung is the oppasite process to compounding,
l‘amaoummg ealeulates forward In time to determine
terminal values. The reverse process, discounting, cal-
culates hukwlrdl in time to express future sums as
mmlm present val
v ease of expression and the derivation of more com-
pkx tonmnn, the value (I+1)* is conventionally written
e

n, = (l+rye a

angle n at " or "v, 0

angle ©".
We therefore have
P=3
s @)

In other words, y_ may be defined as the present value
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of & future sum of one (for example, one rand) at an
interest rate ¥ per period for . periods
At this point it should be clearly noted and remembered
that v— is the expression that enables a future sum to
be expre!led as an equivalent present value, or vice versa.
All compounding and. discounting techniques are based
on this equivalence.
Although values of v,
Uealary by meang of today's relatiely cheap and com
pact pocket sclentific calculators, finan es are
available giving the value of v for the ‘swual range et
values of n and 7. Caleulators, hmvcr. are particlarly
useful in easing the labour of caleulation when fract

ates or perods are invlvel rm D S
ustrate the use of these form

Bamensle (110 i Tl L REEY acssmits o k)

can readily be ealeulated, par-

years at an interest rate of 8% per annum compounded
annually.
s
e
waaras P o= 583

w08
= 0,42888

o s o= i = ® 359,35

Example (2): What is the present value of R2671 due in
24 years' time at an interest Tate of 8,77% per annum
compounded annually.

Po= Sy
where § = 26N
B
= 0,13298 (using & calculator)
«*« P = 2671.0,13298 = R355,19

In other words, a sum of R355,19 invested now at an in-
tevest rate of 8,77% per annum will amount to R2 671,00
time.

in 24 years’

25 Annuties
251 General

Most problems in engineering economies involve one or
more cash flow series, that is periodic sums either re-
celved or paid out over u period of time. For the he pur.
pose of ecanamie comparison it is necessary to convert
these cach flows to equivalent vlucs at same com
date, either the present time or some future or past
date: The tochniques invatved will be dealt with fn more
detail later in the paper.
Althoogh cash fiews are generally irregular in both
magnitude and time there is one special type of cash
flow series that is of the utmost importance and basic
1o all economic study tochniques, namely the constant
perlmlil Gk flow wries known s 40 sy
An annuity is constant. periodic cash flows
over & Deriod of i A8 1 Amas S plies £ was DHgter
ally nppl.wd to 8 sories of oqusl annual payments but
ng has been extended to include any
foeed perlnd “Siar shietiee o Songur g & rea. Pobe
fixed period'is known as the payment period.
sigs compaunded at fixed time intervals known

é

o i i
wmth, quarter or half-year
are common, In the following analysis the compounding
period will be assumed to be the same as, and to coin-
cide with, the payment period. The general case will be
considered in section 21031,

The Interest rate is the interest rate per compounding
period. In practice, though, interest rates are gonerally
quoted on an annual




252 Present value of an annuity
The formulae for caleulating the present value and the
t of an annuity will now be developed.
Let P= prbsent v-lue of an annuity

S = amount of an annuity

A = constant periodic payment (assumed
%o arise year-end in this analysis)

n = number of compounding periods (as-
sumed equal to the number of payment
periods in this analysis)

r = interest rate per compounding period

The present value of the series is found by determining
the present value of each periodic payment (A) and then
summing these individusl present values to obtsin the
composite present value. The present value of
ri payment (A) is found by discounting it to m
present to determine its equivalent present value. T
process is the opposite of compounding, namely deter-
mining the future value or amount of an initial or

present. sum
s eories; mnd (e dmunl\ng procedure, may be re-
presen , as follows.

0 " periods

The present Talua of U fiure payment, A riod
avay il be A/(147), In the rerorae direstion; Ioking
forward, this initial sum A/{1+1) a2 an fnlerest ate £
for one period would amount to A/(147). (147) =
In other words, u sum A/ (1+1) now s equivalent m »
sum A one compounding period henee. Or exp
m. opposite mmmn. a s\lm A arising_one period hem:e
t to a

time and discounting back in time since all eompounding
md dlmnnm.inl Tachiigods hrs baked autals mlation.

Slmlllﬂ,v it is clear that a sum A arising n compoun-
‘hence will be equivalent to & vl’!lem. value

i e

The present value of the series may now be written as

the sum of the discounted values of all the periodic

payments (A) in the series, ns follows

P eyt wher t e Rt e

The series in the square brackets is a geometric pro-
gression -and jts sum_ may In nM-lned cither directly
from the expression for the of a ummmlc i
gression, or by muluplylr\g Both sidas "of . the
equation’ by (1+1), as follow

enp = .,[ ' '-rr!:r o« Tt 'rr’mﬂ-l]
Subtracting the first equation from the second we
obtain

Qr)p-p = A.[l .ﬁ,]
Rearranging we have

Poood-Om)?
x T

The value given by the above equation, namely the pre-
e e annuity of one per period (far example,

one rand per annum) for n periods at an interest s

of x per period, is conventionally represented by
tymbol S, This s 1ead as “a angle n at 1" or 'a, .
angle 7, Hend

= Qer)

@
This is a most important equation, Values of “mr can be
determined from financial tables for the nsual range of

md . 1t is, however, o simple matter to compute
Saires uf s irectly Lo bonann oF & sPAliNG raleu oAb
The present value (F) of an annuity of A per period for
n periods at an interest rate r por period is given by
the following general expression.

Por g

1t is of interest to determine the limiting value of anlr
as £ tends to zero. This limiting value of 3g, fs of use i
more complex formulae where composite discount rates
are employed. These composite or effective discount
rates are made up of a_number of different individual
ratee. Depering upon the relative values of these
yidual rates the efective discount rate can cither tend to

1 e 2ero. The application of thess composite effec.
nvﬂ discount rates will be considered later when de-
formulae that simultaneously take account of
dif{mm rates of interest, growth and inflation, for
example,
From an exaxmination of the series in square brackets
abave, namely the value of “m,, it is clear that as r tends,
to zera the individual terms tend o unity. As there are
1 terms in the series the value in square braekets will,
clearly tend to

S limit ag = @
o

®)
o %™ B
Example (3): Caleulate the present value of an annuity
of R100 per annum for 2 years at an interest rate of 0%
per annum.

Eir e

where A = 100

A= G
1 1.0 25
C3)

= 9,8226

P o= 100. 9,822 = B982,26
(from Iinancial tables or by menus
of a calculator
Exmp]a (4); What monthly annuity ean be purchased
for R5000 for 1 years at an interest rate of 8% per
annum compounded monthly?

L (by searranging the senulty
son.

W equatio

vhere P ® 5000

n = 180 (nusber of momths im 15 years)
r o= 1_51 (interest rate per compounding
. pariod)
= 0,67 %
™ Gmoer
= 108,54
Ao = Rh7,78 per month
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253 Amount of an mnuity

An annuity, in addition to being expressed by its prosent
value equivalent, can also be expressed as an equivalent
futare sum or terminal value. This future value, known
4s the smount of an annuity (S) can be derived by
equating equations (2) and (4), whick are both expres-
sions for P, as follows.

Bog, = Aag,

[
e
The vilue given by the above equation, namely the

amount of an annuity of one per period for n periods 4t
an interest rate of r per period s conventianally repre-
sented by the symbal a7/, read ng # angle n at 1 or “s,
n angle 1"
Hence

This equation can be rearranged as fallows

T = Sntn
®
This s & most iimportant identity.

The actual value of #%/f in terms of n and v can
determined by substituting the values of va/r and at
from equations (1) and (3) respectively,
-
e e
P
T

=
- Qer)®- m
o ay Lo

The limiting value of s as r tends to zero may be
letermined from ns (1), (5) and (6). It is evident
and vojom1,

(8)
This relationship is useful in more complox formulae us
will be illustrated later,
The amount (3) of an annuity of A per period is then
given by the following expression.
8 = ap

g ©
Example (5): Calculate the amount of an annuity of
1 260 per annum for 18 years at an interest rate of 8%
Per annum.

8 = a oy
=120 . 0
18
- 1 as0n _fa%_x]
= 1 250 , 37,502 = R4 812,80
Example (6): Calculate the amount of an annuity of
RT5 per month for 14 years at an interest rate of 6%
Pper annum compounded monthly.
The number of compounding periods is 14.12 = 168.
L
The interest rate per compounding period s 5 =
e 5 o= Aay i
LIS - % Snas
= 75,262,305 = 9 672,86
254 Perpetuities

I is of interest to consider a special type of annuity,
namely a perpetuity. A perpetuity is the limiting value
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of an annuity as n tends to infinity. We have had

From this equation it is clear that as n tends to infinity
the value of av's tends to 1/r.

3
ETTUTSRY M |
nsa ¥

i (10)
* T

It is also evident that the amount of an annuity sevir) ag
n tends to infinity has no meaning since the series never
never terminates. Hence $0/" also tends to infinity.

In practics there is generally little difference botwoen
a very long life and perpetual life. The difference is
perhaps best illustrated by the following schedule, based
on an assumed interest rate of 8% per annum, which
schedule details the value of the annuity per period
corresponding to & present value of one, namely the
value of 1/anir,

1
n (years) s )
anir
1 25,046
10 14,908
15 11,683
20 10,185
25 9,3
50 8,174
5 8,0
100 8,004
o0 8,000

From this table it is clear that there is little ditference
in the value of I/a  beyond about 50 years. In practice,
therefore, a period of 50 years is in most cases equiva-
lent to perpetuity, particul i
in engincering problems e-timates of interest are ge-
nerally not more accurate than to one decimal place, In
the above exumple, for instance, an increase in the in-
terest rate from 80% to 8,1% (within the limits of
aceuracy, generally) would have the same effect as
changing the period from infinity to around 45 years.
Hence in most practical cases there is little point in
going beyond u life of 50 years

s only arise in stu-
ives, such as those

255 Annuity arising less frequently than snnually

A further special case of interest is where the periodic
stalments of an annuity arise less frequently than
i the inst i

pting 0 e g

B e S

B G Qe -

Lo ..B,g,,.,,!n.@.__..“g,,._,.,,ﬁ,,]

The expression in the square brackets is the standard
expression for the present value of an annuity of one

Ber period over N periods at an effective discount rate,
d, namely an'd

5 e
vhers 4 e Qe
and N

v



Example (7): A new motor vehicle is bought every 4

I for 20 years. Asruning ea falial e cout of
and constant. determine the present

vll\u s m\mu at 11% per annum.

d= (1,11)4=1=5181%
@i 1,6008

- P=9500.1,6908=R16 063
2.6 Compound interest identities

The three basic formulse developed earlier are summa-
rised below.

Ve = ™

o ® - ritr 1]
a
o = *I - =1
The following basie identity was also established.
e = e e

The above for equations are fandamental to all com-
pounding and diseounting techniques and are worth Te-
membering.

Three further useful identities ean be established by
substituting v/t for (1+1)~" in the above expressions for
v/t and #%it respectively and rearranging, us follows.

L= @)

-y e i

These two relationships are depicled graphically below.

Tl

Either of the above two squstions ean b tearranged fo
obtain an expresaion for the interest rate 7, and simpli-
Tiod by saing: the elatinaship amtessl » sy y foops

r o= %‘.é a8

(Ehis latier identity is slso ono that is worth memorising

27 Negative interest rates
Although the easiest method of determining values of the
yisions sompound toterse Sormuiae 15 practcal probiems
is by means of a scientific calculator, there are oecasi
when it is wore. convenitit. 1o use Standard
financial compound interest tables, These tables, however,
for positive interest rates only and a
condingly cannak be used directly in calculations invol,
ving negative interest rates, ew those encauntered
cecasicnally I problems | mw!vln; complex interest. rates,
as will bo discussed late:
A method of o problem is to make m
SyRcocist Sabatition o il o = ceaitin fataerat

ek e - ()
sinitazty, ¢ = - (75)

sy WA

W, = )
= (en)?
- 34 gy
-n
e ap, = A= Uor)

ardiz 2145“
(1-:1{1—-}“ ""]'

s 2, = Ge) g

Similarly, o, = il

e S |
(:.u)-[i—-,L—' "”-n]

= ) ey,

o2 e

An example will illustrate the use of these formulae.
Example (8): Determine the amount of an annuity of ene
for 15 years at a rate of interest of —10% per annum
(note the negative Tate of interest),
Hence a o= 135
r o= 0,1

3
tht toegy-2

= 0,11 (11,1 %)

7
:
‘

& @) o,

=201 4y

= 1,11 . 7,18

- (by interpolation from
TPl aaneial tabies)

‘When using a scientific cllcnllhr the value can be com-
puted in one step directly, as

%, glorr; 1

(oo

= 7,941

This result is the more accurate. The va]uvvf'l!ﬂ is less.
accurate since it was dnhnmn: by interpolation from

(lm\ndu} ables.

The above example illustrates ﬂu- u ‘with which caleu-

Intions ean be made using a calculator. Pro-

blems (nvnMn. pm[tlve, Mgltlvn o Tractional valuer

can readily be solved,
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28 Cash flows growing at a compound rate growth in sales it is anticipated that ineome will increase
in money terms at the ate of 15% per annum. Assuming

In today's inflationary world cash flows expressed in an interest rate of 10% per annum, determine the pre-
money times are rarely constant but Increase with time. sent value of the anticipated income stream over the next
Also, in enginecring problems, nul]luls or sales grow with decads,

time in an expi market. In the ease of municipal s

electricity \Mdrr'akmws sales of F\«rlrlclly increase with = Tegr ™

time, as does the correspanding income, In all cases such
as these, growth is generally at & compound rate. (+d) = ( r)
At this type of compound growth is lmzunny encoun- e
tered in engineering problems an expression will be de-

vn]uped ta calculate the present value of an annuity with S (Ged) = %‘%%
lie cash flows growing at a compound rate of X
rimme ey A e
s type of series can be oxpre: iagrammatical s . i "
a8 below for annual compounding with the cash flow, The value of %/ can be readily determined using a scien-
-mmg in the conventional manner year-end. tific caleulator.

In the above example the rate of growth, g, was taken

as the combined value of both esealation in eosts and ex-

pansion in sales thraugh normal growth.

In gencral the growth factor, g, can be n composie vale
g the valuea of fwo af more individaal growih

The present Talue of this series, P, is given by the fol- oo T genaral expression is aa follows, where g, &

lowing express ete. are the individual growth

v - n@;,-ﬂ!ﬁ.ﬂ!-'f, ﬂ%ﬂ,;;Aﬁ_‘,ﬂ_ (2+g) = (log) ) (1eg ) cenee (1'|=)

e - et Exemple (10): Consider the previous example whers the
i T S T i e L ey
A g | o s
e HER R A g g over the next decade will increase at a mean compound
rate of 6% per annum. Over this period it i
T that the undertaking’s income will in line with the
war = (3) an increase in costs generally, which is estimated at 11%
per annum. Assume a monetary interest rate of 10%
e .{“A,,“A-;-.,!,,, g TH,.] per annum, determine the present. value of the ncoms

stream over the next
The expression in square brackets is clearly the present

value of an annuity of one per peried over n periods at (1+g) = (Argy) (14g,)
an effective discount rate, d, namely an, This equation
This squation can then be rearranged and writien ss = 1,06.1,11
ol
At = 1,766
P o= e T
2 T B = 0,1766 (17,66 %)
Note that Sf r » g, then d is positive ity (1.,)
4f r <g, then d is negurive
if r=g, them 4 is mero.
< b
In the special case where r=g and hence d—o we saw in
section 25.2 avio=n, In this special case the expresslon = 0,939
wiven by the above nq'unmn reduces to the followi
Pt o d = 0,065 (-6,50%)
2 e f
.. P o= -8,
n those cases where d is negative, the value of a%/d can Tegr " e
b Tondily dtstaiihed bY Ssiek & aaticle calcuTater on
demonstrated in section 27, - _ld.ﬂ_“.aﬂ_“_
1 mequ(msl the amount of this annuity can be dter- i
mined by compounding the present value () by the n
mm-x/ 4 in accordance with the standard Telstion- * TwEp - 175 = mas 389 000
ship, as follows. "
G 20 Cash (low growing at a linear rate -
" Hhough cash flows growing at compound. rates are
5 = b (@1 nare ugu n\nxlmnngemom&cp lems there are
st o xcalons when cash lows groning at  near rate are
N gocountated. Farmulae fo doa with this type of cash
e e, i known s o linear gradlent series
gl e can readily be established, as follows,
s secal case when g=r and hence
d=o, :heurpm:xm Teduces. Let A = initial periodic payment (end- ..H,mna)
= A B = aniform increase. year-by-year after the
A irst
Example (9] v\nm electricity undertaking cur- This cash flow series may be represented diagrammatic-
mm.typn...l.].. i rom the sale of electricity ally as follows.

ncome
of RIO mill Because of esalating saste and mormal
L B Tt

o
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This eash flow ean be considered as two separate cash
flows, ans involving A only and the other B, as follows.

The present value of cach (say P, and P, respectively)
can be determined separately then added together 1o
obtain the combined overall present vi

By discounting each periodic payment of the B series to
the present, we have

" ottt e AR

This expression can he simplified in the customary
manner by multiplying through by (1+1).

- -

If the first expression is subiracted from the second
have

rET T T

[IESTE R e v Sy

The expression in the inner curly brackets is clearly the
present value of an annuity of one per period, namely
", The value 1/(141)* in the last term in the square
brackets s the present value of a terminal value of one,

/s, The expression ean then be written as fol-
lows.

(in = nag)
4Ty e el

e vatin of ¥

@1)

The amount of this series ean readily be obtained by
compounding the present value by multiplying by 1/v7*
as follows

2

Example (11): An item of engincering plant costing
R5000 and having an expoeted life of five years with
zero serap value s estimated to have a total operating
cost of R1000 in the first year of operation and there-

after rising by R100 per annum each year Assuming a

Tate of interest of 10% per annum, what is the present
value of the operating costs over the five year period?

Compounding and discounting more frequently than
annually

2.10.1 General

Although it is both eustomary practice and generally
quite acceptable and adequate to calculate compound
interest in discrete periods of one year, particularly
in engineering problems, the standard financial for-
mulae developed ea in this paper can readily be
adapted to deal the more gencral ense where
compounding or discounting oceurs more frequently
than once o year.
There are two cases to eonsider, one the general cnse
where compounding is effected at diserete periodic
intervals, and the other the special case where periodic
compounding s carried to the extreme, namely con-
tinous compounding.
In sddition te interest being compounded move fre-
quently than once a year the annual amount of an
annuity can be paid in a number of
ments each year. In all the eases con:
the payment period and the compounding period of an
annuity have been the same and equal to one year. In
eneral, though, they need neither be the same nor
one year. Not anly can payment and com-
pnunamg be etfecisd more frequently. than samually,
TRt redpiukive perieds e ko b ki Turan, T
certain cases the payment period can be greater than
the compounding period and in other eases vice versa,
For example, an annuity may be paid monthly with
interest compounded half-yearly; or be paid quarterly
with interest compounded mont

2.10.2 Nominal and effective interest rates

All the formulne developed & far have boe on
annual compounding and annual payment periads for
annuities. Consider now the tase of compounding more
frequently than onee a year,
For annual compounding we have seen that the amotnt
() of a principal (P) compounded annually ut an in-
terest rate r per annwm for o years fs given by the

following expression.

= P(+10
Suppose now that interest Is eompounded m times a
year, the annual interest rate being J. It is then ap-
pavent that the interest rate per compounding period
i j/m and that the number of compounding periods is

The above expression can then be rewritten as
follows

= P(1+/mpn (23)
The interet raie § fs known ns the. neminal intersat
rate since it

y. By cquating the
shove o sxpremsiona. e obiain the fllowiog. rea-
tionship.
= (edym
sr) twd 0
T = dym,
x by

The interest rate v is known as the effective interest

rate since it is the overall effective annual rate equi-

valent to the nominal rate j compounded m times a

year,

The abave value of r is for discrete compounding. The
special case of continuous compounding is considered

i Bection 21054,

Example (12): Calculate the amount of a principal of

RI0D invested for five years at 9% per annum with
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inierses componnded. (a)| annially | () monthiy. Al
deter fective rate with monthly compoun-
ding—

(@) annual compounding:  § = 100 & (L,09)°
= RI65T

(b) monthly compounding: § = 100 « (1,0075)
= RI53,86

effective interest rate: r (1,0076)12—1

0,098

9,88%

With the more frequent compounding of interest in
the monthly case it is clear that both the amount and
the effective interest rate are higher than in the case
of annual compounding.

As previously shown the present value of a future
amount of one is given by the following standard ex-
pression.

Yo, = ey
With compounding m times a year at & nominal inte-
Test. rate of § per annum this value ia given
Tollowing expression.

i (1,._1,,-“ 21x3 (25)

This section was by way of an introduction to effec-

tive interest. rates Further consideration is given to
this subject in section 2103,

210.3 Annuities
21031 General expression

The relevant formulae for the present value and
amount. of an annuity where the payments and com-
pounding are made mote frequently than onee-a-year
may be determined as follows.
Let P = present value of the annuity
amount of the annuity

yment per year
number of payments per year
nominal interest rate (per annum)
numbers of
number of compoundings per year
effective i v payment

annhupun

perind,

r= eﬂecﬁve lnum uu (per annum)

This annuity may be represent liagrammatically

20 Sollows where, for the ..n ot Lluihy. the diagram
as been drawn for p = 2 and m =

yoar

The present value (P) of the annulty is determined
ner by discounting each

ce
per year there will be a total of pn payments.
(26)

‘ments per

p = &g

P

‘s determine the value of z mm(der the first pw~

ment period of this series, as below. Let R, represe

any initial sum and R, its value at the end of (he
irst payment. period.

AMEU CONVENTION MAY 1981

Since there are m/p compounding periods per pay-
ment period it is clear, by inspection, that the fol-
lowing relationship applies to the general case.

B = R (rgﬁ

1t is also clear that the following Telationship ap-
plies
Ry = R, (142)

By eliminating R, and R, between the above two
expressions we arrive at the following relationship

Y
(142) =

z
wdy¥F

@n

Equation (26) can be expanded using equation (27)
as follows.

s
[ e r’“}

.
1- ey ¥ P

e dF-2
T L
mﬁr"- 1

The smount of the snmuity ean be detarmined, by
multiplying the present value by the compounding

S e {based on the general
Telationship af= gt « oWt and the analysis in
section 2.102)

s 9
-
= ped™

R

(1«3)’: =

From equation (27) this expression can be rewritten
as followa.

5 = A it a0
Aermaive S =0 bn deried
by expanding, rearranging and expressing
{28 80 @9)in ervte of ¢ by making i
substitution to nllmmm (14 /m)]
= .

o edma. (equation 24)

We then have by substitution and resrrangement

P = A
¥
=
¥
- A | Qe £
5 s‘[ F s Y '.J
-%,_B'u.
e



From equations (24) and (27) we also have the fol-
lowing relationships between r, = and j.

(rr) =
The present value and the of the annuity
G be clbthined either Zrom squatiar. (28) and. (23)
directly, or equations (26) and (30) or (31) and (32)
indirectly by first ealculating the relevam effective
interest rate # or r from equations (27) or (24).
Either way the ealeulations ol performed
by means of a seientifie caleulat
Example (13): Find the present value and the
amount of an annuity of R500 annually, payable
twice-yearly, for 12 years with interest at the rate

8% per annum eompounded quarterly

ard® = (1e2)? (38)

A
B
J
n
m 4
» =2
Using the direct method by employing equations (28)
and (29) we have
o [aibtiaast] + B3 796,18
2. e | :
B9 820,98

%E'L“ nz!“-;} s

Example (14): Find the present value and amount
an_annuity of R50 per month for 15 years with

interest at the rate of 8% per annum compounded

half-yearly.

Using the indirect equations (26) and (30) with (27),

Sinee p=1 it follaws that z=r by definition. Making
these substitutions in equation (27) we have

= oy
~ w {same as cquation 24

Then from ermnlmu (26; and (30) and putting p=1
and z=r again, we have

P o= Algy

{(same as equation (4))

(same as equation (9))
Also, from equation (2) we have

2o sy,

Tt should be elearly noted that r is the effective Tate
of intercst and not the nominal annual rate. The
effective rate is given by equation (24), namely

vd)®
r o= e

This effective rate (r) is the rate that must be used
in the above equations to caleulate the present value
and amount of this ann

Bt B e e e
pressions reduce to the special case of annual pay-
ments with annual compounding as considered ear-
lier in section 25, We then have r = j.

Example (15) rmine the present value and
amount of an annuity of R10D per annum, paid at
the each year, for eight years. Interest is
chlcalaed ab Uos 064 ol 8% per marcsm svmepoundint

and noting that R50 per month is R600 per year, montbly,
we have
i = oo ik
n w8
p o= 12
§ = o8 i
a3 ¥ Rusk
. = £ e (ed®aa
S - (1,000 -1
3
= 0,061678 4
. (e oy 7 16,1678 %)
P oK.
= o,co63582 {0,63582 %) e
s
P o=
= 100.6,1688 = BE16,88
-
similarly § =
= 50 . 105,482 = 35 273,41 =
A
L = 100.9,9573 = R995.73
"B .
= 50 . 342,075 = m7 103,76

21082 Payment period equal

Although this special
expression:
theless A c»l th

ly
‘Warrants separate nrumm to highlight the diffe-

renes. In this special
‘whole number.

s developed in
at

21033 Equal payment and compounding periods

10 one year
case is covered by the general
the last soction it is never-

arises and as such

numl

p=1 and m is any finite

r

There is another special case that often occurs. This
is the ease =

=m and m is any finite whole

As before we have for the effective rate

i
™o
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Cansider first the expression for the present value
Putting p = m in equation (28) we have

po= 4,
=
©4)
- E _ (35)
= &
3" %=
N L s
T = (36)
S B @0

The correspanding equations tor te amount of the
annuity ean be derived in a similar manner.

A (1v;1:“-1—‘
L.

| (38)

o (39)

9
Agatn, by simpRlying St 13) we wiko Bive
e
¢ E E"i" 'ﬂ
3 (40)
“n

£
i
From equations (37) and (41) ‘we also have
P o= 5 (pdym
B

L. P

The above equations for this special case where
m=p are frequently used in engineering calcula-
tions. They are of importance in those instances
where a given annual sum or quantity axises perio-
dieally in equal instalments during the course of the
year. Such as for example in the case of a capital
project that generates a given annual income tni-
formly across the year ap the same interval (pay-
ment period) as the compounding peri
Example (16): The estimated income from the sale
a eertain produet is R100 000 per anmam with this
income accruing monthly in equal amounts. Deter-
mine the SE ol ot i liomnre s w1
it is sustained over a seven year period. Interest is
ealeulated at the rate of 8% por annum compounded
monthly.

= A =
13 e

where A = 100 oco
® = 12
T . o0
2 . z,c06867
:
s =i
. 1cC cco
o= Poe EEEE L4
% gnc | B413926 - 353 €61

Since the income was an estimate the answer cannot

expressed to the mkuhuﬂ degree of accuracy.
Within the Hmita of racy of the estimate the
present value of this hl:lllll! cnsll flow may be said
to be R535 000.

AMEU CONVENTION MAY 1981

Example (17): Caleulate the present value and
amount of an annuity of R30 per month for 15 years
at an intercst rate of 9% per annum compounded

monthly.
po= i
vhere P = o
o
3= 5
a
e ¥
= R4 929,57
sigilarly -
= 50 378,4058 = m8 920,29

21034 Continuous compounding

We have seen that the effcctive interest rate for
discrete compounding is given by the following ex-
pression.
= o= edi®a

In discrete compounding m | mmuy equal to 1,
2, 4, 12, 62 or 365 depending upon whether com~
pounding ia effecied yeatly, niceyently, quaririy,

monthly, weekly or daily. The value of m, however,
can be increased to the limit, with memndmlx then
being continuous. This is a!:n the la organic
serowth.
To determine the limits of the above expression as
m tends to infinity make the following substitution.

.2
Put » 3

T
e (wd (a3

Glm!u'ler mext the expression (1+1/h)". The value nl
ression as h tends to infinity is the base
nll\u-] or Napierian logarithms uld i.l :nmmd
by the symbol & where ¢ = 2,11828
Sooumt b . “
Lty (e (by definstion)

ST limit (ed)® .
B - e
In the limit oquation (24) above for the effective
interest rate then reduces to the fallowing expression

g
Consider noxt the standard discounting formals,
namely
Y = (Ler) ™D,

By substitating the abovo valuo of r from equation

(43) we ob
<! P L
- 8y



It now remains to determine the present value and
the amount. of an annuity as m tends to infinity.
here are two cases to consider. One where p =1

and the other whers p = m.

Consider first the case where p = 1. Putting p 1
in equations (28) and (20) and substituting o for
+j/myn (equation (42)) we obtain

an

48

Also, from equation (45) we have

P o= s
Further, since
(equation 43))

r'!‘-

o = e

Making this substitution in equations (47) and (48)
we have

e v §. “I.,;-ﬂ (by definition)

2 = Aojay

Similarly § * A .o

Also, from equation (46) we have
P s S.ug

The values P and $ can then sither be competed by
employing the standard expre: ndene
where r=ej—1 or, more dxrmly, b equations
(47) and (48).
The xbmm equations, however, are of limited prac-
tical application since this special case implies an
annual payment (A) made at the end of each year,
with interest compoundad continuously. This. s not
& situation that would nmormally be encountered.
Of move importance is the special case where p
the annuity payments are rising con-
tinuously with interest also being compounded con-
tinuously. This case is often of use in engincering
emmmnt studies. For instance, income or payments
may be spread equally and evenly throughout the
year rather than being eoncentrated at a p»rhnulur
time in the year. A typical example would be t
income i to an electricity undertaking e
{he sale of slectricity, Another exhmple would. be
the growth in units sold by an clectricity under-
tng
In this special case where p = m the present value
and the amount of An annuity with mmmnnn: St

pulmdms may be determined by putt
+j/m)® = ¢l in equations (28) umi (29) as :nuuw-
19)
= eni® (i)
P ow il [Aﬂa__] (
Y
Also, from equation (45) we have
e T (60)
expressions

1t s important to note that the above
for the present value and the amount of an annuity
are bazed on an annual payment (A) which is as-

21035

® fiaite

® infinite r =

sumed to rise continususly and uniformly across the

year.

‘As before the effective interest rate Is given by
roa e

Hence, equations (49) and (50) ean also be expressed
as follows

[
PR TS
Also, from equation (46) we have

CEo
Example (18): The units sold by an electricity
undertaking are at present 260 GWh per annum.
Assuming compound growth of 5% per annum what
will be imated sales in 10 years' time?

(51)
©2)

P

R

(equation (44))

- w80 FRTETR Y

Since this is merely an estimate three figure accu-
racy is udequate and the sales in ten years' time
myb:--idtahean GW.h.
The above u.leuhllvn is_greatly facilitated by the
use of a selentific caleulator, the value being ob-
tained directly. 'l‘nere is no nud to resort to labo-
rious log tables.
In engineering problems there is generally little
point in resorting to continuous compounding. Co
tinuous compounding ean, hawever, be of value in
rtain special eases, such as the exam) ered
Sbve rating o the anwual growth th enery con-
sumption in slctriclty pnderfakings. In this case
the trend of the twelve month moving average
follow i Bl Thoctng Eaitus s mule, i
cloctricity, which is based on units sold, should also
follow this law. In most other cases involving income
and expenditure these are generally monthly related
and monthly compounding would accordingly prob-
ably be more accurate than eontinuous compounding.
In practice it is general’y not possible to invest
money where interest is compounded on daily
balance. 1f so though, the interest rates are gene-
rally relatively low and this type of investment
would normally be avoided.

Compounding period

It is informative to study the influence of different
compounding periods on the effective rate of in-
terest. Tn other words, the influence on th
Interest rate as m is varied from one to infinity. The
effect is best illustrated by caleulnting the effective
interest rates for given nominal atons io¢ varying
compounding periods. Consider the following exam-
ple.

Esample (19); Calalate the offestive nterest rate
nominal rates of 6%, and 10% per annum
for values of m=1, 2, 4, 12 52, 365 and infinity.
These periods correspond to compounding yearly,
blen-gaatly, i ery, momikly, weskiy, adily ‘s
continuously.
The relevant formulae for caleulating the effective
Tates are tho following.

s o0 @edfea

ol-i

{equation (24))
(equation (43))
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m 6% 2% 10%
% 600 800 10,00

2 e 816 10,25

4 e 824 10,38
2 817 830 1047
B2 618 83z 105
35 618 83 10,52
o 818 831 10,52

From an examination of the values in the above
table it is clear that after m =12 there is e
difference in the effective rato right up to the
af continoous compounding, Sines In most engincer-
ing problems the basie data is generally ot known
aceurncy groater than two or possibly three
ﬂgnlﬂmm Biurcn, there is wiially JoaTs point Bt
going beyond monthly compounding. There i, how-
ever, & significant. difference between annuai com-
pounding and monthly compounding.

211 Incidence of cash flows

The standard convention is 1o assume that all cash flows
arise at the end of the compounding, period, for example
vear-end for annual compounding. Although this con-
Yeation is gunerally qute sdequate foc mos: engineering
problems there are oceasions whon it s neccasary to
FanaioasGash Flows SN ok, Ghber: Hises withis the
compounding period The 1 um most common cases are
mid-period and start of per

Where cash flows are spread fairly uniformly across
the, tampaunding, periok, gemerally, & Io4r. X coser
approximation to the aetual situation can be

B s e Dl i
ously at the middle of the eompounding period, For
example, a large construction project entails income
and expenditure cash flows usually continuous over the
year, In most practical cases thess cash flows <an bo
assumed to arise at the end of each month. Alternati-
wvely, the total annual cash flow can be assumed to o arise
at the middle of the year. In other rare cases the begin
ning of the year may be more appropriate.

To Ulustrste the effect of marying the compounding
and discounting reference point, eonsider the case of a

given uniform annual cash flow arising year-end. The
present value of this series, an annuity, is given by the
following standard expression.

P = A.z

L3

1f the cash flows of this serics are assumed to arise
not at the year-end, but rather at the beginning of the
year, then the whole series is effectively displaccd or
moved back in time by one year. H present
value of the series is similarly moved back in time by
one year. To bring this displaced present value back to
the reference time of the present it is necessary to com-
pound the ealeulated present value forward by one year,
as follows.
£SO O

Alternatively, this equation can be cxpressed by ex-
panding the expression uzing equation (3) and then by
Tearranging, or direct'y from inspection of the cash
flow serics, as

P ® A (1'!1 )
On the other hand, e s s s sl
ther at mid-year, then it is clear that the whale
series is now shifted back by half-a-year in time. To
bring it forward to the pmnt it s accordingly necos-
pmmd it by half-n-year, as follows.

Ao DL ay,

P o=

A similar argument ap];llgl to Lh! ealeulation of the
amount of an anmuity, the eing mlipled in
cath case Ty, (L) Tox  ARIFE o the, Wgioniog

Jear and by (145/2) for a SHift to the micdle of the
year,

As mentioned, a further possibility is to assume cash
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flows arising at the end of each month, The present
value and the amount of this annuity with the com-
pounding period and the interest rate per period being
12n and r/12 respectively, are then given by the stan-
dard expressions as follows.

Po= oAl

A
L Ve

A final possibility is to assume that the annual cash
lows arise continuously across the year with continuous
compounding. The -Izlmhrd x-xprim(wu are the fol-

lowing.

[

The effect of these five alternatives, namely discrete
compounding year-end, mid-year, beginning-year and
month-end, and eontinuous compotnding is perhaps best
illustratod by an example.

Example (20): j = 10% per annum, n = 25 years

(equation (49))
(equation (50))

Method P/A S/A
Discrete eompoundi
annual year-end 908 984
annual mid-year ? 9,63 1033
annual beginning-year .. 998 1082
monthly month-cnd . 917 1106
Continuous compounding
(distributed payments) 918 1118

The values P/A and §/A are respeetively the present
value and the amount of an annuity of one per annum
for the five differcnt methods.

From these figures it is clear that there is little diffe-
rence between monthly compounding and continuous
compounding. As to be cxpocted the mid-year figures
are inlarmadiate beturen: Gl sesr tnd bepinaing: pokrs
with the mid-year figures being a good compru
In most practieal cnginecring problems the standard
annual end-year convention is quite adequate. The fore-
going analysis indicates how the alternative methods
S Sppiia) st e of Atkgaltae of the stiin
on the present value and the amount of an annuity.

Inflation

Infition in price level in xocent years has reached
heights that were virtually unknown in the past. In-
deed, the Telatively high levels atéained hm now been
!Iﬂll(ntﬂ for o long that it be said that inflation
today is endemie of our sacicty and likely to remain
with us for the forcsecable future. The relatively low
inflation rates of the past arc therefore galikely to be
seen again. It is accordingly necessary today to take
inflation into account in any cconomic study.

By inflation is meant the change in general price |m|.
with time. It 1o effecivaly the changs in the purchas
power of money, This chany brought about by
chasgee in 3 varity of ot imainding Ta an
material costs and techuological developments.

By money
and services expressed in
actually eost at a given time, But eoause uf the o

s of what they

sion of m Talue of money with time an account of ln-

‘money will buy less in the future
chan It wil now, Allersatively, & givan Exicls Wi oot
‘more in money terms in the future than it does at pre-
sent. If the costs of goods nd services are expressed
in terms of units of constant purchasing power then
such costs are known as the costs in real terms. For
example, if an individual's income in the past purchased
certain goods and services and if his income today, in-
creased in_money because of inflation, only
purchases the same goods and services, then it is said

ki



that there has been no change in his income in Teal
o rasty, o7 (bt e i s 10018,
then there hag been an increase in real tevms; if less,
then a decrease.
In the past when inflation rates wore relatively low
wag generally agreed that it was probably simplest to
undertake cconomic studics in v "
important to note though that in such cases the interest
b in real terms, namely Telative to the
inflation rate. This aspect will be commented on in
more detail lnter.
The costs of goods wmd services, hov
rally all increase in cast or prier
some increasing at rates groater or les than othe
T och cases this relativh, diffcience musk b (akon
into account by way of differcntial rates in any ans-
Iysis in real terms.
But 1 would suggest that such treatment today
gely artificial. It is surely more rea
costs and cash flows in maney Lerms.
required to express fig
culur reason, then this can one by (-m’lluy
oK an_ appropriate. dlscouns rate reflociing. the de-
ereased purchasing pover of money. In gensral, ot
maney term analyes s probibly bes iture cash
Tiows are determined by imme e
{a onslderations of lank 1Gs traete. O the Gther
hand & real term analysis is more cuited to thase cases
where cash flows are delermined. Iargely. by, market
farec:

terms

lo not gene-
sume rate,

Fhe citihetion betwyen: a7t manéy terms
portant, in cash flow studies where the value of nlle
item is fixed in money terms and the others ave varying
‘with time, for exam) beenuse of ){MWT‘I xmd Influlmn.
A typical example is where finuncing is by w
loan, such as in municipal {inancing, the ol
of principal and interest being fixed in maney verms,

The influence of inflation on interest rates is important,
Geiezarty speaking inereased inflation is reflected by

ins torest rates ruch that the investor's return
4 peal terms rvmnlns rensanably constant. Historically
speaking investors expect returng in real terms of

around 37 on risk-free investments, sach as loan capi-
tal, and around 7% on investments that wre not risk-
free, such reholders equity capital, Tn other
words, if for example we masume an interest rate of
3% in real [crm., Lhun with inflation mnnlng at 10%

are frequently dictated by government palicy and nega-
tive rates u( return in real terms ave secordingly not
uncomman today,

Since mm.h in economic studies has an effect similar
to inflation, the influence of both these factors on com-
pound intercst formulae will be considered. The tech-
nique for adjusting cash flows for both inflation snd
growth is n most fmportant one and & clear under-
standing of the underlying principle is essential for a
praper appreciation of how inflation, growth and other
similar  factors are taken into account in eeonomic

studies,
Fimly‘ consider the effeet of mtnﬂon alone. Any
future sum of money (8) n years hence cm

Verted to its real term equivalent "y by dividing by a
nlwnm mlcr reflecting the decreased purchasing
pow
In lhil mml ysi mbols with a dashed suffix refer to
Teal terms ‘...mn,g vatés net of inflation) while plain
mbols_tefer to money terms (namely, actual rates
with inflation).
Letf = Sl (namely, inereae in the general
pri ecrense in the purchasing

Powes of money]

LEIE R

Consider next the present value of this future sam.

5
and I R T g G

From an inspeetion of the above two alternative ex-
pressians for P we nate that

(a4r) = (ar)er')

- . RN R

As u final example, sonsider the general caze of the
present. salue of an annulty with: eompound. growth
diseussed carlier in soction

A
g O (cquation (19)
Let b = gmwth rate (physical increase, for example
in sales volume)

1 = cunlation n cost. for pric) par unit
®= | growth rate
4 = Gierall cticetiva dissount rate
Pl - aesnien
post e
- 5 - e
P )

aran -

met vt sne ) v R

P R R

o w Dostuend

L a3k

The present value of the anuity ean then h: n'bninml
bulh money and real terms by sul

ant values of g and d (or g’ and d') ln l.he fnrmull
|e-|uthn ).
Example (21); The present income from & projoct s
R100 000 per annum. It is expected that sules wil ex
pand at. the rate of 3% por annum, and selling price
by 9% per annum because of inercased production
costa. Caleulate the present value of this income stream
in money terms and real torma over a seven
assuming an interest rate of 10% per annum and an
8% per annum increase in the general price level

r = 010
1 =008
A=T
eewam mpw
L e e tnsen
Beal terns 1 (eg") = %—l P W e s DWsE)
G s B e e e Gt

The present value of the annuity in both maney and
real terms can be obtained by substitution of the rele-
vant values in the general equation.

R T ey
ooyt s 3 AR Ga x b

e - e

It is of interest to note that if it were not for the effect
of the fasters (Lig) and (1-+g') in the denominator of
the present value fc the present value of this
seriey woukd be the s et ‘money torms

rms. From a study of the diagram in section TH i
cltar that shis factor (1+4) or (L4 comes atout
cause of the convention adopted, namely A is assumed
1t ptand 1 o i oy
A study of the above formulae reveals that to  first
approximation the effective growth and discount rales
are given by the algebraic sum of the component rates.
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B Dt e e sl eyt e
effective growth rat % (12,3% true) while
the diedbunt rate u 1n-4— 9% (—2,02% true)
These approximate rates are often quite adoquate in
«conomie studies and, being in whole numbers, have the
advantage that annuity tables may readily b employed.
Zha LaGAthe e st Fexl jotma dirmsuit rale, £ e
ing_ U decreamd puchasing, power of maney, ctn
Tasally ba dstetouinod from the relevant, prics Indes, for
SEAITG e Whol ale, THfAl) o bomkurars pied: Tndes.
&8 may be appropriate

Summary
The development of the various compound interest for-
mulac in the previous sections may have crested the

are
concerned, these m-v be grouped under three main
headings, as follows.

(a) general expression.

(b) single annual payment,

(e distributed annusl payment,

The general case eovers positive Inieaee. valoss of 2

(number of compoundings per year) and p (number of
payments per year). One or the other of Lhe Tatios m/p
©or p/m must be an intego
The single payment case is the special case where p = 1
and m is any positive integer Tanging from one to in-
By, Tt Tanilen ok Sincie. Foms o vayA wheh
compounding generally more froquently  than onee &
year.
The d ributed i further speeial case
m are any pasitive integers

ance with the number of ‘compoundings or payments
per year.
Compounding may be either discrete or cont

8. RETIREMENT AND REPLACEMENT OF ASSETS
21 General

An asset that has been employed for a number of years
may be either retired or replaced for any one of several
reasons, all uf which fall under one of two broad head-
ings, namely physical or functional.
The physical Teasons are either use-related (wear and
toar, reduction or depletion of natural resources, etc)
or {ime-related {natural deterioration such 8s corro-
sion, rust and ageing of materials, and theft, accidents,
ac)

The functional ressons are stiributable sither to obsc-
lescence (new or improved machines that pes more
ctficently, fmpaired. serviccability of plant, that rosuis
in lowered performance, ete.) and inadequacy (too small
for duty or change in the amount or type of service
requirements — all of which render the assel either
adequate or uneconomic for its duty, change in public
taste and habits, etc).

The above reasons are not mutually exclusive and assets
may be retired or replaced for geveral reasons and mot
one alone.

There is u distinetion between retirement and replace-
ment. Retirement refers to dis the
ovner and does nok necessarly fmply serapping. Replace.

ment on the othor h

replacing it with another.

When the asset is retired or replaced it generally has
some residual, salvage or scrap value. Tho differcnce
bet initial cost and this residual value is known
s the wasting or depreciable portion of the asset. Eco-

methods of providing for it under different eircum-
stances,

92 Depreciation provision
321 General

Depreciation provision s the system of providing for
the welrilll or wasting pomvn u( l eapital asset in &

Discrete compounding refers to those cases where m
and p are finite and continious compounding to those
where m Is Infini

The various rthannA'hlp,‘ hetween the nominal interest
rate (j) and the effective interest rate (r) are given by
the following equations.

dteerete compousting

v e

eontiusnn compeunting ¢ @ #1-1

Nate that in the special case where m=p=1 the discrete
compounding formula reduces to r=j.
The various formulea for the present value (P/A) and
the amount (S/A) of an annuity of one per year, and
the present value (P/S) of & future sum of one, may
be ressed as follows.

T T prE
Bt i oy s
s e | 113, _ | peenites
PlaS = 5o
3 ™
= - 3o
$ g Ly

In using the sbove standand exproeeion

%o dataponin the ppropeiate elléetive inistest
ot {9 P, 154 mpyropeisie ayuatios above. ARerua:
tively, a value for r may merely be assumed without
caleulation. Also note that all the above eduations are
in terms of the standard expressions a/at, &/2'¢ snd v/0T
If the above standard cquations are committed to me-
mory any eompound. interest problem can readily be
80l L
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‘manner over its
tat bt o TR S st gzﬂcully atlaw
the depreciation provision to match as closely as pe
bl the netmal rate of depreciation oF the Saevion b
‘tained from the asset.
As mentioned earlier there are three main arems of
concern in deprociation provision, namely economic,
accountancy and financial.
In economic studies we are pnmlxy only concerned
with the initial cost of the asset, its residual or serap
value, the period involved and the rnce af interest. What
concern in an

or otherwise dispose of the asset belvru the end of the
planned economic life.
The intermediate years are, however, af interest from
the accountancy and financial points of view. How the
plant is written down in the books is clearly of concern
in determining the net Vel of e saset gt any time,
This aceountancy provision may or may not be related
10 the finan ision, namely the actusl method of
tal funding, For instance, the funds employed to
acquire an asset may be repaid in one maneer but -
Sharged I another, In the municipal context for exam-
wie. el i i g repay it
in & certain agreed manner but. debit it to the,slectrieity
uanimaklns in a completely different manner.

322 Economic provision

Tn ceonomic studies. a5 mentioned ealier, we re not
concerned with intermediate values, namely the so-
called book values in any particular yoar. All that is
Tequired in eeonomic studies is to dmmm e:;:readnnl
connecting the capital cost of the asset, it
srap. vllue. the u.wflll life of the I!Sﬂl n:\d l'hn I.ulnmt

Tate, ation can be expressed cither as & net
DR YRLie ok s S AL Bessi; du falloms:
Let c initial eapital cost

L = rosidual or serap value

n = useful life




r = interest rate

P net present value

A = equivalent annuity
The situation may be depicted diagrammatically as fol-
lows.

present value can then be o xpl!ned as touwu
by discounting the residual value to the
PomoC-Lauy (58)
The aquwnim annuity is then given by the ususl stan-

dard expressi
TR (54)

A

c

By and of
equation m; above, this eqmvll!m annuity can be ex-
Gpressed in three further forms, as follows.
(55)
(56)
57}

Any of the above fou s can be used to deter-
Tnine the value of the equivalent anmalty:
l’qu-llﬂn (56) Is one nl the expressions most commonly
mploy or depreciable portion of the
(C L) Ix Conviread. o ity by
This annuity gives a apinl
term to cover the depreci-
able portion which, along with the nh‘g value L,
will restore the capital to its value at the end
of the period. Since the teltal mn-l outlay is not
recoverod until the end of the term, intevest amounting
to Cr must b charged snnually. This expression 15
kenown d the sinking fund mathod of deprsciation pro-
hed provider Jor & caflaln gum. of

s n-mly

h misy
tional. The sums set uside annually in this fund secu-
ety il i S o

replace the wasting or depreciable portion of the asset
at the end of ite useful
Buample (22): A ml(-hmn costing RI12000 will have
replaced in seven years’ time at the same
T serap value 1s ¢stimited 1o be R2 000, Calculate
the annual amount that must be set aside at the end
of cach year to ensure that adequate funds are ava
able to replace this machine at the end of its life, In-
terest is at 9% per annum compounded annually.
Using equation (56) we have

PR S

e

¥hare € = 12 000
L = 200
r = 0,09
a = 7

s w10

000
2222 ¢ 12 000. 0,09
e
- 10000, g4,

= 1087 +1 080 = B2 167
The annual sinking fund provision is thercfore R1087
per annum and the loss of interest on capital R1080
per annum, making & total annusl depreciation provi-
sion of R216

Amunlmty provision
The accountancy or bookkecping provision made to
eover dopmclltlnn Js Jargely arbiirary since it cannot

be prec; methods are employed
in prutiae wlcn lhl nbjétlive ul' wnung dawn the initial

the asset at different Jates to slt d!ﬂere e
at any time is known as the hmk-ulnt
In private enterprise the annual provision for deprecia-

tion s important from the tax point of view. In the
public sector, however, no tax as such is paid and there
is accordingly no necd for any accountancy provision
on this necount.

150, in the came at maniciplites, eapital projets are
generally funded by of public loans. Hence in these
cases the dopree o pariiii Th Smenialy el mp-

wision. The method of redemption is normally

drl?!min!d by the City Treasurer and this method
shauld normally he applied in any economie cash flow
study, The methods of finaneial provision are considered
in seetion 324,
The three main methods of depreciation provision as
the sinking fund, strajghtline and_ reducing-balanee
mg fund method gives a smaller write-

rs, the straight-line method, as its
Bt implics, & uniform waitesatt, and tha. sdueine:
balance method a faster write-off in the earlier years.
In the sinking fund method a uniform amount is cre-
dited each year to a sinking fund where it accumulates
with compound interest to an amount at the end of the
useful life which is_sufficient
portion of the asset. Although this method was popular
some yexrs ago, pmmunrly in the publie sector, it is
not. commanly employed tod e
Adopt previous Lemmmlun uvd let

el oA intermediate year
= book value (year m}
The hmk value in any year i then the initial cost (C)
less the accumuiated value of the sinking fund. provi-
enee,

et i 4w

‘&
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The scesightiline method entalls 2w ta
write-off cach year for dopi , with no built-in
allowanco Tor interest. It 1s mmple to aprly.and ofeen

employed
Xep O
n

uniform annual write-off
useful life (yars)

Then by definition of the straight-line method
i
(e-L)m
v e g Aok

The reducing-balance method is suited to items of plant
that depreciate more rapidly in the early years, sueh
7 vehicles and mechanical plant. Under this
method & constant rate of depreciation is applied each
your to the progrussively decteasing book. valus. No
direct provision is made for interest.
Let 1 = depreciation rate (per unit per annum)
Then by definition of the reducing-balance method

1= ca-n®
e L S 62
A1so v o= c-0

This ethod is rarely used, however, and has the dis-
advantage, since it applies & constant rate of deprecia-
tion each year, that it cannot be used when the residual
i ero.

The book value year-by-year for these three different
methods is shown graphically below. The bock value
in any given year s the initial cost less the accumulated
total of the depreciation provision,

324 Financial provision
2241 General

As mentioned earlier accountancy provision

usual sense g of little importance in nnmldpul
finance. What is important, however, is the financial
provision that is made to cover the cost of eapital
plant. Although the City Treasurer may raise the
necessary capital to finance a given project in u
number of different
loans, short term bridging finance, contracior finan-
cing or leasing p-nk.:u. or ly from revenue,
the actual method of mul recovery or recharging
to the particular project may be means of a com-
Bletaly i:lrmnt ‘Seharoe; T, 4 secordingly. neceseary

aspeets.

Smw mww. mnnlemll eapital projects are funded by
e various n_umd. of repaying

though there are several different ways in which the
capital cost can be recharied w the project, there
are only two methods generally employed, namely th
Bmkin‘ fund method and the straight-line m:‘thmi
(Gtraight lne vedemption by way of uniform instal
charged on reducing balance).

minia with Interest
Repayment of loans
A sum of money borrowed may be repaid in any one
of & number of different ways, The four most usu
ones”are the loan, annuity, straight-line and terminal
repayment methods. See Appendix

The loan method is the one uwlily applicable to
municipal loans. Interest on the loan is paid in
periodie instaments, usually half-yearly, for  the
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luration of the loun, with the capilal or principal
being r-pulﬂ in full at the the Capi
repsyment. may be finsnced cither through refinan-
cing, namely o further loan issue, or by aceumulating
the necessary money in king fund, sither actual
or notional. Tt is worth noting at this juncturc that
the interest rate on & sinking fund account does not
necossarily have to match that of the loan issue.
Since it is necessary to be rensonnbly certain that any
sinking fund sceumulation to meet future commit-
ments will be available when required, it follows that
sinking fund contributions must of necessity be in-
wested In relatively safe sources, with unfortunately
attendantly low interest rates

eecond method is the frequently employed annuity
od. A typical example is the house mortgage
bond. In this method the loan is repaid in equal
periodle instalments, for instance monthly or an-
nually, c h interest on the balance of the
Jon: Guckandinie Wi pltds pesemptinn compo-
nent. The annuity inctalments are ;ulculmud from
the standard expression, namely A /an|

The seraight-line msthod 1s the thid method env
ployed. This method entails repayment of the prin-
cipal in equal snoual intal i

paid on the
Tepayments 1n ﬂ’sm‘ct of interest a)

mption are
secordingly Nigher In the earler years, progressively

decreasing tow of the term. This is the
method that munldrml-tms today generally ndwt for
the internal recovery of capital outlays on plant mn
equipment by way of annual eapital th:r[ﬂ against
the respective departments. This aspect is considered
further in section 324,

The final method is us.- {erriinal sepayment ane. Thia
system entalls no periodie instalments. The prineipal,
with accumuluted compound interes

ingle sum. Tl
method is rarely uscd in business but Is oceasionally
omployed in the in government
such us saving schemes
1t {8 fmportant to pote that from the economic peint
of view all four schemes are equivalent and in
ciple any onc could be in economic studi

Mnm

of capital costs

s db
pu]m i tho aame miAnnGr w8, the loan T Tepald,
The reason for this is that to case the burden of
sepasumant; gl {niLid vy ofsyeemes mraing prv-
me stream as far as
uqmdmd by means of periodic
capital eharge instalments, usually annually.
1In any cconomic study, therefors, it is best to adhere
to the charged system of rcpayment and not the
case of munici-
g the project with the
annual charges raised hy the City Treasurer. The
profitability of the scheme should then be asscssed on
1his basls. Exactly how the funding is arranged Is the
ty of the City Treasurer and there is
accordingly Tittle that the other municipal depart-
ments ean do to influence this decision
When the City Treasurer makes funds available o
meet the cozt of & eapital project by another depart-
ment there are two ways of looking at the subscquent
Fepayment. T¢ an e considereq aither. fiom the
Council’s overall point of view and the capital cost
gainst the project in striet accordance
with the aciual method of financing, or more
parochially from the point of view of the d!plﬂ.mﬂt
concerned in aceordance with the specific method
recharging
Trcunru Eeonomically speaking the two methods
e equivalent and either can be used; the same in-
vestment dedviom resulting in each case. The diffe-
rences these methods are only of consequence
whrn sonsidering the break-even point in discounied
flow studies. This aspeet is discussed later in

k]



Reverting now to the various methods of recharging
capital m there are. nnly two methods of any con-
sequeneo considering, pamely the annuity
Tobad an 8 sralght ins metbod

The annuity method of recharging capital costs Is
identical to the annuity method of repaying loans
comsidernd earhier 1a soction 3243, In' this' method
the periodic annuity instalment is given by the stan-
dard expression, namely

This instalment is the total capital charge and covers
both interest and redemption, The intercst component
is the interest on the progressively reducing balance,
the difference being the udamll lon component which
similarly progressively and proportionately increases
with time, each year's total capital charge remaiming
constant. See diagram at the end of this section and
Appendix A.

Alternatively, and although not strictly correct when

section 3.2.4 Appendix C. In this
case the interest and redemption components ean be
individually i ‘making the following .
stitution in the above annuity equation.
el el (equation (13))

o fw

P
e A= 2spr

e

The first term is the redemption or sinking fund
eomponent, namely the periodic sum that will accu-
mulate with compound interest to the value of the
principal. The second term is the interest component,
namely the interest eharge on the principal.
Example (23): Caleulate the percentage capital
charge, ineluding the interest and redemption eom-

ponents, for a 16 year loan with luu:en at 10%,
the loan being repaid on an annuity bas
From equation (18) we have

1 z

P S

e a

r 10 %

n = 15 years
ag, = 7,6081

@ = 31,773
redeaption compoment (1/ %) = 3,1%
interest component (r) = 10,0 %
eapital charge (1/ ) = 130%

Consider now the straight-lino method. In principle

this s the same ag the straight-line loan red.em)ﬂlﬂn

method eonsidered earlicr. Redemption is charged i

B el F S it haieg whaged

g i i e

It fn she method generally follewed by misiipaliios

today rather than the annuity method that

% s T it e

s that it provides for relatively
lier fith

rm. The uLl'l!'rthEM method
accordingly recovers capital costs in & manner that
is closer to actual plant depreciation or the earning
eapucity of projects, which are both generally higher
in the earlier years.

The differences between these two systems are shown
graphically belaw.

4. ECONOMIC EVALUATION OF INVESTMENTS
4.1 General

whole purpose of mrlnmﬂng sconomics is to facili-
um the rational and logical choice between Ill.ﬂrnlllm
on a gound economic basis. Since the eash flows associated
with investments, such ta capltal projects, are rprand
grer & period of e, and sinoe mone bas 4 time valos,
it is necessary to evolve an economie method of compari-
son that will adequately take these factors into account.
The vl vy o cambiie e diffartiniad ot
o bring them all to a commen point in time

ol!her by discounting or compounding. If the cash flows
head of the reference point, which is known as “zero
time", then they are discounted back to this common
point; if behind in time they are compounded forward.
Several techniques have been developed to deal with this
prablem. In the past a number of rather crude methods,

quwru, t.h: fashionable method of investment -ppniul
today i wn as “discounted cash flow”
Cvnl:d»emmn will be given to the three most M‘ﬂnr dis-
counted cash flow

ui [
wumber of other related matters and their spplication to
economic evaluat investments, partiealarly capi-
tal projects.
Capital projects may be divided lm two mad eateories,
namely expansion projects and sa ts. The first
Jroup entalls 1n xpansion of activiy SHptn iy
involves savings in operation, such as substil
ting mechanical plant for manual laboar, Each of these
two m er subdivided into three
other groups, namely development, renewal or seorgani-
sation projects. All projects, however, no matter h
classified, require
at the outset, and entail &

expansion_projects, or

reased expenditure in_ savings
projects). The capital investment cash flow is then related
to the incremental net income cash flow stream attribut-
able to the project by means of one or more of the various
liscounted cash flow techniques in order to asses the
economic viability of the project.

1In the private sector investment in more than one project

can in general be contemplated depending upon ma
assessed profitability of the various proj
availability of capital funds In the public sector, Imw—
ever, the is usually whether to undertake
i G L b D i e T
ways. In such cases the alternatives are said to be mu-
tually exclusive since undertaking the venture in one way
will exelude undertaking it in any of the others.

42 Cash flows
Although the meaning of the term eash flow is self evi-
dent, it is necessary to consider one or two conventions
to facilitate the use of the various discounting techniques
The first step is to determine the reference point to
e wll ot flows Wil 14 refare, vamily:the point
known as “zero time”. This time can be either the p
o e A G cl]llt:l
prajects, the date the project is
B hmoan 1o T it e mmmlninnlng
date is usually chosen since this is the point in time
when the J.mm stream from the project usually com-
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mences and the praject starts paying its way. The capital
outlays over the construction period are then compounded
forward“to the commissioning date. The cost of the pro-
Ject computed in this manner is the total cost, ineludi
capitalised intercst during construction. This aspect is
dealt with further in scetion 4.10.

Having established the reference point, time is then
counted ciher backwards or forwards from this point as
St sty ek

o A

The second convention relates to the sign of the various
<cash flows. The convention adopted is to assume all in-
come as positive and all expenditure, including capital
outlays, as negative,
A third conyention concerns the point in time at
the variou cash flows are assumed to arise. The eo
tion here is to assume that capitsl outlays arise IL the
beginning of a poriad (for exampl, st the beginning of
a year) and that the income and expenditure cash flows
attributable to the project arise at the end of the Tospec-
tive perods (for example, year-end), Although year-end
is the ugual convention, others such as mid-year, start-of-
year or continuous can, and {requently are, adopted. This
aspect wag considered earlier in section 211

ich

4.3 Methods of analysis
431 General

As mentioned eatlir it is propased to deat anly vith
main discounting methods, namel
pmm Valie (NPV), DOF yicid and apmulty methoss
AlLthese matha Erusted tho emp]oynu-nl of the vatious
compounding and discounting techniques discussed ear
lier in the paper. The m:mmmps and differences
between these various methods wi considered
briefly and one or two related matters dealth with

432 Discounted cash ﬂw

Although the general expression covering these three
ckiade: Hlart b ocaiating Vo opposite np-mmm
namely compounding, is frequently involved. In both
casos the Tespective cash flows are either dluwnwd
back or compounded forward to the reference point,
namely zero time. In manner the time element is
correctly taken into account and each

flow clement is effeetively converted to an equivalont
& common peint, namely sero time. These
known as I.ln dumnud values or
med algebraically to
obtain the equivalent total pmsam value, known as the
discounted values or “present values”, can then be
summed algebraically to obtain the eqlnwlem total
present value, known as the “nét present value'

433 Net present value (NPV) method

This 10d of discounting all cash flows to a wmmnn
point and then slgebraically summing them to obtai
the so-called et Praun: vale (NPV) fa the first of the
three discounting techniques, Its method of lwluw,hun
is perhaps best 5 Tiasirabed by wayiot an example.
Example (24): Caleulatc the net present value of o
capital project entailing an initial paiy ) E13000
and which will generate a net al
er five years as illustrated dhn-mm-ue-ny belw
Inkseset is 2t 108 per asnvmn and scra)
sumed to be
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The present value (PV) of each year's net income is
obtained by discounting the respective amounts to zero
time by multiplying by the relevant value of v in each
case, as follows.
BV 15t year's income
2nd

w Brd "
e AEh "
w Bth . " =

. total income stream

For an initial outlay of R13000 the present value of the
resulting net income stream is R22 L44. The net present
value of this project is the algebraic sum of the capital
outlay and the present value of the income stream,
namely 22 144—19 000 = R 144.
It is most important to note the meaning and signifi-
cance of this net present value, It is offectively the
present value equivalent of the profit that this project
ill generate over its five year life. In other words,
it is equivalent to a capital gain or profit as yet un-
realised.
The method of treating capital outlays arising before
sern time is illustrated by the following example.
Example (25): A capital project entails capital outlay
in the three years prior to commissioning, After com-
missioning o net income stream as indicated will arise.
Assuming no serap value and interest al
num, calculate the net present value of
illustrated below.

As before, each cash flow after zevo time is discounted
back I time by multiplying 1t by its respective value
O vyt Each cash flow before sera time s com.
pounded” ovmard by mgEioling It reciprocal
of its respective valae of v/a1, namely 1/ufoi, a fol-

l’ru!lll value of capital ouley flow (P) is caleulated
by compounding forward, as follow

10000 & 1,3210 = 13810

12 500

12100 = 15125
16800 » 11000 = 18 480

P, = 469156
Present value of the net income stream (Pis ealeu-
lated by discounting hu:k as follows.

45000 « 0,081 = 31819

41000 & 08264 = 33882

G000 07518 = 39819

05 520

B

resent value of the project is therefore
lnﬁ 52! — MOH = R58 605,
he above examples are Nlatl\'ﬂy llmple nm to illu-
Il\‘ll-! the princip'e involved. In me cases it
is often useful to know how long l!. wlil tllm helﬂra the
accumulative net present value of the net income

Bl



equals the total capital outlay and the project starts
showing a profit. This point is determined by caleulat-
ing the accumulative net present value year-by-year.
The break-even point is where this accumulative net
present value equals sero,

As referred to in section 3.24.3 thia break-even point is
influenced by the capital recovery or repayment system
adopied. In other words, the time required for the aceu-
mulative net present value of a cagh flow series to equal
the initial capital uut!ny will depend upon the Tepayment
system ndnpwd Any system that entails heavier repay-
ments n t icr years will result in a longer time
to break-oven than will o system in which the converse
applies. The resson for thia is that Becnuse of the larger
Tepayments (negative cash flows) in the ur]ier years,
it will take longer for the income stream (positive cash
flowa) 1o offset thess repayments. In tho twa nthnr dis-
eounted cash flow methods, namely the DCF yield and
annulty methods, the vecharge method is of no economic
consequence sinee the time to break-even is not involved
in these calculations.

Example (26): Consider the data in example (24) sbovo

and determing the break-cven point.

The relevant information and m- method of obtaining
the progressive accumulative net present value (NPV) is

allows.
Year  Cupital  Presentvaluo  Accumulative
outlay  ofnetincome  met present value
0 (=)13000 (—) 13000
1 — 4546 (=) 8454
2 = sa72 (=) 8082
3 - 2155 8
4 - 4519 49022
5 - 422 9144

the thove tatle s lp lear that the break-tven
pnln: s about three years after the initial eapital ou

At this point the full eapital outlay will have been re-
covered and from Uils Dint on the profl scarta accimu:
Lating.

DCF yield method
In the NPV method an interest rate was
the net present valu
DCF {di
o€ the NFY method, Instead of assuming
the rate is cals
Valun oF 20re a5 s seimated and 1 tho project’s econo-
mic life. In other words, the interest rate is computed
which will result in the project just breaking even at
end of its cconomie 1ife, This interest rate is known
as the DCF yield.
This method has eerta’s

‘V‘h\‘lgﬂ& No decision has to
be taken as to what th te interest rate !huu!d
o, 2a 1. the NEV mets, L ALl that hat £ b Sooa 1y 19
decide whether there lA mfﬂﬂml. mlr:m hflwecn Ihb
DICF' yield and the firm’ ated cont of captal (in-
\u!en rate) to justify Ihe risks and uncertainties

W’h:ﬂ lpply:ng this methad to a project where the capl-
tal outlay is spread over a number of years, as
o tho pruvious casinples, sero timé 1 taken & the tima
tial cupital outlay. All other ou lays are con-
sidered as part of the subsequent cash flows, the ﬂvllﬂ
outlays being negative and the incomes positive. It is
possible that somo of the et cash flows could bo noga-
tive. As long as all the negaiive net oceur
before the pasitive Jaws, @ single correct and
unambiguous DCF yicld wil sl negative net
cash Hows, particularly heavy ones, oceur aflor poaiive
net cash flows, then the: an in general be more than
ano valte of DCE yield tha wil nmfy the given con-
dizions. In such an event the solution is ambiguous and
has no real meaning. In practice, though, such cases
rarely occur, particularly not. in straight-forward engi-
neering calulations. , however, a technique
el wih 408K cudis bt ¢ Wil ok B bucsiagros hare
aces of #pace Jimitations

In calculating DCF yields there is no simple formula
that will give the yield directly. It is necessary to make

one or two trial calculations using different yield figures
until by succe; approximations twe are found that
straddle the zero net prosent value point. The exact
figgure can then bo found by extrapola fon. [n more com-
plex problems computors or advanced scientific caleula-
tors can be programmed to undertake this caleulation
by successive approximation.

Example (27): Consider a eash outlay of R2100 and
positive net cash flows over four years as indicated dia-
grammatically below. Calculate the DCF yield.

one or two trial calculations it is apparent that the
BeR yield lies between 14% and 15% per annum. Tho
various figures can then be presented in tabular form
as follows.

TUE Bewant ran
TBlesas

Tour

1 =0 | 0,47 w5 =
7 50 | ourim N )
3 0 | ok o [
V| o] oma I3 7
r—— 10 [

The difference in NPV between the two interest rates fa
48. By extrapolation, thercfore, the DCF yield is caleu-
Inted as follows.

wilg,

¥ i = 1 e ey

Annuity method

The third discounted cash flow method is the annuity
or annual charge method, This method, like the DCF
yield method, is also a variation of the NPV method.
In the annuity method every capital outlay is converted
%o an equivalent annuity and the resulting uniform an-
nual cash flow, known as the “annusl capital charge”,
d algebraically to all other annual charges of
both the income and the expenditure streams. If the
resulting net annual charge is positive then the project
will be profitable; if negative it will not.
Alternatively, the annual capital charge may be com-
pared to the annual nat cash fiow of the income and the
expendiiars streams: It this snod] Mot cum. flow
positive and exceeds the annusl eapital charge, then i
project is neceptable; otherwise it is ‘not.
The annuily method was popular some years ago and
T splered enety, it i puili e, partions

Tl e et e that st fubl sacta peslacts
tant annual net eash flows and

formal provision for the redemption of capital by means
of sinking funds. This is not necessarily the case today
angh where raost mumnilpalkles liow for i
charging on a straightline basis (s ion 82.4.3).
It should be noted that implicit in the mnnlly method
s ssumption that provision for depreciation or
capital recharging is based on the sinking fund method
discussed earlier (see section 3.2). If depreciation provi-
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sion, or capital recharging in the case of the public

it such as municipalies, is nct on a einking fund
basis, then this method will not neeessarily reflect cor-
reetly the sctual situation, partieularly in intormediaie
years,

Although in principle the annuity method is based on
comparing the annual eapital charges of o single capita
outlay with a uniform snnual net cash flaw, it can read
ly be extended to those cases where there may be more
than one capital outlay and the net eash flow stream is
not uniferm but irregular. In such cases, by using stan-
dard compounding and discounting techniques, all capital
ou'lays can be converted first to an equivalent single
sum at zere time and then expressed as an equivalent
lnnull capital charge using the standard relationship
A=P/a ). Similarly, the irregular net eash flow
stream is also converted to a single sum at a common
time, usoally zers time, and then converted back to a
Sigle epivalent naily; Tl trs gefeatens sanil-
ties are then eompared to determine whether o
)m}eet is pruhuhl: and hence aceeptable. H thn d.f,
se two equivalent annuities is deter-
mlmd i mpDATOE Lt i wtliod 1a et
more than the NPV method with the NPV expressed
as & single equivalent lnmuty

En:nple (28): It is install certain plant in
& factory at a cost v! lll‘lDW -rlllch will reduce labour
costs by R2 Sy wyies, The installation of e plast 1y
rease operating costs by R980 a year on
o uf sicial power and maintenance. The plant
is estimated to have a useful life of 10 ) Aas ard &
serap value of R1500. Determine the profitability or
athigrwis ot Sk proghisl by mests of the. anmuiiy
method. Interest. may be taken as 9% per

As seen in section $22 on depreciation wv\dslun there

are four difforent but equivalent formulae giving the

annual capital charge. The most usual of these is equa-

tion (49) which expresses the annuily as the sum of the

sinking fund eontribution plus nlerest on capital, aa
lows.

£ 12000, 0,09)

C. dmauad eapithl sbares + 7L

Consider-next the annual cash flows of income and ex-
penditure. Note that the labour saving is effecively an
income item since it reduces expent annual
Sek ok Tt s ARG e

Labour savings = R2800
Electrical power and maintenance = 080

. Annual net cash flow = R1820

advantage in favour of proceeding with this pro-
Sk 1t 1he tceence emein o modtins aatal e
cash flow and the plant annaal capital charge
of RY'T7L, namely R49 per annum. It is also of interest

to note that the annual eapital charge of R1771 is made
up of the sinking fund contribution of RE01, to cover
the depreciable portion of the cost plant, and

loss of interest on the mma] eapital, namely R1 080,

AMEU CONVENTION MAY 1881

436 Comparison of discounting methods

Of the three main discounting methods, the annuity or
annual capital eharge method is the one that it probably
best, kniown o engineers, 1t has been used for many
years in the analysis of civil, mechanical and electrical
engineering projects, ublic sector. In
nost cases its application is All‘mghlr!nr\‘la\‘d and the
Somity e TaADA, foul onaiiant et Whoes et it
other two discourting methods. In rel mple
the other two mechinls, namely the NEY ind DCF
i o give equally reliable and con-
sistent results. In these straight-forward cases, either
of the three methods will Jead to the same investment
decision.
In more complex probloms it is usua essary to
resort & either the NBY or the DOF yickd meshod, But
these two methods do not always give apparently con-
xorelsed In the inter-
ion could well be

ly simple ones as well. This ranking
difficulty is nsually more evident in the case of mu-
tually exclusive projocts.
No one method of the three is the best, despite what
different authorities may say. Each method has its ex-
ponents, with same fuvouring one and others another.
The best method for any particular project depends
largely on individual circumstances. Frequently two
methods have to be employed to enable  eorrect docision
to be taken.

4.7 Mutually exclusive projects

n on all projects that are deemed
ncﬂpmhle by either the NFV or the DCF }'Iehi mnlhnd
Difficulties in selection do arise, however, when projects
are mutually exclusive, namely when a numhﬂ of alter-
natives are competing to meet o given objects
There are ewn genu-al situations to consider. The first
most. e increasing capital outlays
n-uh in I:\emaxmg income streams, such as the case
of extensions to. & manufucturing facility to meet in-
creasing demand, for example. The second is where in-
creasing capital outlays result in decreasing expendi-
ture streams. A typical case here is the economic seloc-
tion of cable size, namely Kelvin's la
Consider the first situation where Iy ine
sing outlags on alternative projects e s yrm-umn-
ly increasing income streams. In these cases the alter-

ol
determined. In addition to compiling the
NPV and DCF yield of cach altornative in the normal
manner, the corresponding values of the incremental
gories are aleo similarly caleulated. Sclection i then
based on successive consideration of both the individual
NPV’s and DICF yields of the various alternatives as
well as the corresponding incremental series. The tech-
n;qﬂa employed is best illustrated by way of an exam-
ple.

Example (29): Consider two alternative but mutually
exclusive projects to

i of 10 lehi with no serap
capital is 9% per @

ne the best project. Lot i
The NPV and DCF yield of cach alternative and the
ineremental cash flow series are caleulated in the stan-
dard manner. The results are tabulated below.

Capital Net cash
Projset  Cont flow NEV 35-5
®)  (R/aomum)  (R) )
A 42000 8300 11 267 148
B 65000 12 000 12012 181
B-A 23000 8700 T4h 8T



On the basis of NPV it would ar that (B) would
Be the best choiee since it has a higher NPV. On the
basis of DCF yield, though, the converse appears true,

higher yield than (B). The difficulty here
eause the alternatives have different capital eosts and
cash flows and the DCF yield method does not recognise
this difference in money terms, In the example, although
(A) has the higher yield, namely 14,8%, this yield rela-
tes to a capital cost lower than that of (B), while the
converse applies when m«ie«ring (B). The way out of
this dilemma is to incremental series,
Sy (k) Tux xa wlditiomat autlay of R23000 an
increase in cash flow of R 700 per annum will arise
equivalent to a NFV of R745. As this NPV is positive
it might at first mgm he thought that this additional
outlay is warran the DCF yleld on this incre-
mental capital outluy o un]v 0,7% which is very close
to the firm's cost of capital. In a eompletely risk free
situation this vield would be accoptable and (B) would

t most actual situations are not risk free
and the margin of & mere 0,7% over the cost of capital
would genarally ot be sutficient to ity the secept-
ance of (B). In these civcumstances (A) would be cho
The important point to note when considering wictanily
exelusive projects sueh as this, is $hat 5 i b putfl
cient to look at NPV's and DCF yields alone. The in-
tremenial NPV and DCF yiflda must. also be on
sidered

In the second situation, where increasing eapital out-
lays result in decreasing expenditure streams, the me-
thed of

increasing cay
diture cash flows we

have an inverse relationship. The
general solution to this type of problem is us follows.

Let y = total cost

x = wariable cost element
then y = ax+b/x+c (4, b and ¢ are constants)
Because of the inverse relationship the standard method
of treatment ifforen this expression and
equate it to zeTo to obtain the minimum cost point.

