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NOW AVAILABLE IN
PRESTRESSED
CONGRETE

AR
g :

SUPERCONCRETE

Spun reinforced concrete transmission poles and
lighting standards

Prestressed reinforced concrete lighting standards
Reinforced concrete cable ducts

Specified by Electrical Engineers throughout Southern Africa

SUPERCONCRETE PIPES (8.A) LIMITED

Pi0. 80180, Roodepoort, Tel, T0-4421 + Branches ai Pretoria, Pitersourg, Biosry

Reprosented i the Cape Province
Suparconcrele Pipes and Products (Cape) Limited + P.0. Box 25,
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provides South Africa’s mightiest labour foreo—

NEW STYLE STEVEDORE

“Slow and Surc” was the stevedore's watchword . , .
toil and sweat his lot . . . 50 yoars ago. This is na
longer true . . . thanks to electricity.

Nowadays, olectrical power . e hidden labour
force of the world . . . drives the cranes that

effortiessly move tans of machinery and goods from
ship to dockside, and the trains that move them from
dockside to consumer. In South Africa, seven-tenths

of the electricity required for the country's progress.

is supplied by Escom and the steadily mounting
consumption reflects the vital part it plays in

commerce and industry.

With 20 power stations at present serving the Union, and
more under construction, Escam in 1958 can laok back
proudly aver 36 years' service 1o you and to our nation ... .
and look forward to a future rich in progress.

Phesias
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R s oy ond e R 5 e

Heasman, G. G., P.0. Box 77, Fort Victoria, S.K.
Lutsch, W. 1 F. 5. o/o. Faculty of En;mmmu, University of Stellenbosch, C.B,
Marchand, PO, Bax 233, Witbank.
Mercier, G. tm P.O. Box 176, Mnmhlllm. NR
. P/O. Box 106, Saxonwold, Johanneshury.
0. Box 112, Upingtan, C.P.
J.. PO, Box 155, Dardrecht,

tersen, G. R, Federal Power Board, E’O h(nﬂul Salishur
Bhi W, B0, Box 1751, Buliwayo, 8. o

Rothman, J. L, P.O. Box 606, Kimberley.
Simpson, H. G., Engincering Department, Searles, Ltd., Great Brak River, C.p

, PO, Box 1, Vanderbiil Park, 1‘\1
Tubb, hG“c PO, Box 1699, Salisbury,

Weight, G, L E. 70, fos 465, Benont, Tyl
Wi,

Box 1617, Protoria,
Wy].fe R $F, Ran Lndmnhnm P.O. Box 103, Germistan, Tol.

Zeederberg, T. D. 39, Penzance Street. New Redruth, Alberton.
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ASSOCIAT SOSIEERDES :
Bester, J. H., Town Electrician, P, Box 15, Ventersdorp, Tvl

cer, P:0. Box 14, Middelburg, Tvl.
P

Carpenter, B. F., Town Electrical En
Jordan, J. ., Munieipal Electrieal Engineer, P.O.
Lochner, J. van §
MeNamara, A. B, Eleetrical Enginecr, P.0, Box
Paotta, K. U.

35, Vi

# Electrical Engincer, P.O. Box 6, Ladybrand, OFS,

1, Komgha.

1 Electrieal Engineer, PO, Box 17, Upington, C
. PO, Box 13, Braudfort, OFS

Ross, M. 1., Town Electrical Engis
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NDT]CE OF 33rd ANNUAL
VENTION

Notice is hmbu me that the 33rd
Annual Convention of the Association will
hc held at the Cranbrooke Hotel, 58, Leydt

t, Johannesburg, from the 12th to the
mh May 1959, both days inclusive.

All Convention mtclll:fs will be held on

the 2nd Flogr, Cranbrooke Hotel, with the
exeeption Thundny‘ 14th May. 1959,
when the venue will be the Ground Floor

Hall, West Wing, Cranbrooke Hotel.

Executive Council meetings will be held
on Monday, 11th May in the Committee
Rmm ty Hall, and !]ma&mr in_ the
e Room, Ground Floor, Cran-

First
brunl:c llotel

DAVIDSON k EWING (FTY.) LTD,
R. G. EWING,
Secretaries.

UNDERTAKINGS OF SOUTHERN AFRICA

ENNISGEWING VAN DIE 33te
JAARLIKS
Hiermee word ].ennis egee dn die 33ste
Jaarlikse Konvensie van die Veren
12 lot en met 15 Mei 1959 in
Cranbraoke, Straat 38, Johannes-

irg, gehou

Alle Konvensie vergaderings sal gehon
word op die 2de verdieping van die J z)tel
met uitsondering van Don Erdnr Mei,
wannm die vergaderplek bepaal is vit dic

lieping in die Saal van die Weste-
le.u Vieuel.

Vergaderings van die Uitvoerende Raad
sal Maandag, 11 Mei in die Komiteekamer
van d-e Stadhuis gehou word en daama in

lie Eerste Komiteekamer, Grondverdiep-
ing. Hotel Cranbraske:

DAVIDSON k F\VN(. [E'Ig)a’!]'i) BPK.,

Sekretarisse,

AGENDA and PROGRAMME

MONDAY, 1ith MAY, 1050,
930 am.— 4.30 pm.—Meeting of _Execulive
. e
Room City Hall.
—Civic . Weloome  and

Goottall Pacty "at. City

His \»m.Mr the Mayor

Opening o
Mr. R Gettliffe,
uth African Tnsti-
ingineers,

lent.

Vene of next Convers
Election of Viec-Presid

1030 a.m.—Refreshment  Interval.
11,00 a.n.—Apologics and Greetings,

115 . —Presentations (Past Prosilent’s and
un. Mrmlm‘ Medals and Certii-

cat

Llrmm of Executive Council,
Presidential Address.

1245 pm.—Lancheon Adjoursment

AGENDA en PROGRAM
MAANDAG, 11 M
930 vm.—4.30 nm.- \Eﬁﬂkl?ﬂl!ﬁ van

Stadbuis.

5.90 nm.— Tfu)nm,—th?mmrlih

DINSDAG, 12 MEI, 1959,
845 vin— anmulr en Uitreiking van Ken-

Uitvoer.
omiteckamer

ot Iual
erpartytjio in

930 vin —Verwelkoming deur Sy Ed. die Burge-
mocster van Johamesbua

imw;l‘ih- I?}a vun die .;nvdmh

ie- Suid-. )\lvil:nnm lmluuul van Elek-

H‘!H{ll lluﬁhlll

\...ud.-.'}il: yam vd;ﬁnd;dc:’:g\mn.-.

1030 vin —Pouse—Verversings.
11.00 vin—Verskonings en Goeie Wense,

115 vm—’]nelimmllﬂ van Erepennings on Serti-
aan Oud- Pn;id!‘uk en Erelede.

11.30 vin.—Benoeming van Uitvocsende. Raad,
1145 vin —Presidentsrede,
12.45 nm.—Middagete,




The world's largest
turbo - generator
for Britain

e CENTRAL ELECTRICITY
erating Board have ordered a
PARSONS 550,000 kW tus

be installed in the projec
Power Station, Yo

This machine, the langest generating
set i the world, will consist of two

arranged in each

line. comprising four eylis
driving 1 275,000 kW

o evlindens wil be of the double o
gl pressure cylnder on "

flow

8000 voliy
e mH be.
¢ cooied windings

PARSONS

C.A. PARSONS & CO. (SA) (PTY) LTD.

P.0. BOX 3425
642 — 648 MARITIME HOUSE

LOVEDAY STREET. JOMANNESBURG
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Die VE

ING van MUNISIPALE

250 pan—Paper: “Nuclear Power” by A. E.
Powell,

330 pn L
400 pan—Diseussion o Paper

fefreshment Tt

—Adjournment.

Theatre Party, Reps Theatre. Stiemens
St Braamiontein.
WEDNESDAY, 13th MAY, 1939,

830 m.—Meeting of Escentive Counil. Com-
eations from: Coune

ention Resunies

eport of Secr
Appoiument of Audiiocs
-Committees and
“ﬂmnrﬂﬁvm and discussion there-

10.30 . 7|ldmhmmt Interval.

1100 am—bapes  “The Supply of Flcticity 1o
Native Twrmh&;;?"

1200 noon—Lunchoon Adloummmk

130 pm—Visits to Factories. Transpart will
depart from Cranbivake Hotel.

815 pan—Members” Forum.

10.00 p m~Refreshment

'I'IlURSDA L ldth MAY, 1659,
wm—Merting of Executive Comicil.

ll%(lnmAGuuvﬁll.hm FESUINCS,

Comminicstions From ool

»  Discussion on Papes

1050 am—Refreshment Interval

TLO0 a.m.—Paper 8
m'"hna d'nm':.lminum or
e

430 pm—Adjournment.

830 pm.—Convention Ball ¢ Cranbraoke Hotel,

FRIDAY. 15th MAY, 1050,

9:30 nm.—Convention resu

mmications from Couneil

Cenera

1030 s —Refreshment. Tnterval

11,00 . —Closing. Session.

12,00 noon—Mecting of Exceutive Conneil.

KTRISTT

INGS van SUIDELIKE AFRIKA

Kemkrag” deur A. E.

Pouse—Verversings.

):'ﬁkml van fe

raat van  Mar,

8,00 1m —Ter
s Rt

3 MEL 1959,
g van Uitvoerende
A s ey
9:30 vin—Hervatting van Kevenslo
Jnarv n Sekretarisse
Benow mlr\ﬂ van Uu&.mm
Verslae van Onderl
Leonwoomdiers e oorveging daarvan.
10.30 van.—Pouse—Verves s,
11.00 van —Referast Dlr Voorsicning van
trisiteit ot Ao

epe Teater, Stie-

Jap, Re
Ilh\\mﬂml in.

r (5. Massm
12.00 um.—Middagete.

130 on.—Besoeks Fabric
vertrek

aan ckee,
et
5,15 nun —Ledeforum

10.00 nm,—Verversings.
DONDERDAG, 14 MEL 195,
830 v —Vergaderivg van
930 vie— Mariting ven. o
kondigings van (‘llvnm:mlu Raad,

10.30 vin.. —anpvm
Bespreking van Rtorate.

sal

Uitvoerende Raad,

—Beferaat—Dio Outwikkeling van '
Mo e e
nes Voorstad “rm ark™
deur, W, Bamard. BSc. {Eng), AM.
LEE., A M. (SA.! IEE o be-
spreking van

12,30 vm,—Middagete,

508 s :

SR .::."'iff:‘v‘“v: R S
.'é.mm Tos hine 3 Febbdle.

430 ..m,—\mhp«u,

smm.—xmmmpnm by Hotel Cran.

VRAYDAG. 15 MEL 1950,
9.0 ym.—Hervatting van Konvenss
n\ﬂm[\dnp van Ditvbesinds Band,
10.20 van—Pouse—Verversigs,
1100 vm.—Afsuiting.
1200 i —Vergadering van Utvoerende Haad



Die VERENIGING van MUNISIPALE ELEKTRISITEITSONDERNEMINGS van SUIDELIKE AFRIKA

LADIES' PROGRAMME
MONDAY, 11th MaY, 1959,
530 p.m.— 7,30 pam.—Ci Welcome and
Codktal Party at City 1l
TUESDAY, 12th MAY, 1958,

Elsnm-\swmhl« For Registration, Tsse of
uln‘l Dlﬁclul Opening of Con

10,300 m‘--ﬁr'frazhmr .
11.00 a.m.—Apologies and Glmlim

1 Iinm—l’rwsmu!km of Past Pre:
PR R e (ulmr

1145 am.—Presidential Address,

Afternoon Yt o Diamond Cutting Works or

500 p.m. —uT?wm n?‘a ty. Reps Theatre, Sticmens
ect. Brasmion

WEDNESDAY, 13th MAY, 1950,

Moming :—Visit to Diamend Lll‘ﬂ Warks,
R oy o s W

145 pm—Visit to Factorics,

B15 pm—Members' Forn

Elle DAY, Lith MAY, 1959

Tour of Suburbs uml Tea with the
Mayoress at Zoo

Mitemoon :—Free,

830 p.m.—Convention Ball,

FRIDAY, 1500 MAY, 1950,
10.30 a.m.—Assemble for rrflr-\luﬂulb and closing
of Conventi

PROGRAM VIR DAMES

1950,
7.30 mm—Burgirdike  Onthadl
Skemerpartytfie in Stadsaal.
DINSDAC. 12 MEI, 1959,

Vergader vie Registrasic, uitreiking
van Kentekens, en Amptélike Open:
an’ Konvcisie,

Amptelike Openitig van Konvensic.
—Pouse—Verversings.

1100 vm.—Ve nlinnlllp o Cvrin Wense.
1115 vm —Toekeni s e
ikt aan’ Oud.| llmulmn e c.nlrrh-

1145 vin—Presidentsrede,

Nimiddag s -Besock wan Dismantlypery of cio

B.00 im.—Teatergesebkup, Reps Teater, Stie-
mens-straat, Rrsambontein,

WOENSDAG, 13 MEL 1950,

Oggend :—Besack Diamantslypery,  Dic

Handse Ratfinadary of s Lrmse.
145 1m —Besock aan Fubrieke,
8.15 nm.—Ledeforum,

DONDERDAG, 14 MEL 1650,
vin—Besoek aan Voorstede e Versversings
by Dieretwinmeer i geselekup
rgemeestersvio
Namiddag :—Vry,
8.30 nm.—Konvensie-Dansparty.
\mmc 15 MEI 1959,

vm—Vergader vic
van Konvensie,

erversings en Afsluiting
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The Thirty-Third Convention of the Association was opened in the
Hotel, Leyds Street, Johannesburg, by R.
930 am.

Institute of Electrical Engineers at

“ranbrooke
President. South African
M 1959,

ettliffe,

on Tuesday, 12th

Attendance at the Convention was as follows :—80 Councils represented

by 54 Councillors and 80 Engineers
i

representi

ok 570 persons.

¢ and Associates; 4 Hono
g Councils or Affiliates): 10 Associate Members; 32 ruprl‘ ntatives
of Government Departments, Public Utilities

sentatives of 73 Affiliates; 28 Visitors; 223 Ladi

FIRST

THE PRESIDENT (Mr. C. G. Downie,
Cape Town): Ladies and Gentlemen. After
having shaken you all by the hand at that
very enjoyable cocktail party in the Johan-
nesburg. City Hall last night, alongside
Johannesburg’s charming Acting Mayoress
and Mayor, it is my very pleasant duty this
moming to greel you o this the Thirty-
Third Annual Convention of the Association
of Municipal Electricity Undertakings. You
arc 1o be officially welcomed to this Con
vention, ladies and gentlemen, by the Acting
Mayor, Councillor Gorshel, and I have very
greal pleasure in now calling upon him (o
perform that ceremony.

COUNCILLOR A, GORSHEL, His
Worship the Acting Mayor of Johannesburg:
M:nmr die President, Meneer die Voorsitier
Utiliteits Komitee van die Sladsraad Johan-
nesburg, Dames en Here

As  Waarnemende ~Burgemeester van
Johannesburg. dit is vir my 'n groot genocé

en-Dertigste jaar Kon-
vensie van Verceniging van die Munisipale
Elektrisiteitsondernemings van Suid Afrika
in ons Stad te verwelkom.