Henge,  dy/ds = a — b/x?
Equating to zero and rearranging we have

o a

Substituting this value of x for the minimum cost in the
first equation we have

yoo e

In other words, at the minimum cost point the dircetly
varying cost (4x) equals the inversely varying cost
(b/x) with both being equal to /ab. This is the relstion-
ship on which Kelvin’s law is based. Kelvin's law is
considered in section

Interest rate

One of the mast difficult decisions in engineering econo-
mie studies is to determine an appropriate rate of inte-
rest 1o use in diseounted eash flow studies. The matter
is not a3 simple as it might seem and there s consider-
le divergence of opinian as to what the correct rate
should be in any given set of circumstances.
Although the underlying principles involved are gene-
rally common to both the private and the public seetor,
difficulties do arise due to differences in funding and
wse of tax considerations. Basically though any pro-
jeet ean be financed by funds from two sources,
namely equity funds or funds. Equity funds
are supplied by the sharcholders or awners of the busi-
nese. In the municipal context these are the ratepayers
or electricity consumers, Borrowed funds are funds ob-
tained from external sources and may be either short,
medium or long term. In the municipal context they are
not necossarily derived directly from the ratepayers but
from the public at large,

Consider now the municipal situation. If a project is

maney s free and that no (nterest rate pded ccoringly
be charged. Ti cmpletely, wreng. The carrecs rate
to employ in el D & d “opportunity
ik el i R L
ments foregone by the ratepayers or the electricity con-
sumers, If these funds had not been obtained from the
ratepayers or the consumers through direct taxation by
way of rates or the eléctricity tariff, this money would
have been available to the individuals for prmnnl in-
vestment elsewhere. To the man-in-the-street, this o
Uity cost in cortently probably in the region. of 8% to
10% per annum net
On the other hand, it & project is funded by way of loan
funds, namely on Capital Account, then the appropriate
rate can be either the weighted average cost of loan
funds to the municipality or the current new loan rate,
namely the marginal or incremental rate, There is, how
ever, considerable controversy as to whether the average
or the marginal rate should be adopted. Generally spea-
king the average rate is deemed o be the correct one for
run-of-the-mill municipal projects. Larger projects un-
dertaken by trading sorviess, meh s clecuricity and
water undertakings, purticularly the former, can justi-
ably be charyed the marginal Tata, Hat Chis i Hno 22
long a3 marginal rates ave higher than the average
of the relevant capital development fund. But what wauid
h-ppz-n if interest rates mum drop drastically one day
marginal rate below the average rate?
smcuy Wenkin( T e sttt B marginal
be applied, but in parctice there would be
he temptation vy, the. highor average ratel At the
moment, though, municipal average rates art probably
around 8% to 7% with marginal rates around 12% to
13% per annum.
I is alto argued by cortain authorities that the interest
rate in the case of borrowed funds should not be the bare
cost of sueh funds but  bigher igure. Somo authoritics
ider 3 2 margin desh The argument
i sntion 0 ey oden Y 0 T
hinges basically on opportunity costs in a capital ration-
example, a municipality because of limitations In the
availability of funds, may not be able to undertake all
proposed sehemes decmed to be profitable. Acceptance of
a project with a low yicld or rate of return would pre-
clude aceeptance of & project with o higher rate of re-
turn. It could then be argued that the appropriste in-
terest rate to employ should be this higher Tate of return
on. the investment opportunity furcgone.
It may be concluded, therefore, that in terms the
appropriate ate of interest to employ in diseounting
studies is the minimum rate of return that is attractive
in the particular circumstances, In the public sector this
could well be the opportunity cost of the displaced private
spending.

Risk and uncertainty
Very few if any capital investment projects can be
claimed to be completely risk free. n l.- merely ' question
of degree, In addition tb the element ¢ is also
the iy allied problem of ummumy The sk ne
investment deciaions cmnoc in general be predicted with
any de:!!n of certaint)
na:nnuu of the risks unl uncertainties inherent in any
investment decision it is necessary to consider how those
hmrl can be taken into account in the various dis-
mlmtnd cuch flow techniques.
ne method frequently zmplmﬂ 1s th eonsider imits to
u.. variables and by means of so-called
okes And probabiiey factors, determaine the most likely
outeome. Alternatively, ealeulations can be undertaken
for upper, lower and mean values to determine the likely
spread.
A further possibility is o increase the intorest rate em-
nlnyed in the -nalym. to cover the estimated risks and
ainties. A further udnhudpudlllwmmn
nsf n( the DCF yield method, is ln li)w appropriate
margins between the computed DCF lmi the mini-
et it i et Teieicha p ide the
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extent of the marging generally allowed are of the fol-
lowing order
DCF yield above

Investment interest rate (%)
marginal
acceptable
attractively acceptablo
generally acceptable
highly acceptable

For example, if a particular project in
yield of 14% per annum and the firm’s minimum attrac-
tive rate of return or interest rate is 9% per annum,
then the margin is 14 —9 = 5%. From the above table
this is scen to be & “generally acccptable’ project.

Deferred investments

A frequent problem in investment snalysis is to deter-

mine whether & given project should be undertaken now

or deferred for a number of years; or whether plant of

minimum capacity should be installed so as just to meet

the short-term demand, and then cxpanded later when
the demand increases Alternmatively, should plant of

maximum eapacity be installed initia

The method of determining whether or not a project

should be deferred in the face of inflation and changing
piice levels is based on the technique illustrated in section
2

Let € = eapital cost in first year (zero tims)
¢ money terms (namely, with

i= n plant cost: money terms
£ = [afiation Tade’ (namely, Inteense fn guneral
price lovel, or decrease in purchasing power

of money)

Also, ze in the analysis in section 212, let the above

symbols with s dashed suffix represent the eorrespanding
values in real terms (namely, net of inflation).
Consider the following dingram, with valucs f:pr!s.umi

in money terms, where purchase is def md in
{ 7777777777777 - ooy
< ot
i :
et 1
H
s w SO
% [SEIE)
If P is less than C then it will pay to defer expenditure,
i if
P = €
e+
4, s

L T = »
Consider next the relevant expressions in real terms.
The futurs ot C(L+ie In mo is converted to
its real terms equivalent g by (1+1)%, a5 before
sectfon 2.

{see 2). Thn mm ain i ves] e is et
discounted back to the present at the real rate of in-
tereat (r).

149" 1
A = S T

Wt (i) = (%«:—}

. 0l A
s
Therefare, as before, it will pay to defer expenditare if
fer

(see poction 2.12)

Seiaalx

If the values of r and f are relatively small, as they
generally are in practice, then
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In general, therefors, it is evident that if

Example (30): A decision is required as to whether a
certain ftem of plant should be purchased mow or its
'm]uullmn deferted for four years. The excalation in
plant price ia cstimated to be 195 per annum. The in-
kn.il rm q 11% per annum and the general price level
s expected to rise at 10% per annum.

e Men-10 - 1
PR

Lm ok O 1 |
1> wa e

Since the rate of escalation in plant cost (in either money
or real terms) is greater than the interest rate (corres-
pondingly either in money o real terms) it would clearly
Pay to acquire the plant now and not defer expenditure.

Incremental and sunk costs
It is most important to bear in mind at all times that it
is ive diff ot i

important. in econamic studies and net. the actual values
of the ulternatives themselves, The actual values of the
various alternatives are not of any real relevance — it
i the differences between them that are important.
Hence, all economic studies are based on differential or
incremental costs
Also, in all studies we are looking ahend to the future,
not back into the past, Hence, what is important are
changes in the futurs. uhat happened in the past cannot
influence a future deeision in the economic sense. All
costs in the past, which are generally rveferred to as
“sunk costs”, are quite irrelevant in discounted cash
flow studies.
Example (31): A firm g 10% deposit on an item.
plant costing R5000 to be ordered from overseas,
After placing the order b finds that an equally good
item costing R4 200 ean be obtained locally ex stock
Ignoring any advantage attributable to earlier delivery
chould the firm purchase this local unit or not?
Having paid a R500 deposit it may be thanght better to
purchase the first unit rather than lose the deposit. But
the deposit is & sunk cost and as such Is qu.u irrelevant
to any future deeision. The decision rests on elther pay-
ing: the 124 500 stll awing an the first unit or BA200 for
the second wnit available locally. The correet economic
decizion is therefore to purchase the second unit locally
at Ré 200 and forego the deposit.

Alternatives with different lives

Difficulties can arise in economic studies when conside-
Ting alternative projects that have differcnt lives. The
correct approach in such cases is to relate all cash flow
Beries to o common life, generally that of the required
service. The assumption here is that the required service
I:fe longer than the project lives of Lhe individual al-
. Ag ench praject is vetired another Ts assumed
Yo over, the proccas being repeated serially to the
end of the assumed service life. ¢ Depending upon the par-
ticular circumstanees of case it is generally accept-
able to assume the economic service life 1o be the lowest
common multiple of the lives of the respective alter-
native projects. For example, if one alternative has a
life of 4 years and another 6 years, then the economic
service lifo can be taken as 12 years. This will permit
three full cycles of the ane alternative and two of the
other. Although not. al | practical cases permit such an
artifice to mevertheless a useful simpli-
fying -umpuzm o Dlustrate the principle involved,
The NPV and DCF yield methods ean be based on this
principle of cycling the individual project lives over &




given common service life. In the case of the annuity
method, however, it is not really necessary to determine
& common service life if it is assumed, as is often the
case, that all projects eycle with the same cost struc-
tures, namely that the initial and residual costs of each
project are astumed to repent themselves in each serinl
it is then
only neccssary to. determine the annual thﬂrﬂ of each
alternative in the normal manner,

Example (32): Determine which of the following two
alternatives is the more economie, assuming an interest
rate of 10% per annum

(A) (B)
Initial cost (R) 20000 35000
Residual value (R} 4000 8000
Life (years) 15 25
Annunl operating costs (R) 3200 1800

Uimg the annuity method the annual capital charge is
given by the following expression (equation (56)).

®
vuare o muwe
Le hwe

ne B =

P Ty

we WME o WB

e wenl smpitad chargs () v 2% ¥7m

aun) spseuttig s - 380

samiat charzs - )

’l'he pmj-:c with the highest initial capital cost (RS5 000)
has the st overall annual charge (R5575) and this
lllam:lvr u therefare the more economie of the two.

Capitalised cost
This is an expression that is frequently used in engi-

neering economics and it is just as well to be quite clear
45 £0 what is meant by this term. In the sense that it is

common date. This equivalent value is known as the
“eapitalised” value.

A wnh‘-l-l example is the capitalisation of transformer
losses. In this case the cash flows representing the an-
nual eost of the losses are discoun

comparative p
capitalised cost is added to the actual cost of the trans-
former to obtain an overall comparative price.

Example (33); Tenders have been received from two

firmg for a 40 MVA 182/11 kV transformer. The respec-
tive capital costs and annual cost of the losses are as
scheduled below. Assuming a life of 30 year. and interest
8t 11% per annum, determine which transforr.r is
likely to be the more econamie over:

A B
Tender price (R) 205000 810000
Annual cost losses (R) 9700 7100

The capitalised value of the losses is obtained from the
standard expression.

o aey

A B
Tender price (R) 205000 310000
‘apitalised cost of losses (R) 84 300 61700
Total comparative price (R) 379300 871700

The transformer having the highest initial cost is there-
fore likely to be the most economic overall

The above example is & simple one merely to illustrate
the principle involved. In practice the position is more
complex, particularly when eyclic loading, growth and in-
flation are taken into sccount. A technique for de
with this sort of case is considered in soction 5

10 Capitalised interest during construction

Hecause of the relatively high interest rates exporienced
in recent years it has become fashionable to eapitalise
fniarmst. during. sanstractin on. & prolis. tho. sesk of
which is spread over several years in order to obtain
the weonomieally carreet overall eapital cost. Beeause of
the time value of money it is elearly incorrect to add
arithmetically costs that are dispersed in time. The
method employed is to compound the individual capital
outlays at the relevant interest rate to the time of the
last capital outlay beforo the net cash flows begin,
usually the commissioning date, and to upon this
mum..laned total as the single equivalent eapital outlay
at this dat

Example [Ml) The construction of a large capital pro-
jeet is expected to take five years to complete wif
expenditure, phassd over this pericd as. indltated din-
grammatically below. Calculate the eapitalised cost of
the project on completion assuming interest at 9% per
annum.

In this problem we compound forward as indicated to
obtain the final cost on completion.

Capital Present value at
Ye oullay  Compounding. commensemest. rate
(million R) ~ factor ion 1)
-4 15 1412 2.12
-3 27 1,205 350
-2 25 1,188 418
-1 78 1,090 850
0 41 1,000 410
Final capitalised cost 22,88

Although the arithmetic total of the capital outlays
over the five year period is R19,6 million the capitalised
cost. on_compietion is R22,4 million. The difference of
R2,8 million is the capitalised cost of interest during
the construction period

5. ELECTRICAL LOSSES

b

General
Losses in clectrien plant feature prominenty i engie
Hel!l'lll' economi ese losses ean be

[rosiy oty by en\plnynng it b et
cash flow techniques considored earfier, particularly the
SEV and anauity methods. W using the NPV method
the cost of the losses are capitalised and added to the
et ot of the plazt fo obain. o2 overal comparative
capitalised price. In the annuity me
the plant ie ex a8 an equlvlkn! i o]
and udded to the annual cost of the losses to obtain the
tatal anmual en.m for comparativs purposes. The later
satisfactory in simple cases where the annual
nmnlm!nem are constant from year to year. But
when growth and inflation are taken into account it is
considered betier to use the NPV method. If required,
though, the net present value can in turn be eonverted
1o an equivalent annuity.
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There are two general types of losses in electrical plant,
namely variable and fixed. The variable losses are those
that aré a function of the load eurrent, principally the
series load losses. The fixed losses comprise those losses
that are  function of the voltage, namely the hystercsis,
eddy-current and shunt load losses, known collectively
as the iron losses, and dielectric and coronu lossea; and
the mechanical losses, namely friction and windage: The
losses of principal interest are the series load losses and
lml iron losses, referred to loosely as the load losses and
on losses respectively.
e fh0o0 ko veadily dealt with in economic stu-
dies, being directly proportional to the time the plant is
connected The variable losses, however, being & function
of the load current, necossitate taking into. account the
londing of the plant. Further attention will accordingly
be confined to these variable or load Iosse
52 Load losses
The variable nature of the load is taken into account by
means of the so-called loss load factor. This factor is the
Tatio of the actual energy loss to the energy loss that
uld be mustained If he plant. were 1o run at jts prak
& load for the full connected time. This loss load
TR ko o cimction o ok o g meverh] e
rical relationships have been developed, the most popular
being the la!Icwlu,g

= o3t+0,7 0
vhers L = loss load factor

= load factor

The peak upzmtlng load need mot, necessarily equal the

ted load of the plant. For example, when two eables
are operated in parallel it is customary to limit the p
current In cach o half the rating to ensure a firm capa-
city equal to the rating of one cable. This loading condi-
tion is taken into account by introducing & demand
factor, as follows.

The annual cost of the load losses can then be determi
from any one of the following standard relationships,
A= (a4 uTL)Y

= (a4 umirs

= (n+um)e’r 'R

= (a ¥ )i’

‘.I'he application of these formulae to three typical cases
now be considered, namely transformers, motore and

53 Transformers

In the case of transformers it is customary to express
the annual cost of the load lu-a.pﬂkwolﬁg.nmd
full load losses, as follows.

A= (m+uTL) o k2

Thunh-ottmlmuﬁmdmk-d losses may be
converted to its equivalent eapitalised value () in the
normal mmm. as follows.

P=Aeaf
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The above formulas are the ones uswally employed in
capitalising lond losses snd are based on discrete year-
end compounding. But it can also be argued that as the
losses are occurring continuously, it would be more cor-
rect to apply the continuous eompounding formula to
take account of this fact

For discrete compounding we have

P oA.ag,
I
=

For continuous compounding we have

E nr

SR SO
T

A further point to note is that the above formulac for
the capitalised value of the Josses are based on a con-
int cost of electricity and a constant peak load (re-
Hected by
Both load growth and esealation in the cast of elecricity,
however, ean and should be taken into mecount. A suit~
able echnique In uutlined ix seetion 1% $ad NppIORFIKts
formulae can be developed for different loading condi-
tions and circumstances. For example, the formula for
the simple case of escalation in the cost of electricity
and no growth in load can readily be derived, as follows

P o=

4
T+ ° %,

vhera i =

Intion rate in cost of

r = interest rate elestricity

The above formula is based on o single annual payment
(p=1). Consider now the c

city is assumed to inerease once a yea, as would be the
case in practice, but with the cost of the losses com-
pounded continuously, then for this mt it can similarly
be shown that

3
A =1
i ) ( ) %
where -1
(&)

e npplll:nllon of these various formule is best illu-
ted by way of an example.
Txawrpie 0 m R70,00 /kW per annum (based o
R7,30/kW per month for 12 months and a reductie
factor of approximately 0,80)
u = 1,06 centa/ki.h
T = 8 760 hours (conmected for
year)
L = 0,25
k = 0,5 (half ful) load rating)
A = (e wmn)at

Sl bt e o

.)'. (0,505

= 25,30 Rand/k¥ rated full load
sories load
alee  r = 94 per anma Saasts

i = 8% per annun

8 = 30 years
Then applying the above formulae for both discrete and
continuous compounding, with and -rlwm mﬂ-nnm zm
capitalised values of the load
follows. The figures are expressed in rlnﬂ/kw nl fll!.l
load series load losses.
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compaund
et no inflation with inflation
discrete 250 568
continuous 201 867

From a study of the above figures it is clear thatthere

cantinuous compounding. In practice, therefore, it is ge-
nerally quite adequate to apply the farmulae based on
discrete annual compounding.

Escalation in the eost of electricity, however, does have
& major influence an the eapitalised value of the Iosses
nd should accordingly always be taken into account,
Umng the techniques previously outlined the effect of
load growth on capitalised costs can also be taken into
account, along with inflation, although in practice the
formulae beeome a little more complex, particularly
where the lond grows t0 & certain level and then remains

constant for the rest of the economic life.

In example (35) nbove the load was taken 1o b 50% of
the transformer rating. If it is now 1urmm- mumd
that this initial peak load grows at a rate of 6% pe
annum until it veaches full load, mm\rly 1065 o the
rating (ufter about 12 years) and then remains at this
level for the rest of its 30 year assumed kife, then it can
be shown that the capitalised cost of the losses will in-
erense to a value of 1783 Rand/KW. The derivation of
the relevant fnrmuln for this specinl cass is not given
here because of space limitations.

In dealing with these compléx cases involving growth
and inflation the effective capitalisation faretor can be
expressed as the standard value for no growth or infla-
From a study of the above figures it is clear that there
e:::-nple the & factor is 7,46, Hence 239746 = 1783, as
abave.

The above analysis indicates how important it is to make

reasonably aceurate assumptions not only in respect o
interest rates and loading patterns, but also for load
growth and inflation. These are factors which are fre-
quently ignored when eapitalising transformer losscs but
which nevertheless clearly have a significant impact on
the result and should aceordingly be taken into account.

5.4 Motors

The capitalisation of motor losses ean be undertaken in
4 gimilar manner to that for transformers. An alterna-
tive approach, however, and one froquently adopted, is
%0 base the enconomic analysis on efficiency, This method
incidentally inherently takes into account both the load
losses and the no-load losses.

Let ¥y imput power

Wy = output power

loeses

7 & efficiency

e (b3 dofimttion)

vy definition)

Then using the same terminology as before, we have
A o= (a s uwmddv,

Pomodlag
The abave lemﬁiu ean also be modil

take into Secount inflation, A simple example will illu-
strate the

Example (56) A choice ig to be made between !W 75

sther dats beltig a1 follows. Pull losd npmmn m Tours
5 days in each month may

B n R0 ey per menth (annnly B0.CO

o o n par anmes (intarent mate)

hiea (abectristty warise

=) .10
s sewea  mn

The higher priced, higher efficiency motor has the lowest

cost and is accordingly the economie choice,
There is also an alternative way to express the capital-
ised cost of the losses, We have had

L
v dioa
& -5 (vy aige

R 7 differentintion)
o

ot an =

o
Neglﬂ:';}ng the sign the change in price, namely dP, is
Eiver

. 132500 4

= 153 200, d% (since Tw 93 % 4a

5 cade)

it a1 = 1% (o,00) A

Raxd T 1 han; ixn
then AL ”f,.‘lf:(,,:,;
In the abave cxample the difference in efficiency i
ssi_—us

1532.0,7 = 1072 This compares favourably
T it sranie alclata above, ramely 10280 9 211 =
1069 ,the difference being due to rounding off.

This method of expressing the cost of eapitalised losses
in rand per 1% change in efficiency is a most ugeful one
and permits 3 ready evaluation of relative efficiencies.
In the ¢ase of larger motors it can be included in tender
enquiries to anlblq manufacturers to make their most
economic offer.

.5 Cables.

The selection of the most economic cable um;gmn
load and duty is e application of one of the two
cases dealt with in general terms in the section on mu-
lunllv exclusive prngect. 1mdm| 43.7), namely the case

re the h flow stream bears an inverse
nlntlvnnhlp to Uue uplm outlay, T the tams ot abie
the annual lond logs cash flows bear an inverse relation-
ship to the cost of the u-bl. The reason for this is that
the load ly proportis to conductor
eross-sectional aruln w'bﬂc Lh' cost ul ﬂl! ellzle is directly

o i

kW motors, the relevant capital costs,
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cost of cable

sross-sectional area of canductor

2 to eraag-sectisnal

B = constans aprlicable to fized yortion of cost

T = B

Then using similar terminology to that used earlier, we
have the following expression for the annual cost of the

serie;
A = {a+um).nri

= = um) e
=

Similarly, the capitalised value (P) is given by the fol-
lowing expression.
L

= (a * T}

= c+P

(bxeh) + (v wil). HE

X

As demonstrated in section 4.9, the minimum cost point
is obtained by differentiating V with respect to. the
variable x and equating to zero.

25 Eoeov-aeumng .

El
This equation can be rearranged, as follows.
B . taewmyge. T
o *
In this farm the equation is an expression of Kelvin's law,
namely that the most economic cross-sectional aren is
that which equates the annual capital charges on the
variable portion of the cable cost (namely bx/a"") to the
annual cost of the load lossea {namely
(m + wrL) HA. B0 . 87
%

This equation can be further rearranged as follows to
give the most economic eross-sectional area.

g ,/L(m SO, S
The sbove analysis is based on an nssumed eonstant cost
of electricity and a uniform peak current for the full
econamic life of the cable. This, however, is rarely the
case in practice. As we saw earlicr (section 5.8) account
can be taken of both load growth and inflation by apply-
ing a multiplying factor B to the non-inflationary cas
as follows.

P !.IAEi"

Should there be no growth but only inflation the value
of B Is wiven by the following relationship (section b.9)
= iy
e
Lo
where 4 = (ﬁ) -1

The formula for the mest economic crose-seetional aren

<an thep, he rewritten 15 follows

= _‘/[(m g:eua

Example (37): Determine the most eross-
sectional area for an 11 KV three-core serecned paper
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insulated eable with (z) copper eonductors (b) aluminium
conductars, to carry a steady and constant peak current
of 10 amps with no load growth, given the following
data.

= 70,00 Ramd/k¥ per annue

4 = 1,06 cents/ki.h
T = 8760 hours
L = 0,20
T = 9% per annus
4 = &% por snnum
B = 30 years
No= 3 (three-core cablo)
L = 0,01793 wa.m (copper)
= 002000 un.m (alusiniun}
b = 185000  (copper)
= 132 000 {aluminium)
CRICSE M (b5th copper and aluminium)

Determine first the varions financial factors.

4 = 3.1 -« 0000259
26,089
10,274

The various values can now be substituted in the equa-
tion for the most economic cross-sectional area. The cal-
culation in the ease of copper is as follows

- 116 ut

The nearest standard size is 120 mm? (copper). The cor-
responding section for the aluminium alternative is 179
m?, the nearest standard size being 185mm? (alumi-
nium). The maximum rating of these two sizes of cable
is aroind 270 amps, henee the peuk load to be carried is
well within the respective ratings. Alternatively, it is
clear that the most ceonomic size of cable is around three
to four standard slzes larger than would be required un
e grounds of current rating alone

The above examiple considered 4. steady load over the life
of the cable. In practice a cable will start life at a rela-
tively low lond with the load incressing progressively
f0 & certain level, either the full load or firm Tating of
the circuit, and then vemaining st this level for the rest
of its economic life. Tn such a case the vulue of B will b
higher and in practice could range between 5 and 10.
To gauge the effoct of different valuos of B on the eco-
nomie cross-sectional area, consider a mean value of 1,6
for B, Substitutlon of this value in the above cquation
gives the following values

copy : 213 mm? (nearest standsrd size, 240 mm?)
aluminium; 320 mm? (nearest standard size, 300 mm?)

It should be noted that these sizes are for an initinl peak
current of 150 amps. For the assumed value of B = 7,5
:h..,“p could well imply u final peak current of around 300

5.

To conclude this section on the economic selection of
eables an altornative mothod of selecting the most ccono-
mic size will be demonsirated. This process entaila sche-
duling the relevant standard sizes, as follows,

Example (38): Assumo the same data as before but with
an intermediate and lower value of B = 5,00, The rele-
vant data, based on o one metre length of cable and an
initial peak current of 150 amps, is given in Appendix B.
From an inspection of the figures in this appendix it is
elear that the most economic size is that given by the



Iew-xt Jvesal enphialiscd eout, namaly 185 mis® (anpper)
infum ),

2 (alum
u is v( interest to plot the above remlts ax this cloarly
indicates the factors involve Eulstly low opea] tines

cable costs are pre

i d e rapidly offset by

ven in Appendix C. The flatness of the total
capltalised cost curves in the region of the optimum sizes
should be noted. This indicates the relative insensitivity
in *his area to the selection of the most economic size.,
The various results of the above analysis are summarised
below and, for completeness sake, the relevant sizes for

1,00 are also included, The figures quoted are the
cable sizes expressed in mm?.

cantuctar g2 [ pesm [paree
A % » 1 15 =
e » 1o 15 o 20

The above brief analysis clearly indicates how important
it s to give due consideration to load growth pat'erns
and nflation rates i seonamic stadies. In general
be sai the most economic s} able in today's
highly munmm.ry environment is definitely several sizes
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CAPITALISED COST OF CABLE

LOAD LOSSES

Capper Aluminium
Cross- - —

?::: l)u Bating | S201e st Cantrit o | Habite Sk o ]

(amps) (R) losses cost (amps) (R) losses cost

(R) (R) (R) (R)

25 110 12,08 220,26 232,34 90 10,80 361,16 371,96

35 135 13,91 157,33 171,24 1c5 12,12 257,97 270,09

50 160 16,65 110,13 126,78 125 1k,10 180,58 194,68

70 200 20,31 78,66 98,97 155 16,74 128,99 145,73

95 240 | 24,89 57,96 82,85 185 | 20,04 95,04 115,08

120 270 29,46 45,89 75435 210 23,34 75,24 98,58

150 305 34,95 36,71 71,66 2ho 27,30 60,19 87,49

185 3ho | 41,36 29,76 71,12 270 | 31,92 48,81 80,73

240 390 | 51,42 22,94 7,36 310 39,18 37,62 76,80

300 435 | 62,40 18,35 80,75 250 | 4710 30,10 77520
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GAS TURBINE
POWERED
GENERATING SETS
900 KW to 8,6 MW

Lightweight, Compact, Reliable
and Versatile

oy e

p— T 1
=l t fuas {

AP, WESGHT. 63500kt (O0DOLIS )

MARS §,6 MW Sea Laval
Let any one or a cambination of these Solar Gas Turbine Generating Sets take care of your Emergency Power and Pesk
‘ Lopping requirements.

CENTAUR 3MW

Sen Lovel

The Solar range of
INDUSTRIAL Gas Tur-
bines incorporated in
these packages ensures a
long and trouble free life
with minimum
maintenance.

Toa
ey
APPROK. WEIGHT- 18 148 b (48000 L85)

| SATURN 900 kW Sea Level
The Meissner Group can help Municipalities
| Save Money
Save Fu

[lo™p = o
i | e et

APPSOX. MEIGHT 5 260 11,59 LBS )

Let the South African Generating Plant Specialists advise you on
CONVERTING SEWAGE GAS TO ELECTRICITY

H. G. MEISSNER & CO. (PTY) LTD

29/31 MEWETT STREET, OPHIRTON,
P.0. BOX 10867, JOHANNESBURG. Phones: 838-4714/6
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DISCUSSIONS
BESPREKINGS

MR. R. WIFFEN: AFFILIATE

Casual perusal of this well prepared and detailed paper would
suggest that the s engineering economics presents
some very formidable problems but it s to ba hoped that this
does not deter readers from closer study of the paper.
There are many publications on accountancy which deal with
the subjects discussed in the paper and & mimber of engineer-
ing texts rofer to, and use, some of the material to explain
the economics of things like transformer losscs and turbine
heat rates cte. Rarely however do we come across such
useful eombination which directs the accounting and economie
theary to the engineering problems.
1 believe that the paper — or perhaps I should say volume —
will become a useful reference work for all of us in the
supply industry who are so often involved in the choice and
Purchiass of lags Hama of capital plant.
'l'llere et number of things I would like to speak et
in amplification of the text of the paper
= HEA light of Changing views ail sipeticace over the
years and with z;k!'enu to our experience with major inter-
national lending agen
Firstly, Mr. Palser has rel'emd to the time value of money
and has drawn attention to the fact that one rand today does
20t Tieve the sime value sa one rand ot some futiss e
think this is a particularly important conside; for engi-
neers who often have to S Toitially higher costs for
plant with future potential sas At the risk of stating
here cam be e JusHlcaton for paying more for
expensive high efficiency plant simply to recoup its additional
cost by reduced operating costs over the life of that plant.

place this potential interst should be sublracted from each
of the anticipated future anmual savings or, more appro-
Jriniely, the anticipuied Toture saviags savuld Ve discrinted
by at least that interest rate.

The emphasis here must be on the expression ‘at least’ be-
cause there can be no_justification for spending additional
Toney ut the outack, which could have been invested with
guaranteed return unlike the possibly doubtful future annual
savings arising out of the use of 4 more expensive plant.

T this connection Mr. Palser has laid down some guide lines

on the margins which should be allowed to cover risk and

se guide lines are of neecssity somewhat

may be summarised by saying that a 2%

‘margin is acceptable and 6% is highly acceptable. It could be

argued however that an acceptable margin should be related
to the Tate of interest prevailing at the time.

My firm has been carrying out economic studies for power

utilities using DCF techniques for many years

gpinions difer grom ane ullly or lending sgency to dnother,
ay that a 50% increase over the

lending rate is, generally onsidsred satiafaciory. Bearing i

mind  that, Iniereat. Fates were somewhat lower when M

Fslisz prwpersd bl piye: fhen ey eny

example of & 9% interest rate and a 14% DCF yield would

:;'ll4 into this ulmm and be, as he says, ‘generally accept-

1 think before leaving the subject of -eaemn.h!z nmm. it is
important to stress that we are terms of
Dublic utility practice as, in the private mlvr Whate the vida
may not be so readily assessed, the required Tates of return
can be ‘much hluhen

Mr. Palser has dealt at some length with Inflation and its
treatment in wmmlc studies, because this is one of the
most important, and perhaps least understood, factors we
have to deal with. He has explained the relationship between
interest rates and inflation and in this connection it is of in-
terest to look back at past rates. The first ESCOM loans in
!D2I for example were at 43% Interest and, at the take-over
of the VFP in 1048, the rate had fallen to 34%. The first
IBRD Toan to ESCOM in 1051 was at 4%.

AMEU CONVENTION MAY 1981

A summary of gencrating plant costs in SA between the
years 1946 and 1966 showed an average increase in turbine
price of 26 per year, wilh boller prices rising at a slightly
Tower rate ot 1,6 These price increases related to the same
unit sizes 5o that there were no cushioning effects caused by
“conomics of seale. During that same period, BSCOM i
terest rates increased to some 61% so that the return on
maney had kept pace with inflation during that peried.

It was not until the 1670 that inflation began to outstrip
the rise in interest rates and we are now in a situation whero
the true interest rate is negative in terms of real money
valges,

It s clear therefore that inflation is & very important factor
and we must take note of it in some way in our economic
studies and. compdrisons. Thia can be donic in two ways, one
of them, paradoxically, by ignoring it in the fi
and later wnmdenng the effects of pnsll'hle dl(fennhl-! in-
flation as part of normal sensitivity studies. With the other
method, inflation has to be built into all aspects of the study.
Most important, the two methods should not be mixed, which
Is very commonly done, With the first method all costs are
built into the study at current price levels and discounted
until guch time as both the considered alternatives have the
sume total lifetime value. The discount rate so caleulated
then be compared with some genuine underlying interest

rate not z:eeedmg 5%. On this h::h a DCF return of 8% to
10% would be canaidéred to be vary good Having s :mnmmﬂ
this ellmimlon. nmﬂlﬂly .nudhs ahuuld be carried out

observe the effects of possible differential inflation amd
changes in load factors and other possible variables.

With the second method, all costs are inflated at agreed
rates before discounting and the resulting discount rate
ared with eurrent high interest rates or even
some higher national rate that provides n suitable return
after inflation. Of the two methods, I believe the non-infla-
tionary one It generally to be prefiived as it avoids or re-
duces conjecture as to future rates of inflation. In using it
however it fs very important not to confuse the result by
comparison with current high intercst rates as is only too
often the case.

Inflation is also very important in tender adjudication where

e question is often asked — should we take inflation into
mnunt in comparing one plant :umm ‘with another! The
simple answer would aj !’vwd.tnx that dis-
counting is carried out at a Hal(uicllly high rate which, 50
often, it is nat for one Teason or another, umny Because the
funds used to purchase the plant are availabl artificially
low interest rates,

A gaod examplo of this arase rocently in connection with the
value of the heat consumption of w stesm turbine to be
purchased out of an 8% European Investrnent Bank loan for
a neighbouring state. The lifetime fuel cost of this plant at
Garrent prices was eatimated to be EbSmilion sod 1 18
dlear an the premise that future rands are less valuable than

present day rands (because of the interest that can be earned
o nthe latter) the true discounted life time value should be
something less than this. In fact, discounting at 5% reduced
the value to RT-mil . However, since the interest rate at

% was lower than the rate of | n (sssumed to be
20503y he. Mscaunt, Tafaied 1Hetine vetue I Tae i oo
e T Eurupun or IBRD
loans, one should take sdvantage of this absurdity, but Muni-
cipal Joans are another matter.

Mr. Gorven, In his paper yesterday, discussed Consolidated
Loan Funds'at. some length and

ulae, the Introduction of hig

sums would vesult in unnecessarily high capital expenditurc.

In general, we find that it is safest to adopt u relatively low

w:’h g interest rate of, say, 3% to 5% and to ignore
a

Mr. Palser has also mentioned the importance of building the
correct londing regime into capitalisation calculations. This
is most important, incorrect assumption ean produce

an error in exeoss of the choice of interest rate or the
wrong number of years of study. In general, it may be said
that capital plant for power supply systems has one or two
loading regimes g to mast distribution
systerns where loading ls Hight in the Tirs yenr und builds 1p
to & maximum over a period of years, The other, more gene-

9%



rally, applies to generating plant which starts off at high
load factor which falls over the following years as other
larger, and more efficient, plant takes it place in the order
of meri table, The correct or discounted load factor to be
used in these cases is perhaps best fllustrated by an example
of & generator on the one hand starting off in year one at
80% loud factor which falls to 5% in the last year of its life,
On the other hand we may consider a distribution trans-
former with exaetly the reverse loading regime. The average
nhial load fastor o/ o cosn’ 218y be shown to be 28%
t the ‘discounted’ lond factors are 24% and 18% for the
generlwr and transformer respectively. Wherever possible,
therefore, it is important to endeavour to judge the likely
use of the plant over its lifotime as accurately as possible.
A word now about the comparison between alternatives
having different lives. Mr. Palser has quoted, perhaps, the
best known methed which requires a study period equivalent
to some common maultiple of the lives of the alternatives. 1
am not keen on this methed, which invelves sctting up
lengthy study progranime which becomes largely conjectural
in later years, A shorter and completely acceptable method
s to credit the longer life alternative with a pro rata eapital
sum in the Inst year of the sharter life alternative. This
capital sum is then discounted with all the other money
value
The subjoct of interest during construetion has been touched
gpon and L would L 4o s something aheut s application
in economic studies. It is customary in studies cavried out
for, or by, the main lending agencies to discount from the
fivst year of capital expenditure on a project instead of the
rst year of commercial use, I believe this is a mistake in
e L T T
oLt ki e et 8 A ek
|...ud mc into the capital cost of the scheme at the true
borrawing Fate start d:munung Py I.hg date of
commercial usc we get a true reflection of the rate of return
on the project. The other way builds in the cost of [DC at the
project, rate of roturn and not at its true eost.
I would also like to say something about what happens after
the decision has been made to incur higher capital cost in
order to reduce later recurring costs, particalarly in the con-
e L I R
lhlﬁ the discounted rate of rn with the selected alterna-
tive is hilntr thn the inte )‘Ahe on which tlg electricity
tariff is based, in which ease lov!r annual costy will resuit
(and_ therefore lower tariffs) providing the cleetricity ae-
ot are Dised on depreciation by .mun. fund, 1f, now, it
is the practice of the o make eontributions
0.8, uapiial developrant fand e g propertion
of total capital asset value, the higher capital cost alter-
mative chosen will incur a higher contribution to the fund
and it is important to l’lllllnv that this does not raise the
actual charges o the congumar above those he would have
P b the 1aae acanitale mberas: bacn chowes, A 1 Mot
g seileh dhanid bl Tooksd ‘st when. deckize Npots ths
aceeptable rate of re
e P as I started by congratulating Mr,
‘alser on his very interesting paper and repeat my

beli
Ihnt it will become a useful reference work for lll of us in
the supply industry.

MR. L. C. STOFFBERG: ESCOM

Mr. Prosidont, T RAp U i B T
for his vory thero of th

Mr. Palser has, however, shown the many and diverse other
altornativea which do cantront an electrilty undertaking and
which Tequire competent economie analysis.
For pﬂuihl! comment by Mr. Palser, I should like to empha-
sise the view that a valid economic analysis is not affected
by, nor fa it dependent wpon, the particular accounting poli
cies or financing procedures adopted by the undertaking
cerned. You will remember that Mr. Gorven touched an this
Polat yustebday when he cafersed e the danger Lhet the ved
of an averaged consolidated loan e lert
the economic ngu.lmcm of & proj
To i el sk sl fasngais Tbwasi sl HeAR
lity and financial feasibility. The nature of the provision made
for the replacement of assets, or the system adopted for the
repayment. of loans, should not form part of an economic
study of chosen
for un repayment of capital have no effect on the cconomic

point o view i, however, closely rolated
to the q-smiom P promoter to raise the necessary money
to. repay the loans and to maintain @ reasonable degroe of
solvency at all times.
The point is that the econemic merit of & scheme ean be
studied in isolation, whereas financial feasibility requires
consideration of the financial resources and financial policies
of th organisation invelved,
In the ehoice between engineering alternatives, the planning
engineer should confine h e economic analysis. It
perliaps even undesirable for him to o
mpt to incorporate the particular accounting policies
aﬂupud by his management regarding the depreciation of
assets on the repayment of loans or other financial factors.

MR. A. HUGO: SANDTON

Mr. President, Ladies and Gentlemen, I would Iike to add my
congratulations to Mr. Palser on a most Interesting and use-
ful address. Mr. Palser has, without doubt, put a tremendous
amount of effort and very many hours of work into e brs-
paration of what is an’excellently prepared paper. I am
grateful to him for what I have gained from the study of it.
An sspect of the paper which is particularly pertinent to
prosentcircumstances is the treatment, in economic term

of inflation or erosion in the i
became endemic and efforts by various Governments to con-
tain it have been largely unsuccessful with little prospect of
any change in the future.

In the prevailing circumstances, we should then make provi-
sion to lesson, if possible, the impact of this malady on our
consumers, There is little’ municipalities can do in regard to
inereases in the energy content of the consumers’ account
which e 4 paasing-on of the increase from the bulk supplier

However, in regard to that portion of the account which con-

tributes to the Council's interest and redemption, the impact

can be lessened by the choice of tho mathod by wihich the loan
repaid.

In Mr. Palser's Fapic 1 it s pointed out that, in general, muni-

cipalities apply the ughs.-hm rather than the annuity
method of loan repayment.

To'a el ot continuing fafation, the straightline method

of loan repayment has one severe dray hn'k The method pro-

vides for uimwly heavy repa in the earlier e

with pering uu e mm years. This

prineiples which e el sl Gy
alternatives, The very comprehensive puper will be of great
i g e ot U e
especially also to practining engineers,

The scape of the alternatives which confront 4 public utility
sy, i some reapects, be more vesricted than thove encoun-
tered by the private sector. The possible diversification into
unrelated activities, for instance, does not arise as one of
the options upen to an clectricity undertaking. On the other
hand, an electricity undortaking must plan to meet the total
needs of its consumers while, in the case of o private indus-
£y, the vesponse o un inercasing market may bo tempered
by ita own sconomi conslderations. As we heard yesterday
as part of the work load of an
electricity undertaking is something over which it has no
control. The demands of new and increasing supplics simply
have to be met.

96

direct conflict 'llh Whai, the value of money is ddn! 'l'n
Ppravide adequately for !r\rlnlmn we should, in fact, be doing
the exuct oppsite, ie. the loan
years should be relatively low with o progressive Inerease
in the latter yrm‘l In this way the consumer would contribute,
by way of ctricity account, o nnnul! amous whish
would lpvl'vuh a constant figure i)

This is, per , better illustrated hy an uxnmplr‘ Consider
for inmm l:he installation of a miniature sub-station costing
R10 an electricity supply to a number of mﬂ»
Wik b e supplied from ‘minisub,
material benefit s the same whether the energy s lupplled
in year one, or to the next generation in yn.\- twenty five.
Since each of these conmmer groupe recel al benefit
from the minisum, fuir that Ihn uplt:iqud:m
real terms should be uuhmm:mly higher for the year one
consumer group? To put thig into figures, assuming interest
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¢ 10% and n discount rate of 10% in the purchasing power

at the present day value of monoy by the straight-line method
of loan repayment, These figures improve to R1100 and R110
respectively if one applies the annuity method of loan repay-
ment.
Guided by the trend shown by the previous figures, one could
uite revolutionary and yet follow sound economic prin-
cipals. In this I am suggesting a method of loan repayment
in which the redemption portion of the loan would be re-
deemed gradually during the early period with ever increas-
ing repayments as the maturity date approaches. This would
be a more equitable system of repayment since, in real terms,
the redemption burden would be carried equally by the bene-
fiting consumers over the life of the asset. In the example
chosen the repayments in the first md t\'rnty fifth years
‘would be R1040 and R1400 which, in urm., would be
equivalent to 1040 and R140 rﬂpet,uvelg This, to a first
Pt e glor e kgt oo
of 8131 by the straight-line method,
1 hape that the use of figures is not eonfusing to my audience.
The point that I am attempting to make is that, whereas by
the Eiraighiling mstha the assammtrs: i 55 ok year
would carry a burden which is 81 times greater than that
earried by the consumers in the twenty fifth year, this ngum
can be rduced to & Tatio of 7 to 1 by a simple geometric
progression of the redemption peyments througnaut the loan
poriod.

T have not gone so far as to suggest that the interest, too,
could be treated In ths way as ity mean b orrow
money to finance the loan repayments in the earlier years.
This propsal would probably not et with the ready appro-
val of our Town Treasurers al , in principal, I eonsider
it sound, Share capital used in the establishment of a mew
venbtze is, In eftoct, 8 1087 on which the intersat and rodomp.
tion repayment. is deferred. The whole economy of our
country and, in fact, that of the western world, js based on
this basie principal for providing wnrkin! capital
As mentioned in Mr. Palser's paper, the way in which the
loan is rodeemed departmentally is mun}y & book entry in
which o charge is made against the department making use
of the borrowe e Way in which the funds are accu-
mulated to provide for the oventual redemption should there.
fare not be at issue, provided that & sound plan exists for
moeting the loan on the maturity date.
In eoncluaion, M, President, vaxy | thank ‘having
invited me o coteibute ta a well Written bt
Palser can with justification be pre

MNR. G. NORTIE: GERMISTON

President, ek wil grasg mnr. Palser gelukwens
rdie refersat. Om werklik nut dearuic te put verg
redelike intensicwe studie, wat beslis die moeite werd is. Ek
sou grasg mar. Palser se kommentasr verneem in verband
met die valgende:—
An equation similar to that derived in section 5.5 for cables,
could also be derived to calenlste the most economie rating of
a transformer for any specified load condition. Would Mr.
Palser recommend this approach for d-mmlnmg the ratings
of distribution“transformers, be: mind that a trans-
former so selected is likdy 0 have a rlm\g considerably in
excess of the maximum load ?
In the example in section 5.5 it is concluded that, for the load
conditions specified and a peak load of 150 amps, the most
economie size of cable is 120 mms i ) if the escalation
the cost of electricity is 8% per an

is 245 amps. If this caleulation s Tepeated fer- imeress]
electriclty toste, it Will be found -th i i
lpﬂning cnmm di

& wald l.‘u:vfwr- be concluded Lh-l the most economic ope-
rating current & cable would cont
Ko its. |i£e. if the cost of electricity rises, However,

eacalation in the cost of cable is at least comparable with
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the esealation in the cost of electricity. Therefore, in the case
of new cable it would be found that the most economic ope-
rating current remains at 245 amps, or may even increase
depending upon the relative escalations in_ electricity and
cable costa. The aforementioned conclusion mmtm appears

to be ridiculous. It means that it is more economic to operate
a new cable at a higher load than the old cable of the same
size, simply because the latter was purchased at a lower

would therefore suggest that the most economic ope-
ing current can only be realistically determined if account
is taken of the escalation in the cost of cable as well ns of
cleetricity.

It is therefore suggested that, in the formula derived in 55,
an adjusting factor should be applicd to the eapital cost of
the cable, to take inte account

apparently unrealistically
low. Mr. Palser’s comments on this aspect would be appre-

MR. TREVOR GAUNT: AFFILIATE

Mr Pmldanl, financial analyses of the kind described by
are based on estimates of future oecurrences.
n be no better than the basis

e ulld\:y of an_analysis ca

S
may be carriod out, Several fackors affect the mechanicy
analysis, for example projoct size, project duration und mu-
tual exclusivity. There are technique for taking these into
count, 1 would like to comment on nother” aspect, the
choice of the discount, interest and inflation rates.
For long term economic stability: inflation rate < interest
or discount rate. The assessment of long term investments
depends significantly on both the relationship and the hanges
of relationship between t}

tical complexity increases if we don't make sipltring
assumptions, but this should ot deter s if w
eaningful
T ohuld i M Palser, then, whether it is useful fo_ dis-
tingzuish between “real " and “money terms”? These
terms anticipate certain sssumptions which should modify
e techniques used for analysis. Surely the outcome i the
=l long as the analysis correetly treats all assumptions
affecting the relative desirability of alternative courses of
action?
In choosing the monetary relationships to use In financial
analysis of engincering problems, as well as in doing the
Jrochanicad analysis, engineers may obtain valaate sssstanen
r treasurers (to w ic analysis usua
has to be acceptablel), T i like to thank both
Mr. Palser and Mr. Gorven for their most useful papers
addressing two sides of a subject which is very important
to all engineers interested in capital investment,

MNR. A.J. VAN DEN BERG: KRUGERSDORP

Om in die kort tydjie tot my beskikking konstruktiewe kom
mentanr te lewer op mnr. Palser sa referast is 'n onmoontiike
taak want dit is 'n lang storie.

Die referaat dek 'n buje bres  spektrum basices fnligting oor
ingenieursekonomie. en behoort 'n baie waardevolls verwy
singsdokument vir sowel die begmll!r a5 oner garde wie al 'n
bietjie verroes geraak het te wo

Die wiskundige begrippe
gemerk in die referast, muar il

tyd wat vir die voo
verwarrend voorkom.
:';;: 4 ;!meml: muatlvn of Investments” dek m;

ns die mees populére koste-
piioisy il " B, Dalsin' van anlluﬂnl
Die noodsaaklikheid dat meer nndac
leen word, word openlik gepropagecr deu
Komitee wat ondersock ingestel het na dls Thnihais. vea
Plaaslike Besture.

hlﬂd(u aspek. ver-
Brown:

L



Nie alleen word kostevoordeelontleding van munisipale pro-
jekte met behulp van die verdiskonteringsmetodes voorgehou
a5 'n evalueringstegniek wat beter finansicle kontrole hewerk-
stellig nie, die toepassing daarvan op 'n groter skual as wat
tans die geval s, is sen van dic aanbevelings van die komites.
'n Verdere aanbeveling mﬂ'd:! wverband is dat amptenare
soos Stadsklerke, Tesow Stadsekretarisse ens. opgelel
moet word om hierdie trkmrkr deeglik onder die knie te kry.
Ek dink mor. Paleer vordien 'n pluimpie vir die cenvoudige
maar baie interessante wyse waarop h: ferant opgestel
et.

MR. D. C. PALSER: CAPE TOWN

Mr. President, I thought I was having an easy time, un
Mr. Nortje came along. He has introduced snmemng quite
interesting, 1 will start with his contribution first. Clearly, in
the paper one couldn't go into all the varisus mlue!l 1 agre

i M thas. b 2a' chbl eneulakion; Fhs eacalatian I the
cost of the cable is not taken into account. 1t was purely a
simplistic ealculation to bring out the principles involved
and to illustrate Kelvin's law. But clearly it can be exten

to take into account growth. I personally have mot looked
&t this one yet but, in view of what Mr. Nortjo has said; I
will now

Going new to e, Witfer's omtoiotion e speke
fareat Tekes. He ovmis to' preter Mokia: sk T W alluti-
nary case and then wndertaking sensitivty sdiea. 1 have
doubts nbout this. | think it can be done either way. The ad-
vantage of the non-inflationary case, though, is that if you
look at the Teal interest Tate then, with time, this is likely to
remain roasonably steady at sround 3% in real term:
respect to loan capital and 6% to T% with respect to equiu
capital. So, if you start with these figures, you are

safe all the way through. Then you canadd on what you it

10 be 4 suitable figuro for inflation, Mr. Stoffberg mentioned
the sccomtancy prosedures and 1 agres with him that ey
d not be taken into account in econcmic studies, They
have nothing ut all t do ith sconomie stuslos
1t is purely an sccountancy procedure, but the Tate at which
the City Treasurer recharges the electricity undertaking, or
@ particularly project, influences only the break-even point.
1t does not effect the ultimate economies of the scheme, You
get the same answer cither way but the break-even point will
change. If you have heavy repayments in the eatlier years,
you find you bresk-even further out in time, So the sinking
Tund method or the snnuity method of loan redemption will
only influence the breal-even point but not the ultimate out-
come.
Regarding Mr. Hugo's comments, | agree with him sbout
inflation, but this will only influence the burden on eonsu-
mers. It is true that doing what he suggested will ease the
brden on the eonsimrs. 1 il epread # out morg eveh
over a period o Bt thisk b knewe whis . Ir 14
o talk fo City i They have & mind of their own!
We, in Cape Town, used to work on the lnnlnty method but
recently changed to the stralght-line method. I think however,
that we would have a job persuading our Treasurers to adopt
r. Hugo's proposal. T would Jike to thank the speakers for
their contributions. Thank you, Mr. President.

MR. D. H. FRASER: PRESIDENT

Mr, Palser 1 would like to express the thanks of the delegates
for the effart you have put into the preparation of
your paper. In the written form it is & book rather than a
paper and, as Mr. Wiffen has said, it will form a valuable
Teference work for the members of the AMEU. In apprecia-
tion I ask you to accept & tie with the thanks of the AMEU.

THE TRAINING OF ASIANS FOR THE
ENGINEERING INDUSTRIES

By DR ALEC SOLOMON
D.

.Ed., B.Sc., FSALEE,

RECTOR, M. L. SULTAN TECHNIKON, DURBAN

MR. D. H. FRASER: PRESIDENT

We come now to the last of the formal papers to be presented
at thiy Convention and you will notice that this, like the
other three papers, is on & mubject of general rather than
apecialised technical interest in deference to the non-technieal
delegates present.

The subject is nevennelmu of vital impos
lities and all other employers of skilled teehnical manpower
at this time of critical shortage of trained personnel. Non-
whites are relative newcomers into the professional, semi-
Drufénaional and sklled tochnical Fanks in engluesring in SA
and tribute must be paid to the intercst and enthusiasm of
the muny dudlcated men and women who srs engaged in their
education and training. Dr. Alec Solomon who, up to the be-
winning of last month w-: Re:bordf ML Sultan Technikon
in Durban, has been among the leaders in this field and wo
are privileged to havo a man of his ability and experience to

speak to us today.

Dr. Solomon's acadermic ladder:[s & long and Impressive oné.
After obtaining his National Diploma in Electrical and Me-

rance to Munieipa-

shanical Engincering and both his Trade and Technical

ese degrees, he then obtained his Doctorat

in Education from the University of South Africa.

Dr. Solomon has been awarded numerous bursaries for
remrch m technical edueation overseas, and the lmmi&i!!

ng his research has been invaluable to Techni

i:duuhn\ ln South Africa.

Since arriving in Durban in May 1070, he has served on
numeraus ‘C;;,um::l JAnd Committses involved in_education,

commerce and industry, including service on the Councils of
the University of Durban Wuwul d E
b ek g s ey le and the Mongasutu Tech.
Dr. Solomon is a_Regist md Professional Enginee)

!‘elluw of the SA Institute of Electrical Enl!n!;‘e’rl ;:’: in
addition, a Member of the SA Institute of Electronic and

lhdin Engincers. Gentlemen, I give you Dr. Alec Solomon,
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INTRODUCTION:

The zapid advance of selentitic discovery snd ita upplica
s gone far beyond anything that could
d fifty years ago and man is showing himself
to be capable of greater achievemen by ¥
The dangers of maintaining a static pattern and system of
n have been realised. All countries have had ta do
t deal of self-examination and re-thinking abeut the
eaknesses of eoncentrating all tertiary education on the
leun‘d and academic traditions. The ges ducati
philosophy which technolog .a..mf,.-
have been so rapid and of such magn
boen beyond wr gragp of many indiv uhml
tionists and toachers
Ther: hool authorities wh
feel inadequate if
ally acespted professions based o 2tion
t s, in some_cases, considered um!wmrrd to enter an sp-
prenticeship after matriculation and th nikons are still
considered o poor substituto far the wniversity

& problem commo
ealised that t

The need for educated manpowee |
all countries, It is being

existing pre-war were inadequate for developing nee
th he industrial reforms taking place o

tonal wstem. This

5 additas ‘on, beball lofthe
lonal Associstion for the Promotion of Tochnical Educa:
tion, in England said:—

“The e I view s the development of the
Industrta) pruduruvlly of the co e uttermost
limits consistes

welfare.

Technical education by its very nature has to be pr mf.\[lv
orientated; since it requires the use of tools, macl
jts approach Is therefore realistic. For thia reason
it tends to be regarded by those unfamiliar wi
teekinlogy’ ox Endeattabie, ducational
ture development, woid of intell
istic und negleetful ‘of spiri.usl values

in_eul-
fual valas,

In many countries throughout the world liberal studies or
general education in one form or another is part of tech
ucation at all levels and not only is a good deal of time
ed to this part of the curticalu but It fa also wél
ed. The aims ely: to help the stu-
dent to understand his social environment, to be an adequate
member of his community and to learn that no
ture whe.her dependent on birth, wealth, I
education, profession or oecupational le
to dominate society. This is acceptod as a rum
sty at all leveln of technieal education b
depens of cach mormiy
every other member and th
I members of the community,
The growth of seience
specialisation has created u 1 i o
# demand for equality of opportunity in edy

m
of the inter.
T i

rdependence of

e indus
fore the int

It has been evident that in every iy indust
try rapid expansion of indu
blems in the rpcruitment and n'an«mi‘ of all
qualified porsonnel ie. craftsmen, technicians
other relevant personnel.

tegories of
gincers and

The problems I have referred to are also portinent to the
Republic of South Africa and substantial evidence of this
the launching of the Manpower 2000 project. In d(mmn uur
country faces mmu. unique problems and demands not o
b the natio ustry hes to move with the
l!\nhnl: times, but lya because it must move h fas \\4 r
than other countrics that it can afford to \nm..lunmmly
carry the double expense of logically advanced indus
try and enforced emplayment of unirained and mefficient
Inbour.
There exists in the Rebublic faclities for education and
wining for L cthnic iroups and these faciities will assist
rov

in p , sdditional souree of recrultment for com
meres and indust
As many of S ates present may possess

knowledge, o perhaps m of the Asians in §
Africa T thought that before dealing with the education and
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Dr.

lomon addressing the delegates.

ngineer-
h their

of Asians at the respective lovels for th
ing industries it would therefore be beneficial to
origin and their historical and gencral background.

HIS
THE A

[ORICAL AND SOCIOLOGICAL BACKGROUM
ASIAN COMMUNITY

introduction of Indians into South Africa was d
various circumstanees; among them the
of Natal in 1843, opening the
British immigrant
engage in continuous
tions, on which the Bri
init pended

sh annexati
h‘lHLbry to settlement I.-\
uctance of the Africans te
bour on nw e % sugar planta-
Lish settlers’ hopes for the new colony

The European settlers were too few to mcet the require-
ments of the colony's development. and in any casn were un-
suited to do much of necess: work. Ta m:
o Isbour, the uu looked 10 India, wich the Tesult that
the Natal Legisla Asserubly negotiated with the British
Government and the Government of India and leglslaind far
inkroducton of Indlan labour inio the Colony and the
n Durban during Movember, 1361
The enabling Act pru\'nlr‘d \ha{ Indian labourers be recruited
nd indentured to employers and the cost of bringing the
workers from India was shared by the sugar planters snd
the Natal Government, Under the agreement between the
Governments of India and Natal, the immigrants were to
work for five years on the sugar estates. It was agroed that
at the end of this period they could either enter into a further
contract or become ‘free’ Ing f]lallb. and ! after a fi
five years of “industrial residence’ in Natal w-,- were entitled
to apply for a free plot of land in liew uf the cost of repa-
triation,

the deman
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Indian immigration to South Africa was a selective process.
The indentured system served as an alternative to slavery,
After the contract expired the labourers became automatic-
ally free.
To better understand the complexities of some features of
the Indian community which distinguish it from White
soclety it is important, for example, to appreciate that, al-
though they are referred to as the Indian community, a
e that mplies & memmure of Bomogensity, Iadians wew 8
much divided people, by race, religion, custom on.
Canvenience in nomenclature and the need e uniformity
Bew exsfarred ox them & bemageualy they do mot. possess.
misconecption is to look on them as one people,
L in fact they are many peoples, as divergent in language,
origin and tradition, as the peoples that constitute the con-
tinent of Europe. Muslim and Hindu are the simpler classi-
fications that deseribe them. Each of these however, is sub-
divideds Muslims by territorial orlging; Hindus into Telegy,
T, Hidl 2od Guiirall ageaking groute. Though the
system village order from which Indians -yrinz are
umkl" d.mn. they still have a great influence on Indian
domesti
It was xignmum fux Natal st although the ] im s
lation comprised only three per cent
Tatidn s the tima, t constitutad ove: 12 per nent o e Norel
populatiol per eent of the total Durban population.
Iis uILmlhd hat Nataps ‘ndion ‘opulation &t present is
approximately three-quarters of a million eompared with a
White population of about half a million. As anticipated,
ek ar incrotae In the Tndlan community gave o 1o ey
problems eg. those of employment, trade, schooling and
housing — to mention but a few.
For the first 70 years of their over 120 year history in this
country, they remained essentially oriental, ridden by caste,
religion, snd custom, their education being confined to reli-
gious schools and the vernaculars, except where in Christian
Seisolon s::-unl- & few fortunate ones were able to enjoy the
elementary of & western o
Even at the turn of the century, the number of Indians en-
joying some form of education other than religious education,
‘was extremely small and seldom went further than standard
11, the attainment of standard IV was & major achievement
and conferred upon the Indian boy and his family an element
of social status.
Tt was only in the last two decades or so that serious atten-
has been given to education at the secondary school
level. University education is an even more recent discovery
which at one time was the privilege and desire of the few,
rathen than the right and the ambition of the many. In any
easo, It needs ta be mentioned that in Natal there was no
University College even for Whites until after Union in
1910,
With the rise of an Indian middle class there emerged abili-
ties which in the !nmﬂlu western pattern, impress o society
with stability and This lmlin\ middlu dam s
l.lnwll identical in growth and character to that found in
estern_communities, and indeed ia the muh of the same
Toreon, Tradition and custom remain, it is true but they aro
fighting a losing battle. Indians are moving towards the
homogeneity of western soclety.
Partieularly noticeable in this “silent revolution”, slowly re-
mullld.ln] the thinking of the whale community is the change
come aver the traditional conservatism that charac,
brertophosgritry g o o of
'duwllvl\ and employment. Instead of confinement to homes
, girls are g s proceed with
ih&\x »mdLu a8 far as poss

EDUCATION

Soan after Natal received responsible Government in 1898 it
nat only took sway the franchise from Indians but applied
segregation in schools.

There were three types of schoo
Aided schools and private b
From 1894 nh. sducaton of Indlang was in the hand of the
Nutal Edueation and the Indian

School Bonrd established in 1579 was abolished. Traditional
education made an impact on the early Indian Community.

— State schools, State
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It was tied to religion and knowledge of the sacred books and
thus confined to religious didactics so that the westernisation
@b westemn education was delsyed during the
first decades of Indian presence in Natal, After the Cape
Town agreement of 1927 which stressed ‘upliftment’ and
iwestern standardy’, Le. that ndlan South Africans el
be more acceptable to the country if they
mmber of changta in appreach to the Traditional” caltere
conld be became an article of faith for In-
dizns, Ctlsenahip ngm were their major concern,
English became the medivm of instruction. Gradually com-
‘munication broke down between the younger and the clder
enerations. Syllabuses were more or less the same as those
for Whites and Western education deeply affected the pro-
cess of breaking up of the Indisn’s society.
Education for Tndian children is today eompulsory
controlled by the Education Division of the De
ndian Affairs. At present there are 217598 students/pupils
;::ndllnz £ 400 schools in South Africa with the majority
g
Higher education had already received attention, In 1936
part-time classes for those who wished to study in the Fa-
culty of Arts at the University of Natal were srranged; In-
dians were, however, limited in the faculties to certain sub-
jects, The University of Durban/Westrille was. established
in
With reforence to tochnical and vocational education, al-
ough part-time commercial and technical classes were

l.vlill-hle for Indians in Durban from 1930, it was not until
i ga

ln uarm. of the Indians Advanced Technical Eduestion
No. 12 of 1065 from March 1ot 1903, the statun of ton Ot
Iege waa elevated to that of a College for Advanced Tech-
cal Education, placng on the sams lovel as the White
alleges in Town, Durban, Johannesburg, Po
both, Pretoria and the' Vaal Tringle. The. Tochnlion s
gniaue insitution in that it is the only Insttution af it kind
for Indians in the Republic of South Afrlca and Turhesrms
it 0 ‘nnice . that e bas Shres. clisabi institations on
one campus. These arc a high Sehool, & Technical Collog
and & Technikon,

EDUCATION AND TRAINING FOR THE ENG!
INDUSTRIES P

the education and training of Indian personnel at
tive levels a8 required by the enginesring mdustrics, s

(a) The M L Sultan Technikon (craf -
St n nikon (crafe apprentices and tech-

The institutions which provide the necessary mamu for
e respec-

(b) The University of Durban/Westville (engincer
Tix sl (engineering under-

1. CRAFT APPRENTICES
i) The Aims of Apprenticeship

Much has been written and said about apprentices and
apprenticeship training and it would be well 1o view
the meaning and aims of apprenticeship.
Tt has been stated that “The concept of lmlnmll.elhip
is characterised by the duality of its nature; the ay
prentice ia both learning &nd earning; the employer
I. both =nhung him l.nd paying him for pwem
renticeship thus forms part of the system
ut education and part of the econemic v.um, and the
Ry it lopweriliandy Carme Inrgely ipon, its
success in harmonising the interests of education.
production”,
The obligations of master and apprentice of the ‘eraft
ild" days do not differ radically from the obiigations
of the contracting parties of todsy. The significant
changes would be in the light of the application of the
obligations rather than in the text, e.g. in reference
to the master's obligations it was stated “that the
master was required to provide bed and board and

47 VMEO KONVENSIE — MEI 1881



technical training lnd ‘whatever is necdful for an ap-

somef 50 small salary; Wmehmrs

:hoollng nnd & knowledge of language:

On the part of the apprentics, s his share af the con-
venant, were demanded nb!dienw, self-control and

fidelity to his master's se he was expected to
tect his master from !m, mt to steal his master's

£90ds ‘nog by sixpence in the year' and not to frequent

inns or gaming houses.

‘The obligations of both the employer and the appren-

tice of today are very similar to those of their counter-

master from whem he secelved soclal
m.ummn But a revision of the present curricula to
include one or two cultural mh)ctlu would be of in-
estimable value to broaden the apprentiees soclal and
ural und so that he would willingly accept

he satas mwn:[hﬂiue: of citizenship.

i) Trllnn.(l of Apprentices

The Apprentice School is one of seven Divisions of the
M L Sultan Technikon and was cstablished in 1975,
Previously it was an integral part of the Division -1
Technology but due to the phenomenal growth in a
prentice enrolment t was necessary to establsh %
separate Div
The table beluw Hioatrates the sigaificant fncresse in
the enrolment at our Technikon of apprentices inden-
tured in the metal, motor and building industries:

TABLE No. 1

Total No.
Year Apprentices Enrolled of Designed Trades

1969 185 2
1974 765 42
1976 1008 47
1976 1007 53
g 921 49
*1978 669 a1
1979 687 41
1980 11 49
*Decrease in enrolment due to recession in the
Building Industry.

In the Apprentice School, in addition to ¢ Fnotthe-
g time and part-time theoretical courses for in-
ivnhmd nppmntlms Iudmg to the Nauunu ’l'ef.b.hlrll

the Technikon offers st the request

wml |.|-§=a Gl it :pr-dlc.l ot
shop training to certain groups of apprentiess.
he practcal training, hieh wo reter to 5 N
tion Tralning”, Is
schedules of practical training ns presexibed in the
Apprenticship At by the Depariment of Labour for
the various designated trade
e eninering trades e eatered for
to date

i) mfrelevmlnn Mechanicians

ii) Instrument Machanieians

) lers

vi) Rlﬂb/lblmmmmlmlkn Assistants for the
Sout ways (Special course)

I'Iﬂ Td-phnne Hemnldlnl (G.P.O.)
'l‘ﬂlnnel from the SA Indian Naval Battalion

and Instrument Mechanic-
ians for SASOL II and IIL On Apxﬂ m. 1980,
practieal courses for training of -
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troduced. The introduction of this scheme has

project which was launched just over & year ago.

2. ENGINEERING TECHNICIANS

i) Introduction

The technician is pre-eminently a product of the ad-
vanced industrial society and does not emerge until
industry has reached u eertain degree of sophistication.
Because of the shortage of enginecrs and thoir im-
portance a Commission of Enquiry into the Methods
of Training for University Degrees in Engineering
was appointed in 1957 under the chairmanship of Dr.
R. L. Straszacker, The first two parts of the Report
were published in 1965 and Part 1II on Education and
Training of the Engineer appeared in 1969,
The Report is the most authoritative statement on
engineering education in South Africa and is of great
value. Unfortunately most of it was written before the
concept, of advanced technical edu:ltwn had  suffi-
ciently developed in South Africa.
Th propossl that all engineers should hm a \inwnr-
sity education and that a common core be provided
cach branch of ¢nginesting around. which. variation
in cantent, arientation, omphasis, pace and level co
be introduced is however not acceptable today.
One ean find the reason for this in the Report itsel{
where it defines the role of the Technician as follows:
“An Engineering technician 8 one who is qualified
by spocialist technlcal mnd 3 practical training to work
under the general dirvetion of & Drofassional sauinser.
Consequently he will require an education which,
Whilst not so broad or as fundamental as that of the
professional mgmem, niaden st udequate knowledge
of mathematics and applied scienco related to bis oun
speciality, The techniques employed demand mequired
experience and knowledge of & iesis branch of
engineering, combined with the sbility to work out the
details of a task, and he should be competent to in-
struet and supervise skilled craftsmen when necessary.
The work of technicians, therefore, includes ok of the
lpcclallud categories of technical work between those
of the eraftsman and the professional =n.me=r r
In En‘llnd the Commitice on Manpower Resources
for Science and Technology used this description in its
repart on the 1065 Trienninl Scentitic Manpower Sur-
: “Techniciang and other technical supporting statf
occupy @ position between that of the qualified scicn-
tist, engineer or technologist on the one hand, and the
skilled foreman or craftsman or operative on the other,
Their oducation and specialized skills enable them s
exercise technical judgement. By this is meant an un-
derstanding, by reference to general principles, of the
reasons for and the purposes of their work, rather
than u rellance solely on established practices or ae-
cumulated skills".
The need and the desirability for the m ing of en-
gineering personnel at both the ies and the
Colloges was postulated in the long awkited Van Wyk
Vries Commission Report which was relensed
during 1975,
Referring to the Republic's manpower necds, the Re-
Port says: “At present, South Afriea's gregrest man
power need ia for technicians and other personnel at

the intermediste practical level s and
commercial and industrial concerns in this cousiry are
clamouring for more peaple who are able to apply

their sclentific knowledga directly s yo o make pro-

duction, management, administration, marketing, etc,
raities canniot produce the:

mic, and it would be

Wrong to jeopardise their high acadentic standards

by u:;é:nlng to them & task for which they are not

'!'Ilnrz is @ crying need in South Africa for practical
engincers or high-grade technicians, practical mana-
gers and organisers, who ought to be trained at Col-
feges for Advanced Tochnical Education.”
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TA

From various surveys on the functions of engine

it s bocm astabliabod thak shost Gu-Aind conctatzats
on theoretical functions (research, planning, theoreti-
el problems, teaching, etc.) oné-third on practical
funetions (construction, installation, production and
mllnmnnnu ete.) and the remaining third on manage-

A llnur Iook at the definitions I have just mentioned

makes it very obvious unctions
o by enirasind. 1o, toshnleians’ s they. engkobering
technicians or technician engineers.

i) Training of Technicians
In the Republic of South Africa the education and

training of Technicians is carried out at the Techni-
kons of which there are six for Whites and at the

M L Sultan Technikon which is the only one for In-
dians in our Rej 3

The Technikons do mot award degrees but econduct
in

courses for the National Diploms for Technician
Engineering and successful candidates receive a Dipl
ma which ed by ths Departement 't National
Education,

The minimum entrance qualification for admission ta
the technician courses is a Senior Certificate (Std. X)
with Mathematica and & Science subject.

The duration of the Diploma course of approzimately
28 subjects ia the equivalent of 2 years full-time and
is conducted over 4 semes'ers the equivalent of each
being approximately 18 wecks.
The Technikon presently eonducts engineering courses
for the National Certificates and Diplomas for Tech-
nicians. Some of these are

Civil Engincering

Electrical Engineering (H.C.)

Electronic Engineering

Instrumentation

Mechanical Engineering and

Production Enginecring

BLE No. II

At this stage I would like to draw the attention of the

delegatees present to @ very Important factor. In deal-
ing with the “Tra of Crufi, Apprentices” and
now with the “Tum Technicians” 1

stantly made reference to National cnnlriums nnd
Diplomas.

This is tremendously important in so far as the ethnic
sollegea or institutions are concerned, The reason for
this is that several years ago s strong move was made
to Teduce the work load on the examinations section
of the Department of National Education.

It was felt that the respective State Departments
should conduct their own examinations and be respon-
&ible for awarding their own certifieates and diplomas.
I objeeted to this very strongly on the grounds that
firstly it would have been extremely difficult to eva-
luste the various qualifications and secondly, and
perhaps the most important reason, it would have
lead to and encouraged diserimination.

In addition to the thearetical tuition, students devots
st least a third of their time to practical laboratory
ok in subjocts such as Applied Mechasies, Frinciies
of Electricity, Workshap Techtmiony aed &

After mecaseful completion of thetr studles the brtnee
it Tavs a gy e T T
training &t 4n approved oiganistion or undertaking
after which the National Diploma for Technicians is
awarded to them.

3

8. ENGINEERING UNDERGRADUATES

of Durban-Westville started its Bachelor
cering degree in 1970 with 4 students. The total
enrolment in the Department of Engineering in 1979
reached a figure of 160; an annual growth rate of over
30%. As this growth rate is considerably larger than
that of the University as a whole it s clear that there is
asing acceptance by the Indian Community of
engineering as a wvfelihn
th an understanding of the many difficulties facing
students entering this !:ela of study, the University intro-

Student Enrolment in the Division of Technology for Engineering Courses (Per Annum)

YEAR 1971 972 1978 1974
NUMBER 57 95 161 228
% GROWTH PA - L 59 48

1075

1076 1977 1978

826 414 258 568 513 425
46 27— 59

Courses are offered in the Division of Technology on a full-time, part-time and sandwich basis.

Certificates
Natianal Certificate in Archit i

duced & number of novel featureg into the degree course

National Cortificate in Building Technology
National Certificate for i in

v.o assist, them to Teach their goal of a rewarding career

the most controversial ehunge
wmnmd i olhar universitin in Soith Africa was the
of the course to six years.

Surveying
National Certificate for Technicians in Mechanical
Engineering

National Certificate in Mechanieal and Electrical

Draughtsmanship

National Czﬂiﬁulz in Mechanical and Structural
Draughtsmansh

National (hrhlnu for Technicians in Production
Enginesring

National Diploma for Technicians in Civil Engineering

Ntl!wd Blptum (vx Technicians in Electrical Engi-
s (light current)

ngml D!;plnm for Tlchv\u:imn in Power Engineer-

ing
National Diploma for Technicians: Telecommunications

‘While the Bachelor of Engineering course has the status
of & 4 year Bachelor degree course (and is recognised by
both the SA Council for meunnn-l Engineers and the

first, in the second half of the third year, is roughly
equivalent to the vacation work required by South Afriean
Universities; the second period, in the second half of fifth
yenr, is at o more advanced level, of the type required by
SACPE for Engincers in Training.

The year of industrial experience serves two very im-
portant functions. It enables the student to lppmcinu
the significance of his theoretieal and practieal training
in & real engineering environment and it prwridu him

Forceast. of growth in student. enrolment for the next ten year period

YEAR 1981 1982 1983 1984
NUMBER 606 ) mnz 66

1989
1080

1985 1986 1087 1988
819 872 024 o7
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an opportunity to demonstrate his value to prospec-
tive employers.
The lmpunane(- of these pointa has been accepted by the
ive and a training officer has been appointed to
lhe industrial training and maintain the neces-
between employers and the University to en-
it that s salesks sen #17mm a* howid Arahiiry
The motivation for the five year academic training was
largely the fact that fow engineering students (of the
order of 1 in 5) eomplete the 4 year course in the mink-
mum time, It was felt that it would be more logical to
design u course which could be taken more slowly by the
normal students. (A four year option is available for lk‘l
student who has already shown hie exceptional ac: o
abilities in his school career). In a
engineering courses. have boen included in the curriculum,
Some examples are English/Afrikaans, Geography, Geo-
108y, Industeial Peyehology, Business Eeonomie and Geel
Communicatio
In 1679, engincering courses wero offered in a new Fa-
culy. of Engineering, in the branc
Electrical and

aculty of
Science. The creation of a full Faculty will further en-
hance the excallent ties which have been pull-up between
the University and the engineering profess

CONCLUSION:

The expansion in the development of commerce and in-
dustry in the Republic as a whole will require large
numbers of highly tralsed personnel and in the knowledge

¥ Tesources cannot adequately cope with
one does not have to be an optimist to pre-
422 'n glarisus ara of change which will see the realisa-
tion by the Asian community of their worth and potential

iere can be no doubt that at present all groups are en-
joying many of the privileges which at one stage were
exclusively reserved for Whites only, The number of e~
‘ployment opportunities that have become available to non-

white youth in reeent years is not only encouraging but
gives one tremendous hope for the future of our country.
The significant expansion of some of the older industries
and the development of new industries all of which re-
quire new facilities, new numkln\s and supporting ser-
vices, and at the same time, open Job oppor-
tunities to all the peoples of our kmpu\.z . This will de-
mand that there should be closer liaison between com-
merce snd indatry on the one hand and the Technlkona
and the Un es on the olher so that a more effica-
clous syste of education and. trainiag for sl groups can
bo established to the mutunl benefit of all concerned,
thereby masisting In roducng ependence on foreign
countries for technieal expertise,

In view of the changing character of our eountry, both
technologically and socially, there s & challenge for each
and everyone of us and that is that we should take an
indepth look at the colour uestion, which s and always
has been a determinant, and come to terms with it in &
far more ealisic and dignified ManSer thea We. bave
done in the past.

There is a tendency to :ﬂvuum up hatred &nd bitterness
whenever reference is s ‘Race Groups';
could we not recognise :hue e el roups
which give South Afri unique multi-cultural cha-
racter. In Tecognising the dignity of fhe culturally dif-
ferent group and its individuals we must therefore Tespoct
the differences such us historical, sociological, ethnolo-
glcal, Teligious and language, ste,

1 believe that we must not only Tecognise and respect
these various characte of the cumml group, but
that they should be ncmmnlorhlld and gl
of priority and, by so doing, our R(')Jub]m may become a
mosaic of cultures through which bitterness and hatred
are rejected and a catalyst may be provided for uniting
our people in a totally new relationship which will be
acceptable to all and which, I believe, will achieve the
objectives of the Manpower 2000 projoct, namely: “In-
creased Pmdneﬁmy and Industrial Growth Through
Trained Manpower
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DISCUSSIONS
BESPREKINGS

MR. R. M. O. SIMPSON: HONORARY MEMBER

M. Exésideni, Cesliomas, 1 is a great privilege and a heavy
rmpen.n!!lllly to have be o open this discussion on
Vs address on “Ths Tralning of Asians’ {6 the
Enginesting Industries.”
In framing my comments, I have done so as an Engincer of
some years of experience and, if I have broadened the scope
of my comments to include the time element, I hope I will
be forgiven, but [ have been most 1nlbl(‘ih>d in education and
training in all levels and diseij Engincering, as the
shortage of skilled manpower s just a5 dasmaging 13 houtags
of eapit
T was most impressed with the author's hlslnnuJ mmduamn
of the Indian (or Asiatic) into Sum.b u ica. us all a
very good foundation on which to a) e
certainly shows Natal's rn'pnnsl'bﬂl!y in this regard,
His comments on the need for the education and training
of our diverse population in this rapidly developing country
are of great consequence, particularly in respect of the need
ta provide avenues of employment for our rapidly growing
populat
The avenues based on the engineering skills are probably one
of the most important, I know in the clectrical engineering
field this shortage is critical,
This general shortage of skilled staff will seriously effect
the country's necessary growth rate unless we ean alleviate
it

I have taken some statistics from @ Training Symposium
“Manpower Training and Development in the 80's" which
show the estimated growth figures of training a wide Tange
of employees based on investigations carried out by the
“Wichahn Commission” and set um in Report No. 2.
shows the estimated training requirements in six occupatio-
nal groups, one of which is Ihn of the skilled employee.

In this group they estimate that in the 8 year period 1979-
1987 the uanw-. of 570000 people will be required, or an
average of 71000 por annum, to meet an estimated growth
Tate of 45% (cnp)
To achieve this will require some changes in and extensions
of our training facilities and the possible introduction of
some emergency scheme
1 recall that, during the last war, the Navy had great diffi-
culty in Tecruiting sufficient trained mechanical and electrieal
staff to man the many small craft being built, such as eor-
vettes; mine sweepers cte., and were compelled to introduce
erash courses for this purpose. The scheme worl and
{he quickly frained seff op operated and maintained many of
theae small ships at sea and in action.

Today we ean regard our staff situstion as being at emer-
gemcy Iovely R niould tale spaclid stape i i slepont 10
alleviate this problem. One suggestion could be to carry out
a carefully detailed study of the actual work carried out by
Cach silllod group and transfer some of the less responsible
items of work to the semi-skiled group afer putting them
through special crash cou
We might siso earry o at all levely from the Profes-
sional group down as, in my opinion, professionally trained
il i il covi b ves 15 Toche
kon trained Diploma and Higher Diploms technicians
It must the present shortage of skilled staff
s very ﬂlmu;mz 0 nny industry.
The following are training rates for the eight year period for
occupational groups:-

Over § Years Annual

Professional Employees 1800000 225000
Management Employees ——wm. 460000 56250
Foreman SUpervisors —..—... 280000 35000
Skilled Employees ewmwmmneme  BT0000 71250
Semi-skilled Employees 1142000 142750

‘You will note that the skilled and semi-skilled growth require-
‘ments are very high.
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1 would like to have Dr. Solomon’s comments on this aspect.
In his experience in the training of Asiaties, has he found
the present methods suitable? Have the Asinties an sdequate
background to ensble them to wsimilste the engineering
knowledge or should some pre-course training be given?

His cflurt in the traioing of Englneceing | chlmlr_um is par-
‘aalarly moteresrthy uad b o large saie ing to pro-
il e e el e e
Dr. Strazacher’s report on the “University Training of Engi-
neers". He advocated two avenus of lminll\x'

(1) The seademic and (2) the more practical bused on
personal ability initiative and Jsaammp ability. This second
avenue js to 4 large extent being pro d by our Technikons,
such &s the Sultan Technikon, in Llu-l.r Technician Diploma
Courses.

1 understand that s the Durban/Westville University the

Engineering Degree Courses have been extended to 5 and 6

years to give time for additional practical work and also to

incorporate the humanities in their curriculum,

I would like Dr. Solomon to express his opinion on this

aspect. Would it be of help to include the humanities in his

Diploma Courses?

The Incrsases fn ensalment frim 1971 to 1980 of 7 to 425,

or an increase of 7.4 times, is most gratifyin

In conclusion, I must apologise T madE e Seimith
my comments, and once again congratulate Dr. Solomon

o5 & smest vabitbla papes) I Ban $hrem oo Ak loniie, &3

open this discussion.

CLR. C. VENTER: JOHANNESBURG

. President, 1 want to go a little further than just the
Tadian populstion, e T iy thit e b e e
racial group in this countey that ean make progress or exint
without the other racial groups and I believe it is going to be
a joint effort in future and not the efforts of one racial
group. I would 1ike to expand a little on that and I st o
& off 4t u different tangent, Commenting on the pape
h, Mr. President, I have certain nl|em. Whlte that 1 wa.n:
o biing out. The st hat It v ooy ignified to
enter into an apprenticeship after mllﬂcnlninn I do believe
that we should all work together to get rid of that idea. 1
know that that ides exists amongst the youngsters, because
it hu been planted in their heads that they should o to uni-
versi
Thev can be trained in different directions and that {s most
essential, will prove to you just now. Thero is a need
for educated mnpwu That, I think, is very, b impmuL
Much is being said sbout the launching of th er 2000
project, which is primarily to awaken in us ﬂ‘\e et 1
what is going to happen in the year 2000. Where are we
going ! According to Professor Gideon Jacobz of the School
of Business Leadership of the University of Witwatersrand
we will need, fn the year 2000, at least 1 million additional
engincers and ptnwlt in tep management, We
create work o for 8 million additional peaple.
“Tha ) whet ra 674 b add ki . o n what s
are preparing for
Mr. Pmmm. 1 DLl S o i S o i T
top being waiters and labourcrs. They must coma
It ety W S o professional fields on & much lurge
seale, They ave in commerte as shap keepors, but should enier
the field on & much wider basis, because I beliove they can
mical field as well. Than
there is & question of training. We have a tendency in thi
of Iabour, & at m—
sent, to all want to train lbour. When we come to a valley
period such as two or three years ago, nobody wants to take
on apprentices. Has the time not come fu more encourage-
ment and & greater effort on the part of the Government and
nrgu.u»uam such as the Dmlupmm and Training Fund of
the ECA, the Bifsa Fund and SEIFSA Fund to give much
Jarger monctary grants to employers to train employees
during valley periods in the economy, so that when we get to
the peak periods we won't suffer from the same shortages aa
we are suffering from at the moment. I do believe that a
very concerted effort. will have to be made in this direetion.
As for the roference to the student enrollment in the division
of technology for engineering courses, 1 find this very dis-
turbing. There is & complete negative growth here, ;, it not
possibly because the M. L. Sultan is situated in Durban?
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Should thry mot expand? Should they not have branches in
Cape Town wnd Johannesburg? There are 75000 Indians
living in Johannesburg. Should there not be a training
oppartunity for them as weilv Is there no resistance on their

part to coming to Durban to take & eourse here. Should we
not have a serious look at tha sort of thing?

1 would like to hear the comments of Dr. Solomon on the
projected population growth of the Indians in Natal. The
growth in enrollment should be brought into relationship to
e growth of the population in the area. Ln us have a look
at & few of the sspoets that we are going to be faced with in
future. We look at the population of the RSA today and, if 1
may express it in round figures, it is about 26 million people,
af which 5 million are white. If we pmect that to the year
2000, according to figures supplied by the University of Port
Elizalicth, the population should be around 51 million, of
‘which & million will be white and the rest black. Then you will
mnlu:e um. xf o hlvc o casele K millio adiional ;nb 5
‘portuni 000, we will have to m:
‘use of nw .uu o l..u..m, Cotvareds and Blacks The Blacks
wve become url The urbanisation rate according to
Professor Oosthulzen of the Rand Afrikaans University is 52
per cent per annum and where we have betwoen 8 and 9 mil-
Tion blacks living in the cities of the Republic at the present
‘moment, the figure will be 24 million by the year 2000. They
will require wark and we have to roate opportinities for
them,

But, let us have a look ot what is happening as far as the
births are concerned. According to Dr. Fred Williams in a
:mak e publshed, ‘ntitled “Where have all the children
il ot the whils I B4 1o 1970 were 23,5 per
yogulas i il it dropped in 1970 to 16 per
homsand. dmpped ‘by 86 percent during that period. Do you
realizo that the average white SA family now has 212 chil
dren per family and 211 fs the absolute minimum to re)
a generation. We are just 0,01 of & child above the lbseim.e
‘minimum that we ean drop to.

Do you realize that, as far as the blacks are concerned, the
births were 45 per thousand in 1970 and dropped to 855 per
thousand compared with 16 per thousand for the whites. Do
you realise that one of the main reasons for this tremendous
drop is the fact that the whites have gone sterilisation mad
in this country. Do you realise that between the years 1976
and 1979 throe ht thousand whites, males and females,
were sterilised in this country. That is an average of 70 000
per annum. We are actually sterilising ourselves out of
existance.

Mr. Pralden!, We must atlmnllh the idea that matriculants
can also be artisans. According to Professor Pieter de Lange
of the Rand Afrikaans Unﬁvﬂrl{ty. we had 50 000 white and
23 000 black matrieulants in 1¢ n year 1990 the figure
nf the Whites will inerease to 58 000 and the Bll!kl to 50 000.
the year 2000 there will still be 53 000 White matriculants
lnd W 000 Black matriculants. We must tuter !ar lhesn
people, we can't leave them hanging around, we
T 10b oppertusities for ther. And ity with Ghis huiu‘lly n
mind that Manpower was launched. T would like te
quote Mr. Basil Herzov, who was P]tsldam of SA Foundation.
He said that if black nnd white in SA could be brought to the
stage where they would, with one voice, express their accept-
;:.ldm of tfze Republic’s internal systems, then there woy
little to

1 o Lallovs tiat v wil s (0 g o ths plut wihers here
will be aceeptance. If wo create jobs and job opportunities
fo pashls then wo Wil o 8 IoRE Way ToWATis Accsorice
of our internal systems, Life ia continually presenting us with
great oppertunities, brilliantly disguised as insoluble pro
blems and, if we ave just prepared to grasp the great oppor-
tunities, we are G T
We are going to create better communities than what we had
in the patt ¥ would therefone lke fo.add T Yoo o that of
Dr Solomen in making & very earnest appeal to employers

employ more people of other races as apprenticos and as
Forhr e e these opportunities for the poople
because we cannot afford to have 308600 black matriculants
without any werk in the year is my earnest appeal
io erzcon hers wnd 1'do believe the municipalities can et

cexample st of indt and

follow them. Thank you. P e
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MR. ANDREW CHALMERS: NATAL UNIVERSITY

A the President pointed out in niroducing Dr. Sclomen,
skilled manpower problem js probably the greatest stumbling
block facing this mllnhy in the modern ine
At the University of Natal, we have over the years had
quite & number of Indian students who have graduated in
Engineering. This community is now served by the Univer-
sity of Durban-Westville, We arc now receiving o steady
stroam of Black students (and some coloureds) wha
finding it even easier ta obl rsaties for University stu-
dies; and it is predominantly these Sadenta that our
(5 year) curriculum is designed to as
At UND we have reached the mdumn that it is necessary
to make allowance for the disadvantaged student — Le. the
-mdlng whose schooling was poorer than the morm or the
tudent who has had & less technological upbringing and
Datleground thin
1 blevy, that 15 o peshaily e Inck ¢ ooty onks
early formative years that makes the greatest difference
Detwoen stdents of ditfereat Face groups in this country at
{his ime. (e handling of enginsering materials 1s 8 young
It may well be that o Jonger-than-normal curriculum may be
a suitable method to follow in allowing these disadvantaged
studenta to find thelr foet In'the engineering academic ea-
vironment.

MR. N. P. ADAMS: DURBAN

As stated by Dr. Solomon the Whito community cannot ade-
quately provide all the artisans, technicians and engineers
that are required by Industry today. The electricity sspply
industry is na exception, and hus suffered u severe sh

of tochnleal persangel far many years,

Ut recently m © privats sactor has been the main employer
mically ied Asians and in fact there has been
Iil.tie oppmumty o these people in the electricity supply
Ty, but this is i
Natal, Tn the Durban M v
Dia T a S et By opportunities available
and in 1980 the City Council opened up nearly all posts to
all races, as have many other large undertakings including,
I believe, ESCOM.

In 1972 the Dusban Corporatin Electiely Déptctment. in-
dentured its first six Asian apprenticea and every yoar since
then a further number has been engagod. At present we have
a total of twenty-three Asian apprentices. We find that ad-
vertisements for a small number of apprenticeship draw
over a thousand applications from Asians, and many of these
will have already obtained a technieal qualification, some as
high as NTC 8 or even T 3. It appears that many
leavers are unable to find suitable em]:lomen! and so dl!’r
attend the M. L. Sultan College and aquire o technical q
lification In order to improve thelr chances of finding work
of their choice
The first Asian clectricians enguged from outside the ser-
, and who had served their n»prenh::lllipl elsewhere,
were taken on :un over a
whose qualifications were unacceptable have been turned
away. In the latier eategary have been one or two trained
aver o shart pariod In Endustry 1n terms of (s e, Sormton
Training Act”, At the moment we employ over three hundred
electricians and of these twenty-nine are Asians,

In general Asian artisans have proved themselves to be com-
pemt;ﬁi. and reliable, and staff turnover wmongst them is
small.

Turning now to other oceupations, I might mention that the
Department has its own training centre for artisans and i
prentices of il races, and hus one Asian amengat its o

of instructors. Furthetmore four Asian Drsugting i
were. mmly engaged for our drawing

Regarding  engineering technicians, the ﬂn

trainces were appointed this year, and it is a:pemd um
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mare will be taken on seon. The Durban Corporation Electri-
city Department has one qualified technician at present who
is employed s an engineering assistant in the Planning
Section.

As far as professional Engincers are concerned, the Depart-
ment. has one Asian employed at Senior Engincer level and
will_soon have one engineer-in-Lraining. Study loans are
available to Asisns but at present few have been taken up.
It may be of interest to mention that at present ESCOM in
Natal have apparently only one Asian technician and no

sans or engincers. A number of Asi entices are how-
ever, being trained at Rosherville in Transvaal and, when
qualified, I understand that they will bo posted to the various
undertakings.

There is no doubt that the Asian community is going to pro-
vide many of the artizans, technicians, and even engincers
that will be required by the electricity supply industry in the
years ahead in this part of the country at least and the de-
mand for suitable training facilities will certainly increase.
I would like to ask Dr. Solomon what the pass rates are at
the M. L. Sultan College and the Durban Westville University
and how they compare and finally it would be of interest to
learn from other delegates of progress being made by non-
Whites, particularly Coloureds and Asians, in their respee-
tive undertakings.

MR. D. KNEALE: ECA

My congratulations and thanks go to Dr. Solomon for a
valuable and thought provoking paper on the training of ap-
prentices and technicians in the engincering industry.
With the scrapping of the Eleetrical Wiring Contractors Act
it appears to me that the electrieal contractors and the mem-
bers of the AMEU have the immediate neod to approach the
Department of National Educstion to provide a similar or
modified technician course for the theoretical training of the
i rs and electrical inspectors
that we will need in the future to supervise and test the olec-
trical installation work that is going to be carried out. Thia
legislation Will be introduced by the Department of Man-
power Utilisation shortly and I am sure Mr. Weich is going
to tell you more about it later on. As sggested by Mr. Simp-
son  course including the humanities and sociology would
not be aut of place in the training supervisor and
responsible person of the future and, as suggested by the
other spenkers, a course should be available to all population
&roups who have the basie educational requirements.

MR. A. A. MIDDLECOTE: SABS

Mr. President, T would like to emphasize the common sense
attitude given by Mr. Venter. Really, if you look at it, there
are two approaches to this problem. The one is our selfish
dest we wan ne to work for us, we want them
to come and follow either a technician or engincering
eareer, Mr, Venter has pointed the other national
problem where you are going to have three times 63 many
Black and non-white Standard 10's as white Standard 10% in
& few years time and we have got to find jobs for them.
Now, I would like to ask Dr. Sclomon if he has had expe-
rience in this direction, are we not missing the fundsmentsl
approach ? It i not our fault, it is & national fault. Many sre
appreciative of this — I know we have been preaching it for
o — and that is, blacks are taught wrong subjects at
school. Now if, at the Standard 10 level, the blacks are
coming out with no maths, no science and a bare currieulum,
you are going to have quite s problem in encouraging them
to take up a “dirty” trade, as Dr. Solomon has implicd. 1
think the real problem here goes back to fundamental sehool-
ing and, if this is put right, you will have a source of Stan-
dard 10's and Standard 8's who could be encouraged, from
our selfish point of view, to come and work for us. Thank you.

DR, A, SOLOMON:

Mr. President, I don't need a computer to answer the points
raised but I think I need 4 computer to take them down. Mr.
Simpson first and his point regarding emergency sehemes.
One of them s the Aduli Artisan training scheme, in which
trainees are aceepte 21 upwards. They are
given one year of Institutional training, the whites go to
Westlake in the Cupe; we (the Sultan Technikon) had 48

106

Indian lads Jast year and from Monday next week we start
with a group of 60, The coloureds have a similar scheme in
the Cape, but it is not a very big one, so the Adult Artisan
training scheme is one of the emergency schemes they are
using at present. Mr. Simpson, erash courses can be fitted in
depending an the requirements of the particular organisation.
We have, over the years, run courses in the vacations. In dis-
cussion with a large company at Tongaat they said that they
had a large number of Indian lads who had picked up the
welding trade from white welders.

Most of the Whites had subsequently left and the Indians
who had picked up the trade were doing a very good job of
work, but their technical knowledge of welding rods, elec-
trodes and fluxes and the composition of the various metals
was not particularly good.

They were nevertheless still doing a good job. T then sug-
gested to the organisation that we have them for 8 weeks;
they had a group of 22, so two groups of 11 spread over
3 weeks cach were given tochnical information on welding
plus training in our welding workshop, and, of the 22 who
ultimately went up for the tr about 17 or 18 were
successful and are now qualified artisans.

A firm, u big marine, electrieal and mochsnical engineering
organisation at Maydon Wharf, had 11 or 12 armature win-
ders, but they were aperators; they were Indian lads and the
firm wanted to pay them the full rates of pay, but the mem-
bers of the trade union working there objected strongly. T
had a look ot these operators, whose work

do the final connections. We then had them for 6 weeks at our
place, gave them technical information with & certain amount
of practical training and, of the 11 who attempted the trade
tost, 7 were succesaful. Now these are crash courses that can
be introduced. With reference to technician courses, I think
Mr. Simpson mentioned that some of these don't ‘do well,
What we have introduced at our Institution since 1970, when
1 first got thers, are pre-technician courses for these who
passed matric or passed standard ten with a poor pass in
maths and science, but wore keen on taking up engincering.
We then gave them a pre-technician course starting off with
a trimester of mathematics, seionce and drawing, Then when
we went, on to semesters, we gave them mathematics, science,
drawing and chemistry,
‘Those who did exceptionally well then followed the technicians
engineering courses. Another way of overcoming the diffi-
culty fs in providing specinl facilities rather than ceash
courses and that s to provide day-release classes, We have &
group of industrialists in Pietermaritzburg who wanted a
metallurgy course conducted for their trainces, but the
courses that wo were originally running were conducted on a
full-time basi n o part-time basis. As they could not
come in from Pietermaritzburg were not prepared to relense
them on a full-time basis of six months duration which is a
semester. We then introduced a day-release course and we
had on this day-release course a group of 19 of which 8 were
Whites and 11 Tndians.

Referring to the diploma eourses, Mr. Simpson felt that
broad subjects dealing with the humanities should be in-
cluded. We used to have a subjoet ealled General Studies, but
that subject has now been changed to Communications,
would also like to see a similar subject Introduced for appren-
ices. I know in the early days somo of the technical schools
had a subject called Civies and I think one could take a look
at the contents of this subject and take certain extracts from
it and to the apprentices as well. Then Mr. Simpson
nsked whether Tndiana have the ability. Indians indeed have
the ability and the examination resuits show that, on the
academic side from the NTC 1 to the NTC 8, our apprentices
have obtained the highest marks in the Republie! In every
block e have at least 5 or & highest in the (Technieal and
Building), Engineering Seience and so on. In so far as skills
are concerned, the Indian 1ad has proved himself hecause, to
date, we have trained 160 to 170 apprentiecs for Venco in
Newcastle, They have not a single white or coloured appren-
tice, 50 the Indian Ind has the sbility from the point of
manual dexterity to perform his dutics.
Mr. Venter, you referred to gaing a little wider than the In-
dian group, Mr. President, I agree wholeheartedly and, al-
though my experience has been essentislly with Indinns, I also
serve on twa committees concerned with black edueation, the
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s the Mangosutu Technikon Council and the other is, 1
hink Mr. Adams brought, up fis point, concerned with i~
proving education in Black sehools, Muths and Science. But
Tooking into the improvement of Maths and Seionce education
in Black schools, there is a lack of good laboratory facilities
and so0 on but a good deal of maney is fortheoming from
private organisations to aasist in the development of this
aspect. Mr. Venter referred to entering into an_apprentice-
ship after matric. Not only are the patents at fault, but there
are many school teachers who think the Technical Institutions
are institutions with a stigma. I think this matter will
prove when our career counsellors become more conversant
wWith what is happening In commeree and industry, so that
they will be able to enlighten pupils about the job opportuni-
ties available to them and show that with an apprenticeship
the sky is the limit. This 1 think depends entirely on carcer
counsellors, even far more than parents.

The apprentices attending full-time block courses come
from the employers. We don't take any voluntary students
on the full-time block courscs. The figures relate only
to apprentices who are employed. The lihicn st
attend pari-time courses orly and, where a voluntary student
ins, say an NTC 3 Certificate and is snxious to obtain
full-time employment, we refer him to our Student Affairs
Department. He merely roports there and the Head of that
ar division will do all that is possible to assist the lad
i nee to the surveys I

tices, because they come from the employers, but our surveys
are conducted for all Tertiary eourses — not only for the
Division of Technology. For example we have a Division of
Home Economics, where we have F; n Design and Textile
Design st post standard 10 level, In the Division of Com-
meres, we have Cost Accounting, Diploma.n Commerce,
puter courses and se , again, surveys are

The. Dparatcat 'of Crtexiiy e hive Musagerisis caemy
Receptionist courses and Cooks courses all st post standard
10 level and, there again, surveys are conducted to see that
08 cyuossiniies aes emlatle. VS tutinaiet s hmm. in
Cape Town and Johannesburg, 1 can’t speak

although 1 know the population is very smr.ll h e
nesburg about 5 years ago Mr. O Gormon, who was
technical adviser to the Department of Indian Affairs, con-
ducted 5 survey which took in the whole of the Witwatersrand
and further afield and the response from the Indians and In-
dustrislists was very poor indeed.

I think it was Minister Steyn that stated that the only Tech-
nikon for the foreseeable future will be the one in Durban
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and_not for a long, long time will one be built outside of
Durban, But with reference to a Technical College, there is
no renson why one cannot be built in due eourse in either
ape Town or Johannesburg. It depends entirely on the de-
mand and 1 think that, at the moment, it wouldn't pay to
duplicate the Technikon facilitics in Johannesburg because of
the very small numbers. We have residence for 188 male and
64 female students and not very many come from the Trans-
vaal, In fact they come from all over the country, the Free
State being the exception. With reference to the farecast, Mr.
Venter was of the opinion that this is & little low in view of
the growth of population. | was forecasting in relation to
Engincering Technician stadents only and, as T said earlier,
we not only have textile technicians but also fashion and
paramedical, which includes health inspectors and public
health nurses ave the catering groups, reception-
sts, eooks and sa on, That forecast therefore was only for
Enginsering Tochwicisna. Mr. Chalemers of the Natal Unlver-
sity was of the opinion that we should not confine all our
ctfort to Tndian tratoces only. T agven that cemmerce is very
interested indeed in other race groups. [ agree wholeheartedly
that we should do something about mer race mu]n and I
am presently involved in just this — one of our priority items.
Mr. Adams, Asians who obtain NTC 8 or 4 T8 whllé attending
Technikon us voluntary students should re
Btodant Alfairy Departmont If they are unable ta find em:
ployment. Our ares favourably with the uni-
versity pass rate and that of other Institutions, I am refer-
ring to courses in Te ‘ommerce and so an. Mr.
Kneale talks about providing specialist courses.-] think that
is absolutely necessary, but the organisation should work
through the local Technical College or the local Technikon,
which will then approach the Department of National Educa-
ian. 20v. Middieeote relurred to Wiodents being tsught the
wrong subjects at school and said that Black students
no: tanght Daths and Sclence: I mentioned eartier that 1
serve on & committee investigating Maths and Science Edu-
gation in Black schools and this matter is high on tho prority

MR. D. H. FRASER: PRESIDENT

Thank you very much indeed Dr. Solomon for the presenta-
mn of the paper and the response to the questions put to
. This paper has taken up the allocated time which shows
i valie 1 hds o pur Ausocinclon. Wa greatly sopreciatt e
effort put into the preparation and presentation of yor:
Daper and aa o token of thanks T vould Aok you to acsept G
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REPORT OF THE SECRETARY FOR
THE YEARS 1979 AND 1980

On behalf of the Executive Counell of the
Association of Municipal Flectricity Undertakings
af South Africa, ) tako plessure in

submi.ting the follow ed report

ien of the AMEU for the
finaneial years of 1979 and 1980.

EXECUTIVE COUNCIL

Together with their Councillor Members,
nated by the electricity
undertakings, the following eleven
Engineer Membera were elected to the
Executive Council at the 46th Convention
ld in Johsnnesburg in 1979:

P. J. Botes
D. H. Fraser

F
H

W. Barnard
D. C. Palser
W. Bozyczko

E. de C. Protorius

K. G. Robson

J. K. von Ahlften

The Exceutive Couneil met five times,

whilst the Standing Committee held
four meetings.

BRANCHES

A ftth Brasch viz. Fres Btate-Northern
pe was established. The

Meuiatie) of Tha Bitseh o irike

Vrede, Harrismith, Wepener,

Zastron, Aliwal North, ‘Britstown,
Carnarvon, Kenhardt, Upington, Vryburg,
imberley, and Viljoenskroon,

Bloemfontei meeting
place for the 18 members,

The first executive comprised the

N. 8. Botha
J. Botha
J. Grobler

The other four branches were all
functioning and their offics bearers
were as follows:—

1

e R

22

VERSLAG VAN DIE SEKRETARIS
VIR DIE JARE 1979 EN 1980

Namens die Uitvoerende Raad van die
Vereniging van Elektrisiteitsonder-
nemings van Suld-Afrika 18 ck met

genoet die volgends beknopts versiag.

van die aktiwiteite van die VMEO vi

il imaaily Jores 1579 en 1980 gan . voor.

UITVOERENDE RAAD

Tesame met hul Raadslede wat deur

die betrokke elektrisiteitsandernemings
genomineer word, Is die volgende elf
Ingenieurslede tydens die 46ste Konvensie
&ehou te Johannesburg in 19

gekies tot die Uitvoerende Raad;

Roodepoort. — President
Durban — President Elect
ese President
Johannesburg. — Standing Commi
Dagbestuurslid
Cape Town/Kaapstad ~ — Standing Committee
Dagbestuurslid
Esteourt
Ultenhage
oksburg
Benonl.
Potchefstroom
East London/Oos Londen
Springs

Die Ultvoerende Raad het vyf keer
vergader, terwyl die Dagbestuur
vier keer byeengekom het.

TAKKE

n Vyfde Tak tw. Vrystaat-Noord
Kaapland het tot stand gekom. Die
Tak 5o gronse strek oor Vreds,
Harrismith, Wepener, Zastron,
Aliwal Noord, Britstown, Carnarvon,
Kenhardt, Upington, Vryburg,
Kimberley en Viljoenskroan.
Bloemfontein is die sentrale
bymekaarkemplek vir dic 18 lede,
Die eerste bestuur is soos volg.
saamgestel

Chairman/Voorsitter
Viee an/Ondervoorsitter
Secretary/Sekretaris

Bloemfontein
‘elkom
thiehem
Die ander vier takke het nog steeds

gefunksioneer en hul ampsdracrs
was 5008 volg:—

Highveld Branch/Hoéveld-tak

Chairman/Voorsitter — D, E. T Potgieter
Vice-Chairman/Ondervoorsitter — G. J.
Secretary/Sekretaris — L. D M de Wet

23

Verwoerdburg
Germiston
Brakpan

Good Hope Branch/Goeiehoop-tak

Chairman/Voorsitter — J. A. letr

Secretary/Sel

24

. T, Fri
Hon. Kmh’r/Er!!ld

Cape Town/Kaapstad

A C Cape Town/Kaapstad

Natal Branch/Natal-tak

Chairman,/Vooraitter — W, Bozyezko

Estcourt
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25
Eastern Cape Branch/Oos-Kasplandse-tak
Chairman/Voorsitter — D, Haigh-Smith Quecnsiown
8
COMMITTEES  KOMITEES

The following subcommittees were Die volgende onderkomitees was
appointed by the Executive Couneil:— benoem deur die Uitvoerende Raad —
31

Standing Committee/ Dagbestuur
P. J, Botes together with his councillor
D. H. Fraser saam met sy raadslid
Barnard
D. C. Palser
82
Papers Committee/Referatekomitee

Finance Committee/Finanskomitee

W. Barnard — Convenor/Sameroeper
J. K. von Ahlften

84
Ad Hoe Committee: Revision of the Constitution

Ad Hoc-Komits lersiening van die Grondwet
v Bamard — Convenor/Sumiroeper
D. H. Frase
E. dgC Pi*ewrml

K. G. Robson

D. C. Palser

Clr. A. K. Shepstone
85

Recommendations Committee for New Electrical Commodities
Aanbevelingskomitee vir Nuwe Elekiriese Verbruiksware
P.J. Botes — Convenor/Samerocper
oA Loubeer
. van der Walt
Sszio ‘verteenwoordigers van ander organisasies
26
Escom Committee/Evkom-Komitee
Barnard — Convenor/Sameroeper
F. J. Hotes
. H. Fraser
D. C. Palser
G. R

37

SABS Co-Ordinating Committee
Koirdinerende Komitee:

E. de C. Protorius — CGonvenor/Samerocps
3.A. Loubser e
3. K. van Ablfsen

Teehnical Training Commitlee
Komitee: Tegniese Opleiding

D, H. Fraser — Convenor/Sameroeper
3. D. Dawson

39
Electrical Witvlun and Contractors Amendment Act

% K_wnAhl!wn — Convenor/Sameroeper
E. de C. Pretorius s
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Ad Hoe Committee to Investi;
Ad Hoe-Komitee om Ony

110

Western Cape Regis

.10
Electrical Wiremen Registration Board
i >

J. K. von Ahlften — Statutory/Statutér

a1

Committee: Code of Practice for Earthing
Komitee: Gebruikskode vir Anrding

W. Barnard — Convenor/Sameroeper
812
gate Legislation and Practices for Electrical Wiring Work in SA

s,
in te stel na Wetgewing en Gebruike vir Elektriese Bedradingswerk in SA
J Kbvun Aliften — Convenor/Samerocper

. Fraser
E. de C. Pretorius
tesame met verteenwoordigers van ander organisasies
313

AMEU/ECA Liaison Subcommittee
VMEO/EKV-Skakelkomitee
J. K. von Ahlften

~ Convenor/Sameroeper
D. H. Fraser
E. de C. Pretorius
314
Electrolytic Corrasion Committees
Komitces: Elektralitiese Korrosie
3141
Main Committee/Hoofkomitee
A H. L. Fortmann
2142
Witwatersrand Region/Witwaterssandse Streek
A. H. L. Fortmann
143
Natal Region/Natalstreek
‘W. Bozyezko

3144

Northern Cape Region/Noord-Kaaplandse Streek

C. Vosloo
8145

ion/Wes-Kaaplandse Streek
D. C. Palser

3146

Cape Eastern Region/Oos.Kaaplandse Streek

. D. Dawson

815
High Yoltage Co-Ordinating Committee
Koirdinerende Hoogspanningskomitee
W. Barnard

8168

Energy Conference/Wareldkraghronkonferensie
W. Barnard

ann

CSIR/NEERI Advisory Committee
‘WNNR/NNEI-Advieskomitee

‘W. Barnard
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3.8

CSIR/NBRI Advisory Committee
WNNR/NENL-Advieskomitee
P.J. Botes

3.9

NBRI Working Subcommittee for Electrical Distribution
NENI Werke-Onderkomitee vir Elektriese Distribusie
J. K. von Alhften — Convenor/Sameroeper

J. D, Dawson
D. H. Fraser (All

L. Fi
D. C. Palser (A]t K d. Murphy)

320

wElu | Steeting L‘umuhm on Rational Norms vir Township Services
I Loodskomitee vir Rasionele Norme vir Stedelike Dien ste

J. K. von Alhften

321

CSIR Solar Energy Subcommitiee
WNNR Senenergie Onderkomitee
D. C. Palser
W. Barnard (Alt)

322

SANCI/SANKY
A. H. L. Fortmann

MEMBERSHIP

4 LIDMAATSKAP

The membership of the AMEU as at 4.1 Die ledetal van die VMEO op
llows:

81 December 1980 was as follows:

81 Desember 1980 was soos volg:

Honorary 29
Past mm/‘lmmdm Jode . . 81
Engineer ngs lede )
PRI i 2
Assoclate Memb 4
Local Authe Bosture 162

i 121
Grand Tof Totaal ... 503

Obituaries 1.2 Doodsherigte

We régret having to record
the following doaths:

. A Bradley, J. E. Mitchell,
(PJM. President and Honorary
Member) D. M. Nobbs.

MEMBER MEETINGS
Convention

The 46th Convention held in
Johanneshurg from 27 February to

1 March 1979 was attended by 543
delegates and ladics.

This Convention was in various ways
an historic meeting. Although
Roodepaort City Council was the host
the Convention took place in the RAU
Auditorium, Johannesburg.

The Secretary of the AMEU, as a City
Councillor and Mayor of Roodspoort
had to welcome the deleg: the
Convention and afficited tn that
capacity at the civic braai.
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Dit spyt ons om to rapporteer
dat ans lennis gekey het van die
velgends afsterwes: D. A. Bradley,
J. E. Mitehell, (Oud-President

en Erelid) D. M. Nobbs.

5 LEDE-BYEENKOMSTE
51 Kenvensie
Die d6ste Konvensie is deur 548
afgevaardigdes en dames vanaf
27 Februarie tot 1 Mauart 1979
in Johanmesburg bygewoen.
Hierdie Konvensie was in meer as

cen opai; 'n geskiedkundige
byeenkoms. Alhoewel i Stadsraad

Johunnesburg plansgevind.
Dle Sekretarie van e ¥ JMEQ n sy
hoedanigheid as

e Burgrmeseer vin Rwdnmnr: het
die afgevaardigdes na die Konves
verwelkom en het in die b

Mln
opgetree tydens die burgerlike brnivleil.

m



Mr. Plet Botes, City Electrical Engineer
of Roodepoort was elected as
President of the AMEU at this
onvention.

It was & most suceessiul Convention
ppears from the published

Proceedings.

Technical Meeting

A most intercsting Fmﬂnmme was
anged. The printed Pro-

52

Mnr. Piet Botes, Stadselcktroteg-
niese Ingenieur van Roodepaort is
op die Konvensie verkies tot
President van dle VME
Dit sonder geslangde
Kouysmis soow vk ult B
gepubliseerde Verrigtinge.

Tegniese Vergadering

"n Baie interessante program was
aangebied. Die gedrukte Ver-

chedings contain the papers read rigtinge bevay, dia refersts on
and members' discussions. Ind-lnmm-hupmkmgl
Working Groups and o en
It is the pulw.v of the Executive Dit ia die beleid van die Uit-
that the AMEU bo  voeronde Raad dat die VMEQ, s0
myrulnud reidimres o i o mosntlik, vertcenwoordig
at international and loeal  moet wees op internasionale en
mastings senonruing the werk of | pléasifle bresnicomata Takoesde
the Undertakings, For instance, die .lmmcmz van dic Onder-
the International Electrotechni- - So br. it die lnter.
ax Coummision (IEC) in the  mastomale Eleklrotegn
S awaisation Tesycauiia fur | | Hamstisle: CIER) watantWosrdelik
warld-wide standardization in  vir die wéreldwye standaardi-
the electrical and electronics  sasie in die elektriese en
fiolds. It has forty-three  elektroniese veld. D
National Committees, which ns far as organisasie se ledetal bestasn
o are fully representa- it 43 Nasionale Komitees, van
tive of all el wie dit verwag word om ten
interests in their rospective  volle verteenwoordigend te
countries.  wees van alle elektrotegniese
belange in hul onderskeie lande.
The IEC standards are used as  Die IEK-standasrde word ge-
‘the basis of national electro-  bruik as die basis van nasio-
technical standards in so far  nale elektrolegniese standaarde
55 local customs and eonditions  (vir sover pl gebruik en
permit. They are also often  toestande dit toelaat). Dit
used directly in mwmuon-] o Bk Sl direk in die
handel gebruj
The Esacutive Councll e Die Uitvosrende Raad het dis
sent the following delegates saardigings na die
L et s AIEET o the M e Ve imenete e
Tespective meetings:  stuur om die VMEO te verteen-
woordig:
44th General Meeting of IEC held 6.1 44stz Algemene Vergadering IEK
in Aunulh!rnm 21 nw o gehou fn Australit van 21 Mel
1 June 1979 — £ot 1-Junis 1979 — maur. J. A, Lovbeer.
45th frimtet lhel.lng of "R 2 45ste Algemene Vergadering IEK
held in Stockholm, Sweden  gehou in Stockholm, Swede van
from 2 to 14 June 1980 — zuuunn&lm
Messrs P. J. Botes and B, van der Walt. re. P. J. Botes en B. van der Walt.
IFAC Symposium held in Pretoria 63 “IFAC-simposium gehou
from 16 to 19 saymnhr 1980 —  Pretoria van 15 tot 19 Septem-
Messrs. P. J. Bote ard an ber 1980 — mnre. P. J. Botes,
L Rortin ., W Bt o LWL Feriaass.
World Energy held 6.4
in Munich, West Germany during gel\w in M\bchn. Wes-Duits-
ber 1980 —  land gedurende September 1980 —
Mr. W. Barnard. m W. Barnard,
TCa4 of the IEC held in Pretoria  TK#4 van die IEK gehou te Pre-
from 13-17 October 1980 —  toria van 13-17 Oktober 1080
Messrs. J. D. Dawson and J. A. Loubser.  mnre. J, D. Dawson en J. A. Loubser.
PUBLICITY 7 PUBLISITEIT
The AMEU publishes the Dl-e vum publiseer die
Sollowing: \
Convention Proceedings 7.1 Knnvmla Verrigtinge
Technical Meeting Proceedings 7.2 [ndgﬂn' Verrigtinge
by the 7.5 s
rovals Committee  Aanl

‘s ot afticial organ of the
AMEU.

We wish to thank all our ad-
vertisers who consistently
supported our journals.

wil grang ons eh Msasteerdts
wat gereeld ons joernale ander-
steun het. van harte bedank.
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GENERAL 8 ALGEMEEN

This report should be read in
conjuneton with the reports of
the v-rmlu coms nd/ar

sentatives. The con-
siderabla time sacrificed by the
reprosentatives and the appreciable
amount of work put in by them must
specially be mentioned. The aid
given in this way is of incal-

culable value to the AMEU and
ita members and, on behalt of
members, we express our
grltll\)ée for the selfless service.

The Executive Council at all times
endeavoured to serve the interests

ot local mathazition
to the best of its ability.

We gladly extend our thanks to
all organisatians with whom the
AMEU maintains close contact for
their goodwill and

Hierdie verslag moet saamgelees
word met die verskillende
komitees on/of verteenwoordigers
So nint. s s vermeld
word dat 'n aansicnlike hoe-
N R e
woordigers opgeoffer en heelwat
werk gelewer is. Die hulp wat
aldus verleen word, is
unakatbare waarde vic dis VMEO
en sy lede en ons betuig
namens die lede dank vir daar-
die onbaatsugtige dionste.

Die Uitvoerende Raad het te alle
tye getrag om die belange van die
planslike besture en sy lede na

te van sy vermod te dien.

Graag bedank ons ook alle in-
atansies met wie die VMEO 'n noue
verbintenis het vir hulle goeie

en

BENNIE VAN DER WALT =
SEKRETARIS/SECRETARY

MNR. BENNIE VAN DER WALT: SEKRETARIS

Mr. President, please allow me this opportunity to add my
felicitations to those of the others who have congratulated
you on your election as President of the AMEU. I trust that
you will enjoy good and a most suceessful term of
cﬂm MMr £ood wishes also to our President Elect, Wessel

M!Mer. el sal i o Iast, geskied indien ok hierdic geleeni-
held sou verby laat gaan sonder om my dmk en wnrdrzylng
te betuig teencar die volgende porsone en
Dio pas uitgetrode Prosident, Mnr. Pt Buua, St wie wk
bai on sammwer ale dankie vir al jou
Hulp on endorstoumiug s e o pias el oy
Dic Uitvoerende Rasd van die VMEO vir hul simpticie
samewerking om e masfineric van die orgnsasie giad te
laat verloop. Die VMEO &3 'n organisasie kan voorwaar trots
reer op sl dic lede gy Hemrio Raad wat 'n reuse
die sukses van die uitbouing van hierdia orga-
nisasie.
1 am, Sir, also very deeply indebted to our Aff s
readily and willingly support the AMEU by virtually spon-
soring the printed proceedings through the means of their
APkt <o atiotionns T i ek o W all e
that his has lifted the quality of the annusl proceedings to
that of a prestigious publication. Thank you once mm
Then there are various Affiliates who, thro
St mnd o operaia i Rk ey sty hak Yo oK
very much for pour kind assistance so generou ;
Mie, dle Prictiont; iy focis st tn Alsth soet sk ey
na dio finansicle Komitoo wat bestasn het uit mnre. Wessel
Barnard en Jules von Ahlften. My dank en waardering aan
Wesscl en Jules vir hulle samowerking te alle tye in
itee.

Vriende ook aan u cen en almal wat per telefoon kontak ge-
Maak et met ons. Onthou u et dio kanloor in Johannesburg

&n ons sal u grang behulpssam wees. Ek dank u.

MR. D. H. FRASER: PRESIDENT

Baie d:nkj! mnr. die Sekretaris.

The tary's report is now open for any comment, ques-

tlony or d.acwm

MR. J. K. VON AHLFTEN: SPRINGS

r. Prosident, 1 take it “Approvals Committee” referred to
Tn item 35 should be “Recommendations Commitiee”?
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MR. D. H. FRASER: PRESIDENT

Thank you Mr. von Ahlften. If there are no other comments,
1 will now ask Mr. Botes to propose the adoption of the
secretarial report.

MNR. P. J. BOTES: ROODEPOORT

Meneer die President, dit is vir my 'n besondere voorreg om
gor die verslag van die Sekretaris kommentaar to lewer,
Besonders omdat ek die voorreg het om kommentaat te lower
ob die verslag van 'n radslid van my. Dit is nie aldag dat die
voorres 'n amptenaar te beurt val nie. Dadelik wil ek maar
prvoes 2ut ok s o i e my dienstydperk,
’n burgemeester van my stad, n:ﬂllid van my stad, as
kmuu van die Vereniging gehad h
Die llsﬁlnc 2 ]Ill' en seker omdat ons mek“\[ so goed ken,

inistratiewe problemo guhad, aa. om n tikster te bekom
oor iperk en dit last my onwillekeurig dink aan die
wvolgende grappie:

It reminds me Mr. President of the private secretary who
told the boss early on Monday morning that she had good
and bad news for him, but thit he did not have to choose
which one he wan car first, because she could give
Dotk to Him s a m.:l: Sontcos! Sis, sl "gun Aes oot

nlg voor u s 'n bale feitelike versiag en van belang
i e Plaaslike Besture oor dic afgelope jaar aan-
gestuit het, asook 11 g“fnlnm. Dit is 'n besondere pres-
tasée wat, aantoon die seeds krosiends belangstelling In
lewendige en goed-bestuurde srgsnisasic.
Dit is nie vir my nodig om die vermoséng van die Sekretaris
te besing nie, want diegene wat al President van dff Vereni-
ging was, sal getulg van 2 decglike organizasicvermol.
Hier dien gemeld te word die organisasie van die konvensie
by die Randse. Afrikaanse Uniseraiteit on dle isgniosg verga:
dering by Welkon, Niks word ean die voarslenigheid oorge-

asi nie en elke resiing is ' suksos, soos u weer tydens hierdie
Erastori sl v
Sy finansidle “exportise”, die finansiéle state oor die afgelope
paar jaar vandat hy as sekretarls corgencem het, sprock vir
hulself en sy sekretaritle dienste s puik.
Behalwe vir die Uitvoerends Komitee en die Dagbestuur dien
uitvoerende raadslede op 25 verskillende komitces. Dit verg
volgmne aandag en tyd asook die noodsaakiike opvolgwerk
kans onmeantlik maak vir 'n uitvoerende komiteelid

m me--.- &y gewone pligte nog al hierdie pligte nog al

s



hierdie pligte ook te doen. Die vergroting van die aantal uit-
it el bl A s Bt Lo
presidente sal in ‘n mate die las vexlig.

Van belang is die stigting van 'n tak in dio Vrystaat en
Noordkasp wat ek reeds in my verwelkoming genocm het
Ek was bovoorreg om die cerste 2 vergaderings van die tak
51 ta Woon en Kah G6VS(E van dle ankosiasms <an dis becrek

FINANCIAL REPORT

The Assoclation had an excess of § over_expenditure
of R4 0087 for the year anded 31 Decomber 1980, This is a
very satisfactory result and the Executive Council has re-
solved that the Attendance Fees and Subscriptions remain
unaltered for 1981,

You will agree that in these inflationary times, this reflects
freat credit on our financial manager and pecrelary, Hennle
van der Wal

1t is of memn to note that the Association’s main income
is made up as follaws:—

Subseriptions and Convention attendance fees R26 246,00
Interest on Investments . . . _. R11 301,58
Publications and Advertisements .. _. _. .. R 491810

icularly pleasing to note that for the first time the
Association has been able to grant a University i
of R1000 p.a. over the past two years an ated

of REBED o the Technikons and Teaining Contres for e
awards during 1980,

The commitment of the AMEU on the various Standards i
Research Institutes and many other ad hoc

kenes. Ons wens hulle alle sukses toe in die tockoms.

Die Status van die VMEO groei by die dag en ons moet stesds
woorthou om dit dié Vereniging in die land to maak. Daar is
egter nog baie werk en samewcrking met ander instansies
moet uitgebrei word maar die VMEO moet nou ook leiding
nmm met die daarstelling van handleidings en daar is 'n groot

FINANSIELE VERSLAG

Dm Vereniging het ' nerxlm van inkomste bo uitgawe van
R4 008,07 vir die jaar ig 81 Desember 1980. Dit is 'n
baie bevredigende resultaat en dle Uitvoerende Rand het be-
sluit dat die registrasiogelds en ledegelde onveranderd bly
vir 1981,
U sal saamstem dat in hierdio inflasionistiese tye alle eer
toekom aan ons finansiile bestuurder en sekretaris, Bennie
van der Walt.
Dit is van belang om kennis te nee
hoof inkomste soos volg opgemaak
Ledegelde en Konvensie-registrasiegelde .. . R26246,00
Rente op Beleggings - — . RI130158
Publikasies en Advertensies . - - — R 491810
e dit van belang om kennis te neem dat die
Vereniging vir die eerste keer in staat gestel was om 'n
Universiteltsbeurs van R1000 p.j. oor die afgelope twee jaar
en’n totaal van R2 550 vir 1980 beskikbaar gestel aan Techni-
kons en vir meriete
Dil- verpligtinge van die VMEO op die onderskeie Standaarde
n baie ad hoe komitees en konferen-

dat die Vereniging se

conferences in the Republic and overseas !u: mm’idenh)y
increased in recent ok mulnng in substantially increased
expenditure. The Ass owever, in the fortunate
position that these eryenm gt largely met from interest
on investments, but the Assoclation’s funds w ill have to con-
tinue to be carefully managed as in the pasf

Copies of the Auditors’ Report and the Finl:mll. Statements
are availuble to members from the Secretary on request.

MR. W, BARNARD: JOHANNESBURG
Mr. President, Ladics und Gentlemen, I would also like to
express my appreciation to Bennie van der Walt and Jules
von Ahlften who have worked with me in trying to control
the ﬁzuu.:e:
It is pleasing to be able to say that the finances of the Asso-
clation s on & sound footing with a modest surplus and as o
result of this the Executive Council have decided that the
foes Tor the various members will be unaltered for the fol-
lowing year, which I think is quite an achievement in this
time of rampant inflation,
As mentioned by Mr, van der Walt, the Association is taking
on greater #reater commitments, und a lot of these com-
itments are on international committees. 1 think this is
‘move in the right direction. 1 know my own City
Johannesburg strongly support the participation of this
Country and its engineering professions in international orga-
nisstions. They are still limited but nevertheless we are
participating 1n various fields and the members will know
that & few years ago the CIE Committee was held in Moscow
and we were represented in Moscow by Mr. Ken Robson. I
represented the AMEU in other Countries as well. The point
1 am making is that these xre commitments which are being
taken on by the AMEU and it does require substantial cost,
but nevertheless the Association with its very excellent man-
agement, under Bennio van der Walt hns managed to contain
these costs and as you will see from my brief report, our in-
vestments are able to cover these expenses. 1 only have one
regret that 1 have not been able to talk Bennie van der Walt
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S i Il Rk ol ekt T BRETTRIE |-=gem==m m
onlangse jare, met 'n gevolglike aansienlike toen;

S Lie Nersutjiue J» Rlokis & dlo potis Dot dnt din
uitgawe hoofsaaklik gedek word uit rente op 'beluﬂmu-
masr die Vereniging se fondse moet steeds met. omsigtigheid
bestuur word soos ln die verlede.

Afskrifte van die Ouditeursverslag en die Finansidle State
kretaris ',

is beskikbaar aan lede by Sel op aanvr:
W. BARNARD

CONVENOR/SAAMROEPER

FINANCE COMMITTEE/FINANSKOMITEE

into Investing some of our money in old thares, srietly on
the adviee of my Chairman of the Management Committee,
16 perkape wien el To0ks A tha: ATeM A€ th6 mummact: §
might have been a good decision.

Mr. President, finally the copies of the Auditors’ report are
available to members. Thank you.

PROF. DR. P. J. BOTHA: POTCHEFSTROOM

Geagte mencer die Prosident, dames en here, u weet, ek is in
n moeilike posisic want van boekhou weet ck 5o min soos die
spreckwaordelike kat van safraan’ en nou is ck in die pon-lle
dat ek vanoggend hier moet kommentaar lewer op Mn)
der Walt on sy helpers se bockhouding. Ek het 'n Viatis
gekiyk na. dio finanaitle spate. Dio.totals inkomst vir 1980
was RA9 699,86; die totale uitgawes RA5 69179, wat vir ons 'a
surplus van ‘inkomate bo uitgawe lewer van R4 008 07. Dit is
'n heel bevredigende toedrag van sake, en mor. Barnard h
ook geneem. in ay verslag dat die Uitvoerende Rusd besluit
het om us gevolg duarvan die ledegelde nic te verhoog nie.
Die grootste bron van inkomst maar die ledegelde wat
B2 005 ingubring het — dit wil 5, 46% van die totanl. Dl
tweede grootste bron was -ﬂﬂmmibl met RIL610 — 'n
bistfie meer as 23% van die totanl, en die derde grootste bron
van inkomste was die rente op beleggings wat feitlik net so
groot was as die advertensies, ook byna 23%. Hierdie drie
items ssam, naamlik die ledegeld, advertensies en rente op
beleggings bedra 92% van die Vereniging se inkomste.

Die groutste bron van uitgawe was dic werksgroepe en ver-
wante bedrywighede met R11769 en dan was daar ook heel-
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wat reiskoste omdat die Vereniging sy bedrywighede heelwat
uitgebrei hoty veral ten opsigte

navorsingsinstitute en ook ten
binnclands as buitelands en dit is 'n baie belangrike saak. U
weet waar ons in die buiteland so baie geboikot word wat ons
bedrywighede betref, moet ons daar waar ens nog 'n sd het,
ons plek behou, en dit s uiters belangrik dat ons so ver ons
i le vermoeg dit toelaat, hierdie konferensies buitelands
on en ons beeld daar sal uitdra.

'n Ander saak wat ook van besondere betekenis is, s dat die
Vereniging in die afgelope twee jaar beurse van R1 000 toe-
gelen et vir universiteitsopleidng. Dit afgesien van R2250
wat dic afgelope jaar in merlete-tockennings gemaak is san
Technikons en opleiding sentrums, Daarmee het die Vereniging
hom defiitief op die weg goplaas om die opleiding van teg-
niese personeel te bevorder wat myns insiens 'n baie verbly-

iging sy plig ook daar nakom om die tegniese
personeel te versterk.

Meneer die President, ek is scker dat al die M“vgm|!dqg
met my sal saamstem as ek n hartlike woo

waardering aan Mnr. van der Walt rig vir die bekwame wyse
waarop hy die finunsiéle sake van ons Vereniging bohartig
het, Aan menere Wessel Barnard en Jules von Ahlften wat as
dle finansiile komitee bohulpssam was baio dankie vir jull
Jelding wat.Jula Tn die verband peed bet.

Meneer die President, die boeke van die Vereniging is behoor-
lik ge-ouditeer en in orde bevind, en dit s vir my nangenaam
e 1o Yan vasratel dai Sl verslis aanvass worg.

MR. M. CLARKE: RANDBURG

Mr. President. Just a question. I think all members will be

have béen made, including bursaries to the Technikons and
Universities. I, for example, would be happy to give prefe-
rence to upph\:nnh if I knew in advance that they had
teived an award from us.

REPORT OF THE
RECOMMENDATIONS COMMITTEE
FOR NEW ELECTRICAL
COMMODITIES

1979-1980

1. HISTORY

At the request of the AMEU in 1948, the SABS formed &
commitico called (Tha Committes for Approval of New
Electrical Products”. The f this committee was to
examine and report on new and untried electrical products
for which no national standard specifieation exists. However,
there was smount. of misunderstanding of the com-
mitter’s decisions on the part of firms submitting products
owing to the fact that the Bureau carried out the necessary
secretarinl work and there had been a tendeney to assume
fhat fovvurable rocsmimendation by this. Comatios meant
approval by the Bureau,

In view of the fact that it was primarily for the benefit of
AMEU members and bocause of the misinterpretations of its
Telation to the Bureau it was felt that the time had arrived

AMEU took aver this committee at its meeting dnhd i
March 1954 and renamed it “Recommendations Committee
for New Eloetrical Commodities”.

Certain problems were experienced with the term “approved”
and it was then decided to use the torm “The committee con-
siders this article sultable or use”

At ita meoting datod 2 December 1965, in consultation with
the Bureau, it was decided that the Recommendations Com-
mittee shotld confine Iteelf to e oty ey
that the Bureau be given jurisdiction over all plug-in ap-
pliances.

AMEU CONVENTION MAY 1981

MR. W. BARNARD: JOHANNESBURG

Mr. President, we will certainly include that in future years,
but 1 would like to take this opportunity to mention that we
are disappointed at the poor response we get in applieations
for bursaries, partieularly university bursaries. We are offe
ing_people R1000 without any commitment. Nevertheless,
over the last couple of years, we have only had one applica-
tion and we have given one bursary to the same student in
two subsequent years, We are prepared to offer more than
one

We have approached the Universitios and we have gone fur-
ther o e aska whitierwa' moslid b, permitied fo v
our own notices up at the Universitics, but I think it is some-
thing which should get a bit more publicity becanse these
bmams  arp availabie, bat ther e not befng fully utilsed.
Thank y

MR. K. G. ROBSON: EAST LONDON

Mr. President, this may not be a practicable g estion or
proposal, but it did occur to me that, if it possible from time
to time {o use the floor of these Conventions and the Tech-
nical Meetings to make one or w0 of the awands to deserving
students. It may be possible, particularly in Johannesburg,
Wheta. thers is the Ukelihoad o & burser being there or an
apprentice who has recsived an award, to invite him along
and possibly a Couneil Icpresentative and to make tho pre-
sentation during the sess

We were delightod to nuive the R100 cheque for our appren-
tice training centre at East London and we are having the
award made by the Mayor next month, But perhaps we
should use this forum to make & public demonstration of this
system, if it is possible.

MR. D. H. FRASER: PRESIDENT

Thank you for that suggestion Mr. Robson, we will certainly
give it consideration.

VERSLAG VAN DIE
AANBEVELINGSKOMITEE
VIR NUWE ELEKTRIESE
TOEBEHORE

1979-1980

1. GESKIEDENIS

In 1848 op aandrang van die VMEO het die SABS 'n komitee
wat bekend gestaan het as “Die Komitee vir euring
van Nuwe Elektriese Produkte” in die lewe geroep. Die doel
van die komitee s om ondermek in ta sel en veralag te
doen oor m ibeproefde elektriese produkte waarvoo
daar nio 'n nniunllr standaardspesifikasia bestaan nio. Om-
dat die le werk gedoen het, het 'n mis-
verstand onmm\ umdnt die vervasrdigers van opinie was
dat goedkeuring van hierdie komitee ook beteken goedkeuring
alle inprop-kommoditeite.

Asngosion die morking van hierdie Komitee haofsaaklik tot
voordesl v lede was en om misverstande m.b.t. die
Buro van Eundaumh uit die wee te ruim, is sl e 4
komitee lie jurisdiksie van die te plass en dat
die ukmar o wrk deur die VMEO bohartiy sal mord, Dis
sal mog voortgaun nm Jnige wme en inspeksies op
Produkle wat nodig mag we ocr. Die komitee het
na oorname deur dle VAEO vanaf 4 Maari 1954 bekond yo-

“Die Aanbevelingskomitce vir Nuwe Elekixiere

Aangesien daar ook probleme opsedaik et met die term
oedgekeur” is besluit dat die ter ie komitee beskou
die artikel as goed genoeg vir mmnk" .»nm‘ sal word,

Op sy vergadering gehou op 2 Desember 1968, is in vorleg
met_ die Buru besluit dat die Aanbevelingskomitee homself
sal beperk tot nuwe elektriese toebehore vir gebruik in vaste
inilnllnum alleenlik en du die Buro jurisdiksie sal hé oor

improp-kommoditeite.
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2. FUTURE

In 1969 the SABS advised that, with the taking over of the
“Wiring Regulations Committee” by the Buresy, it was felt
that the function of the Committee should be re-assessed in
an endeavour to sreamiine the whale procedure and that the
secrotarial work be taken over by the Bureau again.

The Council of the SABS approved the Code of Practice for
the Wiring of Premises (SABS 0142-1978) on 8 March 1978.
The authorisation on the use of electrical cquipment snd
niques in terms of the New Code was vested in
Bureau and the method of application for authorisaton in
prescribed in annexure “G” of the Code.
of certain legal murpn.num- the Code could not

be published under the various ordinances and although the
Code was adopted by most of the AMEU members, as. from
1 January 1980 (without legal backing), the Recommenda-
tions Committer in still functioning. It is therefore important
that the AMEU should deelde n the future of the Recom-

endations Committee and the following proposal should be
considered —
That the “Recommendations Committee” be replaced by an
“Authorisation Committee”
The present committes only Fecommends that s ftem in or
is not safe enough for use and it is left to the individual
Electricity Supply Authority to decide whether or not the

article will be permitted on its system. If an “Authorisation
Committee” issues an authorisation, the Electricity Supply
Authority will have no choice bt ta allow the item concerned
to be connected on its

3. REPRESENTATION
The members on this committee compi

2. TOEKOMS

Rerl fs (A0 b e KA = 3w e gote dat, gesen in dio
lig van die corname van die “Bed Regulusickomites™
deur die Buro, die funksionering e o
weeg sal word in 'n poging om die gehele prosedure to ver-
beter en dat die sekretaritle work weer deur die Buro oor-
geneem sal we

Die Raad van qm SABS het op 8 Maart 1978 die Gebruiks-
hode vir die Bedrading van Persele (SABS 0142-1978) goed-
geheur. Die magtiging vir die gebruik van elektricse toe
rusting en tegnicke berus ingevolge die Kode by die Buro en
die metode van aansook om magtiging word voorgeskeyl in
aanhangsel “G” van genoemde Kode.

Die Gebruikskode kon woens sokere wetlike interpretasies o
onder dic verskeie ordonnansies afgekondig word nie en
hoewel die Kode deur feitlik al die VMEO-lede In gobruik
gencem is vanaf 1 Januarie 1980 (sonder wetlike steun),
funksioneer die Aanbevelingskomitee nog soos voorheen,
Daar moet dus indringend deur die leds van die VMEO be-
sluit word oor die voortbestaan van die Aanbevelingskomitee
en dio volgende feit moet ernstig oorweeg word —

Dat die “Aanbevelingskomitee” vervang gaan word deur 'n
“Magtigingskomitee”. Dav.s. die huldige komitee dosn L
asnbevelings of 'n item om veiligheidsredes geskik

sel.
magtiging uitrek, hn
e E! Jteitavooraiéningaowerbeld goon Levse a1
itam volguns die oorskrifs Yoo (e Inst .

3. VERTEENWOORDIGING

of
the AMEU, SAIEE, ESCOM, SABS, E}:M.\ SAACE, ECA
(SA), Johannesburg Electricity Departm
Offics. During the past year we tack Joare ny Mr. F. J. Prins
of the SABS, who retired, and also Mr.
represented the S.A. Ins -
gentlemen served for y
ke to sxpress our thanks and graiitude for work done by
them. Mr. Williams fixst attended a mecting on 16 June 196
and Mr. Pring on 25 September 1959,

4. ACTIVITIES
Eight ordinary meetings and one special mu-llng Lo held

Die s p hierdie komitoe bestaan uit ver-
teenwoordigers van EO, SAIEI, EVKOM, SABS,
EIAN, SAVEI, EKV(SA) Jnhlnnn‘mn'! Flektrisiteftsdepar-
toment en HI

Prins van die SABS, wat afgetree het,
e 3. T Willama wat die §.A. Instituut van Elektro.
tegniese Ingenieurs verteenwoordig het. Hierdie persone hot
Jarelank op die komitee gedien en langs hierdie weg wil ons
ons dank aan hulle ordra vir die werl deur hulle verrig, Die
eerste vergadering wat mnr. Williams bygewoon het, was 16
Junie 1961 en mnr. Pring 25 September 1959,

4. WERKSAAMHEDE
Akt towone vorgaderings fs n bierile tydperk gehou e oen

during this period to eonsider new wiring sysi ;:u wat d ocorweeg
Aantal Aantal Aantal nie Additional
goedgek. terugverw. goedgekeur requirement
No. appr. No. deferred No. not appr. Bykomende vereiste
4 3 -— 1
1 2 1 —_
2 4 1 1
3 5 - =
4 3 1 -
1980-08-07 6 3 1 —_
1980-11-18 3 -_ 1 1
TOTAL/TOTAAL 23 20 3 3
5. WIRING SYSTEMS 5. BEDRADINGSTELSELS
Dm'(nx the wlul me!tlng held on 22 March 1979, a report Gedurende die spesiale adering wat op 22 Maart 1079
m the Bureau (Wi comprising Document Nu 60, Te- gehou is, is 'n verslag van dic Buro (WG 4) dokumentnr. 60,
vuﬂlng Inrlng mm.... ‘wan considered, Tho approval of  Wat handel oor mes bedradingstelsels, oo
BS Documents No. 1056

arised in SA]
nnd 08 (WG u Froject No, 751/5001.

6. CONCLUSION

The whale-hearted co-operation of the commilice members
as well as their cordial support h a feature of the
working of this committes over the past twa years

16

rweeg. Die goed-
euring van hierdie stelsels is in SAIIS dnlcl-m o
106 (WG 4), projeknr, 7515001 saamge . 18

6. TEN SLOTTE

Ek kan getuig van goeie samewerking van kemiteclede asook
hulle gul.hlmrm ondersteuning oor die afgelope twee jaar.

P. J. BOTES
CONVENOR/SAMEROEPER
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MNR. P. J. BOTES: ROODEPOORT

Mnr, die Prosident, sodra die gebruikskode vir die bedrading
van persele wetlik afgekondig word, sal die magtiging in
terme van die kode deur die SADS gedoen word, Tot tyd en
wyl dit gaan gebeur sal hierdie \nﬂmh‘e nog voortgaan met
sy bedrywighe
Soos in my \er;mg duidelik gestel, is die komitee 'n “aanbeve-
Uingskomitee” «n het nie miugtiging o enigies af to d.ﬁ.,.g
toestand sal verval sodra die kode we!

dwing word,
In sekere bulletins wat u van tyd tot tyd entvang is daar ge-
Draat van goedere wat “goedgekeur” is. U moet dit sien dat
die komitee die items goedgevind het vir gebruik. U het nog
1 reg om die gobruik te weler,

DAt mar. i Presigsat, Meing oy by "n Delsngris ampec wat
deur mnr. J. K. Iften onder my aandag gebring is.
Mouh 'n loem wat deur hisedls Kotslles, preklk geviod ls vie
sebruik dear alle voorsieningsowerkeds nie anvaar word
nie, mot die voorbchoud dat &t natuurlik nie 'n naellge in-
d op die Sekirieaatosvoer oa o 5

am i uiters noodsanklik om sienswyse oor nn-me aspek aan
to hoor en ek vertrou dat ons 'n vaste besluit kan neem.
Voordat ons egter hieroor besin moet ons miskien cers mur,
Grant van die SABS se sicning aanhoor. Ek wil net grang
die Sekretaris en dic lede van die komitee bedank Vir ‘hulle
samewerking oor die afgelope 2 jaar. Dankie,

MR. J. V. GRANT: SABS

ust congratulate Mr, Botes on bie report, which iven the
T background to the setting-up of this committee,
e s to me and fs most interesting.
In um connection, I would also like to record that there has

very good co-operation hetween the committec and the
Birean, cepecilly o the part of Mr. Botes himself, as Con-
venor over the last tw
Turning now to the report itaelf, may 1 draw your attention
10 the last paragraph on the second page, where Mr. Bote
has put a question to this Convention which ean be sum-
marized as follows: "What is the future of the Recommenda-
tions Committee' 2
There has at times been some confusion about the functions
of this commitice in relation to the proposed authorization
procedure which is deseribed in Appendix G to the Wiring
Code. I would like to put the facts in perspective in order
that the Convention can come to o meaningful decision.
As stated by Mr. Botes, the main function of the Recommen-
dations Committee is to examine new commoditios for safety

and to issue suitable recommendations on thelr use, The

committee, however, is not empowercd to recommend any

REPCRT OF THE ESCOM COMMITTEE
1979-1980

1. The period under review was nllﬂw‘ly qukl ma it s.
hoped that the era of fr! t large

creases is something of

Close lisison was mn!ﬂtll'ned with Escom during this
period and & number vl meetings were held to discuss
the structuring of Escom tariffs, with special reference
ta Escom eharges for bulk supply to municipalities. Thus

i

{ar no progress has been made in oblaining a special
municigil bulk tariff at lower rates. =
3. Escom amended their Rand and OFS Undertaki

ng
tariff as lr:rn;nluimy 1980. As local suthorities in mh
aren were to varyng degrees dependi
dividual load factors, the AMEU was nnlhl!hfo mlh
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item, the use of which is prohibited by the code, whether by
specific exclusion or by the lack of clearly applicable require-
ments. Amendment of the eode eould allow such items to be
used,
Now, the Wiring Code: The Main Committee did not intend
that innovations and the development of new tochniques and
cquipment. should be inhibited; neither did it wish to be con-
tinually amending the c n the other hand, the Main
Committes did wish to make the Wiring Code compulsory
country-wife and, with his full support, decided to do this
through t: Chief Inspector of Faciories, via an Act of Par-
'inmPr\ & solution to the problem of accepting innovative
cas, conflict with the code, was to introduce the
avthorization procedufs, It i thua possibla fer the atatutory
suthority (it. the Chief Inspector of Factories) who makes
the code compulsory to allow the adoption of such innovative
ideas; d no other person can make such allowances. I do
not intend to elaborate on this procedure, because I have no
doubt, that you have all read Appendix the code. T
merely cmphasise that the Chief Inspector of Factories will
sign the authorization certificates; he is the ultimate author-
ity even although the assessment of new techniques, ete. may
be delegated to the Main Committee.
However, the authorization procedure was not intended o
deal with those new items or techniques that cloarly fall
thin the scope and the wording of the code. Such items
might well be unsafe in one respect or another, so what is
o be done about them? Domestic electrical appliances will
be covered by the new comp ety specifieation and
should all comply before sale to the public. The remaining
items are therefore new non-domestic appliances and tech-
niques, such as wiring systems. These could perhaps be as-
sessed in terms of the authorization procedure because, if
thero is alack of existing En('dhnuqn requirements and tests
for u completely n ue, they can be drawn up in
o nitan ity e eSO rerEaLe
From my remarks, it might look as if there is little motiva-
tion for the continuation of the Recommendations Committee.
1 do feel, however, that it would be a great pity if it was
disbanded. 1t ean stil function in its old eapacity as & co
mittee that issues recommendations in respect of the safety
of commodities that do not confliet with the code and there-
fore deal with all aspects not eovered by the authorization
pracedure. May I leave these thoughts with you for your
final decision.
MR. D. H. FRASER: PRESIDENT

Thank you Mr. Grant for that very helpful contribution, I
think that the suggestions you have made and the v.hwghh
have put in our minds will have to be Teferred first to
the Executive Council before we ean come to any sort of de-

cision.

formal npmm.ud-m to un E'I«Irhlt;y Control Board
on behalf of members, but support was nevertheless
Eiven to !.'hne individual lnﬂ.l wuthorities who lodged ob-

Runltlnl from the effect of the restructured Escom

appe:
sensus on thls mnur will Ihmlm be
submitted to ﬁ'l: Execwlln Council for further research

and consideraf

=

A number v! rs of the Highveld Branch have
recently -!@el’hnnd pnﬂﬂm with load shedding on in-

structions from Escom, At the arrange-
ments were made for an Escom official to the
Branch on Escom load shedding.
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ESCOM COMMITTEE
EVKOMKOMITEE

Mr. Ken Robson

MR. D. C. PALSER: CAPE TOWN

Mr. President, in his report, Mr. Barnard refers to discus
sions with ESCOM on the question of a special muni
Dulke tariff. This is & subject that has been raised frequently
by at least one provincial municipal association and taken up,
I believe, by the United Municipal Exccutive (UME), but
with little progress to date. it would appear

the prepondorance of domestic consumers the load pattern

and, ns @ result, instend of achieving a lowed demand charge,
& higher demand charge could well rosult through having to
ensurc an adequate recoupment of demand-related costs
across the year,
I agree with Mr. Barnard, therefore, that this matter be
pursued with due caution.
Another matter that has been taken up with ESCOM by the
nited Municipnl Executive is the question of & uniform
ESCOM tariff structure neross the country, At present cone
sumers in the morthern part of the country benefit from
lower rates than those further south because of the northern
consumers” proximity to ESCOMs large and cfficient power
stations in theworth. I understand, though, that it is ESCOM's
Intention to move progressively towards a uniform tariff
siucture across the country in response to changing eost
structures, It would be interesting to know, therefore, if this
is in fact atill their policy and, if so, could an eatiriate be
#iven of the likely time scale involved,
Finally, Mr. President, ESCOM has publieally annotnced that
it expects a particularly difficult winter this year in mesting
demand because of a severe shortage of generating capacity
on its system and has accordingly requested the larger cor.
sumers across the country to sssist with voluntary load
shedding as may prove necessary at times,
1 personally believe that it behoves all municipal

Lies, in their

own as well as in the national interest, to collaborate fully
it ESCOM in this programme of voluntary load reduction.
o my ipalities, i

ledge a number of municipall uding my

and 1 am sure that it is,
T would suggest, Mr. Prosident, that this Convention formally
acknowledge its support of this load reduction programme
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and pledge its full co-operation in rendering all possible as-
sistance to ESCOM this winter. Such support and co-opera-
tion cannot but be in the best interests of us all.

CLR. F. OBERHOLZER: JOHANNESBURG

1 have indicated here, Sir that we must go slowly in regard
to thin request. You know Municipalities, unlike the Govern-
ment, have only one main taxing source of revenue and that
is the rate fund. And the rates paid by individuals have
reached the stage now where many pay more in rates than
in income tax. The tariffs charged by Municipalities now ex-
ceed taxation on land as far as the home owner is concerned.
So we have the difficulty that people arc being loaded con-
tinually with increased tariffs and, when these tariffs ema-
nate from ESCOM, the ordinary consumer does not under-
stand that this is just a passing on of an inerease by a ex-
trancous body over which the Municipality has no control.
He blames his local council — the local council is putting up
x — and naturally the stage is reache T
local council has also to put up the tariffs because it, like
any householder, is subject to the same inflation rate as that
householder because of the commodities being purchased. Mr.
Palser indicated that there should be & levelling out of tariffs,
that the coastal town should pay the same as the Transvaal
with its coal mines and cheaper production. I wonder if we
of the Transvaal might suggest that there be a levelling out
of fuel prices so that we could pay the same for our motor
fuel as people in eoastal towns. But | want to indicate that
there i a case to be made out for a special tariff for local
government for the simple reason that industry and every
ther user of electricity normally passes increased costs to
the consumer and, when it is transferred to the consumer,
the spread is wider and peaple absorb such increases more
easily as they are hidden increases — one does mot know
ut i e is of course such & thing as hidden GST
when people in businees pass on any inereasing taxation that
they have to suffer, be it rates or what cver it may be, to
the consumer. So the load and the burden is spread over a
muuch wider field and 1 believe there is a case to be made
out for & special munieipal tariff and I would urge that your
organisation have another look at it. Thank you,

g

MR. K. G. ROBSON: EAST LONDON

Mr. President, 1 wonder if Mr. Palser is quite correct in his
thought that ESCOM is moving towards uniform tariffs.
Naturally my understanding is that they will move quite far
along the road, but I believe that it is not towards a fully
uniform tariff. ESCOM could, perhaps, give some indication
of which of these thoughts is correct. The second point I
would like to make, supporting Mr. Plser in our co-operation
with ESCOM, is to ask the question of ESCOM as to whather

iding system
sistactory provided
everybody is treated on the same basis, rather than the
voluntary load shedding. But i may be that ESCOM has very
good reasons for changing this to & voluntary system and, if
ESCOM could comment on that, it would be appreciated
Then the third question to ESCOM is whether their ul.
ties are such that it is not possible to correct time during
night hours. One realises that they have got ulties, but
it docs sesm that it is most unsatisfactory that, in & country
like SA, we are in a situation now that cur national time
system s inacourate, creating a situation as in East London
where in two weeks we lost nine minutes, It does seem to me
that this is unsatisfactory. All of us are tending to say that
thi ase, bu its diffieult to understand why it
is ot possible to correct the time, if not on first pight, then
perhaps over two or three nights. Thank you

MR. E. WOHLBERG: ESCOM

Mr. President, of the questions that have been put here, one
is the equalising of the rates. The board of trade commented
on this, and Was against it I think Councillor Oberholzer
mentioned the problem that exists in equalisation of energy
rates. It cuts across & very big spectrum so there ia a big
problem in that matter. As fur as lond shedding is concerned
ESCOM is working on a system (this was Mr. Robsons ques-
tion), where we try to use various methods, in ather words
there ia the voluntary load shedding, there is the lond curtail-
ment, if we know that, during a given day we will not be able
to meet our demand beeause of reserve capacity problems,

s



and then there 8 the further compulsory lond shedding, Thus
one tries to be a jump ahead and we are trying to introduce
a system where we have three different ways of working.

This depends very much on the co-oporation of consumers,
but we hope we won't have to resort to this sort of thing on
a large scale, but I think the way we are placed at the mo-

REPORT OF THE SABS
CO-ORDINATING COMMITTEE

1. Unless otherwise stated, this report cavers the period
1978-09-01 to 1980-12-31,

2, The members of the Committee are Messrs. J. A. Loub-
ser, J. K. von Ahlften and E. de C. Pretorius (Convenor).

8. Meetings:

31 The Committee, which was appointed on 1970-03-02,
held seven meetings of which the President attended n
few, A considersble mumber of matters was settled by

32 In nddition, the Committes, complemented by the Pre-
sident, () on 1979-06-23 had  long discussion with the
Chiat Tnspactar of Factories Mr. A. A. Weich, on the
legalization of the SABS Code of Practice for the

Wiring of Premises i (b) on 1981-01-29 attended a

meeting of major power cable users which had been

convened by the SABS primarily in connection with

mark fees for power eables. (The meeting was honoured

by the presence of the Director General of the SABS,
Mr. G. P, Verster).

83 A few thought provoking items from the minutes of
the meetings are given in the following:

1 Concern was expressed that the eontribution and/or
opinion of AMEU representatives on SABS comnitiees
at times inevitably were inclined to be subjective and
did not necessarily reflect the Reneral view of the

AMED, Afier a long discussion % was conciuded that
it was virtually impossible to control or obviate such
an eventuality. However, representatives by and large
have a good sense of responsibility; moreaver, they
could be called to account at a Convention.

332 At & moeting, which was also aitended by the Presi-
dent, the Committee Tesolved to withdraw AMEU
representation on some 30 SABS committees because
the relevant projects have, in the opinion of the Com-
mittee, no bearing on the functions of electricity un-

dertakings.