Members (not

nd l:lhl'rnr;;"u sations; 135 repre-
4 AM.EU, Officials;—a total

DAY

Hicrdie Konferensie is seersekerlik cen
van die belangrikste wat in ons land plaas-
vind. Want dit sal voorkom dat oor die
honderd plaaslike bestuurders van die Unie
en buile ons grense verieenwoordig is.
Hulle het honderde miljoene in
hulle ondernemings watl on ontbeerlike lig
en krag aan hulle gemeenskappe verskaf en
hulle het duisende geskoolde werkers in
diens. U doen enige stad of dorp eer aan
deur die Konferensic daar te hou en ek
bedank u namens die Stadsraad en dic Stad
Johannesburg v.r h|=rd|= cer,

Mr. President, Mr. Chairman of the
Utilities Committes uf the City of Johan-
nesburg, Councillor Ross Spencer, Ladies
and Gentlemen,

It gives me great pleasure as Acting
Mayor of Johannesburg to welcome you to
our City for the Tmny ird Annual Con-
vent'on of the ion of Municipal

ty Undzruhl\gx o St Al

This Conference is surely one of this
country’s most important, representing a:
does the forum for over 100 local authorities
in the Union, and beyond its borders, who
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have hundreds of millions of pounds
invested in their Undertakings, which
provide indispensable light and power
their communities, and which employ many
thousands of skilled personnel

It is therefore an honour for any city or
town to be chosen as a venue for your con-
ference, and I thank you on behalf of the
City Council and the City of Johannesburg,
for that honour.

1 don’t propose, Mr. President, ladies and
gentlemen, to give vour Associ your
own history, but there are a few points
which I think bear some reference in regard
1o this particular Convention today.

As you know, the Association was formed
in 1915 and the first meeting was held under
the Chairmanship of Dr. Dobson, who was
then the General Manager of the Johannes-
burg I-Imnmly Department: and so from
its very your Assoc‘ation, Mr
President, and gcnllemcn has had a very
strong connection with Johannesburg.

in fact is the Sixth Convention (o be
held in our City, and 1 am also very glad
that we have the pleasani and unique
experience of having both Mr. Rodwell and
Mr. Fraser, who have both served as Presi-
dents of your Association, and in the lesser
capacity of General Manager of the Electri-
cily Depariment, of the City Council of
Johannesburg and we are very glad indeed
to see them both here, as hale and hearty
as ever. In facl, amongst the 460 hand-
ik e [ vins happy 1o give and receive
Iast night. I think Mr. Fraser's was the one
that knocked me back the most.

Judging by your programme, you will
have very imteresting discussions during
your week of Conference session in Johan-
nushmg 1 am min!:&lﬁd 10 see that you are
going to discuss Nuclear Power, which, 10
some laymen like mywll hn always
i 10 the further
development of what we hel»ev-: is the con-
ventional method of power generation.

But, Mr. Kane, our General Manager,
does not seem Lo be worried about the
threat of nuclear power. or even about the
portable power equipment that T referr
o yesterday — although he was heard io
say that he was prepared to sell Kelvin B
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t© me for twenty million pounds. We have
not made the deal yet!

1 am ako very interested in your novel
reticulation scheme, (that is, the little that
I understand of it), and certainly all of us
more than m\lcfnicd

in Johannesburg are

we hope in this city will grow apace. until

we have solved one of our major problems,
[hmugh the terrific amount of work that has
been done, and will be done in the next
10 years by our own Electricity Department.

This Association is unique in that it con-
sists mainly of Municipal Electricity Under-
takings, and thercfore it is able to provide a
happy combination of councillors engineers
who, as a rule. know much more about their
jobs than the councillors who are supposed to
tell them what to do, and since this has a
basic membership of 112 local nnﬂm
undoubtedly a national and vi
portant Association. 1 am sure mm all of
you, as delegates to this Convention, (an
you, particularly, Mr. President), are grati-
fied 10 know that 83 of those local authori-
ties are here today which I believe is a
record atiendance. | think an important
conference like yours deserves such a record
altendance

There are wo. five additional members
who were considered by your Executive
ycslcrdny. Now, the total number of the
delegates and their ladies. | am tokd, is
epproximately S€0. They come from as far
afield as Ndola, Cape Town, and Windhoek.

At the rate at which your Association has
wrown during the past 33 years, [ dont
think that a venue like the Cranbrooke
Hotel is going 0 be adequate for future
conferences when you bring them to Johan-
nesbur, and that, perhaps, gives us in
Johannesburg, some incentive lo go ahead
with our new civic centre, so that we can
make quite sure that when you come to us
again, we will have adequate accommoda-
tion for a conference as important and large
as yours s,

That may only mvulve the spcndmg nE
six million” pounds incidentall

again, as & layman that, h-vm, wm 5
the amount spent on power stations, the six
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million pounds is not really going to worry
us in Johannesburg!

In any case, 1 sincerely hope. on behalf
of the City Council of Johannesburg that
since you celebrated your 25t Anniversary
2 an’ Association_ by meeting here during

y — and
I be able to greet you again on that

occasion.

We know that the ladies have not come
here in order 1 discuss technical matters
which the delegates are interesied in, and
I am therefore very glad that we have been

. a5 a City Council, to provide some
litle entertainment for you — and particu-
larly for the ladies. For example, as you
know, we have a theatre party at the Reps.
tonight. I am sorry the theatre is not as
big as it might be; it has certain limitation
of capacity, but 1 hope as many of you as
possible will be able 1o attend this theatre,
although we cannot indulge in the new past-
Ii}l‘l;e which | believe takes place in tefe-

one booths, of trying to squeeze as many
II”NFIC in as p«m%k and form a record
that way! We will also, all of us, look
forward 1o the Ball which you are giving on
Thursday night, and | am sure that my wife
as Acting Mayoress, will be delighied (o
meet the ladies in the course of their tour
of Johannesburg. that is at the Zoo Kiosk
during this week.

I am well aware of the fact that you have
a very long agenda including some very
important items from the point of view of
Chiefs of Electricity Undertakings, and
Electrical Engineers, and so I am not going
1o detain you very long, but T would like
10 say that one of the things that strikes me
as a layman, is the appearance of & power
station.

On my visits 1o, say, Orlando, 1 have
often wondered how they manage (o k

ese enormous  places  where so mugl
activity supposedly goes on, as clean, as
ship-shape, as they are, a ave cven
told my wife, that if a house could be kept
as tidy as some of the er stations that
we have in Johannesburg, mo husband
would have any cause for complaint about
the condition of his home. I think it is

EKTRISITEITSONDERNEMINGS van SUIDELIKE AFRIKA

partly, if not largely due o the fact that
engineers are men with tidy minds. They
are men who believe in organisation from
the beginning of any undertaking or project
- men who devote themselves in a rather
remarkable way 1o the fulfilment of their
ideal, which is 1o provide a very important,
and indispensable service to the community,
in the most efficient, and may I say, in the
most unabtrusive way. One has 10 pay for
that of course that is assumed. For
example, we have got so close o this
situation in Johannesburg where if Mr.
Kane were 10 say that he required o trans-
former sub-station at the comer of Eloff
and Priichard Streets, we would have to
consider that very seriously. Fortunately he
moved a little 1o the East and we now iyuvc
a new transformer substation at the corner
of Kerk and Von Wielligh Streets, which in
Johannesburg is pretty central, 1 think it
shows the co-operative attitude which the
local authority here, including the public,
has taken up {owards our Electricity Under.
taking. This is borne out by the expericnce
of Councillors and delegates of other towns
and cities throughout the Union and the
Central African Federation. That attitude,
I believe, springs from the knowledge that
we must have the light and the power which
our Electricity Undertakings provide, and
that the people who are in nllnﬁe know well
what they are doing. They arc highly skilled
and specialists in their subject which entitles
them 0 give the local authority advice
which that local authority shoukl, under all
normal circumstances, be happy to follow.

It is in that spirit, Mr. President, ladies
and gentlemen, that 1 have come here on
behalf of the City Council, to say once
aguin, thank you for bringing your con-
ference here. 'We hope that your delibera-
tions will prove lruil':lel. and that when all
of you return to your homes (those of you
who don't live in Johannesburg and 1
particularly of the ladies visiting us). all
of {on will take back some pleasant
recollections of your all oo brief stay in our
city — and may I say that we look forward
w0 seeing you all again soon.

Thank you Mr. President, ladies and
gentlemen.

THE PRESIDENT. Thank you very
much Mr. Acting Mayor. 1 know what a
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hectic day you had yesterday on becoming
the Acting Mayor, pon the departure of
the Mayor overseas. | appreciate, very
much indeed that you ham been able 1o
come along 1o welcome us, and I musi say
that a lot of us now know, after having seen
your picture in the Rand Daily Mail this
morning how you managed (0 start your
day so fit and fresh

Mr. Acting Mayor, Councillor Ross-
Spencer, Ladies and Gentlement. as most
of you know, this year marks the S0th Anni-
versary of the founding of the S.A. Institute
of Electrical Engincers, of which many of
us are members. Thc lmmm this year
celebrates its Golden and use

our connection wnh :he Institute, as
Municipal Engincers, the President of the
Ingtitute, Mr, R. Gettliffe, has been invited
lo ohmlly open our convention for us this
r.

1 have great pleasure in now introducing
Mr. Gettliffe 10 you and asking him to per-
form the opening ceremony.

Mr. R. GETTLIFFE, Mr. President, Mr.
Acting Mayor, Ladies and Gentlemen: |
hclm this to be the first occasion that the
President of the South African Institute of
Electrical Engineers has been asked to open

your Convention.

Undonhndly the reason which guided
your Ex Council to extend the invita-
tion to mc was nol my prowess as a ;p:akcr
bul_because year the South African
Imluul: al Electrical Engineers is celebrat-
ing Jubilee.

Thl: [‘uuncll of the Institute was most
appreciative of the cor sentiments whmh

prompted your invitation and I person:
feel greatly honoured that I Ghﬂ\lm be lhe
means ol ing the strong honds of
friendship which msis between our two
organisations,

From time to time the Institute has busied

As long ago as 1931/1933, the Lightning
Investigation Committee was set up. The
results of its researches and ﬁmﬂr\gs have

n invaluable in making available to
electrical engineers a clear picture of how
hgjllnmg works and how best to counter its

Ovﬂhusd Lines Code of Practice was
nm!lh:r major achievement which demanded
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a big sacrifice in time and labour from the
Commitiee Members concerned.

More recently, in the interests of safet
the Institute and the Prevention of A
dents Committee of the Transvaal and
Orange Free State Chamber of Mines have
been busy with a Code of
“Earth Leakage Protecti
Alternating Current i w0

4l 2 Gode 'GF Draction foc Mlm

ons.

Both of these codes have considerable
technical merit and it is interesting fo note
that when an accident is reported, the
recommendations of the codes have usually
been ignored

This year, the Inistitute has taken over
full business control of the work of the
Safety Precautions Committee in connection
with ~ the "Shnduld R:gulnlmm for the
Wiring of Premi add, however,
that we look fnrward lhc continued s
operation and help of Those ether Assoch
tions who have always shown so much
interest and enthusiasm for this all
important work since its inception. It is
hoped that in future it will t: pn ble o
keep abreast of developments and 1o revise
the Wmni Regulations as uml whe.
necessary. It is unfortunate in the interests
of standardisation and safety that the
Wiring Regulations are not applied auto-
matically to the country as a whole.

Standardisation in some matters i
absolutely essential for safety.

1 was recently distressed to learn of a
fatal accident 10 a coal cutter operainc in
a eolliery which was brought about by the

red conductor of a trailing mhlc bemg used

as the earth mnunnuy mnd This
practice had been standard on g Colliery
n question over fany v o it was only
after an electrician used the green cam

for the earth qmummy core when re|
damaged trailing cable that the fata)
accident occurred. Needless to say, earth
leakage protection had not been in:
The colliery has now switched over to the
ommonwealth standard of using the green
mra for the earth continuity umduclnr
s all of you are concerned with this
probkm in connection w:lh ﬁcxlh!e cords
on domestic appliances, 1 would refer you
0 @ most important report just issued” by
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the International Commission on Rules for
the Approval of Electrical Equipment. The
report of the Bi Member Body regard-
ing the Draft Resolution on Standardisation
of the Identification of the Earthing Core
in Flexible Cords and Cables is dated
December, 1958, In that repori it is recom-
mended that the insulation of the earth
continuity core should be green and it is
i be ribbed on the

guish between the insulation
of the earth core and the smooth insulation
of the phase cores.

Engincers in charge of municipal under-
takings finding their work demands ever
greater skill in estimating very closely the

s municipal supplies and
thought has 1o be given to the relative im-
portance of continuity of supply and ihe

The betier the service given the more
costly and therein lies a nice test of manage-
ment and finance.

The increasing use of electricity in our
civilisation, be it industrial, business, or
domestic, is throwing an ever increasing
burden on our electrical engineers. [ will
g0 30 far as to say that modern civilisati
a5 we_know it, would collapse
electricity.

1L, therefore, is of major importa
the standard of all technical staff, including
the artisan, should be raised steadily, so
that an adequate level of safety and
efficiency can be maintained.

1f we expect to raise the standard of the
artisan, it will of necessity (ake a long time
for this will have 1o sart with the appren-
tice.

Certain provisions are made in the
S iy

f radio and the

cost of
“This forecasting of load trends may be
divided into two portions:
(a) the generation end transmission side,
nd

a

(b) the distribution side.

If o new generating station has io be
built, forecasting approximately five years
ahead is necessary if sufficient time is (0
given for the selection of a suitable site and
the design, ordering, manufacture, and com-
missioning of the plant, It is exceedingly
difficult to forecast five years ahead with
any accuracy but it is just these figures and
thase for even further ahead that are the
ones which determine major policy.

Tied up with the power forecast is
naturally the association financial forecast.
This is a most important part of the fore-
cast. [t enables the necessary fi be
arranged at o favourable time and also
gives the engineer an opportunity of taking
a long view of his revenue and tariffs, and
cnables adjustments t© be made in good
time.

A five-year forecast enables the distribu-
tion side” 10 lanned intelligently and

T time

economically but ‘:mmlly a shortes
sufficient. Even so, in some areas of a
city, the changes in the use of the ground
over five years can_be most extraordinary
as is well illustrated in Hillbrow and Braam-
fontein in this City.
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ct which could very well
do with modification to achieve this result
1f an artisan is regarded as a skilled person
and | think that we all agree that he is—
then surely he must be required to pass a
qualifying trade test to become an artisan,
and not rely solely on the effluxion of
It has recently been stressed at the Sym-
ium on Apprentice Training of the S.A.
Institution of Mechanical Engineers that
xhzmn‘?i]ning of apprentices needs drastic
it

ove g
mong many other far reaching recon-
mendations, it is suggested that the appren-
tice should be able to present himself
voluntarily for the trade test at the end of
the penultimate year of his apprenticeship.
If he passes then he an artisan.

A trude test should be compulsory at the
end of apprenticeship for those who have
not qualified sooner. Those who cannot
pass should then become improvers until
they do pass their trade test at a rate of pay
below that of the artisan.

In this connection, the good work done
by the Department of Education Central
Organisation for Trade Testing is most im-
portant. At the same time, the Technical
Colleges have started the “Sandwich”
Course of enhanced technical standard for
those boys who have greater ability and
who wish 1o go further in their technical
studies.

1 cannot resist this opportunity of doing
a little propaganda w!:rk for ylhc South
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Alfrican Institute of Electrical Engineers, As
part of our Golden Jubilee Celebrations, an
exhibition “Electricity in the Service of
Mankind™ will be held at the University of
the Witwatersrand in collaboration with the
Departments of Electrical Engineering and
Physics from the 13th to the 18th July.