{The projects in question ave, inter alia, Accumulator
batteries for v'lnlvr wvehicles, Electric toasters, De:trll'-
!runl, than Diict work for ai

ment with reserve capacity we must face thia problem, The
third point deals with the guestion of time correction. Here
again, with the reserve capacity problem that we have, to
try and meet the demand of the next day onc usually finds
that, during the night, maintenance is being done which also
has fallen behind so we have not got the S
night to catch up, no matter how hard we

VERSLAG VAN DIE SABS-
KOGORDINERENDEKOMITEE

1. Tensy anders vermeld, del hierdie verslag die tydperk
1975.09.01 tot 1950123

2. Die Komitee bestaan wit mnre. J. A. Loubser, J. K. von
Ahlften en E. de C. Pretorius (sameroeper).

8. Vergaderings:

31 Die Komitee, wat op 1979-08-02 gaamgestel is, het sewe
keer vergader. Die P?r.!d.nn! het enkele vergaderings
‘bygewoon. Heelwat sake is telefonies afgehandel.

82 Bykomend tot hierdic vergaderings het die Komitee —
die President was ook teenwoordig — () op 1979-05 i!

¢ Bovoer met i
A" Welch, oo dle wettiging van die

vir die Bedrading vir Perscle

tHiT e 'n vergudering bygewoon van be.

langrike gebruikers van kragkabels, wat deur die SABS
belé is (en wat o ook deur die Direktour-generaal
van die SABS, mnr. G. P. Verster, bygewoon is) in ver-
band met merkgelde vir kragkabels,

84 Enlale godagtoprikkalends Homa uit die notuler van
die vergaderings is die volgende:

331 Daar is besorgdheid uitgespreek dat die hgdn. enfat
menings van VMEO verteenwoordigers
Komitees uiteranrd soms geneigd is tot -uhjek:i-iuu
#n nie noodwendig dié van die VMEO in die algemeen

fo. Na 'n lang bespreking is tot die gevolg-

frekiing gekom dag, i Telilk snmoertiik 1s om 50 'n
toedrag van sake te beheer of te voorkem. Verteen-
woordigers is egter almal verantwoordelike
boonop kan hulle deur Konvensie ter w:rl.ntwmrd]n[
geroep wo

882 Op 'n vergadering, wat onk deur dle Presldent bne-
woon is, is besluit om VMEO-vertecnwoordigi
Mok of 30 SABS Komiteen fe ontirek omdat. e be-
Selia projeits, wilgens die minizg vec s Komitee,
nie verband hou met die funksies van eloktrisiteits-

rnemings nie.
(Die betrokke projekte is o.a. Opgaarbatterye
‘motorvoertule, Elektriese hwdtwm Elalul.ﬂue

The Commities hay alveady been erticised sbout th
withdrawsl from projects in eonnection with nmmu:
electrical appliances. The canvention is request
express a view on this matter).

84 The discussions with Mr. Weich led to & special meeting
of the Executive Council of the AMEU on 1979-08-17
at which Mr. Weich was also present and, arising from

this meeting, the Executive Council on 1979-11-09 re-

salved to inform Mr. Weich that, regardless of legal

stumbling blocks, the AMEU was committed to the im-

plementation of the Code of Practice as from 1st

January 1980.

odmn.

Daar is reeds kritiek uitgesproek oor die onttrekking
van projekte i.v.m. huishoudellke clektriese tocstelle,
Die Konvensie moet hom sb. or hierdie aangeleent-
heid vitspreek),

84 Die umn;pmldnw. mnr, Weich het uitgeloop op ‘n
rgadering o die Uitvoerende Raad

IHD nem wlll'by ‘Weleh ook teenwoordig wu.
en voortspruitend uit hlerdlc vergadering het dh Ultr
voerende Rasd op 1979-11-09 besluit om mar.
mee te deel dat, nnlelz wetlike ll.tui]wlbbkk
VMEO hom verbind het aan die implementering van dh
Gebruikskode vanaf 1 -'umlm 1980,
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n ie finale afronding is herkenning.
nderskeidingsteken wat die
deusmg ‘gee by die keuse van wat om to

" Die SABS-merk ven kwalitit.

Ditwys met 'n cogopslag dat u produk
teen’n veeleisende spesifikasie getoets is
endat’n hoestandaard ononderbroke
gehandhaaf word.

oamblik van verkaop, word die
oomblik van ooriuiging.

SABS stel diestandaard.

Rig navrae aan die Direkteur-generaal, SABS, Privaatsak X191, Pretoria 0001
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851 (x) At the mesting convened by the SABS in comnec-
with mari fees for power cables, the Com-
ities supported the SABS in ts intention to raise
the fees. Relatively speaking the increases would
be insignificant; the biggest increase would be
with regard to paper-insulated eable, viz. 0,0 e/km.
These increases will inevitably be to the
price of cables.
() M. 3. . Snit, Diretor of the Electrca Engi-
neering and Physics section of the SABS, who

ch-irvd the mﬁ!lln;, undertook to deal with this
‘matter, in particular, and the mark scheme in
general in further detail at the Convention.

252 At this meeting it was alleged (in a tabled document)
that there was a considerable MEU

number of Al

non-technical persos

AMEU members to insist on the SABS mark, not only

o pecer cables, but on all other products for which
BS specification exists.

358 It also camo to light that a surprisingly large number
delusion that when they
s) from mark

usera lubour under the
purchase ebles (and other product
holders they will, with no further
wih 8 product bearing the mark. For instance
Tothing to prevent o tabls mark heldor from man
facturing eables that do not bear the mark, and to only
specify that & product shall comply with a SABS spe-
cification 14 o guaraatos that this would be o unites
the SABS issued a certificate to th

854 Mr. Smit sounded the opinion of meeun: a
soggeation to bring the SABS specifcations for power
cables_into IEC specifications. The v
majority of s s vr:ient. including the Commnities
vehemently opposed such a move because this would
e e e

855 Mr. Smit also informed the meeting about steps being
taken by the SABS to step up and streamline its con-
tral over quality assurance of manufacturers.

41 A good friend of the AMEU — at all times there was
the heartiest co-operation between Mm ma AMEU
— namely Mr. Felix Prina, who for rved
the SABS and during the latter ,m. 2o Eoatinng
charge of the cable section, Tetired on pension.
Mr. J. V. (lan) Grant is his suceessor.

42 The former Director General of the SABS, Mr. R. F. J.
Teichmann, has also nund on pension and has been
succeeded by Mr. G. P. Verster.

5. Progress report
During the period under review the following SABS com-
mittees on which the AMEU has representation, were
active. Given in the table are the names of the AMEU
Teprosentatives — (/A meant alterauta) — und brief
summaries of the act
P revrnenuilnn e )t repazieds (e}
Project 1o, (b) Tiles (some condensed), (c) Reprenen.
tative(s), (4) Progress reports; some reports are based
v information reesived diteicly oo the SABE);

501 (a) *711/6018 (¢) A. H. L. Fortman.
(b) THE INSTALLATION OF (FM AND TV)
AERIAL SYSTEMS.

(d) Revision approved by SABS Council on 1979-06-06.

5.0Z (n) 721/8004 (c) J. K. von Ahlften (+), P. J. Botes.

(b) TUNGSTEN FILAMENT GENERAL SERVICE
ELECTRIC LAMPS.

(d) SABS 56-1961 has been amended to include lamps

finished white internally and certain voltage rat-

851 (s) 0p da vergadering fniake meckpelde vie mp
die Komitee die SABS gesteun in
el it verhoor, Belatif yesprie
sal die verhogings gering wees: die grootste ver-
hoging is tov. paplergeisclesrds kabel wat 09
/i beloep. Higelle veshoglogs wal maedwendly
by m. van kabels gevoeg wo

(b) Mor, J. W. Smit, Dirckteur van die SABS se af-
deling Elcktrotegnicse Ingenicurswese en Fisiks,
wat. voorsitter van die vergadering was, het onder-
neem om die Konvensie verder oor hierdie san-
geleentheid in besonder en die merkskema oor die
algemeen toe te lig.

352 Op hierdie vergadering is (in 'n dokument wat ter
tatel gelt ) beweer dat dmar hechwat V3 vm:n leds iz
sommige daarvan bale groo wat
sandring op die SABS-merk s o]: Jm.mm. ne. Ek gln
nie dit word doelbewus gedoen nie: in baie gevalle
word die aanvra van tenders vir on die sankeop van
Kabels in die hande van nie-tegniese mense vorgelaat.
'n Ernstige beroep word op VMEO-lede gedoen om nan
te dring op die SABS-merk, nie net Lo.v. kragkubels
nle, maar alle prodkte wasivoor dar ‘n SABS-spes

lklﬂe bestan:

863 Dit het ook aan die lig gekom dat verbasend bale ver-
bruikers onder die waan verkeer dat wanneer hulle
kabels (en ander produkte) van merkhouers koop hulle
sonder meer ‘n produk met die merk sal kry. Daa h
niks \vl: byvoorbeeld 'h kabelmerkhover verbi

vervaardig wat nie die merk dra nie. En om
e gy e b i
SABS-y voldoen is geen waarborg dat
dit we

el dic geval is nie tensy 'n sertifikaat tot die ef-
Tokie dour die SABS uitgerolk s

2564 Mnr, Smit het die vergadering gepols oor die gedsgte
om die SABS-kabelspesif;
vin die IEK te brin,
die Vergadering, insluitend dic. Komitee, was. hofulg
danrteen gekant omdat dit onteenseglik sou lei tot 'n
verlaging van vere
355 M. i het die mndeﬂng ook toegelig oor die
s¢ stappe om sy beheer cor kwaliteitsverseke-
riu! vua Veﬁmdll!n op te knap.

41 n Gosle vriend van de YMEQ — daur wis aityd die
ikste samewerking met hom — nl. mar. Fe
oo Jare fn diens van dis BABS waa 4n
Tater jare belas was met Jragkabels, het met pensioen
uit die SABS ABS se dient getree. M. J. V (lan) Grant
o

het hom o

4.2 Ock die vorige Direkteur-generaal van die SABS, mnr.
R F.J ‘I‘iiehmnn, het met pensioen dnl.lw en is
opgevalg de erster.

5. Vorderingaversiag
Sedurende die onderhawige tydperk was die volgende
SABS-komitees waarop die VMEQ verteenwoordig is,
aluu Tn die tabel word ook die VMEO-versenwosrd:

sangedui — (P/A Betaki plassrarvanges) — en
b namhede
(“VMEO vertsonwoordiging ontireks (+): versing e
doen; (s) Projeknommer, (b) Onderwerp (sommige ver-
kort), (c)
sommige verslae is gebascer op inl it direl
0 BAE s “ge P inligting wat k van

5.01 (a) *711/6018 (¢) A. H. L. Fortmann
(b) DIE INSTALLASIE VAN (FM- EN TV-) AN-
TENNASTELSELS,

(d) Hersiening deur SABS-raad goedgekeur op 1979-

6.02 (a) 721/6004 (c) J. K. von Ahlften (+), P. J. Botes.

(b) ELEKTRIESE LAMPE MET WOLFRAMGLOEI-
DRAAD VIR ALGEMENE GEBRUIK.

(d) SABS 56-1961 is gewysig om lampe in te sluit
binne wit afgewerk is en sckere spannings-
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504

507
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ings have been deleted from the specification. The
Tequirement has been amended to nuuin the
nominal lumen output to be marked on the lamp
instead of stating single cofl or colled cofl fila-
ments are used.

721/5005 (¢) J. K. von Ahlften (+).

BALLASTS FOR LOW PRESSURE SODIUM
'VAPOUR AND HIGH INTENSITY DISCHARGE
LAMPS.

Amendment No. 2: SABS 1266-1979. The specifi-
cation has been amended to include requirementa
for enamelled conductors and terminals and to

xtend the requirements for limitation of heating.

{0 7a1/3008; (xl) T21/5016; (i) 721/5022 (c) A.
Tg (+), R Yates (P/A) (+).

(i) INTERIOR LUMINAIRES FOR DISCHARGE

LAMPS; (ii) STREET LIGHTING LUMINAI-

RES; (iii) FLOODLIGHTING LUMINAIRES.

(d) Specifications approved on 1980-02-27.

(These three projects have been combined).

(a) 721/5010 () P. J. Botes (+), C. F. Coetzee

(B/A).

()

(b) BALLASTS FOR FLUORESCENT LAMPS.

Amended (ballast cutput and limitation of heat-
ing).

721/5012 () A J. v. d Berg (+), R Yates
(B/A).

CAPACITORS FOR FLUORESCENT LUMI-
NAIRES.

Specification appraved on 1979-06-06.

21/5015 (mn 1119-1976) (c) R. Yates (+),
D. Opperman (P/A).

INTERIOR LUMINAIRES FOR FLUORESCENT
LAMPS.

proved in Fehrm.ry 1980 amendement. o, 3 (adds
tional const Tequirements) still receiving
attention.

751/5001 csus 0142-1978) (c) Main committee/
A_thlcr('H.E de C. Preto-

rius (+) .T K. v

I

(a)
P. J. Botes; WG3:
HA.uubm(-i-) WGI T J. Boshoft (+), C.
ecke:

CODE OF PRACTICE FOR THE WIRING OF

Aua-&l;muﬁnxwuhuinﬁpﬁl 1980 to dis-
cuss comments on a number of amend-
ments to the c«ae A large number of amendments

cil and cted

first half of 1981, WGS (international regulations)
still continues ita work though problems are being

experienced as regards sccretarial services. WG4

also held  number of mectinga.

(a) 751/5006 (c) J. A. Loubser (+), P. J. Botes
(P/A).

(b) TWO-POLE AND EARTHING-PIN PLUGS AND
SOCKET OUTLETS.

(d) Completed. SABS 164-1980.

{a) 761/8007 (c) C. F. Coetaee, R. E. du Toit (B/A).

{b) TERMINAL BLOCKS FOR ELECTRICAL PUR-
POSES.

(d) Committee stage.

AMEU CONVENTION MAY 1981
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wanrdes ls uit die spesifikasie geskrap.
vercise ia gewysis om te verels dat die nom
lumenlewering op die lamp in plass van of 'n
enkelspiraal of dubbelspirasl gloeidraad gebruik
word.

Die werk-
inale

(a) 721/5008 (c) J. K. von Ahlften (+).

(&) BALLAETE VIR l.ASDﬂVKNATRHJH’.DAHP
INGSLAMPE EN VIR HOE-INTENSI-
TEITSONTLADINGSLAMPE.

(@ wy-igla.g No. 2: SABS 1266-1979. Die spesifikasie

ig deur die inaluiting van verelstes vir

aUee rde geleiers en aansluiters en deur die

uitbreiding van die vereistes vir beperking van
verhitting.

(a) (l) m;am: (i) 721/5016; (iii) mmu (e) A
Tg (+), R- Yates (P/A)

() u) Bmmnmu VIR mm.mmt:s—
LAMPE; (ii) STRAATVERLIGTINGSARMATU-
RE; (iii) SPREILIGARMATURE.

(d) Spesifikasies goedgekeur op 1980-02-27.

(Hierdie drie projekte is gekombineer).

(a) 721/5010 () P. J. Botes (+), C. F. Coetzee
(B/A).

(b) BALLASTE VIR FLUORESSEERLAMPE.
() uncﬂ:)yll[ (ballaslewering, beperking van verhit-

(a) 721/5012 (&) A. J. v. d. Berg (+), R Yates
(P/A). i

(b) KAl VIR
RE.

(d) Spesifikasie goedgekeur op 1979-06-06.
(a) 721/5015 (SABS 1119-1976) (c) R. Yates (+),
D. Opperman (P/A).

(b) BINNEAEMA‘I'UBE VIR FLUORESSEERLAM-

@ Wn‘[lnl nr. 1 (kapasitors, geleiers) goedgekeur
Februarie 1980; wysiging nr. 2 (bykomstige
reistes) kry nog mandag.

(2) T61/6001 (SABS 0UZ-1978) (c) Main sammles/
Beatkomitzes 1, 4. Lobaar (+), 2. de C. Preta-
vius (+), %, Fhe Ahiften, P.'J. Botes; WGS:

Jmi Loubser (+); WG4: % 3. Boshoft (+), C.
er,

(b) GEBRUIKSKODE VIR DIE BEDRADING VAN
PERSELE.
() In April 1080 s ' twecdangse

vergadering
om kemmentaar oor en ('n menigie) voorgesielde
wysigings van die Kode te oorweeg. 'n Gmt getal
3 die Hand-

dienste. WG 4 het ook
gehou.
(a) ‘JIVIIIN (e) J. A. Loubser (+), P. J. Botes
(b) 'rmmL. EN AAIDINGHPMONTAK‘
FROFPE EN SOKUITG.
(d) Voltooi. SABS 1641980,
() 751/6007 (c) C. F. Coetzee, R. E. du Telt (P/A).
(b) AANSLUITERBLOKKE VIR ELEKTRIESE
DOELEINDES.

(d) Komiteestadium.
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(a) 751/5008 (SABS 1187: Pnt/DzeJ 1-1678) (e) 3. J.
Boshoff (+), M.EO. Bick (P/A).

(b) METALLIC WIREWAYS — WALLS AND
CEILINGS.

(d) Amendment no. 1 approved on 1950-11-05.

(a) 751/5009 () J. A. Loubser (+), P. J. Botes
(B/A).

(b) PLUGS, SOCKET OUTLETS, COUPLERS —
NON-DOMESTIC.

(d) Completed. SABS 1239-1979.

(8) 751/5010 (c) J. A. Loubser {+).

(b) WALL OUTLET BOXES FOR BLECTRICAL
ACCESSORIES (REVISION): PART [: STAN-
DARD BOXES.

(d) Comploted. SABS 1086: Pary I — 1980,

(a) 751/5012 (¢) J. A. Loubser (4).

(b) COVER PLATES FOR WALL OUTLET BOXES
— AMENDMENT NO. 1

(d) Amended 1950-11-05.
(&) (i) 751/5015. (ii) 751/5016. (¢) J. A. Loubser (+).

(b) ELECTRICAL DISTRIBUTION BOARDS: (i)
Part II: Surface type for mounting on indoor
walls; (i) Part 1: Typo for amall installations.

() Completed: SABS 1180: (i) Part I: 1980; (i)
Part 111: 1980.

(a) 751/5017 (e) J. J. Boshoff (+).
(b) METALLIC WIREWAYS (FLOORS).

(d) Two committee meetings. On 1980-06-17 draft was
circulated for comments: closing date 1980-07-17.

(a) T51/5018 (e) J. J. Boshot? (+).

(b) NON-MLTALL!C WIREWAYS (WALLS OR
CEIL!

(d) One commities meeting.

() TB1/5002 (¢) G. €. Theron, M. P. P. Clarke (+),
L. D. M. de Wet (P/A).

(b) AMENDMENT NO. 3 OF SABS 87-1070: PAPER-
INSULATED CABLES.

(d) Finalized — will possibly be published by mid
1981,

() *T61/5003 (c) A. J. v. d. Berg, P. J. Botes (P/A).

(b) HEAT RESISTING CABLES FOR THE INTER-
NAL WIRING OF APPLIANCES.

(d) Amended 1979-08-06.

5006 (c) F. J. Botes, A. H. L. Fortman (+),
E de C. Pretorius, M. W. Odendaal (P/A).

(b) CROSS-LINKED POLYETHYLENE (XLPE) IN-
SULATED ELECTRIC CABLES.

(d) This project covers eables in the 38/66 XV to
s ange. As local authorities constitute one
of the largest, If not the largest, users of cabies

in the RSA, this project is of vital importance
'AME. The fire, meeting was hetd an 1976
were held,

(a) 7

28
ibmitted to the SABS
apeei!lnll.hn, it is hoped, will be vnhlllhld in May

m .n times the AMEU represtatines ook o
firm_stand, partically when it came
yatering down of requirements and o achiomd
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(=) TSUSM (SABS 1187: Part/Deel 1-1978) (e} J. J.
Boshoff (+), M.EO. Bick (P/A).

(b) METAALBEDRADINGSKANALE — MURE EN
FONNE.

(d) Wysiging nr. 1 goedgekeur 1980-11-05.
(a) 751/5008 (¢} J. A. Loubser (+), P. J. Botes
(P/A).

() PROPPE, KONTAKSOKKE, KOPPELSTUKKE
LK,

— NIE-HUISHOUDI
(d) Voltooi. SABS 1289-1979,
a) 781/3010 (c) J. A. Loubser {+).

(b) MULRUITG.\NGI\.\STL VIR ELEKT! qusE‘ nvr
BEHORE  (H] ING): DEEL I:
AARD

K.\STL"
(d) Voltooi. SABS 1085 Deel T — 1980.
() 751/5012 (c) J. A. Loubser (4).

(b) DERPLATE VIR MUURUITGANGKASTE —
WYSIGING NR. 1.

(d) Gewysig 1980-11-05,
(@) (i) 751/5015. (1) T51/5016. (e) J. A. Loubser (4).

(b) ELEKTRIESE VERDEELBORDE: (i) Deel
Opperviaktetipe vir montering teen binnemure.
(ii) Deel TI1: Tipe vir Klein install

(d) Afgehandel: SABS 1180: (i) Deel II:
Deel I11: 1980.

1980; (i)

(a) 761/5017 (¢) J. J. Boshoff (+).
{b) METAALBEDRADINGSKANALE (VLOERE).
(d) Twee komiteevergaderings. Op 1980-06-17 is kon-

ep
1980-07-17,
(a) 751/5018 (c) J. J. Boshoff ().

(b) NIE-METAALBEDRADINGSKANALE
OF PLAFONNE)

(d) Een komiteevergadering.

(a) 761/5002 (€) G. C. Theron, M. P. P. Clarke (+),
L. D. M. de Wet (P/A).

(b) WYSIGING NR. & VAN SABS 97-1970: KABELS
MET PAPIERISOLERING.

(d) Gefinaliseer — sal waarskynlik teen middel 1981
gepubliseer word,

(a) *T61/5003 (¢) A.J. v. d. Berg, P. J. Botes (P/A).

(b) HITTEBESTANDL KABELS VIR DIE INTER-
RADING VAN ELEKTRIESE TOE-

(MURE

(d) Gowysig 1979-06-06.

() 7sl/ms (c) P. J. Botes, A. H. L. Fortman (+),
de C. Pretorius, M. W, Odendaal (P/A).

(b) ELEKTRIESE KABELS MET GEVULKANI-
SEERDE POLIETILEEN- (XLPE-) ISOLERING.

@ Heade  projelc dek kabels in dle recks $8/66 KV
V. Aangesien plasslike owerhede
bl grootste verbruikers van kabels in
die RSA is, het die VMEO inderdaad baie belang
by hierdie projek. Die cerste Yomitzevergadering
i3 op 1978-01:18 gehens on. dnarns 8 agt;
Jonigate vergadering is op 21 en 28 November 1080
gehou. Die konsep sal san die SABS-rand veor-
Selb en dio spesitikaste hopelih in Mol 1981 gepu-
bliseer word.
Ten alle tyo het die VMEO-verteenwoordigers 'n
sterk standpunt ingeneem, veral waar daar sprake
was van verwatering van vereistes, en wel met
groot, sukses,

AMEU CONVENTION MAY 1951
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5.28

(a) h) 1sI/sm (i) 761/5011 (...) muvu (<) D.
+ J. A. Loubser

(b) CONDUCTORS FOR OVZRIH.‘AD ELECTRICAL
Tmsmsslon LINES (SABS 182)).

(i) Part 1: Copper wires and stranded copper
conductors,

Part 2: Stranded aluminium conductors.
Part 3: Aluminium conductors, steel rein-
foreed.

(ii) Part 4: Copper-clad steel wire: Telecommu-
nication,
(i) Part 6: Zine-coated steel wires for conduc-
stays,

(4) Parts 2 and 3: Amendment of conductor sizes
published 1080,
Parts 4 and §: Completed and published in 1979,
(a) 761/5012 (c) P. J. Bates (+), C. F. Coetzee
(P/A).

(b) THE SELECTION, HANDLING AND INSTAL-
LATION OF ELECTRIC POWER CABLES uP
TO AND INCLUDING 22 kV RAT!

(d) Comments invited 1980-08-15 — no further pro-
greas.

(a) T61/5021 (c) P. J. Botes (4), J. K. von Ahlften
(P/A).

(b) COMBINED NEUTRAL/EARTH:  600/1000-V
CABLES,

(d) Prepared and snmllu-d to SABS Council and ap-
proved after 1979-07-0:

(2) TT1/5004 (e) F. J. v. d. Merwe, A. H. L. Fortman
(B/A).

(b) MOULDED CASE CIRCUIT BREAKERS,

(d) Being amended,

(&) *771/5010 (c) P. J. Botes, C. F. Costzec (P/A).
(b) BUSBAR TRUNKING.

(d) Revision approved 1980-08-20,

(a) 77175014 & $018 () F. 3. %, 0, Merwe (+), 3. A
Loubser, G. C.

(b) CORE BALANCE EARTH LEAKAGE PROTEC-
TION UNITS.

(d) Part II of the document for portable units has
been circulated for comment with 1980-00.28 mg
closing date.

Part I of the document for fixed installations hus
been circulated for comment with 1981-01-02 as
closing date,

(a) T81/5001 () A. 1. v. 4. Berg (4+).

(b) FIXED ELECTRIC STORAGE HEATERS,

(b) Being amended.

(8) T8/5015 (c) G. C. Theron (4), M. E. O, Bich
(P/A).

(&) CO\TPULSORY SAFETY !PECH‘ICATIOLS
FOR ELECTRICAL APPLIANCE!

(d) One meeting: April 1980, Ruclved (i) That the
present SABS mark scheme
@

ported or locally manufactured, covered
Sdu-duln 13 to defray the cost of administering
the safety requirements.

AMEU CONVENTION MAY 1981

521

524

527

(a) (i) 761/5008 (ii) T61/5011 hlil “:ILW" (e} D.
Briers (+), J. A. Loubser

(b) GELEIERS VIR HOCRDNDSE ELEKTRIESE
TRANSMISSIELYNE (SABS 152).

() Deel 1: Koperdrade en koperstringgelefers.
Deel 2: Aluminiumstringgeleiers.

Deel 8: Aluminiumgeleiers, met staal ver-
sterk.

lekom-

(ii) Deel 4: Koperomhulde staaldrasd:
munikasie.
(i) D!pl 5; Versinkte staaldrasd vir geleiers en

(d) Dele 2 en 3: Wysiging to.v. geleiergroottes gepu-
bliseer 1980,
Dele 4 en 5: Valtooi en in 1979 gepubliseer.

(a) 781/60[! (e} P. J. Botes (+), C. F. Coetzee

(b) DIE x:ll-:s, IIAN'I‘ERING EN msrgu.smm:
VAN ELEKTRIESE KABEL: T EN MET 22-
kV- ON’I'WBRPSPAN‘NI G

(d) Kemmentaar saogevia 10000815 — geen var-
dere verwikicelin

(a) T61/5021 (c) P. J, Botes (+), J. K. von Ahlften
(P/A).

(b) GEKOMEINEERDE NUL/AARDGELEIER: 600/
1000-V-KABELS,

(d) Opgestel en san MSA"&A voorgelé en goedge-
keur na 1979-07-02,

(8) 771/5004 (c) F. J. v. d. Merwe, A. H. L. Fortman
(P/A).

(b) GEVORMDEHULSSTROOMEREKERS.

(d) Word gewysig.

(a) *771/5010 (c) P. J. Botes, C. F. Coetzee (P/A).
(b) GELEISTAMKANALE,

(4) Hersiening goedgckeur 1980-08-20,

() 11)/50“ n nlu (c) F‘ J.v. d, Merwe (+), J. A,
Loubse;

() MRDLEKBEVEILIGINGSEEN’EEDE VAN DIE
STROOMBALANSTIP!

(d) Deel I van die do'kumnt vir draagbare eenhede
is gesirkuleer vir kommentaar met sluitings-
datum 1980-09-28,
Deel I van die dokument vir 'lult installasies is

T vir
1981-01-02.

(8) TBI/5001 (¢) A. J. v. d. Berg (4).
(b) VASTE ~ ELEKTRIESE OPGAARVERWAR-
MERS,

() Word gewysig.
(a) :mmu {c) G. C. Theron (+), M, E. 0. Bich

(b) VERPLIGTE VEII,IGKEIDEPES[FIKAS]EB VIR
ELEKTRIESE TOERUSTING

(d) Een vergadering: April 1080. Besluit: (i) Dat
daar nic verander word aan of uitgebre

{iie van die toopassing van die velllgheidsversis-
tes
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(a)
(b)

(d)

(=)
(P,

(]

&)

ib)
(d)

According to the SABS the first publication ap-
peared in the Government Gazette on 1980-08-29,
With regard to 1EC: TC 61 (Safety of household
and similar electrical appliances) Mr. Theron re-
ports as follows:

The work is dane by correspondence and eovers all
possible appliances from saunus to tooth-brushes.
jonal set-up, finality is some-

Due to the inte
times long delayed.
Approved for publication: 30 projects or amend-
ments.

ing final approval: 16 projects or amend-

nder 6 projects or
It was noticeable thll the East-FEuropean coun-
fries took & greater interest in the workings of
TC 61 g the past year. Italy requested that
et Srieatng qatyemsin o given Aetantion

*781/5038 (c) J. H. Davies (+).

ELECTRIC STOVES AND SIMILAR APPLIAN-

CES: REVISION OF SABS 154-1955.

Final specification prepared for SABS Council.

761/5042 (c) J. J. Boshotf (+), A. J. v. d. Berg
'YA) (+).

INSTANT WATER HEATERS.

ject not yet completed, Second committee
meeting hnl\t on 1980-07-01. Draft being prepare
fe

791/5001 (e) M. P. P. Clarke (+).

PROTECTION ~ OF
,us.uNsT LIGHTNING,

The cammittee met in November 1980 and made
wood 83 in finalizing details of a draft code.
It is anticipated that agreement will be reached
on various outstanding items at & meeting sche-
duled in 1081, whereafter the proposals will be

cessed by the SABS for final approval and
Tbiscation:

STRUCTURES

91/5018 (¢) I F. Boyack (+), E. H. Scholes,
D. H. Fraser

INSULATION CO-ORDINATION.

Draft document -ru.l be circulated as soon as cir-
cumstances perm

791/5017 (¢) I F. Boyack (+), V. A. Raynal
(P/A), F. L. Knobel (P/A).

DISTRIBUTION TRANSFORMERS.

SABS 780-1979 puhluned Amendment no,
(minor modifies submitted to SABS Coumu

7(’;1/502? (¢) E. H. Scholes, H. I. 0. von Oppel

OVERHEAD POWER LINES.

Three meetings were held to consider amend-
lxl‘lienu to the Code of Practice for Overhead Power
nes.

A sub-committee, on which 11 AMEU correspond-
ing representatives from the various 'hrlndiel
serve, was appointed to consider proposed m

ments to regulations C.63 to C.71 of the hmrln
Acl. Several meetings were held with the Chief
Inspector of Factories and representatives of
other government departments a¢ which the pro-
posed amendments were agreed i these will
in due course be incorporated in the revised rogu-
Iations of the Aet.
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(a)
(b)
()
(a)

(b)
(dy

(=)

(b)
(@

(a)

(b)
(dp

(a)

(b}
()

Volgens die SABS het die corste publikasie in die
Staatskoerant van 1980-08-20 verskyn.

Tox. IEK: TK 61 (Veiligheid van huishoudolike
en verwante clektricse tocrusting) doen mnr.
Theran so0s volg verslag:

Die werk word per pos gedoen en behels alle
denkbare apparate vanaf saunas tot tandeborsels.
Uit die aard van die saak word finaliteit soms
lank vertrasg.

Goedgekenr vir publikasie: 80 projekte of wysi-
gings.

Wagtende op finale goedkeuring: 15 projekte of
wysigings.

Onder corweging: 66 projekte of wysigings.

Die grotere deelname deur die Oos-Europese lan ie
aan die werksaamhede van TK 61 die afgelope
jaar was heel opvallend. Italié het voorgestel dat
elektricse boerderytoerusting nandag moet kry.

*781/6038 (c) J. H. Davies (+)
ELEKTRIESE STOWE EN SOORTGELYKE
TOESTELLE: HERSIENING VAN SABS ibi-
1

Finale spesifikasie word voorberei vir die SABS-
raad,

781/5042 (c) J. J. Boshoff (+), A. J. v. d. Berg
(+).

KITSWATERVERWARMERS.

Projek nog nie afgehandel nie, Tweede komitee-
vorgadering gehou 1980-07-01. Konsep vir kom-
mentaar word voorberel.

791/5001 (€) M. P. P. Clarks (+).

DIE BEVEILIGING VAN STRUKTURE TEEN
WEERLIG,

Die komitee het gedurende November 1980 ver-
pader en dasr is goeie vordering gemask met die
inaliseri vir 'n

van
Dit word voorsien dat dasr vor verskeie ultstaan-
de ftems censgesindheid bereik sal word gedurende

vergndering wat vroeg in 1981 gehou staan te
word, waarna die voorstelle deur die SABS ver-
werl sal word vir finale goedkeuring en publikasic

791/5015 (c) L F. Boyack (+), E. H. Scholes,
D. H. Fraser,

ISOLASIE-KOURDINERING.
Konsep sal gesirkuleer word sodra moontlik.

791/5017 (¢) I F. Boyack (+), V. A. Raynal
(P/A), F. L. Knobel (P/A).

VERSPREIDINGSTRANSFORMATORS.

SABS 780-19%9 s gepubliseer. Wysiging nr. 1
(ideinere wysigings) aan SABS-raad voorgelt,

791/5025 {c) E. H. Scholes, H. D. 0. von Oppel
(B/A) (+).

BOGRONDSE KRAGLYNE,

Drie vergaderings is gehou om wysigings van die
Gebruikskode vir ogrondse Kraglyne te oorweeg.

'n Subkomitee, bestaande uit o.a. 11 korresponde-
ronde VMEO-vertesmwoordigers uit die verskeie
takke, Is benoem om_voorgestelds wysigings van
regulusien C.63 tot C.71 van die Fabrickswet te
corweeg, Verskele vergaderings is met die Hoof-
inspekteur van Fabricke en ander stastsdeparte.
mente gehou wasrop op die voorgestelde wysi-
gingy ooroengekom Is; hulle sal binnekort i die
hersieny regulasies van die Wet opgencem word
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5.35 (a) 791/5029 (c) G. H. Dawes, P. J. Botes (P/A).
(b) EARTHING.
(d) Draft being propared for comment.
536 (a) T91/5030 (c) G. H. Dawes, P. J. Botes (P/A).
(b) HIGH VOLTAGE SYSTEM EARTHING.
(d) ﬁ:nil\'ng findings of warkshops on neutral earth-

BT (a) 851/5085 (c) J. J. Boshoff (+).

(b) PLAIN-END METALLIC CONDUIT AND FIT-
TINGS FOR ELECTRICAL WIRING — SABS
1007-1973.

(d) Comments on minor amendments were invited by
letter dated 1980-08-

6. The dirposal of the following projects are, in my opinion,
of material interest to the AMEU — (item no. in
brackets): 721/5016 (5.04 (ii)), 7T51/6001 (5.08), 761/
5006 (5.20).

7.1 On bebalf of my committee and myself I wish to thank

all those AMEU representatives who, invariably under

it circumstances and pressure of work, studied

the relevant SABS documen's and attended the com-

mittce meetings. Certain representatives had to travel

long distances to attend meetings. Thank you for your
contributions,

72 A special word of appreciation is directed to Mr. G. C.
Theron (honorary member) who has signified his desire
to be relicved from AMEU/SABS activities. For many
years he provided the liaison between the AMEU and
the SABS and even after having retired on pension he
was. willing to represent the AMEU on SABS commit-
tees.

78 1 alao wish to thank those eity and town councils in
Whose employ these Tepresentatives are, for the oppor-
tunities afforded to their employecs to carry out this
work, which is of national interest. 1 believe that this
is & matter of casting one’s bread on the waters.

8. Due to the situntion of the SABS headquarters and the
attendant travelling problem, AMEU

585 () 791/5029 (c) G. H. Dawes, P. J. Botes (P/A).
(b) AARDING,
(d) Konsep vir kommentaar voorberel,

536 (a) 791/5030 (<) G. H. Dawes, P. J. Bates (PF/A).
(b) HOESPANNINGSTELSELAARDING.

(d) Wag op uitslae van werkswinkels op aarding van
nulgeleier.

547 (a) 851/5085 (c) J. J. Boshoff (+)

(b) GLADDE-END METAALLEIFYPE EN TOE-
BEHORE VIR ELEKTRIESE BEDRADING —
SABS 1007-1973.

(d) Kommentaar op Klein voorgestelde wysigings is
op 1980-03-28 per brief aangevra

6. Myns insiens is die afhandeling van die volgende pro-
Jekte van wesenlike belang vir die VMEQ — (itemnr. in
hakies): 721/5016 (5.04 (i), 751/500 (5.08), 761/6006
5.20).

71 Namens myself en my komitee wil ek al die VMEO-
verteenwoordigers bedank wat, meestal onder baie
moeilike omatandighede en te midde van drukke werk-
saamheds, die betrokke SABS-stukke bestudeer en
komiteevergaderings bygewoon het; dankie vir u by-

ommige vertcenwoordigers moes lang afstande
aflé om vergaderings by te woon

7.2 'n Spesiale woord van waardering word gerig tot mnr.
G. C. Theron (ere-lid) wat te kenne gegee het dat hy
nou, wat SABS-work betref, wil uitspan, Hy was baie
jare lank die VMEO se skakel met die SABS en sclfs
nadat hy met pensioen afietree het, was hy gewillip
om die VMEO op SABS-komitees te verteenwoordig.

73 Fk wil ook die stadsrade in wie so diens hierdie verteen-
woordigers is, bedank vir dic geleentheld wat hulle
hulle werknemers bied om hierdie werk, wat van nasio-

te verrig: ek glo dit is 'n geval van jou
brood op die water werp.

8. Weens di¢ ligging van die SABS se sctel en die gevolg-
Tike ord_ VMEQ

are, almast without exception, drawn from the Highveld
Branch. I would, however, very much like to sce more
Tepresentatives being drawn from other branches and
will welcome practieal suggestions from the Convention
in this reg:

9. I wish to thank all the SABS personnel eoncerned for
their hearty co-operatior i
wish to tread on any one’s toes but muat single out Mr.
J. Vi, Smit, the Director of the Electricsl Engincering
and Physies Department: we owe the strong ties which
exista between the AMEU and SABS mainly to

10. We, the AMEU, must regard the SABS as one of o
most loyal and strongest allies in our pursult of offering
our electricity consumers nothing less than the best.
However, the SABS is virtually powerless if we do nat
toroperate by being loyal (. maticeonselous) our-

selves.
E. DE C, PRETORIUS (Convenor)

feitlik sonder uitsondering uit die Hofveldtak benoem.
Ek sou egter graag wou sien dat daar heelwat meer ver-
teenwaordigers uit ander takke asngewys word en sal
praktiese voorstelle in dié verband uit die Kenvensie
verwelkom,

9. Ek wil al die betrokke personcel van lie SABS bedank
vir hulle hartlike samewsvking, advies en hulp, Ek wil
op niemand se tone trap nie maar wil tog mne. J. W,
Smit, Dirckteur van die Afdeling Elcktrotogniese Inge.
nienrswese en Fisika, in hierdie verband spesinal ver-
meld: die sterk band wat daar tussen die VMEO en die
SABS bestaan, is hoofsaaklik aan hom te danke.

10. Ons, die VMEO, moet dlé SABS beskon as een van ons

uste en sterkste bondgenote in ons strewe om net
die beste nan ons elekirisiteitaverbruikers to bied, Maar
die SABS se hande s afgekap as ons nie saamwerk dour
nie self lojaal (0.a. merk-bewus) te wee nie,

E. DE C. PRETORIUS (Samergeper)
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MR. E. DE C. PRETORIUS, POTCHEFSTROOM

Mr. President, we aro hanoured by the presence at the Con-
vention, and particularly at the present time, puty
Divoctor Gemera of the Buvesnsof Stamdaods. bs: Pos Miadle.

cote,
The Cape Eastern Branch inquired about the progress that
has been made in the adoption of a standard voltage for SA,
presumably the new standard voltage of the IEC, which is
230/400 volts. As this matter will also be raised under Item
17 or 18 of the Reports Agenda, I suggest that it be discussed
at that stage.
Meneer Bokkie Boshoff van Vu\derlu:!pﬂk het m...gk om
'n probleem te stel onder item 5.1 v
Meneer die President, daar is twes n.ka waatoor ﬂ. Kon-
vensie hom asseblief moet uitspreek of leiding moet gee,
naamlik dit wat sangeroer word n § van dis
venl-;, mé van u wat die verslag gelees het, sal weet wasrna
ek ve:
Mur. Smu Bk crdammecn e varde fu ko iy s Hem 5.1
oor merkgelde. Ek dink net dat daar 'n Klein foutjie
ingeslulp et in my verslug. Daar word 'n bedrag genosm
; dit moet wees 0,9¢ per meter.
With nfehrwe to item 5.28, 1 wish to direct your attention
to Government Gazette no. 7464 of 13 March 1981, in which
s compulsory standard specification for the safety of elec-
trical appliances (quite n formidable document) hus been
promulgated with effect from March 13, 1082.

MR. J. W. SMIT: SABS

Mr, President, I owe some gratitude to Mr. Pretorius and his
Committee for all their help and the support they gave wain
our work aver the past years. I think the report itself cla
fies this very clearly for, as you will sce, they have taken
part in activitles of 37 of our active committoes. We can
always rely on the AMEU to do their bit for us and we
really do appreciate it. Mr. Pretorius has asked me to com-
ment on the meeting which he detailed in his report and
which was attended by representatives of a number of large
consumers ineluding Eseom, the AMEU, the SA Railways, the
Department of Community Development ete. Now this meet-
ing was held because last year we started negotiating with
the Cable Industry to increase the SABS mark fee — 1 soe
them looking very eritically at me.
We asked for a very substantial increase in the feo because
we found that our income was falling ahm of our expen-
diture in administering the scheme, The C: anufacturers
Wers very understanding when we mut ow Py

ur costs and 8o on — they became less understanding
ki v ik then ar 5 ncieanas O 6 194 eAtonS they
used was that the support for mark bearing cable was not
suffidact to warract aa locresse; Tears ey bg something
in that Mr. Chairman, but we decided to "hord.this meeting
with the main consumers, to see if we could not generate
support for this mark scheme. I must say I think this was o
great. success. Two very important decisions were made ot
the meeting. The one wan that the consumers were prepared
to support the bureau in e request for an increase in the
mark feo and the other was that they pledged support for
the mark scheme on cables and also on other commodities,
and I may say that since that meeting we have scen some
atiingl 1n the junior personnel in some of these organisa-

ions, because they came to us and asked h

e insuring that we do get Task bearing caie.
It fs our intention to do this more often because it lurud
quite a useful purpose,
Convention please to support us.

buys from & manufacturer having the mark, he automatically
. This is, of course, not so and
here | want to quote & case which Mr, Yates of the Johannes-
.Iﬂ'l N\lmtlnlll.y hmul}\t to my attention. He said that on

eriain odcasion be s Etocsd W0 gt mu-np !.hnl
Iuohed identical, both manufuctured by the same

The one was mark bearing and eost R25. The n‘.lllr. whh‘_h
looked exactly the same and which was claimed to be th
sume, was ot mark hearing. and ho.was told zhn this -nly
cost R22 because the mark increased the cost of the fitting
by R3,00.

el gentemen th e is nonsense. As a result of
this, T feel that uld tel] this meeting how we do
it e ek oo T W it Lo it i
‘mate of our costs to run such a mark scheme and we take
into account items such as salaries, subsistance, transport,
ete. and, of course, maintenance of equipment, We then inform
the producers concerned of the total cost involved and notify
them that, o defray the eout, we will have o levy a chusge
per i w 1 cent or 2 cents or whatever the case
e T Loy, that I all bases e
effect of the mark fee on the production cost of an article
is less than 0,5 per cont and very often less than 0,1 per cent.
In the case of cables it ix vory much lons than 0,1 per cont,
Seve U e Jomdhos end. the elaes Wt prices
course, as | said earlier, just nonsense. Thank ¥t

MR. J. J. BOSHOFF: VANDERBULPARK

Mr. President, ladies and gentlemen, 1 would like to report
as follows on item §-37 of this report.

Project No. 851/5085
Plain-end Metallic Conduit & Fittings for Electrical
Wiring — SABS 1007-1973.

About two weeks ago I received & notice of proposed amend-
ments to this specifieation from the SABS inviting emmants
on the proposals, with a return date set at 12 May 1981.

e Ao i ki
luid down for the strength of joints between conduit and
fittings after assembly, and the motivation for the proposal
as follows:—

SARBS 1007 Subsection 6.3 and Table 3

The pull out forces listed in table 3 are considered to be
unnecessarily excessive, In practice, electrical wnd\m is not
subjected to axial loads, but, during assembly, it be
possibla that as ssupporied length could hang from & s fitting
and, allowing a safety factor of at least 5 on the mass of the

‘proposed that table 8 should be amended to that

Table 3
Nominal Tensile foree Tensile foree
size of N N
conduit at present proposed
mm
16 1500 100
20 2000 110
25 2500 165
32 3000 210
0 3500 800
au ( 000 an

500

Y 45 nat In'a poeikon o meagoen prmcien] Toiats s pull out
forces and could secept that the exiating values need revision.
However, I di the joints should merely be strong
anough to sappoct & n-nm of eonduit.
The old “split tubing” or “slip tubing” which was in general
use in this country years 285 often pulled out. . Jolot due
to persons working in the ceiling space subsequent to. instal-
lation and tramping on it. This often caused the end of the
Conduit to cat through the insultion of the conductors thua
making the conduit “alive” and creating a haz:
Personally I believe that any metallic conduit ..m... should
be made strong enough to prevent dam,
haards being created and that these factors should be taken
into nccount in deciding on the pul out value to be specified.

I consider this proposed amendment to be very important,
but since I do. not want to stress my own viewpaint without
knowing that I am expressing the views of the AMEU mem-
1 would appreciate a directive from this Con-
vention on this point. Thank you.

MR. J. V. GRANT: SABS
T know a little of the background bocause we were brnught

into the picture by a manufacturer who had come to us and
said he thought 2500 odd newtons ta pall out a conduit from
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8 joint was excessive and we had to agree. I think from the
point of view using slip conduit, which this is, you can not
trest it in the same way as a screwed stoel conduit. This has

been the mistake. For normal applications such as mounting
on the wall or on concrete or for any other purpose, some-
thing in the order of 200 or 165 newtons is quite adequate. If
ou are going to hang or with a large
fitting on the end, then you must not use slip conduit, I thin
this is really the way to look at it snd we only e realistic

method of assessing the pull-out strength of a joint. You
must mnember that these joints are made in a.mum ways
— one w 0 screw in a self-tapping screw tangential to
ule conduit. 'ﬂlz !t!.\'kn! electrical continuity, although we are

t talking is_now, i3 not so good. The strength is

nhvhﬂuuly nul. 50 gumi You ean make the joint be&kr by bei'l\t
very careful in your design. But this type of joint will never
be a5 strong 4s a straight steel mumlmnwndur
tion is necessary, Thank you.

H
g

MR. D. H. FRASER: PRESIDENT

I suggest Mr. Boshoff give consideration to that reply and,
if he feels it is still necessary to pursue the matter, this
should be done via the SABS Co-ordinating Committee, T
think we will Tefer it to the Executive Councll Meeting on

MR. P. J. BOTES: ROODEPOORT

Menser die President, ek wil gra . Pre
et "n omvaitends veralag wat hy san ona voorgels et
Daar is bie deogik k verslsg gedoen oor die docr en i)
en dit grike handleiding aangasn
!lﬂhﬂ.ﬂlr’dﬂ‘p!llﬂkukl o g i
E wil grung hier net bree uspe
afgelope. paar jaar Bais ver gevarder moet o tamgrcr
spesifiasle, vir krulsgebonds. mullinto Tepers Is hierdie
spesifikasic alreeds goedgekeur deur die Rand en wammis
sal dit. beskikbaar wees1 B wil net nocm at ok b mee
bleme met :«gu tipe van kabel gehad het oor die afgelo,
paar maande. Om die waarheld te sé e
ek matice k slaap nie meer in
Die tivese mm- wat plansvind fs tussen die k
die semi-geleidende ombulsel, Die rods T bly e are 1o
haltgslcklende smiuliel vas die soere Kabel, Bh Ly tipiese
veorbeeld van so 'n fout hier sodat mense dnarns kan kyk,
asook ‘n voorbeeld van die nuwe tipe kabel wat
word in die spesifikasie. e
Dit i belangrik dat ons so gou moontlik van hierdio spesifi-
kasie gebruik mask indien van hierdie tipe kabel aangekoop
word. Ekself gaan nie meor daarvan gebruik maak nie,
Mencer e Prastimt, i wil 4 ook nat Srnts ven iorile
eleentheld pebrulk maak om to s dat volgens my slensryse
sardlokrelds nie verpligtend behoort te wees nie. Ona be-
hoort, dia minimum vereistes te spesifisee, nie die maksimum

Du Kode is alom bekend as 'n verslapping van die bedradinge-
metades en waarom dit so streng gedoen word in hierdie ge-
val, weet ¢k nie. Ek wil u vertel wat die tipicse probleme is
met krelés.

Aardlokrelés het die nare manier om wlg en ontydig uit te
Kiink en dit veroorsask baie problem:

U weet ek het die afgelope tyd Mema met verbruikers
wat Kla dat die comblik wanager el hul Tog draa Kl

'n naweek weg te gaan of om met vakansic te gaan nie.
Mencer die President, ek weet nie of dit heeltemal die kor-
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rekte optrede is nie, maar daar moet wysigings gedoen word
aan die Bedradingskode om yskaste uit te sluit. Daar moet
dringend sandag aan hicrdie nangeleentheid gegee word,
Bae aardlekrelés raak foutief en ck het by verskeje geleent-
hede die betrokke aardlekrolés mruxgelmur na die Buro vnn
Standaarde en ook aan verv: ligers. wﬂnnhk word
“ir my gesé dat niks verkeerd is met die na it Is
Tigems dic spesifikasie, ens, Die feit van die i
mense beveel het om 'n nuwe cen te installeer wat on-
middelik goen verders probleme gegee het nis. As die oue
egter weer teruggeplaas word, dan klink dit uit. Daar
Sea bl ve I ek die masase vaa il footae Wht gsomn
moet word op herdie ssrdlekrel? en ek dink ook dal dle perk
van 20 milliampere moontlik te lnag is en miskien hersien
it o, in i vaa dia }mmm sienswyses oor hierdie
anngeleenthe;
Ek dink dat die moontlikheid ondersock moct word om die
standaardspesifikasie vir sardickrelés te hersien, Die kwess
van die verpligte installering van aardlekrelés in geboue,
ek moet nie afgedwing word nie.
Mences dis President; hierdie is ' ernstige aangeleentheld en
ek ondervind baie probleme in hierdie verband. Baie dankie.

MR. 8, W. CLIVES: AFFILIATE

M. Presidant, T woula ke 10 rafer to the remarks sinde by
Mr. P. J. Botes during which he drew attention to influencing
ek

Firatly, nuisance INWI s be 4 almost always as
an earth lenkage sctus aring on the -npp\y 1f he hu
to dhunge a unit canie 7 hag. . ppariocs. toip and

co disappears, it is possible the fault on the Fyatem o
Heen Temorsd by the instellnties,

The unit to which he referred may have been made by Heine-
mann as we recently were asked by SABS to check a very
old unit sent to them from the Roodepoort Electrical Engi-
neer.

The unit was veceived in a damaged condition, being broken
below the area which is crlliul to the npﬂ‘ﬂmn of the EL
deviee. It was possible to gain acces e adjustment of
stability and it therefore could pcmbly Ters o tampered
with

My company contacted, via post, the consumer concerned, but
our communication was returned marked “not at this

addre;
It was therefore not possible to investigate the eause of any
tpurious trippin on this installation e e
ance tripping should slways be | m the in-

stallation itsert af to us, i 18 Always umnnnly lhg installa-
tion that is at fault and that is why Mr. Botes ges
when the SABS - it repechs ot nothing

g with the
A (urum pmm. u um : the unit was rather old and newer
units arc much imj

Nuisance tripping is umd slmost whlly by stem tanding
carth faull, which bave supaly distarbances. Impoted. over
and above them

Nuisance tripping is also csused by lightning strikes which
reach the LV system. Municipalities could obviate much of
this by fitting LV surge arrestors before the ELCB,
There are other causes of nulsance tripping and all such
causes can be analysed and mostly overeome.
As far ns sensitivity is eoncerned, it should be obvious that if,
say, a 60 mA unit is used it will be much less prone to
purious trips. However, one simply buries any small standing
carth faulis, A 50 mA ‘wnit is s quite safs fram & shook
hazard point of view
Having regard to Indirect Protection and Fire Protection
one could ove ta bigher sensiivites of aty 100 mA or 300
mik ki this may beckme & fubure Erend with higher sensith:
vities of 30 A, placed direetly in the panclboard sub circuits
only to protect socket outlets, where most of the trouble
mm
is important to stress that any reduction in the use of
ELGB’- will undoubtedly increase electrical accidents in the

Wlt.h these remarks Mr. Pz"‘deut. I hope to have cleared
up & few misconceptions. Thank ye
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The new Bosal LOCFIT Conduit is here.

The advanced B{Ml mulmd of j
v\hldl Lllmlﬂdki ||u: threading Up{ ation

I Conduit is made of ISCOR pre-
g.sl\anmd steel and the threadless method
of joining maintains optimum strength and
climinates damage to protective surface.

Bos

to couple 1o other systems are readily

available.

I\N ALL Alll!\

. Ensure that the outside of (In straight end
and the inside of the expanded end are clean

o

To effect o waterproof joint, apply epoxy
adhesive 1o the straight end to form a thin
layer of adhesive approximately | cm wide
round the pipe (30 ml will do approximately
360 joints on a 20 mm diameter conduit)

3. Push the straight end into the expanded end

SABS w5

The Bosal Conduit
SABS mark mecting luugnuu.nmu\1(11
for plain-end metallic conduits and fittil
electrical wiring.

it

1973

_FOR ENQUIRIES CONTACT:
BOSAL AFRIKA (PTY) LTD.
P.0. Box 52. Uitenhage 6230
Telephone (0422) 29014

P.O. Box 186. Cape Town 8000
Telephone (021) 542751

P.0O. Box 3344, Durban 4000
Telephone (031) 713267

P.O. Box 1652 oria 0001
Telephone (012) 835211




REPORT OF THE TECHNICAL TRAINING COMMITTEE FOR
THE PERIOD 1979/81

1. Composition of Committes
The following members of the AMEU were appointed to
this ‘Committee by the Executive Council at its meeting
held on 2 Mareh, 1978,

Two meetings of the Commities were held during the
peried under review to consider matters of concern to the
Association in the sphere of technical training.

Revised Examination Procedure for Government Certifi-
cates of Competency

In the last report of the Technical Training Committee
reference was made to the introduction of a rovised sys-
tem of examination for Government Certificates of Com-
petency whereby examinations conducted by the Commis-
sion of Examiners on behalf of the Government Mining
Engineer and the Chief Inspector of Factories were to be
limited to two subjects, namely Plant Enginecring and
the relovant Aet and Regulations. Candidates are required
to have an_ appropriate university degree or to have
Jassed cortan tpecifed subjecs in  course for the Na-
tional Diploma for Technicians

The suscess Fate 4o daté in the mbject Plant Enginccring
haa been very low as seen in the following results.

*

June Nov. June

1979 1979 1930
No. writing Plant Engineering — 27 50 80
No. who passed Plant Engineering 1 3 M
Percentage pass Tate — v — .. 4% 6% 18%

'l\:e examination in Plant Engineering is heavily bined

wards mechanical engineering subjects and it appe:
ummly that. students following: the pressnt sab, m
the National Diploma or National Higher Diploma in
Electrical Engineering will stand much chanee of passing
this examination without considcrable additional study
after obtaining the Diploma.

®

Amendment to Professional Engineers Act No. 81/1968 &
Regulations

n by a Select Committee, the draft Bill
o ainand the Frofoasional Enginsers Act, referred o-fn
the last report of the Technical Trl!alng Committee, was
submi.ted to the 1979 Parliamentary session and passed
e n., Professional Engineers Amendment Act No. 77/

Th:- legislation, is of interest to Municipalities in that,

inter alia:

() it extends the application of the Act to Loeal Author-
s, and

{ii) it makes provision for the establishment of Boards

TSONS chnical qualifica-

tions not recognised for registration as a professional

engineer,

In respact. of (i) above it is proposed, in terms of Notice
R088 publlshed in Government. Gasetle €928 on $ Apell
1980 to exempt local authorities from the provi
Atk mad ot S s Phimention Bk Bt
sary for municipalities to ensure that all work which is
rescrved for Professional Engincers is carriod out by or
under the pervision of a Professional Engineer.

Regarding (if) nbm, 4 committee known as the Interim
Committeo for the Registration of Technologists and En-
gincers, on which the AMEU is represented, has met on o
number of occasions during the past two years to examine
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*

P

\.ho desirability of establishing a Board of Control for the
i ans, Technologists and Engineers
S ey lhn quui»henlwn equirementa for
registration s Professional Engin Little progress
has been made to date in \ihia mmd st considerabls -
ficulties are forseen in obtaining concensus on the question
of ruglstration on secount of the me diversity of semi-
professional technical qui and the absence of &
single representative body,

East Rand Joint Municipal Training Centre

Til tralaing conizs whidh s Joinly financed by, elght

st Rand municipalities is locats and com-
ouscil cpatstion 1 s (N beginning
of anuary, 1981, 135 aj Lopeuitions had Treatved tutition
allaed practical beaining I the brade of olectrican and 83
a5 motor mechanics. 'l'hg training is designed ;.15.
ment “on the job” practical training and prepare appren-
Hees for the dulifying trldn a4 the Cantea) Ovant:
sation for Trade Tes COTT). Of the 46 apprentice
iyt ST b spending
a period in the Training Centre 81% have passed which
represents a marked improvement of the muccess rate
previously obtained and proves the value of such training
centres where specialised tuition In basic skills, methods
and techniques can be given, In the case of apprentice
mo‘or mechanics 93% of the 18 prepared for the tra
test passed.

. Truining of Professional Engineers

Johannesburg u\d Port Elizabeth are still the only two
o have training approved by
the South Al‘m:ln Council for Professional Engineers.

Apprenticeship Committee for the Local Authority Under-
taking, Northern Transvaal

From time to time members of the AMEU have expressed
concern that the training schedule preseribed by the Ap-
Drenticeship Commitiee for the Matal Industry for ap-
prentice Electricians, under which mnar, munll:lpll Appﬂm
tices ntured,
eope of work of a municipal Slasteiian,
mrmmiv\( vantage to bringing about

uniform eondit M apprenticeship for all trades prac-
ticed in mnnidpn'lmﬂ, certain local authorities and other
interested p.rﬂu lmxn!ly took steps for the establish-
ment. of nticeship Committee for the Local
Authority Und-nail:\g in the Northern Transvaal.

This Committee was uuh{iﬂmd in terms of Notice R.| 1n75
nuMIshcd on 7 September, 1979 in Government Gaze

9 and the proposed de!lgn-lmu of radia; oieicins
ur npmnum.hlp Tand training schedules were yuhlhhed
in Gmrnmam Gazette 6794 on 28 December, 1979 in
Notice No. R.2858, This provided for any sbjections by
lnumud parties to be lodged within a period of 80 days,
The proposed conditions and training schedules were
examined by the AMEU Technical Training Committee at
& meeting held on 15 Fobruary, 1980, following the lod.
#ing of an objection by the mxh-pld Branch, in a lstter
dated 28 January, 1980. The Committee considered that
the propesed practical training schedule for electricians
required amendment. to include training in overhead line
and street lighting work and that the depth of training
preseribed in basic eleetronics w

of the relevs
Apprenticeship Committee m Jespite ihe AMEU i

tions, the eriginal propos: made effective from 11
April, 1980 in terms of Nutim "R 106 and R.706 wnbl:):ed
in Government Gazette
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At the beginnnig of 1981, 30 Apprentice electricians were
registered in training under the new Apprenticeship Com-
mittee for the Local Authority Undertaking. Several ap-
prentices whose contracts were changed from the Metal
the Local Authorities Undertaking have al-
ady passed the qualifying trade test. It is however
understood that COTT have not yet introduced a trade
tost covering the specific training schedule for Local
Aoy it el N considered necessary that
this be done at an early dat

Shortage of Municipal Electrical Engineering Staff

As recorded in the proceedings of the 46th Convention of
the AMEU, the Technical Training Committee has given
consideration to_representations made by the Highveld
Branch 10 the Exerutive Counell regarding the eriical
ortay engintering staff belng cxpericnce by muni-

cipal eleclrlrlw supply u

o oblatn factn] afommation on’the sxbant of
the shortage of technical staff u suitable questionnaire
was gent 1o all AMEU member undertakings. The re-
sponse to this wag very good and from the information
submitted it was abvious that lha shortaie ot both profes-
sional and semi-professional en was seri-
ously prejudicing the ability nc ities to function
eflectively and fulfil their iz atico ne. Firslite ot
ele
A memorandum on the subjet prepared by the Technical
Training Committea (copy stated) roved by the
AMEU Exeeutive Courcll at ita mecting held on 8 May,
1980 for lon ta the Dnited Manicipal Executiva
(UME). Thia was considernd by the UME 8t ita meeting
in August, 1980 when the matter was referred to its
Action Committee with & view to formulating & program-
me of metion to overcome the shortage of municipal staft
in general and engineers in particular,

AMEU grants and awards

Apart from surveying the overall staff shortage
blems, bringing the seriossniss of the situation fo the

Vacancies for Professionally qualified Engineers
Vacancies for semi-Professionally qualified Engineers
Total vacancies for Electrical Engineering staff

i

1t appears from the survey that no less than 17
electricity supply authoritics had no head of their
electricity department.

28 The serious shortage of Fleetrical Engineering staff
is evident in small, medium and large Undertakings.
Several small authoritics ave operating entirely
without a suitably qualitied man in their employ
while three large Cities in the Republic have Elec-
Irlml Ensinzur!.ng staff shovtages vanging from 17

% of their total establishments.

24 Tha majority of authorities report a poor response
to recruitment efforts and it is known that adver-
tised vacancies frequently attract no replies whatso-
ever from appropriately qualified persons,

AMEU Executive Council’s Concern

The Executive Council of the AMEU vieﬂ the punmn;
-hwruue of Electrical Engincering st; hm
Undert: in a very serious luﬂ:-ndla:

lhnt lbh situation is harmful to the Nil(onll |nt=msk,
in that Undertakings affected by sueh staff shortages
will be unable to diuh-rn their important obligations
in respect of the supply of electricity, adequately or
efficiently.

81 The Executive Council eonsiders that it would be
failing in its duty if it were not to make known its
cancern in this matter to the United Municipal
Executive and to request that urgent attention be
given ta improving the recruitment and retention

attention of appropriate lllﬂ'(m'!ﬂﬂ, llll\‘l suggesting steps
which member undert to alleviate diffi-
abislarkche Dt the “goneral n..,mgg of technically
trained manpower prevailing in South Africa, there ap-
pears little else thnl the AMEU can do in thi mﬂﬂd.
lln\vfmvtl‘ in order to provide some encouragement to in-
dividuals and to give publicity to the emplayment oppor-
tunitics available in municipal eloctricity undertakings,
the AMEU Executive Council recently sutho
granting of two bursaries valued at R1000 por annum
cach to deserving students studying clectrieal engineoring
at any South African University.
1100 per annum neh Havn boem made avallabie to el
cipal apprentice training establishments for allocation on
behalf of the AMEU to deserving apprentice

D. H. FRASER, Convenor

MEMORANDUM: SHORTAGE OF MUNICIPAL
ELECTRICAL ENGINEERING STAFF

0 Introduction

At its mecting held on 9th November, 1979 the Executive
e Association of Municipal Electricity Un-
rtakings of South Africa (AMEU) gave consideration
t @ report by its Technical Training Committes eon-
cerning the prevailing serious shortage of Electrical
Engineering Staff ameng member Undertakinge.

0 Survey of all Municipal Electricity Undertakings

unwm. complaints from a mumber of Municipalities

ieulty or inability to fill key vaeant posts with the
rrnnh‘td professional or semi-professional staff, the
AMEU conducted n survey among ita member Under-
takings in October, 1979 to determine the extent of the

21 The following facts emerged from the response to
the questionnaire which was circulated:—

Percentage of
No. Establishment
i T3 25
B R 5 24
L S EURI T i 148 24

of Electrical Engineering staff in the sphere of
Local Government.

-

.0 Analysis of the Problem

44 It is necepted that a general shortage of engincering
manpower exists at present throughout the Republic.
This is confirmed in o recently published report on
a survey carried out by Dr. P. Lloyd, Mr. P. Seri-
bante and Professor D. de Vos for the Federation
of Socictics of Professions] Engineers. The teport
identified the basic causes of the shortage as —

(a) & sharp docline i the rate of mmigration of
Engineers from abou
(bl adaiunretn the mn-!m of Engineers being
trained in South Afr

It was predicted that, provided vecruitment of En-

Electrical Engineers would be met only to the extent
of T0 to 80% by 1982.

42 In the competition for the inadequate number of

Electrical Engineering staff available it is obvious
that Municipalities are losing out badly to the pri-
wvate sector and are not obtaining their fair share of
the limited labour force availabl

The reason municipalities are not obtaining their
fair share of the limited available labour foree is
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that the private sector is paying appreciably more
at senior level than is the public sector, The reason
for this is obvious, namely the profit motive, Private
firms are foreed to pay high salaries to ensure that

there would he reduced profity for distibution to
management and sharehol

eate firia are accordingly
Sl L e ot i Any increase in the
salary and wage bill on this account is merely passed
on to the end consumer, namely the public or man

street.

In the case of municipal electricity undertakings
there is no profit motive, But should salaries and
wages be lower than those paid
on this account? Definitel
publi
possi e
Lareiind el goblic stz mllls the: private
gocor, cannot rogulate the quantty of work wnder-
S B lv-llﬂnlity of staff. In the final
dccodat it el tha suan st ke Ha oo
foot the

It is monaiy recommended that mnn(:lpnhtinl
should urgently review the level wneration
of statf, In areas Where shortages exist to ensare
that these ars zealistie in relation to the private

4.8 Municipal salaries are generally comparable, one
municipality with the other,
erks are subject to control

partmental heads. The compression of municipal
grading structures through the artificial restraints
on top salary lovels has progresaively lowered the
salary gradients in organisations over recent years
With adverse cffects on employee motivation and
recruitment to promotional levels. The Executive
Cﬂu:cll';trvgl.iy urges that representation be made
for the elimination of the restrictions on the salari
e .
f this cannot be achieved it is recommended that
odmr municipalities should consider following the
pted by one large m\mklplllty by Hillng
engineering

the sl salaries of the heads of e
other departments above that of the I‘u
;hn:::lllld. if necessary be compensated \llruurh ad-

Sosumemay L
A serious genersl shortage of adequately trained
sional and semi-professional Eleetrical Engineering staff
exists in the Republie at present. Unloss urgent mea-
sures are taken to all

te su) f electricity
coneamers within thelr are of fopcie oY

60 Recommendations
‘The AMEU Executive Council menmmnnd. that the fol-

lowing action be taken as a matter
lowin of urgency by the
61 Local Authorities should be urged or required to

Srtiiyata aleialely Ty o AL to, -
Ing- of statf to 70 Professional of sl Bromea ity
posts in municipal electricity undertakings, utilising
the total manpower mwm; availsble to them
regardless of race, by offering appropriste loans,
bursaries or_scholarships for :ndem.lc study and
arranging suitable practical training.

62 Local Authorities should be wdvised to consider

possible recruftment. of technical staff from aver-

seas count

Local Authorities should be advised to consider

possible recruitment of technical staff from oversens

countries.

=
i
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6.3 Steps should be taken to ensure that Local Authori-
dog are wle 1o compets Sulrly b the labour market
for sralilis périmnel by Iekiy allovel
il et M S et
those olfered by other employers, pardicalarly those
in the private sector. This will entail the removal
of present controls on the remuneration of municipal
heads of departments and in particular the restric-
tions placed on maximum salaries payable to Town
Clerks as this generally Tesults in a corresponding
limitation in the remunoration of other departmental
heads, including the officlal in charge of the Electri-
city Undertaking.

64 Local Authorities which are experiencing difficulty
in recruitment and retention of Professional and
semi-Professional electrical engincering staff should
be advised to examine and if necessary revise salary
structures and conditions of employment to ensure
that these are reasanably competitive.

P. J. BOTES, President

MR. J. A. LOUBSER: BENONI

Mr. President, 1 must congratulate you on a very comprehen-
sive report. T only have a few comments to offer as o supple-
ment to the report.

1. REVISED EXAMINATION PROCEDURE FOR GOV-
ERNMENT CERTIFICATE
1 think it must be pointed out that hoth certificates, viz.
Mechanieal and Elcetrical, are acceptable to the Chief
Inspector of Machinery.
PROFESSIONAL ENGINEERS ACT
It should be pointed out that during diseussions with Mr.
Gericke, he explicitly said that people who were doing a
certain job prior te the coming into force of this amend-
ment will be allowed to continue to do so, but whenever
& vacaney oceurs it will have to be fied by & professional
engineer.
FAST RAND JOINT MUNICIPAL TRAINING CENTRE
Mz, President, if there was ever money spent wisely, then
it is in this training centre. I can tell = R et
# s completely impossible to obtain Tror
outside. All newly appoin iann sotse tixough the
training centre. Through the kind co-operation of the
Town Treasurer of Benoni, we recently acquired an addi-
tional building which is at { present belng equipped for the
motor mechanic apprentices. This will allow us more
space in the clectrical section for nwnuul training aids.
ements have alr a
Training Officer to visi
improvements are envis
T can répiet AE th Intwl s Taip ras I for nlee—
tricians and 96% for motor mechanics. Recently an
prentice from Boksbiry passed with the highest marks
ubtained in the Republic.

APPRENTICESHIP COMMITTEE FOR LOCAL

AUTHORITIES

It is u bit disappointing that no trade test covering the

training schedule for local authorities has been introduced.

Perhaps Mr. Hare from COTT would like to comment.

AMEU GRANTS AND AWARDS

1 personally feel that an amount of R1000 for a bursary

for an engineering student is too low. 1 llnnk ihe Execu-

tive Council should reconsider these bw

Mr. Bresident, recently onn of our nearby fowns advertised

a post for a student engincer at & salary in the region of
R400 per month. The idea is to appoint somebody

full time student. Every holiday the student wil
work for the

-

=

cont: to work for the Council for 15
‘months for every year as lull time student. Thank you.
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MR. C. ADAMS: PORT ELIZABETH

resident, 1 just wanted to ask a n with regard
al’ Council for the Supply Imlu.'try or the
es Industrial Council in the Northern Trans-
al, | was very surprised to read the comment in the report
that, as regards the Training Syllabus, the AMEU or High-
veld Branch had not been able to exercise any influence on
the content of this syllabus. Now, I may be wrong, but I
understood that this Industrial Council came into being at the
request of the local author
If that s the case and the local authoritics and the A
eanmot exercise interest or influence on the Training Syllabus,
Stk S bowatic of Having s Indoncinl CoincA T Doea 1
henefit the local authorities in any way at

MR. D. H. FRASER: PRESIDENT

Thank you Mr. Adams for that rather awkward question.
there anybody from the Highveld Branch who could answer
it or anyone who was conc i establishment of
thig Apprenticeship Committes

MR. L. HARE: COTT

Mr. rmmm. iy gt b F1 e A1 industries through-
aut the country St whioh haa & National Apprenticeship
Committoe, e employer, the Trade Unions or the
Horiars ntpw-xmmuwi decide on & new trae or alterations
v the training schedule of o trade, they start at the relevant
nm-nmp Cnmmum level. From there it goes to the
Mnnnnl Apprenticeship Committee and after it has been
thoraughly discussed by bath the workers and the employers
concerned, it goes to the National ;\pplmhm-hm Board. The
Fegistrar of Appronticeshins s the Ghabrmah of Gily Board
und i It ia apmroved by the Board it gets Garetted in torma
of th ship Act. o the Act. The
i that the Munieipal Undertakings of Northern
Transvaal decided, for ccrtain reasons which 1 think are
quite valid, to have their own Apprenticeship Committee and
the Apprenticeship Committee studied the training schedules
of various other industries, selected certain of
some of them as they were, re-wrote others and
of the electricians, they put in basic clectronics. They were
following in |h! lunlMPpu of L'hc- Railways and other Govern-
ment arganisations have now also introduced electronics for
ctriciana. The training schedules are not devissd by COTT
nny way. They are handed to us after having been Gazet-
ted, when they become obligatory on the employer.

Paragraph 7 of nearly all of these Gazettes says: “The em-
wloyer shall train the apprentice in accordance with the
schedule attached hereto. That is the law. When
ot Drdbaht i ke Basse Elseizonicn
one year before we start Trade Testing in
subject. When wo started testing the Walluars, aipriiion
in basic clectronics, we gave them a two hour test and
dropped one of the other jobs out of the test so that they still
had o do five. It has bee uceessful and we have ha
e e s e e s WA
Municipal Undertaking of Northern Transvaal gazettes t
particular echedule, we will start Trade Testing. 1 must make
an appeal here. Not every employer has at the moment the
facility to train ita cloctricians in this particular fiold and I
appeal to all members to ensure that their instructors or
apprentice supervisors, when they apply via LAB 615 form
or # Trade Test, endorse in the margin whether or not the
candidate has undertaken a eourse in electronics. Immediately
shat happens we will nclude basie aletronics in his Trade
est,

1 think that if the members will comply with this request, we
will then know who hus undergone e course and training.
It would be quite unfair to trade test an apprentice in basic
clectronics when he not received any instruction, We will
expect, after o reasonable period, that the employers con-
cerned Sl start endorsing thelr applications 1ot tEada \esta
for the aporentees o the et that the aporentices have
roceived the necessary lrninmg In clecti and we will
Then Last. therm. T think Giat is what s prabably ﬂl!lurbmg
some people, and 1 hope that I have eleared up any mis-
conception there. Thank you.

MR W. BARNARD: JOHANNESBURG

Mr. President, the “verligte” members in the Transvaal, do-
cided that we wanted our apprentices trained in the broader
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sense of the industry rather than as municipal electrici
for the very good reason that we are already experiencing
great difficulty in recruiting apprentices. We feel that if we
offer them & tra municipal electrieal work only, it's
going to restriet the Tecruitments even further. Thank you.

Mr. D H. Fraser prosenting Mr. H. R. Wood with the AMEU
award for the most diserving student of the Jokanneaburg
Technical Training Centre.

MR. K. J. MURPHY: SOMERSET WEST
Mr. President, I refer to ltem 3 of the re Amend-
ment of the Frofossional Engineers Act o enforce the prori-
sions of the Professional Engineers Authorities.
Luvitations for objections to the draft Vi ware tovited and 1
g must have been recel
A terms of ite Cnr\nvml.mn, is duty bourd to
imrk after the interests of all its members h the major-
ity are :wnnsmly not sopisered Prafaislonal Ergiidirs.
Mr, President, your sympathetic remarks in
your address. We do however
look to our Esecutive Couneil, which incidentally, is composed
almost entirely of Registered Professional Enginecrs to dis-
understanding for the problems of their unregistered
collegues
M. J. J. BOSHOFF: VANDERBIJLPARK

Mz, Presldenty the amondiments to this act waro putlshed fn
Govornment Gazette N f 6 February 1981 and in
terms of section 3 Exempubn is mmu 101

3,

“Any public utility corporation or . . . which for reward
performs or causes to be performed by any person em-
ployed by & salaried position, for any other person,
whether a natural or jurlstic porson, any kinds of work
reserved for professional engineers in terms of section
7(8)(c) of the Act: Provided that —

32 20t later than lve years. from the date on which section

the Act comes into operation, such public
ks orsopation o pablte MOty company or such
other juristic person shall arrange for work rescrved
for professional engineers in terms of section T(3)() of
the Act to be performed or under the direction or
control of & pmnwsn..m.l engineer.”

1 cannot think of any work normally performed by engineer-
ink €8 of  munlcipality which is pertarmed for reward for
A ctner perian apd o (3 sebacn Ll i e haw mani-
rl]'mlmM .'\n- affected by this am 5
B e ] S whers 1
am mak[ng a mistake,

MR, D. H. FRASER: PRESIDENT

Thank you for that contribution Mr, Boshoff. As far as T
am awire it does apply to loeal authorities, There is an
exemption provided for five years but as L underatand it
after that time the provision to the A apply to local
authorities. But this is & question that we e refer to
Training Committee for closer examination. Perhaps
T can aek you, Mir. Boswhoff, if you could submit. somathing
writing to the Secretary and this can be passed on to the
Tedining Cosmeaiiin Tos Eonsileration

47 VMEO KONVENSI

— MEI 1981



REPORT OF THE SUB-COMMITTEE ON
THE ELECTRICAL WIREMEN AND
CONTRACTORS AMENDMENT ACT

In the report to the 48th Convention held in Johannesburg in
1999, it was mentioned that the proposed draft on the Elec-
trical Wiremen and Contractors Amendment, Act had been
withheld pending the outcome and final acceptance by the
Government of the recommendations of the Wichahn Cam-
mission of Enquiry into Labour Legislation which, inter alia,
sl included the Electrical Wiremen and Contractors Act

'nw findings of the Commission in respect of l'n! Act have
e been made known and the decisions and views of the

Government were published in a White Paper durmg Novem-
bor 1080 which can be summarised as follows:

1 Repeal of the Act and provision o be made for the ety
aspects of wiring and wi ork in regulations to be
made under the Oecupational Health and Safety Act {pre:
visusly known s the Factories Aet) with apecific provi-
sion for —

11 An approved national wiring code for electrical in-
stallations
12 Safety aspects relative ta wiring and wiring work
13 The inspeetion of wiring work by Suppliers insotax
x is necessary and practical and in the interests -r
afety

2. The Government’s view is that the compulsory general
regisiration of electrical wiremen to allow only registered

e
charged with the overall supervision of
wiring wark and thate who hare to inspect, test and
anprove clectrical fnstalations sme subject to registration.

The Government's view i that the contemplated regula-
tions should make provision for the registration of eloc.

trical wircmen for the abovementioned purposes on the
basia of qualifications prescribed by regulation and that
wiremen at present registered under Section 11(2)(a) of
the existing Act be deemed to be registered under the
intended new system.

4. In view of the Government’s decision as set out above,

the continued existenee of the Electrical Wiremens Regis'
tration Board will serve no further purpose.

The necessary machinery h henmupmdrlnhhn s
templated regulations referred to and =

Teport will no doubt be given at ﬂlt Convention hr: Ihn CMA!
Inspector of Factories during the Sx-m.m allocated to him
on the morning of the secand day of the Convention.
The activities of this nlﬂ-ﬁcu]n' Subeommittee can therefore
be discontinued in future,

£

J. K. VON AHLFTEN, Convenor

REPORT OF THE AD HOC COMMITTEE

TO INVESTIGATE LEGISLATION AND

PRACTICES FOR WIRING WORK IN
SOUTH AFRICA

1. Introduction

One of the statements in the report submitted to the Con-
vention in 1979 on the uverseas study four to investigate
new wiring systems was to the effect that useful infor-
mation was ebtained concerning the training and registra.
tion of electrical wiremen and the inspection and testing
of electrical installations and the recommendation was
e Tt Isiuiabcs w60 country in this
regard should be re-examined in the light of procedures
in use in Britain, Germany and France.
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An ad hoe Committee was therefore set up to investigate
report is findings i this reapect with Mr. 3. K. von
T Canvessr i Mo B Fraser, Mr. E. de C.
Pretorius and reprosentutives from other organisations
directly concerned with these matters as members,

2 Progress Report

The ad hoe Committee, hnwavel‘ \:ame to the conclusion
that there was little to be gained by endeavouring to
establish an equivalent to the British National Inspection
Couneil for Electrical Installation Contracting until such
time as suitable legislation has been introduced amending
the present requirements for the registration of electrieal
wiremen and contractors and inspection and testing of
wiring work,

3. Conclusion

In view of the decisions by the Government, following the
Wiehahn Commission's Tecommendations in respect of the
continued inspection of wiring work by suppliers, that
only those persans charged the overall supervision
s ol et ek Wk b pect, test and
approve wiring work be subject to registration, the ob-
joctives of this ad hoe Committen appear to have fallen
away, an recommended that the Committes be dis-
‘banded.

J. K. VON AHLFTEN, Convenor

REPORT ON THE ACTIVITIES OF THE
ELECTRICAL WIREMEN'S
REGISTRATION BOARD

1. Introduction

Because of the deeisions of the Government arising from
the recommendations of the Wiehahn Commission of En-
quiry into labour kgllla!mn that the Electrical Wiremen
and Contractors Act ed and that the continued
Sistento of the Eledivical Wiremens Begistration Bosrd
25 xuch il serve o farther purpute, (e will probably
‘be the last report on the activities of the Board.

The seapor fux thess dacialons wve dasziy. st out £ Eve
White Paper published during November 1980 and there-
fore do not warrant repetition here. The recommendations
in the White Paper are m he -uLeamd as far as the sup-
pliers are concerned will lead to a better
et Sl
el ing industry and ease the task of suppliers in
exercising control over wiring work being performed by
registered wiremen in

Activities of the Board for the Period 1978.1979

The departmental report on the activities of the Board
for 1980 will only become available at the beglnning of
February 1981, therefor as this report submitte

to the Secretury by the eni of Junuary. 1051 1 will be
confined to the activities of the Board during the period
1978 to 1979,

During this two year period the Board held 20 meetings
and considered 1790 applications for registration. Of this
number 173§ persons were cither accepted for the Board's
examiaations or were exempted for the whole or parts
of the examinations,

The Board also granted provisional reglstration certifi-
eates or approved the renewal of such certificates in -
spect of 1414 applicants. The applicstions of 296 perso

were refuse

Barttailats of Holl o
the Act came into operation 4re reflectsd hereunderter
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To applicants
who passed

Ta applicants the examinations

exempted  during 1979

from the 1979 or in
Year examinations previous years  Totals
1940-1974 3177 10088 18216
1976 18 408 £
1976 1 433 444
1977 18 870 888
1078 i 406 417
1979 29 a8 407
Totals 3264 12031 15295

Particulars of the number of provisional registration
certificates issued over the last five years (excluding
renewals thereof) are as follows:—

Year Number

1975 608

1978 416

1977 816

1978 194

1979 223
3. Conelusion

In concluding this report it would be appropriate to ex-
press this Association's sincere appreciation to the Chair-
man and members of the Board for the spirit of co-ope-
ration and understanding extended to suppliers in the o
ministration of the Act over the many years that the
AMEU has been involved in the activities of the Board,
As your representative on the Board sinee 1969, I also

t record my sppreclation for the competent mamner
in which the Seeretary of has always executed
by e, Thogs 0 ot that, under the new legis-
lation to be introduced in aecordanco with the decisions
of the Government regarding wiring work and the regis-
tration of wiremen in future, this spirit of co-operation
will be m:

J. K. VON AHLFTEN, Representative

MR. J. K. VON AHLFTEN: SPRINGS

Mr. President, 1 would like to refer to the last paragraph
where the ohservation thot this commiittee could be
disbanded. I think, however, that we will have to maintain
this committee in view of the regulations drafted for electr-
cal inatallations. Regarding the Report on the Wiremen's
Board, this is probably the last report that will be submitted
to an Comvention on the activities of the Board, as I
take it that the Board will net function once the Aet has been
scrapped. I would, however, like to mention that since the
roport wa written the Seeretary of the passed away
suddenly and | do express this Association's appreciation of
the competent manner in which the Secretary performed his
duties in the nine years that 1 have been associated with the

o
1 would alsa like to thark Mr. Weich for his support through
all these years and T am sure that under the new logislation
we will have the same support.

Coming to Report No. 10, on the legislation, I think that Mr.
Weich does not quite with what I have said in bhu

roport and he feels that this committee should still pursu

ol Taptiar. Bo, wtithon wAsbing sy Soan M Fresihmt, T
suggest that we have these three reports open for discusaion,
3 ey s myeati o't diacmaed ot Sockdac Thasik o

MR A. A. WEICH: CHIEF INSPECTOR OF FACTORIES

Mr. President, I would like to ask you not to bury a patient
before he is dead snd that is the Electrienl Wiremens' Con-
tractors Act. Until such time as the regulations are promul-
gatod and the old Aet is definitely withdrawn we earry on ns

On the guestion of the Ad hoe Commitice of the AMEU

Which had negstiatons with the Eletrical Contractars Asto-

t to ibility of having some body

similar to that which they have in the United Kingdom as an
Electrical Inspection Couneil.

136

I personally, like the idea and would lke to see i
i 1 Aok 20 vach s & . comem fae $he ElarErcal
Contracting Industry, because 1 always call them my ‘forty
thieves' and 1 believe that ia how 1 Zecl about them, But the
point is that, if these new rogulations should become pro-
mulgated, the question of inspection will still be one that
local authorities will have to doal with, but on & more adult
basia, It will be a question of deciding Shich particular con-
tractor should be inspected more often than others, You will
only be able to decide that if you know the firm and type of
person you are dealing with, Now the Electrical Inspection
Council is really an organisation comprising the public, =
and_suppliers &nd of course Eleetrical Contractors,
monitor the quality of the Contractors’ wark. It is n q\m\lty
guarantee system and 1 think wo need it in South Africa, so
1 would ke you ta pursuo that malter further and see if you
cannot, make something of it

MR. D. H. FRASER: PRESIDENT

Thank you M. Weich. We eannot ignore your valued opinion
and 1 am aure e will give consideration to that In regara

Report No. 8, that is on the Ele ivemen’s Regis-
Coacin Faped, WIE Hare froes that Omceal Orsssaastion (o5
Trade Testing has asked to speak.

MR. L. H. HARE: COTT

e, President, I wish to make a fow comments as to the
fubure trade testing and status of eloctrical wireman.
The Central Organisation for Trade Testing conducts prac-
tical and writlen trade tests and examinations in terms of
Acts of Parliament. The Apprenticeship Aer of 1944, as
amended, makes no provision for any formal writien exami-
nation, but stipulates that apprentices in possession of an
N2 Certificate, with the appropriate trade theory as a sub-
éct may undergo o trade test at Olifantsfonteln after a
Brescribed peviad of practical training. This period of prac-
tical training varies -m:rd g 1o witdh of the & approximately
18 Industries the apprentice is indentured to, Provision is
mando in the Apprenticeship Act 10F the candidats to be paid
subsistence and travelling costs and he is issued with a free
rail warrant if he lives beyond & certain distance from the
Trade Test Cumm This applies to all apprentices, including
electrical wi
The FIr:tm-sl Witomen amd Camtcsciors ASh masbon o P07
sion for subsistence and travelling allowances, neither does
the Training of Artisans Act (Act 38 of 1861). The Elotri
cal Wiremen & Contractors Act has been administered by
the Department of Manpower uuhmwn. via_the Electrical
Wiremen's Registration Board, of e Chief Inspector
of Factories is, ex officio, lhé l'_'hhi!mhn Th-n Board has in
the past preseribed the standard and content of fts cxaming-
tion requirements for registration of clectrical wiremen and,
in 1960, delegated these examination requirements to the
a3 well as prescribing the content and standard of
these examinations. As the relevant Act makes no provision
for the payment of subsistence and travelling allowances to
candidates, and in order to avoid last or wasted man-hours
(or man-days), the Board required the COTT to conduct the
practical examinations at a number of so-called outside
centres, of which there existed at one time sbout 13. The
number has been reduced, for various reasans, to § or 10 at
present. This does not apply to apprentice wiremen, who
undergo the practical test at Olifantsfontein in the same
manner as all other apprentices trade tested in terms of the
Apprenticeship Act.
‘With the impending repeal of the Electrical Wiremen ans
Contractors Act and the possible provision in the Bnnuimnnn
of the Pactories Act o ng contained in th
sld Act, the provisien of the sutdde’ Senkres wil, 12l nu
and all candidntes for registration who are not apprentices
will be tested at Olifantsfontein in terms of the Training of
Artisans Act (ie. Act 38 of 1951).
A.I&wuull finality has not bean muhul. it would appear that
the sole function of the El iremen’s Registration
Boert wll Ty S b st to m registration of wire-
men on production by the candidate of proof of artisan sta-
tus, either by means of & mplmd yrennsuh]y ar a trade
s pass o secordanes with the pmvs-mn- the Training
{ g e proposed
wmendinants t the Regiistions of the Faciacios
Au-rnlmum proof of theoretical examination standards,
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nor of the Tequirements of knowledge of the SABS Code of
Practice for the Wiring of Premises. esibility cannot
be excluded that the Beard wil require production of n N
or higher standard certificate for trade theory, and there is
no present indication of what the requirements regarding the

standard of knowledge of the Code of Practice will be.
It is passible the Board will accept the relevant N certificate
issued by the Department of Nationsl Education, but I am
sure ihe laktor Dopuriment will not conduct s cxamination
concerned with the Code as a National Examination subject.
The possibility cannot be exeluded that the Regulationg will
make provision {or the Board to appoint an examining body,
or bodies, to cater for both the theory cxamination and that
concerning the Code of Practice, It s possible that the COTT
may be sppointed, ag in the past, and that cxemption or ac-
eeptanee o N certificates may be provided for in the
proposed Regulations.
All that is certain is that drastic changes in the functio
status and examination requirements for Teglstration of elec.
trical wiremen will take place in the foresceable future. 1
frel sure that any changes made will be in the interests of
both the future wiremen and the industry as a whole,

In conclusion, I wish to thank this Convention for the oppor-
tanity to addres the members on this question and also for
the privilege of being allowed to attend the AMEU conven-
tmnl and budmlenl mtin!!. Illd Ihlr co-operation enem!ed
by members to the and to me person
BICH, CHIER INSPECION OF PACTORIES
i m;.am Mr. Hare, I would just like to stress that the
Wiehahn Commission recommended. that, with the scrapping
of the Act, the Eleetrieal Wiremen Registration
should also be abalished, for good I hope. The position is that
we are drawing up draft rogulations and I may as well
advise you that these are going to 'be eirculated within the
next fortnight, You will have them, possibly, for & month or
two for comment. They make provision for only one Tegistra-
tion and only one iype of person, whom we eall the respon

sible persan, and that is the Installat ryisor, This
man will be responsible for the installation, Ho will have to
ingpect it and hand a certificats to the supplier ta the effect
that installation complies with all the regulation:
1Th bt e ook lonk o e Tie i purpose,
and noeds a type of man who can realy take charge of  fb.
In other words, we want a man who is more a techniclan.
e are many good men amongst artisans and I have
every respect for them. 1 have learnt a lot from them in my
time, but we require the type of man whom ane eould call &
technician. It is not our job to create uehmdm&. there are
other authorities who will do training, but we must see that
the peaple who are registered for this purpese can fulfill this
particular function of technician in the indus
1 would just like to say, of eourse, that all pt'ovlu who are
already registered in terms of the Act will, for the e purpose
of the new regulations also be Tegistered. Obviously, we are
not going to take away anybody’s peivileges, Bt there s
going to be a new Act, and that is the Manpower Trairing
Ait and all traiuiog Tn’going o be done wnder the umbrells
of that Act. We are going to rely on that Act to supply the
peaple.
L am not going to make these decisions myself and 1 believe,
I have the assurance to this cffeet of the suthorities
drafiing thie Act, that the industey wil b consulted all the
Wity when it comes to pesdtion st scnisteation o the
Act. So the industry will have its
recuired.of eople v 1, n tuen, will b Fubted By that. B
We &rc going, possibly, to accept only those people, in the
first instance, who aetually pass a trade test. People who
have merely become artisans in the fulness of time
to prove thelr efficiency, and not fust produce  lot of Tefe.
rences from long-suffering employers.
It is not for me to say who will do the training and the
testing, but T think it will be done by COTT in any case.

Thank you.

AMEU CODE OF PRACTICE FOR THE APPLICATION OF NEUTRAL EARTHING
ON LOW VOLTAGE DISTRIBUTION SYSTEMS

Introduction

Multiple earthing systems were first established in Europe
in 1940 as a means of overeoming the increasing difficulty
of btalning efficlent sarths m LV distribution networks
and consumers’ premises as consequent on the dote-
Fioration And Iote SE What hitheria wers acceptable and reli-
able ecarths, viz, underground metallic water mains and
buried electrodes.
The principle of allowing consumers to connect their Esrthing
Lead to the Supply Authority’s neutral was legalised in Bri-
xln sevaral pears ag Iy o troduetion of stversl Multiple

These Approvals permitted consumers’ promises snd strce-

mounted distribution equipment to be exrthed to the supplier's

neutral, subject to cdimpliance with certain wnd.mlml

1. This Code of Practice deals with the design and installa-
tion requirements of applying methods of mullxplt
eaﬂhmg o o iliag, (L] R

£ Deﬂmuww and Abbreviations

CNE (eable) —_ ﬁ:mbimd Neutral Earth Ca-
Consume supplied or en-
" U he el o o

by the Supply

elentxmt}’
Authority,
Consumer's Sufply Polnt. — Point at whith. the. serviee

Distributor — That part of the Supply
Authority’s distribution sys-

AMEU CONVENTION MAY 1081

tem to which single or poly-
Dhase serviee cables are eon-
Tected; for the purpose of
giving supplios to consumers.

Barth Electrode — Metal vod, buried cable or
other conducting object pro-
viding an effective connec-
tion with the general mass
of earth,

Earthing Lead — A conductor, including any
elamp or terminal, by which
the conneetion of the consu-
mer's earth terminal to sn
Earth Electrode, or to the
supplier's earth terminal, is

ECC — Earth Continuity Conductor.
E/L — Earth Leakage,
High Voltage — Combined effect of bonding

Equipment Earth metal tanks of transformers,
switchgear and all metaj-
work supporting or enclosing
HY apparatus, including the
sheat w

HY cablea and any continu-
ous earth wires associated
with the HY system and con-
nected di

t to
HV — High Voltage.
v — Low Voltage.
MEN — Multiple Earthed Neutral.
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PME — Protective Multiple Earth-
ing.

PNB — Protective Neutral Bonding.

SNE (cable) — Bepanma, Nontral Easik Ca-
e

Supply Authority — Licenced Supplier of Electri-
city.

Systes — An individual electrical sys-

(e Dmnmmp tem in which all conducters

Syster System) and apparstus are clectrie-

ally connected to u common
source of voltage.

Description of Systems

Distribution System

31 (a) MEN/PME — LY Distribution System
MEN/PME
Both MEN and PME share the same technical
requirement for the Supply nu:nnmy s distribu-
tion system in that the neutr arthed:

(i) At or near the star pﬂim of (he transformer

(ii) At other points on an LV distributor
(i) At the remote end of every distributor

(b) MEN System — Service Arrangement (Refer
Fig. 1)

MEN Service

All servics connections have an insulated neutral
and a separate ECC. The consumer's Earthing
Lead is connacted to the supplier’s earth terminal

at the Consumer's Supply Pmn

The service neutral and ECC are soli
separately connected 0 the istutor mm.L
at the tee-off point. The neutral m

connected to carth at the Consumer's !vppl)‘
Point. If required by the Supply Authority sn
Earth Eletrods must. be instlled st the Consu-
‘mer's Supply Pe

(c) PME System — Service Arrangement (Refer
Fig. 2)
PME Serviee
Service connections comprise & neutral and live
conductor, The consumer's Earthing Lead is con-
nected to the supplier's neutral and to & man-
dlty Tt Bleicde e Consumer's Supply
.

32 PNB System (Refere Fig. 5)
A system in which —
(8) A single consumer only is invelved, usually sup-
plied from  pole transformer, where it is not
desirable to Tun an ECC to the consumer's pre-

mises,
(b) The neutral is not earthed at the star point on
the transformer.

(c) The neutral is earthed at & single point or the
consumer's service conneetion, usually adjacent
to the consumer's premises.

4. Technieal Mn.inm\a for Distribution Systems and Ser-
vice Conneeti

Distribution Systems

41 Durhnlhl Syster
and PME Bymm (Refer Figs. 3, 4A, 4B, 64,
DB l i

Distribution equipment associated with transformer
substations thnl are either ground mounted or pole
mounted and fed by underground cable or overhead
line, with or without an ECC, should be installed, con-
neeted and earthed in accordance with the following
‘requirements:—

(@) Where the re!l!:lanu: m cutth of the HV Equip-
ent Earth is 1 ohm or less, it is permissible to
carth the LV eikhito the YV Bapth Blechrode.
(b) Where the HY Equipment Earth execeds 1 ohm
the LV neutral shall be carthed at a minimum
distance of 6 mum from the HV Equipment
Earth from the HYV clectrode/s and also
from a pmnud metalwork conneeted thereto).
Refer Figs. 7
€] animmndlng :he requirements of (-n -bovn.
whore transformers are associated HV
overhead lines, it is considered good nrmlme w
separate m HYV and LV Earth Electrodes.
igs. [n this Code relating to this method of
.., ‘therefore, show & minimum earth
n of 6 m or 1 LV span.
(d) The overall resistance ta earth of the neutral of
an LV Distributor or distribution system must not

(e) The LV neutral may be connected to other supply
neutrals, Earth Eloctrodes, cable sheaths and ar-
mouring and these connections used to obtain the
required earthing value of 10 ohms or less spec-
fied In Clause (d).

(f) The meutral of underground and overhead LV
Distributors must be earthed at the remote ends
of each Distributor.

(g) Where the overall resistance to earth of the
neutral of the distribution system execeds 10
ohms, the neutral shall be earthed at intermediate
wmhons on the Distributor/s to reduce its resis-

arth to below this limit.

() The e e
Distributors must not be less than that of &
phase conductor.

(i) No circult, breakers, isolstors, fuses, switches or
pumirable okt daallbe tosfaled Ja g el
between the transform point and the re-
mote end of any LV Fiktos bt secvicd i<
nection,

(§) All metallic sheathing and armouring of cables

and all metalwork, nssociated with meter cabi-
nets, fuse pillars, aw, supporting or_enclosing
LV ‘cables shall be bonded to the Distributor
neutral conductor.

(k) Where an SNE cable is part of an MEN or PME
system, the armouring and/or l'ﬂ!f-lm! sheath
and any ECC shall be bo bnmitd to the neutral at
the supply end of the

(1) To ensure the Lnlelrlw nl “the meutral, it is Te-
commended that all connections and joints on or
to overhead line conductors be made by compres-
sion fittings. or, alternatively double bolted con-

{m) MEN or PME may be applied to any single LV

Distributor without alterations to other LV Dis-
tributors supplied from the same transformer.

Protective Neutral Bonding (PNB) System

Sinee tho neutral s earthed at one polat only, the
question of multiple earthing docs not

is, therefore, no nm!nlly to meet th! MEN/WE
technical requireme:

Service Connections
MEN Service Connection
431 MEN System (Refer Figs. 3, 4A and 8A)
The following conditions apply to consumers’
service connections as well as service connections
to traffic signals, Yoad signs, street lighting and
other r-consuming cquipment installed in
public places:
(a) All serviee connections must be by means
of cable with an insulated phase, an insu-
lated neutral copductor and an
(b) A single phase service connection comprises
& live, a neutral and an ECC.
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(€) A_polyphase service connection comprises
tWo ar three phasc conductors, a neutral
and an

(d) The service neutral and ECC must be solidly
and separately connected to the Distributar
neutral ot the toe-off poin

(e) The consumer’s Earthing Lead Is connected
to the Supply Authoritys earth terminal
which is in turn connected to the ECC in
the service eable at the Consumer’s Supply

oint,

(65} The peutial must not be connected to earth
at the Consumer’s Supply Poi

(6) It reauied 2y the Supsly Authnnly, an

Electrode must be ot the
A Supply Point.

(h) In a serviee conncction to traffic signals,
street lightaan €r  power-consuming
equipment, installed in public places, such
equipment, is eartthed to the ECC of the
seFvice connection.

4.32 PME System (Refer Figs. 4B & 6B)

PME Service Cnnnmiun

(a) All service connections must be by means
s bl ik i Fagulated Thane aod 4
insulated neutral conductar.

(B) A single phase service comprises & live eon-
ductor and & neutral.

(€) & polyghace service conmection. comprines

or three phase conductors and a neutral.

@) 'mm oo’y Babing Toad fy copatciad
to the supplier’s neutral and to a mandatory
Earth Electrode at the Consumer’s Supply

oint.
(e) A label must be 1lud|vd. 2t the Consumer's
upply Point on his premises indicating
ﬂl-a the installation is mm of a PME sys-

ather ww"\-mnlumi

equipment installed in public places, be-
cause the PME system is inherently
unsafe under “rokenneutral® condiions

5. APPENDIX A:
SIZE AND TYPE OF EARTH CONNECTIONS.

8. APPEND[X. B:
GENERAL RECOMMENDATIONS ON THE PRACTI-
CAL INSTALLA’I‘IDN ON EARTH ELECTRODE

7. APPENDIX C:
CHOICE OF SYSTEM MEN/PME.

W. BARNARD, CHAIRMAN EARTHING SUBCOMMITTEE
APPENDIX A

SIZE AND TYPE OF EARTH CONNECTIONS

1. Step-down Transformers and Associated Metalwork

The tank and associated metalwork of all stap-down trans-
formers should be conneeted to earth by means of » copper
Earthing Lead of minimum cross-sectional area of 70 mms,
The connoction between neutral, the carth bur and the
Earth Electrode should be of copper, minimum size
70 mm?, Where the possibility exists of a flashover occur-
ing under fault conditions between the High Valtage
Earthing Lead and earthed metal in its proximity, it is
recommended that the High Voltage Earthing Lead be
insulated.

=

Low Voltage Distribution Systems
31, The existinp. prinipes and practies oubioed i
S 0142 1078 Code of Practice for the Wiring of
i Section 4.6 EARTHING should be adhered
to wherever posible,
22 Where the neutrs] conduetor of an LV Distributor is
connected to an Earth Elcctrode, earth bar, ECC, lead
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sheath and armouring cable or the neutral conductor
of another Distributor, an Earthing Lead of minimum
cross-soctional area of G0mm® copper or 95mm?
aluminium should be used.

3. Service Connections and Supplies to Etnq Lighting,
Traffic Signals and other Street Furniturs
31 The existing Sulncipion: S finaichd et by
BS 0 of Practice for the Wiring of
Freomisos; Section & EARTHING should be adhered
fo wherever possible,
82 In every ease, the Earthing Lead should be of co
ok Sl will st e, e it
than the neutral conductar of the serviee or supply
cable,

33 In no case should the ecross-sectional area of the
Earthing Lead be less than 6 mm? copper or 10 mm?
aluminium,

4. General

Earthing Leads should be as short as possible, and secured
and protected against dnmage, deterioration and

APPENDIX B

General Rowlnmendnbnl on the Practical Installation of
Earth Elect:

% lmuhe-rlh of an Effective Earth

L1 An effective carth must prevent dangerous over-
voltages arising between metallic structures, frames,
supparts o enclosures o electrieal eqaipment, and the
ground during fault conditio

12 An effective earth must bo able to permit fault cur-
Tents of sufficient magnitude to flow so as to operate
Pml!cllvt devices to isolate the fault 'before «damage
can ocet

13 The ohmie resistance of an effective earth must be
low enough te ensure that the step potential on the
ground in the vicinity of the earthing point is within
safe limits under fault conditions ie, n voltage gra-
dient not exceeding 40 vn'lll per metre for fault dura-
tions exceeding 1 second.

2. Types of Earth Electrodes
Three types of Earth Electrodes are suitable

wviz. 2.1 Trench Earthg
22 Spike Eurths
2.3 Foundation Earths

2.1 Trench Earths

Cnmpnsp a bare eopper or !Jﬂvnnlsl-d iron conductor
Ini nimom of 500 ground level,
umﬂy when wndorground tables. are fhmallel This
type of Earth Electrode provides a relatively large
contact area between electrode and surrounding
ground, makes contact with a variety of types of soil
and sails of varying moisture content on route and is
economical to nstal

22 Spike Earths ¥

Comprise rods of bare copper, copper-conted steel,
stainless or galvanised stecl designed for the purpose
of penetrating ground to deptha of up to several
metres. A low resistance may eometimes be
obtained by driving multiple spikes at some distance
from cuch other in order 1o provide parrallel paths,
In hard or vocky ground, it is usually Jocsamary to
drill holes into which earth spikes are insert
then packed with soft soil.

2.3 Foundation Earths

Comprise bare copper or galvanised iron conductors
laid ‘under the foundations of buildings, minisubs,
conerete Toots of distribution pillars, bases of wooden,
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conerete ot steel polos and structures. Because soll & lathes In-ecanind;
o vaally Rl e, o st rod form, has o satisfactory record of su
i3 aggressive soils and is more economical

than copper.
83 Bare al

infum s unsuitable as electrode material

ectrades
4. General
either in stranded, strip or rod form, is

e most suitable general purpose material Because galvanised ferrous metals corrode sacrificlally
Its main disadvantages is its to copper, galvanised iron and steel eloctrodes should not
ty to theft be buried in close proximity to bare eopper.

“The three persons responsible for the AMEU Coda of Prac-tice an the Earthing of the Neutral in Low Voltage Distribu-

tion Systems f.Ltr. V. A, Raynal, Convener of the OrganizingCommittee of the Multiple Neutral Earthing Workshop of the

A. Institute of Eléctrical Engineers, R. G, Dean, PrincipleEngineer, Planning, Durban Corporation, and W. Burnard,

Chairman of the AMEU Sub-committee: Earthing. Much ofthe work in drawing up the AMEU Code of Practice twas
undertaken by Mr. Raynal, assisted by Mr. Dean.”

APPENDIX © 2. PME

Choice of System MEN/PME A ki

1. MEN
(a) Provides & contlauously monltored earthing ays.
L1 Advantages tem, ie. if a consumer is receiving a stable LV
(a) If a break occurs in the service neutral all bonded #upply &n eltective art Is Known 1o eaist
metalwork and appliances will remain at the same
potential s the distributor neutral, 22 Disadvantages

(b) An E/L device fs less affected by the desensitis-
ing short cireulted tum effect created by a fault
on the congumer’s newtral, due to the mpedance sumer's premises,
of e Sabie seulinl biing st The minimising of any possible hazards arlsing
of the "““"‘” " cireu from this is dependant, on efficient, earth bondi

{a) In the event of an open eircuited service neutral,
voltage gradiens can oeeur in the vieinity of con-

"

12 Disadvantages (b) The desensitsing short cireuited turn effect of u
% on the consumer's neutral on the E/L dovice
The contimsity of the sérvice cable ECC is not sslf is more pronounced than system, due
monitoring, ie. in the event of a break in the ECC to the shorter loop circuit.
the (uhxhw\wﬂ» will be left without an effective earth
for an indefinite period. () It Is necessiry to place u PME noties adjacens
the Consumer’s Supply Point advising that a

Thero ia, therefore, merit in recommending that an
Earth Electrade is installed at the Consumer’s Supply
Point (earthing resistivity values permitting) to en- (d) It is mandatory to install an Earth Electrode at
sure the operation of an E/L device. the Consumer’s Supply Point.

e System is in operation.
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MR. W. BARNARD: JOHANNESBURG

Mr. Prasident, 1 am not planning to discuss this in any dotail,
becatise we have been discussing it for 25 years as far as [
know and you will recall that, & year ago at Welkom, I had
issucd st the Technical Meeting a draft code and we agroe
we would try this out in praetice over a 12 month period. The
intention is to propose it for adoption it teday as an AMEU
Code of Practice. The SABS have undertaken to redraft the
Code as an SABS Code of Practice in duc course and that,
to me, means within the next ten years.

The changes that you will see in this Code of Pructice are
mainly editorlal. There are o major changes and I would like
to express my appreciation publicly to Mr. Dean of Mr. Fra-
ser's staff, who put in a tremendous amount of work and I
think he added very considerably to the final product. The
main changes that he suggested were to the definitions and
abbreviations. It has not been translated at this stage. Thank
you.

MR, J. C. VAN ALPHEN: SABS

Mr. President, in 1079 the SABS tabled o first draft of a
Code of Practice for the carthing of the neutral in low voltage
distribution systems, which was based on the work done by
. R, G. Dean, Chief Enginecr, Planning, of the Durban
Corporatian.
It soon transpired that the Buresu would have to delay this
worthy and much needed project and in 1979 the AMEU
empowored your President Elect, Mr. W. Barnard, to
an AMEU sub-committce in drafting an AMEU Code of
Practice an this subject. This draft wag tabled at the 1050
AMEU Technical Meeting.
During my term of office as Chairman of the Power Group
of the South African Institute of Electrical Engineers
(SATEE), Mr. Raynal was asked by the Power Group to set
up a workshop In order to ventilate the various opinions on
this subject.
On 24 March 1981 a successful workshop was held at Mega-
‘wattpark, Sandton. A report on the deliberations of this
workshop, is in preparation for publication in the Trans-
actions of the Institute, In April 1981, & drafting committee
consisting of Mr. Dean (Durban), Mr. Raynal (Johannesburg,
retired) and Mr. van Alphen (SABS), amended the 1980
AMEU draft.

The second draft, is the produet of effective and swift co-
ordination hetween AMEU, SABS and SAIEE, and, s Past
Chairman of the Power Section of the Institute, I have great
pleasare in recommending it to your Convention to be adopted
as an AMEU Code of Practice.

With the ofher hat on as Chairman of the SABS Committee
for the Earthing of Electrical Installations, L am sure that
the Bureau would be smenable to re-apen its project on low
Voltage carthing should the AMEU 5o wish.

THE EARTHING OF THE NEUTRAL

Table 1 gives the development of the SABS project on neutral
earthing of low voltage systems,

Block 1 is the common method of earthing in many installa-
tions. The provisioris for an earth electrode are to be covered
in & Code of Practice which is now in an advanced stage of
preparation. requirements of bonding the consumer's
eurthing lead to the carthing clectrode are covered |

0142,

locks 2 — 4 ave covercd in the AMEU Code of Practice.
Block 2 PNB needs no further discussion as it is a special
case of single point earthing.

Blocks 8 and 4 are variations of consumer's connections onto
& multiple earthed system of the supply muthority. The latter
system will be designated an ME system.

THE ME SYSTEM

The ME system has strong economic advantages and permita
of the CNE eable. It is a esble that combines the

function of & neutral and ECC into a wave form conduetor.

breaking the integrity of the eombined neutral and earth

conductors, an advantageous requiroment for ME systeme
The ME system also helps in overcoming carthing problems.
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The AMEU Code requires & maximum of 10_.. earth resis-
tance of an ME system. In the UK this requirement, has been
raised to 20.... which simplifies the system.

For example, with & 100 A fuse in the HV protection of an
11 kV system, in order to ensure a critical cut out during an
HV to LV winding fault, the carth resistance of the LV
neutral should not exceedi—

o

J3.100

Hence, with & facter of safety of 2, 30— would be sufficient
and 20.... fully acceptable.

THE SUPPLY AUTHORITY'S OBLIGATION

Although the ME system helps in overcoming earthing pro-
blems, it should be made clear that ME 1S NOT MEANT
FOR_THE SUPPLY AUTHORITY TO OFF-LOAD HIS
EARTHING PROBLEMS ONTO HIS CONSUMERS.
Assuming the 10.... Tequirement to he in force, this means
that  distributor should have an earth resistance of 10... or
Iess before consumers are connected,

In existing distributors this may be checked by in turn dis-
connecting each earth electrode on the distributor and mea-
suring ite carth resistance and thereaficr calculating the
combined earth resistance of all earth electrodes on the distri-
butor. In this caleulation, the contribution in lowering the
earth resistance by supply neutrals of other connected distri-
butors, cablo sheaths armouring, motal work of meter cabi-
mets, fuse pillars ete., all belonging to the Supply Authority's
system, should be included.

THE CONSUMER'S CONNECTIONS, MEN AND PME

Fig. 1 and 2 of the AMEU Code show the consumer’s connec-
tion by either MEN or PME,

During the workshops there was a strong feeling that the
service connection to the Tee-off on the distributor the Neu-
tral and ECC should each be separately connected to the
distributor neutral. An error made in certain systems is to
use MEN and at the same time to bond the carth terminal
to the neutral terminal on the meter board. This in fact
makes the consumer’s connection PME and should be treated

BROKEN NEUTRAL CONDITIONS

PME:

A broken neutral means a broken ECC but, a sound neutral
means a sound ECC.

MEN:

An ECC in a consumer's service connection MAY be sound,
ut, this is not necessarily so as its condition is not monitored.
Consensus in the SAIEE workshops was that & broken neu-
tral condition is very rare and would be reported immediately.
A braken ECC in an MEN system is also very rare, but con-
nections with a HIGH CONTACT RESISTANCE are much
more frequent. (even though still of a very low incidence).
The latter is especially prevalent in a Tee-off on an Alumi-
mium O/H distributor.

There appear to be & demand for a proper design of a line
tap that will give a lasting low resistance connection.

In order to minimize the danger of a broken neutral or ECC,
the Code advocates the use of a cable (concentric or split
«concentric for all service eonnections, even when overhead.

THE CONSUMER'S EARTH ELECTRODE

‘The requirement of & consumer to provide an earth electrode
s not dealt with in the Code other than in summary state-
ments

Appendix B gives some information without being conelasive
as to why, how, and to what resistance Hmit an clectrode
should be pro

Unless the supply authority installs the consumer’s earth
electrode, the supply authority should not view the consumer's
carth electrade a3 n convenient means of off-loading his
carthing problems. The consumer's earthing system (whether
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or not this includes an carth electrode) should be good enough
to make the consumer's carth leakage rela do operate.

It must, however, be bad enough to safeguard the bonds to
the earthing electrode in accordance wis Wiring Regu-
lations. The latter are lisble to be too light should the con-
sumer have a low earth resistance and the supply autherity's
earth be icient.

MR. V. MACDONALD: ECA

Mr. President, Mr. von Ahlften’s comments in his report dis-
tressed mo a little when I read at the end that he felt that
this Committee had served its purpose but, with a little bit of
persuasion and I am pleased to hear him say that we should
reconvene the Commitiee, Mr. Chairman, we, the ECA, believe
that there ia a tremendous amount that we could do together,

NEUTRAL EARTHING

Single point Multiple
earthing earthing
at

at starpoint oA PME MEN
S supply
point.
PNB

1 2 3 4

MR. D. H. FRASER: PRESIDENT

Thank you Mr. van Alphen. I think that we have to aveid
further discussion on this subject at this stage, and decide
whether we are to continue with the commiitee reports at
the total cxpense of the Members Forum. Having consulted
my colleague on the right we have deeided that discussion of

AMEU CONVENTION MAY 1981

the Committee Roports has a higher priority than the Forum
and the Forum Session will have to be held over to the next
‘Technical Meeting. The Code of Practice for multiple earthing
of the neutral on LV distribution systems is now in  form
where it is useable by members of the AMEU. A request will
be made to the SABS to put it into their standard Code of
Practice format, but we have a doeument which in the mean-
time can serve as o standard for Municipalities,

u7



soweto

The electrification of 100,000 Gn e|eC1TIfiYi ng problem

Sowelo homes is a vast
undertaking and the choice of
terminal blocks was one of the
many problems which had to be
overcome, It was important that
lha terminal blocks chosen would

/ Qulck to install
. Immune to vibration due to
their location in cubicles on the
roadside.
Able to maintain contact
integrity despite being installed
in vast numbers by a relatively
unskilled work force.
Capable of achieving all these
advantages at a competitive
price.
After an in depth analysis,
‘Wago Cage Clamp Term inals
were selected because:-
. No wire termination is required.
Simply strip and fix.
2, The cage clamp maintains a
constant pressure eliminating

loose connections either by @
vibration or heat cycling.

. There are no screws to loosen
or tighten ylaldmgoa time

saving of up to 60%.

4. Wago terminal blocks a . . .
Enr?ag(enilylassex(:;nsi\:: Tefmlnchng It

© n-g
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Bowthorpe Hellennann-Deutsch
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REPORT ON THE SOUTH AFRICAN
ELECTROLYTIC CORROSION
MAIN COMMITTEE

This report covers the activities of the South African Electro-
Iytic Corrosion Main Committee for the two years 1979 and
1980,

Meetings of the Main Committee were held on 26 September

1979 and 24 September 1980, under the chairmanship of Mr.

L. H. Jumes of the Rand Water Board.

Al the 1979 committee meeting, reports from various regio-

nal field committees were considered.

In Natal there had been an apparent increase in incidence of

corrosion in the ares. Complaints from domestic consumers

frequently pointed to trouble on major serviees.

ln the Cnpe Northern region, investigations were in progress
10 assess the implications of 50 kV AC tractien currents on

the Siahenaﬁxlﬂmhn rail

In the Cape Western region investigations were being con-

ducted prior to two section of railway being electrified. A

conductive aggregate for concrete was

comments were that new lines constructed on concrete

sleepers tended to have reduced leakage of current to earth.

At the 1980 committee meeling, reports were considered
from the regional field committees of Cape Northern, Cape
Western, Natal and Witwatersrand.

In the Cape Northern region, Mr. Macey pointed out that no
corrosion had been noticed on ESCOM's towers along the
Sishen-Suldanha SAR linc, The position is, hawever, being
watched closely.

Mr. Gilmour, from the Cape Western region, reported that
electrolytic corrosion in the Western Cape is under ol
Following a discussion Tegarding tho botndaries of

field Smbian eonfirmad that i any o i
arose he Eastern these be brought to the
Rotice of the Witwatersrasd Reglonal Field Committce.
Mr. J. van Rooy of the SAR was appointed by the Main
Commitiee to be the reprasentative un the SABS commlttce
dealing with the Code of Practice for Earthing under project
nos, 0791/5029 and 0791/5080.
The Main Committee agreed, after discussion, that the new
Code of Practice SABS 012171977 would supercede Code of
Practice SAECC/1. This concerns track crossings and appro-
priate cathodic protection.

The Apollo earthing system was discussed. Mr. Raynham of
ESCOM rep that the two DC lines to Caborra Bassa
normally operate in the bi-polar mode with the current m

the twa lines fairly well balanced.

When trouble is experienced on one line, the other line it
ed to mono-polar operation where the current is pussed
Ti6 St leckrodéa 1or & mikstmtar of Thibs dure Latise
the polarity is reversed. This mode of operation is, however,
not favoured and at this stage the stipulation from the SAR
to limit mono-polar operation to 1800 amps is ohserved. This
stipulation was endorsed by the meeting because of the dif-
iculties experienced by owners of underground services in
the arca.

A copy of a drawing, showing SAR electrification projects
up to December 1979, was sent to each of the AMEU regional
Tepresentatives to assist them in determining which Local
Authorities in their respective arcas may be affected by
eleetrified tracks,

VERSLAG OOR DIE SUID-AFRIKAANSE
ELEKTROLITIESE KORROSIE
HOOFKOMITEE

Hierdio verslag dek dia bedrywighede van die Suid-Afri-
kaanse Elektrolitiese Korrosio Hoofkomitee vir die twee jasr
1979 en 1980,
Vergaderings van die Hoofkemites is op 26 September 1979
en 24 September 1980 onder voorsitterskap van Mar. L. H.
James van die Rand Waterraad gehou.
Tydens die 1979-komitee vergadering, was die verslae van
die verskillende streeksveldkomitees vorwoeg.
In Natal was daar ‘n blykbare vormeerdering in die voor-
komssyfer van korrosie. Klagtes van huisverbrutkers het
dikwels op moeilikhede by groter dienste gedul.
In die Kaap (noordelike streek) was ondersock gedoen om
die inviced van 50 kV GS traksiestroom op die Sishen-
Saidanha spoorverbinding vas te ste!
Voundst, tires sskaies van die spesryr i In 4 die Kaap (westelike
streck) ge-elekirifiseer was, was on
middelde gel
Spoorwed se opmerkings was dat nuwe spoorlyne met beton-
dwarsiters die neiging toon om die stroomlekkasie na sard
verminder.
Veralas van die van die Kaap
streck), Knap (westclike streck), Natal en Witwatersrand,
is by dic 1950 komitee vergadering corweeg.
Mnr, Macey het daarop gewys dat geen korrosie by EVKOM
se torings langs die Sishen-Saldanha spoorlyn in die Kasp
(noordelike streek) opgemerk is nie. Die saak word exter
fyn dopgehou.
M. Gilmen van Al Kaap (waslallks ek} Wt gerszpis-
teer dat elektralitiese korrosic daar onder beheer is.
Na bespreking in verband met die grensperke van die streeks-
Jelakomiinca o' ot bevestig dab, indén, enigo mosllikieds In
ie Oos-Transvaal opduik, k onder die aandag van die
Wiwatarsrand Stroskeveldkomiios gebring moet. word.
Mnr. J. van Rooy, van die S.A. Spoorwes is deur die Hoof-
komitee as vertcenwosrdiger op die SABS-komites, wat met
die Gebrulkskode vir Asrding owu projek nommers 0791/
5029 en 0791/5030 handel, sangestel
Die Hoofkemitee het ook na besmmg oareengekom dat die
nuwe Gebrulkskode, SABS 012171977 die Gebruikskode
SAECC/1 sal vervang, Dit behels spoorkruisings en toepas-
Tike katodiese beskerming.
Die Apollo aardingstelsel is bespreek. Mnr. Raynham van
EVKOM hot gemeld dat die twee pelykstroomgeleidings na
Caborra-Bassa normaalweg in die tweepolige stelsel werk
met die stroom in die twee geleidings goed gebalanseer.
Indien mocilikheid op cen geleiding ondervind werd, wora
die ander geleiding na die enkelpolige-werking, waar die
stroom dear middel van aard-elektrodes gelei word, vir 'n
maksimum van drie dse oorgeskakel. Hierdie werksmetode
word egter nie voorgestaan nie en word tans binne die S.A.
Spoorweé se beperking van 1800 Amp. vir enkelpalige-
werkms ehou. Hierdie beperking was deur die vergadering
onderskry? omdat baie moelllmld deur eiennars van onder-
grondse dienste ondervi
Afdruk van 'n tekening wn:-op die S.A. Spoorwed se elek-
trifikasie projekte tot op Desember 1970 aangedui word, is
elke VMEO ksverteenwoordiger Festan. Dit kan
van nut wees by die hepaling van watter van die Plasslike
Besture in hulle betrokke xrbild.e deur die elekirifikasle vin
spoorlyne gerask mag word.

A. H. L. FORTMANN, Representative/Verteenwoordiger
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save the drops
and you wonit
get info deep water

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

Checniiile are Engi

e,
installation and servicing of oil purification,
water treatment and fluid movement
equipment.

Chemili and k how can
save you money By eliminating your wastage.

| ¢ EMTTE

JOHANNESBURG: 14 Smdhea reet, Denver, Tel. 616-1313.
BULAWAYO: 7 Bellevue Reoad, Belmant, Tel. 7-0098.
CAPE TOWN 30 Selsdon Road, Parow, Tel. 93-2197.

DU : 7 Schenk Road, Pinetown, Tel. 71-1347.

B RG: TVL. l 5th Street, Middelburg, Tel. 4979
PORT ELIZABETH 143 Commercial Road, Sidwell, Tel. 41-3304.
USA: 506 Rosamond, Houston, Texas, 77076, Tel (713) 6955944,
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CAPE WESTERN ELECTROLYTIC
CORROSION REGIONAL FIELD
COMMITTEE REPORT ON
ACTIVITIES 1979/1980

Six meetings of the Cape Western Electrolytie Corrosion

Regional Field Commitiee were beld during the period under
dew under the chairmanship of Mr. R. R, Gilmour of the

City of Cape Town's Electricity Department.

Meetings were Well attended by members rpresenting the fol-

lowing organisations

S.A. Railways Administration
Cape Town City Council

ESCOM
Cape Gas Limited
D of Posts and

il Industry Corrosion Control Group

Cape Provineial Administration

The Anmum of Municipal Electricity Undertakings
(AMEU)

Routine tests on underground services in the region were
carried out periodically and the Hesessary yomodial aetion
was taken by the organisations concerned.
The installation of a new water pipeline between Rivier-
sonderend and Blackheaht commenced during the period
under review and in order to assist in the planning of any
pmtentvc -ymm that may become necessary to prevent

corro: extensive ofl Tesistivity survey was carried out
by Iha cny of Cape Town.

extension ot m de. slectrified railway gystem via

uemlnmu to Bellvil to the new Cape Town harbour
and to Mitchells rmn .ppmmr. tests were carried on
adjacent or nearby underground services, To date there have
been no indications of any stray currents or corrosion in the
areas eoncerned.
The ac lectritied rallway from Sishen o Saldanka has
been deemed to in the region embraced by this
e tarhice. T accordingly sroused cvnsiderable
interest in possible corrosion by alternating currents and all
Aspects of this mattor were discussed at leagth during meet-

to the supply neutral conductor, takes place at a considerably
flower rate han wilh equivaient divct curreats. Stodies
have indicated that so far there is no cause for alarm in this
regard, either in this country or elsewhe
The question of earthing in relation ta corrosion continued
to be discussed.
Attention was drawn to the replacement of wood sleepers by
concrete sleepers o certain sections of the Caps Peninsula
rallnay system and n view of the interest shown in the
electrical properties of eoncrete, re ts were car-
Hlcl 1L ob apacizins e mach kool oF slscpar i tha Yo
co-operation of the South African Railways. The conclusion
drawn from these tests was that concrete is a better material
than wood for reducing stray earth currents.

1t was reparted ta the committee for information .
dic protection was being spplied s the apper and lower
Feservoirs associated with the C ty Ceps Town' Bioan
bras hydro-electric pumped-stor

WES-KAAPLANDSE BUITESTREEK-
KOMITEE INSAKE ELEKTROLITIESE
KORROSIE VERSLAG OOR
BEDRYWIGHEDE 1979/1980

Die Wes-Kanplandse Buitestreekkomitoe Insake Elektrolitiese
Korrosie het ses wmd—rmg. g(-hnu gedurende die onder-
hawige tydvak onder die voorsitterskap van mnr. R. R Gil-
mour van die Kaupstadse L!\.ktﬂsila[lldmiﬂrm
Vergaderings s goed deur !(vmlbrelrdm-, wat. die volgende
organisasies verteenwoordig, bygewo

5.A. Spoorwed-Administrasie
Die Stadyrasd van. Kaapstad

EVKOM
Cape Gas Beperk

van Paa- en
Die i

van die
Die Kaapse Provinsiale Administrasie

Die Vereniging van Munisipale Elektrisiteitsonderne-
mings (VMEG)

Roetine-toetse is periodick op ondergrondse dienste in die
gebied uitgevoer an rerbaterings ia an die hand gedosn deur
die hetrokke o
Die manbring van 'n nuwe watcrpyplyn vanaf Riviersonder-
end na Blackheath is in aanvang gencem gedurendo die tyd-
vak en om rede met dic be];hm\lng i in beveiligingateleel
te help indien benodig om verwering te verhocd, is ‘n uit~
gebreide vndemek van e grondrosatiwitolt uitgevoer deur
die Stad Kaapstad.
As gevolg van die mtbmdmg- van die gelykstroom-elektrifi-
seerde spoorwegstelsel via Kensington na Bellville, na die
g Kampetaite )uw: en na Miichells Plain, is
tse uitgevoer o naasgeleé of mabye cndergrondse dienste.
Tot dusver is daar nog geen asnwysings yeu enlge swerl-
strome of verwering in die betrokke gebied
Die wisselstroom-elektrifiseerde spoorlyn vanaf Sishen na
Suldanha na cordeel word beskou te eindig in die gebied
 die toesig van hierdi streckkomitee. Dit het Eevolgllc
ontsaglike belangsiclling gewek in die moontlike verworing
deur wisselstrome en alle aspekte van hierdis suak is deeglik
bespreck aderings van die komitee. Dit word aan-
geneem dat enige elektrolitiose verwering wat mag ontstaan
deur swerfwisselst deur lekkasie of byvoorbeeld deur
stroomres In die aardpenne van elektrisiteltaverbruikers wat
verbind is aan die voorsiener so nulgeloier, teen 'n bale stadi-
g tempo plmr(na as deur ekwivalonte ‘gelykstrome. Dasr
egter bepaal dat daar nie rede vir kommer in hierdi opsig
42 i Hiswdi land 52 skiers s mie
Die vraag van aarding in verband met verwering is steeds
nog bespreek.
Aandag: is gevestiy op die vervanging van houtdwarslters
dﬂ;ll;nhemnf;nnl!e;‘ op n Judr‘ seksies van die spoorlynstel-
sel aapse Skiereiland en as gevolg van die bel
stellinggotoon in die elekiriess elenskapy el

‘te verminder,

Dn is aan dic komltee vir inligting gomeld dat katodiese
beskerming aangewend word by die boonate e

gaardamme verbonde aan d

Pprotection provided by coatings lvplied to l'he control gates.
Minutes of meetings of the Main Committee, which were at~
tended by the Chairman, and of other regional committees
were received nad ussed resulting again in the exchange
of useful information.

Codes of Practice werc also discussed and it was re; reported
that the South African Burcau of Standards (SABS) were
handling these now.
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lektriese m, die beveliging varsiat dour

aangewends dekise aan dio ¥ontrolesluise, aan to voi.

Die notule van die vergaderings van die Hoofkamitee, wat

deur die Voorsitter v I T streekkomi-

tees, bupruk Ak gt Dot ot s uitruiling

van nuttige £

Gebrulkskodes s ook besprock en dit fa gemeld dat die Suid-
Afriknanse Bureau van Standaarde (SABS) dié e

s e
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BEWAAR ONS OLIE!

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

Chemico, die grootste herrafineerder kan
in hierdie behoefte voorsien.

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

Telefoon: Rand (011) 762 2481 Durban (031) 48 2341
Port Elizabeth (041) 41 2196 Kaapstad (021) 55 2683 Ovs-Londen (0431) 20770

Bewaar ons land se bronne

CHEMICO

Conserve the resources of our land

CONSERVE OUR OIL!

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

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

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

Telephone: Rand (011) 762 2481 Durban (031) 48 2341
Port Elizabeth (041) 41 2196 Cape Town (021) 55 2693 East London (0431) 20770
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I s evident that clectrolytic corrosion in the Western Cape DIt fs duideik dat eleitrolitioss korrosie in Wer-Knapland

is still under contrel and that the present frequency of meet-  stoeds onder beheer is en dat die huidige asntal vergaderings

ings s therefore adequite. Meotings of the reglonal com-  voldoende s, Vergaderings van s sireckkomles is byge-

mitiee were attended by Messra. T. Pollock and W. P. Rattey,  woon deur mnre. T. Pollock en W. P. Rattey, die Elektro-
own Elect incers of Gordons-Buy and the Strand  lognicse Stadsingenieurs van Gordonisbsal en die Strand

respectively, on behalf of myself as the AMEU Reglonal  respektievellk, namens my ss die VMEO-vertoenwoordiger.
prese 5

Representation of the AMEU on the Cape Western Regional Verteenwoordiging van die YMEO op die Wes-Kaaplandse
ield Committee s definitely regarded as worthwhile and Buitestreekskomitee is die moeite werd. Lede in die streel
of considerable value. Members in the region are continuously word voortdurend op hoogte gehou van entwikkelings op die
informed of developments in this sphere and encouraged to -h.-q van elektrolitiese korrosie en word aangemocdig om
submit any corrosien problems experienced by their munici- eni so0s deur hulle onder

palities to the regional committee for consideration. Vind nan die Komites voor ta I&.
PALSER

REl"ﬁESENTATI.VB/VERTEEN“'DDRDIGER
REPORT ON THE VERSLAG OOR DIE
WITWATERSRAND ELECTROLYTIC  WITWATERSRANDSE ELEKTROLITIESE
CORROSION REGIONAL FIELD KORROSIE STREEKSVELD-
COMMITTEE KOMITEE

Thia report covers the activiies of the Witwatersrand Elee-  Hierdie verslag dek die bedrywighede Witwaters-

trolytic Corrosion Regls mnitize for the two  randse Eiektrolitiese Korrosic  eokevadkartes i dla

years 1979 and 1980, twee jare 1078 en

The Collowing mestings were held during the i Die g was gedurende die bogenoem-

perio de tydperk gehor

1 11 Jam 9 (This meeting took place just prior to 1. 11 Januarie 1979 (Hierdie vergadering het net vroeér as

the 1075 AMED Comventian) die VMEO-konferensie van 1979 plassgevind)

2. 4 July 1979 2. 4 Julie 1079

3. 9 January 1980 3. 9 Junuarie 1980

4. 2 July 1980 4, 2 Julie 1980

The first meeting scheduled for 1981 was held on 21 January  Die eorste vergadering op dio 1981-lys is op 21 Januarie

1981, 1981

The Chairman for all these meetings . Dou Kotzee  Die Voorsitter by al hierdic vergaderings was Mar. Dou

of GASCOR and the mestings were gonerally very well at.  Kotnee van GASKOR en vergaderings was algemeen baie

tended, goed n.

Tt sommitioe sonskleind & ez of xpp‘itatitmx for  Die komitee het 'n anntal aansoeke om natuurlike dreinering-

natural drainage bon nds —  pansluitings en gedwongo dreineringaanslultings_oorweeg.

s gl e g oo ol ol v Sl v s e

mittee,

Roodepoort City Council experienced the failure of two diodes  Die Stadsraad van Roodepoort het onderbreking van twee

in their drainage bonds, and these were replaced in February diodes by hulle dreineeraansluitings ondervind en dit was

197, gedurende Februario 1979 vervang,

The Town Council of Standerton experi corrosion Die Sta dsraad van Standerton het skade as gevolg van kor-

damage o an 11 kV cable that crosses the main Johannes-  Tosie van 'n 11 kV-kabel wat die [ b g

a rg-Durban Yulway track, 15 well as the SAR products  mesburg en Durban, sowel as die spoorweg. se produktepyp-
e maltar wan ofesred to the SAR cléctrieal fest Iy kenie, opgedoca. Hierdle sask was s die BAB 1o svb-

faboratory for attention and report, triese toetsluboratorium vir aandag verwys.

An attem; ade to update the schedule of AMEU mem-  'n Poging is aangewend om die lys van VMEO-lede wat op

bers who should be kept informed of the committec's actl.  hoogte van die bedrywllhedg van hierdie komitee gehou

vities. moet. word, op datum te brin

A. H. L. FORTMANN, Representative/Verteenwoordiger

MNR. E. DE C. PRETORIUS: POTCHEFSTROOM

Mar, die President, ek wil formeel voorstel dat die Uitvoe-
rende Ruad corweging daarasn skenk om by die volgende
Tegniese Vergadering, femand to kry om 'n referaat te lewer
oor elektrolitiose korrosie.

MR. D, H. FRASER: PRESIDENT

Dankie mnr. Pretorius, ons sal dit oorweeg.

Mr. A. H. L, Fortmanu
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GUABANTEE OF
ORK SCHEME

on all electrical installations by ECA members

s
§

THE Electrical Contractors' Assoclation (South
Africa), offers a "Guarantee of Work" scheme
which covers up to R10 000 ID cusmmmﬂ of any of
the Association's member S.

The ECA is the assnﬂlillnn le resenting the elec-
trical :.mdla:llng industry in South Africa — the

hundreds of firms, large and small, who ?nsm ex-

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

custoiner feels he has cause for
d\ssawsla:lion the member firm musl be given a
tifying any failure or

cess ol 180% of th sisctrical | n South

The Association \akes cnnslderabrn p!id; from
the qualny of work done by its m ho
before they are admitled, must sausw 1he
llssm:iaﬂnn that they meet the required stan-

Thu number of complaints are therefore very
few — a recommendation in itself al m. high stan-
dards sef by the ECA for member

The “Guarantea of Work" schamu \ now an it
!ugml part of the code of procedure for handlmﬂ
customer complaints. The scheme applies to a

Canirs, Von Wiafigh Sirest. P.0, Box §327, Johannesh
oseisiey S0, 9. EYaTEL | Luow

TAL

13340, A. 3. Willems, PORT ELIZABETH:
Parmentar. TRANSVAAL BRANCH: P.O.
Baker.

Gooies.of ihe [ul schame may.be oblained from: Th Elsctrcal Coniristers Assoclation (SA) HEADOFFICE: 408 Ci

ND: P.C.
21-833%; M. Morris.
SANCH o7 MR

P.O.
Box 5327, Sulte 408, Carton ‘Centre, Johannesburg, 2000, Tel.

of rectifyl

defect. If there is still dissatisfaction or disagre
ment, a complaint made in, writing to the Associ
tion and supported by couesponnancu and other

will be
It concuralow actmn !a{ls an \Hdupsm}anl m—
biter will be appointed. His duty would be to in-
vesugala the complaint. If the arbiter finds in
favour of the customer, the Assnclallon wlll ar-
range for the mombar 11 of another M
to rectify the work in accordanca with he arbiter's
findings o you the customer.

THE ASSOCIATION IS YOUR SAFEGUARD: INSIST ON_YOUR INTRACTOR BEING A
MEMBER OF THE ELECTRICAL CONTRACTORS' ASSOCIATION (SDS'?H AFRICA).

21.798819. BRANGHES: BI.QEMFONTEI

3 A s, Durba
411, Port Elizabeth, 6000, T
21
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REPORT OF THE AMEU/ECA LIAISON
SUB-COMMITTEE

1. Introduction

The Electrical Contractors Association (SA) submitted a
request to the AMEU Executive Council during October
1978 that a Liaison Committee be established with the
abject of discussing the implementation of the new SARS
Code of Practice for the Wiring of Premiscs as well as
e e these arose,
The Executive Council agreed to this request and sub-
sequently a Liaison Subcommittee was formed with the
AMEU being represented by Mr., J. K. von Ahlften us the
Convenor, Mr. D, H, Fraser and Mr. E. de C. Pretorius,
The Depdrtment of Makponer Utlisation wae ate ackod
to attend meetings in an advisory capacity.

®

Work of the Subcommittee

This Subeommittee met for the first time during Fe-
bruary 1979 and it was subsequently reported that
Exeeutve Council of the AMEU had fn fact rescived. to
Iraueat ll municipal supply suthoritics to ndopt the new

BA] Code as from January

n_e Iegal problems that will be encountersd in

this Code ns part of the Standard Electriity By-law of
local auth in substitution of the old Standard Regu

oritie
lations for the Wiring of Premises are unly ol
wn.
Misleading and !.rreiwn le statements have appeared
repeatedly in pring b effect that the majority of
municipal supply authorities have refused to adopt the
new SABS Wiring Code, but the facts are lhl! the whole
problem hinges around the Standards Act which requires
an SABS Code of Practice to be gazetted ln full before
it can be incorporated in any municipal by-law by refe-
rence only and that the SABS has not been successful in
getting an amendment to this effect through Parlisment
during the current session.
ln view of the wide publicity given to these statements
AHEU Executive Council found
all to place all the relevant facts on record and has
:herﬂ!nr submitted a comprehensive memorandum to the
responsible Government Department with these

m

It is the intention that the Wiring Code be made a natio-
::I whlrlnv code for electrical installations and this will
ac)

mendations in respect of the Electrical Wiremen and

This in turn will lead to the mehnu-nmim 2 thame.
risation procedure for new techniques innovative
witlng ‘spatetia by fhe Televant statatary avihorty I
Tefaia of e national whing code

4. Conclusion

Despite all the adverse criticsm and publicity that muni-
cipal ampyly ntbariies wre pot coopenation with
the adoption of the new Wiring Code and the implemen-
new and innovative wiring ayllzml. the ball
appears to be squarely in the court of the sf. A!riun
Bureau of Standards, who have assumed ibility
Lor the vevision of the SATEE Standard Wiring Regula.
tions and the administration and publication of the mew
Wiring Code which, together with the publication of any
subsequent amendments, has become a cumbersome and
lengthy procedure.
It ean therefore be concluded that no useful purpose will
o served at,fbia poiat In time for this Subcommittes o
pursue these matters any further or to carry on with its
origimal objectives until new legislation in respect of the
application of the Wiring Code and Wiring Work as such

has been finalised.
J. K. VON AHLFTEN, Convenor
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MR, J. K. VON AHLPTEN: SPRINGS

My, Prasident, you will note from the concluding rematks
that say that this Committee seemed to have fulfilled
ite mnrlwn but 1 think we should review the position, espe-
cially in view of the fact that new regulations will be drawn
up for electrical installation, and I suggest that we maintain
this Committee and that the Executive reconstitute this Com-
mittoe tomorrow, Maybe we should include n wider repre-
sentation beeause 1 think this Committee will have fulfilled o
very useful function when it comes to the implementation of
the new regulations for the wiring of premises for electrical
installations.

MR. V. MacDONALD: ECA

Mr. President, the National Building Research Institute men-
tioned that there were some 17 000 housos per manth that had
to be completed between now and the year 2000. We have
heard many people talking here about our labour problems.

I wa 1te going to do thia, M. President, and it is going to
be necessary, 1 am protty cortain that we can get together
2t gaktnt ooa ot i s reinbig Mapecty Fariie IR
AMEU expertise and money, I am not sure. ut perhaps we
could look at something of that mature, But, on testing of
installations, Mr, President, if you are going to do 2000 or
17000 houses a month, 1 do not know who is lnh:g to test
them, but you know we have certain suggestions to make.
We Rave made them to Mr. von Ahlften and I!u-y deserve
eonsideration.

x. Weich, this morning, spoke about the National Inspection
Council. T HInk thin I soreething we 256 very keen on having
implemented. I know there was a feeling that perhaps wo
should leave it until such time as the Electrical Wiremens'
Contractors Act has finally been sorted out. If we are going
to do that, Mr. President, it will be another 10 years before
anything happens. 1 think the time is now that we have to
et down to some positive steps and, at least, we can talk in
the meantime.

Another point, Mr. President, I was accused of writing nasty
things in the newspaper recently and some Sxficen 1 varioas
magazines but if it provokes thought, I am

We hear af aueh things o the Approvils Commitias bud o
cussion of whether it should be and whether it should not be,

out have had a
of practice, which [ know you people ave feeling a little hluer
and twisted a about, because there have becn a number of
:mrndm!nln made to it, but we, as Contractors, say why
can we ot use it?

. President, & number of the Supply Authorities have
gareed to use the Codo of Practice, Hore at the AMEU they
o 52, yes we rill s St but when we gt outsde, some-
cly by insert, hyphen laws.
Supply Authorities draft by- l.w. hleh, ity the whele va
of the Code of Practice. If we are going ta have Committees
and a Bureau of Standards, but we are not going to arcept
their findings, where do we go? If cognisance is not going o
be taken of what happens at those Committee meetings, then
T would agree with those peaple who say that the Bureau of
Standards is possibly one of the largest white elephants we
have.

Mr, Preaident,these particular meetings bave ceat 8 faztume
Please, if we 0 do something or if we have a particular
Jbc i s il achuklow 10Ts e to sy,
Tl the AMEU has approved it, the Bureas of

lias approved it, but the local engincer has still got to m'
it with his pen and have a good scratch to see whether it
acceptable o not. Thank you,




REPORT ON THE WORK OF THE
HIGH VOLTAGE CO-ORDINATING
COMMITTEE 1979/1980

This Committee meets twice a year, normally during April
and November, the mm being & formal meeting held at the
CSIR headquarters former an informal
mesting held sisewhre. These Roceting are well Iepoisniad
oss section of organisations involved

(e, ESCOM and AMEU) or indirectly (e.g. SAR & H and
GPO) in the power engineering industry or associated with
it. The objeet of these meetings is to provide for co-ordina-
tion of research, particularly at high voltage, to focus atten-
tion on & nnllnnl.l n.m on problem areas and to discuss the
most suitable approach for investigating these problems
when

At the end of 1 1979, Dr. Hewitt, Vice President of the CSIR,
who had been chairman of the committes since its inception,
retired and his place as chairman for the 1980 meetings was
Oémn by Dr. D. H. Jacobson, the new Vice-President of the

A inttar of particalar fabarest discuesd ot the 1978 and
1980 meetings was blishment of & national UHV (i
above 400 kV) testing mu-u jointly by ESCOM and the S.A.
Standards on & site near Pretoria. This facility
will be managed and apu-md by the Buresu of Standards
and will be available at an appropriate charge to any organi-
antion requiring the use of these facilities. Similar facilitios
for research ut voltages below 400 KV have already been in-
stalled by the Bureau and the CSIR and include the assis-
tance of highly qualified weul.lhh in various subjects.
The work of the Committee is mainly dealt with by a number
of working groups, whose act and
reported on by the various convenors, as follow

1. EARTHING
(a) 1\m “‘lnrh.hnpn on power -,nm earthing practi-
wero held under the acgis of the SAIEE and a
report: ouihe.cuimiutionds. 54 which the ‘proposed
Code of Practice for Earthing will bo based, is in
course of prepa
(b) Investigation and tosting of various types of earth
electrodes is proceeding.
(c) The AMEU's draft Code of Practice on the applica-
tion of multiple earthing to low mlll‘e distribution
the for a SABS Code of

systems is to form
Practice on this subject.

»

. SYSTEM DISTURBANCES

(s) Hu.lllpﬁhel with overhead transmission lines opera-
KV or higher voltages are asked to assist

phase
metres of line
Chiet Engineer (EI [mumm) ESCOM, P.O. Box 1091,
Johannesburg, 2000

(b) A special task force has been eatablished nMnr m
working group to establish desirable
balanced voltage and harmonic content of hl[h wl-
tage -nnplln to consumers, and to lay down methods
of determining these values in the field.

=

INSULATION

This group is involved inter ll!.l in ﬂll.é belﬂlll of over-
head line insulators of differe designs to

of shattering of
Bates i, e’ voltngs .-mnm Seing ditterent far DO
from that for AC wnmu conditions.
Investigations were also made into the cause of failure
of an XLPE 132 kV cable installation and it was estab-
Tithed. that the Jointing 42d terminating tochaidues Te-
quired modification.

A small research facility 1nl-q ﬂ»\c behaviour of insulation
a compressed gas F6) envirenment has been
Citablshon at tho Untvseaity of th Wikwaterarand:

-

LIGHTNING

Work is still proceeding on standardised lightning flash
counters which have now been instaled for over 5 years
a4 many sitey in Sonthers Afes. A Hghtaing i b
tensity map of Southern Africa was published during
the yaar. Tnvestigations Into lightaing Zallure of 11 KV
overhead distribution equipment were completed and the
findings regarding arresters arc being implemented by

ESCOM and SABS.

The activities of this group are directed by NEERI (The
National Electrical Enginees r].ng Research Institute) and
as a result of its work thore is now o fairly dlear under-
standing of the expected frequency mechanism and in-
tensity of lightning strokes wlw:‘J\ is extremely valuable
10" the ekctricly supply adus

ELECTROMAGNETIC COMPATIBILITY

This group deals with the general problem of ensuring
that electrical systems and equipment function as de-
Sigmed I their intendsd sieciromagnetic suvironment,
without adversely affecting the operation of the other
equipment.

ROTATING MACHINES

Data on the failure in service of large rotating electrical
machines is being collected, studied and recorded to f-l'!’
to determine whether these failures have u pattern

to suggest steps necessary to reduce the incidence of .
failures and establish desirable manufacturing standards
and test procedures.

‘W. BARNARD, Representative

REPORT OF THE SOUTH AFRICAN
NATIONAL COMMITTEE OF THE
WORLD ENERGY CONFERENCE

(SANCWEC) 1979/1980

In addition to the annual meetings, the South African Natio-
nal Committee had a special meeting in November 1879 to
consider mainly the future role of SAN . The commit-

tee also discussed correspondence with the Gmlm\ln of the
stm- Energy Policy Committee Ih this regar

The South African National Committee finally resolved:—

“1. that SANCWEC ghould retain its membership of the
WEC in order Lﬂ monitor international developments in
the energy

that SANCWEG should in Teturn, supply co-ordinated

information to WEC;

that SANCWEC should pass such information on inter-

national energy matters to the Energy Policy Cnmmil.ose

to assist that body in the process of formulating en

poliey;

. that the Chairman, in consultation with persoms he
deems fit, prepare 4 list of possible new members of
SAHCWEC with particular emphasis en the coal and
oil mdn!\m

. that the general basis of the above discussion bo con-
veyed to the Energy Policy Committee, uwlndmﬂ the

proposed expansion of its reprosentation to the
oil industries.”

A. rlelwltiun from South m., wlliull included representa-
from

ESCOM, Atomic Energy Board, CSIR and the
AMEU, atended the. Tih. Worsd” Energy Conference in

©

&
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Munich in September 1950. Attached is a hmr Teport on the
Conference from tha AMEU Representative

11th wuxl.n ENERGY CONFERENCE
8 SEPTEMBER 1980

The conference consisted of two part, namely

- Discussion of Conference Pap(-m and meetings of Special
Working and Study Groups.

2. Technical Visits.

The fullnwlng l| & schedule of the subjects dealt with in the

Conference

1. Energy Supply

L1 Energy resources and their future availability
12 New systems of energy eonversion, cnergy storage
and energy transport
13 Rational use of energy and energy saving
14 Energy problems of the developing countries
2. Energy and Sociely
21 Energy demand in a developing society
22 International co-operation in the field of encrgy

23 Co-operation between developing couniries and in-
dustrialized countries to meet energy dem:

=

Energy and Environment

31 Energy requirements and cnergy tochnology for an
impravement

32 Use of energy and its immmm with the environ-
ment

23 and iscipli to
safegruard the ecological system

4. Energy, Society and Environment

41 Interactions between energy consumption, economic
rowth, and society
42 Development and diffusion of knowledge as prerequi-
sites for energy supply and protection of the environ-
ment.
43 Impact of the general time factor and lead-times on
society, encrgy supply, and the enviranment

44 Capital requirements for energy supply and prote
tion of the environment. - Lefeoges

1. Conference Sessions

Because of the wide seope of the Conference, it was im-
possible to attend more than a limited number of con-
ference sessions, and 1 therefc centrated on matters
of greatest importance to the municipal electricity supply
industry, which are mainly those dealt with under Division
1 — Energy Supply, Sections 1.1, 1.2 and 18, South Africa
is no longer classificd as a developing country and the
subject matter dealt with in Section 1.4 was of limited
interest,

The main conclusions reached at this Conference can be
summarised as follows:—

(i) Energy Supply

The problem of energy supply for the world in the
long term will only be solved by rapid development
of nuclear energy. Solar energy (except for limited

for water heating by domestic users), wind
power, wave energy elc., are considered to have
limited potential in the foreseeable future for the
nml- of major users because these energy sources
¥ heavy capital It
wax slso considered that fossil fuels should be son-

rved as far as possible for the chemical industry
Tor distillation and production of petro-chemical
and synthetic-chemical products and not
source of heat,

AMEU CONVENTION MAY 1981

(il) Energy Conservation

In the case of domestic consumers, conservation of
clectrical energy should be aimed at the often
wasteful use of electricity for both space and water
heating purposes, A tariff pricing policy to reduce
consumption will invariably be counter productive,
as consumers will change over to other less effi-
cient and convenient forms of heating.

The main field for conservation lies in commercial,
industrial and transport applications, where con-
siderable scape exists for energy conservation by
the application of modern energy management
{echniques and the introduction of mew technolo-
gies aimed at reducing overall consumption as well
as peak demand,

(iii) Society and Environment

In recent years saciety has become more aware of
ita environment and has Imposed increasing restrie-
tions on the production and transmission of energy-
The public should be well informed of the impact
on the enviroment of enerky umimlun and trans-
port facilitios, mo asil and uranium
fuelled power .minm power lmmmsun Wﬂem‘
and other associated buildings and structures
Realistc criteris should by sccepbed by both par
ties if the problems of meeting energy needs are
not to be compounded.

2. Technical Visits
The technical visit which was of the greatest interest to
me personally was to the National Load Dispatch Centre
at Munich, This control centre co-ordinates the power
generated at wer stations fn Germany to obtain
npt.lmum oy, et S ereen for interchange
of po ially all eountries in Europe on a com-
:n 'pruﬂu this means that if, at a parti-

purchaied with  suving in cont
fossil fuel

1t is zem-uy felt that the greatest benefit derived from &

conference of this nature, with delegates from every part of

and in consumption of

per capita. Nevertheless
demand places on the capital, m:
ces of any country requires that engineers and decision-
‘makers in this country should bo alert to the energy issues
facing their overseas counten

1 would like to record my appreciation to the AMEU for
sponsoring my nttendance at this Conference and hope that
my nund-m will enable me to me greater contribu.
tion to solving the vital encrgy problems facing the Republie.
The nnl ‘World Energy Conference will be held in Delhi,
India in 1983,

W. BARNARD, Representative
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DISCUSSIONS
BESPREKINGS
MR. W. BARNARD: JOHANNESBURG

Mr. President, T wauld just like to point out a few very brief
matters. First of all, I refer, to the High Voltage Co-ordinat-
ing Committee report. You will note that reference is made
to the workshop on power system carthing practices.
Under the seeond item, system disturbances, reference is made
o the establishment of dcairable limita of unbalanced voltage
and we would ask for your support in analysing these factors
are hecoming more and more important, particu-
larly with the proliferation of television.
Lnder 3, Insulation, will you please also mote that certain
arch work is still being done on pollution of insulators
on high veltage lines and hers. again wo.aro seeking fleld
results which will assist us in establishing the eriteria to be
taken into aceount in designing these systems.
Item 4, Lightning, is a very important nspect of the work
‘being done by the committee, You will notice there that inves-
tigation is being made into the lightning failure of certain
11 kV equipment. This applies in particular to lightning ar-
estors, which have created a number of problems over many
years for certain local authorities.
May 1 now come to the CSIR/NEERI report. I think that the
most important thing 1 would like to point out here is the
e

life assessment test on the 132KV cross linked
elyethsison cables, 1t s hoped this might alio give Mr.

s somo relief in taking 4 decision on the use of thess
clables in the future,

1 have nothing mrﬂler
mentioned before, ne
‘which 1, due to be 'held in 1983, will probably be in Delhi in
it and the SA Delegation hopes it will be allowed to at-
tend. Thank you,

DR. R. B, ANDERSON: CSIR

This committee s crlulnxlly -em up to investigate the acqui-
sition of eq facilities for research and testing
in the EHV and UHV !(!ld and t.hi: it has now accomplished
b’! apportioning the responsibilities and the equipment to the
e organsations conctrned, namely ESCOM, the SABS
d the CBIR
The CSIR wil be responsible for more basi research, for
example on the breakdown and possibly
SF6 insulation and it will have fldllt!n for mnu\lnment up
to the nominal level of a 400 kV supply system — and, as
indicated by M. J, D, N. van Wyk, the 3.3 MV impulse gene-
rator has been ordered and the 560 kV AC transformers are
to follow shortly, Pro-rating of research to higher voltages
as required would be done at the natlonal EHYV facility, which
will serve the requirements of research and testing al
400 KV up to the nominal transmission voltago of 800 kV.
ESCOM has also placed orders for an impulse generator
whld\ will initially be used for test on 80O kV designs, and
he SABS presontly has the establishment of the final natio-
mx facility at Apollo (near Irene) under serious considera-

However, w mentioned in your Representative's report, the

committes is active in co-ordinating research on a voluntary

basis in meul other fields. These include that of l.llhlnln:,

System Disturhances, Earthing, Insulation, Electro magnet

compatability and Rotating Machines.