We have been promised some excellent
exhibits, colour transparencies, models, and
technical films.

As can be judged from the theme of the
exhibition, the field w be covered is
enormous and, in commending the exhibi-
tion to you, I am sure that you will find
much that will interest you. whether your
interest fies in thi i . the domestic
field, or industrial applications.

1 now have pleasure in declaring this
your Thirty-third Convention open and

MUNICIPAL ELECTRICITY

UNDERTAKINGS OF SOUTHERN AFRICA

Again, ladics and gentlement, I thank you
for the honour which you have done me
and the Mother City of Cape Town in hav-
ing elecied me 1o the Presidential Chair
which 1 am shortly 10 give up to your next
President.

Now I come 10 the most important item
on the Agenda, and that is the election of
vour President for the ensuing year,

I call for nominations for that office.

Mr. J. L. VAN DER WALT (Krugers-
dorp): Mr. President. Mr. Deputy Mayor,
Mr. Geuliffe, ladies and gentlemen, it is
always fitting to reward a person who has
served any Association unstintingly and well
with the highest office, and, in our case, it
that of the Presidency. The person cannot
be a difficult choice fere, because he has
all those i manner of

wish you every success in your

THE PRESIDENT: Thank you very
much Mr. Gettliffe. Your opening address
has been quite a unique one as far as open-
ing addresses go in that it has touchs
matters which are of considerable direct
concern 10 Municipal Electrical Engineers.

I think the South African Institute of
Electrical Engineers can count on Munici-
pal Electrical Engineers to support the
Institute’s Golden Jubilee celebrations  this
year,

Before proceeding with the next item on
the Agenda, ladies and gentlemen, | feel
that 1 should take the opportunity now of
expressing my appreciation for your having
elected me your President for the past year.
I can only hope that T have fulfilled my task
and duties o your satisfaction,

The President’s job is made all the easier
by the Secretary, and 1 would like to take
the opportunity in_your presence also, of
thanking Dick Ewing for having 50
helpful.” T can tell you that he is a very
efficient and conscientious secretary.

And, of course, ladies and tlemen,
there is always the Executive. of its
functions is {0 keep the President out of
mischief — 1o keep him from talking too
much, and to keep li:im on the rai and
of course vice verse! The Executive,
know, is comprised of several ex-Presidents
of the Association who have acquired the
experience and wisdom which the President
€ai lean on {0 make his job easier.

you

A
you may wish (o ask me? Well,
a South African born Irishman, bred
in Scotland, and rounded off again in South
Alfrica, and with all the characteristics of
those nations thrown together, 1 think he
is_tough enough and wise enough to lead
this Association.

The Irish in him — well, always “agin
the Government," therefore he can control
your Executive, The Scottish in him — he

s been on our Finance Committee for a
couple of years, thereforc our healihy
Balance Sheet. The South African in him,
his genial disposition which makes him the
likeable person he is.

Meneer Kane is ongeveer 55 jaar gelede
in Johannesburg gebore. Hy hei sy ondet-
wys opleiding gedeeltelik in Johanneshurg

he is

daarvandaan sy d
wat by doen. In Augustus 1928 het hy by
die Stadstaad van Johannesburg aangesluit,
en sy deeglikheid hardwerkendheid het
natuurlik baie gou die oog van sy meerderes
gevang en daarom vind ons dat in 1938 was
hy al bevorder tor Assistent Distribusie
Ingenieur (Konstruksie),

In this position as Assistant Distribution
Engineer, Construction, he played a hig role
in developing the nucleus of this large city's
expansion programme, which, today, s sill
continuing.

. He was also in charge of the electrifica-
tion of the once-famous Rand Airport, and
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one of his works of art was that air clock
which has been seen by thousands of inm-
portant visitors when the Country’s main
airport was the Rand Airport. I believe he
was not quite sure that this clock was going
1o function, so he thought it best (0 go on
leave on the day of the official opening of
the Air Port, g

In July, 1941, he enlisted and served with
the South African forces in the Middle East
and Europe, and eventually oblained the
rank of Capiain. His employers and his
superiors thought so highly of him that he
was twice promoted whilst on  Active
Service — the first time as Assistant Distri-
bution Engineer (this time Maintenance),
and in 1945 he was promoted to Assistant
General Manager. Tn October, 1954, he was
appoinied General Manager of ihe largest
icipal Electricity Underta in South-

. He has held some of the highest
offices in the engineering world in this
country.

1959, President of our Associatic
Association of Municipal Electric
takings of Sauthern Africa. y

Do not think that this person I am going
1o propose is perfect, however. No Sir, by
1o means. He has many shoricoming, He
plays that silly little game where they hit a
small white ball with a club. or a stick, or
a cane, and he does it so deftly that at his
club his fellow members call him “sugar

n — the
y Under-

cane.

I believe he also used 1o send his young
son to bed very carly at night so that father
could play with the mechanical toy train,
However, 1 think we can forgive him these
few shortcomings.

In die begin het ck uitgowing dat hy
hierdic hoogsie posisie verdien het. Hy ver-
teenwoordiyr u Vereniging op die Aanbeve-
lingskomitee vir Nuwe Elekiriese Draad-

werkers, Suid-Afriknanse Buro  vir
Standaarde, Inderck behartig hy ook ons
belange oj Randse Elektrolisekomitee,

Steenkooltoewysings Komitee en andere.

I do not think that this Association could
wish for a better qualified President. Mr.
President. Mr. Deputy Mayor, Mr. Getliffe,
ladies and gentlemen, 1 propose Mr. Bob
Kane, the first Johannesburg-horn General
Manager of the Johannesburg Electricity
Department, as our  President for  the
ensuing year.
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THE PRESIDENT: Thank you Mr. van
der Walt. Will somebody please second the
proposal.

COUNCILLOR €. J. ROSS-SPENCER
(Johannesburg): 1 have very much

leasure in seconding the proposal of Mr.
Db Katerss Preaden: s the coming year.

As a member of the Johannesburg City
Council, I feel very honoured, and 1 am
sure the Council will feel very honoured
when they hear that once again, our General
Manager hus been given o high honour.

The original President on the foundation
of your Association in 1915 was the late Dr.
J. H. Dobson, and T think it is very appro-
priate and a great honour to us that you
have nominated Mr. Kane, a representative
from Johannesburg.

I am not going to say very much about
Mr. Kane because Mr. van der Walt has
done his job very well, but there are just
one or two little things 1 would like to add.

It will be interesting for you to know that
Mr. Kane, has, under his charge. and he is
responsible for no less than 2,600 employ-
ees. That is an enormous organisation, by
South  African  standards,
manages 10 keep so calm — he is always
the same, he is always unruffled, no matter
what problems and irritations he has I don’t
know — and I think that is a great example,
particularly to commicrcial executives, who
seem to work themselves to death, even
when they have very much smaller organi-
sations under their control,

Finally I would like to refer again (o what
the Deputy Mayor said about Mr. Kane's
way of \g able 1o get what he wants, We
have found in the Council that we have
great difficulty in passing small items of
expenditure running into, say. 10/- or a £1,
or something unimportant, but when Mr.
Kane comes along with a six million pound
proposition, there is absolutely no debate,
and in a couple of seconds it is all & 5
You will agree with me, | think, on the
strength of that if nothing else. he is @ most
appropriate person and 1 have very much
pleasure in seconding the proposal.

. THE PRESIDENT: Any other nomina-
tions, ladies and gentlemen.

THE PRESIDENT: Mr. Acting Mayor,
Mr. Councillor Ross-Spencer, Mr. Geliffe.
ladies and gentlemen: 1 have very great
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leasure in declaring Bob Kane, General

anager of the Johannesburg Electricity
Undertaking, President for the ensuing year.

The Acting Mayor will now invest the
incoming President with the Presidential
Chain of Office.

Mr. R. W. KANE was invested with the
Presidential Chain of office.

HIS WORSHIP THE ACTING MAYOR
OF JOHANNESBURG, COUNCILLOR
A. GORSHEL: I'm sorry I can't resist
this. It arises out of what Mr. van der Walt
said about “sugar cane.” T am sure that
your new president will, within the next
year, prove the paradox that “*Kane is able."”

Mr. R. W. KANE (New President, Johan-
nesburg):  Mr. Acting Mayor, they have
also forgotten “Tubal Cane.”

Mr. Acting Mayor, Mr. Gettliffe, Mr. van
der  Wall, Councilior Ross-Spencer, all
members, ladies, and last but no means
least, Johannesburg City Council,

1 k you all very much indeed for
henouring Johannesburg and myself today.
and will thank you more fully during my
address. 1 particularly thank Van and my

irman. To Van I just want o say that

1 elect myself honorary editor of the
Proceedings, and clear up what he said this
moning! “And I think Councillor Rass-

Spencer should ask certain members of the

staff this fast week how cool and calm and

collected I have been!

I feel I would be lacking in my dutie:
1 did not take this opportunity of thanking
Chris Downie on your behalf for his year
of office. Later on we'll give him some
other substantial award, but I think it is
my job now to thank him on your behalf
for his year of office and for his very sincere
and thorough attention 1o the requirements
of the Association. Thank you.

My first duty, ladies and gentlemen, is
1o ask for nominations for the venue of the
1960 Convention.

Mr. R. M. O. SIMPSON (Durban): Mr.
President, Mr. Deputy Mayor, ladies and
gentlemen, unfortunately I must first
apologise for the nom-attendance of the
Councillor from Durban, but Mr. Gild un-
fortunately had two rather important depu-
tations he had 1o represent, and he was
unable, at the last minute, to attend. So I

if
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have been asked, in connection with the
venue of the next Convention to invite you
10 hold your Convention in Durban, in 1960.

THE PRESIDENT: The next item on
the Agenda is the proposal for Vice-
President. May 1 have proposals please”

Mr. J. C. FRASER (Johannesburgl: Mr.
Depuly Mayor, Mr. President, President of
the S.A. Electrical E ladies and
gentlemen.

Thirtcen years ago, almost to the day, |
had the honour and privilege at our Bloem-
fontein Convention to propose as Vice-
President of the Association an Engineer
who is loved and honoured by all our mem-
bers, our esteemed friend, past president
and honorary member, Clarence Kinsman,
then Electrical Engineer of the City of

Today I consider it an even greater
privilege 10 be spared and have the honour
to propose an Engineer as Vice-President
who, thirteen years ago, was one of
Clarence Kinsmen's hack-room boys, and
who today is holding the important position
of City Electrical Engineer Durban.

Mr. Simpson who is commonly known (o
some of us as Ronald, will have a difficult
task 10 maintain_the high standard which
has been set by his predecessors for stageing
an AME.U. Convention at Durban.

Many of us here today have happy and
very pleasant memories of the last Conven-
tion which was held in Durban.

In the time I have been associated w
Ronald. he has
Association tha
qualities and abi
important task.

1 have every confidence in asking this
gathering 10 accepl Ronald Simpson as
Vice-President of this Association for the
ensuing year,

THE PRESIDENT: Thank you, Mr.
Fraser. May I have a seconder pﬁmc?

COUNCILLOR A, W. LOUW (Eust
London):  Mr. President, Mr. Deputy
Mayor. ladies and gentlemen: it is my great
Ea:;ikge as a Councillor member, who has

in the fortunate position to be able
1o uttend a second convention as a City
Councillor, where I bave kept my eyes and
my ears open, to have the privilege toduy
to second the nomination as Vice-President

ith
hown by his interest in the

he has the outstanding
ity for such a difficult and
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for the ensuing year of Mr. Ronald Simpson
of Durban.

Gentlemen, I feel that in Mr. Ronnie
Simpson we will have someone of whom we
can all be proud, and on whom the mantle
will cventually fall one day to be the
President of this Association. He is the
City Electrical Engineer of a very prominent
Electricity Undertaking in the Union. He
also represents one of our finest, our best,
and most progressive coastal towns in South
Africa, and 1 think lha( Mr. Ronnie
pson will be able o the job with
ity; he will be able m do all the work he
is required to do with courage, and 1 am
sincere in saying that I do not think we can
have a better choice today than to nominate
and elect Mr. Ronnie Simpson o this
elevated post, as Vice-President for the
ensuing year.

T have much pleasure in seconding.

THE PRESIDENT: Thank you Coun-
cillor Louw. T will now ask Mr. Ronnie
Simpson 1o join us up here at the main
table.

Mr. R. M. O. SIMPSON (Durban): Mr.
President, my Proposer and Seconder, and
all members of the Convention, I am afraid
T have been given a very big task to do, and
all T can say is that 1 shall endeavour to
do it to the best of my ability.

THE "PRESIDENT: Thank you, Mr.
Simpson.

(The PRESIDENT continued with Con-
vention Announcements).

Ladies and gentlemen, we have about
six minutes 1o go 1o the tea break. I wonder
if some of the delesates would care to give
greetings.

Mr. A W. LINEKER (Rand Water
Board, jnlunmtsurg) Mr. President, on
behalf of the Presids it and Council of the
Institute of Elecmcal Engincers, London,
1 offer you greetings and sincere wishes for
a successful Convention.

Mr. J. C. DOWNEY (Springs): Mr.
President, on behalf of the N‘:hﬂlul Com-
mittee on Tllumination, 1 wish to congratu-
late yuu nn your election to the office of
President of the Association of Municipal
Eiamricuy Undm.akm"? and wish you a
very happy term of office.

CTRICITY
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THE PRESIDENT: Thank you. Mr.
Downey.
Mr. W. L. KING (South African Rail-
ays): On behalf of the General Manager
n[ lh: South African Railways. 1 bring
greetings and good wishes for the success
of this Convention. I also take this oppor-
tunity of congratulating you, sir, on your
election to the post of President, and wish-
ing you every success in your term of office.

Mr. J. C. FRASER (Johannesburg): Mr.
President, | bring you congratulations and
greetings from the Safety Precautions Com-
mittee, on whose activities I shall be report-
ing later on in |h= Cunvemum but while 1
am on my feet, may 1 deliver my

rsonal mngmulmmm to you for the very
ﬁ:h office you auained today. Thank you

Mr. I. DE VILLIERS (Escom): Mr.
President, on behalf of Escom I would like
to congratulate you on your apointment. We
have known you for many years, we have
worked together, and we are all very
pleased that we will have your co-operation
in the future. We would ‘also like 1o wish
this Convention everything of the best, and
hope the rain holds off! Thank you,

THE PRESIDENT: Thank you Mr. de
Villiers. Frankly, the rain sells eleﬂrlcllv'
Mr, H. T, ASPINALL (Johannesbus
Mr. President. the Director of the llv
watersrand Technical College has asked me
1o convey 1o you his good wishes, and every

success during your year of office.

THE PRESIDENT: [ think it is time we
went downstairs for some refreshment, and
we will resume again at 11 a.m.

TEA ADJOURNMENT.
On Resuming at 11.00 a.m.:

(The meeting opened with a number of
Convention announcements),

THE PRESIDENT: 1 now have a
wl uty to perform, and that is to announce

the death of the following members during
the past year:

Mr. E. Poole, from Durban originally.
He was a foundation member, and was
secretary, I think, at the second meeting of
|h;a Association, and at various um for
15 years

Mr. Coulthard. who was a member, but
was not a member at the time of his death.
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Mr. J. D. Lamb, formerly Electrical
Engineer at East London, and a past presi-
dent in 1927/29.

Finally, I think we all know Mr. Muller,
who used to be an engineer of Upington.
1 don't think he is here today, but his wife
passed away during the year, and I think
we should send him our condolences.