This Committee works through varieus Working Groups

Task Forces on which the AMEU is mostly mmemed oz

instance, the Task Porce for Lightning Protection

bution Lines and Substations, and that of the national .mq

of lightning flash density.

In ths tomier, lighining pebisms stiecting tranmsission and

of power are tackled and

In

the results are thus lmmed'ilu:ly available to the AMEU

lightaing protection to be rationalised and optimised accord-
ing to the lightning flash density lovel, thus ennbling cost
savings to be achieved.
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Your representative has very adequately covered details of
the current work in each of these fields; in particular the
inauguration of a code of practise for earthing should be
mentioned, since the AMEU has taken the initiative in pro-
dueing o draft which will be used s a hasis for & national
SABS Code.

In general, it can bo said that the HVCC provides a means
whereby the problems affeeting any specific area in the
Republic can be tackled on a national basis without duplica-
tion of effort or personnel, and the results made available
to the Tespoctive authorities. Thank you,

MR. J. D. N. VAN WYK: CSIR

It has been the policy of NEERI to choose it research pro-
jeets in fields which sre of particular importance to the elecs
trical engineering industry in South Africs. We also regularly
collaborate with manufacturers and users in joint Tesearch
ventures. Apart from our research, we have inaddition spent
b Bt e e time on as-
sisting industry in solving problems where the required ex-
Jertise or squipment £ell outaide existing faclities avalble
from consultants or manufacturers,
Lightning
Our work i the fed af Hghteing rescareh {5 8 good example
of ehoosing our Tese jects to be of direct benefit to

local requirements, “Thia werk covers' thres maln Avemues
namely:

1. A better understanding of the characteristics of lightning
particularly concerning ground strokes
2. A quantitative statistical detemlmtlvn of the lightning
and its geographical m; and
3. A study of the effect of Liuhluinu on m:nm.m-u, particu-
larly power distribution systems.
Coneerning the first aspect namely the characteristics of
lightning you will recall that erected a sixty meter mast on
the CSIR site, instrumented to record all the parameters of
the ligthning eurrent and waveform of direct strikes of which
‘we have had some 32 to date.
Secandly we developed and installed the RSA 10 lightning
flash counter of which some are presently installed over
the whole of South Africa and the lightning density map
representing the analysed data over the past five years is
already available. 'l'b is work will continue Tol' lt least another
six years to cover a full eleven year solar cycle. Incidentally
the RSA 10 flash counter has been mmd et nﬁmns
standard by CIGRE for all its programmes and we
vely assisting the USA, Mexico and several other comirica
in planning their measurement programmes.
b\ the third place, eur work nn the effect wl 1ishming on
mission lines has covered in the past measurements on
400 kV lines, the Cabora Bassa HV‘DC line, 11 w d.lsmnunon
lines as well as the u:m kilovelt. tractio lines of the SAl
The most notewarthy at present is the collaborative )Jrujeel
on an 11 kV test

st line together with ESCOM. This is unique
in the world and has provoked considerable interest overseas,
particularly amongst the USA utility compenies.
It comprises & ten kilomoter lang woodpole construction and
two automatic field stations which monitor distu
caused by lightning upon the line, both direct and facire
and locate the originating flashes. The Irogromme n planaad
to cover at least five years and is now mmpming e third
year, The first two years were concerned with fundamentals
clarifying range of disturbances,etcotera. The third year was
concerned wit orman urge-arrestors and during
the fourth year, now mmm. the line will be.cnergised.
Apart from considerable clarification of disturbance mecha-
iems, preliminary, Fecommendation for design of future
rural distribution lines in severe lightning environments in
{hat the objective should e & co-ordinated insulation impulse
withstand level around 300 to 400 KV, in contrast to present
dny practise.
Our work on striking distance determination, primarily based
o mespramasts carricd out at. the lightning tower, ls alto
in this area and again provoking consider-
e nieeat averaeas.
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High Voltage Facilities

Whereas, in the past, most of our work has been based on
observing the natural phenomenon, we plan within the near
future to acquire a suitable HYV test cquipment to ensble us
to extend this work into the controlled laboratory environ-
ment.

More will be said about this under the discustion of the HY
‘a-ordi mittee report by Dr. R. B. Anderson. It
fo subficlont. to mention here. hat by co-ordination between
the CSIR, ESCOM and the SABS we will soon have extensive
and very modern HV facilities for research and testing in
the eountry to cover every voltage up to EHV levels.
The CSIR undertook to provide research facilities to cover
system valtages up to 400 kV and our impulse generator of
33 megavolts and 380 kilojoules capacity will be delivered at
e heginming of dune this year- Twe B50 kV. transformers
capable of two amperes continuous Tating are also on order.

Assistance to Industry

In the field of direct assistance to industry, 1 wish to mention
three projects brie

large industrial cancern using 132 KV cross-linked poly-
cthylens cables experience
., In collaboration w
scareh facility in eight weeks in which aceelerated life studies
on cables could be carvied out. The problems were soon
tracked down to incorrect methods of jointing and termina-
tlon and remedies could be suggested and tried out in the
lnboratory. These are now being introduced in the field and
our work will be rounded off by assessing the life of the
modificd systems to prove the long-term stability of the

In the field of industrial system disturbances we have devel-
oped measuring technigues and equipment housed in a mobile
laboratory 1o emable measurements to be made in haeme
ilaicil rves mS B A AT plants, eteetera and t
suggest remedies to correct the proh!tms

Thirdly, our programme of measurement and monitoring of
oAb duatity, of buh.roibie vators 1s progresding well
More than 250 moters are measured annually by our mobile
Iaboratory in a collaboration programme which includes the
Rand Water Board, ESCOM, Chamber of Mines and 1SCOR.
Several instances have occurred where machines having in-
dication of poor insulation have failed shortly thereafter. In
other cases, the machines have been rewound before such an
event could take place.

Symposia

Your representative, Mr. Barnard, referred to the intena-
tional symposium of Aumnmmn in Power Generation, Distri-
bution and Pnll('l'lwu held unde
national Federation of Automatic Contral (IFAC). Thisz was
suceessful symposium W

ty of pupers. As a result of this IF
this a regular serles at intervals of three years. The next is
Ekaly o Eiks placs TV HERCH 1510 tute was alsa
clogely involved in a and workshop

SAIEE, for example the, Workshop on
was Sudged to bo one of the most successful during this year.

Battery Vehicles

Many of you who akTes to co-operaie in the plot stady on
the use of battery powered vehicles must have
appointed when this did not materialise. The autherities i
cided that they wou to_consider supplementing in-
dividual proposals originating from industry rather than

supporting a pilot scheme as was originally visualised, We
! Haguale and we will keep you
everal universities is

still hope that th
informed. Our Institute Logether
continuing research work and we are
mensurement. aspocts involved in the
pality and the Department of T aimptrtis aeheme s wealasts
trolley busses for usc in city transport. Thank you.
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REPORT OF THE CSIR NEERI
ADVISORY COMMITTEE 1979/1980

Following a reorganisation of the Institute, Dr. Anderson
has been appointed Amsistant Divector, Researdh Mr. J.
H. J. Filter Assistant Director, Development, snd Dr. A. J
Enkmn. Head Electric Power nep-nmm The Instituts
took eccupation of its new building on the CSIR campus
dusing 1980 and the formal apening took place on 28 Nov
vember 1

Thc Advisory Committee is now assisted by subcommit-
a for Power Electrical Engineering, Cybernetics and

Semnrnndumr Technology, which met dumm Oewber

1980, The new chalrman of the committes i

Jacogson, wha I slso & Vioe-President of the csm

The Institute = el organising an IFAC sympo-
sium on Automatic Control in Power Generation Distri-
bution and Pml('ﬂlmn. which was held during September
1980. The symposium, for which the AMEU was
co-sponsor, was attended by about 320 delegates and drew
very favourable comment from the large number of aver-
seas delegates.

Many of the activities of the Electric Power Department
are closely linked to the work of the High Voltage Co-
ordinating Committee und have been reported on under
that heading. Of particular interest, however, is the ser-
vice provided to industry by the Power System Distur-
bances n, which undertakes the analysis of switch-
ing surges and harmonic distortion. The Power Subcom-
mittee agreed that the Institute could be called upon to
advice on this subject since it had already collected a con-
siderable amount of data which displayed a recognisable

pattern.
Another project of interest to power distribution en-
gincers is an accelerated life assessment test of 192 kV
XLPE eables for SASOL,

Committee considered that, in sddition to

B it . Bghla ekt it it fun-

d mare attention. should be given

to long-term development. projects i

industey as s dane, fox Feilanianne el g
aluation project.

W. BARNARD, Representative

Mr. Wesset Bornard
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CSIR/NBRI SOLAR ENERGY AND
ENERGY CONSERVATION (SEEC)
STEERING COMMITTEE

Beeause of the increasing general interest and concern cur-
rently being shown in the utilization of solar encrgy your
Executive Council resolved after the 46th Convention held in
Johannesburg in 1979, that it was desirable that the AMEU
should be represented on the Steering Committee established
recently by the National Building Research Institute (NBRI)
of the Council for Scientific and Industrial Rescarch (CSIR)
to investigate Solar Encrgy nergy Conservation in
Bulldings tnd the Bl Environment.

Upon request the NBRI agreed to such representation and

your Executive Council pominated myself as its represen-

tative on this Steering Committee with Mr. W. Barnard as
ternate.

Close on thirty national bodies serve on this Steering Com-
mittee, including organisations representative of the public

sector, commerce and industry. Sinee the last Convention
there have been two meetings of the Steering Committee at
which a wide range of topics was diseussed, A considerable
amount of useful work has been undertaken in a number of

solar water heating, solar airconditioning and lighting, 'rm
diverse fields, including energy conservation n bufldin
NBRI is engaged on a number of rescarch pmjtcln s
solar water heating for the lower income groups, energy
Consumition patterns in buidings, the insulation of domestic
water heaters and the economics of solar water heating.
Other Bodies, such as. the. Départment of Environmental
Planning and Energy, the National Mechanical Engineering
Research Institute, the Ei Research Institute of the
University of Capg Town, to mention but a mr, are also acti-
vely engaged in a numbe!r of research pro]

One of the topics discussed that s of partieular interest. to
municipal electricity undertakings, s that of solar water
heaters and peak load contao, Hirce the ues of soler snerey
for water heating, lesser extent for space heating
and -Jmm.dlmmg '.11| auﬂy reduce the demand for and
hence the consumption of clectricity, there will obviously be
some impact on sales

summer, when the load is alveady relaively low, than
in the winter. The reduction in energy ill aceordingly
e greater than the nasociated g
demand. In other words there will be a reduction in load
factor with an attendant increase in the average cost of
eleetricity. Solar energy has so far made little impact on
sales of clectricity and it is likely to be many years before
serious consideration need be given to this problem by elec-
tricity undertakings.

It is important to note, however, that slthough the large
sctle employment of slsr encrgy in the future could adver-
scly affect the cost of electricity ‘Wackikarly
Pl that the peice-of dlectricity wi be ity adversely
affected. Although tariff rates are generally based on the
cost of supply they can be infl
and prices adjusted relatively through a cross-subsidisation
of rates, For instance, there could be a special Tate for solar
consumers, with the rate h(-inn nmr ni:hu- than normal to
reflect the higher cost f &roup, or lower
it maal 5 Encarage- e  eMatian of sole wpiena:

Several members of the Steering Committee were of the api-
nion that some form of peak load control, such as ripple
eantrol or loud control relays, should be emplayed by, dlectri
eity undertakings to reduce peak loads. But such load reduc-
ion systems are already being employed by a large number
of electricity undertakings, pmcznluly to switch out water
heaters at timed of system In any case, such systems
can be, and v, smipleyed hadependently of whether water
heaters m solar assisted or not. Sohr systems, therefore,

ly be Cfedl!!d with any ction in demand
stemmi n\s K the use of load cn-:m systems, The fact
remains, though, that Mll!'! with or out some form of
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WNNR/NBNI LOODSKOMITEE INSAKE
NAVORSING OOR SONENERGIE EN
ENERGIEBESPARING (SEEB)

Omrede die toenemende algemene belangstelling en besorgd-
heid wat tans getoon word in die sanwending van sonenergie
het u Ultvoerende Raad sedert die dfste Konvensie wat te
Johannesburi n 1979 wehou is, besis dat dit wenlik Ja dat
die VMEO word op die
sulatas eut i Nasiounls Boivkromiag

wat
tituue (NBNI)

CWNNR) tot stand Eebring o om fonenergle en. Enorgio-
besparing in Geboue in die Beboude Omgewing te ondersock.

Op versoek het die NBNI ingestem tot so 'n verteenwoordi-
ging en u Uitvoerende Raad hel my genomineer as sy ver-
teenwoordiger op die Loodskomitee met Mnr. W. Barnard as
alternatiewe lid.

Ongeveer dertis nasionale Instancies dien op hierdie Loods-
komitee wat organisasies insluit wat die publicke sektor, die
handel en nywerheid verteenwoordig. Sedert die laaste Kon-
o o vergaderings van die Loodskomitee gehou
groot yerskeidenheid onderwerpe bospreek . 'n Aan-
Vionhike Roevestheld puttige work ia xedm-n Insllcenlopende
velde, insluitende encrgicbesparing in
hitting, sonlugversorging en verligting. Die NBNI is besin
met 'n aantal insluite;
hitting vir die lser inkomste groepe, energieverbruikers-
patrone in geboue, die isolering van huishoudelike waterver-
warmers en die ckonomie van somwaterverhitting. Ander
liggame so0s die Departement van Omgewingsbeplanning en
Energie, die Nasionale Navorsingsinstituo vir Meganiese In-
lie var Iniversi-
teit Kaapstad, om masr 'n paar te noem, is ook Gandwerklik
bedrywig met 'n aantal navorsingsprojekte.

Een van dic anderwerpe wal bespreek en van besondere be-
stelling vir munisipale elektrisiteitsonderncmings is, is
van sonwaterverwarmers en spitaviagbcheer. Aungenien
die gebruik van sonenergie vir waterverwarming en tot
e e ek e
lik die nanvraag vir en gevolglik die verbruik van elektrisi-

toit, sal verminder, nar vansclfaprekend 'n sekere mate
an Aanaisg: op verkope en gevelgilk op dlo kosts ven elok-
trisiteit wees. Algemeen gesproke sal die vermindering in

ag groter woes in dic somer wanneer die las reeds
relatiet laag is, as in die winter. Die afname in energie ver-
koop sal gevolglik groter wees ss die verwante afname in
die jaarifkse eakaimuim, asavraag. Mt ander woards, dase
sal 'n afname in die lnsfakior wees met 'n saamgaande ve
meerdering in die gemiddelde koste van elektrisiteit. b
energie het. tot dusver weinig aanslag gemaak op die verkope
van !le!ﬁrf.ll!en en dit sal waarskynlik baie jare duur voordat
ernstige aandag gegee moet word aan hierdie probleem deur
elektrisiteitsondernemings.

Dit is belangrik om daarop te let, egter, dat alhoewel die
in die tockoms

rd nk Alhoewel tariewe in die alge-
van voorsiening, kan hulle

meen gebascer word op
beinvioed word deur ];D!]ll!}e Joahe & o st

pas deur kraissubsidiering van tariewe. Daar kan byvoor.
Becld 'n spesiale {arief vir sonenergieverbrufkers wesg wat
Gf hotr as gewoonweg is om die hotr koste van voorsiening
ann dié groap te reflekteer, of lasr as gewoonweg om die nan-
bring van sonstelsels aan to moedig.

Verskeie lede van dic Losdekomitee was van mening dat cen
f ander vorm van spitsbehoer soos byvoorbeeld rimpel-
h«-hw of lasheheerrelés gebruik behoort te word deur elek-
teitsondernemings om die spitslaste te verminder. Muar
i lasverminderingstelsels word reeds gebruik deur 'm
groot nantal elektrisiteitsondernemings, in besonder =
waterverwarmers gedurende spitslastye uit te skakel.

iedere geval, sulke stelsels kan en word afsonderlik xehrnlk
6f waterverwarmers deur die son bygestaan word, 6f te nir.
Sonstelsale kan dus ale va rexte gl-hcdltur word met enige
afname in die nanvrasg komende van dio gebrufk van beheer-
stelsels nie, Dis 'n voldonge feit egter, t, met of sonder een
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load control, less energy will be sold by electricity under-
takings when supplementary solar systems are employed.
Conmquently, any. everhead essia, including any o residual
demand eosts not directly recaverable, must be recovered in-
directly through the sale of fewer units. The end result is
that either way it must cost more to supply m" energy
consumers; how much is merely a question of degr

Concern was also expressed by these same members of the
Steering Committee that electricity undertakings were not
enthusiastic about the large scale employment of solar in-
stallations sinee income will inevitably decrease and as most
undertakings ‘bulgeted for n surplus on their teuding
accounts, any such surplus would accordingly be decreased.
The poli That in. syeriooked here ia tha any pirpias on
eloctricity trading effectively belongs to the consumers and
me consumers, s Yatepayers, through
T community projeets. Clearly, as the
in the community the community as o

money is retained
whole does not suffer on this account.

It has alse been said by thess same authorities that electri-
city suppliers see their business as suppliers of eleetricity
and that any Teduction in consumption or the employment
of alternative energy sources runs counter to their interest
and should accordingly be vigorously Tesisted. The point js
made that as the clectricity supply undertaking i3 acting in
the interests of the community it should act in the commu-
nities’ overall best interest and should not see solar energy,
for instance, as a competitor. It is furthermore contended
that the electricity suppliers should Tather see themselves
in the role of “energy” suppliers, embracing not only the
more cffective utilization of natiomal encrgy resources but
ulso the conservation of energy gene

Strong views along the above lines have been expressed at
different times by several members of the Steering Com-
mittee, upparently without ever having solicited the views
of ﬁe e e e words, it has

assumed that the electrieity supply industry,

a
has never been the case, the tlectricity supply industry being
quite neutral in the matter, particularly as solar energy is
neither, nor ever likely to be, & serlous competitor or any

try's existence. T would submit that if this

rention, should m: ly known.

i o gty Al officala’ sto. sufficiontly
‘mature in outlook not to adopt such a megative attitude and
to oppose the use of solar energy if it happens to be in their
‘communities’ interest as well as in the overall mational in-
terest? In fact, the United Mlmielpu Exeeutive (UME) has
officially advised the NBRI that it is fully aware of the
necessity for energy conservation.

ing Committee that the country's problem is not omo of
snergsy shottage bt sather of eapital searcly, particularly
foreign exchange. In r Western countri
servation is & top pru: h-

dependence on imported o, But. this is not the case in South
Alfrica with our abundance of coal. Experts in this field have
frequently stated that with more effective utilis
cosl resources, there is no immediate necessity ta conserve
encrgy for this reason.

Conservation of eapital, however, is another matier alto-
gether. There is no doubt that the burden on scarce capital
resources faced by the zh:trielty L Induitey o be
ensed through the wi solar energy. For in-
stance, one mumber nf the sucrlnz Gummum has rlam-'v

plant and that the position
by lack of foreign exchange and 4 Sl manpower and the
need to minimise pollution and to make maximum use of
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word dew ien

SIAial Sar e st | el N clow cirtesctin
Koste, insluitend enfge corblywende aanvraagkoste wat nie
direk verhaalbaar is nie, indirek verhaal word deur die ver-
keop van minder eenhede. Die slotsom s dat in iedere geval
dit smeer moet kos om sonenergieverbruikers o voorsien;
hoeveel is eintlik net 'n sank van tot watter mate.

Sarg s ook uitgesprock dour berdleselfe lede van die Loods-
komitee dat elektrisiteitsondernemings nie geosdrifti is om-
trent die n nie
aangesicn inkomate onvermydelik sal verminder en aangesien

jie meeste ondernemings begroot vir 'n surplus in hulle
bandelsrekeninge, enige sodanige surplus gevolglik Keiner
sal wees. Die punt wat hier oor die haof gesien word is
enige surplus in elektrisiteitsverkope in werklikheid aan dle
verbraikers behoort en aan dieselfde verbruikers as belas-
tingbetalers terugbesorse word deur middel van die
ring van andor gemcenskapsprojekte, Aangesien die
Klaarblyklik in die gemeenskap gehou word, Iy die gemeen-
skap us ' geheel nie 'n verlies om hierdio rede nie

Dit is ook gesh deur hicrdicsclfde gesagte dat clektrisi
voorsieners sien hulle besigheid as voorsleners van cl
teit te wees en dat enige afname in die verbruik of die aan-
wending van alternatiewe energiebronne, teenstrydig is met
hulle belange en behoort gevolglik sterk weerstaan te word.
Dit word beweer dat aangesien die elektrisiteitsvoorsienings-
ondernening in die belange van die gemeenskap optree, hy
in die gemeenskap o algehele beste belange behoott op te
tree en sonenergie nie byvoorbocld as mededinger to beskou
mie. Vorder word dit bewcer dat elektrisitoitsvoorsionors
hulle eerder in die vol van “encrglevoorsicncrs” hehoort te
sien wat o slleen die meer offetiewe ganvending van
nasionale energlebronne omvat nie maar eok die besparing
van energie in die algemeen.

Sterk sienswyse volgens die bogemelde opsigte is uitgespreck
by verskillende tye dour versksie lede van die Loodskomitee,
rmoedelik sonder om ooit eers die sienswyse van die elek-
teitteltandustria in te win nie. Met ander woorde, dit is
lektrisiteltsindustrie, en dit sluit

misipale elektrisiteitsondernemings
in, sterk gekant s teen dic uitgebreide gebruik van son-
energie, beskouende sonenergie as 'n mededinger en !bﬂ wat.
hulle profyte sal verminder. Maar vir sover ek weet was dit
nooit die geval nie. Die ki latievoorsicoingsinastHio
is in die geheel neutraal in die saak veral nsngesien son-
cnergle uie en nooit oalt 'n ermatige mededinger of dreige-
ment vir die industrie se bestuan sal wees nie. Indien dit wel
aval §ost masi, Daioict o \I'MEO m ten minste deur
middel va onvensie sy e pul
Raadslede en senfor munisipale mpm-re is seer sekerlik
volwasse genoeg in hulle uitkyk om nie so 'n negatiewe hou-
ding in to néem en dic gebruik van sonenergie teen te staan
indien dit in hulle gemeenskap se belange sowel as die alge-
hele nasionale belange, sou wees nie. Inderdaad die Verenigde
Munisipale Bestuur (VMB) het die NBNI offisicel verwittig
van sy bewustheid van die md-gheid om energle te bespaar.

Maar fs die sanmoediging 1ot ' vitgebrelde aamwending van
snenergle werklik van die ste vourrang? Heel moontlik
Dic 1n herhasldelik deuz verskle leds van dio Loods:
Komitce verklsar dat dic land se problesm. nie eén van ener.

landse valoa. In_snder Westerse lande _geniet energie-
paring die hoogste prioriteit weens dié lande se groot
okl van: mpevberda ol Dit Is egter nle e toval
In Suid-Afrika nfe met ons oorvloed van steenkool. Deskun-
diges op hierdie gebied het dils i e b
isidioms iomesding oas oo steenkoolbronne, dagr nie om
vedo 'n onmiddellike nood bestaan om encrgle ie
u-pm- nie.

Besparing van kapitaal s egter heeltemaal "n andor saak.
Daar bestaan geen dat die lns op skaars kapitaal-
bronne nmltrvlmi deur elektrisiteitsvoorsieningsindustrie
verlig kan word deur die witgebreide aanwending van son-
energie nie. Een 1id van mitee het byvoorbeeld
heeltemaal reg die mesing e it toenamends wrves

bg‘(n[ in A\mr hp(tnl bedryfsuitrusting lll bezwdin' en dat
die poaisie wvererger deur die tekort van buitelandse
valuta en znkwlde mannekrag, die behoefte om hmuml[ng
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searce water resources, Since the widespread use of solar
energy can possibly assist in the more effective utilization
lant it is argued that the employment of solar
energy should be encouraged.

It is of interest to note, however, that the Department, of En-
vironmental Planning and Energy has advised the NERI that
the Government i giving continuous attention to all aspects
of the formulation and implementation of a national energy
policy. The Government has also advised, however, that it
does not see any condlict between the use of electricity sales
85 & source of income and the promotion of energy conser-
vation and accordingly does not comsider that the present
electricity tariff structure in the country is wholly incom-
patible with the principle of electricity conservation.

The Department of Environmental Planning and Energy has
also ndvised the NBRI in response to a request for sub-
stantial incentives by way of modified fee structures and tax
reductions that the Government cannot recommend any tax
ax sther financial measures as Inéentives to conserve eneriy.

It would appear, therefore, that the official Gavernment view
is thot thers is, at lenst at this stage, no measure of urgency
to embark upon any extensive solar cnergy programme.

As mentioned earlier the NBRI is engaged in n number of
Projects and studies. It is also planned to undertake & number
of surveys to determine the degree to which electricity peak
demand can be redueed through the use of solar installations.
A further countrywide survey is also planned to determine
the utilization of electrical energy in domestic premises.
Questionnaires are to be distributed to about twenty local
authorities with the request that they record data on electri-
city eonsumption over & one year period in five different
economic classes of home. The purpose of this latter survey
is as follows:

(i) to obtain more representative statistics on electricity
usage;

(i) to determine the relationship between cleetricity usage
and the financial means of the houscholder;
ii) to determine w Whll extent climate influences eleetri-
city eonsumpt
(iv) to determine to w’!l( extent winter conditions
the peak demand for electricity;
(¥) to obtain mfnm-uan in respect of the supply and cost
of electricity,
The NERI also plull a survey of a |
having solar installations to assess their pe
ability and the before and after consumption of electricity.

(

influence

The SABS is continuing its work of preparing specifiéations
cavering various components of solar energy systems. A code
of pracice i also being developod to cover U

te verminder en om maksimum gebruik te mnk van llm:n
waterbronne. Aangesien die uitgebreide gebru

Siryle Wtk Ik Y TALD ook i e s e T
nutting van kapitaal-bedryfsuitrusting is dit die mening dat
die aanwending van sonenergie aangemoedig behoort te word.

Dit is van belang om daarop te let egter dat die Departement
van Omgevingsbeplamning en Energie die NENT werwittix
het dat die Regering ongebroke nandag skenk aan alle aspe
te van dic formule ko e uitvoering van 'n nasionals pmm,
beleid. Die Regering het egter ook bekend gomank dat hy
e i ek e ML vah Gl
teitsverkope as ‘'n bron van inkomste, en die bevordering
van energiebesparing nie en gevolglik nie dink dat die b
dige in die geheel

met die prinsiep van energichesparing is nie. Dia Departe-
ment van Omgewingsbeplanning en Energie het ook die
NENI verwittig op asndrang van 'n versack om aansienlike
aansporings deur middel van gewysigde fooistrukture en be-
Iastingverminderingy, dat e Regering nie enige belusting-
of ander finansitle stappe ns aansporing kan aanbeveel nl

Dit bk dus dat dit die amptelike sienswyse van die Regering
is dat daar ten minste tans geen mate van dringendheid be-
staan om 'n uitgebreide sonenergioprogram te asnvaar nie.

So0s vrociir gemeld is die NENI besig met 'n aantal projekte
en studies. Dit word ook beplan om 'n aantal opnames te
onderneem om vas te stel tor watter mate dis elektrisiteit-
itmanysasg verminder ban word deur dle, EShEUIK Yin
soninstallasies. 'n Verders landswye opname is ook beplan
om die bonutting van elektrica enargle In bulshoodelfka per-
sele vas te stel. Vrzaclyste gaan versprei word onder ongeveer
twintig plaaslike owerhede met dio versock dat hulle gege-
v, rbruik van elektrisiteit oor 'n tydperk van
S jaar I vy versiiliends ekonomitse atands van wovaliaise
aanteken. Die doel van laasgenoemde opname i soos volg:—

(i) om meer verteenwoordigende statisticke Lv.am. die ge-
bruik van elektrisiteit te verkry;

(i) om die ussen die i o
die finansiéle middele van die huiselensar to bepaal;

(1) om te bepaal tot watter mate Klimaat die verbruik van
elektrisiteit. beinvloed;

(iv) om to bepaal tot watter mate wintertocstando die spits-
aanvrasg van elektrisiteit beinvloed;

(¥) om gegewens Lv.m. dic voorsiening en koste van elek-
trisiteit te bekom.

Die NENI beplan ook 'n Sha i 'n beperkte aantal —_—
huue wat het om hulle en
troubaarheid en die voor- en m*eﬂ:nlk van elektrisiteit te

Die SABS gaan voort met sy werk om spesifikasics wat
yerakels andsrdale TaR sommerglesielsels dek, voor fe berst

of the whole sy:

an interim measure pending the preparatio
lpedﬂ:ltlnm and & endn of practice by the BABS r-he Az'rﬂ-
ment Board of South Africa has d to grant
to approved solar water heating systems. In granting 'm'h
nemﬂnu: the Board considers that it can play an active
role in encouraging a mzru-efnlumml the
heating e el reducing the risk
of expensive failures which vlm.\hi lnnwll.bly reflect poorly
on the industry as a whole.

Agrément certificates, u‘e first of which
granted to a solar system, issued for building immovations.
Dot covered by exlaing balaing legisition, steodard apeck
ﬂumm or codes of pracile. The cartficizs are intended

ovide the m; s with a document, recognised
o Bl aulieriice sed Sublle sttty SR
contalne. suticestly thhned jective and _authoritative
technical informs an informed decision to be
{aken on the. wtabiity of o et particular
purpose.

Tn the interests of energy conservation the NBRI has pu-
blishedand widely distributed and publicised an open letter to
householders an Bow to save money by reducng standing
losses on electric water hmm 'rwn err are proposed,
firstly a reduction of th 55° C and
secondly, improving the rebrplt Ll e

AMEU CONVENTION MAY 1881

van die stelsel te delc
Lu ook onder enc-lkhlmg

As 'n tussentydse maatreé] in afwagting op die bereiding van
standaardspesifikasies en 'n gebruikskode deur die SABS, het
dio Agz«mm.md van Suid-Afrikn ingestem om sertifikate
uit te reik vir (nedknkmrd- sonverwarmingstelsels. Met die
uitreiking van sulke sertifikate beskou die Raad dat d.h B
aktiewe ol kan speel om die Erster gebruik van wnene
vir die verwarming van water aan to moedig on dhulm; qa
die Tisiko van duur undnhnkmg- wat die industrie as 'n ge-
heel onvermydelik in s, ta vermindr,

Agrément-sertifikate waarvan d»e eerste onlangs vir 'n “son-
stelsel uitgereik is, word uitgereik vir bounuwi le wat nie
deur bestaande bouwetgewing, standaardspesifikasies of ge-
bruikskodes wm‘lek ‘word nie. Die sertifikate is bedoel om ver-
vaardigers met ' dokument, orken deur bou-outariteite *n
publicke en lemtmma. te besorg wat genosgsame geds-
hﬂlezrd.: objektiewe en gesaghebbende tegniese informasie

bevat om 'n lngﬂllm besluit aangaande dl! nlh’llheld van
die nuwigheid vir 'n besondere dosl te m

Tn belang van energlobesparing het die NBNI 'n ope briet
gepubliscer en wyd versprei nan huiseicnnars hoe om geld
te bespaar deur warmteverliese

verlaging
van die termostaatstelling tot 55° C en twuedens deur die ise-
|Illt van die waterverwarmer te verbetes
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ing out of vepresentations made by the Good Hope Branch
to the Executive Council, the AMEU advised the NBRI that
in its opinion eortain phrascology in the letter ran counter
to safe practice by condoning tinperis with elrtlnrul equip-
ment by laymen, It accordingly e ta dis-
Seciute Haotl feuin Ay ackive Berticipetion In Fre dntrivution
of this letter, The Steering Committee, however, did not sup-
port this view and requested that the AMEU be advised
that this was an independent NBRI publication and that Jocal
authorities were only being requested io asist in its distri-
ution. It wae subsequently pointed out to the Steering Com-
mit'ce that the AMEU was not opposed in principle to the
reccmmendations, that as a body concerned with
clectrical safety it considered that it should not be directly
involve

The Steoring Committee has commented on the apparent lack
of enthuslasm. shown by the public generally in solar energy
installations. The main rea apathy is probably
because solar heating systemis are sti
cconomically attractive, and then only in those areas where
the cost of electricity is relatively high. A further reason
«could be the lack of acceptable national standards.

Despite thi Iack of enthusiam by the publlc and support
B thei Gaackimis for: the o il eplaliatian ¢¢

ler energy, it is nevertheless considered that the

thodld, =t losely. monitor the. situation and keep in touch

with developments and progress in this field, particularly

the influence on lond patterns and hence future cost strue-

tures.

It is considered that solar appliances can be looked upon as
negative loads. In other words, they do not add to but rather
red: werall load of a consumer. What different types
of appliance % consumer conneets 1o his installation is surely
his concern, be they for argument's suke lights, heaters,
motors or solar installations. The load mix, however, will
naturally atfect the load factor and sccordingly he cont of
supply, Other than monitoring the influence on load patterns
it is considered that. there is really no neccessity for cleetri-
city undertakings to become deeply involved in the installa-
tion nt solar energy systems. Apart from the conneetion of
any elactreal companents, se i conventional clectrical water
the work is largely s plumbing job and as such
Whould bo left to the Town or City Engincer.
A number of differing vpinions have been put forward in
this report. In order to assist in putting the AMEU's official
viewpoint to the Steering Committee the comments of mem-
bers would be welcomed.

As gevlg van nnnnruz deur die Goele Hoop-tak tot die Uit
voerende Raad het die VMEO NI verwittig dat syns
Insions ‘sekare weerdkeuse in e brief aforeuk doon san dio
veilige gebruik deur die peuter met clektriese apparaat deur
leke goed te keur. Dio Tak het dit govolglik verstandig geag
om hom te distansicer van enige aktiewe deelname in die ver-
spreiding van die brief, Die Loodskomitee het cgter nie dic
mening gesteun nie en versoek dat dic VMEO verwitti word
dat dit 'n onafhanklike NBNI-publikasie is en dat plaaslike
owerhede alleenlik versotk is om met die verspreiding te help.
Dit is scdertdien aon die Loodskomitee uitgewys dat d

VMEO nie teen die beginsél van die asnbevelings gekant is
nic maar net a8 'n liggaam wat te doen het met die veiligheid
van elektrisiteit, van mening is dat hy nie direk betrokke be

Tt to Wees Dis

Dia Loodskomitce het melding gemaak van die bykbare ge-
brek aan enloesiagme goloon deur, die publisk oor die aife-
mmoen In sonesargie sics. ir dié onver-
iligheid Is whtrakynlik

ol it ki cwarmdsplaliels ke
ckonomies skaars aant) lik in dasrdi
geobiede waar die koste van elektrisiteit relatief hoog is. 'n

Verdere rede kan dalk die gebrek aan aanneembare nasionale
standaarde wees.

Nieteenstaande hierdie gebrek aan entoesinsme deur die

bliek en steun deur die Regering vir die meer aktiewe cksploi-
T animtrles In i egtans 4l e dat dlin

dic situasie goed moet dophou en in vocling bly met ontwik-

B enive gy il i, e soien e invioude

ap laspatrone en gevolglik toekomstige koste-strukture

Dit Is die mening dat sontoestelle beskou kan word as nega-
tiewe laste, In ander woorde hulle dra nie tot die algehelo I
van die verbruiker by nie maar verlasg dit cerder. Wat
verskillende tipe toestelle 'n verbruiker aan sy installasie
verbind, is tog seker xy saak, 6f hulle argumentshalwe ligte,
verwarmers, motors of son-installasies insluit al dan nie. Die
lasmengsel 3al egter natuurlik die lasfaktor beinvloed en go-
volglik die koste van voorsiening. ian om die invloes
op laspatrone dop t¢ hou, Is dit die mening dat dit eintlik nie
nodig ia vir slokrishetionioroemings om diep botzokda te

raak met die aanbring van sonenergiestelsels nie. Afgesien
van die aanbring van enige elektriese onderdele, soos in kon-
vensionele waterverwarmers is die werk grootliks 'n loodgie-
terstaak en as sulks behoort dit aan die Stadsingenicur eor-
geluat te word.

'n Aantal uiteenlopende menings is uiteengesit in hierdie ver-
slag. Om te help om die VMEO se offisiéle standpunt san die
Loodskomitee voor te Ié gal kommentaar van lede verwelkom
word,

D. C. PALSER

'VERTEEN
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MNR. J. D. N. VAN WYK: WNNR

Mnr. die President, dia versooking was groot om met hierdie
inleiding tot die bespreking vir u allerhande statisticke te
see, wat miskien witgesock sou wees, om my ol siening te
ondersteun. Soos u weet die siniése gesegdes oor statistick en
statisticl is legio. U ken hulle so goed soos ek, daar word
wepraat van “Lies, damn lies and statisties” of soos T ander
cen dit gestel het “If all the Statisticians in the world were
put head-to-foot, it would be & good thing”.
Ek persoonlik is nic so sinies oor korrek toegepaste statistiek
nie, Ek het die versoeking egter weerstaan omdat sk voel dat
ns met ons gestry cor die korrektheid van die eerste of
twoede desimaal dilowels die kernsaak miskyk.
As voorbeeld mur, die President, daar is etlike beramings
ur verskeie deskundige groepe gemask van ons steenkool-
reserwes. Dasr is net soveel persons en organisasics wat weer
hierdie beramings bevrangteken of verkeerd probeer bewys.
Die kernsask waaroor dit gann is cgter dat almal weet die
hoeveelheid is eindig en tweedens stem almal blykl
dat om en by dic jaar 2000 ons 'n ernstige encrgickrisis, sover
dit bronne van fossiclbrandstowwe aangaan, dic hoof sal moet
bied.

Dus of ons daarvan hou of nie ons sal in 'n toenemende mate
van ander energiebronne gebruik moet mask. Naaus kern-
cenergio sal sonenergie ' baie belangrike rol most inneem.
s stry dus nie oor olie, of steenkool of ' paar moedswillige
Arabicro nie. Ons praat vor ons eindige bronne van encrgie,
hos ons dit kan aanvul en hoe ons dit die langste kan laat hou.
Encrgichesparing moet op ' breét front aangesny word. Op
Industritle gebicd kan baie gedoen word en dit is waarskynlik
die sektor waar die belangrikste bydraes gemask kan word.
Tans {5 daar sektore waar die koste van die energie bykans
een rol speel nie, daar ander kostes oorhesrs. Soos energie
duurder gasn word sal hierdie nie noodwendig bly geld nie.
By die ontwerp van geboue en huise kan geweldig baie gedoen
vord am die energie benodig vir verwarming en verkoeling to
minimiscer dour korrekte ontwerp en veral benutting van die
natuurlike omgewingsfaktore soos byvoorbeeld sonenergie.
Vir die privast woonhuis is verwarming en verkoeling belang-
Tik maar die beskikbaarheid van genocgsame warm water het
alreeds 'n aanvaarde norm geword.
Ek besef dat die gebruik van sonenergie vir waterverwarming
¥ir dio clektrisiteitsvoorsiener sekere probleme in verband
met spitsaanvrasg kan skep. Ek anvaar ook dat dit op die
lort, termyn moontlike tariefverhogings kan tewcegbring om
die kapitaalbelegging te delg met 'n laer totale gebruik, Ek s
eweneens oortuly dat ons metodes vir sor) van hierdie
besware sal moct vind. Alhoewel ons kan verwag dat tariowe
yir die afsienbare tockoms slegs teen normale inflasiekoerse
eskaleor, gaan die prentjie in elk geval anders Iyk wan.
neer ons in die torkoms steeds laergraadse steenkool en Klei-
mer afsettings sal moet bemut.

Wat ck probeer sb mnr, die President, s dat ons sal meet
vergeet om. te kyk na byvoarbeeld die koste van elektriese
krag alleen, maar na die totale koste van energie per gebrui-
ker. Laat ons dus nie gate probeer skiet in voorstelle wat
miskien op die kort termyn onckonomies Iyk nie, maar laat
ons liewer positief reageer ¢n probecr om die struikelblokke

Ek glo dat die VMEQ se bydrae tot hierdie komitee 'n baie
belangrilie cen kan wees en sal wees, maar dan moet ons met
n 0op gemoed die hele saak benader, soos inderdasd eok dour
mnr. Palser in sy verslag impliscer word. Dankle.

MR. J. GRUNDY: AFFILIATE

Surely these two itema refer to the Internationsl Energy
Agency, composed of 21 Nations? For e; itish
members of IEA are Sir Derek Exrs, chairman of the Natio-
nal Coal Board and Sir David Stecl, Chairman of BF. The
British Government. Department of Frergy spent nearly RS-

Scotlund Electririty Board put up o 22 kW wind generator in
the Orkneys and are now thinking about & 2.3 MW job,

The Americans have passed a Wind Energy Systems Act to
spend R680-million making wind mills. Of course the British
Bullding Research Station is involved solar enersy researeh
a5 well as the CEGE and others. But overall conl appears to
be prominent. The USA prohibit the building of new oil or
gas fired hoilers. Australia will give you a concession for
putting in conl fired equipment. Japan will give you & grant
or subsidy at a low interest rate. Fluidised tion
systems arc being promoted. I think, as far as conl is cone
corned, the Britizh suy they have coal reserves for 300 yoars
and, with the improvements in technology the reserves these
will last very much longer. We might also consider Heat
pumps, with great care: As a lighting man of course, I should
say improve your lighting installations by our new technolo-
gies in lamps gear and luminaires and yowll save energy.
Thank you.

MR, H. R. WHITEHEAD: DURBAN

Mr. President, the report deals with most matters arising
from this subject, which is indicative of the thorcughness
with which the Committee has dealt with the subject.

One main point is that, for the supply authority, it is  heads
you lose, tails you also lose, situation.

On a practical note though, although Durban has & reputation
for sunshine, it is some what surprising that the solar radia-
tion Teceived annually in this region does not make solar
heating a truly viable proposition in present state of the art.
This fact has been borne out by an experiment carried out by
our City Engineer's Department on two installations in the
Durban Heights suburl ving & solar assisted system
and the other “contral” dwelling having sn equal capacity

Ons bou and: in in om
mooi patrosntjies te kan stik. Is dit regtig vergesog om te
verwag dat ons aan die cinde van die dekads kan dink aan 'n
mikrorekenaar wat Uie cnergicbehoeftes vir ons huise indivi-
ducel kan beplan. Ons is gelukdig dat ons in verhitting- en
Verkoelingsisteme energie vir ure of selfs dae teen 'n redelike
ste kan stoor in die vorm van warm en koue water, of ander
Beskikie stowwe. Met weersatellicte en numeriese weervoor-
spelling kan ons redelike kort-termyn voorspellings van 24
uur, 48 uur en selfs 72 uur doen.
Dit Is dus myns insiens nie te vergesog om dic pickvrag te
antisipeer en vooruit opberging van warm of koue water te
doen, eerder s om net laste af te skakel wanneer die krisis
daar is nie. U s& hierdie stelsels gaan baie geld kos, ck gee

toe. Die koste van primére energie gaan ook baie
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water heating system.
‘The results showed an 18% saving on consumption of elec-
tricity which indicates that, unleas there is a drastic reduction
in eapital cost and/or improved efficiency, the system is not
a feasible proposition to the consumer. The Electricity Under-
%, however, in this instance where the Consumer would
d

the presently improbabla case of all domestic
having solar heaters we would experience & loss of income
of R6 000 num.

Nevertheless this is something with which we have to come
to grips and the results of the work being done by the NBRI
should be of invaluable assistance.



REPORT OF THE NBRI STEERING
COMMITTEE ON RATIONAL NORMS
FOR TOWNSHIP SERVICES AND
WORKING SUB-COMMITTEE FOR
ELECTRICAL DISTRIBUTION

1. Background

The Commission of Enquiry into Housing Matters (the
Fouché Commission) investigated inter ilia the increase
in the cost of serviced land for residential township
development, These servies aror—

Roads, Storm: and Sidewalks

Water Reticulation

age Reticulation

Elecmu.l Distribution

Township Traffic and Transportation
The Commission found that the price of an erf in u pri-
vate township development was determined mainly by

accepted by the Government:—

11 Tﬂwnshi'p developers, whether private or local autho-
rities, should be responsible for developing the town-
ship lully, indndin‘ the financing and installation of
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ready paid fe
b iy o selling price, the laeal
authority taking over the mlpnmibll.lly for the ser-
vices would only be allowed to charge normal taritfs
Tk would exclude sy proviskm for capial ex-

Z

rml ‘standards: sruorms far servicos should be
drawn up and lllpilld emtry-wnk. although rigid
lar;ulu and standards were not always possible to
apply.

The NBRI was instructed to undertake the task,
under the direction of the Department of Community
Development, of establishing “Imionnl norms for
Township Services” and to take the lead in ﬁ)\dlnz
aceeptable and workable bases for facilitating the
financing and installation of all services.

Steering Committee on Rational Norms for Township

Services
To implement the Fouché Commission recommendations,
the National Bullding Research Institute was requested
to collaborate with other appropriate bodies and the Pro-
vincial Administrations in the preparation of uniform
national and fanctional norms in respect of engineering
services for new residential townships.

A Steering Committe was subsequently formed und five
Working Subcommitices were established to cover the
Dy s S

The responsible authorities should then take positive steps

The intention is that no new township plan will be ap-

proved in future unless an “engincering” certificate of
compliance with these norms accompanies such a plan.

Working Subcommittee for Electrical Distribution

The National Building Research Institute Tequested the

AMEU to set up a Working Subcommittes for eloctrical

distribution under the Chairmanship of Mr. J. K. von

@

Ablften,

This Sub-Committee was required to consist of technical

representatives of all the Provinces in the country in-

cluding the Electricity Supply Commission and f-r this
puryos the Roglons of the AMEU aro regrogen

re, who are Tesponaible for feed-

tecraniog 2ot 620 sememi et D Co T

Cape Western Region — Mr. K. J. Murphy (for Mr.
D. C. Palser)
Cape Eastern Region — Mr. J. D. Dawson
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Natal Region — Mr. D. R. Hill (for Mr. D, H.

nser

Northern and Central Region — Mr. J. A. Loubser
d Mr. A. H. L. Fortmann

The ESCOM npkue’llll!lv! Mr. M. R, Padfiel, was chosen

from the Western Cape Undertaking which }\n; the Lu-

fout percentag. of ESCOM's whan censumers. aad

Eis Somsideraste. practical ssperionce In_ réticalating

townships.

Bepresentatives frum both <ho NERI (aa Gosrdater)
d NEERI serve on this Committee in o advisory capa-

U
The South African Association of Consulting Engineers
(Electrical Section) has alse been consulted for com-
ments and suggestions as and wl
Work of the Electrical Working Subcommitiee
The Electrical Working Subcommittee held its first
meeting in March 1979 and has met 18 times since then
and has produced the following:i—
41 Statisties
A questionnaire was completed and returned by 58
local authorities, including ESCOM, throughout the
public. The questionnaire covered the whole teche
nical and financial field of township electricity supply.
42 Guidelines
The above information as well as the Cape Bastern
and Transvaal Guidelines are being a8 n
in the preparation of these “Guidelines” for the de-
Sl T algeurity datiistan nmmlu in residential
townships. The fourth draft of these has now been
puplred for ﬂnl“utiun hy I.’Je Wnrldng Subcommit-
an sion to the Steering Committee via
= Co-ordinating Commitiee for all five engincering
services and for ultimate approval and adoption as a
national guide for use in all the Provinces.
4.3 Coat Exercise
Each committec member was handed o drawing of a
304 erf “Sampleville” township and requested to de-
termine the average cost per erf of reticulating the
township, working completely independently, but
within the same parameters.
The result of the exercise clearly indicated that the
difference in total costs per erf of reticulating a
ownship in the varions l?cginu and by ESCOM was
megligible and that the exist..g standards applied
throughout the country coUld 14 fack 5o comsidared
as being fairly uniform.
44 Natial Staaderiisd Spacifiesions. for Eleetrieal

=

Engineering W
In sddition to the "Guidtliml" National Standardised
rical

for  Eleet

(Electrical Township Distribution) are being pm-

d by the Working Subcommittee. These will be

submitted to the SABS for approval and adoption as

& national standard which is to be published in due

course,

Future Work of the Electrical Working Subcommitiee

All the Working Subcommittees have been requested to

submit their “Guidelines” to the Co-ordinating Committee

sarly fn 1961 for flnal appeeval by ths Bleering Commit-

not later than May 1981,
Thia Co-ordinating. S CSmeiize il 1, the unsatinrier
ordinate the “Guidelines” of the five Working Subcom-

document as well s t}
stration and issue of the final document to the suthorities
concerned.
Work on_the National Standardised Specifications will,
however, have to continue until all the relevant documents
have been finalised

6. Conclusion
T wish to express my sincere appreciation to all the mem-
bhera of this Working Subcommittee for their efforts in
this regard with special reference to the mssistance given
by the engincering staff of the | Elmriclty  Department

Corparation i these

CGuiieines® md Noonal Stimdssdibed E]ul(ﬂclﬂnm

J. K. VON AHLFTEN, AMEU REPRESENTATIVE ON
TH!

E STEERING COMMITTEE AND CHAIRMAN OF THE
ELECTRICITY WORKING SUBCOMMITTEE
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DISCUSSIONS
BESPREKINGS

MR. J. D. DAWSON: UITENHAGE

As is evident for the title of the NBRI Steering Committee,
the Working Sub-committec's prime directive was to produce
& set of national norms or guideliness for the design or elec-
trical distribution systems for residential townships.
Ta illustrate the work of the Sub-committee, I would like to
comment on two issues which caused considerable discussion.
The first was what the declared voltage should be in respect
of the supply to consumers in residential townships and what
percentage variation should be allawed to this voltage.
Resulation 26 of the Electricky Ach taten that fas prsieuras
below 500 volts the standard pressures av conmmers! terml-
nals shall be 220/380 e i i STiaon alssaetng. cuee
Tont ayatems and the pressare at whids slectricty 18 supplied
shall ot differ from this standard pressure by mare than b
por cent for & longer period than ten consecutive minutes.
Howover ot the IEC meeting held in Sydney in 1980, s World
Bandard of (280/600 walty: i sa allomable yeristion of
‘was accepted and was initially considered very fa-
vourably Ty the Committee beotuse the sapital comt of » da-
tribution system based on these parameters would b con-
siderably less than one based on the present Timitation.
However the Sub-committee finally recommended in the
“guidelines” that the design of townships should be based on
a voltage at the consumer’s point of supply of 280 V = 6%
for the Tollowng two majer reasonsi—
1. Many items of clectrical equipment used by consumer:
mestic residentis a8, small motors,
could be severely affected by a = 10% veltage variation
and might possibly fail,
. Although the 1EC has et = 10% vaisien
This is really meant as an interim measure to incorpo
i as many of the existing kil atacs
voltages as possible and this allowable variation range
will be Teduced in the future.
second [ssue arises directly from the first and that is
the point as which the standard voltage should apply.
The Electricity Act refers to the “consumer terminals” snd
to most undertakings in South Africa this is taken to mean
the outgoing terminals of the electricity meter,
However, In residential townships, the consuner's meter yasy
on the uutside wall of the build

distance down the street.

The design of the reticulation system will therefore vary
fepending e B okt wihch it is necessary to maintain
voltage.

"

m prelzm dny pmm in South Africa in so far as other
municipal se water, aro concerned is tending

to the eomem hak everything: inelde the consamiv's #xt
h- responsibility. .

¢ Working Sub-committee therefore decided to aceept this

pﬂnapl. for design purposes and has defined e poml of
supply as that point where the electricity supply crosses a
consumer’s boundary irrespective of whera the metering is
installed.
The Sub-committee considered that this would ensure a com-
man base for design purposes and this is considered even
than any argument that may be advanced
that it must be passible to physically separate and measure
the voltage at the point of supply.

Finally Mr. Prcndem, 1 wmlld like to make it clear that the
guidelines aro not only the product of the ideas o smi
number of Eler.trimﬂ Engineers who mlke up the Sub-
Commitiee but instead, as the Gammm.se ax sought infor-
Batiow 10 conrcPosiive camment Tl i AR} oF glebs

undertakings Lhnuzhw'. the Rﬁwhlw. the final docu-
ment represents the which have been
proven by long experience as the best Iwr South African
conditions.
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1 Imliut'z that the mldﬂlnu will be of service and benefit
| who make use m in the future. Thank you.

MR. MIKE DOYLE: AFFILIATE

Mr, President, I do fully appreciate that the last thing you
want in your very stretched agenda, is an argument on the
use of earth loskage, but the controversy seems to have come
about gince the work that we have just heard about done by
the NBRI In fact a report that they publ seemed to have
started the whole thing, That is why I lerl it is appropriate at
this stage, The basic thechvm. e this morning,
appear to be cost, (a nuisance) snd [ woum like to suggest
that, the delegates of this cmknnoe consider earth leakage
protection as an insurance policy which, of course, it is and
when one looks at the cost of a house of say R10 000, which
isa very am small house, but possibly related to low cost housing,
the cast of the earth leakage at 1tb0 is 4 one stop payment at
wmethm‘ ke 0,5 pex com

Mr, President, house insurance in Johannesburg at this stage
coats about R10 per R1000 of the contents of the property.
1 would Just like to pose the question of haw many delegates
here pay for houschold insurance. 1 would suggest Mr. Presi-
dent, with respect, that it is something 1ike 95 per cent if not
100 per cent. Then I ask the next question. How many have
had a submntm burglary and have continued to pay this
ink we must get this into some sort of perspee-
tive. To mmvva e legislation, which seems to be
the intention of some delegates, would be i
step.
sales are increasing substantially and
looks at amendments to overseas codes,
more and more in that direction. The arjum
Tt EAat wa ke ol it ek ch I A Bt 3 abenid e Mt
to the consumer to determine his own destiny and to spe
his money in the way he wants o,

Mr. President, nobody likes his right of ehoice eireumseribed
by too much |epu1.uvn However, should we make the follow-
party motor insurance for instance, road
instance or, Mr. President, to really stretch
the point, should we make heroin and other hard drugs
able tomorrow if the consumer wants them? Of course fhe
answer is no. The NBRI report said that we only kill 2,76
persons per million per year through electroention. Related
to Soweto and the electrification T, that means that
we kill 3 people per year. Can professional people,
Toealiy moseits ek Frepaisiilie. withont DIRLE thd ooat
sary action?

As a result of an interview tivcn by Tony McDonald, as Pre-
sident of ECA, to & newsp: the Transvaal recontly, we
saw some pretty !nncemng !i:nrel which really floored us,
So what we did was, we went out and did a very random
survey, which covered gus product &b well an that of 4 ot
petitive, and one of the questions we asked householders was
— have you ever had an electric shock which tripped your
earth leakage. Some once, some said mm. ..-hm md
yes, four times. According to the answers

fwnd um 15 e oent el inmrvmwed hnd T this ex:
er thing about statistics is that as long as ll
= nvt appening to you 215 por million Is 7ot a very
figure. Somebody said yesterday at the conference that, in
the Randburg ares very recently, the father of a 15 year old
girl was electrocuted — no enrth leakage in the house — his
statistic is now 100 per cent and that is what vr muﬂ. look at.
Mr. President, in conclusion, if the law is changed by opinion,
we are one step abead in the world in this mmd and if wo
change the situation now, we are taking n backward Hiep,
‘Thank you.

MR. J. C. VAN ALPHEN: SABS

Gentlernen, ane comment on that 230 volt supply. The position
is that at the moment there are standardised 220 and 200 volt
systems. Many of the exmipmeut specificatons are for these
{oltages s the 1C I sl not sore If 20 o the sight cner,
In many countries in Europe there is not a single
changing from their present system because it would enuln a
terrific upheaval in all the aparatus installed as well as
aparatus from abroad. I think we should bo very carcful, Mr.
President, in changing from the standard which fa accepted
by the AMEU représentatives on the committee.




MR. K. E. ROBSON: EAST LONDON
Mr, rr-m‘dm

king the point that Mr. van Alphen has

made, it's ression that the AMEU has officially
adopted, following & request af the SABS, the voltage of 230
plus or minus 10% ultimately. But perhaps Mr. van Alphen
might correet that, if 1 am wrong.

MR, A. A, MIDDLECOTE: SABS

Mr. van Alphen is trying to come to the right point. There is
difficulty for Apparatus Commitiee's, and naturally they wil
be careful, but the lead has been taken from the IEC which
Kas decidet quits definately thet the dirsecion a0
Volts. There is no doubt that there are difficulties. Britain is
a little hazy about it because she changed from 220 to 240
and she does not want to come back, but emotionally con-
tinentals are quite happy because in fact they very like
Municipal Engineers in South Africa. Their actual voltage is
niever the samo as the declared standord. I think the long-
term view accepted by AMEU has been to follow a planned
ehangeover to 230 for the standard voltage. Thunk you.

MR. L. E. HUNT: WHITE RIVER

In connection with township services as & whole, I think it is
fair to say that the cost of services n propor-
tion to the rond frontage. And v have a design of
is high in relation to the
area of the stands you are going to get a high cost of ser-
vices. I have prepared two little rk"l:hl-s that I have handed
to you. The one shows that for Durban the serviees for u

1aid out in one way coul w R4 000,
the ather way they could cost RS 600 per
erven. The cost of the services as a whole is very much in
relation to the layout of a township. Thank yor

CSIR/NBRI ADVISORY COMMITTEE/
WNNR/NBHI -ADVIESKOMITEE

MR. P. J. BOTES: ROODEPOORT

Mnr. die President, as gevolg van my v
dentstede by die vorige Konvensio gor l.om mmrunkmk op
die gebied van son- en elektriese energie is 'n brief van die
eertydse Dirckteur van die Bounavorsingsinstitmut Dr. T. L.
Webb ontvang waarin hy sy dank uitspreek teenoor die werk
wat die VMEO doen veral in die persoon van mnr. J. K. von
Ahlften met betrekking tot nuwe bedradingsstelsels,
Hy het o VMEOQ uitgenooi om 'n verteenwoordiger te
benoem op die Bounavorsingsadvieskomitee. Hierdio komitee
waiop alla Relangtiobberde, Instanale Io die bougemeenskap
vertoenwoordig is, vergader kwartaalliks en
NBNI van dis nodige advies te bedien wat die nmusmg!-
program betred.
Die Uitvoerende. Rasd het myself en mnr. J, K. von Ahlften
as alternatief aangewys op hierdie komitee. Sedertdien is 4
an ek en mnr. von Ahlften die
der twee kon ons weens
dringende werksom: nie bywoon nie. Sake wat be
spreek is, is dio S m-ml:«-rlng van sardekrelis, die

prosi-

£
sake aangande die gebruik van son- on olektries enerple.
Dit is noodsaaklik vir die VMEO om op hicrdie komitee te
dien en te dien as 'n skakel vi

esmlapande codagten; i) e
gebrulk van sonenergic en besparingsvoorsielle cor elel-
Friess anerle In. varkand mat mekur:ta tring. Dunie
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Bestuur met
Super Rand

BANI(OVS—

MET TOTALE BATES VAN BYKANS
R40D0 MILJOEN IS ONS GROOT GENGEG
OM U HELE BELEGGINGSPORTEFEULJE
TE HANTEER. EN KLEIN GENOEG OM
PERSOONLIKE DIENS TE LEWER.
UPRAAT DIREK MET BANKOVS SE
TOPAMPTENARE — EN KRY BESLUITE
SONDER VERTRAGINGS,

u antwoord,

Bankovs se Supar Rand Pla
KOMPETERENDE RENTEKOERSE
PERSOONLIKE DIENS IN U KANTOOR
U BEHOU KONTINUITEIT MET U
PERSOONLIKE BANKIER
ONS LEWER DEPOSITOSERTIFIKATE EN
RENTETJEKS PERSOONLIK AF — BETYDS

ONS BESOEK U SELFS NA NORMALE
SAKEURE
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REPORT ON THE SOUTH AFRICAN
NATIONAL COMMITTEE ON
ILLUMINATION

Tuls rvport sovers the ackivition of SANCI for ' two years
1979 and 1!

‘Nmty-s:xu: Annu-l General Meeting And Congress — 1979:

The twenty-sixth annual general mesting and congress, with
the theme, “Design Criteria For Lighting The Environment",
Jas bald at the CSIR Confarence Centre, Pretoria, from 5 to
T November
The President, M . K. von Ahlften, was in the chair and
Dr. T, L. Webb, pmmr Num CSIR, presented the official
nmmg address.
In the opening address by Dr. Wehh, the aspect of energy
saving figured prominently.
In his presidential address, Mr. J. K. von Ahlften also refer-
red to energy saving, but cavered mainly activities of SANCI,
making reference to certain peaple, as well as to membership
of SANCI and attendance at SANCI annual general meetings
and congresses by munieipal members.

The following papers were read and discussed: —

L. “Domiomments iy Nghting and_ compy r-aided lighting
design” by Prof. D. Fisher, Philips, Eindhoven,
Netherl

2 How cout aving eus for autdoar lightiog” by D
Walthert and M; ulf, BAG Targs Swiseriand.

8. “Design for ty” by Dr. H. D. Einhorn, Consulting
Engineer, Cape Town.

4 “The implementation of CIE 12/2 in national codes of
practice” by Mr. P. Hartill, Phosco Lid., United Kingdom.

5. “Prabloms related to TV lighting in South Africa” by M.

W. L. Wilmans, Siemens SA and Mr. N. A. L. Allen, SABC.
6. “Emergency lighting: In search of a code of practice” by

Mr. D. N. Lee, Lascon Lighting Industries.

T. “The use of small programmable pocket calclators in
lighting design” by Mr. M. J, F. Dempster, ESCOM.

8. “Light fittings and the Electrical Contractors” by Mr. €.
E. Gaynor, Ernest Gaynor & Co. (Pty.) Ltd.

. “A review of the CIE guide viz. a viz. the SABS code” by
Mr. D, W. Young, Litespec, Africa.

A forum session was held, chaired by Mr. L. O. Foster.

Aftex bis two-year period in office as President, Mr. J- K. von
Ablften relinguished this post and tribu

B it T e e e v B
flag fying hight. Credit must aleo go to Mr. Von Ahiften
for bis seemingly inexhwustible sapply of encrgy which ho
was able to pour in I matters besides the numerous
ctber AMEU working e St e e ey
serve

Mr, L. O Foster was clected as President with ¥r. C. J. ok
1 Senior Vice-Presidont and M. J. Snith ss Second

‘resident.
The CSIR Conference Centre was an ideal venue for this con-
gress, which was very well organised and eongratulations to
the Secretary of SANCI for a jnll ‘well dane.

Twemyrmnth Annual General Mecting And Congress —

twenty-seventh annual general meeting and congress,
'rith the mme, “Lighting Strategies In The 50'", was held at
the Blue Waters Hotel, Durban, from 25 to27 Auguat 1980,
and the President, Mr. L. O. Foster, was in the ch

The congress was officially opened by His Worship, the

Mayor of Durban, Councillor H. Bradfield.

In his presidential address, Mr. L. O. Foster touched briefly

on some noteworthy happenings of the past number of de-

eades, Once ngain, however, the main theme covered the

energy aspect — something that has figured prominently at
previous congresses, Mr. Foster suggested that lamp and
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VERSLAG OOR DIE SUID-AFRIKAANSE
NASIONALE KOMITEE VIR
VERLIGTING

Hierdie verslag dek die bedrywighede van SANKV vir die
twee jaar — 1979 en 1980.

Ses en Twintigste Algemene Juurvergndering En Kongres —
1979:

Die ses en twintigste algemene jaarvergadering en kongres,
met die tema “Design Criteria For Lighting The Environ-
ment”, was by die Konferensiesentrum, WNNR, Pretoria, van
5 tot. 7 November 1070, gehou.
DIE President, Mnr. J. K. von Ahiften, het voorgesit en Dr. T.
Webb, Direkteur, NBRI, WNNE, het die amptelie ope-
e el
In sy openingerede het Dr. Webb van die bosparing van krag
melding gemnal
In sy Presidentsrede het Mur. J. K. von Ahlften ook na krag-
‘besparing verwys, maar het hoofsaaklik die bedrywighede
van SANV, met verwysing na sckere perrone, sawel as lid-
maatskap van SANKV cn bywaning deur munisipale lede
van die jarlikse algemene vergaderings in kongresse, ge-
mel
Die anderstaands lesings was wnrgell:ﬂ e besprecl
1. in lighting
design” deur Prof. Dr. D. I-‘lAMr, Philips,
Nederland.
2. “New cost-saving ideas for outdoor me
Walthert en Mnr. H. Wulf, BAG T
“Design for visibllity” deur Dr, H, . Einhorn, Tasdge-
wende Ingenjeur, aapstad,
“The implementation of CIE, 12/2 in national codes of
practice” deur Mnr. P, Hartill, Phosco Ltd, Verenigde
Koninkryk.
“Problems related to TV lighting in South Afriea” deur
Mnr. W. L. Wilmans, Siemens, SA en Mar. N. A. L. Allen,
SAUK.

B

»

Ll

s

“Emergeney Izslmns In search of a code of practiec’

dm— M..y n , Lascon Lighting Industries.

x5 ym‘nmmlhln pocket. caleulators in
th(ing agm" i e F. Dempster, EVKOM.

“Light Bittings and the Electrical Contractors” deur Mar,
E. Gaynor, Ernest Gaynor & Co. (Piy.) Ltd.

9. “A Teview of the CIE guide vie. a viz. the SABS code”

deur Mnr. D. W. Young, Litespee, Africa.

n F'onm:, onder voorsitterskap van Mnr. L. O. Foster was

m van twee jaar as President, het Mnr. J. K. von
Ahllhrn i pos neergeld en hulde word om betoon as.
ren van die , wat die 'V'MEDrvllsqie" hoog laat
wapper het. Erkenning moet ook aan Mnr. Von Ahlften ge-
skied vir sy skynbare onuitputlike werkvermot wat hy be-
newens vele ander VMEO-komitoes wat onder sy beheer was
:Llwumy hy gedien het, ook san SANKV beskikbaar kon

Mnr. L. O. Foster was as President verkies met Mar. C. J.
Kok as Senior Vise-President en Mur. J. Smith as Tweede
Vise-President.

Die WN! was 'n ideale

plek van byeenkoms vir e Xongres, wat bale goed ge-

organiseer was en gelukwense vir 'n taak welgedaan, <kom

aan die Sekretaris van SANKV toe.

Sewe en l:bmgah Jaarlikse Algemene Vergadering En Kon-

gres —

Die sewe en twintigste jaarlfkse slgemene vergadering o

kongres, wasrvan "Lightlnx Strategies In The 80's", die te

was, was by die Blue Waters Hotel, Durban, van 25 tot 27

Augustus 1980 gehou. Die President, Mur. L. 0. Foster, was

die Voorsitter.

Die kongres was amptelik deur Sy Ashm, die Burgemeester

van Durban, Raadslid H. Bradfield, ge

In i pesehdasurede hok Mat Is 0. Veutar hestliks summige
menswaardige xebeuw van die afgelope paar dekades aan-

zmm Soos by vo 50, Was energiesake weer ge-
m. Mnr. Foster |.,| Sai dia hand wdoen dat arep- e toe-

vir die navor-
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equipment manufacturers have greater responsibilities tn
research more efficient light sources, luminaires and control
equipment.
The following papers wore presented at the congressi—
L. “New nspects to street lighting” by Mr. J. Bosarke, Sie-
mens, Ltd., Erlangen, West Germany.

2. “International rules for clectrical installations” by Mr.
A. A. Middlecote, Deputy Director Genersl, SABS.

8. “Some gouthern african expertise in exterior lighting”
by Mr. J. T. Grundy, Phosware Lid., Springs.

4. 7The practial lighting eninear” by Mr. W. K. Lumden,
Thorn Lighting (Pty.)

5. “The CIE and SANCI's rnlc Jn 1 acivities” by Mr. R. 5.
Yates, Johannesburg City Council,

6. “Radiation and goms of its ot sspocts in gt
culture” by Mr. M. J. & o University of Natal.

7. Office lighting — & rethink” by Mr. D. N. u-n. Lascon
Lighting Industries (biy.) i

8. “Recent developments in daylighting” by 1. H. Boyd,
NBRI, CSIR.

9. “School lighting —

mew approach” by Dr. H. D. Ein-
ineer.

horn, Consulting En
10. “A production version of a locally developed radiometer/
photometer” by Dr. F. Hengstberger, NPRL, CSIR.

Qnes again & forum session was held, chaired by M. A. N.

Chalme

M. i D Fostur-was' re-slocied Presidants Mz G % Kok

Seies View Prosdont st Mer 3. W St Becun Viee
F. H, Delport, Edenvale and J. J. Boshoff,

Vanderbifipark, twa’ AMED e mbers, were co-opted to the

Exseutive Sub-Committee,

The meeting considered and upproved a 16% increase in sub-

scription rates for the coming financial year.

T oy ey M S WAl S o

U e mecial s tha Dutbass Cirpurativn. gare’k Soskiun
68 4n0thaT Erining & coCREAll BATEY OB 4 S4m trip
red by & number of companies. ’rne ovening in-

Shided a-vislt to the contatner terminal . the Durbas B

ur.

sing vir meor doclreffende ligbronne, armature en beheer-
toerusting op hulle hehoort te n

Die onderstaande lesings is aan die kongres voorgeléi—

. “New aspects to street lighting” deur Mar. J Bosarke.
Siemens, Ltd., igen, Wes-Duitslang

ittt | il el e
Mnr. A. A. Middlecote, Adjunk Direkteur-Genersal,
SABS.
‘Some_southern afriean expertise in umm- lighting”
deur Muz. J. T. Grundy, Phosware Ltd, Springe

4 The practical lighting engineer” deur MWK L
den, Thorn Lighting (Pty.) L4

"

5. “The CIE and SANCT's rola n its nctivities” deur Mnr.
R. 5. Yates, Stadsraad, Johannesburg.

6. “Radiation and some of its Important aspects i
culture” deur Mnr T, vy Tt v ity

7. fOffice Mehting — o rorhink” deur Mux. D. N. Les,
Lasetn Lighting Tndustries (Phy.) 1

8

“Recent dewlumnw in dlyl!xhtm:(" deur 1. H. Boyd,

NBNI, WNN

9. “Schoal mnu — & new approach” deur Dr. H. D, Ein-
omn, Raadgewende Ingenieur.

10. “A production version of a loeally developed radiometer/
photometer” deur Dr. F. Hengstherger, NENI, WNNE.

‘n Forum, onder voorsitterskap van Mnr. A. N. Chalmers, is

nr. L. O. Foster is as President herkies. Mnr. C. J. Kok as
Semar Viso-President en Mnr. J. W. Smit as Tweede Vise-
President.

Mare. J LF KDrlpm't Edenvale en J. J. Bosheff, Vander-
bijlpark, twee VMEO-led, is as bylnmﬂ\dﬁ lede van die Uit-
we!!nde Ond"kvmikv xekvd

Die vergadering het 'n 15%- 'v:huw(ng in ledegeld vir die
komende finansile jasr oorweeg en goedgekeur.

Die kongres was van 'n baie ho& peil, goed georganiseer en

gelei.

Wat ontspanning betref, het die Durban Stadsrasd 'n skemer-
partytjie aangebied en op 'n ander aand was 'n skemerparty-
tiie op 'n veerbootvaart deur 'n aantal firmas aangebied. Die
sand het 'n besoek aan die houer-eindput by Durban se hawe
ingesluit.

A. H. L. FORTMANN

TATIVE/

DISCUSSIONS
BESPREKINGS

MR. J. GRUNDY: AFFILIATE
On behalf of SANCI, I am the Chairman of the CIE Affairs

Committes. SAN rates on n very low budget indeed,
supported by so few. Hence SANCI welcomes indeed all the
support it ean ha [EU. 5

posals and some of my comments are being pub-
I.lllled in l.he Journal Vector, both in us and humorous
terms. Led by my colleague Mr. Foster and accompanied by
Dr. Hummmr the Honorary Secretary, with Mr, Demp-
ster and Dr. Einhorn, this small South African dehx!lfnn
departs for the CIE mid Quadrennial meetings in Gr:
Spain this week. Very briefly the ulv major points whld- this
delegation has to put forward are
1. South Africa does not accept the proposal of the Action
Committee being composed of Chairmen of the 8 to 10
Muﬁed Committees, those Chairmen being elected by

Committees. The Aetion cmmum should

b- farmd by invitation or rotation of Count
No CIE Quadrennial has ever been held south of the
Equator, nor has any President been from south of the
Equator. As members of CIE are Australia, New Zealand,

"

170

South Africa and Argentina in the southern hemisphere
and invlmmﬂna were issued 'by Australia and South Africa
to hold the ir countries. Hu\ue it
should go w a vote as to VlhEl“l the venue

ln nnnl to W.G.7, it is worth noting that there does not ap-
to be in existence & standard

and practice of certain companies and authorities. VCL 2001:
1080 has now been published. It makes use of those parts of
cortain existing Standards relevant to the lighting products
cavered, e, transistorised bal or {luorescent,_lamps,
IEC sal and B8 085 (8] dtien o the UE) modifpd as
e particular applications

fighting, Almum: E ot een fmitiirn lighting of
Rl e S O i it e
exist within the equlpmc s VEL 00 it Saaire iy
fmprovod protaction ‘galnst slectric abock acd the eff

Bk Sl T Tambeied Fabuivas ko Tt cxsteonts o
the fire risk. Under VCL 2001, the mechanical ot
uminaire's ability to withsiand the physical knoc
i, it can reasonably be expected to mmnm - 1-
specified and has to be tested. In these “consumerist” times

7 e all hecoming Increastugly, awars of toe & cre
consumers can be af S oties Tihtisg i yobides
Iy cortaily one ‘aron and one would hope that VEL 2001 wil
o effect of upgrading all such lighting to the highest
ikl safety, performance and
In regard to W.G. 12, TEC 698 Lumln.l!n m-ku it ulen
clear that insulation requirements of wiring rules are mot
incorporated in the Specification, and that the Committee is
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of the opinion that requirements relating to the construction
of luminaires should not appear in Wiring Regulations. The
arguments really relate to the accessibility of basic insulation
in ceiling voids. EC 598 Part 1 covers protection against
electric shock and marking and provision of installation in-
structions which, if obeyed, are adequate. The problem can
arise where, with certain luminaires used in suspended ceil-
ings, their wiring cames outside the body of the luminaire. In
these. instances, where the ceiling void is accessible to non-
¢leetrically skilled personnel, one would suggest that wirlng
having only basic insulation should be protected by sheathing
or enclosurs of the wiring or the complete luminaire, Such
problems as are apparent with Downlighters can occur with
fluorescent luminaires recossed into suspended ceilings, where
the lamps protude beyond the ends of the luminaire bodies,
since basle insulstion only is provided on the leads to the
lampholders. In such cases one would consider such luminaires

REPORT ON THE ACTIVITIES OF THE
AMEU/ILESA/SANCI STREET
LIGHTING ADVISORY

COMMITTEE

s Teport covers the activities of the AMEU/ILESA/SANCT
Street, Lighting Advisory Committee,
On 28 February 1078 a symposium entitled “Practical and
Economic Roud Lighting” was held in Johannesburg. This
svmposium was u. joint project of the AMEU, ILESA and
SANCL During the discuselon period it became evident that
the participants felt that a lot of common problems could be
alleviated if o special committee could be form:

a

Lighting Advisory Committee”. The appointed members are
as follows:—

AMEU, Messrs. J. K. von Abiften and A. H. L. Fortmann

ILESA, Messzs. J. Grundy and R. Yates
CI, Messrs. H. Steyn and A. Clansen
AL its first mooting, the committee agreed to draw up gul
lines on all nspects of street lighting which would be distri.
buted by each organisation to its members, The guidelines
would be compiled with the sssistance of outside experts in
the various fields and published as and when they were com-
Ppleted.

Good progress has been made with the various projects and
acie ave virtually complate.

The guidelines are split up into nine projects, as follows:—
Project 1: Poles
Project 2: Luminaires

Project 8: Lamps and Control gear

Project 4: Maintenance

Project 5: Incentive and Economics

Project 6: Reticulation

Project 7: Personnel and Safety Requirements

Project 8 Training

Project 9: Design Parameters

The next meeting is scheduled for 11 February 1981 (date of
this report — 12 January 1951), when it is expected, inter
alin, to make & decision on binders, printing, etc. The ques-
tion of costs will also have to be resolved.

One aspect of the work of this Committee which should be of
interest to all concerned in the installation and maintenance
of street lighting cquipment, is the enormous amount of help
willingly given by the Department of Manpower Utilisation.
Firstly, the regulations relating to the operation and safety
of high mast lighting equipment are not clearly defined in the
Factories, Machipery and Building Work Act and

unsuitable for installation into voids accessible to other than
electrical personnel unless further precautions were specifiod.
Thus the vital need is for compatibility at the interface of o
luminaire in relation to the installation wiring.