(The Convention stood in silence).

I am ))!IF to ask the Secretary to
announce apologies and greetings.

THE SECRETARY, Mr. R. G. EWING
(Johannesburg) : ¢ a number of
apologies and grceungs this mﬂrmng Firstly
a telegram from Mr. C. W. Everett, who
wishes all the best for Ihc ('unvmlmn

Mr. J. Yodaiken, of Que Que, who is
listed as attending, was unavoidably
detained, and he sends his best wishes for
an informative and pleasant Convention.

The President of the Tnstitution of
Mechanical Engineers regrets his inability
1o attend the Convention and sends best
wishes.

Mr. Dave Bradley says “Greetings and
congratulations. Best wishes for happy and
instructive Convention. Much regret my
inability {0 attend.”

Mr. H. V. Ward, Greytown, was unavoid-
ably detained but trusts that the Convention
wil be a great success.

Mr. J. A. Black, President of the Steel
and Engineering Inds
South Africa
and members of

The SA Institute ol Electrical Engin-
eers, Mr. C. M. gue. regrets his
inability 1o attend, but also sends his best
wishes for a successful (‘nvcr\lmn

o e City Librarian of Johannesburg, M
- E. Kennedy, regrets his inability m
all:nd

; will be away, but con-
\cv; o ycm | Mr. President, his best wishes
for an enjoyable and fruitful Convention.

R. M. Stephenson, formerly of the
Bnluh General Electric Co. (Pty.) Lud. has
send an apology,

Dr. D. B. Reay of Escom has sent an
apology, and Dr. Reay cxtends his best
wishes for the fullest success to you, Mr.
President, on this occasion.

SCTRICITY
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Mr. Brian Colquhoun, Hugh ODonncIi
& Partners, Salisbury, regret their i
10 attend.

The British Thomson-Houston Company
of Central Africa extend lhc:r apa]ogm.
as do Falks Electrical (S.A. y.) Ltd.,
Metropolitan-Vickers Central Afnca (Pty.)
Lid, and Mr. C. R. Dt.fl\.m conveys his
best wishes for a successful meeting.

Messrs. Mine-Elect (Pte.) Lid., Salisbury,
regret non-attendance on this occa

pologies have come from the N.nmn;l
Occupational Safety Association, C.
Parsons & Co. (Rhodesia) (Pvt) Lid., lhc
Provincial Administration of Natal, the
Transvaal Free State Chamber of
Mines, and the Pravincial Administration
of the Orange Free State.

Regrets have been forwarded on behalf

of the Secretary of the Dep:nmgnl of
Labour for his inability to attend; apologies
also from the eral Manager o Tﬁm-
port. Johannesburg, Mr. C. E. R.
Mr. A. Foden, the Municipality of Wclimg-
ton, the Town Council of Nigel, the Munici-
pality of Matatiele, — who all regret their
inability to be present on this occasion.

Apologies have been received also from
the following: Mummpnlny of Mossel Bay,
Mr. H. P. Alexander of Escom Natal
Undertaking, Mr. H. J. Gripper, the City of
Kimberley and the Mummpul:(];; of sz:ng—
fontein, Also_fro
Atteidge, of Tshumib, South West Amu.

Thank you Mr. President.

THE PRESIDENT: Thank you., Mr.

We “have one or two awards 1o make
today. I am referring to Honorary Mem-
bers clected through the year, and 1 would
like to ask our immediate Past President to
present the awards to the three gentlemen
concerned,
rst of u!l Mr. Halle.

Mr. Halle reccived his award.

Before Mr. Halle sits down — there is a
microphone behind him.

Mr. C. R. HALLE (Port Elizabeth
Mr. President, ladies and gentlemen: )l’
thank you very much indeed for this
honour.” It is a vcry n&c and unique occa-

anager (o dlsmvu
he is still an hmmurahle mcmsfu of Societ;
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Actually, | have not been refired — 1
have just been re-treaded, and, as you
know, you are only young twice, that is
before and after 60. so I am very glad to
be here 10 help you “raise Kanel™

Thank you very much indeed.

THE PRESIDENT: Mr. Giles, would
you come up and collect Mr. Foden’s
award,

Mr. Giles received Mr. Foden’s award.

Mr. ). C. \Vaddy collected Colonel C. G,
Ewer's aw
Pcrhauu | \hnubd. have told you that Mr.
Hallé, a President, was elected
Honorary Member d the year, Mr.
Foden, Past President, East London, also an.
Honorary Member, and finally Colonel
Ewer, who. at one stage, was the City Elec-
trical Engineer of Pietermaritzburg, (1 don't
Kknow if it was @ cit ose days), and 1
think the eldest surviving Past President, so
we ask Mr. Giles of East London and Mr.
Waddy of Pietermaritzburg to accept their
badges on our behalf.

Finally, | have anoiher duty 1o perform,
and 1 know you will join with me
pleasure in giving Chris Downie pn-or lhll
he has served an apprenticeship (o join the
ranks of Past Presidents, and to wear one
of these dciuymlrul little identification discs
or reference books, or whatever they are
arc called, and on your behalf, congratulate
him and thank him for what he has done
throughout the year, and wish him many
years of happiness with us.

Mr. G. C. DOWNIE (Cape Town): Mr.
Kane, ladies and gentlemen, thanks very
much indeed for these tokens of your
appreciation of my having carried out my
duties as President of your Association,
‘I}mnk you very much indeed.

THE PRESIDENT: The next item is
the election of the Executive Council. The
staff was supposed to hand out ballot papers
o those who want them, but | think they
have been placed throughout the hall. T
want to remind you that it is only the
Engineer Member and one Councillor mem-
ber of any Municipality or Supply Under
taking who can vote, in terms of the Con-
stitution.  The office bearers at the present
moment are:

TRICITY
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P. L. van der Walt, Krugersdorp.
C. G. Downie, Cape Town
R. M. O. Simpson, Durban,
R. W. Kane, Johannesburg.

In addition the two Chairmen of the
Branches, Mr. Stevens of Ladysmith, and
Mr. Barrett of Queenstown, will continue
as Chairmen of the Branches until zhc m)d
year Executive. Consequently you
vacancies on the Executive, The rcunns
members are:

1. E. Mitchell, Salisbury.

D. P. Hugo, Pretoria

C. Lombard, Germiston.

J. €. Downey, Springs.

G. 1. Muller, Bloemfontein.

P. A. Giles, East London.
There are six vacancies.

You will elect at chsl one representative
from each Province,

1 also suggest that you do not write every
name down at this stage. Let us collect the
names as they are accepted, then we will
read them oui and then vote. (Incidentally
the Federation is a Province!)

The following memben were.
nominated and secons

P. A. Gilles, East L.nndnn,

J.C. Downey, Springs.

G. J. Muller, Bloemfontein.

D. Murray Nobbs, Port Elizabeth.
J. C. Waddy, Pietermaritzburg.
C. Lombard, Germiston.

1. E. Mitchell, Salisbury.

D. J. Hugo, Pretoria.
A. R. Sibson, Bulawayo.

A. Rossler, Cradock.

I beg your pardon, I made a mistake.
Mr. Muller is automatically elected if there
are no further nominations, and you have
to vote for five.

Honorary Members can also vote.

1 wonder if Mr. Wilson and Mr. Burger
would act as scrutineers?

(This was AGREED.)

Mr. R. M. O. SJMPSON [Durhan)
Ladics and gentlemen, very great
i!eawm 1o call upon our Passek i give
Presidential Address.

duly
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PRESIDENTIAL ADDRESS

1 must first ux pr

to you all my deep
r]I the honour you have done
the ]ﬂh.mnﬂhurg. City Council and myself
in 2 me your President for the

3

emumg e our reiring Fresdent
in marks last year, I feel all the more
Honcired taat l have been selected to

1s my predecessors
h . [ refer o the late Dr.
Dobson, llu- first qu]em of the Associn-
tion, the late Bernard Sankey, and then
Arthur Rodwell and 7. raser, both of
whom are with us here tmhl) Arthur
Rodwell held office on two oceasions and
consequently this is the sixth oceasion
upon_which Johanneshurg has been hon-
oured. T knew Dr, Dobson, but not as
employer, and have served under Bernard
Sankey, Arthur Rodwell and J. C. Fraser.
1 still have a letter in my dossier from
Bernard Sankey reprimanding me for cer-
tain misdeeds. I can say about Arthur
Rodwell and . C. Fraser is Ihnk ﬂn-)
cither were very tolerant, o,
pmu(l of the fact that T am the ﬁﬂl 'lu'luln-
nesburg borm President to represent Johan-
nesburg on your Exceutive Council.

In dc'c—ulvm, on 4 topic for the Presiden-
rml T thought of many subjects.
qupml to talk about
1nh.mueslvm;, and noted that many pro-
¢ municipal undertakings
role Southern  Africa—
st \ll development in the fmurc.
undertakings—had beer
ssed by myv worthy predece mn d
Emnli\ 1 demlrﬂ ta talk to you about our
the idea from Mr.
CI hms :uldms‘ in Salishury during 1945
and itis interesting to nun that he m;
referred to the fu f the Association.
hn ]'lli‘.l being that nn organisation can
to remain static but mmt forever
.\dwmce and chang He m certain
suggestions for cnmuﬁmnrm 'nnl some of
these have bome frui

My plea will be in a somewhat differcnt
form in so far as I hope that your
Executive Council will receive advice and
suggestions from members.

41
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First of all let me deal with the history
the Association that [ make no

ipulngy to thase who know it well, but as
ere

are many others in our ranks today
are relatively newcomers—like myself
trust they will find it interesting. In
addition, with the presence here today of
our President of the Electrical Enginecrs,
which Institute celebrates its 50th Anni-
versary this year, a little history will not
be amiss.

The first Congress, as it was called, was
held in Johanmesburg during November
1915 and lasted for six days. It was then
that the Association of Municipal Electrical
Engineers was formed and of the 22

. representing 16 towns
plus a further 9 persons elected during
that year, rcprcsm ng o furﬂ\w 8 mwm‘

31 natural [mnnn {to borrow a phrase
rom our Constitution) and 24 towns, it
sm-msnnz to note that only one of these
ha longer a member of
Jusom:mn, having resigaed
years ago have not heen able to
mnb]ul- how many of the om.mnl mem-
bers are hale and hearty today, but [ had
hoped to welcome here today our first
Honorary Treasurer, then a member of the
'lnh:\ml(almr;, ctricity Department. Mr,
Pnu‘. Senior, In’ his first statement
in he ‘referred to the happy
pmumn of I\a ¢ « credit balance of over
€30 which, with an income of £79 10 0
actually works out a profit of 38671
However, T won't enlarge on that |

Apparently it was decided in those days
to meet every two years, and, with the
e‘(mpll(m of the penuds 1919 and 1920 and
aua 1928 a 1927, this habit con-
tinued |nm1 m% lhr-mftcr the Assaciation
met yearly with the exception of the period
covered by World War IL

I have been interested in the advertise-
ments printed in the early davs of the
Proceedings and some of these have been
reprocduced and  displayed in the hall
todav. My apologies to many of our
affilistes whose activities not repro-
duced and 1 hope | am not aceused of
favouritism. Tneluded in the leprndummn
is a chart showing the membership
inception to the present day, mnlmlmz
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ttendunces of all classes of member
entions.  Records of attendance

the various Conventions were not com-
pletely detailed until 1955 particularly with
d to the fair sex together with w!
are now known as affiliates, and conse-

feel that somewhat higher
figures applied prior to that date.

Before the Association was many years
old it is recorded that the following sub.
fects were matters of discussion ;—

ditions of Supply,
istical Retw

s,

Standardisation of
Wiring ne;,nl..lum

b e e (Johan-
nesburg By-Laws for wiremen registratios
were Tmnml;,rxlﬁd in 1915 and these have
recently heen rescinded despite the Wire-
men and Contractor’s Act of 1939). As

igineers our st u peared to be some-
what _elevated ose days, since it is
recorded that in 15119 40 gentlemen sat
down to dinner !

The Presidential mldrm as mot sacro-
anet but was subject ssion_and
members cheerfully tmk Atleml!a;w of the
opportunity afforded them. How lucky
e President is today |

Again is it recorded that membership
was_open_to officials of Tramway and
Trackless Tram r\emciznum For some of
us the Tramways Demrtmem was our
largest consumer and shall I say the most
troublesome—it is uhrvmuc for a few of us
that they still maintain the troublesome
aspect only!

The late Dr. Haml latterly  City
Engineer of Jobannesburg, was a founda-
tion member of the Association represen-
ting Stellenbasch.

In 1822 it is recorded that the dissemin-
ation formation on  matters ol
particular interest in the supply and
generation of electrical energy under local
conditions through the Hon. Secretary
throughout the year should be introdu
It had been experienced that dmp\h-
Conventions extending over a period of a
week, the opportunity of the fullest dis-
cussion on many questions did not exist.
Our Bulletins of today continue this
practice,

MUNISIPALE ELEKTRISITEITSONDER!
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Theft of material v Lllmm\ml and the
use of screw holders
reason, [t would be

w many members
tice as we do in Joh
installations.  Tn pass

e have not yet found a sol
the theft of copper conductors.

The effects of gas competition we
cussed mul our competitor, Mr.
of the p.\rtnmn whom I had !‘..p.«!
ould be here today would h(‘ interested
to read 1||e Pmmmlmv of 192

One Gouncillor, deplored the prefereiics
for imported equipment as against that of
South African manufac t did admit
to a pu-fermw for a Scotch
Whisl

Siemer oon Sl (‘(pn'\ﬂ'zl b the
Electricity of 1922 a ospect

think our [cnrs were sume\vhnt mdi&c
rated, although T must also ,nlmn that
active objections to the results of the Act
have not been lacking over m—rm years.

Ve were concerned about the advent of
the metallic flament lamp when the
carbon filament originally required 4
watts/candle, the then rl'Llllctmn to nearly
1 watt/candle and t rther possibili-

this being m!ucul to 17100 watt,
Tiighimig GF Couiree) Wit e oF 0t alt
types of consumption in those days whilst
tday we are perhaps more concemed
ulmm its effect on power factor and m a
extent in_capital charges
Il.umlm in 1924 rather (Iup'lun«l the life Of
the new % watt lamp and for the benefit
of our affiliates this argument on life has
never been concluded

At the same mm- methods of |r‘m|rn|\¢
were under review and ne doubt some of
aur mrmlmrs wﬂ[ be interested in Ihk
Labour ucln.l Iur phmmg af poles varied
from ln‘} . excavations for
cables fmm E_Sﬂ lu L1170 per compar-
able unit whilst meters varied in quotations

gainst that of agents,
nd 100 per cent.  In those
days we were apparently concerned about
the immense variation: e and today
we are suspicious if there is no variation
at all! Somewhat illogically 1 again rtfe:
to the wpreference [ur Seotch Whiskey
And sigh a sigh of
that this address is

wesburg for certain
ing it is remarkable
on for

v dnr

ot open to public
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discussion. May I um,l;m that our own
preferences are ‘rebounding on us |

However, T do want to say at this stage
that although tendering abuses are ap-
parently indicated in certain cases, shall
we not rather add that the larger local
authorities can Jook after themselves in the
se of generating plant and for everyone,
large or small. we get good value in our
purchase. Let us compare the cost of a
simple—to us—electric meter with the
price of a shirt, pair of grey flannels or a
suit, Latest quotations for Sing{e phase
meters are standing at £3 0s. 6d.—and T
will not quote the other prices, but T do sin-
cerely th that the quality and material
involved in the manufacture of meters is
outstanding. A meter life is 10 vears
before adjustment with 20 yewrs for re-
placement. Meters are used 24 hours per
day and every day up to 10 years—shirts
suits and slacks have a much lower load
factor. In this connection @ 5 guinea pair
of slacks should last nearly 65 years com-
pared with a meter, hefore being over-
hauled, apart from being replaced.  No
wonder are generally
dressed ! Need I say any more ?