In regard to both W.G. 12 and 13, if insulation resistance tests
are to be carried out on the wiring to the mains supply or to
the output circuits to the luminaires, it is very advisabls to
make disconneetions prior to the tes i

ing the lamps. The Wiring Regulations should make it enti-
rely clear s to the correct method of test which aveids any
breakdown of eicctronic components incarporated, as is done
overseas. Arguments soem to arise as regards earth bonding
requirements for luminaires in auspended ceilings. It is open
to some question as to wether an integrated ceiling assembly
should be carthborded provided the luminaire and all sus-
pended electro-mechanical plant is carthed correetly and
directly, Thank you

VERSLAG OOR DIE BEDRYWIGHEDE
VAN DIE VMEO/IVISA/SANKV
STRAATVERLIGTING ADVISE-

RENDE KOMITEE

Hierde verslag dek die bedrywighede van die VMEO/IVISA/
SANKYV Straatverligting Adviserende Komitee,

'n Simposium, getitel “Practieal and Economical Road Light-
ing” was op 25 Februarie 1978 to Johannesburg gehou. Dit
was 'n gesamentlike projek van die VMEO, IVISA en
SANKY. Tydens die besprekings het dit duidelik geword dat
die deelnemers die mening toegedaan is dat 'n spesiale komi-
tee, wat vir die doel saamgestel behoort, te word, baie van dic
probleme kan andersock en op die manier die taak vergemak-
ik, Gevolglik was twee lede van elk van dic drie organisasies
aangestel om die nuwe “Strastverligting Adviserende Komi-
tec” te vorm. Die aangestelde lode ia s008 volgi—

VMEO, Mnre. J. K. von Ahlften en A. H, L, Fortmann
IVISA, Mure. J. Grundy en R. Yates
SANKV, Mnre. H. Steyn en A. Claasen

By die eerste vergadering het die komitee ooreengekom om
Tiglyne eor alle benaderings in verband met straatverligting
©op te stel en dit dan deur elke organisasie nan sy lede te laat
uitdeel. Die riglyne sou met behulp van eksterns deskun-
diges in die verskillende rigtings saamgestel word en, wan-
neer dit gereed is, gepubliseer word,

Goele vordering is met die verskeie projekte gemaak en som-
mige is so te s afgehandel.

Die riglyne is in nege projekte soos volg opgedeel:—

en beheertoerusting
Projek 4: Instandhouding
Projek 5: Aansporing en ekonomiese oorwegings
Projek 6: Benetting
Personeel en Veiligheidsvereistes
Projek §: Opleiding
Projek 9: Ontwerpparamoter
Die volgende vergadering is geredl vir 11 Februarie 1981
(datum van hierdie verslag — 12 Januarie 1951), wanneer
verwag word om, onder andere, to besluit oor die uitgawe van
drukwerk, bind, ens., dasrvan,

‘Wat hier genoem moét word in verband met die werk van die
Komitee en almal wat by die installasie en instandhouds

&
van straatligioerusting betrokke is, s die bale en gewillige
hulp van die Departement van Mannekragbenutting.
Ecrstens, is die regulasies betreffende dic werking en voilig-

7 i in dit p Fabricke,

heid van Wet. o]

and; as a result, this was discussed with the Ghief Inspector
of Factories and draft recommendations have been drawn up.

standard and special procedures for ensuring safe operation

of the raising and lowering equipment as well as the type of
records which will need to be kept.
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Ma-

nie in :
sjienerio en Bouwerk, duidelik omskryf nie. Gevolglik i
met die Hoofinspekteur van Fabrieke bespreek en is konsep-
aanbevelings opgestel. Dit dok alle benaderings cor die veilig-
heid van onderdele, standaard en spesiale werkmetodes by die
hys en necrlast van toerusting, sowel as rekords wat gehou
moet word.

m



Secondly, it has long been felt that, with proper irsining,
Inmp replacers could be permitted to replace and/or carry o
Tepairs to other street Ugiﬂ.im{ components. With the help nl'
I?-e Chief lnlpctmr of Flclu!‘u‘! & draft has been compiled
arding exemptions to be granted from the provisions of
Wgulntlnn Cﬁl (1) and (2] in whu.-a the work limits and
T ssary have been defined.
Another develnamem from the work of the Committes which
Fault Tra-

equipment.
We look forward to the publication of the first data sheets
which, it is hoped, will be very soon.

Tweedens is lankal reeds gevoel dat, met behoorlike opleiding,
straatlampbedieners toegelaat behoort te word om ander
straatligtoerusting ook te vervang en/of te herstel. Met be-
hulp van die Hoofinspekteur van Fabricke is 'n konsep in
verband met vrystellings van die bepalings van Regul
€51 u)1 en (2), waarin perke en opleiding voorgeskryf word,
prestel.

'n Ander ultvlooisel uit dio work van die Komitee s die opstel
van 'n “Foutiewe Lamp Opspoorlys™. Die doel is om 50 'n lys
aan elektrisiing en straatlighedicncrs te goe om sodoendo
Rouer en meer doeltreffend gebreke te kan opspoor,

Ons sien uit na die publikasie van dic cerste datalyste wat
binnekort verwag wor

A. H. L. FORTMANN

REF TIVE/VERTEEN

MR. A. H. L. FORTMANN: BOKSBURG

Mr. President, some 4 of the 9 projects have been eompleted
and the w nearing completion. So there fs good
progress hers and we have got to look into the matter of
printing. It looks a5 if it could be in the magazine “Veetor”
Uhat these projects will ke printed, but thet s st being in-
vestigated. Thank y

MR. J. GRUNDY: AFFILIATE

I am responsible in that Committee for the drafts on Lumi-
naires ps_and Control Gear. For the Luminaires
we ean turn to the SABS in part, but we have to bear in mind
that the SABS seems to take no cogniseance of IEC 598, In
fact the SABS was never sent overseas for comments as is
customary practice. When to lamps, well SABS
56-1961 is going to be Tevised, one would hope with some
attention being paid to BS 6071 and the revisions likely of

REPORT ON THE CIE 19th SESSION
HELD IN KYOTO, JAPAN,

AUGUST 1979

The 19th Session of the CIE was held in the beautiful city of

Kyoto, Japan. Mr. J. von Ahlften attended the conference
entirely at the expense of SANCL.

Mr. R 8. Yates, Lighting Engincer of the Johamesburg City
Counel, and well kaown by many AMEU members, also a
tended the CLE Session.

Numersus u-=nnsm sammittas held worklny mestinga - and
two, which are probably of intercst to AMEU members, are
reported on

Technical Committes 49: Lighting Economics and Technical
Committee 4.6: Road Lighting, were attended by Messrs, J.
von Ablften and R. 5. Yates, respectively.

Reports on the activities of these Technical Committees were
submitted to the 1079 SANCI Congress in Pretoria and are
repeated here for the benefit of AMEU members in English.

. Technical (‘nlllklee TC 4.9: Lighting Economics
Chairman: J.

Secretariat Country: Czechoslovakia

1.1 Scope and past work
During the 1976 London CIE Session the draft of
S‘Hdv Group C was approved fwl‘ the establishment
of a new Technical Committee 4.9 — Cost benefit
Yeliliandbipe In Lighting o with fhe following terms.

(s) !utul'e development of lighting and foreeasts in-
uding cost benefit relationships in lighting, and

IEC 432. It seems better to use IEC Publication 82 for Bal-
lasts and it is worth noting that IEC 662 has been issued for
HPSO Iamps which cagin both American and European lamp
pe, probably to the relief of many SA users. Overall, a
lamp draft is very difficult in so much 4s on the ket
there are Amerigan, British Duteh and Japanese discharge
Jamps to name & few

Returning now to SANCI, as Mr. Fortmann may have pointed
out, the AMEU-ILESA and SANCI gave to the NTRRL a
small sum of money in 1976 to study Bt i road sur-
faces, such vital information being noeded in order to e -Im
late road luminance values by the CIE 12/i ‘method. The po
sonnel of the L have done v.hen- wark well, pmm thn
surprising thing is the wrsety surfaces from

1o Durban and Cape Town to n = but & few. Nevertheless
members of the NTRRL are presenting o Paper at the SANCI
AGM in October in Cape Town, which we hope will éncourage
AMEU Members to attend, you,

VERSLAG OOR DIE CIE 19de SESSIE IN
KYOTO, JAPAN, GEDURENDE
AUGUSTUS 1979

Dis 19de Sessic van die CIE was in die mool stad Kyoto,
Japun, gebou. Mor. J. von Ahlften het die konferensic, woar-
van die onkoste geheel-en-al deur SANKV gedra was, by-
gewoon.

Mar. R. S. Yates, vuuztmmngmmr van Johannesburg se
Stadsraad, en welbeke baie lede van die VMEO, het
ook die CiE-sessie bygewoo

Talle tegniese komitees het \hnx‘hivu;("der]ngg gehou en oor
twee wat moontlik vir VMEO-leds van belang mag wees,
word hier verslag gedoen,

Tegnicse omitee 49: Ekonomie by Verligting en Tegniese
omitee 4.6: Verligting va , was deur Mnre. J. von
Ahlften en R. 8. Yates onderskeidelik bygewoon.

Verslac cor dio bedrywighede van hierdie Tegnioss Komitees
was aan die 1979 SANKY Kongres te Pretoria reotgels en
ward hier ter inligting aan VMEQ-leds herhad In Bagel

(b) ease studie
Concerning the first term of reforence 14 CIE parti-
¢ipating countries provided the relevant information
in respect of the total and per capita power con-
sumption, proportion of power sonmmptian for
lighting in the total electricity consumption and the
consumption of light sources (a) incandescent (b)
fluorescent and (¢) HID lamps. Unfortunately in
respect of the R.S.A. this information could not be
extracted despite npnud efforts by the SANCI
corvespondent. ogarding ease studics very Litle

achieved within the past quadrennium. It was
However resolvad that. thls Committee be. redeslgn:
ated TC 4.9 — Lighting Economies — for the next
quadrennium which is a more appropriate deseription
of the scope of this Committee which should enable
the Committee to submit & final report within its
terms of reference by 1983.
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12 Report on, discussions at Kyoto

The Chairman reported that a computer programme
had been set up to evaluate the information received
rom rticipating countries so that realistic
forecasts could be made concerning the future appli-
cation of existing and new developments in light
sources within the cconomic framework of energy
consumption, energy costs and increased produc-
tivity.
The infarmation supplied concerning the proportion
of electric energy consumed by lighting indicates sa
far that in Europe this amounts to between 8% to
12%, As far as Ameriea fs concerned, there appears
to be a large variation between diffarent consumer
groups and no definite information could be suppl
as these figures were still being evaluated and
studied by them.
It wae the consensus of the meeting however, that
much more detailed statistical information is required
T countries before an accurate evaluation
could be made and the computer programme realis-
tieally implemented.
“L3 Future Programme

It was resolved that those member countries who
could assist should provide information on definite
case studies concernin; improvement to and/or
alterations to existing lighting installations with
specific reference to the economie benefits and in-
luence upon productivity.
Finally it waa resolved that as lighting economics
Was becoming @ vory relovant factor with the prace
tical application of approved de i i
teria that an all-out effort is required by all member
eountries in providing the relevant statistical infor-
mation 3o that & final report and recommendations
can be submitted within the next quadrennium.”
“Technical Commitiee TC 4.6: Roud Lighting:

The Chairman reported that considerable work had been
done by this Technical Commitiee which had had one
Recommendation (12/2) and six Technical Reports pu-
blished by the CIE during this last quadrennium.

Subcommittee 3, Lighting of Tunnels, has now completed
its investigations into the lighting of threshold zones and
Draft 7, which is only an cdited version of the previous
dratt, will be voted on by members before the end of
October and, as this is expected to be accepted, will be
sent to the Action Cormittee for final appraval as scon
as possible thercafter. Two papers on this subject were
presented “Aduptation Luminance of Drivers' Eyes Ap-
proaching & Tunnel Entrance in Daytime” by Darisada,
Yoshikawa and Yoshimura (Japan) and “Visibility Re-
quirements for Highway Tunnels” by Gallagher and
Freedman (USA). The lntter was based on n research
programme which included the Teactions of 10000 mo-
torists to different lighting levels at the entrance to one
tunnel in the United States. Although the data abtained
was extremely interesting, it was felt that as these were
related to one tunnel only, and therefore only one back-
ground, this investigation did not fundamentally change
the conclusions of Narisada,

Subcommittec 4, Fundamentals of Rond Surfaces, is pre-
paring & report about lighting and road surfaces which
will include, with the reflection properties, such aspects
a5 surface texture, composition, markinge, skid resistance
and noise reduction. This work is being done with the full
collaboration of PIARC and joint moetings have been
held. The final report, expeeted in 1981, will be of in-
terest to all engineers cancerned with road construction.

o papers were presentes e Relationship between
Reflection Propertice, Composition and Textures of Road
Surfaces” by Burghout ema (Netherlands) and
“Effects of Wear and Composition on Road Surface Re-
flection Properties” by Nielsen, Sorenson (Denmark)
Forsberg and Perason (Sweden).

The draft roport, by Subcommittee 5, Rosd Lighting for
Wet Conditions has now been nccepl Il be pu-
blished as a Technical Report by the Action Committee
in due course. Research in Scandanavia has shewn that
over the past two years, accidents had 45%
under wet rond conditions, whereas the increase on dry
rouds was only 15%. Thers was still a need for all coun-
triea to study the effects of road lighting under wet con-
ditions and 1o feed hack data to CIE. An important aspect
is ﬂ:e visibility of road mrfl'klzrg! under these conditions.

1 of Lighting

is a long term project which will investigate the concepts
of supply and demand, visusl performance and visibiltty
levels with the aim of providing a visibility basis for the
mext revision of CIE 12. It is hoped that this will alsa
provide answers to the questions of when to light or not
to light and what standards should be adopted. All this
work is based on accident data.

Subcommittee 2, Road Lighting and Aceidents, was still
investigating numerous reports which continue to be re-
ceived. It was decided that the old 1960 CIE report would
e revised and published in three sections.

1. A statement, aimed at the highest levels of manage-
ment and policy makers of approximately 1 page in
lengith setting out the overall position.

A more dotailed statement aimed at advisors to the

h sign and Economics, has
shown that it is not possible to compare global costs and
lighting qualities, ss costs of equipment, Iabour and elec-
tricity varied considerably, The need for “‘recipe” systems
waa discussed, as well as the advantages and disadvan-
tagea of the forms ndopted in CIE publication 34, which
gives different tables for individual lanterns, and the
BSS system which give
eight

only on control and throw, appears to offer better scope.
It was felt that the work f compiling “recipe systems,
should be left to ench country to draw up their own for
their own use, but that these should all be based on the
standaxds set by CIE.

at
administrators giving more data with
relationships,

Full details of all studies which would be of greater
interest to application engineers and students. This
subcommittee anticipates that its werk will be com-
pleted in 1980,

Mr. Marsden presented a paper entitled “Road
Lighting and Accidents” compiled by himsclf and
Messrs. Havgraves, Cobb and Seott (UK. This paper
was based on the extensive rescarch which has been
conducted in the UK for the Transport and Road
Research Laboratories in Englund. Although the
numerous data eollected have not yet been fully
analysed, there fs much information which is of grest
interest. Tn summary the quantity of light provided
:‘ppenﬂ to have the greatest effect on sccident re-
uction, overall uniformity has some effoct bu it
significance is as yet “not proven”, whereas glare
appears to be the least important component.

7, deals with i and s working
with TC L1 on an overall revision of the CIE vocabulary.
8, Lighting and Asti formed

during the last quadrennium as a result of an approach
by the International Astronomical Union, A report has
been drawn up on the effects of road lighting on sky
visibility and gives practical advice ta lighting engineers
on co-operation with ustronomers and on lighting design
in the vieinity of observation areas.

Yates (Suoth Afrien) to investigate and report on the
Justifieation for street lighting other than road aceidents
and will cover aspects such 18 the road envirenment, resi-
dential and pedestrian orientated sreas, city contres,
lighting and crime nnd nesthetics

A. H. L. FORTMANN
SANCI REPRESENTATIVE/SANKV VERTEENWOORDIGER
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Tn. photographs show:

- electrical equipment kiosk complete as installod.

2 kmsk with cover removed showing meters and
m.C.

3 hus Im n:emhly mounted on back of equipment

n.m xllunralmm cover the use of an efectrical equip-
ment kiosk when housing 9 single phase domestic
KWH meters with miniature circuit breakers. Any
giher type of electrizal or nonelecrical equipmant
can be housed in a similar mas

ange of standard electrical equipmant kiosks is
avalablo with1 door, s show I Iusuriont having
an overall depth of 340mm or alternatively with 2
doors (ane on each side) having an overall depth of
430mm.

The equipment board which is 19mm treated block-
board is fitted 10 a galvanised steel frame mounted on
a root. Alternativaly, if installed on a concrete floor,
the steel frame can be bolted to the floor, Equipment
can ba Tited o either side of the sauigment bowd.
In the illustration shown, the live equipment is fitte
Gt B Bk oF i b i et il Ui
the cover is removed. The cover is fixed by bol

to the frame,

The meters are read by opening the door onl
the meter reader is thus protected from the
equipment.

The galvanised stoel frames include a range of holes
act as a gland plate and to accept
various sizes of cable glands as shown overleaf,

and

The covers are manufactured in heavy duty glassfibre
rainforced plastic to S.A.B.S. 147, They are thus
resistant to corrosion,  The colour is light grey to
S.AB.S. 1091/F.48.

The root is also in glassfibre reinforced plas
the design can be used with a concrete roo
is desired,

All of our electrical equipment kiosks include
danger signs in three languages and are black on
yollow to S.A.B.S. 872

We also manufacture a wide range of other products
including Yachts, Modular Buildings, Trolleys,
Agricultural Spray Tanks, Litterbins etc.

but
this.

SIGN OF QUALITY

CAPE TRANSVAAL NATAL
(021) 95-2165 (011) 836-4593  (031) 78-3718
;,Oﬁ;m;&;l;m lom 834.4160 .0 BOX 13
APE Tt 0. BOX 260092 snnmﬂ
ENGINEERS IN PLASTICS TELEX 57-24112 5.A. ExcoM 2023 615
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REPORT:

INTERNATIONAL MEETING
OF T.C. 64:

ELECTRICAL INSTALLATIONS
OF BUILDINGS —

Pretoria: 13-17 October 1980

The meoting was attended by 58 delegates from 18 member
countries under the Chairmanship of Mr. A. A. Middlecote of
the SABS, The South Afriean delegation consisted of Mr, H.
Goldie of the Department of Public Works, Mr. V. A. H, Me-
Donald of the Electrical Contractor's Association, Mossrs,
. H. Lawrence and J, V. Grant of the SABS and Messrs. J. D.
Dawson and J, A. Loubser of the AMEU.
A very long agends was prepared and only o brief summary
i3 sat out hereunder,

1. A report to note the results of the voting which toak place
accarding to the 6 months’ rule of the following prelimi.
MArY reportsi—

a. Isolation and ewitching.
b. Devices for isolation and ewitching.
<. Safety supply systems.
d. Protection against thormal effects,

Z. Reports of Working Groupsi—
WG 1; Definitions.
WG 2: Current carrying capacity of conductors and re-
lated overcurrent protection.
External influences,
Effects of current passing through a body.
Supply to caravans, boats and yachts,
Earthing problems concerning data processing
equipment and related matters,
Disconnecting times and related matters.
1: Demand on diversity.
inspection and testing.
WG 18: Isolating and switching.
WG 14: Safety services and standby supplies,
WG 16: Construction site installations,
WG 18: D.C. Components.

3. Discussion on preliminary documents for inclusion in the

rules

Sealing of passages for
Current earrying
Switchgear and controlgea
Identification of the PEN conductor.

Use of overcurrent protective devices in TT systems.
Protection against fire.

Classification of industrial equipment with regard to
protection against eleetric shock,

Proposals for amendments to IEC publicati
Problems of requirements for HV installation.
Requirements for electrieal installations near kitchen
sinks and laundry tubs.

Classification of switchgear and accessories from the
view point of protection against electric shock.

ectrical wiring.

n 364-4-41

® err mmsanes

The South African delegation had only limited suceoss with
their proposals, presumably because of the fact that our
leader Roger Everatt took ill the week before the commence-
mant of the meeting. Fortunately, I can report that his eon-
dition is now much better.
All the activities for the week, meetings as well as socials,
‘were arranged by the SABS under the competent guidance of
r, Middlecote and I am convinced that our overseas visitors
were favourably impressed with our country. Therefore we
‘want to sincerely thank the SABS and Mr. Middlecote for the
competent arrangements.
It was Mr Middlecote's last meeting as Chairman of TC 64
after a period of 10 years. He has slready received Henorary
Membership of aur assoclation, so all that Temains to be said
is — “thank you very much”,

VERSLAG:

INTERNASIONALE VERGADERINGS
VAN TK. 64:

ELEKTRIESE INSTALLASIES

VAN GEBOUE —

Pretoria: 13-17 Oktober 1980

Dio vergadering is bygewoon deur 58 afgevaardigdes van 18
lidlande onder die corsilterskap van mnr. A, A, Middlecote
van dic SABS. Die Suid-Afrikaunse afvaardiging het bestann
uit mnr. H. Goldie van die Departement van Openbare Werke,
mnr. V. A, H. McDonald van die Elektriese ontrakteursvereni.
®ing, mnr. B. H. Lawrence en mnr. J. V. Grant van die SABS
en mnre. J. D. Dawson en J. A. Loubser van die VMEO,

’n Baie lang agenda is voorberei en slegs 'n kort opsomming
word hier weergegee.

L. Verslag oor die resultate van die stemming gehou volgens
dic 6 masnde reél van die volgende voorlopige doku-
mente:—

a. lsclering en skakeling,

. Apparaat vir isolering en skakeling.
<. Veilige spanningstoevoersisteme,
d. Beskerming teen termiese cffekte.

2. erslae van Werksgroepe is:—
WG 1: Definisies.
G 2:

& van geleiers on
oorstroom beveiliging.
Ekstorne invloede,
Effek van elektriese stroom deur 'n liggaam
Toevoer na wWoonwaens, bote en jagte.

ivm,

ting.
Isoleerskakeltye en verwante items.
i Aanvraag en diversiteit.

: Konstruksieparsele,
+ Gelykstroomkomponente.

3. Bespreking van voorlopige dokumente vir insluiting in die
reéls
Afseil van kanale vir elektriese bedrading.
Stroomdravermotns.
Skakeltuig in beheertoerusting.
Identifikasie van die PEN-gelejers.
€ Gebruik van oorstroombeveiligingstocrusting in TT-

sisteme.
1. Beskerming teen brand.

& Klassifisering van nywerheidstoerusting m.bit, besker-
i ese shak,

ming teen elektrie:
. Voorstelle tot wysigings van IEK publikasie 364-4-41
i. Probleme met hoogspanningsinstallasies.
J. Vereistes vir elekiriese installasies in die nabyheid van
opwasbakke,
lassifisering van skakeltulg en bybehore m.b.t, bevei-
liging teen elektricse skok.
Die Suid-Afrikaanse afvaardiging het masr beperkie sukses
gehad met hulle voorstelle, wat moontlik te wyte is san die
feit dat ons leier Roger Everatt die naweek voor die nanving
van die verga vry ernstig siek geword het. Gelukkig
an ek rapporteer dat dit nou heelwat beter met hom gaan,
Al die aktiwiteite vir die week, vergaderings sowel as sosiaal
is deur die SABS goreé] onder'die bekwame leiding van mnr.
Middlecote en ek is soker dat ona norsese besoekers ' bale
gunstige indruk van ons Jand gekry het. Langs hierdie we
wil ons dan vir dis SABS en mnr. Middlecote baie dankie sk
vir die bekwame reélings.
ié was mnr. Middlecoto se laaste vergadering as Voorsitter
van TK 64 na 'n tydperk van 10 juar, Hy het alreeds oro-
lidmaatskap van ona vereniging ontvang, dus al wat ons nou
i ie dankic”.

J. A. LOUBSER

NTATIVE/VERT
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REPORT: 44th MEETING OF THE
INTERNATIONAL ELECTROTECHNI-
CAL COMMISSION

Sydney, Australia, 21 May-2 June 1979

36 Member countries were represented by 060 delegates who
see concernd with intexnational standardising in the dield o
electronics w

VERSLAG: 44ste ALGEMENE
VERGADERING VAN DIE ELEKTRO-
TEGNIESE KOMMISSIE

Sydney, Australié, 21 Mei-2 Junie 1979

Die 36 lidlande was verteenwoordig deur 660 afgevaardigdes
wat aan die internasionale standaardisering op die gebied van

Homage Is puid to our Auslmlmn hosts and in particular to
Messts, R, D. M. Mathews, W. 1. Stewart and K.
Pirsons for the. eomapeient arrangements which made the
meeting such a great success,

My personal thanks also to Messrs. A. A. Middlecote and J. V.
Grant of the SABS for the arrangements which they made
in this connection.

TECHNICAL COMMITTEE NO. 64:

ELECTRICAL INSTALLATIONS OF BUILDINGS

The South African delegation consisted of four members vis
Messrs, R. Everatt, Loubscr, H. Goldie and R. Pinto,
the first tivo baing permanent members of the South Afvimes
National Committes, Mr. W, Barnard also attended a few of
the TC 64 meetings.

A very long agenda had been prepared for the meeting and a
brief summary is here set out.

Rmm on the voting on the acceptability of draft docu-

a Egtmu!inn of Maximum Demand.
b. Tabulation of common Tules,
& Enrthing and protecivo conductors.
d. D.C. touch vol
. Voltags vnts
Reports by working groups

Discussions on draft documentn for incorporation nto the
rules;

B

Deﬁv\ltlnru

Protection, gener;

Protection against e!eclrlc shock.
Pratection against fire,

Siichgexr and comtrol gear.
Lsolation and switching.
Functional switching.
afety and standby supplics.
Identification of conductors.
irements for special locations.

4. Pm[l'llllne of future work
Due to lack of time the items marked * were not discussed.

All the secretarial documents referred to under 1 had r

ceived o favourable vote and wil be published by TAT a dos
course as additional parts of document 3
The reports dealt with under 2 were generally devoid of con-
tentious matter, merely indicat way in which the
s were working and the extent, of progrsss.

draft documents noted under 3a and 3 b were acceptable

T i caunirles fr yoting, The
dratt document doslt with under S vias & very }m
indeod ‘as found that U.K. were closely ali L \mn
SA. fn calling for mmm delatlen ot frreamic

grrreTrRss e .rr

en

Hulde pord gebring aan ons Australicse gashero en voral
re. R, D. Waldie, F, M. Mathews, W. L. Siewart en K.

Piinons v dis bckw:mm reilings wat die vergadering so 'n

Kroot sukses gem .

My persoonlike dank ook aan mnre. A. A. Middlecote en J. V.

Grant van die SADS vir die roilinga deur hulle gotret in did

TEGNIESE KOMITEE NR. 64:
ELEKTRIESE INSTALLASIES VAN GEBOUE

arnard het ook enkele van TK 64 se
vergaderings bygewoon,

’n Baie lang agenda is voorberei vir die vergadering en 'n
opsomming word hier weergegee,

Verslag oor die resultate van die stemming gehou oor die
aanvaarbaarheid van die volgende voorlopige dokumente:—
& Beraming van Maksimum Asnvraag.

b. Tabulering van algemene
© Aarding ¢ belknmlnnwrlcirn

d Gelykstroom sanreskspanning.

e. Spanningshan

Verslag van vlrlr.l

Belmi!n' van vmrlnvlm dokumente vir insluiting in die

o Detinisies,
Beskerming, algemee:

Beskersing teen »!ekmcse skok.
Beveiliging teen br

Risiko van brand.

Bedradingsisteme.

Brandskerms,

Skakeltuig en beheertoerusting.
Tsolering en skakeling.

Punksionale skakeling.

Velligheid en bystandstocvoere.
Ldentifisoring van gelelers;

Vereistes vir buitengewone omgewings,

B

SrFerERnsan sr?

4. Program van tockomstige werk
As gewlg van 'n gebrek aun tyd fs items f, g en h nie be-

spreek ni

X1 0lo WKretaritle dokumente waarme il verwys i, is goed-

gekeur, ¢n sal dus binnekort gepubliseer word as bykomendo

dele tot dokument 864,

Die verslac ander 2 gonoer het nie veel bespreking ull[tla!:

nie omdat dit meer die rigting wastin die werklgrv:-pe werk

as00k die vordering tot dusver aangedu

Voorlopige dokuments Sa en 36 18 sasvits en sal onder lede

gesirkuleer word vir stemming. Die voorlopige dokument wat

onder 8¢ behandel is, was 'n baie swak poging deur die work-
Verenigde Koninkryk het S.A. ondersteun Lyv.m.

die weglating van se

ing
ke klousules, Meeste van die

ments and extensive
alevaat claises, Mot of the UK. and BA. commments wora
aceepted by the Committee for Incorparation in & re-written

. en S.A. se kommentare is aanvaar ie komitee en
nl ingesluit wurd in die herskrewe dokument, In besonder is
n 8.A van besker-

document; in particular, an S.A.
v.\m protection required on everhead lines -m nc("ph

The documents referred to in 3 and 80 wore technically in-
poccious ot the commitiss, AETood, UOeY BISSMITE. Erims
UX. and S.A., ta transfer elsewhere large scetions of text
which properly belonged to installation requirements rather
than to means of protection.

176

ming op bogrondse i e
Die dokumente waarna in 3 en 3¢ verwys word is tegnies
anskadellk masr onder druk van dic VR, en SiA. et G
komitee ingestom om groot gedeeltes wat in werklikheid in-
stallasie vereistes is na ander dokumente cor te plass.
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A number of mogifications were scccpted by the Committee
but few of these made any significant alteration to the content
of the document which will, after modification and editing,
be cireulnted to all countries for voting under the “Skx Months
Rulo”, The same result followed the discussions on “Func-
tional Switching™ (3j).
The document dealing “Safety and Standby Supplies’
‘was a good one and, with minor modifications nccepted by the
Committee, will be cirenlated to all countries for voting under
the “Six Months Rule”. The principal modification is that the
document will deal only with Safety Supplies.
On the last day of the meeting it was resolved that the most
important item on the agenda “Requircments for Special
Locations” (3m) should be brought under diseussion and
other less important matters defe
A brief explanation is needed at this point. For some years a
Working Group (WG 8) had been engaged in eodifying the
external influences which had a bearing upon the design
an installation and, more , in stipulating what mea-
sures of protection and what installstion techniques must be
applicd in relation to the external influences. The external in-
fluences are listed on page 6 of the SABS Code of Practice
Premises and the WG 3 eodification gives
an alphanumerical statement of the degree ta which any in-
nce may be present,
The intention has been that the same measures of protection
and the sarse installation techniques would be applicable
whenever the same combination of external influences occur-
red.

The Committee's deeision was that WG 3 be directed to —
— preparing separate prescriptions for apecific locations,
these locations to bo stipulated by National Committees.
usly with their work on the applica-

tion of the codification.
~ using the South Afvican tabulation as & basis for the
latter work,
and the Committee further ngreed that tho system based on
“d"rmmt:l:" would eventually supersede the individual pre-

seri
Thus the moeting. ended, as far as S.A. is concerned, with a
partial success in the midst of failure; in the uverall scene,
however, the S.A. gontribution to the proceedings was & major
#0d valuable one. It was heartening to find committee deci-
$ions changed by virtue of S.A.'s special knowledge in regard,
£ prevalence of lightning or the occurrence
of poor earthing, canditions; it was interesting, too, to find
the USSR delegntion once again secking S.A.'s assistancs in
putting their points cross. As a final touch it was gratifying
that the Committee unanimously agreed, subjoct to the ap
Broval of the Central Committee of the 1EC, to hold its next
meeting in S.A. in October 1981,

Mr. Middlecote has now for many years been the Chairman
of TC 64 and the meeting -hiehni‘:’w be held in S.A. in Octo-
ber 1981 will probably be the last under his Chairmanship, 1
there is & person who fully deserves the title “Ambassador
for S.A” that person will be Mr. Middlecote, therefore we
‘want to thank him for a task well fulfilled.

COUNCIL OF THE IEC

It was also my privilege to attend the meeting of the IEC
under the Chairmanship of Prof. N. Tagaki (Japan).

Matters that were discussed were inter-al

1. Liaison between the IEC and the Internationsl Standards
Organisation.

2. A report in connection with the preparation of ISO/IEC
guidelines over self-certifying,

3. Guidelines to the determination of the technical eompe-
tency of test laboratories.

4. The determination of the necessity or not of a internatio-
nal third party certifying scheme.

5. Guidelines in connection with the implementation of inter-
national standards.

6. Future General Meetings.

In this regard it can be reported that these meetings will be

held as follows:—
1980 June in Stockholm, Sweden.
1981 May in Geneva, Switzerland,
1982 June in Rio de Janeiro,

AMEU CONVENTION MAY 1981

‘n_Aantal wysigings is asnvaar tov. 8i, maar weinig van
hulle het in werklikheid enige effektiewe verandering aan dio
wese van die dokument tewoeggebring. Hierdie dokument sal
nou volgens dio “Sos-maande-redl” onder al die ledelande ge-
sirkuleer word vir stemming. Dieselfde geld ook vir die doku-
‘ment. oor “Funksionele Skakeling” (3]}

Die dokument wat handel oor “Velligheids- en Bystands-
toevoere” (3k), is ook met k sigings nanvaar en sal aok
nou vir stemming volgens die “Ses-maande-redl” gesirkuloer
word. Die enigste belangrike wysiging in dié verband is dat
die dokument nou slegs oor eiligheidstoevoere sal gaun.

Op die laaste dag van die vergadering is duar besluit dat die
belangrikste item op die agenda nl, “Vereistes vir buiten-
gewone omgewings” voorkeur moat geniet bo sekere van die
minder belangrike items.

Ter verduideliking kan genoem ward dat vir 'n hele aantal
jare reeds 'n werkgroep (WG ) besig is met die kodifisering
van eksterpe invicede op die ontwerp van 'n installasie; en
moer onlangs in die stipulering van mate van beskerming en
installasie tegnicke a.g.v. sodanige cksterne invloede. Die om-
gewingstoestande wat 'n invloed het op die bedrading word
genoem op bladsy 6 van die Gebruikskode vir die Bedrading
van Persele van BS en WG 3 stel 'n alfanumeriese
kodifisering voor waarvolgens dia grasd van invloed bepasl

Xan word.
Die doel hiervan was dat diesclfde mate van beskerming cn
installasie tegnicke altyd van toepassing moes wees waar
dieselfde kombinasie van eksterne invioede teenwoordig was.
Die beskissing van die komitee was dat WG 3 opdrag gegee

— Aparte beskrywings vir spesificke omgewing voor te berel
en dat die verskillende nasionale komitees die omgewings-
wat kan ontataan ulteensit,
— oort te gaan gesamentlik hiermee met hulle werk oo nan-
wending van die kodifiseringstelsel.
— Dia 8., tabelleringsmetade te gebruik
stelsel.

'n basis vir die

Verder het die komitee ook besluit dat wanneer die kodifise-
ring voltooi is daar weggedoen sal word met die individuele

beskrywings.
Wat S.A. betref het die vergadering dus vir ons gedeeltelik
sukses beteken. As geheel gesien was die Suid-Afrikaanse
Irae groot en wasrdevol. Dit was ' riem onder die hart
om te sien hoe sekere beslissings verander is vanwed S.A. s
besondere kennis or onderwerpe s00s by, die weerlig en swak
beaardingstoestande. Verder was dit ook interessant hoe dik-
wels 'n afvaardiging so0a die van Rusland die Suid-Afrikaanse
standpunt ondersteun het en ook staat gemaak het op die
s iging 50 ing _om hulle
punt te stel. As finale punt was dit baie nasm om to
sien hoe al die lede van die komitee eenparig ingestem het
om die volgende vergadering van TK 64 gedurends Oktober
1981 in S A, te hou.

Mnr. A. A Middlecate het nou vir baie jare as Voorsitter van
TK 64 opgetres en die vergadering wat gedurende Oktober
1981 in S.A. gehou sal word, sal moontlik die laaste wees
onder sy Voorsitterskap. As danr neu iemand is wat die titel
“Ambassndeur van S.A" ten volle verdien dan is dit mne,
Middlecote. Langs hierdie weg wil ons nou vir hom baie
dankie s& vir 'n task welgedaan.

RAAD VAN DIE IEK

Dit was verder my voorreg om die vergadering van dis Raad
= die IEK met Prof. N. Tagak (Japan) as Voorsitter by
woon,

Sake wat 0., bespreek is, was:—

1. Skakeling tussen die IEK en
qunl:‘m.

. 'n Verslag oor die voorbereiding van 1S0/IEK-rigl
self-sertifisering. S e

Riglyne vir die bepaling van die togniose bevoegdheid

van toetslaboratoriums.

Die bepaling van die nodigheid al dan nie vir n inter-

nasionale derde party sertifiseringskema.

Htiglyne oor die implementering van internasionale stan-

daarde,

Tockomstige Algemene Vergaderings,

die verband kan gerapporteer word dat die vergaderings

a3 voig gehou sal word:—

1980 Junie te Stockholm, Swede,

1981 Mei te Geneva, Switserland,

1982 June te Rio de Janeiro.

ie Internasionale Standaar-

P

Fe
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The President once again drew the attention of all to the fact
that during the meeting of the Council which was held in
Moscow it was resolved that representatives of host countries
must coneur beforehand that all the members of the TEC will
be welcome in their respective eountries, Cous addressing
invitations to the IEC must realise that they invite the orga-
nisation as a whole, All of the three host countries mentioned
above have agreed that all members will be welcome.

GENERAL:
The decision taken by the AMEU to send a delegate to the
General Meeting of the IEC was undoubtedly the correet one.
¢ 8.A. National Committee very often comments on pre-
hunnm‘y documents and just as nﬂzn our comments are,
without any reason, rejected by the working group with the
words, “nat. acceptod. The final declsion stil resty with the
Main Committee of TC 64 and if we can be present the scalo
can still be turned in our favour as in fact happencd quite

often during the preceeding mecting. Ieliere that 1 o
uita eategorically that 5.A. is ane of S

e e e “USA, ‘England,
ek e

mwl.usllo.

Die President hot woer eons almal se sandag daarop gevestig
dat daar tydens die vergadering van die Rasd wat in Moskou
gehou is, beslult is dat verteenwoordigers van gasheerlande
vooraf moet instem dat alle lede van die IEK welkom sal
wees. Lande wat 'n vitnodiging aan die IEK rig, moet bese
dat hulle dic Organisasic in sy geheel uitnooi, Aldrie die gas-
heerlande het toe ingestem dat almal welkom sal wees.

ALGEMEEN:
Dic besluit van die VMEO om
na die Algemene Vergadering
gtmyteld die vegte s
dikwels kommentaar
dikwels word ona kmmn‘n!;mr sonder enige rede geignoreer
woorde “nat accepted”, Die finale
besliszing 18 cgter by die hnafknmu«u van TK 64 en as ons
teenwoordig kan wees & die skaal in ons gums
awas soos wat dikwels gebeur het. wedurende die afgelope
vergadering. EK glo dat ek sonder twyfel kan s dat S.A. cen
van die groot hyﬂrnnz: i tot TK 64 suam met lande so0s die
VSA, Engeland, Frankryk en Wes-Duitsland.

su)'r

die T striieer b TE &4
van EK te stuur, was on-
e R

My perso the conference ings were
A sl Hhres diseasalons it repre-
oiatives of the various countries and 1 ho
knawledge in our country. Foin. 1 Whtk: bo axbrase e
thanks dor tho exceptiansd experiepes faiead, first of all to
the AMEU and secondly to our President, Mr. Botes,

slso willingly stepped down 0 8 ta snable me io auend the
conference.

bydrae tot die kunfswivsl"v"“ghnze was
mrlng. EK het egter baie geleer, et die

Hiermee wil ek my dank uitspreek vir die besonderse onder-
vinding eerstens tecnoor die VMEO en tweedens teenaor ons
President, mnr. Botes, wat gewilliglik teruggestaan het sodat
ek die vergadering kan bywoon.

LOUBSER

LA
MEMBER ur TC 64/LID VAN TK 64

STRAIGHT AND

JF FIBREGLASS
STREET-LIGHTING
POLES

Manufactured by:

FRITSCH FOELLMER ENG. (PTY) LTD.

® THE OLDEST-ESTABLISHED GRP POLE
MANUFACTURING COMPANY IN THE R.S.A.

P.O. Box 4081, DURBAN 4000

CANTILEVER TYPES

Tel. (031) 839640
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REPORT: 45th GENERAL MEETING OF
THE ELECTROTECHNICAL
COMMISSION

Stockh 1980

VERSLAG: 45ste ALGEMENE VER-
GADERING VAN DIE ELEKTRO-
TEGNIESE KOMMISSIE

1980

Stackhal

BY MR. P. J. BOTES, PRESIDENT

The 45th General Meeting of ths International Electrotechni.
cal Commission was held in Stockholm, Sweden from 2 fo 13
June 1980 and I was privileged to be able fo stiend this
mecting as President of the AMEU, The meeting was attended
by more than & 1000 delegates from 39 countries.

Such was the agenda of the General Meeting that there wete
yery few discussion points in which I could participate excopt
Technical Committee 23 ‘Electrical Accessarics’ under whidt
Technical Subeommittee 33C Worldwide Plug and Socket
Qutlets' is incorporated. South Afriea holds the secretarist of
Technical Subcammitteq 23C, I also

In my report on the International Electrotechnical Committee
Congress held in Nice, France | mentioned that the highlight
of the congress was the acceptanco by the delegatos of Tech-
nical Committe 23C of a square pin 16 A plug and socket

pointed to formulate proposals and incarporate certain recom:
mMendations. The new Chairman of Subcommittes 23C fs Mr,
B. L Foleher of Sweden.

At the meoting of the Main Committee, Le. SC28, South
Afriea invited the Technical Committee 48 well as Subcommit.
tee 23C to meet in the Republic in the Spring of 1981,

I also attended o Committee of Action meeting when the
R8.A. was still a member of that Committee, The Committee
was chaired by the Acting President, Dr. V. L. Popkov of
Russia, in the absonce of the President Dr. N. Takagi of
Japan. Various lisison matters on standards and investiga-
tions between IEC, TAEA (International Atomic Energy
Agency) and 180 (I i Standards i

DEUR MNE. P. J. BOTES, PRESIDENT

trotegniese Kommissie het vanaf 2 tot 13 Junie 1980 in Stock.
Bolm, Swede plansgevind. Dit was my voorreg om hierdie
vergadering ns President van die VMEO te kon bywoon, Die
vergadering is bygewoon deur meer as 1000 afgevuardigdes
van 39 lande.

2 ctrical Accessories’, waar-
onder Tegniose Subkomitee 23C ‘Worldwids Plug and Socket
Outlets’ ingesluit is. Suid-Afrika hou die sekreta
Tegniese Subkomitee 23C. Ek het ook die geleentheid gehad
om die sitting van Tegniese Komitee 59 ‘Performance of
Household Electrical Appliances’ on Tegnicse Komitce 841
‘Luminaires' by te woon.

Dit was dan ook vir my 'n voorreg om die vergaderings van
die Rasd en die Komiteo van Aksic te kon bywaan.

In my verslag oor die bywoning van die Internasional
trotegniese Komitee Kongres wat in Nice, Frankry

die aanvanrding deur
Komitee 25C van 'n vierkantige pen 16 A prop en sokuitgang
in 25 mm en 50 mm modules as die enigste standaard. Sedert.
dien het die Nasionale Komitees van die verskillende lande
it en in Stockholm is na jarelange oorweging
it om terug to keer na die ‘ronde pentipe en is
werksgrocpe aangestel om voorstelle in dié verband te formu.
leer, wat sekere aanbevelings inkarporcer. Die nuwe voor-
sitter van hierdie Subkomites 23C fs mar. B. I. Folcher van
Swede.

2

Tydens die vergadering van die Hoofkomitee, nl. SC23 het
Suid-Afrika beide die Tegnicse Komitee en Subkomite 230
uitgenooi om in die Lente van 1981 hier te vergader.

Elk het ook die Komitee van Aksie se vergadering bygewoon
toe Suid-Afrika nog lid van die Kemitee van Aksie was, Die
Waarnemende President van die 1EK, Dr. V, I, Popkov van
Rusland, het opgetree an Voorsitter in die afwesigheid van
dle President Dr. N. Takagi van Japan. Verskeie liaison-
gevalle met botrekking tot standaarde en ondersocke tussen
die IEK, IAEA (Internationa] Atomic Energy Agency) on die

were discussed, Prof. Linnquist, representing the International
Conference on Lightning Protection, addressed the meoting
and called for a system of co-operation between the two
bodies, viz. IBC and ICLP. As n result the IEC decided to
commence work in the field of lightning protection and “to
les, or,.whete possible, international standards

for lightning protection for structures and buildings as wel
45 for persons, installations and contents in or on them”, in
pe: n with other i i in this field.

Of importance was the discussion on microprocessor assem-
blies and the need for international work to ensure that the
interface conditions. between microprocessor assemblies and
Lie equipment with which they were used were satisfactary.

¢ Committoe also dealt with a Swedish Committee's pro-
posal that consideration be given to the standardization of
cable lugs and methods for connection by means of crimping

« Standards was_hesprec]
Professor Linnquist wat die ICLP (International Conference
on Lightning Protection) verteenwoordig, het die vergadering
toegespreck en gevea vir 'n sisteem van samewerking tussen
die twee liggame, nl. dic IEK en die ICLP. As gevolg hiervan
‘et die TEK besluit om te begin werk op die gebied van Weer-
ligbeskerming om ‘rigl; o of waar moontlik,
internasionale standaarde vir weerligheskerming vir strul.
tare en geboue sowel as persone, installusies en inhoud of
daarop', in declname en samewerking met ander internasio-
nale komitees op dié gebied,

Van belang was die bespreki
rings en die id vir
om te verseker dat die skeidingsvisktoostande tussen mikro-
prosseseermonterings en die toerusting wat daarmee gepaard
gaan, bevredigend is.

van mikroprosseseermonte-

Die Komitee het ook die Sweedse komiten e voorstel dat aor-

weging geskenk word aan die standaardisasic van kabelora

en die metodes van verbinding deur middel van keimping, be-

spreck. Die Komitee het ook onderneem om te begin werk
il ik

next General Meeting will be held in M
and in 1982 in Rio do Jaineiro, Mr. W, A. MeAdums of the
U.S. was clocted as President.

AMEU CONVENTION MAY 1981

aan fot van sonenergle in elektriose

Soos alreeds vermeld, het ek die voorreg gehad om die Raads-
vergadering as lid van die Suid-Afrikaanse Nasionale Komitee
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Four members of the Committee of Action had to be elected
in place of the four retiring members, viz, Republic of South
Africa, Canada, Germany and Japa a, Yugoslavis
United Kingdom and Naly were slacted. AlHough contries
are involyed in the electlons, it i in fact persons who are in-
volved. South Africa was represented by Albert Alfred
Middlecote, Deputy Director General of the S.A. Bureau of
Standards and formerly Test Engincer of SAR. & H, Ho has
led delegates to the International Elcctrotechnical Commis-

sion's annual general meetings at —

Munich (1968)
Aix-les-Bains (1964)
Tokyo (1965)

Tel Aviv (1966)
London (1968)
Teheran (1969)
Washington (1970)
Brussels (1971)
Athens (1972)
Maunich (1973
Bucharest (1674)
The Hague (1976)
Nice (1976)
Moscow (1977)
Florence (1978)
Stockholm (1960)

At the Washington meeting (1970) he was appointed Chair-
man of IEC/TC 64: ‘Electrical Installations of Buildings' for
a period of 7 years. The chairmanship was
further three 19° uth

to the Cammitice of Action of the IEC, Mr, Middlecote served

s Fresident of the S.A. National Commitice for 4 period of
Stx years, In 1978 ba was Appoluied i his porsonal capacity
to serve for a further two year perlod on tns Commitien of
Action in the Intereat of the S.A. Natlona] Gommittee of the
IEC. During this period he was alio a member of the Advisory
Committee' on Safety (AGOS) of the TEC Mr. Middlecote
held various prominent positions such #s

E!!ﬂdnnt of the Federation of Societies of Professional

wm'la President of S.A. Inatitute of Electrical Engi-
1908 Pl‘llldﬂm of Council for Automation and Computa-
lonorary Member of the AMEU.

President of Associated Seientific & Technical
Enulﬁirl of 8.A., 1979/80,

Various representatives of the AMEU who attended the Inter-

condueted himself and the high esteem he commanded.

8 mantiound, the el Counifine SCI8 nd Subesramit.

23C were invited to have their next meeting here in S.A.
The Exceative Gounell of the ADMBD decked fo entertan i
delegates in an appropriats mamner.

I would like to express my appreciation for the privilege 1
had of attending this meeting, and my personal thanks to the

SABS and Mr. Middlecote for the arrangements made for
me.

n bywoon. Die volgende Algemene Vergadering word in
Mnntrem:: Switserland en in 1982 in Rio de Jano
e W. A. McAdams van die V.SA. was verkies tot Presi-

is wat in die verkiesings betrokke is, is dit wel persone wat
daarby betrokke ia.
Albert Alfred Middlecote, Adjunk- Direktour-generasl van die
SAH?, ‘voorheen ‘l'uﬂsin;mlwr van die Suid-Afrikaanse
poorisei en Hamens, s die persoon wat Suid-Aftika ver-
Tet. Hy het afgevaardigdes gelei na die Inter-
nasionale Elek\mug-niran: Kommissie se Algemene Vergade-
¥ings te —
Miinich (1956)
Aix-les-Bains (1064)
Tokio (1965)
Tel Aviv (1966)
Londen (1968)
Tehoran (1969)
Washington (1970)
Brussels (1971)
Athene (1872)
Miinich (1878)
Boekarest (1974)
Den Haag (1975)
Nice (1976)
Moskou (1977)
Florence (1978)
Stockholm (1980)
Tydens die vergadering in Washington (1970) is by nangestl
as Voorsitter 64: ‘Elektricse Installasies van Ge-
boue’ vir 'n tydperk van 7 jaar. Die voorsitterskap is vir
verdere drie jaar verleng in 1977. Toe Suid-Afrika
‘was tot die Komitee van Aksie van die IEK, het mnr. Mlliiﬁe-
cote daarop gedien President van die Suid-Afrikaanse
Nasionale Komitee vir 'n tydperk van 6 jaar. Gedurende 1978
is hy aangestel in sy persoonlike hoedanigheid om weer vir 'n
1y'dp"k van twee jaar op die Komitee van Aksie te dien in
lie belang van die 8.A. Nasionale Komitee van die IEK. Ge-
dun:mir dié tydperk was hy ook lid van die anllgheldud.ﬂu»
Komitce (ACOS) van die IEK. Mar. Middecote het. verskele
vername poste beklee, onder andere
Die President van die Federasie van Genootskap van Pro-
fessionele Ingenieurs.
1077/78: President van die S.A. Instituut van Elektriese
u

ident van die Raad vir Outomatisasie en Bere-

1972; Erelid van die VMEO.

1977: President van di eWetenskaplike Assosiasic en
Tegniese Genootskap van S.A., 1970/50.

Verskele verteenwoordigers van die VMEO wat die Interna-
Elektrotegni

sionala lese Kommisse bygesoon het, kan getuly
van die bekwaamheid en waardigheid ormee mnr. Middle-
cote opgetree het en sal ook kan ge‘ul. ie baie hot ag-

ting wat hy afgedwing het.
Soos vermeld, o die Tegriose Komitee 5C28 sowe as Scb-
komitee 23C uitgenoo die Lente van 1981 hul verga-
dering in S.A. te hml sz Uitvoerende Raad van die VMEO
$5k Henl v Ty Hlerdi kibentiodt - Sermctlbn
gepaste wyse te onthaal,

Langs hierdie weg wil ek grasg my dank betoon vir dic voor-
¢ wat ok gehad het om hierdie vergadeving te kon bywoon

asook my persoonlike dank uitspreek teenoor dic SABS en

mnr, Middlecote vir alle redlings wat, vir my getrof was.
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MNR. A. A. MIDDLECOTE: SABS

Menser die President, dit gee my n groot genoed om dic be-
epreking van die verslag van mnre. Loubser en Botes oor dis
Algemene Juarvergaderings van die Internasionale Elektro-
tegniese Kommissie in te lei.
Sover bekend, is die TEK waarskynilik die oudste Internasio-
nale ingenicursorganisasio — meer spesifick elektrotegmiese
ingenieursorganisasic in die wéreld,
Op 'n vergadering wat in 1904 in St. Lous, VSA gehou i, is
die gedagte die corste maal geopper dat stappe gedoen moet
word om die samewerking van die tegniese verenigings van
die wéreld te verkry deur die aanstelling van 'n verteenwoor-
digende kommissic om oorweging te skenk aan die standaar.
disasic van die nomenklatuur en asnslagwaardes van elek-
triese uitrusting en masjinerie,
80 het dit dan gebeur dat die TEK in 1906 gestig is tydens
'n vergadering waarvan mnr. Alexander Siemens, 'n id van
die groot. Duitse Siemensfamilie, die voorsitter was.
Die cerste president was die bercemde wetenskaplike Lord
Kelvin, en die tweede beroemde Amerikaanse ingenieur Elihu
mson.

Suid-Afrika s deur mnr. Lee Murray op hierdic stigtings-
vergadeting verteenwoordig en ons is dus met, reg trots daar-
Op dat ons reeds sedert die ontstaan van die IEK met die
organisasie geassosicer kon wees.

The first IEC meeting was officially attended by Bernard
Price in 1938 after the formation of the SA National Commit-
tee with the support of the Government, The National Com-
mittee was centred round Kelvin House and it is interesting
to note that the AMEU was initially represented by E. T.
Price, T. Woolley-Dodd and J. Roberts.

After the Second World War the SABS became responsible
for the National Committee and I have boen President sinee
1 attended my first meeting in 1956 which was held in Munich,
The st represented in 1971 by that fine ‘baan:
breker' Gabricl Theran, otherwise known s “Gawie”, Since
Iumn the Annual General Meetings have heen attended as fol-
lows:

1972 Athens — Jules von Ahiften and Emil de Villicrs
1974 Bucharest, Rumania — Emil de Villiers. Emil came in

late to participate in the official main meeting and sat
ong the Russian delegates next to the President him-
self. Thereafter he was known as Emil de Villiersvitch.

1975 Den Hasg — Eugene Pretorius with whom it was a
great pleasure to discover the intercsting parts and
people of Den Haag — who loved reading the “High
Dutch” newspapers and eating “haring”.

1976 Nice — Pict Botes who set the town alight and became
Intrigued with the “topless”.

1977 Moscow — Ken Robsonvitch who successfully evaded
the KGE and the tempting baits heid out.

1079 Sydney, Australia — officially Mr. Loubser, but un-
officially that great bowler and boomerang expert and
sporting oquipment importer, Wessel Barnard us re-
presenting Johannesburg Municipality.

1980 Stockholm — Piet Botes now as President and Bennie
van der Walt, the secretary of the AMEU.

This year the IEC celebrates its 75th anniversary and I have
arranged for you all to have copies of the official anniversary
symbol.

In considering the 1EC one must realize that at present it
conaists of 44 member countries and produces about 150 offi-
clal documenta and standards per year.

Eight thousand documents are accumulated per year tovering
the work of 81 technical committees and subcommittees which
hold over 100 meetings every year.

MR. P. J. BOTES: ROODEPOORT

Mnr. die Prosident, ek het niks by te voeg tot my verslag nie,
behalwe die VMEO to bedank vir die voorreg om hierdia
rgadering te kon bywoon, en u ta vestig op die
belangrike werk wat mar. Middlocote op internasionale gebied
vir Suid-Afrika doen soos in die verslag uiteengesit,
Langs hierdie weg wil ek grasg namens diec VMEO John
Dawson wat_ces IEK in Montreaux, Switzerlund
numens die VMEO bywoon, 'n voorspoedige rels toewens,

CHIEF INSPECTOR OF FACTORIES —
HOOFINSPEKTEUR VAN FABRIEKE

MR. D. H. FRASER: PRESIDENT

We now proceed ta the next item on the ageada, the Address
by the Chief Inspector of Factories. Mr. Gus Weich, is well
known to all our delegates and therefore needs no introduc-
tion. We are grateful to him for his understanding of the
problems of Municipal Electrical Engineers and his logieal
approach to the administration of the Factories Act and the
Eleetrical Wi ’s and Contractors Act. I personally had
the pleasure of being & member of a small team under his
fatherly care and discipline, ove

. He was still able to smile when he
was parted from his luggage for several days in and
‘when members of his party got a bit out of control at times.
T was, therefore, delighted when he agreed to address this
Convention. I am sure that what he haa to say will be both
ining and thought provoking. Mr. Weich s leaving for
overseas tomorrow, so I count it as 4 great honour that he

AMEU CONVENTION MAY 1981

has found it possible to bo with us today. He does have to
Ieave at the luncheon break. I now call upon Mr. Weich.

MR. A. A, WEICH: CHIEF INSPECTOR OF FACTORIES

Mr. President, I want ta thank you very much for your kind
invitation to me to address this Convention. I hope that this
honour does not come my way as a sop but
tion of the very healthy mutual respect for
has grown up between the ment and your Association:
1 ma that my pleasant association with the AMEU is.
one of the things 1 treasure very much.

The trouble with creating safety legislation is that lines have
1o be drawn and limits set. On one side of the line you are
law abiding and on the other you are a felon. Of course if
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aim at. If you do this, those with higher standards may get
smug, snd hopeflly those with lower standards will start
worrying,
So where do you set the standards? At what level do you
draw the line between rectitude and recidivism? It is not
tasy, becansa hard gained experience, advances In technology
and research may show you that the line was originally
drawn in the wrong place in any case! Does one consult ex-
perts and solicit their assistance in setting standards? Yes
Mr. President, we do consult experts and even the AMEU.
But than one sympathises with the company who advertised
for a one-armed sccountant and explained their reason that
when aceountants are asked for an opinion and recommenda-
tion they will always say: “On the one hand this but on the
other hand, that!
Sure we regularly consult the experts, but unfortunately we
always receive the very best of advice on the pros and cons
and in the final analysis we must still make the decision much
to the delight of some and to the disapproval of othera! What
hap, ou move the line and set o higher stan

they are now below it, while those who were below ariginally

discover they are falling further behind, yet neither have

changed their practises, only the lines set by the law have

been changed and, mueh 1o the consternation of everyone, an

lement of certainty hes gone. And how we néed 1o bo cor-
ain!

L would like to think of the legislators in connection with
industrial safety as taking part in the technological progress
of our time and not, 1 some would havoe it, acting s
P agency. The rising dmmd
for basic commodities ch sk food, syntheties, energy, ser-
Vices etc, calls for a corresponding reply of technologieal
advance and sophistication; safety legislation must not be out
of step with this march of progress.
Government regulations must protect life and property
against the hmrd: associated with new technology but at
@ same they must ereate a favoursble climate for
technological development and optimum use of materials,
Processes and techniques. This flexible attitude must however
not he Bl fia M il acn unless the implications of the
are also known and understood by the statutory
Auth-ﬂuu D {4 s piEIG Al sy Vo 1 i asng

This interplay between the advance of technology and the
necessary restraints by Government could be likened to a man
riding a bieycle — he has to go forward in order not to fall
off. The legislator must. therefore advance at a satisfactory
pace but industry must respect the necessity for any re-
straints that are imposed.

The knowledge required for the technological progress is ge-
nerated by the resesrch and experience of many people and
can no longer be contained in a fow standard works or in the
expertise of a few people. The transfor of knowledge there-
fore is necessary in order to stay abreast of the expanding
technology. In & relatively small country such as South
Afrien this transfer of knowledge is possibly of greater im-
i than o, the larger induseial cauntries Beckise o2~

rience does mot repeat itself so often here

B e hiitie ety T Seontic o
Tould ‘:h;re!ure bo widely shared in order that all may
benefit from it. The statutory control should therefore inte-

grate itself into the national scene so that it may stimulate

and be stimulated by common expericnce, eontribute to the
Common knowledge, look after the safety mspects satisfacto-
rily but not hemper progress!

control, enly T i
hs-l ite control costly. Allow me, in

nt Directar of Ih: Health and Blfltr xecutive in
Bmln: John Dunster:
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“We will use the best practicable means. We will keep expo-
sures as low as reasonably achievable but we will not, we
cannot, provide absolute health and safety. It is often
that the only safe level of radiation is zero — perhaps it is.
Certainly the only safe le
oy safa level 5 1o Ta sere. 1 you s st dead safe
you will have to accept being safely

Here I may add that a safe level for e]aclnﬂly is a “no valt”
situation!

Lam a firm believer in the 20/80 theory. Many of my collea-

gues do not agree with me and this convention may. also be
horrified at the mere thonght; What this Diiloscoly adds up
to is that one achieves 80 percent results for the first 20
percent eHfort but that no simount of eHfort will achidve 100
pereent resulls no matter how great the effort. This does not
mean that one must not do one's best, but in trying to Teach
perfection one may get bogged down in details and never go
any further!

This reminds me of the story of the fellow who was given
the job of felling a tree. He consldered an axe job too untidy
and that he would cut the tree down with a saw. After some
searching he found & saw but this was blunt. To sharpen the
saw he found a me which had scen better days and would
not do the joh. Mr. President, when last heard of, this man
was investigating the machine tool mrlnulql and the tree is
still standing!

The Electrical Wiremen and Contractors Act is, I think, an
cxample of such Iegisation which set out to gain absalute
control of electrical wi .e. registration of every

who as much as wud’aed a mnd\lw: during ln:txllltllm and
the inspection, by the suppliers, of every bit of wiring work
dong in their areas of supply. Notwithstanding the valiant
efforts of departmental inspectors, and those of local author-
ities who, in the pursuit of their querry — the illegal wire-
man — strove to disguise themselves to resemble street lamp
posts or easual members of the public, more often th
failed to secure a convicth today it can confidently be
said that a very large slics of wiringwork indeed is done by
unregistered persons aided and betted by all concerned.

On the other hand, .uppl-m soon found that there is a ve
Sitiie liml o U wninbes of Inspectarm they can smploy
h the result that the inspection of all wi

recommendations have been welcomed by most responsible
bodies with a sigh of relief, With the assistance of your
association and other interested parties it is hoped to strike
a better balance between safety | e e Proposed
ations on electrical to be under
the Factories Act.
This brings me to another point that bears consideration and
that is the question of how to accept responsibility wibout
attempting to institute aboslute control, I have alre
few very interesting arguments with péople in luﬂluﬂty i
‘maintain mz Sty will only accept responsibility for et
thing if they ean actually sit on everything and eve:
ot ik e 7 i i imposaibla they camnot, see e uuy
can accept any responsibility at alll
It would be extromely dangerous for me to even try to lay
down any guideliness but I can only point out that it should
be possible to accept responsibility for something provided
reasonable steps have been taken to control that something.
Reasonable steps could be defined as those which & resson-
sble man, I rolevant factors into aceount, Scting
carefully and judging objectively, would take If presented
with the same ‘set of circumstances, It transpires that those
people who are Teluctant to aceept responsibility
ting into a court with being found guilty by & court. It is my
opinion that a truly responsible person would have the cou-
rage of his convictions to defend his actions against all
camiers, even in & court of law!
Mr. President, I wish to thank the Convention for giving me
2 hearing but, beforo I close, I want fo say that b it
to find

wislator sets out to create order out of chaos anl

e thst through same quirk of faia worse chaoy ensuse.
This situation is very suceinctly epitomised in the following
two quotations:



In lauding Newton, Alexander Pope's epitaph on him acelaim-
ed Newton's contribution to seience and the understanding
of the Universe in the following very fitting lines:

“Nature and nature's laws lay hid in night,
God said ‘Let Newton be' and all was light",
Sir John Squire, no doubt frustrated by Einstein, answered
this one with:

“I did not last: The Devil howling ‘No:

Let Einstein be!” restored the status quo”.
1 hape Mr. President that my name will not one day be sub-
stituted for that of Einstein when people survoy the safety
legislation and its administration in my term of office!
Thank you.

MR. E. DE C. PRETORIUS: POTCHEFSTROOM

Mr. President, when you invited me to open the discussion on
Mr. Weich's address I, at that stage, did not quite realize that
I actually had joined the fraternity of guys who rush in where
angels fear to tread, as I could so easily land myself on thin
ice or get myself confronted by o man whe, although his name
means soft, ean become rather ruthless when one neglects
one’s homework! Nevertheless, it is inderd o great honour to
do 50 and I will endeavour to do justice to an excellent paper
and its eminent author.

‘n letsie oor die referent: Mnr. Weich fs in 1921 — glo dit
as u wil! — in A gebore terwyl sy vader, 'n predikant,
s

v é a

grond is seker die belangrikste bydracnde fakior dat mnr.

Weich nog steeds 'n goeie Christen is, en ek 58 dit met die

Erootsto agting) het Augustus Alfred o.a. in Calitzdorp en

Kenhardt grootgeword om nd matriek in die meganiese in-

genicurswese te studeer aan die Universiteit van xl?“r‘»;:i
to

engineers and earn  thousand
Nu sy universitére loopbaan sluit hy hom aan by die SAS as
meganiese ingenicur en hy ontwerp ‘n aantal nuwighede vir
stoomlokomotiewe. Ek verstaan hy was ' regte “fundi” op
hierdie gebied. Daarna bogeef hy hom in die milieu van Ver-
dediging en doen baanbrekerswerk op die gebied van krygs-
tuigontwikkeling. Maar heelwaarskynlik sy grootste monu-
ment was die mobiele veldkombuls wat hy van nists af ent-
werp en ontwikkel het; dit was die cerste in sy scort in die
wireld en word vandag nog net so gebruik.
In 1965 tree hy in diens van die Department van Arbeid as
Adjunk-hoofinspekteur van Fabricke en word in 1978 bevor-
der tot Hoofinspekteur, 'n pos wat hy met groot onderskeiding
beklee. Dit in kort wat die referent betref.
The word “idle” appears twice In the title of Mr. Weich's
paper. Idle, according to my dictionary — it is a very up-to-
date one becwuse it contains all the four-letter words! —
means: doing no work, not employed, not active, not in use,
avoiding work, lazy. Mr, Weich no doubt must have chosen
this title with his tongue in his cheek unless he was mindful
of what Jerome K. Jerome said in his book *Idle thoughts of
an idle fellow”: “It is impossible to enjoy idling thoroughly
unless one has plenty of work te do."”
Dit i 'n groot genoes om van mnr. Weich te verneem van sy
wanrdering vir die noue band en die hartelike samewerking
wat daar tussen ons, die VMEO, en hom bestaan. Ek is cen
van die paar bevoorregtes wat al verskeie kere op intieme
viak namens die VMEO met mnr. Weich beraadslaag het en
ek kan konstateer dat daar lanklaas, indien ooit, so 'n weder-
= vertroue tussen die VMEO en die Hoofinskepteur was
en glo dit is slegs tot heil van beide partye; ek hoop dit sal
so voortduur, selfs nadat mnr. Weich afgetree het. En wat
met 'n persoon saam te werk wat so prag-
(al tik hy jo op die vingers, en tereg ook, as
v nie jou huiswerk gedoen het nie); hy staan met sy voets
vas op dic grond en fs nie 'n verstokte wét- en regulasiemaker
en letter-van-die-wet man nie, 5003 dan ook blyk uit sy refe-

It is gratifying to know that we have a Chief Inspector o
Factories who is conversant with the Law of Diminishing
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Returns, which js so appropriate to safety legislatio
amusing story about the fellow who was given the job of fel-
ling & tree must have reminded many of us of that gem of o
ballad: “Therc's o hole in_the bucket, desr Henry, dear
Henry!”) He refers to the imminent abolition of the arehai
Electrical Wiremen and Contractors Act. To me this is a per-
sonal realisation of an ideal cherished for many years, which
n, at the very first Technical
Meeting of the AMEU (in Bloemfontein), I advocated such a
move, to which the then Chief Inspector ret

dead body.” Here again we owe our indebtednes
Weich's pragmatism.
Mnr. Weich raak 'n baie teer punt san, nl, die kwessie van
verantwoordelikheid, ek neem aan in konteks van die Wet
op Fabrieke, Masjineric en Bouwerk, en dat dasr so maklik
daarvan weggeskram word, iets wat hom blykbaar verontrus.
Is die rede vir die skuheid om verantwoordelikheid te aan-
vaar nie moontlik daaraan te wyte dat sommigo inspekteurs
van die Departementvan Mannekragbenutting, in die g
van 'n ongeluk, veral 'n noodlottige ongeluk, skynbaar onver-
biddelik, ongenaakbaar en hulle optrede, weer eens skynbaar,
vervolgsugtig en subjektief gekleur is nie? En dat 'n onakul-
dige persoon in die hof kan beland nie? Ek self het ecn keer

n
seun in 'n substasic opgedoen het nadat, so het die hof b‘e’::"nd,
hy en sy maats vermoedelik daar ingebreek het, Die hof het
my onskuldig bevind, ook aan gewaande cortreding van regu-
lasies onder die Fabrickswet, maar dit nadat ek en my vrou
amper senuwrakke was en regskoste vier syfers beloop het.
Dan begin 'n mens wonder of dit die moeite word i

of Mr. Weich's pay

ich, in the words of the

Thou we uide,

I am convinced that, in your years of retirement and when
looking back at your present office, you will be able to use
the words written by Newton in a leiter to Dr. Hentley: It
I have done the public nny service, it is due to patient
thought "

In saluting you, our guide, philosopher and friend, it is indeed
A Ereat honour to prapose a vote of thanks to you for your
Tot 40 idle thoughta and your greatly valued association with

e AMEU,

MR. C. ADAMS; PORT ELIZABETH

Mr, President, Mr. Weich's thoughts on Industrial Satety
Legislation are like a breath of fresh air and really give
one hu;_-e for the future. His refreshing outlook on safety
legislation can only be applauded, and I wish him long lis
and more power to his elbow,

The main problem relating to safety is that it is unfortunately
3 ery sublctive werm, and vhat may bo coniderad Dertoctly
safe one persen mi Vel risky t . L

Weich sppesra to be awake to s peablens e o s o, M
tory control must look after the safety aspects satisfactorily,
but not hamper progress.”

1 hearlily endorse Mr. Weich's views on ultimate contrel, and
the impossibility of legislating for 100% safety: Unfortuna-
tely in South Africa in the DE!‘- il

Tk, I sincerely hope that Mr. Weich
succeeds in getting his 20/80 ideas across.
One thing that perturbs me about the way legislation is
drafted, is the lack of consultation. Mr. Weich assured us that
bodies such as the AMEU would be ¢onsulted, but 1 would
appeal for a change in the method of consultation. When
1awa ave drafted this is done very much in isolation by Gove
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ernment departments and their legal statf, and the draft bill
is then published Tor comment, Usually w\ly one months is
all for comment, whlc i very mucl short for &
major Act such as the revised Factories Ak il be. The
commeits ste then studiod by the Government deparment
and, very often, e is made to the Act

1 would like to see amendments to the Factories Act handled
in the same way as the SABS handles the preparation of
standards, by the ereation of a eommmﬂa em!::n_(ng all in-
terested partios, who then discuss, alter the
dnrl i Tinalissd which in geaarally
o the majority of peaple. For the safety legislation
the Cabetiins. Shavdd Toeiue’ seaniacons s’ 45 the
Chamber of Industries, Chamber of Mincs, Bullding and Givil
Engincering Industries Federation, AMEU, etc, ete.

this system each isation has a far greater

to comment and influence the cwm of events, because com-
ments are made at meetings and can be more fully discussed
than it is possible to do by ‘Way of written comment on &
draft act.

In conelusion, I may say that 1 am awaiting the new Act with

interest and would thank Mr. Weich for giving us & glimmer

of hope that it will be a progressive picce of legi -
you.

MR. L. BOYACK: PRETORIA

Mr. Weich's point that the mmlnunm must, be formulated in
such a way as not to stifle technological wivanes. Lu valid.
Howerer. the tatement.that this fIexible.attitude must not
be built into legislation unless the jmplications of the develop-
ments are known can, in practics, sometimes be difficult to
achieve, How often does one not hear the statement, after the
failure of equipment or after investigation has indicated that
& particular item of equipment is at risk, that the equipment
was designed and built to the best standards and engineering
knowledge available at the time. Pretoria cen
sive first hand experience of this situat
cumstances the transfer of knowledge is extremely fmportant
and it is suggested that this transfer of knowledge and ex-
perience could be i.mpmved !iy more informal group discus-
sions on & warkshop patte:
smqu control ytrwlden m— the safety aspects. However
enance of equipment to n munhcwry standard is
bemlmng extremely diffiealt in view of of expe-
ced staff and the high turnover rate in ereain municipal
=1eummy undertakings,
ln conclusion Mr. Weich must be congratulated on his efforta

for electrie:
promulgated under the Factorios Act. This will make provi-
Flon for limitod inspeetions o be carried out by the supply
authority, and wﬂl to some extent relieve the difficult staff
situation. Thank

RDL. C. VENTER: JOHANNESBURG
Mar., die President, ek wil dit vir u baie duidelik stel dat ek

heeltemal saamstem met wat mnr. Weich hier gesé het en ek
verwelkom sy mugter deako in verband et Volligheidrwet-
gewing, Daarmee het ek geen fout te Vin kan egter
nie asnvaar dat mi ‘wat daarteen mklﬂl li. verantwoorde-
lik is nie. Ek dink byvoorbeeld daar is veramtwoordelike
mense wat hulle ook verl!l het teen die afslm!’lﬁng van die
Wet op die
Now hoor i s fo. et fou hulawerk dosn mnm i kan
prast met mnr. Weich. Ek weet nie presies wi by bedoel
word nie. Ek het vier kinders — kwalifiseer ek nou?

ndments

em-mn Act only be placed into operation when the provisions

of the new Oceupational Health and Safety Act comes into

operation ?

Secondly, there is n strong feeling that (a) the registration
wiremen, in terms of the new Act, should by

a register
jectrical Contractors, and that should alse be the function
nr the industry. I say the Industrial Council should handle
that and so alleviate the stress and strain on the Government.
T do believe that when the industry controls itself, a lot will
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be done {2 gt greater- ncoaptance of the astety. Tulations
Thank y:

MR. J. V. GRANT: SABS

Firstly, may 1 say I did enjoy your talk, Mr. Weich, very

much as usual,

When the wiring code is made compulsory, we are going to

have the following position:

The Code states that all electrieal equipment, every item of
ectrical equipment, in an electrical installation, must comply

wnh the applicable specification.

At the moment this rule is nmnr lmnd It was, in fact, in

the wiring regulations and Wi ¢ taken too seriously.
en we come to face the 1»:‘ it ymgm be & different posi-

tion.

First of all, the Bureau of Standards s going to be, perhaps,

in a little bit of trouble. Our resources are going to be

strained if we are going to have a lot of equipment for test-

ing. We are, ourselves, approaching manufacturers in this

now asking you, Mr. Weich, is, will there be
1 Iatitude to allow people to comply with the rele-
vant. specifications? Thank

MR. DENNIS KENEALE: ECA

We weloome the decision to scrap the Flectrical Wiremen
and Contractors Act. We believe that it has been more protee-
tive to the artisan than the contractor himsel?; in fact, it's
been a piece of legislation that has caused & lot of aggrava-
tion to contractors in the past.

‘We also believe that the Industrial Council should hnve no
the persons who are registered to supervise
commission. work. We belleve that. this Is 8 fanction of the
Government and, as far as the Industrial Council's having a
say in the registration of contractors, is concerned, we would
ot go along with that, Thank yo

MNR. A. A. WEICH: HOOFINSPEKTEUR VAN FABRIEKE

Meneer die President, eerstens wil ek grasg baie dankie st
aan die sprekers vir die pragtige wor

wat jy van die doofe sé, want partykeer ken jy hom ni

Ten eerste, mar. Pretorius, wat die punt opgehaal ||¢l. van
vervolging. Nou wil ek net sé dat ek baic jammer is vir die
persoonlike ondervinding wat hy gehad het, maar die Departe-
ment el e vervolgings in nie, masx wol dlo Prokurcur.
Generaal. Die Departement met die beskikbare getuies 18 dit
voor aan die Pmkllnm‘-ﬁenerlll en hy besluit of daar '
sask i, dan ni. Die howe besluit dus of io persnon skuldi

nie.