On reflection perhaps T should s
all our development and planning s
indirectly cted by our friends of the
affiliate membership who, throngh their

rent companies can exert a vast and
lefinitely o beneficial influence in our
undertakings by their continued endeavour
to produce the latest and the best at
reasonable cost.

For the benefit of our Councillor
friends 1 also_quote from the Proceedings
of 1924 considering the question “Wha are
the consumers and what is the Electricity
Department?™  “Many persons appear to
hald the view that muncipal councils are
composed of members endowed by any-
thing Dy law, i no interest or sympathy
for the individual as such and over whose
actions the ratepayer has no control, often
losing sight of the fact that each member
is freely elected by the people from amon
themselves and that the prime object
clecting such representatives is that the
few may e name of the whole com-
munity, carry on such works and provide
such necessities as cannot be provided
by the individual him: While indivi-

¢ that

5

duals may be

e to provide some or all
of the essential se for themselves in
me form, yet experience indicates that a
municipal service for the whole community
offers the ‘greatest good for the number’.

1 am interested to note that Mr. Wolley
Dod of Pretoria is quoted to the effect that
a later Manager in Johannesburg, namely
Bernard v, was really the founder of
the Association, it being_through his
efforts, whilst still in Port Elizabeth, that
the idea was expanded, since he was a mem-
Der of a parent association in England.

Electrolysis concerned us in 1927 mainly
because of our friends of the Tramways
and, in this connection, T am delighted to
record that their big brother of the railway
Administration has taken over this problem,
at least on the Rand, have given the
average local electricity authority a
Dreathing spell, '

We were told in 1927 that 30% of the
coal mined in South Africa goes to waste
and that this is the coal that the power
stations should use. Many of us did in
Fact design and plan to use this eoal but

other economical problems  have
caught up on us and we now pay what
consider is far too much for our coal!
With, T hope. the return to normal eondi-
tions as_distinct from the post war pro-
blems of transpart and banning of export,
is it too much to hope that we users should
be given mare favourable consideration ?
Your Coal Allocation Committee this year
reported the availability of ample supplies
of coal to the Railways and other consu-
mers and I sincerely hope that our friends
of the coal mines will re-establish the
export trade lost to them in recent years,

This now brings me to the subject of
tariffs which, like earthing, will be with us
always and these are the two habby
horses that we all like to ride. Shall T
quictly sum up by saying that I was
<Inliﬂ,!:t«.| to read in one of our Proceedings
!Ilull the (iliﬂcimim h;]rrvwn ligh ||ﬂl
lighting, is that we v for lighting
Entirely overlooked, is S\e fact_that lge
supply anthority also pays for lightning, at
least in sundry repairs and replacements,

In concluding the historical as)
would like to briefly mention that in 1926
the Rhodesias were to be members,
and, in 1936, in Johannesburg our constis
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tution was changed to more or less that
of today, and in effect it became an
iati Municipal i

with our friends the Councillors taking a
more active part in the deliberations—if
nly from a financial point of view, be.
se 1 have still to meet the av
“ouncillor who can distinguish between
Kilovolt amperes (kVA), Kilowatts (kW),
Megawatts (MW) and KW.V., though it
was apparent Cape Town last year that
KWV, was tharoughly assimilated, parti
cu e fairer sex—I mean of course
the perfumes produced.

Again in 1955 for the first time, our
affiliates, for their sundry misdeeds of the
past, appeared as members of the Associa-
tion and may I once  as other Presi-
dents have done, welcome them to our
i

o

TS

Tomorrow we will visit the factories of
some of our affiliates. I do sincerely thank
those who have made these visits possible,
ve now reached the main tepic of
my address, namely, our Association and
its activities and [ will start with your
Executive il

By cireumstances appreciated by the
bulk of members it seems to be inevitable
that the larger towns provide represen
tives for your Executive Council and &

From  time some
a s of the
fact that such an Executive can become

somewhat autocratic even with the best
of intentions and my following somewhat
rambling observations have heen expressly
designed to encourage the receipt of the
views of members.

Size of Executive Council.

The constituti has been altered over
the years to provide a membership of 12
in 1937, 14 in 1949, 18 in 1950 and 20 plus
in 1958, hee alterations provided
increased representation by - Councillors,

i sentati d finally, the
introduction of branches which today form
a council of 22 individuals with automatic
increases when g e
formed.  Roughly this means that 107 of
vour members constitute vour Council. It
is perhaps too early to judge whether this
is too large or not, although I tend to
sugect the former, particularly in its
effect on our finances,

B
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Branches.

The constitution was altered during 1955
to make provision for regional branches.
This alteration was introduced mainly
because of activities of the Band
Association of Muni i
neers, which meets fairly regularly through-
out the vear and whose recorded proceed-
ings was, and is, highly appreciated by
others fi d. At that time provi
sion was made of branches, one in Natal
and another in the Cape and accordingly
your Executive was mereased by two
additional members,

What does amaze me, however, is that
Rand Association has not seen fit to take
advantage of Ue opportunity offered. 1
have noted that the two relatively large
undertakings represented, namely,
and Johannesburg (with all due apologies
to Springs) have consistently taken care
not to hold senior office in that Associa-
tion, apart from secretaryship, and in fact.
have welcomed and supported the election
of ofhers to the post of Chairman,

There may have been a period when all
were not members of our Association of
Southern Africa, but that i not entircly
the case today. Approximately 51 eities or

a

TiEL

towns can pres ab & mey
Rand Association which indical
Rand, as such, hus grown somewhat.

Personally 1 would be pleased to see that
Association 4 branch of this Association
and I suggest that this matter again be
considered by our Rand members, 1
appreciate that there are a few problems,
mainly of a geographical nature, but these
are ot insurme

Election Pracedure.

Regarding elections it would appear that
it has always been customary to conduet
the election at the Annual Convention
and this, of course, means that anly the
members present have any real say in the
election. Whilst this be suitable and

rhaps all that is neeessary, T have often
wondered if we should not introduce a
system whereby our absent members could
at least have ‘more say in the election,
This, n][ nlurwi“b{n d i
a postal vote which, in turn. would
2 fair_amomt of expense and labons 1y
first of all seeking nominations, then the
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preparation of ballot papers and finally
g the vote

At Cape Town last year 76 Engineers,
54 Councillors and 6 others were available
for voting, a total of 136. total
electorate is 237 and consequently we had
or could have had a 57% poll and slightly
above average. On [ gty g

pproximately 43% of the members had no
say in the election.

Considering a postal vote, one must not
forget that the émumllm representatives
sometimes vary from year to year, may not
know the nominated persons and luman
nature being what it is, postal voting could
also provide a very disappointing poll.

As T see it. the present system provides
a reasonable poll, whilst a postal vote
would enable all members to participate
and bluntly, only these entitled to vote,
Tts disadvantages would be mainly expense
and the pumEihty of a poor poll
Rotation of Election.

Some years agn a suj
onvention that members of 3
should automatically retire after 3 vears’
service. The practical application of this
was niot_eonsidered or explored but the
purpose of the suggestion was really to
prevent any undertaking serving an’ the
Executive continuously for a number of
vears and thereby enabling others to share
in the Executive duties.

as also suggested that voting should
be done in groups by Provinces, Ag
no details were given as to whether each
Province should be allotted a fixed m
ber of seats on the basis of fees paid, units
sold, membership or any other basis, or
whether such procedure would appoint the
single: provincial representatives and there-
after the halance of representatives would
be by Convention, Personally, 1 feel that
this suggestion, apart ing somewhat
cumbersome i

estion was made
e

application, would restrict
somewhat the members' choice of suitable
representation.

Reverting to the previous suggestion,
namely, Tml’mlin rcm after awdef ed
period of presumably continous service
and particularly with a smaller _executive,
there may be room for thought here. For
those of us who are honoured by being
elected office bearers, traditionally the
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period is 4 yeirs and constitutionally 3
years. I think it is for members to decide
whether any advantage or improvement is
Fﬂsibl« on this suggestion or whether, in
act, the present system is satisfactory and
preferable,
Attendance at Conventions,

Normally the attendance
is reasonably good and i

the post war

vears has never dropped below 50%, the
average  being approximately 65%, but
there.

are 4 members who have never
15 and a further 10
where the attendance varies from one to
three appearances, Taking into account the
vast distances to be travelled in this sub
continent, the size of some of the towns
represent, and quite possibly other
factors of which we have no knowledge, it
does seem regretful that only contact
with a few of our members is through the
postal service amd even our procecdings
are only forwarded to them many months
after the Convention. Normally non at-

g members receive no prior details
of the papers to he presented or other
aspeets of the Convention programme,
but this year, and possibly for the firs
time, it has been arranged to forward all
information to all such members, together
with a_request that written contributions
would be welcome.

It is hoped that this will at least be
welcomed by our T
may engender a desire to be present more
often. No doubt financial
mainly responsible for some absences and
with all diffidence, T am suggesting that
perhaps your Executive could see their
way elear to invite—perhaps one per year
—to our Convention as guests of the Assa-
ciation. The idea is not entirely original
but with our rather improved finances per-
haps something could be done in this
direction.

Duration of the Convention.

You may remember that 1 mentioned
that the first Congress lasted 6 days—
Monday to Saturday inclusive, This period
has varied throughout the years, but more
recently the formal business has been
Jimited to 3% days.  Admittedly, the
Exccutive meets for a full day prior to
Convention and may also meet again after
Convention, but there have been many
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occasions where 1 have gained the impres-
sion that discussion has been (t'ﬂegl or
imited owing to the time available.
Agreed that a genuine attempt to comply
with the programme times may be respon-
tion may be

sible for this and any de
awkward.

when one considers the i
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Mr. R. M. O
now call upon Mr. Clinton to
vote of thanks to our President
interesting address.

Mr. J. S. CLINTON (Johannesburg):
Mr. President, Mr. Ross-Spencer, ladies and
gentlemen: My namie has been mentioned
in the President’s address for something 1
said 14 years ago. Just in case it was done
with the intention of allowing me an

SIMPSON (Durban): 1
ropose the
for his most

invariably travelled, the outlay,
rly of our Councils, in sending us
the i vious

lack of time in
mutual problems with each other privately
and many other factors, would there be
v advantage in extending the duration
the Convention for say a further day?
Training of Personnel.

Mr. Clinton i in his 1945
address ssibility of our Association
training or controlling  the g of
operating personnel. T think T am correct

in saying that this problem has affected us
all in varying degrees. WHhilst it may not
appear of immediate n ty nevertheless
is it unreasonable to imagine that the time
is far ant when the class and
source of such personnel will change
Should we prepare the foundation of a
scheme now and if g0, in what manner ®
Conclusion.

There are many other nsﬁuem of our
activities, some of which will be covered
by the reports of your representatives
later on this week that coul mentione
here in more or less detail, and briefly T
refer to the registration of wiremen and
contractors, the wiring regulations, the
Recommendations Committee and others.
Have the members any thoughts or de-
cided opinions on thesel en in Conve
tions certain aspects of our activities are
commented on, or suggestions are made;
quite frankly m

of these are Il
is the time available. Con-
sequently, nse that an opportunity for
consideration before reaching o decision
wonld be appreciated.

ence in concluding my address, T
sincerely hope that members will take the
time, either here or on their retum to their
homes, to let the Executive know what
your thoughts are, any suggestions you
may think requires consideration,

Thank von all for your telerance and 1
hope we will get some fruitful results

pr o recant, may I say that [ am
not repentant, I still mean what I said 14
years ago, but would like 10 wamn members
that T have now been driven into the outer
fringe of associates, so possibly there is a
penalty for speaking enc’s mind.

The President, I am sure, in 14 years'
time is likely to be extremely proud of what
he has told you today and the deeds 1 am
certnin  will follow his very inieresting

The aspects of the address 1o wh 1

should like to refer are, first of all, its time-
liness, the eritical approach of the address
and the courage with which Mr. Kane has
dealt with the subject matier. Finally the
tactful way in which he has handled & very
contentious subject.
Sir, the timeliness of your address is very
opportune because of the low activity in
the field of public supply of clectricity. As
we all kmn;; the average rate of growth
out the country is very much Jo
than it has been for the k15 years and
I think it is well that we now take stock,
as the President has suggested, to ascertain
whether there are the means at our disposal
for improving matters in regard to the
supply of electri generally to over-
haul the whole sysiem of municipal owner-
ship of electricity undertakings,

The President has referred o the exist-
ence of public ownership of trading under.
takings. He has also indicated that the
extent of policies we adopt in the admini-
stration  of electricts undertakings - might
affect the growth of the material welfare
of our country well or otherwise and I
suggest that. when you go back 1o your
homes you should take heed of what hé has
BRI L

a of this it
this country of ours Assoclation and 1

As you oll know, Dr.

ag0 a3 1936 referred the Gonokpis

o
the Government ':,%
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the day to the fact that g}ublu ownership
throughout the Union of Africa was
absorbing roughly 50% of the total invest-
ments of the country each year.
Now, sir, that, as you will agree, is a very
% proportion and of that electricity under-
ings play a very big part. but unfortun-
ately, (and it is an important aspect) only
bout 3% of the gross mational product
arises from that huge expenditure in regard
1o capital investment.
As you know,

public uwn:n.hup the
great difficulty is to remain efficient. In
Britain, some 7 years after
nationalisation the Government se
very imporiant investigation committee,

known generally s the Herbert Com-
mittee, which reported on all aspects of
public ownership of the means of producing
electricity itain. 1 think the President
is to be o

10 review that very important aspect.

1 think, sir, that one of the unwriticn
instructions in our constitution should be in
future that every seventh President be asked
1o review the welfare of the Association and
perhaps even the existence of trading under-
takings run by municipalities.

The nextepart of the President’s address
which gave me cause to think (and we all
know him very well), is his flair for critic-
ally analysing problems put to him

He is a person who does not readily
accept nhal the public is inclined to believe
is for jts own M iends who read
heavy books on philosophy tell me that one
of the hardest tasks of a philosopher is to
gel outside current thought of his time and
1o review it objectively.

T think, if the philosophers were munici-
pal engineers, they would find the task very
much more difficult and the task of a chair-
an  electricity commitiee even

er.
It is extremely difficult, sir. for all of us
o get outside the ways of a municipal
engincer and to analyse whether the public
s, in fact, enjoying what we dn fm Ih=n|
‘When 1 attended a meeting al
recently, Major Berman slated uur niﬁlmlm
for all their wrong-doings. He was assisted
very ably by a number of licutenants and
from the President’s army carcer. he will

know he had far more licutenants than s

regiment. The criticism was all_one-sided

and as I listened 1o it, 1 wondered what our

affiliastes would say at their monthly ban-

quets, when they sit back with their long

ngm, replete large brandy glusses,
bout us as monopolists.

The trading undertakings of this country
are monopolies and they would do well 10
follow the President’s recommendations,
viz. (0 examine themselves critically, as he
has tried to do.