Mr. Adams has suggested that there should be more consulta-
ton in. the drawing up of this type of legislation. I would like
% assure Mr. Adams that we consulted wi

the llunld)u]mu Obviously
A committee like that too big, because you know what hap-
pened to the horse tlnt was designed by a committee and
tarned out to be a co
Mr. Boyack h mxuted more formal group di
Unfartunately Mr. Boyack, as much as T would (!‘m':unlm
more group discussions between industry and users an
partment, we are only & very few people and we find that
our time is cut out. in administering the Act from day to day.
: ug:;y‘:;!:nmdnudu"mdag; " pqnlu:lbi; but until 1 have
staff, and unfartuna am
s, that will be imposeible, gl
is dit die voorneme om nie die Wet op Elektrotegniese Draad-
werkers van die Wethoek af to haal alvorens die regulasies,
wat in opdrag van die Regering onder die Fabriel
kom, klaar opgestel ia nie.
gebeur.
Ek weet almal verwys hier na die Staatskoerant waarin 'n
ander Wet afgekondig Is met die voorneme om hierdie Wet
te skrap en hom onder die Wet te plaas. Meeste mense Iees nie
die Stastskoerant klaar nie — ek wil net 8¢ 'n mens moet jou
huiswerk doen — en dit s& vanaf 'n datum wat deur die

is nou in die proses om te
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Stastspresident afgekondig sal word, en dit is waarop dit eint-
lik neerkom. Die Stantspresident sal nie die skraping van die
Wet nadat die Parlement dit goedgekeur het afkondig alvo-
dens dio regulasies nie klaar is om ook afgekondig te word
nie en dit sal gelyktydig geskied.
Oor die aspek van wie dic helo Klomp moet beheer, guan ek
nie nou op in nie. Ek is baie jammer, die Wiehahn Kommissie
het hormelf daarop uitgelaat in de Wiskort wat ‘baie duidelik
+ wat gedoen moct word. So ek sal nie niou in 'n debat hier-
vor betrokle raak nie.
Mr. Grant, whether there will be & period of latitude, as
you've heard from my epeech, we are latituds. Thank you

MR. D. H. FRASER: PRESIDENT
Thank you Mr. Weich, you have fully justified the confidence
we placed in you in providing us with an address that was
and though king, In asking
you to accept a tie bearing the AMEU emblem as o token
o apmcisect woul “Suiiest that you pack it with your
baggage u don't find the opportunity to wear it
o s e i i, ‘perhaps when you visit Prineess Graco
for your aftwrnoon tea in Monaco it would be the appro-
priate apparcl to wear, Thank you very much Mr. Weich,

CLOSING SESSION
AFSLUITINGSESSIE

MR. D. H. FRASER: PRESIDENT
Madam Mayor, distinguished guests, ladies and gentlemen we.

tion, knowing what heavy demands there are on .
The return of the ladies, too, adds eolour and beanty to the
scene and, with due deference to the conscientious male dele-
gates who have Bk it o e i et
inctly improves the m the main table.
T trust that you have enjoyed your programme and spared
;ll occasional thought for your men folk hard at work bltk
ere.
‘We have now come to the final run-down of the Convention
Jehen, gerhapa with 8 twingo of sadness, we drave proceedings
a routine which has almost become o tradition

i m AMEU!
1 would like first of all to invite Her Worship the Mayor of
Durban to say a few words on behalf of the host City.

HER WORSHIF, COUNCILLOR MRS. 8. C. HOTZ

Mr, Prosident, President Elect, Ladies and Gentlemen, if you
lock at the programme you will see that the closing session
in due ko commence at. 16h45 and there ar four speakers
final ftem on your progremme is 20h00 —
of ua upproximately et cver cne hour for our closink
addresses. Please don't have an; sbout my going on for
an_hour R today | am fecling particalurly sensltive sbout
lengthy Lo apening ceremany is filled with
S o exp(- — closing something is tinged with a
Titls sadnass, Zor 6 beinga bo s ond. whatovee i Jocknd
forward to by o many, but | an sure that you will sl take
wway very many happy memories. | should like, on behalf o

s, the

that gives each

it was. I say suceess, Mr. President, because you have had a
fair amount of radio and press coverage which I have fol-
Towed closely.

Closings are also times for congratulations and it is very

fitting that the organisers of the Conference receive acknow-
ledgement, for & Conference of this magnitude with s many
delegates does require a great deal of expert 50,
90 Dehat? aC DiiP b s 1 s et Y8 1o Job e ot
Anything r.h-t is succe will always have women involved
and to those women who very obviously worked so hard be-
hind the secnes I am sure the men have appreciated your
efforts.
1 have today perhaps a far greater understanding of the
whols of our electrical undertakings not only in Durban but in
South Afrien and it cannot be denied that, in the development
of our eountry from being of the third world to the highly
industrislised nation that it is teday, electricity has played
s vital role. That role Mr. President will coninue to
s the demands for energy neceswury to meet the need
2 the Fatiura have o be mat: This fs why: shia Conveen has
been of as great importance as your past Conventions have
been and those in the future will be.
Mr. President, I make this appeal to your organisation and
that is, when you look to the future and future Canventions,
don't loso sight of ono of the most vital areas which has been
overlooked in the development of our uvum.ry and ﬂ\lt is
electrical ulation in Lilg black areas rous in
my welcoming address that 1 am fully aware ot whai 1 bein
done in cost, but at the same time T ask the
S P i e el LB e e
skirts of our cities. Are we not hoping to solve problems in
one ares at the expense of another?
We as a City Council supported by our officials would wel-
come the opportunity to provide the expertise that is needed
to provide this facility round our own eity, but it needs eapital
expenditure which local wuthority budgets do not extend to
and I take this opportunity to appeal to central government
%o try to find the financial aid that is required even if we
can all only start in a small way.
When I welcomed you all to Durban, I did remark that there
sees. It

a compliment that so man)
mothar, [ know it s not alwayy eaty to get Wy from home
and your presence ouch of glamour and gracious
i e O et A v iy s it
prevailed. The natural instinct, I know, is to rush home at the
T2 of » Canference, ba T do hopo, tha miny of you wil ho
present at the final event — I.he ‘ball at the Country Club.

Ta Denis and Val, best r your term of office and,
em behal? af us all, T wiah you_ both well and every auecess,
and to you all may God go with you on your journeys home
to your loved anes.

CLOSING ADDRESS ON BEHALF OF
AFFILIATES

AFSLUITINGSWOORDE
NAMENS DIE GEAFFILIEERDES

MR. D. H. FRASER: PRESIDENT

It is now my personal joy and pdvﬂege to call umen Honorary
Member John Morrison to deliver the closing address on be-
half of the Affiliates. When I first asked Jnhn to_perform
this funetion I was devastated to learn that ho had a prior
commitment, because, ta me, his Part in previous Conventions
has been one of the highlights.

Thank you Jnhn for wmu}wv managing to stay with us until
today and for agree peak for the Affilistes, You wil
of course kmw that your S Sparring partner, Matt, will
follow you at the rostrum and will have the last say, so
choose your words carefully.
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Trek in by die kwagga
Maak vol met trots



M. J. A. Morrison.

MER. J. A. MORRISON: AFFILIATE

Mr. die President, Mevrou die Burgemeester, dames en here,
toe ek gister o strand sit, moea ck 'n lewensredder 5o
aandag daarop vestig dat daar 'n dame in die moeilikheid ia.
“Moenie bekommer nie”, Aanuunl hy. “Fk het haar al vier
keer gered, maar haar man gooi haar elke keer terug”.
Wel ck is al veertien keer teruggegooi met hierdie slottoe-
spraak so ek verstaan presies hoe 3 voel
Throwing my mind back to this speach at an earlier Con-
vention, I recall that I offered a survey of the different styles
of Management that wers then svailable and suggested that,
in times of busineas rtlbssmn th! "Mnallrunm Method” was
often employed. Thin ays n the basic principle
of keeping all staff cummmly in m fay wh[ln showering
them, at regular intervals, with fertiliser.

oincs, It Eollonsd Uit aalsrien wery Fesirice
loweat level on the exeuse of saving peraanntL he embarrass-
ment of having to work out their tax deductior
However, during the short space of & single mm cnndmnni
have changed radically and the pendulum of the labour mar-

+ has swang dramatically to the other extrame. Today,
Management is no longer the “Master” and has to seck the
approval of the lowliest moron on the shop floor before
making even the most Insignificant decision and, as far as
terms of employment are concerned, Dopartmental Chiefs are
working their heads to the bone to keep up with ealls for
more money and the provision of all sorts of exotic facilities,
before the potential employees are even prepared to grant
them the honour or soliciting their services.
How then, under theso changed conditions, can any buamul
survive? The ey Ties in lhc areation of a new breed o
managerial superme erbial team of wandn,ﬂnl
white winged Warrion o wnnm pimmisg your
business is poised — s 1 approach the culmination af
smeeioll b phiila S oy o
down certain guide lines, for those who follow, on what to
Jook for in these calsstial beings.
Heading your team is your Managing Director or Chief
Cover-Upper who immediately on accopting office will dele-

very shred of responsibility, thereby nntuu-ly shl(ung

e possibiity of any biame. l,qz\ve:gu]y he will be re
available at & momentis notice to take any credlt that mlrh:
be funhmmlng In keeping with the Company’s public image
— he b enormous expense, ereate what might best be
Seseribed i dn aceractive fecms, In the Torm of & glamorous
secretary — who every momning nrrives at the office looking
as if she had just been poured into her dress — and someone
had forgotten to say when!

next key exeeutive s the Financial Director, as it 15
his success in manipulating your trading results that the
most_important. deelaration of year can be made —
namely whether there will bo a Christmas Bonus or not,

e is the chap in the Company who in allowed to use
the ecientific calculatar referred to in Dennis Palser’s excel-
lent paper, bm sadly in the past his mathematical meander-
iniga with this gadget to establish tho “Discounted Profit” has
Inevitably proddoed results that have been quite disastrous.
Indeed — I was onee with a company whers mu shares were

it you had to go into a spe lecompression
chamber in order to read the ticker-tape.
The Production Director is n MUST, in that he is the une
member of the Board who can ou where to find the
factory. In his job, good lahvnr relations are of paramount
importance and the first tw have to
be devoted to "khuhng that all vmplnyl‘!s are happy, warm
and eomfort d by the oy
et o0 Akt responsible for security and, one
evening, he drove round to the factory to find two g«-nuamn.

cooking thelr supper over a rouring fire. “Who are vnu‘
enquired “Boss, we are the Nightwatchm: whit
do you watch?” — “We don't know Boss — its tou dutk £

His Chief Assistant is the Works Study Engineer, the Hatchet
Man, whose principle ebjective in life appears to be to slagh
the numbers of \’N.IJVEHIE'L to the minimum lrvn at which JL
is then physically impossible to operate. Let me tell yo

shtt 55 ey 10 b v given twa froe umu

next. day when asked how he enjoyed it he answered *Alright
1 suppose, but for considerable periads the oboes had nothing
1o do — ‘then all twelve violins played identical notes and
finally and for no useful purpose, the horns would repeat
the same passage already played by the strings. Now, if anly
Schubers had eut out all this unnecessary work, he could have
reduced the Symphony from 2 hours to 20 minutes and
probubly had time to finish the job”,

ast, but not least, you have the Sales Director — that
amisble nharurbl-r who exudes Iargess and whose sol

s to —"the customer — happy. This he dots by
z.my-mz e Tinest et 2 “Ee. Sarny BHICAE b i
delivery promises \hat are quite unbeliovabie! e yadiates
cantidencs, und = 1t bencied gostuill Yl this Goavent
moment when you ask for technical details — at which stay

s countinance assumes a hurt — hangdog exprossion in-
ating that your question sagiested that he didn't know
what he was talking sbout. I had a ease only last month
when [ was boing S e racey eatalogue on the attri-

ectronically operated garage doors. “0.K.” 1 inter-

,nma “hug now d they work? Fof & moment here s a
orrid silence and then Wll.h a sort of pittying smirk our
friend replied. “Mr. M, 1
time with Highly scientific detal icient to say that
all yo ress the button on your dashboard and the
reiiled bl gl Ll el Your wife, she
doesn’ even have to de ihat — for when they ‘e her coming
up the drive, they fly open in sheer terror”.
Such are the refinements of modern technalogy!
M. President, you will have noticed that I have deliberately
devoted this oceasion to aspects of Commerciel Management,
but in view of the comments mado in your Address it would
seem that some of your Members are presently thinking of
deserting the calm and placid waters of the Municipal or
Supply Flectrical Engineer for the turbulant and stormy
life of the Affiliat
May 1 implore them not to be so tempied. We have enengh
“Princes of Industry” out of their depth already and q
honestly the lifeguard is fed up with puihnz them out.
Finally, as this could well be the last oc that T will
speak di Behalf of the AfFilistes —— I o Tocling rather 1
Lady Godiver who, t she approached tho ond of her journey,
was heard to remark “Thank Goodness m nearing my
close”. However, before doing so, may I congratulate you
Denis on o wonderful Convention. The organisation has been
outstanding — thanks to you personally, your staff and eur
efficient and untiring Secretary — Beimie van der wu_,
the high standard and exeellent presentation of the
has added Iustes o, the secasion and the hospltiliy crommued
to us by the Mayor and the Councillors of the City of Durban
has been just fabulous.
On bohalf of us all — Thank you.
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The year of SAMITE

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

The first phase introduces hydraulic magnetic circuit breakers up to 50 Amps,
2,5 kA, and 80 Amp switches all in single, double or triple modules.
Each module is only 13 mm wide and saves up to 48% of the space on most
panel boards. They will be available shortly together with single phase earth
leakage circuit breakers up to 50 Amps, 2,5 kA, SP and neutral commen

trip, lightning arrester and a board. itch, Minirail
adaplor plates, busbar links, etc will be available for the easy integration
of the E range into standard CD|CF clip trays.
Subsequent phases will introduce higher rated SAMITE circuit breakers
and switches and § kA ELCB units.
Ask Heinemann for literature on the full SAMITE range.

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

Samite — South Africa’s breaker for the space age.
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CLOSING ADDRESS ON BEHALF
OF THE LADIES

AFSLUITINGSWOORDE
NAMENS DIE DAMES

MR. H. D. FRASER: PRESIDENT

And now the man with all the luck or, if T am to give credit

re it is due, I should say charm.

PatMiddlecote, rury Member, hus been voted
Man" of the 4Tth -\\IPE Y'nrm .1”4 (even his wi

Peppy voted for him) and for sasezt: He has

thg rivlegs of pbaking oa GaBalt of the ladlen;Shis Sfter:

s s not, the first time he has been called upon at an AMEU
Convention to perform this task and he has done it so well
in the past that we all, I am sure, look forward to some
words of wit and wisdom.

Mr. A, A. Middlecote.

MR. A. A. MIDDLECOTE: SABS

Mr, President, Ladies and Gentlenen, T was v
when I was asked to give the
the ladies. 1 have a great admiration for that hardworking
uty who attend this :rw‘nii(m and welcome this
to destroy the myth that the) ere for
pleasure — they come here to work just ke the_ st of
That is possibly the reason why my wife is attending for the
first time for 25 years. No — don't be misled by the manne-
quin parade, the Mayoress's Tea Party, or the visit to the
domestic science depurtment at the ML Su\hm Techniken
These were but short breaks in a very busy period.

honoured
losing address on behalf of

This year the ladies, under guidance of Val Fraser and Tona
Barnard with economic guidance from Diana Palser decided
to undvr\ﬂ(e some electrical engincering research to back up
their spo

They were at first 4 little upset when they heard the presi-
dential address and the need to be a eertificated engin
under the Iafkm‘\u Aet befo) undurl,\h g certain duti
and the need to be n Professional Eng

ot il R R
th led that anyane who could remain n
ctrieal engineer must be eertified
Alsa, se 18(4)(b) of the l’m(w‘mnn' T‘.imm"ﬂ'w
Act of 1968 allows for registration of any person who has
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had mot less than actical experience in work
normally performed by profossional engineer. Now it is
felt that certain of our Indies huve certainly boen doing their
sbands’ work for them for years and they must
surcly quality under this claase 18(4) (b commonly called
the “grandfather clau
But Mr. President, the gren e
the \m,—a of Diisban, object to. this & term
take the mattor up with SACPE and sty them
te change the name to the dparent elause”,

The next problem was the subject for their tesearch. They
yere Impressed by the papers presented by M. Gorven and
Mr. Pal h of which had an economic flavour. The title
. encauraged them to be practical, The
4 Minister \'ud on the need for conmervation of
energy. The Energy and the Solar E

coupled with the reeent Caborra. Ba
made up their
solar energy and its economic i
So Gentlemen, if you saw any of our lovely ladies Iying on
the beach or next wimming pocl eexposing their
sioviota fovisa 5o the son (g father) they wore not lazing.
They were purticlpating in solar energy investigations.

particular

t,

T
s mupply w-h.m  finally
would investigate

plications,

For the information of the uninformed, solar energy can be
ablatied in fwo weye. P irst, directly from the sun and
secondly by ingesting or Prmhxmx biomass — a lovely word
for plants which store the solar energy they obtain from the
sun.

An regards direet thermal co

wersion which our Ladies obtain
llective are a. to the su
|l was found that Uu; area varied con
of Jun rad & maxinum possible collective ston
of 0,7 m e more delic @ humble 0,25 m2, The
average was found to be 033 ms,
this maximum
mh!rm[-d to allow for
rts of the body which our la
Tiia matoc bins A o
the verkrampte it is
progreseive 2 The ave

rably. Some ladics

‘n . percantago has o b
g, as bikinis, of cortain
S citartiniieh e upon,
ly with the individual. For
s for the verligte 0% and for the
‘ige was found ¢

to be

This means that the average co\lmnr area of our ladies i
0,3me. At the current priee af R300/m? for collectors, this
represcnts o capital outlay of 190,00, And what do wh get

for this?
The llector ia 25 MJ/m?
per work they wil b

wn»LrlPd and stored, !nnm T5MJ or in
trical engineers, 2 kWh. At an (-(Flrmn:y of
T5% this means a net 15 kWh of energy
And now for the biomass intake of solar energy. First of all,
Natal is famed for its sugar cane — an gnormious sourse f
biomnxs but hardly to be eaten by our ladies. For

in avaflable fn a 1quid form — o Wit — tang. smirihe: Wi
can be taken preferably as a sundowner to make up for the
loss of direct solar energy that ceases at sunset.

Here again there is a variation. The progressive lady can
absorh up to 8 metric tots, the verligte 4 and the verkrampie
barely 2. An average was found to be 3 metric tots which
Tepresents 0,26 kWh of solar energy.

fruit, tho banana

Then one has to <:>lm4h‘r Natal’s nation
forn biomass and one ensily ingested.

- an excellent.

H irge variation. Some could cope with

an intake of 1 kg of bunknas & day, others as little as 100 g,

was found to be. 280 . Sinca. bana as have a

ntent of 850 kilogram culorics or 56 mega-

e that :hn average solar energy
5 kWh,

solar energy

Gentlemen, the .um have shﬂmn mu shey can on an wverage
Sonpere and store 2,0 kWh ved to lie in the

n lomg enanih, eat criough bunanas und drink enough cane.
Tw encrgy they can use to make up for ESCOM's short-
eomings and in particular during peak hours. In bed they can
keep hubbic warm. The average eloctric blanket — the most
efficient heating agent — consumen about 08kWh per night
and this can now be supplied by the wife leaving a net 1.2
EWh far n(}wr chmeniial domaalss dolien och beating eggs
s. Do away with the necossity ta swileh ot
road hmm as suggested by Carel Venter.

47 VMEO KONVENSIE — MEI 1981



Unfortunately this Convention is that type where one simply
Just eannot get to bed. Consequently our ladies will be return-
ing tomorrow with some 4 kWh of stored energy in reserve
Gentlemen, you have something to look forward to. Wait til
you get. home.
Mr. President, the ladies are very thankful for the oppor-
tunity given them to study solar energy. They feel that their
work could help ESCOM engineers considerably as regards
the siting of their tirst solar power station. They feel that if
they had been consulted regarding the siting of the firat
nuelear station there would not have been the outery there
has been from Cape Town. Let not the same mistake be made
a5 regards solar power,
It is with this in view that they would recommend that the
next Convention be held in Cape Town. You know Cape Town
has bigger and better things than either Durban or Johannes-
burg. Big mountain, Big wind. But above all they have a super
pumped storage plant at Steenbras which is the envy of both
Carel and Wessel of Johannesburg and the Mayor and Denis
of Durban, With this knowledge Denis and Frank jusy
smirked when the Mayor and Carel were vying with cach
other. Actually in strict SI units he ean store 2000 Moga-
watt, hours. Bul in woman power units this represent 500 000
woman power hours. So you sce he ean also boast that he has
the largest eleetric harem in the country.
It is with this in view that they would recommend that the
next Convention be held in Cape Town,
have to be repliced by Cape brandy bul this has & higher
solar energy content per tot and there would be a gain.
Bananas aro not readily available in the Cape but
particularly hanepoot grapes are. Unfortunately the energy
content por ki is slightly lower than that of bananas but this
is more than offset by the reduction in the pollution problem.
Bananas constitute a definite pollution threat. After all what
i ies, especially the ?[“é
n

does une do with the skin? The ladi
gressive ones in their bikins, found it very difficult to

a place to tuck away the skin. Grapes on the other hand can
be swallowed pips, skin and ail

Finally, and more important still, if the Convention could be
ol in' Sandy Bay there would be a decided increase in the
direct mversion of solar energy. There would not
be the average loss of 10% of collective arca necessary in
Durban thus increasing the energy storage. There would also
be saving in capital cost of the screening such as bikinis.
Mr, President, the Indies would like to confirm practieslly
their conclusions and recommendstions that the first ESCOM
solar power station be sited at Sandy Bay, Cape.

‘With that I would now like to thank you on behalf of the
Iadies and congratulate you on & very successful Convention.

VOTES OF THANKS AND CLOSING
OF THE CONVENTION

BEDANKING EN AFSLUITING
VAN DIE KONVENSIE

MR. D. H. FRASER: PRESIDENT

Madam Mayor, honoured guests, Ladies and Gentlemen, the
time hay come to bring proceedings to an end.
The events of the past three days are the eulmination of
months of planning and preparstion in which many people
have been involved. And of eourse many more people have
been involved in the Convention proceedings themselves, some
under the spot light and lots bohind the seene
In identifying persons and organisations whe have contri-
buted to the success function one runs o seriovs Tisk
of inadvertently omitting ene or two and thereby causing
hurt feelings. At the outset, therefore, I want to say a very
arm and gincere “Thank You" to all of you who by your
willing help and support have made the President's impossible
task possible. Not only possible but enjoyable and an event
which will bring back happy memorics in years to come,
To you Madam Mayor and to the Durban City Couneil, I must
express the gratitude of the AMEU Executive Council and
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all the delegates and their ladies for being host to this 47th
Convention and for entertaining us at the delightful Cocktail
Party on Monday night. A very sincere ward of thanks te
vou personally Madam Mayor for giving so generously of
your time to attending our proccedings. Your friendliness and
charm have brightened cach session at which you have been
present and explain your current popularity as a TV star,

My very sincere appretiation teo for your support and an-
couragement to me and Val at all times and 45 a token of
our esteem und an expression of thanks from all the dele-
gates, we would ask you to accept a small gift to remind you

staff, Miss Leigh Perch, who I would ask to come forward
and make the presentation,

One of the highlights of the ladies programme wis undoul-
tedly the Mayoress’ Tea Party at the Killie Campbell Afri
eana Library. Mrs. McMillan you were an att
#gracious hostess and on behalf of the ladies I thank you most
sincerely for your hospitality, We would also like you to
have something to remind you of the AMEU Convention and
I have pleasuro in calling upon my come forward
a small work of art produced this time by the talented
wife of a member of my staff, Mrs. John Hall.

The wife of the President shoulders a heavy burden both
before and during the Convention and for her instinted help,
encouragement and forbearance I say thank you to my wife
Val. nt]\nna!]ig may I ask you to make a small presentation
to Val.

To Annatjie van der Walt, thatk you for all the help which
¥ou so generously give on theso occasions and cspecially the
support and encouragement you have given to Val.

Two peaple who work throughout the year to make my life
casier deserve special thanks for undertaking so willingly
many extra typing and other tasks associnted with the Con-
ventian. T would like my Secretarics Mrs. Camphell and Mrs.
Paull to come up to the platform now so that 1 may publicly

i ibation to these

Only thase who have been closely involved in the organising
of an event such as this Convention will know the mount of
detailed planning and preparation required and the i

gEnise thes
Messrs, H. H. Whitehead, B. M. Lester, F, K. Royal and 8, A.
J. McKellar, Mrs. 8. D. Roberts. Miss L. Perch,

MR. A. WHYTE: DURBAN

has for Mr, Fraser, the President. The
of a wall-hanging which was designed snd
Lee Perch, it is hand-made and I can assure you this wall-
hanging, rather futuristic in style, comes with the best
wighes of all the members of the Department of both ‘high
dogree and low, Mr. President, we have much pleasure in
presenting 1t to you.

ME. D. H. FRASER: PRESIDENT
Thank you very much Mr. Whyte for an undeserver gift, [

shall place it in our offices for all to see
Many other members of my staff have been invelved in
various ofher ways, some obvious and others behind the
scenes. For example the lovely girls with the microphones
and ot the enquiry desks of on the buses have, I am sure

19



you will &1l agree, done much to brighten the scene and you
would, I know, wiéh to join me in thanking them most since-
rely. For the public addresa and rocording we are indebted
to Messrs. Dargan, du Plessis and Foley, You have done &
great. job.
'n Spesiale woord van dank san Sy Edele mnr, F. W. de
Klerk, Mi van Mineraal. en Encryicsake vir sy ampte-
like opening van ena verrigting
Mesers. Gorven, Yates, Palser and Dr. Solomon for the four
formal papers which contributed so much of importance to
this Convention. The presence of the Chicf Inspector of Facto-
vies, Mr. Gus Weich was of eourse extremely valuable and
his talk this morning hardly deserved the title of “Idle
nnuzlm" ‘which he gave it. Thank you very much Mr. Weich
‘fun” evening complete with ‘all the trappings of the
Sl it highlights of the Convention
grateful thanks are due 1o the sponsors: Aberdare, udm
Cablex, Asea Electric, Brown Bovort, Chomilie, GEG Power
Distribution, Hubert Davies Emnmm, Phosware, Scottish
Cables and Yorkshire Switchgear.
T must
suceess of this function of Anneen momn and Dick ‘Bellnmh
of Scattish Cables. On behalf of the ladies, a very big “th
you", again to Scottish Cables, for the Luncheon and manne-
quin "parade on the opening day, with special thanks in this
rigart 1o n apline Ryan for faulicns ovganiaition ia xpits st
a broken
Also on beh.l: of the ladies, appreciation is expressed to M;
J. Duggan, the staff of the Killie Campbell
Africana Library for a most interesting visit. This was fol-
lowed by u delightful luncheon at the Durban Country Club,
kindly sponsored by CuAl to whom thanks are due and espe-
cially t M. Jack Thomas for seeing 1o tho. lodies every
requirement with such grace and charm,
And finally, the ladies have asked me o express their sincere
appreciation for the arrangements made for their heneit ot
the ML Sultan Technikon by the former and present Rectors
Dr. Alec Solomon and Mr. A, Ramsamy, They wero most
impresacd by the College’s facilities and the standard of
catering and entertainment.
The floral nrm-rc.nm, m this hall -»d ut um Clly Hall and
other funetions have heen truly beau 1 record our
thanks o my friend and colleagye Tom unmy and My, Blades
staff of the Parks, Recreation & Beac)
-muk. Airg to Mr. Marahall Cuthbert, Manager Transport
it Board for hia co-operation and to his drivers
tor e tficiency aod couttasy.
To the Town Clerk and especially to Mrs. Hoarn and her stafl
in the translation section and to the typing and printing
sections, my gratitude for your Invalusble nasistance. The
Mayoral Se:talnry, Barry Armstreng, and hi staff have
been of great assistance ar usual and I thank them for that.
ftion to the Comml, Vic. J-my and his staff in
the Clty Palies for thely forbesraneo and also to the
r and staff of the Durban Publicity Dept,
Dlhun who have --mua in varlous ways in the pravision
of services or Tequirements for the Convention .wudr
Sicmens Lid,, for the txcellant folders, pens and note paj
Specialist. Contractors (Pty) Ltd, (a subsidiary of Holey
Bros.), for sponaoring the lndies corsages at the Ball Mr. and
Mrs. J, Hall for making the corsiges, iz
the photographic service

Odges, Musikland (Natal) (Pty) Ltd., Mr. B, Cunningham
— Natal Anti Shark Measures Board, “P J Becker, Ikmm

Sweets & Chocolates, Mr, Dred cedes
chinas (transeription’ facilities), Mr, Cezm gl dt
Tobaceo Corp., Mrs. Ray and Mr, Bloom — Standard Bank

(Key rings), PEHLIMQ Dulrm Co. (ilmp]e:l, Wllhn Ellis —
The Boat

of
Durban 1PLy) Lid For providing the yuht (nr d&nnlm(
the hall, Neil Davidson — Provision n of fish trophiss for hall
decoration, Nestlé Sweets & Chaco
packs to be raffeled, Jan Wells Trln -— Pﬂn‘iﬁm of music
at Convention Ball, Kelly Girl Services — Provision of trans-
eription typists, Distillers Corp. (S.A.) Ltd, — l’rovfalnn of
Miniatures, The Durban Cauntry Club for the CuAl Luncheon
and the Convention Hall,

My grateful thanks to all of them and last but by no means
least Mr. Gerhard Stanck and Mr. Fraser Bell and the staff
of the Elangeni for their courtesy, assistance and efficiency
throughaut the Convention,

The President Elect, Mr. Wessel Barnard has been # tower
of strength at my right hand for the past three days Thank
you for this Wessel and for your ready assistance in many
ather ways. And now the last but perhaps the most descrving
expression of thanks — to our hard working and enthusiastic
Secratary, Beninls ven gty Whll My personal thanks to you
Bennie for your support help and advies and on behalf of ll
the delogatos our incere appreclation, for your sicrling cf-
forts to make this Convention a succtss. 1 look forward o
o cloger assoclation 1 the coming £ yeasy

It is likely that there will be some among the delegates
present for whom this will be the last Convention before
retirement and it is fitting that we take leave of them with
due recognition for their service to munieip: irs in their
various eapaeiti

Unfortunately the records of the AMEU do not reveal the
names of these concerned so | will have to ask them to stand
to Teceive their tribute. Will those who will not be back for
the 1963 Convention please stand.

To you all on behalf of your colleagues may I wish you good
ik, health and happinéae for the future, May God' rleent
blessings be yours, we shall miss you

MR. H. DIXON: AFFILIATE

Mr. Preaident, Madam Mayor, Distinguished Guests, Ladies
and Gentlement:

Shakespeare has written that some were born to greatness,
some achicved greatness, but some had gmmen thrust upon
them. You are certainly defined by the second category and,
in proposing a vote of thanks to you, Mr. President, 1 find
myself in the third.

The tone and standard of this 47th Convention was set by the

and far-si of your

Address.
In your Chairmanship of the meetings, perhaps without our
realising it, we have been subjected to o tha art which conceals
art. Always with charm and with a disceptivo
you have snaused that the' pace. and infereety, Hoe e
flagged and yet we have concluded a wide rasnging and simu-
Iating agenda within the three day constraint,
One eould be tempted to use the term orchestration with you
a5 the conductor but the electrical pun s not intended.
To you and particularly including your charming lady wife
Val, our most sincere gratitude. both epitomise the
friendship and hospitality of Durban. The plessure and bene-
fit of this most succesaful Convention will remain in the
thoughts and hearts of our wives and oursclves for many
years to come.
In the discharge of our personal responsibilities, whether as
the controllers of Muni Underiakings or the suppliers
who serve them, the ultimate purpose lies in the betterment
of man, For the benefit of your leadership aver the past
over the next two years of your Presidency, we extend our
three days and your public spirited dn'djenhnn and cxample
congratulations and pledge complete support.
On bebalf of the delegates as  whole, to you Sirand bo to Dear
Val, to the Offico Bearers and the Administrative Staff, to
the City of Durban: our heart-felt. thanks,
Meneer die President, ons bedank u hartelik en wens u alles
van die beste in die toekom:
Thank you Sir.

MR, D. H. FRASER: PRESIDENT

And now this really in the last thank you and it goes to each
and every one of you with deepest sincerity from my wife
Val sad from mo. Thank you Al for belng with us in Durban

— do come buck agnin soon, we loved having you here. 1
hereby declare tho $7th AMEU Coneentivn, dhosed.

Die 47ste Konvensie van die VMEOQ is nou gesluit.
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The white heat of USCO's

mighty steal furnaces has spawned vibrant new
industries: to help the country
-of its birth grow stronger :
to help its many peoples live
better.

voltage

caversd
cables. (SABS 180/1670)
Available as 1, 2, 3 or 4
core in 4, 8, 10 or 16 mm'
conductor

Copper from
Phalaborwa . . . converted
from its molten state into
electric cable . . . saving
Ure foreign currency . . . bring-
2 ing electricity into our
homes and industries.
Raw aluminium from Richards Bay
blended inta special alloys, heat ireated,
drawn and woven into mesh fencing
fencing that never rusts.

AluFence from ALGOR in
nine heights: 0,6 1o 3,0m
in 30 and 50m

rolls 1o 50 mm mesh size
and

EhouRes

PO,
VeREENGING
TRANSVAAL SOUTH AFRICA

TELEe o
wgm AN e

USCO CABLE COMPANY AND USCO ALUMINIUM CORPORATION
ARE MEMBER TEEL

INION §°
(OF SOUTH AFRICA) LIMITED.



MEMBERSHIP ROLL — LEDELYS

HONORARY MEMBERS — ERELEDE

ANDERSON, DR, R, B.: Thatchers Field, Lynm-uau 0081.
BARTON, R. W.: P.0. Bux 10, Melvile
BEESLEY, W.: City El neer, 70 Box 1803, Bulawayo.
DOWNE, C. G.: 25 mcmry Gardens, Broadwater, Worting,
Sussex, England
DOWNEY, J. G.: 10 Jessop Aoad, Selection Park, Springs 1560.
EASTMAN, H. A: “Woodlands Rise,”" 12 Woodlands Road,
Somerset West 7130.
EWING, . G.: P.0. Box 779, East London 5200
mneu Az s Hnrdy Road, Selbome, East Londan 5200.
FRANTZ, A 7 New Way, Pinelands, Cape Town 7405.
GILES, P. A ‘3 Galloway House, 100 Musgrave Road,
Durban
HALLE, C. R.; 22 Connaught Road, Pistermaritzburg 3201.
HUGO, H, J.: Maudsiraat 110, Florida 1710.
LEISHMAN, A.: 86 Tana Road, Emmarentia Extension,
aansaiaig 28
SR C Pob it Eeieian Sl (411,
MIDDLEEGTE A A: P/Bag X181, Pret
MORRISON, 4. A- P.0, Box m iver nzun
MULLER, G. J Wilcockweg 35, Piesenicntels uin.
PLOWDEN, D. G.: 11 Delta Road, Wi o 2196,
SIBSON, A o B 0074, Hllside; Zimbawe.
SIMPSON, R. M_ 0. 71 Hunters Way, Umgeni Park 4051
SMITH, E. L: 1 Ropley Ross Sireat, Amanzimiotj 4125.
STEVENS, F.: § .Apeluv Court, 443 Musgrave Road, Durban 4001
TRASZACKER, ., L 240 Smith Street, Muckleneuk,
ia

s

TEI.!.ES‘ J. R.: Maputo, Republica Popular De Mocambique.
IERON, ), Lumier 1905.

TURNER H. T.: 33 Heaton N\chul\s Aoad, Kioof 3600.

VAN DER WALT, J, L.: Posbus 1081, .lnhnnnnhulq 2000.

VAN WYK, J. D. N. Foosstraat 185, Meyerspark 0184,

WADDY, J. G.: 27 Marshall Road, Athlone, Biatormarizburg 3201,

)

PAST MEMBERS — VOORMALIGE LEDE
ATTERIDGE, W. H. P.0. Box 369, Port Elizabeth 6000
. J, a

4. J,; 62 Fitst Avenue, Dunvegan, Edenvals 1610,

BURTON, G. R.: 54 Memorial Road, Kimberley
BOBEK, K. H.: 63 Westville Road, Westvills 3530.
CAMPBELL, A A: P.O, Box 3, Impandhals, 4545.
CLINTON, J. S P.O. Box 4648, Johannesburg 2000.
CONRADIE, D. J. R Posbus 1009, Bloemiontein 9300,
CRONJE, W. J.: Wenningstraat 37, Groenkloel, Preloris 0181,

ol Siihy Comilien, £ 0L RCH 2408,

Dlnban
DE VILLIERS, E. £. Aberdesnweg 69, Clubview 0140.
DUNSTAN, R. 5. P.O. Box 15024, Emerald Hil, Port Elizabeth

ERIKSON, J. G, F P.O, Box 24, Margato 4275
FORD, W, brey Road, Kloof

ENGINEER MEMBERS — INGENIEURSLEDE
A
ADAMS, C. E: Gity Elex
Port Eli 6000.
ALGERA, J. D.: Elekirotegniese Stadsingenieur, Posbus 16,
Rustenburg 0300.

ical Engineer, P.0. Box 389,

BAILEY, R. V. Borough & Electrical Engineer, F.0. Box 72,
Stanger 4450.

BAKER, A, B Electricel Engineer, P.O. Box 20, Swellandam 6740,

BARNARD, W.: Cily Elecirical Engineer, P.O. Box €99,
Johannesburg 2000,

BEARD, G. R.: Town Elactrical Enginesr, P.O. Box 176,
Granamstown 6140.

BEKKER, M. 1. Elokiraiogniess Ingenieur; Pishis 5,
Louis. r!IEhnn‘ll

SLEAGH R, L Tow, Etctical Engineor, Empangeni 3880,

BOGYSENS, L.: Elektrolegniese Ingenieur, Posbus 155,
Vrede 2455,

BOSHOFF, J. J.: Elaktrotagniese Stadsingenieur, Posbus 3,
Vanderbijipark 1800.

BOTES, Elekirotsgnisss ngecieur, Posbis 217,

Roodepoart 172

BOTHA A Hol, Hiakiiose Afdaling. Posbus 6, Delmas 2210,

BOTHA, J. J.: P.O. Box 708, Welkom 9460,

BOTHA, N. S.: Town Electrical Engineer, P.O. Box 288,
Bloemfontein 9300.

BOTHA, P. J.: Posbus 37, vmmmnnn 9520,

BOTH, A: Posbus 6, Delmas 22

BOTHMA. O.: Town Electrical enqmm P.0, Box 52,
Roberison 6705,

BOYACK L F: Cil ioiical Engkiasts .0, S dos
Pretoria

B0ZYCEKO, W PO, Box 15, Estcourt 3310,

BRIERS, D. B.: Elekirolegniess Ingenieur, Posbus 302,
Kroonstad 9500.
BRINK, P. . J.: Town Elac
Hermanus 7200
BRUMMER, J. G Elakirotegniese ingeniour, Psbus 17,

Stellenbosch 7600.

i Engineer, P.0. Box 20,

c

CAAMICHAEL, T. R: Borough ElectricatMechanical Englnssr,
72, Stanger 44

cmns c A Borough Elecirical Engineer, P.0. Box 5.

CLARKE. M‘ M. F.: City Electrical Engineer, P/Bag 1,
Randburg 2125,

CLAXTON, H. D Electrical Engineer. P.0, Box 71,
Graaft-Reinet 6280.

CLOETE, J.: Chief Electrical Engineer, P.O. Box 44, Ceras 6835.

GLOETE, D. J.: Posbus 99, K\ark:dnrp 2570,

W, 6 Al
GAMBLE, J. 5.: 11 Centenary Road, Chlreadans

HARVEY, A Q. 71 Gardan Strest, Redhouse, Port Elizabsth 6001,
HEASMAN, G. G.: P.0. Box 77, Fort Vicloria, Zimbabw
HESS, |.; Blackwood, Upper Mountain R
HONNIBALL, G. T.: P.O. Box 17031, Groenkioof 0027.
USBENBERS, 3. ] Pashis 0, Praiori oot
LYNCH, E. G P.O. Box 73, Salisbury, Zimbabwe.
WAGOWAN. 4. M SR Siatrchy Supply Gammissi
PO, Box 377, Salisbury, Zi

SF5. Boe 164, Cutaioile 2
O. Box 30663,
202 Nicholson Streel, Brooklyr\ Protoria 0181.
X 1 Neser St Graaft-Reine!
PGTGIETER N, X Webtairas 1211, uinaswod, Protora 0186,
PSOTTA, K. Malherbestraat 9. Upington 8800.
nzlcusnr W, J: P/a Uniersitaitsingenisur, Universiteit van

ta, Privaatsaak, Ronde

ROSSLER, A. 3 Groomood Foad, Palermariabarg 3201.
RUSH, W.. 29 Fouehd Sirest, Dundee 3000,
WILLIAMS, J. T.: P.O. Box 1817, Prstoria 0001
WYLIE, R. J, S: P.O. Bex 217, Germision 1400,

osbus

57, Germision 1400.

CRONJE, G. P.: Hoof Tegniese Beampte, Pesbus. 36,
Duiwelskloof 0835,

CLOETE, R. H.: 20, Senekal 9600,
COOPER-CHADWICK, C.: .0, En

o
DAVIES, E. G- City Elscircal Enginesr; P.O. Bax 309,

tzburg
3 Grit Elairical Engin

P.O. Boxx 48,

Ty W
WVolksrust 2470.

DAWSON. J. D: Municipal Elactrical Engineer, P.O, Box 45,
Uilgnhage 6230,

O BRUIN, 1. 4 Elokictegrisse Stadsingenieus, Posbus 218,
Randionizin 1760,

DE BRUYN, C. D.: Elokirowgnisse Inganieur, Postus' 10,
Camarvon 7

OE KOCK, F. P.: Pomn 156, Virginia 9430,

DELPORT. J. L F. H.: AdjunkElekironiese Stadsingenieur,
Posbus 25, Edenvale 1610

DEKENAH, K. C.: Town & Electrical Enginesr, P.C. Box 33,
Barterion 1300.

DERNIEH.W Electrical Engineer, P.O. Box 206, Aliwal North 5530,

Elekirotegniese Ingenieur, Posbus 19,
is 1780,
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DU PLESSIS, 0. P:
Worcester 6850
ou ron E. Elekirotegniese Stadsingenieur, Posbus 16,
0250.

rotegniese Ingenieur, Posbus 37.

ou Tmr P. L: Posbus 34, Orknay 2620,
DU TOIT, A J.: Elekirotegniese Ingenieur, Pesbus 37,
Viljoenskroon 8520,
i Kirol
Roberisan 6705.
DE WET FOURIE, 77: Posbus 155, Kinrass 2270
DE WET, L D. M.: StadsElekirotegniese Ingenieur, Posbus 18,

e Ingenieur, Posbus 52,

Brakpan 1540

E

EHRICH, J. A Town Electrical Engineer, P.O. Box 86,
Standerton 2430.

ERASMUS, P, A, Adjunk Elekirolegniese Stadsingenieur
‘asbus 2, Secunda 2302.

F

FLETCHER, J
Durban 4000.

FORTMANN, A. H. L: Town Elactrical Engine
Boksburg 1460

FRASER, D. H: City Eleircal Engin

Deputy City Electrical Engineer, P.0. Box 147.
P.O. Box 215,

P.0. Box 147,

FHENCH E M, Bumuvh Engineer. P.O. Box 71 mmam 3500,

FUTCHER, L Municipa Electica Engineer, P, Box
Kempton Park 162

G
GOUSSARD, P, 3 Hoolelakiriibn, Posbus 14, Koppwu 9540
GOWIE, E.: Elect ‘oreman, P.0. Box 35, Matall
Ea Grlqlla\unﬂ
GROBLER. J

i E\unlwﬂpml‘- Stadsingenieur, Posbus 551,
9700,

7t lektrisién, Posbus 43, Harrismith 9880,
GREYLING, A J.: Senior Tegniese Beampte, Privaatsak X2016,
Standerton 2430,
GROTIUS, R,

Posbus 13, Dewsisdorp 9040,
H

HAIG-SMITH, D Town Elecircal Engineer, P.0. Box 113,
Queensionn 5

HALLIDAY: K. W, J: M
Port Shepstone 4240.

HAMMERSCHLAG, §. N.: Town Electrical Engineer, P.O. Box 3,
Badfordview 2008.

=

HARPESTAD, P.: P.0. Box 21, Knysna 6

HEYDENRYCH, J, E.: Elokirolegniese iﬂucmnw Posbus 14,
Middelburg 1050

HUGO, A H W.: Town Electrical Enginesr, P.O, Box 78001,
Sandton 2146.

HUGD, 5. G Elcircal

HUNT, L. E.. Town-Elee
White River 1240,

ipel Electrical Engineer, P.O. Box 5,

painger. 0. B 1, Breduscirp 7280
ical Engineer, P.O.

Pl

JANTZEN, G. H. Elektrotegniese Stadsingenisur, Posbus 29,
Henneman 0445,

JANSE VAN RENSBURG, W. W.. Posbus 14064, Benoni 1500,

JEU-'MAN C P.0. Eon 38, Fort leu!wl 5720.

48, Erm:

mn.un P W Hoot Etehlmlmnms Aldclmn Posbus 34,
Potgielersrus 0800,

K
KOBUS, E. E.: Posbus 208, Aliwal-Noord 5530,
KoK, J. A: Wear, Eltkl-wl-nnl-n Ingenieur, Posbus 58,

M:ddulhu’ﬂ
KREBS, W, F. ot 09, Ofjiwarango 9210,

S, W,
KHUEER. . J. C E‘IHFHIIMIIIA Ingenieur, Posbus 13,
‘Altrod 6
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L

LAAS, C. P Elaktrotegniese Ingeniaur, Posbus 15, Kenhardt 8900,
L Posbus

Walvisbaai 9190,
LE ROUX 0. ¥ Eloktrotegisse Ingenieur. Pusbus 26
Duiwelskioof 0
LEWIS, L Town, El-:lrmal Engineer, P.O, Box 59, Windhosk 8100,
LIEBENBERG, H. D. G.: Snr. Tegniese Assistent (Elekiries sn
Werkewiel), Fosbus 84, Ladybrand 9745,
LOCHNER, J. van S Elulllwlqum Ingenieur, Posbus 111,
rsbur

A E!lkmﬂwn\m Ingenieur, Posbus 34,
Polgistarsrus 0600,
LOUBSER, 1A EleKirolegniesa Ingenieur, Posus 1014,

Banan:
LOUW, H. A L Eloktrotegniesa Stadsinganiour, Posbus 12,
Paarl 7¢
™
MALAN, J. G.: Elekirotegniese en quamuuu Ingenisur,

b o e KA
MARALS, C. b, & G, iawiratat Meganiess Ingsriesr

Fosbus 359, Parys 9585,
MCMILLAN, K. H. o Elecirial Engineer, P.0. Box 47,
Umtata
MENAMARA, A trical Engine 21, Knmq- 4950

MILLEN, T. J.:

Tzaneen O

MOSTERT, 5. A Elektrolegniesa Ingenieur, Posbus 19,
George 6530,

MOSTERT, A, asbus 53, sv--kupmund 9150

MULDER. J. A. G.: Posbus 60, Piketberg

MURPHY, K. .. Mnnlemal Electrical Enumur P.0. Box 19,
Somerset Wes!

MYBURGH,

Elec P.O, Box
Town & Elecirical Engineer, P.0, Box

NEL, J. T. F.; Elekirolegniese Stadsingenieur, Posbus 33,
King Williamstown 56/

NORTJE, G, J. E\Aldrolnmnw Stadsingenieur, Posbups 145,
Germiston 1400,

o

on:gmAL M, w : Elekirolegniese Stadsingenieur, Posbus 4,

P
PAGEL, P, V. E.: Elekirotegniese Ingenieur, Munisipalitalt,

Pmunhe-gbm
AL nly Elecirical Enginesr, P.0. Box B2,
Cipa

own
PEENS, J. G. na.vp-mg'mm Posbus 2, Cardlina 1185,
PETERS. A, G.: Town Elecirical Enginver, P.0, Box 276,
Zimbabwe.
PIENARR L P 07P on Elekirolegniese Ingenisur, Posbus 25,
Winbur 84

PIKE,

PIVA, J H Principal Engineer. Amatola Row No, 73
King Willamsiown 5600,

POTGIETER, D E-T: Eiuknnlnqn(ua Stadsingenieur,
Mﬂ 4103, Vll\ng.ldb 140. #

PRETORIUS, E. de G.: Elenml-gnnse Stadsingenieur,

sbus 113, Potchefstroom 2520,

PRETORIUS, J, istent-Elekirolegniese Ingenisur,

Posbus. 1490.

. Posbus 35,
Vryburg awu

Pr\vaﬂlnk x1 Virginia 9430,
PURDON, D. Tmm E\!clvbcal Engineer, P.O. Box 67,
Phalaborwi

RATTEY, W. P.: Electrical Engineer, P.0. Box 9, Strand 7140,
ROBSON, K. G.: yElu:mun Engineer, P.O. Box 529,

East London
ROQOT, J. 8. G thm 26, Reitz 9810.

195



SCHREUDER, T. P,: Posbus 98, Vredendal 8160.
!MALL C. L ann  Electrical Engineer, P.O, Box 5,

SMﬂ'u‘ . b Evection) | Engineer, P.O. Box 42, Despalch
LEr Bwnunh Electrical Engineer, P.0, Box 31.

uss e E\lltlw\ﬁwunl Ingenieur; Posbus 60,
Sasolbur,

SWART, T. L Elokirotegniase Ingenieur, Posbus 10,
Glencos

SWART, F. C.. Groenewaldstraat 49, Petrus Steyn 9640,

T

TE BAUGGE, E. J. Electrical Engin
Mafikeng 8670.

TEN GATE, J.: Elekir
Lu:m.nbum 2740.

TRAUTMANN, E. W Electrical Enginoer, P.0. Box 20,
Ladysmith 5370.

TURNBULL, A. F: Town Elecirical Engineer, P.O. Box 35,
Verzeniging 1930.

v, P.O. Box 42,

ogniesa Ingenieur, Posbus 7,

v

VAN DER MERWE. P. . snmel.klmlnnhu Ingenieur,
sbus. 20 s:ll!

um! BB Louis Trichardi 0920.
+ Eloktrotegnies rnq-nl-m. Posbus 3,

VAN DER MERW F. J:: Els
Carledelbarg 2400,
VAN DER SCHYFF, G. W.: Stadsingenieur, Posbus 3, semnl maw
VAN DEN BERG, A, J.: Elekirotegniese Ingenie:

Krugersdorp 1740,
VAN DER WALT,
VAN HEERDEN,

trotegniese Ingenieur, Posbus 3,

F. 5. P Privaatsak 5008, Kimberley 83
iskiolagniess Ingeniour, Posbus 701,

kiratagniess Ingenieur,

9 berton 1300,

VAN MIEKERK,P. 5 Borough Elactrical Enginssr, .0, Box 21,
Newcastia

VAN ROYEN, . E: 0 o, Waterwerke on Eikirolegnisse
Ingenieur, Muni eaial, Kirfvoaa &

VAN TONDER, erkllhﬂkundln'
Ingenieur, Pﬂ!ﬂua 21, Udlnﬂlllllldl 9480,

VAN WYK, A ‘A Elekirotegniese Ingenisur, Pasbus 45,
Nesrui 12

, J. A P.O. Box 82 Cape T 000,
vENrER J. L: Posbus 31, Wep
irolegniess Inqlnwr Posbus 8,

1960.
vEmsw\N n E : Sextrotagnisss inge
Vredi
VIDLER 3. A PO, B Ban 21, Jetfroys Bay 6330,
VON ANI.FIEN J K. Elaktrotegniese Ingenieur, Posbus 45,
Springs
VOsLEO, C. Pwnu- 628, Kimberley 8300.

r, Posbus 17,

[}
DE VrI.I.IERS A S.: Mechanical-Elactrical Engineer, 3 Utreeht Si..

o€ vnrm G et GroopingenieurNerspraiding, Posbus 1078,
jin 9300,
OE BEER, W, 11: cjunkElekironiesa Stadsingeniour, Posbus 48,
bad 04

DELPORT, b: L. . H: AdjunkElekironiesa Stadsingenieur,
Posbus 25, Edenvale 1610,
DU PLESSIS, C. J. Posbus emptan Park, 1620,
DU PLESSIS. G, C. AﬂlunkElwlmlwum Stadsingenieur,
Posbus 84, Krugersdorp 1740,
DU TOIT, R, E.: Posbus 2694, Witbank 1035.

H
HILL, D R.: City Electricity Department, P.0. Box 147,

HOBBS. J, L Doputy Elecirica Enginesr, P.0, Box 45,
Uilenhage 6230,

L

LAMPRECHT, B. C.; Privaatsak X014, Benoni i
LEIGH, A, A.; Deputy Gity Electrical Engineer,
Johannesburg 2000,

0, Box 699,

MeINTYRE, H. A Town Electrical Engins
Vereeniging 1930.

P.0, Box 35,

o

OPPERMAN, D. J.: Elekirotegniese Ingenieur, Posbus 45,
Spfings 1580,

Electrical Engincer, P.0, Box 3,
Bay 7150,

RAUTENBACH, G. F.. Elekirolegniese Ingenieur, Posbus 99,
Kierksdorp 257
RHEEDER, R, J. B Posbus 41, Cathcan 6310,

SCHOLES, E. H.: Depuly Gity Electrical Engineer, P.O. Box 69,
thlnni!b«rg o

SMITH, A, ant Gity Electrical Engineer (Distribution),

PO, B 369, Port Elizabetn 6000.

SURTHEES, E eputy Town Enginesr, P.0. Box 215,
Hnleunulg 1460,

v
VAN DER WALT, C.

Privaatsak X014, Benoni 1500,

5 VAN SCHALKWYK, A, P.: Assistent-Elekirclegniese
Stadsingenieur, Posbus 288, Bloamlontein 9300,
WEAKLEY. 8. L P.O. Bou 24 Cradock 5380
WHEELER, D, J Posbus 13, Burgersdorp 6
IGLEY, P Clty EWelrical Engineer, F.0; Hox 73, Salisbury, LOCAL AUTHORITIES — PLAASLIKE BESTURE
Zimbabwe, 2«
Adelaide, CP.
MEMBERS — #
Administrasieraad. Noord-Kasp,
L Administrasieraad, Oos-Rand,
BECK, . D Oeputy Ciy Elaoiical Enginoar. PO Box 529, Administragierasd, Oranje-Va,
East Landon 52 Adminsiraseraad, Senisal n-n-ml.
BRINK, H Posbus 268, 9300, os-Ran
Alberion, Tl
¢ Aliwal Noord, KP.
CARTER, C. T. Assistant ity Electrical Engineer, P.O. Box 82, g
Cape Town 8000,
Barberton. Tvl
Benon, Tul.
Bothiehem, OVS.

Bioemfontein, OVS,
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Gounci, Tv

Ds Aar, KP,
Despateh.
Dulweiskioof, Tv.
Delmas, Tvi
Dundee, Na
Sawstedors. ovs.

Eést London, CP.
Ermelo, Tyl

Empangeni, Natal.
Estoourt, Natal,
F

Focnvile, Tvl.
Fort Beaufort, CP.

Graaff-Reint, CP.
H

Heidelberg, Tvl.
mnn-mm o
Harman:

Howick, mlaL

4
Johannesbury

KP.

kstad, ou-an-m-una.
Kroonstad, OVS.
Kuvtmnlunuun‘ SWA.

Krugemdorp, T,

mpton Park,
Km o, P

nysna, KP.
Koppies, V.
Kuruman, KP.
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o
jaalsrus, OVS.

Orkney, Tvi.

Otjwarongo, SWA.

Oudtshoomn,

®

Paarl, KP.

Pietermaritzburg, Natal.
Platenbargbaal. KP.

Port Shepslons, Natal,
Pot

Tl
P |Urh-n Au- Health Board, Pretor
Parys,
Plumrﬂmlu. ™,
Port Alfred, GP.
KP.

Piet Retiet, Tvl.
Pickatberg.

Port Elizabath, CP.
Polchefsiroom, Twl.
Petrus Steyn

a

Cusenstown, CF.
A

Randburg.

iversdale, GP.
Rustenburg, Tvl

Sanaton, Tvl.
Secunda.

Somerset West, GP.
Stanger, Nalal,
trand,

Sasolburg.
Senekal, OVS,
Springs. Ty,
Stellenbosch. K.
Swakapmund, SWA.
Somerset East, GP.
Standerton,
Swellondam.
Siilfontein.

The Divisional Council of the Cape.
Tarkastad, KP.

Thabazimbi, Tvi.

Tz .




u
Uheohge O
Tran:

Umnwm {4

Walvis Bay, SWA.
Wellingion, KP.
avs,

v
Vanderbijipark, Tul,
ljo

Virginia, OVS

Virede, OVS.

Vryburg, KP.

Verwoerdburg, Tvl Witrivier, Tvl.
Volksrust, Welkom, OVS,
Viyheid, Natal, Windrioek, SWA.
wredendal Wolmarensstad, Tvl.

AFFILIATE MEMBERS/ GEAFFILIEERDE LEDE
A
AECI Lid.: P.O. Box 1122, Johannesburg. 2000. Tel. 8758111,

AEG Telafunken (Piy) Lid.: P.0. Box 10284, Johannesburg, 2000
Tel. 786-3400.

Ash Brothers (Ply) Lid: P.O. Box 6061, Johannasburg, 2000.
Tel. 834-3751

ATW Electrical (Ply) Ltd: P.O. Box 2873, Johannasburg, 2000.
khul;:‘m C&lﬁu‘Nrica Lid: P.O. Box 494, Port Elizabeth, 6000.
Aticun Cabioa 110 PO, Box 172, Vereniging. 1900,

Aisd Elact. |Pm Ui PO, Box 6080, Dunswart, 1500,

Amnr po a 284, Empangani, 3880, Tel. 51111, Richards Bay.
Anoda Electrical Enginesring & Gonstruction Go.: P.0. Box 873,

Brakpan, 1540, Tel. 55837
Asea Eleciic (Py) Lid P.0. Box 631, Preteia. 000

Tel, 79-7020.
Ayclilte cmes L P, o YRR Bl 1010, r-! 608-4020.
Aven Wire (Ply) Lid.: P.O, Box 162, Randfonteni,

B
Ballanden & Fobt 7.0. Bax 4548, Johannstiug, 2000,
29181

£id Byl Co (Ply) Lid: PO, Box 50392, Wisrsn Perk,
0149, Tel, (012) 6444708,

Bosal Afrika (Piy) Lid.: P.O, Box 1652, Pretoris, 0001
Tel, { 731171,

BoMBinpetiafsiEpien [Py L.
enrose, 20 1

Brian Colquhoun, GDMM\ P Euliu P.O. Box 31757,
‘Braamfontein, 2017. Tel. 39-437

Brown Baver: Om-a (Pty): P.O. Box mese Johannesburg, 2000

P.O. Box 27063,

Tel. 61
Brown Boverl sA (Pty) Lid: P.0. Bex 1500, Johannesburg, 2000.
Tel, 838578

c
Charles Eivey ‘vnvmna (P Lt FO Box 8082,

5146
cani Glllenbauh anslﬂ A e V:

Pmms 1079, Bigemfontain

Chemiti Enulnnrinﬁ (Ply) Lid: P.0. Box 25720, Denver, 2027,
Tel. 6161313,

Clinkscales Maughan Brown & Pins,,
Elizabetn, 6000, Tel. (041) 29731,

Maughan Brown & Pins., P.O, Box 570. Cape Town,

P.O. Box 196, Port

o, Cabling Eumpm.n( {Ply) Ltd.. P.O, Box 107, Mondsor,
2110, Tal, B30-702:

Gotratie . d, 4. & Vennots, Pashuss 17001, Groeniiont, 0001
“el. 31758,

ciocken Eakiam 54 (Rl iz P A 08 Schameroyrg

Tel,

Cu Al Enulne-nm my) L P.0. Box 16228, Dulbrck, 4014,

Natal Tel, (031) 2

Cutler-Hammer {SA) Lm Fa Box 14089, Wadeville, 1422.

Tel. 349124,
Crablres J. A (Ply) Lid: P.O. Box 413, Springs, 1560.
Tel, 567911,

198

Hubble & Pokorny, P.O. Box 7034, Jnhannssbmg zoon
788-5460
C, A & Pariners: P.O, Box 4256, Preloria, 0001.

i ;
Du Toit G. A, & Vennote (Suid): Posbus 4263, Kazpstad, 8012.

Duropenta (L) (Ply) Lid: P.O. Box 389, Garmiston, 1400.
Tel. 249241,

EDBJMMIMMHI\ (Pty) Lid:: P.0, Box 85027, Emmarentia, 2020.
Tel, 46-217¢

nd, 7405

eciicl Conasto r Asso, of SA: P.O. Box 33367, Jeppestown,
2043, Tl. 0181060,
Electrical Protection Co, {Ply) Lid: PO, Box 1034, Boksburg,
52.7871,
Emag Elcctrical Enumnrmg (Py) i PO, Bax 2mize.
Benross, 2011. Tel. 680-8263,
Evaril, ermishulzsn & Vennots, Fosbus 4063, Jonsnnssburg,
. Tel. 222541
Elco Auvn:hs P.O. Box 22139, Gl

F
Fulmen Al-u:a rFm Lid: P.0O, Box 8023, Elandstontain, 1406.

rarad rF‘iy] Lw P.O. Box 31220, Braamfoniein, 2017.

Fushy Elecnie 1n0. (Pty) Ltd: P.O. Box a758, Alrods, 1451,

Full Appliances SA (Ply) Lid: P.0. Box 553, Pinctown, 3600.
Tel. (031) 71-41
Asse les: P.O. Box 2142, Windhoek, 9100.

Fluke (SA) Ltd: P.O. Box 39797, Bramiey, 2018, Tel. 786:3170.
Fluidex Engineering: P.O. Box 109, Ghloorkop 1624.
Tel. 609-5350/1/2.

[

Gaudnar, 0. A Consuling E Enqmnu 278 Cuford Stre
o Londen, 8201, T
. Pen: Dition
ol 8268847,

SEC Lighing: P.O. Box 26606, Denver, 2027, Tul. 6156830,

GEC Measurements SA (Ply) Lid; P.0, Box 23024, Knights 1413,

East

P.O. Box 13024, Knights, 1413

Tol, (011) 7.

GEC Powar Projects Co.: P.O, Box 13024, Knights 1413,
Tel. (011) 8266647,

GEC .0. Box 13024, Knights 1413.

. (011) B26-6647.
Go\ml (Ply) Lid: P.O, Box 2512, Caps Town, 8000,
Tel, (021) 952185

H
Hawker-Siddsley Africa Switc-gear (Ply) L1d.:
n xwas Tel, 764-2566.

P.O, Box 417,

Hawher-Siddeley Africa Translormers. (Ply) Ltd, P.O. Box 8159,

et oot Tel S48e20

H. D, Symans Manufacturing (Pty) Lid.: P.0. Box 63, Roodapoor,
1725, Tel. T63.6457.

Haingman Eleciric SA Lid: P.0. Box 881, Johannesburg, 2000.
el 367033,

Hill, K
T

aplan, Scolt & Pins: P.O. Box 17321, Hillbiow, 2038.
3424791,

s Aluminium Lid: PO, Box 25, Olifantstontoin, 1685:

Tel, 612201

Bubact Dyl Eacical Eng (P Lit2i 201 i s
Elandsfontein, 1408, T

Holley Bros. (9] L1a: PO, Box 1699, Pietermaritzburg, 3200,
1el 51531,
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'
Inierswitch (Pty) Lid: P.O. Box 11048, Johannesburg, 2000
Tel. 6781193,

4
Jackson A. P.O. Bex 4814, Gape Town, 8000
K
Ken Shepstone & Ptns.: 3td Floor, Fassifern, 35 Ridge Rd.
han, 4001. Tel, (031) 282261
Kupaiick SA (Piy) Lk P.O, Box 6869, Johannesburg. 2000
3 i
Kiockner-Maeller (SA) (Pty) Lid: P.O. Box 100, Kempton Park,
Tel. 975-3937.
Kwikot Limitod: P.O. Box 389, Banoni, 1500, Tel. 892-1062.
L
Lascan Lighting Im‘lu!lllel lP\y) Lid.. P.O. Box 7125,
52341,

Johannesburg, 2(

Litecor Elecirical D enbuto PD. Box 33424,

Foyiolle & Co. L PO, Box 1075, Salsury. Zimbabwe.
Reyralle Parsons of SA (Ply) Lid
Elandsfontein, 1406. Tel. ezm
Fogers G. 5. (Ply) Lid: P.0, Box 27169, Benrose, 2011
Tel, 24-8134,

RHP Beanngs SA (Ply) Ltd: P.O. Box 318, Isando, 1600.
Tel. 263161

s

€A iatonal Committes on Illumination, P.O. Bex 395, Pretoria,
0001, ief. 737010,

::nlhsh (.nms EA Lid: P.0. Box 2882, Johennesburg, 2000

s:aman Wu- sA Lid; P.0. Box 186, Pletermaritzburg, 3200,

Tel. (0331) B1331.
Siomens SA (Ply; Lid: P.O. Box 4583, Johannesburg, 2000.
Tel.

s;malurm SA u:ayy Lid.: PO. Box 51319, Randburg. 2125.
Tel. 793-

54 Camara Eiseric G0 (Ply} Lid: P.O. Box 5032, Benoni South,
1500, T

043, Tel, 8146017,

Litemaster Products Lig: P.0, Box 6973, Johannesburg, 2000.
Tel 22-754

Lumex (Ply) Lid: P.O. Box 33048, Bramley 2018. Tel. 7865122,

Marais, G. H. & Vennote: Posbus 1789, Preioria 0001.
Te 31651
Mart

thinusen & Coul
Tel, 258167,
Manhmuwn. L. H. Limited: P.O. Box 25664, Danver 2027.

P.0. Box 40018, Cleveland 2022

Tel,
Maiiner L & & Co. {Ply) L P.0. Box 10667,
Johannesburg 2000. Tel, B38-4714.
Merz & McLallan: P.O, Box 31012, Braamfontein 2017.
Tel, 395754,
Midland Equipment (Py) Ltd.: P.O. Box 440 Kempton Park 1620,
ol 9755041

al. (031) 251538,
Truvelo Manulacturers (Ply) Lid.: P.0. Box 14183,

Verwasrdburg 0140,

M. K. Eleciric (Fiy) Lid: P.0, Box 140, Rossiyn, 0200.
Tel, {012) 56-2238.

N

oty & Focarscn (P ids (0. 80w 909, Bast Landon, $300.
Tel.

NKF Glnap 1. Box 8514, Johannesburg, 2000, Tel S31E.
HoraidifEn'y bde ik 220z, Joubert Park 2044.
Ti /576,

Oak In

) (Plr) La: PO, Box 1172, Pietermaritzburg,
oo, e w;an
Ogatin (Ply) Lid.: P. Box 514, Rocdzpoort, 1725, Tol, 27758,
@ Arup & Partners Consulting Engineers: P.O. Box 52285,
‘Saxonweld, 2132, Ti

Enomwaro (Pry) Lid: PO, Box prings, 1560, Tel. 818:5811
Pirelli General Cabies (SA) (Fm oL Box 608, Fionon

2040,

Prelormed e Products: PO, Box 958, Pietermaritzburg, 3200.
el (0931) 1520

Process Control Instrumentaticn (Ply) Lig: PO, Box 5912,
Jsiannesburg, 2000. Tel. 674-1334.

Power Ennmaam (Pty) Ld: P.O. Box 44, Eppindusi, T475.
Tel. (021) 54-2681.

Power Lines (Py) Lid.: P.O. Box 1989, Johannesburg, 2000.

. 7256350,
Power Cantraciors :FM Ltd; P.O. Box 9236, Johannesburg,
2000, Tel, 683-3%

)
Raychem (Ply) Lt
Tel. €1:1628

: P.0. Box 134, Olifantsfonte

Sepublic Fuwcr & Communication Co, (Ply) Lid.: P.0. Box 418,

HsicHl, cule Y teesole
Reunert & Lentz % 92, Johannesburg, 2000,
Hrtearite
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Ltd: P.O. Box 61204, Marshalltown, 2107.

Tel. £36-6911.

S\mplNGE Lighting :Pm Lid: P.O. Box 6168, Marshalliown,
Tel. 838-79;

smbnl Emw'wm L\d 189 D, F. Malan Drive, Northelilf, 2195.
. 462041,

Slwn' Pmll Electrical (Slimcm) (Pty) Lta: P.O. Box 50202,
Randburg, 2125. Tel.
Sulzer Hml SA Lta: P.O. BD! %ﬂ Johannesburg, 2000.
Tel. 374170
Sauare O, 1Fy) Li: PO, Bax 4212, Lupasriiel, 743
Spencer (Melksham) SA (Piy) L
Jonannesburg, 2000, Tel (e
Subchboard Waichrar (Nan) | (Pm Lid: P.O, Box 40086,
1

T

Theron R, Bouwer & Viljoen, Posbus 1155, Upington, 8800.
Tol. 5481/2.

rrmm qumw SA (Ply) Lid: P.O. Box 43075, Industria, 2042.

£l Suulh .Aln:a mv) Lid;: P.O. Box 10465, Johannesburg,

mmn oo [Ply] Ui p
40F7. Tel, (031) 251536,

Truvelo Manufacturers (Pty) Lid: P.O. Box 14183,
Verwoerdburg, 0140, Tel. 771727,

Box 29026, Maydon Whar, 4057,

u
Uniplan (Py) Lid: P.O. Box 7258, Johannesburg, 2000.
Tel, 22.8071.

Unie Sisalkorporasie (van SA) Beperk: Posbus 48, Veresniging,
1930, Tal. (016) 45122,

v

Vaja_Products (Ply) Lid: P.O. Bux 35247, Norinclif, 2185,
Tel. 6781614
D. van Miskerk & Genole: Posbus 50645, Randburg, 2125,
Tl da-iss

van

Nieke ieyn & Edwards: ICL House, Herzog Blvd,
Cape hm- 8001,

w
Waco Dulnbillnl: P.0. Box 461, Johannesburg, 2000,  ©
Tel

llnannilu Setambia (Ply) Ltd: P.O. Box 459, Johannasburg,
2000, Tel. 864-2150,

Weyees Aab & Hubee: P.0. Box 174, Pretoria, 0001, Tel. 2:0921
¥

Yorkshire Switchgear SA (Pty) Lig: P.O, Box 157, Pinetown,
3600, Tel, (031) 721501,

z
Zakiaewski Associates Incorporated; P.O. Box 859, East London,
5200.



PAST PRESIDENTS/VOORMALIGE PRESIDENTE

191517 Johannesburg 195051 C. R. Halle
191719 Durban 195283 A R. Sibson Zmbaie {Bulmnyu)
181820 Port Elizabeth 1953—54  *). C. Fraser Johannesburg
182022 Preloria 1954—55 G, J. Muller Bloemfontein
1922—24 Cape Town 195556 *D. J. Hugo Pretoria
1924—26 195657 4. E. Mitchall imbabwe (Salisbury)
192627 Johannesburg 195758 4 L van aor Walt  Krugersdorp
192729 fan 1956—50 C. G. Downie Gaj
1 i Blcemioniein 195660  *R.W. Kane Johannesburg
193133 Pretor 1960—61 R. M. O. Simpson  Durban
18 Port Elizabeth 196162 €. Lombard Germiston
193536 *G. G. Ewer Pietermaritzburg 1802—63 P. A, Giles East London
1936—37  * A Rodwell Johannesburg 1963—64 J. C. Downey Springs
00w Oyl Durban 1064—85 R, W. Barion Walkom
193830 H. Cape Town 190567  *D. MurrayNobbs  Port Elizabeth
1939—4d Umtata 1867—69 G, C. Theron Vanderbilpark
1 5 Johannesburg 196971 H. T. Turner Umali
1945—46 Zimbabwe (Salisbury) 197173 I yon Bhinen. _ Serince

Zimbabwo [Bu\mulyv) 197575 J. C. Waddy Pietermaritzburg
104647 Bloemfonte 197577 E do c Prulnnua Potchefstroom
194748 1977—79 K G A East London
1948—49 A. Foden East London 1979—81 LIS wn- Roodepoort
1848—50 D. A, Bradley Port Elizabeth

* Deceassd/ Corlede
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How many times can you afford
to make the same Cable Joint?

With ‘Scotch’
you're sure first time!

g ot e Skimping on low-price Jointing
farenrineas iy

Sre-strnchedtuting Kits is false economy. Sooner or later,
b o) = you'll probably have to do the whole
job again! That's why you need
‘Scotch’ Splicing Systems; they last as
long as the cable itself. They're made
in South Africa, for South African
conditions, using exclusive
componentsdevelopedin3M's
international laboratories.

Remember, 3M pioneered
modern cable splicing techniques,
both in South Africa and world-wide.
What's more, they're backed by
research resources no other
manufacturer can match. Last year

Scotel] SPEED SPLICE | s sereansa fomton

joints L.T. cable With ‘Scotch’ Splicing Systems,
in less than half the normal time. you're sure—firsttimel
Atrca, e, taping, heat
orresin, than halfthe wit

conventionalsplices.
nndmenew Ll ' Speed Splice can be used on Cables
4 mm? 1010 mi

[ H e i Frommermar i P ool Towmmeime — 71
2001

: P:mcgg;n;e:wmngn ademonstration of your I Scotch Brand Splicing

s pice. e

i | and Termination Systems
| b = I

1 Posiion 4 |

U Gty 1
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OIL & AIR COOLED TRANSFORMERS — REACTORS
CHOKES — WIRE WOUND RESISTORS

TRANSFORMERS

Air cooled single and three phase to customers
requirements for furnace, air field lighting, mine
lighting or any special type of low or high voltage
transformer.

HEAVY DUTY RESISTORS

Heavy Duty Stud Rheostats Resistor Banks for
Light Duty Starting.

Close Transition Starters.

—~—

REACTORS

Reactors and chokes manufactured for various
applications. A. C. single phase & three phase
D. C. and specials

CHOKES

Water cooled chakes for heavy current
applications. Chokes for battery charging,
thyristor drives, variable voltage drives
Converters, induction heating. Air cooled
chokes

ALSO SUPPLIERS OF:— Distribution Transformers, Mini and Mobile Substations, Sectionalising

Switches and H. T. Fuses

Box 82271, Southdale 2135
Marketing Division

Head Office —

Box 1172, Pietermaritzbueg

..“I{ Indusiries (Tr!

Telephone (011) 680-1422
Telephone : (011) 834-1971

Telsphone (0331} 5-1311

Telox B-4086SA
Telex 8-27785A

Telex 6-34285A

gvaal) (IPty) Ltd

Subsiciary of OAK Indusinies (South Africal (Piy) Ltd
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ADVERTISERS — ADVERTEERDERS

ABERDARE AYCLIFF CABLES . GYPSUM

AECI LTD. ELECTRIC

AFRICAN GABLES __._...... HUBERT DAVIES

ASEA ELECTRIC KL LLER ...

BANK OFS .. M

BOSAL AFRIKA _____ H G MEISNER & CO. ... _

BROWN BOVERI NEDBANK. 182
LERMAN 1

CHEMILITE

h o MR T N e

cu AL 2

ESCOM 18

ELECTRICAL CONTRACTORS' ASSOCIATION w154 DAK INDUSTRIES

FARAD 3 STIEBEL ELTAON _.._.

FRITSGH FOELLNER 168 TCOA

FUCHS ELECTRICAL ... 160 THORN LIGHTING e e 10

FULMEN AFRICA 5 TREK e

(0270 A R TN St W ) UsKo 193

AMEU CONVENTION MAY 1051

208



. the abundance of working space and the

1. Once the carpenter (or drywall erector) has elimination of chasing make the plumber's

erected the framework . . . and slectrician’s task a joy. It is convenient
and time saving.

4. leaving the elecirician and plumber to provide

4 Wil the pipes pud: pondulting fn, place,  the the finishing touches in the form of plugs and
Sy Gt omt el S, Vel o] " cover plates before the painter decorales the
cladding 1o the tramework, el e

The resulting fully serviced and attractive wall is completed in
a fraction of the construction time of a conventional wall!
GYPSUM INDUSTRIES

Head Office, Bedfordview 615-6470. Cape, Paarden Eiland 51-6021. OFS, Bloemfontein 74893.
Natal, Pinetown 72-9236. Port Elizabeth 32-2948.
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More than a cable maker

.And now a comprehensive range
jts. In stock at regional centres

of recognised
cable and electrical technclogy.

\ in the cable busi

58

Scottish Cables Limited

Head Office: P. O, Box 18, Tel o33 61331
Commercial Division: PO, Box 2682 2000 Tol. 011) 613-5645 Regional
: fol 86228, Cape Town: Tl 51-33%

Durban: Tel 25-3316. Por Ellzabeth: Tol 41-319. c Tel 26219



WHAT MAKES
THIS METER DIFFERENT o

Simply, that it can do more than any supplier or
consumer of electricity in the world has ever seen o

FISEN, it 5 4 comentinal Ferraris

1A AVSC FHrEe phAsE KW hmeter.
Secondlly, it AiSplays Fhe arerage o
ﬁfﬁjﬁﬁ‘/ﬂdfftﬁ/ KA maaximmm deomand.
But hiraly, 2he Zif-in wicro-computer
MEMOLIZES EHE Previns b-monts, so &hat

S meter oo oy be readZpice a yeay

B pedbich nistratn costs sibstwtialy
Even Eotal power failures for as lomg as
LZenths Will WOt 1oSe S i ormiation.
Some of the world s /dgesf.mypjf anbhoviies
: Juare tested His WHITHE MELer nhich,

: imdonbredlly, wifl Find its 0SE sy prortaint
appliation whee te KVA MAXIHUN DEMAND afects
monthly electricity costs. >
e micre -computer /s then pulsed by KVA sianals of
o proves KWJKVA TKANSDHCER. So, minitever #re
Har/ft strmeture /s, His meter will accnrately store all
infermation unty/ called For: Spce the K VAL, nhicts
AE ACCHMMALET OVEr T MERSHI I PEVioa) Aprear on
A LED AiSplay, if 15 possible bo Aétermme Hhe acuriate
EVATE LONE FAElN OVer Y MEASHTING peériod.

POWER CONTRACTORS (PTY) LTD
P.0. Box 9236, Johannesburg 2000
Telephone: 683-3330/1/2. Telex: 8-9363