I listened 10 the address and 1 though we
might do as well if we had a President,
someone who acted as a magic mirror (o
whom we could s “Mirror, mirror, on the
wall . .. ™ or “Mr. President, Who is the
Fairest of us all?”

is large section of the economy makes
it very necessary for us (o have a President
at this very critical time in the history of
South Africa who reluctant to accept
the ways that have hecome accepted practic
as necessarily for the good of the country's
future.

The next aspect of your address which
impressed me was its display of courage.
We have known for a long time that ou
are courageous in dealing with subj
which other and lesser men would be afra
to tackle. Possibly you have crossed Illc
borders of Ireland and Scotland and South
Africa 5o often, that you have learned to be
courageous when you meet immigration
folk and customs people. By now I sunpose
your courage is well-cntrenched a
glad 10 have you here today as our Presnden(
and to know that for the next year we have
somebody who is going to bﬂng about a big
change in the affairs of the Association.

Sir, co in leaders is a rare think.
Lots of pnﬂc have ideas. but it takes a

and

help remembering <
evolution, during which in the w
oceans of the world there were courageous
roly'ps who jumped on to dry land and
led mankind {0 s present stuge of develop-

" e need for courageous people @

leaders is. of course, something we cannot
overdo. We don't want too many Presidents
who are going to criticise us and take us
out of our lazy ways. We wouldn't mind
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one every seven years, sir, but I think one
every (wo years would be rather too much
the courageous leaders who will
attract 1o their cause men of like ideas will
get nowhere without the tact that you, sir,
have always displayed in handling matters,
enher in committec or in open council,
democracies we  getnowhere
merel) by rebellion. Rebels can't succeed
by themselves they must have friends and in
the field of private enterprise | am afraid
we have grown very sensitive fo criticism.
1 would Jike to give you a few examples.
If our friend Mr. Downey were to leave
his very smart Rover at Springs and come
in by train and if the train scrvice were not
up (o scratch, T am sure if he were 1o write
10 the Star and complain there would be, as
a footnote to his letter, in italics, a very
mm comment from our equally good
friend Mr, du Plessis, proving to him how
very efficient our railway system is. We have
friends, Banana Boys. from Natal. who
might have wives who don't like our Eastern
Transvaal bananas. Mr. President, I suggest
advise their wives we have a *Sunday
: but if :he) were 10 write (0 am
Express.” there would not
merely a footnote, there would be a fzw
columns from our Banana Control Board
pmvmp, thal our bananas are of excellent

As I looked around the hall, 1 thought
there might be an opportunity of our Reef
members introducing the very vexed ques-
tion of rights of supply in urban areas, but
having seen our Commission friends very
strategically placed around the room,
suggest there is mot much chance of wmning
um that you stifle a discussion on that

Bu(. sir, jesting apart, in our ivory tower
of municipal ownership, we are inclined m
forget that very important person,
customer. | think we have all of us wm'hd
in_municipal undertakings and found that
criticism bears rather hard on We feel.
we are doing so much good Ior the town
and anv form of criticism, we feel,
is Our complacency and our
smng;ms which is so apt to develop, will
be shaken out of us by your address today.
We shall be led once more to believe that
customer is a person m whom we mm{ pay
a great deal of attenti

Mr. President, Ihmuglmui your address
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I think you have made n comprehensive
survey and a good set of reasons have been
produced for us to consider the welfare of
the Association and the welfare of mus
pal trading undertakings.

Dames en here, onder ons vandag is daar
lede van ons universiteitsdorpe. Uit hulle
is ¢k dan ook seker ons l’msldcl;l kan cen
via om aanstaande jaar 'n professor van
ckonomie saam te bring. Ek het voor my
die naam van Prof. Schumann van Stellen-

os, maar daar mag ook iemand anders
wees gewillig om vir ons aanstaande jaar 'n
rede in verband mel ekonomiese sake fe
lewer. Dis 'n agterstallige drukkende nood.
Ons hoor van atomiese entrale en ver-
spreidings netwerke, maar wat. belungriker
is en wat ons persoonlik raak, is finansies.
Byvoorbeeld, ons behoort seker te wees dat
plaasiike owerhede se bestuur en eiendoms-
reg van elektrisiteitsonden
die belang van Suid Afrika is

Presoonlik wil ek ook weet watter rol
profyt speel in ons kapitalisme en ook in
ons plaaslike bedrywighede.,

Lede, ons President het vir u ondersten-
ning gevra. Onthou go

Ladies and gnmlcm:ll it is my very
pleasant task to propose a vote of thanks
10 the President. I personally enjoyed his
address. | am sure you all enjoyed it and
I am sure it will iead 10 greater uungs in
the history Association of o

¥ b very great pleasure in mmg
10 signify  your approval of the vote nf
I}:i:mks for 'his entertaining and instroctive

- R. M. O. SIMPSON (Durb.\m)

Thank you very much Mr. Clinton. I now

m in Mr. Rodwell to second the vote of
nl

Mr. A, T. RODWELL nhnnnﬂhll
IMJ :f,:d:e-l’rslldm!, Mr. v '!J
adies and gentlemen: Il is m
duty to second the uuynk":'ié’.cn was
0 ably proposed by Mr Clinton,

The President, in his addrs, makes
reference 0 a ufgn once received
from one of his former chm& lor wh-l Mr
Kane calls “certain
relieved 1o find that he conudcmd Ins
.:meﬁ including  myself,

olerance begets (o and I can o
assume that his well- known bmld outl
and tolerance was reciprocated.
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1 well remember, long ago. it was my
unpleasant duty to refuse a request from
him of a very honourable and generous
nature, He was very hurt, and in his usual
straight-forward way, he made no seeret of
the fact. I was not in a position 1o elucidate
my reason for refusal, and was precl
from explaining my difficulty, but he
accepted my statement that he would be
satisfied with events in the near future,

He carried out his duties even more ably,
and meticulously, than before. | believe he
agrees that things subsequently worked
together for good. These and other matters
convinced me that Mr, Kane would attain
eminence in his carcer and profession and
it gave me great pleasure when he, follow-
ing Mr. J, C. Fraser, was appointed General
Manager and Chief Engineer of this City's
Electricity Undertaking.

held the position as President of
other scientific and technical organisations,
al e occupies the important position
of President of our Association.

The President’s address is not open for
discussion.  Among  other matiers, his
address deals with the history of the Asso-
ciation, and a number of fundamental
matters of great importance which have and
will reeur from time to time during its
history.

It is often thou;
ot adequately
nbeyance, and even shelved. This is not so.
Each problem has been dealt with in the
l:‘k"l"' form of its presentation, and to

t

t that these matters are
It with, are held in

which cannot be dealt with and concluded
immediately, They change with progress
and events, and cannot be finalised.

Our Assaciation has not remained static.
You remember Mr. Clinton’s quotation in
1945. He certainly didn’t remain static.

remember many years ago, at one of these
Conventions | went for a walk with him.
T had to take at least three steps 1o his two,
and then he took me for a rather hectic
motor ride, and now 1 understand he has
taken to the uir and has his own flying
service. We do hope that he will not take
off into space! We need him. He has done
such goad work for the Association, and, of
«course, there are other reasons, that we
would like him to remain with us.
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Our Association has not remained static,
but has advanced with the progress of
science, technology, and sound economy,
and here 1 make no reference whatever 1o
— what did you call it Mr. President? A
profit of £477 in our Balance Sheet. That,
of course, would be quite out of place, In
dealing with an Association you may not
talk of profit but “excess of Tevenue over
expenditure.”

We claim that the Assocition has con-
tributed through the work of its members
in no mean measure 10 the development of
the Electricity Undertakings represented
here, and has a record of successful achieve-
ment of which we are proud.

The elect | profession requires no justi-
fication for its exisience, although among
the younger of the professions, it is S0
essential, %o virile, and so necessary, it does
not follow but it leads. Both the councillors
and the engineers desire (0 serve the public.
Generally city and town councillors with a
public spirited desire (o take their part in
improving public services, and to ensure as
far as possible, that efficient service is given
10 the ralepaycrs, al econoniic cost, are not
in possession of the detailed facts, technical
requirements, . organisation, and
the perind of time necessary 1o carry out
their attempts 10 improve existing condi-
tions. They are ofien disappointed when
their efforis appear (0 be delayed, o
and even nullified. This often leads to a
feeling of frustration, The engineer’s dut
is to advise the city or town counc
through appropriate committees,
object. possibility.  advisability his
opinion, of the necessity or otherwise of the
suggested works. He must furnish all parti-
culars and estimates of the requirements to
bring the work o successful completion, he
must bear in mind government and provin
cial requirements, the rapid advance in
design and manufacture and the possibility
of obsolescence. He reports and recom-
mends to his commitice, (which may be
looked upan as his board of directors), his
opinion of the best course to adopt and
pursue.  The recommendations prepared
afier much work and investigation may not
be accepied (o the distress and disappoint-
ment of the engineer. e

The President, when concludi i
torical aspect. refers to a.e"f,l‘:.‘-’,:.'ﬂ"w?:,, r:ﬂ
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Rhodesian Undertakings joined the Asso-
ciation, the active part the councillors take
in deliberations, discussions, and decisions,
outside bodies and _provincial representa-
tion, regional branches and affiliates. Our
Association was among the first in South
Africa, o realise the importance and to give
effect 1o meeting the human relations aspect
of our work, and to create the cssential

of co-op an
ing of all its members, This has led 0 a
tier appreciation of each other’s diffi-
culties and problems. leading to sound con-
cl is understanding in human
nships should mot, and docs not
Pprevent straight speaking in discussion, nor
mar the friendly relations and respect we
have for cach other in our Association. Tt
enhiances our respect for our fellow mem-
bers and their opinions, resulting in wise
decisions to the advantage of the ratepayers
and the public whom you all serve,

The atainments of the electrical pro-
fession are practical manifestations of ils
personnel and its progress is principally
dependent on the efficiency with whom we
organise and stimulate human effort. Under
our President and Executive we, of the
Associatiofl, in the future as in the past, will
fot fail to keep abreast of the needs of
service and modern requirements, and will,
in full measure, and in a spirit of mutual
help, continue 1o permeate the electrical
profession and industry as a vital stimulus
to effort and x5, The preater the
knowledge acquired&rbcy ihe scientist and the
physicist, leading to brilliant discoverics, the
more we realise that we are only on the
fringe of the great tracks of knowl
truth.

In our Association we have members who
have served as engineers and are now coun-
cillor members. They, indeed, have a wide
and varied experience, of the need for good-
will and tolerance, and are a great asset to
our Association.

Apart_from i

other attributes, our
President b i

training, cxperience, and
work

ip, in addition
ies he has

pe
nature, is ably fitied to carry out this
dealing with human relati

The position of President carries onerous
duties, which we know Mr. Kane will dis-
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charge with distinction, and will enhance
the position of President.

Ii affords me particular pleasure to second
the vote of thanks (o our President, and we
all wish him a successful and very happy
year of office.

Mr. R. M. O. SIMPSON (Durban): Just
before 1 vacate the Chair, will the Conven-
tion express (o our President in the usual
manner their appreci for his most
interesting address.

THE PRESIDENT: Thank you
Simpson, and particular thanks” to Mr,
Clinton and Mr. Rodwell,

Mr. Clinton did refer to smugness, and
the bad habits we all get into in considera-
tion of our customers: 1 fully agree with
him. 1 think from the way some of our
customers treat us, we do gel somewhat
case-hardened, and so do members of our
stafl, but | have always thought, you have
(o listen o the other man. and sée if you
could possibly make u mistake yourself.
You find out how often you do.

Mr. Rodwell has let one o two cats out
of — those unhappy interviews
during the war years. when [ didn’t agree
With his decisions, but, as he said, it turned
out all for the best.

Thank you very much, particularly the
1w proposers, Mr. Simpson — and all of
you for listening to me.

Finally 1 would like to announce that
there hax been absolutely no change what-
ever in the Executive. I'am sorry for them,
and I am very sorry for myself. 1 am sorry
for the other two or three good people who
have been unsuccessful, and 1 hope they
will keep on & 3

I would like to welcome this very good
team, I know I am going to have a tough
time tomorrow morning. and I hope they
will carry on as they have with other
Presidents, in the good work of the Associn-
tion. My congratulations.

LUNCHEON ADJOURNMENT.
On Resuming ar 230 pan.:

THE PRESIDENT welcomed Mr, A. E.
Powell, - from  Newcastle-onTyne. and
thanked Messts. Merz and McLellan for
r!l::smg him to come all the way o Johan-
nesburg in order to give his r on
“Nuclear Power." il

Mr.



ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

THE CORE OF

! SOUTH AFRICA’S
ELECTRIC POWER

AYCLIFFE CABLES
LIMITED

MANUFACTURERS OF PVC INSULATED CABLES
Edenvale, Transvaal.
P.O. Bax 5144 Tel. Add.: “Ayclifie”,
JOHANNESBURG.

Telephones 53131890

2



ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

NUCLEAR POWER

by
A. E. POWELL
Presented ta_the 33rd Convention of
the iation of Munici Ei’ucm-
city Undertakings in Sout] Agnca
at Johannesburg, 12th May, 1959.

Stummary :
The paper contains a brief survey of the
re aration of uranium for use as a nuclear

and discusses the differences between

ll und conventional fuels. A review is

made of the principal characteristics of

various types J’ reactor potentially capable
of meeting_the rrqmmnenh for power

%‘nemhon in the near lumre mznnnmng

to the uranium industry. Most of the
world’s uranium production comes from
nro\ with an oxide content between 2 and

5 Ib/tan of ore, excopt South Mm..s con-
tribution which originates prineipally in
gold-bearing ores hmm an average oxide
content of about 0.7 Ib/ton.
figures for the high concentration or work-
able reserves smf outputs of the principal
producers are as follows :

Reserves  Probable 1958

Tons 1,0, Tons U.O,

output
South Africa 370,000 6

Canada 370,000 15,000

USA 220,000 12,000
Pmm, Ausha[m Czechoslovakia and
USSR ( also have important

e relative ad

each. The .,rmem of integrating
mcleur power stations with existing
generating systems are discussed with
special reference to economy, and refer-
ence is made to energy storage schemes
in this connection.
URANIUM
(i) Introduction

At the " present stage of the nuclear
power industry, ||mm|:m is the para-
mount material and one for which there
is no substitute. P|u\zm1u can be used
in some applications but it is made in
nuelear reas uranium, and al-
though tharium will eventually be used
in nuclear reactors to make more uranium,
Hm '{vmca! will require uranium to start

Uranium is thus the vehmlc on

vnhmh the whole nuclear industry

South Africa has extensive reserves of
uranium in ores of fairly low concentration
and her contribution te the nuclear power
industry at this time fs as an exporter of

ore. In 1957 her exports were worth
£50m. and last year they rose in value
to £53m. This paper deals with one or

two aspects of nuclear power relevant to
the q:?::x:lnn of whether or not South
Africa should phy a gmm part iy this
industry at the
(i) Occurrence nnd reserves

The two minerals uraninite and pitch-
blende  consist mically of uranium
oxide U,0, and are of primary importance

reserves of workable ores. China clnim:
to be rich in reserves but so far no i
cation has been given of either location or
size.
(iii) Extraction and purification

The ore is crushed and ground and then
dissolved in chemicals of which large
quantities are required as physical con-
centration of the ore is generally not
possible. Most of the impurities are re-
maved by filtration hefore the uranium is
extracted as a high le concentrate and
fed to the purification factory where all
but the smallest traces of impurity are
removed Npﬂ:mﬂv elements such as boron
which particularly neutron
nimrhrng “subltances.  The pure uranium
ingots ﬂuu-d in the purification lnntnry
are melted in electric furnaces and e
under \ammm m lorm rods of metal nlm:h
are subsequently machined and sealed in
metal cans to become fuel clements. Many
complex chemical processes requiring cost-
ly plant and raw materials are uwd
throughout the various stages of extr
tion and purification and the final pmcluct
is expensive. The marha( value of natural
uranium is 818,

P ccount
the difference: of $6-10/1b "l«l’urnl uran-
ium fuel elements with a magnesium alloy
can cost b which allows «$7/1b for
'Abnmﬁng the fuel element and any con-
tingen;



(iv) Enrichment
al uranium consists principally of
s U235 and U238 which may
as two types of uranium
whose atoms have the same chemical but
different physical properties. The impor-
tant isotope in the chain reaction is U233
which _canstitutes only 07 per cent of
natural uranium, the rest being U238, In
enriched uranium the concentration of
U235 is increased above 0.7 per cent to
whatever concentration is required, The
enrichment process is earried out in a
diffusion plant the sccessful application
of which is made possible by the small
difference hetween the weights of the
U235 and U238 atoms. Diffusion plants are
Eﬂs.\e.ised by the UK, USA and USSR and
rance is building one.

In principle the process of separating
these isotopes by diffusion is simple enough
hut the engineering problems of such an
installation are considerable as are the
power  requirements. " AEC's
diffusion lants  take about 65,000
million kWh per annum, one tenth the
output of USA or more than four times
the number of units generated by all the

undertakings for 1958, The cost
of uranium enriched to 90 per cent U235
quoted by US AEC is $7000/b, The
same 0.9 lb of U235 would be present
in approximately 129 1 of natural uranium
ensting $2,322.

(v) Use of fuel

In the nuclear reactions occurring within
the reactor the nuclei of the fissionable
U235 atoms are split into two fission frag-
ments to release energy whicl ars as
heat prineipally in the uranium fuel. If all
the atoms of U235 contained in one pound
of natural wraninm — approximately one
ninth of an ounce U: ive up their
energy in this way the heat released is
equivalent to that produced by burning 10
tans of high grade coal. The isotape U238
can be converted to plutonium within the
reactor and then burnt to give the sam
heat output per atom fissioned as U235,

Research and er reactors use various
types of fuel nt of which uraninm
metal in rod form is one. The can serves
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to contain the radioactive fission fragments
and keep the coolant away from the uran-
um, so preventing any possible corrosion.
The coolant which is passed throngh the
reactor core to remove the heat released
in the fuel transfers the heat to another
part of the plant where it is used to pro-
dnce electric power. Eventually it becomes
necessary to remove the fuel elements from
the core because the initial quantity of
U235 has been reduced to a low level and
partly replaced by the fission product
“poisons, or possibly the mechanical
strength of the can has deteriorated. ‘The
discharged fuel elements are sent for
chemical processing in which the unburnt
uranium and plutonium will be recovere

In the natural uranium graphite moderated
reactor with a fuel burn up of 3000 MWD,
tonne less than half the U235 content will
have been burnt and less than 025 per
cent of the U238 converted to plutonium
when the elements are rsmm-r:‘ for pro-
cessing. Chemical processing like enrich-
ment i expen:

(vi) Chemical processing of irradiated
uel elements

B

discharged fuel elements containing
the dangerous radioactive fission products
are placed in a decay pond and left for
w period of about three months immersed
in water while the fission products become
less active, After the decay period the
cans are stripped from the fuel rods under
ter and the are transferr
shielded containers called coffins in which
they are transported to the chemical pro-
cessing factory, The problems are now to
recover the uranium in a form pure enough
to ||1nl it back into the reactor after the
depleted U235 has heen restored, to re-
cover the plutonium and to get rid of the
fission products.

The fuel rods are dissolved fn acid and
the \unn;nn; and phnlam'um contents are
recovered after several sses in whis
T Faton prodcs sre i Belated. The
chemical processes are comples as wranium
and plutonium have similar chemieal pro-

rties and the Jresence of highly radio-

fal adds to plant complications.
Some plants have provision for the remote
replacement of major components but
operational experience shows that main-
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the plant
ated.

tenance can be carried out aft
has been carefully decontami

The fi products
Skt ikt by bl G
but as they are continuously vwmj up
energy in the form of radiation they decay
and become less active with the passage
of time, ion prmtum
to be stored for an indefinite period; of
will be stored for two or three years after
which time they ean be discharged to the
sea or rivers. Any cffluent associated with
the fission products is rrndcrcd dmm-
cally innocuos before it i harged

(vii) Comparison with rnni

We are now all familiar with the state-
ment, included above of relative weights
of wanium and coal having the same
} { v output, and some may
s sl ok s hm pﬂ’pel‘mt&d

vet again. Tt is, |
i

ing ont some of the pres
ences between burming coal and huming

Hﬂl we know that relatively
ha o be. dime tn coal, 23 min

it can be fed to a boiler and there is
nothing in that * relatively little” whmh
any country with its ewn coal ca ml
for itself without the use of exper
eomplicated plant.  Then, with mmh-
PF boilers, we should regard ourselves as
incompetent if more than shont s per cent
of the potential energy content of the
lmgi\’n] coal  remained wnrealized to
emerge as carhon in ash.—and the ush is
octiless: cntl nothing either cmnp‘lu.\tcd
or clever is required to deal with it.

Coutrast this with the buring of
i, e cyei:- nl ore extraction

little

s
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day reactors, we shall mg.ud ourselves as
competent if we are able to utilize per
cent of the potential energy content of
the original uranium as loaded, and the
“ush” we shall discharge will be bath valu.
able and lethal. This ash must be handled
with great care and more costly plant is

ired to recover the unburnt uranium

luto and to

d“pnsf of the 1,.,,J.|v of..m...mm. fission

it contains. Thus the differences

treatment nd of

uranium before, during and after burning
is clearly very mark

COMPARISON OF POWER
TYPES

REACTOR

The neutron plavs a vital role in nuclear
ion and a broad classification of reactor
types is based on the speed at which the
neutrons are used to produce fission,
namely fast or thermal reactors, In the
fast reactor most fissions are caused hy
neutrons moving with the high speeds they
possess at the time of their birth in fission;
m the thermal reactor the neutrons are
slowed down to low speeds by a moderator
before fission  oceurs, oderator
slows down the fast moving neutrons. by
allowing them to- bump about and lose
energy among the atoms of its own light
aterial. The main moderators used are
graphite, Iwa\' water, light water and
organic flui further elassification of
Tenct i byt G
and moderating material used. However,
.mc feature common to wer reactors
4 primary coolant which imust be cirou:
I.m-d through the core to remove the heat
produced in the fuel. The coolant circn-
lates in what is ealled the primary cireuit
which is generally coupled through heat
to a secondary circuit. The

and

elements which has
before the uranium is loaded into a reactor
is described above. Even if natural
uranium is to be vsed as fuel this work
increases the cost of uranium by a factor
of three over its cost as delivered ore and
requires much expensive and eomplicated
plant: if enviched fuel is to be used, then

collants are carbon dioxide, helium,
mﬂe::lilr Tight and heavy water and
nidls

mai
e
organic

No single reactor type has yet m\crged
for which umlmmmi superiority o
claimed over all others. There
available at this stage sufficient upenﬂng

and the econo-

the largest. most costly an
plant of all, a waseous diffusion plant. is
required and the value of the wranium
imcreases enormously,  Also, with present

mics of nuelear reactors to enable a firm
comparative assessment the
more promising types and only after the
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current extensive reactor rescarch and
development programmes have been com-
pleted will this be le. In the mean-
time UK and the Euratom countries have
embarked on large scale nuclear power
installations, The first e of the UK
programme is based entirely on the gas-
mof phite moderated reactor. Re-
actors of this type are also under construc-
tion in France and Italy.

(i) Gas-cooled reactors

The Calder Fall type or igus-cocled
graphite moderated reactor is of course
a milestone in engineering achievement
but as is very often typical of pioneering
accomplishments, especially in periods of
intensive development, some of the fea-
tures which originally were classed s
advantages have in a s time
become disadvantages or limitations. It is
not so mucl ige in fundamental
values as a shift of emphasis. A reactor

ing naturil uranium uses a fuel which
is in relative abundance and on that ac-
count 4l can be said to show advantage
over a reactor type in which the use of
enriched fuel is a necessity, Unfortunately
the natural uranium fuel elements have
to be withdrawn from the reactor and
chemically a relatively
short  period use due to depletion
of fissile content, poisoning and deterio-
ration of mechanical properties after irra-
diation. The processing costs are high
and the present trend is towards the use
of enriched fuel to ineréase the fuel ele-
ment bun-up and thereby reduce the
amount of sing required, There are
other advantages associated with enrich-
ment, in particular it makes possible a
more compact reactor at lower capital
cost. If the supply of enriched uwranium
can made as firm as the supply of
aral uranium one of the advantages
of the gas-cooled graphite moderated re-
actor disappears,

Cas is not an_ideal medium to use for
removing heat from the fuel rods, both
water and liquid metals will generally do
the job more effectively but there are
factors other than heat transfer properties
to be taken into nccount, in particular
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corrosive effects and absorption of the
vital neutrons the coolant. If liquid
coolants are used in conjunction with
graphite it is necessary to keey ra-
phite physically separated from the liquid
which involves additional complication and
cost in core construction. IF the coolant
a strong absorber of neutrons the size
of the core has to be increased, or alter-
natively enriched uranium can’ be used
to compensate for the loss. Another im-
portant  consideration affecting reactor
safety is the possibility s
quantities of cool
in the coolant circuit. Some of the neutrons
which would have been absorbed in the
in in the core with a chance
1o produce fission and @ rapid increase in
reactor power possibly leading to damage
through overheating, Gases have a suf-
ficiently low absorption factor to prevent
this type of dangerous situation develop-
ing,

Graphite is not an ideal moderator. Tt
is comparatively cheap at £100—140/ton
excluding processing costs but its us
sults in a large reactor. The combination
of graphite and natural uranium in a
power reactor leads to a relatively large
minimum power output and corresponding-
Iy high overall capital costs. This is not
a disadvantage when the nuclear power
station is required for a large generating
system, but the size limitation makes it
less competitive over the wider range of
power praduction,

The gas-cooled graphite moderated re-
actor_is adaptable to take advantage of
the developments which are being made
particularly in the metallurgi d to
produce reactor materials which are able
to withstand higher operating temperatures
and longer periods of use in the core he-
fore requiring replacement.  The highest
warking temperature at which the core can
aperate s set by the fuel or the canning
material and the higher this is the more
efficient will be the associated steam power
evele, pressures and temperatures
of steam cycles of the nuclear stations at
present building. 650 Ib/sq. in. and 700°F
(Hinkley Point), are considerably lower
than the modern coal-fired station steam
conditions,
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FIG. 1
CALDER HALL

One 5 MW(e) reactor of the gas-cooled
graphite-moderated type is operating in
rance and two more 30 MW versions are
building there. Design studies have been
lone in the U.S, but, of course. the home
of the type is the United Kingdom, where
five are already operating and seven others
are building. Also one “export model” is
being built by a British consortium in

Fig. 1 shows a_ familiar Calder Fall

reactor.  Four such reactors are already
already operating at Calder and Merz and
McLellan, as Construction Agents to the
UK. \ m\mwml with four more
of ex t Chapelcross in S
land, rlv- first nf w]nc]v is also o) Nng
he reactor core is contained fn a 27

thick cylindrical pressure vessel, surround-
ed by massive concrete shielding. The fuel
elements are stacki hoye another
in vertical channels in the graphite modera-
tor. There are six fuel elements per channel
ﬂhﬂ nearly 1,700 channels. Coolant gas,
which Is tarbon dioxide at 100 T, /f5q.1n,,

1\' cireulated by centrifugal I:]rvwvrs and
upwards throu nd down-
wi mls through the four heat exchangeus
Access to the core for charge and discharge
of fuel elements is from the top throu;
112 standpipes, but the mcmx ?m to ﬁf
shut-down and the circuit de- prm.rised
before the charge/discharge
tised. 48 control rods are wspended by

wires from the top, the actuating mechan-
isms being mounted on sta r]p ipes.
Steam is generated at two pressures

about
21‘0 Ib./sq. in. abs. and 53 1b./sq. in.abs
coolant rntrrs and Imws the core
ut 281 F nnéu 635°F

Four civil pnwer stations mmrpnmring
improved designs of this type of reactor
are hulldmg in I.lus United Kingdom. Three
were ordered simultaneously at the end of

1956, two by the then CEA. for Berkeley
and Bradwell and one hy the SS.EB. for
Hunterston. Tn September 1957 the C.EA

ered nnntln.vr for Hinkley Pnin! and are
now considering tenders submi
Pistair #ktion; Treoe wwsfynydd

in nunh
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g, 2 is a composite one not re-
irectly to any of the civil stations,
gned to indicate some of the
development that has taken place since
Calder was designed.

The first point of interest is :}ml the
evlindrical pressure vessel has
placed by a special one—this i i
stations ex Berkeley and of course
stress for u given pressure
ith a cylindrical vessel of equi-
ancl l!udm The nominal
1 gane up from
: 34" thick vessel is planned
I;\ GEC/Simon Carves for the reactor they
are expected to build in Japan, The design
of the graphite core and its method of

means half the

K TRIS [TEITSONDE]
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support within the vessel remain basically
the same but improvements have led to
much mare effective use of space within
e vessel—thus a later design will contain
T0% more fuel channels than one of the
designs in the same size of
vessel. The working pressure
up from 100 Ib./sq.in, at Calder
Ih./sq.in. in the Latest pnhlulwd
Access to the core for charg
bk i purposes is rlwrmugh %Llnzlp\pm
on the top of the vessel,
s except Hunu-nmn whﬂe hoth
$60: A botbom access to fuel channcls &
possible and bottom charge and discharge
is norm: The main st-]{l forward in all
designs is that charge and disch is to
be carried out with the reactor at full

1 e

srean
=i

TITTITIIT
cam

TYPICAL BRITISH CIVIL REACTOR
FIG 2,

55
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Steam out

Gas Circulator —

Heat Exchanger

Reactor

FIG 3
A.G.R,
ADVANCED GAS-COOLED REACTOR

pressure and power, but the machines to
are very large.
The number of heat exchanger cireuits
Im oo up. from 4 to 6 or § and cach
invariably arranged in one
e soatrat B Ealas thur pac
ﬂw necessary duct restraint and
provided wit ¢ mini-
it e o B picces, which are
50 expensive at the pressures and in the
5I1H invalved. The centrifugal blowers of
Ider have generally been replaced by
lhlowerﬂ ﬂir('p Hunterston where
ower is housed in the
lwtmm z)f m‘ l.mr :-xnh..ngurqhmbv
avoiding the difficult blower casing.
Power outputs are now about 230 MW(e)
per reactor or above but specific power is
Ender 55 MW(b) per ton of fuc. Dual

steam cycles are used but vary greatly
from design to design: at Bradwell, how-
ever, TSV conditions have been (mhll:hed
as 730 Ib./sq. in,_gauge 700°F and 150
Pt B | ¥ Cood B a
ressure of 14" this should g\u-
bine heat rate & bit above 11,000 Btu/kWh
but. with about 102 of the output going
on circulator power, the net eycle a-[huen'f’vl
should Isn rather below 29% compared wit
at Calder.

As to the st of the gas<cooled
graphite-moderated reactor as typified here,
it has been economically acecpted in th
United Ki ﬂl]mw—\hhldl is not to say

-r()

" s of
generating it. Current designs go about
as far technically as the restrictions of

Luraninm fuel, graphite 3
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carbon_dioxide coolant and magnesium-
alloy fuel-element cans permit and the
major advances open to it are in reduc-
tion of capital costs. The last order
placed was for Hinl:lsh-(‘l’uint, where the
capital cost of the 500 MW station is
said to be about £120 per kW, excluding
fuel, and the total generating cost should
De around 0-7d. per kWh s.0. The reactor
stands now as an accepted type, perhaps a
poor man’s reactor, but, especially if real

rogress is made in reducing capital costs,
# serious contender in the very-large-reactor
field for a number of years to come.

For marked technoligical advances in the
gas-cooled graphite-moderated reactor it
will be necessary to abandon some of the
materials now imposing restrictions. In the
advanced gas-cooled power reactor pméfet
of the UKA.E.A. the natural-uranium fuel
rod and magnesium-alloy can of the Calder
Hall type will be replaced by uranium

i pellet enrick in U235 and a
beryllium can for the first fuel charge, The
full-seale plant of this design should show
a considerable reduction in capital cost
over the Calder Hall type and higher fuel
turn-up should largely compensate for the
fact that enriched fuel and beryllium cans
will be far more expensive than natural
uranium awd magnesium alloy. Tt is ex-
peeted that such a_plant will be competi-
tive with current designs of conventional
power station in the UK.

Fig. 3 shows diagramatically the main
features of ACR, whose output will be 28
MW(e) and specific power 7-75 MW /ton of
uranium. The gas outlet temperature will
be about Elfl)'lgaomnpala‘l with 734°F at
Bradwell, and steam conditions at the TSV
will be 600 Ib./sq. in. 850°F.

Although the circuit of AGR is basically
the same as that of its predecessors it wil

main pressure parts and, at the same time,
to minimize heat losses. This idea has, of
course, heen used i
design and in several other reactors. Gas
here picks up heat in passing upwards
through the reactor core and flows
through perforated sides of the permanent

81

charge tubes into a manifold in the gas
space above the core. From the manifold

@s goes to the heat exchangers
thruogh the internally-lagged inmer section
of the double duct, flows upward through
the heat exchanger giving up its heat, then
downwards through the double outer skin
of the heat exchanger, thereby keeping
down the pressure vessel temperature.
The blower is built into the base of the
heat exchanger, as at Hunterston, but dis-
into the outer section of the
le duct back ta the reactor. The cool
gas is constrained to flow over the top
dome of the reactor, down the sides of
the main pressure vessel and then under
the core to enter the fuel channels again.
Thus the whole pressure vessel is in con-
tact with cool gas.

Arranging the heat exchanger for up-
ward flow of the gas ensures maximum
natural circulation of the gas in the event
of loss of blower drive. Also, as this is
an experimental reactor, the whole top is
designed to be removed in order to instal
a core of entirely new llesiT after suffi-
cient information has heen of ed from
the first core,

“The Kaiser/ACF Industries design stud
of a gas-cooled reactor recently mm%f
in the U.S. was of a reactor of much the
same technological standard as AGR. Per-
haps further still along the road to an
advanced design is the high-temperature
gas-caoled reactor study, to use ceramic
fuel clements, undertaken at Harwell and
son to take practical shape as DRAGON
a combined OEEC. and UK. experi-
mental reactor. A very similar design has
been submitted to the AEC. ila-
delphia Flectric Company with General
Dynamics.

Another of gas-cooled reactor which
is being b!zﬁf uses heavy water as the
moderator. The use of heavy water en-
ables natural uranium to he burnt in a
compact reactor. In this respect it scores
over n:le_l wmhp:l phite m‘&dmlnd
3 he princi rawhack vy
e i s high oust oF £10/1b,  The
heavy water inventory of a reactor jﬁ's!cm
would be approximately one ton/MW(e)
costing £2% million fora 100 MW(e) plant.
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(if) Water-cooled reactor, 2

The water-cooled and moderated reactor
has been the principal object of develop
ment work in the US and the USSR, There
are two types known as the pressurised
water reactor in which the water is pres-
surised to prevent boiling in the core and
the boiling water reactor in which the
water is allowed to boil within the core.
An ﬂl)llechml to boiling in the core is the
possibility of unstable_operation result
in the formation of voids but experiment
reactors of this type have proved reliable.
The use of light water for moderating
necessitates a_degree of enrichment in the
fuel due to the absorption of neutrons in
the water. The enriched fuel and the
superior heat transfer properties of the
water coolant énable a compact reactor to
be achieved. The canning materials for
the fuel elements are most likely to be
stainless steel or zirconium alloy.

The pressurised water reactor is suitable
for power station duty and can be built
in smaller units than the essentially large
as-cooled graphite  moderated reactor,

ne principal disadvantage of this type
of reactor is that the power cycle steam
temperature is determined by the operating
pressure of the water cireulated in the
renctor and because of the high costs

incurred by designs the
ressure has to be limited to uppmxl-matel%
0 Ih/sq. in. At this pressure the final

pressur
Steam temperature at the turbine will be
approximately 500°F after allowance is
made for losses in the heat exchanger.
This temperature limitation imposes a low
efficiency on the power cycle and makes
it difficult for this type of reactor to be
cconomically competitive for power gene-
ration in large base load stations.
steam conditions can be improved by rais-
ing the temperature of the steam in an
external superheater before it poes to the
turbines. The reactor is suitable in units
of small physical size for mobile applica-
tion, Large reactors ure under construction
to produce 100 to 200 MW(e) for power
station duty.

The boiling water reactor has several

d ver its. ised
using light water a5 coolant and modera-
tor.  The boiling water reactor is also

LINGS van SUIDELIKE AFRIKA

pressurised but the pressure is not high
enough to prevent boiling as was men-
tioned previously. The lower design
pressure which will be about 1000 Ib/sq.
in. enables economies to made in
materials resulting in lower capital costs.
It is also possible to dispense with the
secondary circuit, an essential feature of
the pressurised water reactor, which im-
plies a reduction in the capital cost of the
instaflation. The steam conditions for the
power cycle are similar but favouring
the boiling reactor because it is possible
b ieve higher temperatures at the tur-
bine inlet and higher pressures too which
will be useful if superheating is adopted
either within or external to the core.

Characteristic of both types of reactor
is a low mtio of fuel to water, resulting
in high outputs from quite small reactors,
and poor conversion factors—05 to 07
compared with 08 to 085 in -cooled
graphite-moderated reactors. That means
that whereas the gas-cooled graphite-
maderated reactor produces atoms ol
Pu 239 for every atom of U235 bumt, the
water reactors produce about 06 atoms
of Pu 239, When using light water, which
nearly all of them do, enriched uraninm
Fuel is essential,

There can be no doubt of the effective-
ness of pressurised water reactors as
mechanical machines, for the performance
of the American s arines Nautilus and
Skate has reecived much publicity and Sca
Wolfs original sodium-cooled reactor has
been replaced by a pressurised water plant
to bring her into line with the rest of the
flotilla. Two power reactors are operating
ashore, the MW, Shippingport reactor
and the 8 MW APPRI (army package
power reactor). Twa large seale power
rmducx\rs arg building the U.S.. the
34 MW Yankee plant designed by West-
inghouse and the 275 MW Indian Point
plant, designed by Babeock and Wileox,
of whieh 112 MW comes from an oil-fired
superheater.  The completion date of the
lntter plant has recently heen put hack by
one vear. The USSR. are building a
station at Vorenezh to contain two 210 MW
units and are planning a second of similar
size for Leningrad. Also they have three'
22000 shp. pressurised-water rea
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.|ﬂm| in the ice breaker “Lenin” whilst the

A. are buudmg their first non-military

ropulsion unit, a 20,000 sh.p. plant
& h.”

nah.

up
for the
To typ:fv the pressurised-water type,
Fig. 4 shows the Yankee plant reactor. In
134 MW reactor design the pressure
yessel e relatvely amll, bing ooty
9 feet in diameter by 32 feet high, but its

kmg peosrs ¢ of 2000
steel

inches in diameter.
300 of these rods
assembly, and there are 76 such assemblies.
Control rods number 32, and are eruciform
in section.

Light water is used as both coolant and
moderator, and flows down the outside
of the core and up past the fuel, under-
going the comparatively sr all temperature
rise of 38°F in the process, from 486°F
to 524°F.

The top head of the vessel has to be
removed for refuelling operations, which

YANKEE

Control Rod ilili
Guide Tube

-
Baffle Support ], Lot
Flange

Core Baffle
Control Rod
Full Assembly

Control Red
Shroud

YANKEE
PRESSURIZED WATER
REACTOR
FIG 4

COOLANT CIRCUIT. PIG. 5.
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are performed under about 20 feet of
water in a tank above the head. The
¢ is naturally shut-down for this

ammatically the
The primary
pressurised ll)\- the
ped through heat
!el circuits.  Satu-
the secondary

shows
coolant
water

pressuriser, w

m is :zom-mm
At 46 Thjsd,

uclr

cireuit

abs,,
considerable
r extraction to produce
a “net cvele eﬂiunm.y of about 28%,
otal operating costs for Shippingport
Hewtiben published a mll, (54 pec
kWh s.0., of i d.) went on
fuel cost alone. Until rmmntlv these figures
were the only factual ones published of
operating costs of nuclear stations, but
they should not be taken as indicating
the potential of pressurised water reactor.
The Shippingport plant was originally de-
signed as the propulsion or an air-
craft carrier and was constructed ashore to
demonstrate the feasibility of generation
of electricity by this type of reactor. This
it has done, ~Later plant should show
ice ions all round (for
| lnd.l in I’nmt are.
r kWh

P 695
so.) but unit costs w:]l mi] be lngh

The only other factual operating. costs
published where in the world are fo
a six month nenod of APPRL. Their run-

ning costs (fuel, operation and mainten-
Jlul ,.84 mllb. per kWh so. or
0 half this was for fuel.
Clpuml rlmry.(-c were not quoted fully, In
view of the size of the plant, 2 MW, these
figwres are not outrageously high, especi-
ally for a first design.
Boiling water reactors might be expected
to start with an advantage in capital cost
Wuse their circuits can be relatively
simple. Tt hag been shown that steam

passed _directly to the turbine.
omitting any heat exchanger, without
the turbine heca ing unduly radioactive.

llnwwﬂ the d of boiling water
rur:mn is not as far advanced for it was
“t bedevilled by fears of reactor ins

bility and, now that it is known that
Potential instability can be accepted,

MUNICIPAL ELECTRICITY

&

UNDERTAKINGS

OF SOUTHERN AFRICA

pped by uncertain-
However three

are working in the US.,, the

5 MW(e) Borax the 5 MW(e)
VBWR. (Vallecitos boiling water reactor)
privately owned and operated by G.E.

i
limit:

and the 5MW(e) EBWR (experime
boiling wats reactor) at \rvwme he
st was e or 2 'Wih) but has

torily at 60 MW(h) and
g small modification to
permit 100 MW(h) o mlmn One large
me:, a 192 MW(e) oyele u-nmn. is
huilt for the (mnmunw«- th Edison
of Chicago at Dresden, l"mnih
The Russiuns are b.um g a
i #

is now underg

30 MW y(le vers

er for «
dual ¢ Ixnhn water re.mr was.
accepted by SENN (Italy) from cleven
offers of I)(:!l]l & mﬂlw.! and water-cooled

reactors, ed offer worked out
at Elﬂﬁ/LW com[nm-\l with  £133/k \\;V

R ries waren

BOILING WATER REACTOR.
FIG 6.
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for the most attractive offer.
Paradoxically, however, #ﬁw Wiirttem-
burg in («rnuny are mow considering
tenders from abroad for a 100 MW(e)
reactor and they have announced their
decision not to consider any gas-cooled
versions or the G.E. offer of a dual-cycle
oiling water tor any further. This
leaves [m:asunsud water reactor offers only
under consider:
As two dual- qclp builing water reactors
are building, Fig, 6 shows one of them,
Dresden reactor. The pressure vﬂa\el

of the reactor, whose output is 1

is similar to the Yankee PWR vessel, al:
though somewhat larger and of thinner
material, i

42 foet |

high and 5% inches
both maderator

n t
e is only 1040 Ib./
sq. in. abs. n, is uradium oxide,
but enriched to only about twice the
natural concentration of U235 and made
up in_pellets into % inch da,amr:er rods
canne J 2 e temperature
rise of the cool in the core is 38°F,
from 505°F to "»t-’)‘F
Fig. 7 shows the coolant circuit at Dres-
den.” Saturated steam from the reactor

ELECTRICITY UNDERTAKINGS OF SOUTHERN

AFRICA

passes first to a steam drum and thence
dimclly to the H.P. turbine, which differs
from those of pressurised water designs in
lwmg subject to active steam. At the same
is re-
umxlm:-d back to tl-r n.mnr (Ixmll;,h a
secondary steam
is produced

2 of Im\) water in pJaoo of light
led and  moder; .lﬁl‘d
reactors is .Ahm be tried in a boiling-
it Haldem, Tl Js essentialy
/Dutch project but OFE
are also participating,
prm.msml water r!nm is I»u
the 20 MW(e)
pawer .|¢ mionstration 2) «1...wu in Fig. 8.
Canada undoubtedly has more heavy water
experience than any other country. An
outstanding advantage of the heavy water
et as et il umnlllm or prefer
ably its oxide, can e fuel m\d
taken to high burn-up, ﬂltl»muglv this will
necessitate a larger pressure vessel than if

CIRCUIT DIAGRAM
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enriched fuel were used. The many diffi-
culties to be overcome in the design, fabri-
cation and construction of I:mr
vessels are nowhere more iﬂ,en
in water reactor desi|
design_pressure of by lanz
them the more
too. ffers in
4wo important respects from those shown
jou It uses a pressure tube design,

oids o pressure vessel and its
problems, and it has no control rods.

The heavy water is contained, effe
<=l ahnm])llenr pressure, in an " alum

sium

andria_vessel in the shape of a hori.
mm&l eylinder with 132 | axial
'\lmm-um tubes. The ves: feet in

diameter by 15 feet long. and is mostly
rm]v ¥ inch thick. The mh:« are 4 inches
n diameter and 0054 inch thick. Into
oach tube fits a zircaloy pressure tube con-
rnimnﬁ the Iu-'w) water coolant, at a pres-
sure. ol llI‘ll ./sq.in. gange, which flows
ate directions in .u.i|m-nt pressure
mbes lml which undergoes a rise in tem
perature of 45°F in p:usm;( through the
core,

MUNICIPAL ELECTRICITY UNI

TAKINGS OF SOUTHERN AFRICA

Fuel is al ul

atural nium oxide, in quite
short fuel elements, being a cluster of
seven rods canned i oy. Chuge(
discharge is remotely=eontrolled on-lo:
and in effect the elements progress
steadily through llw core from one end to
the other as irradiation proceeds, thus
ieving a very uniform bum-up through-
t the charge.

ontrol of the reactor is mafnly by
variation of the moderator level, and Fig.
9 indicates the method. The moderator
is supported in the calandria by a pressure

{ as, and an alteration of gas
pres: n alteration of moderator
Ievel In emergency all the moderator
can be discharged into the dump tank in
about 15 seconds. A moveable enriched-
fuel rod is used as a “hooster” for certain
conditions,

re creates

The heavy-water coolant is circulated
through a exchanger to generate
-water steam_which  is supphrr to
a_turbine at 400 Ib./sq. in. gauge, 450°F.
-In" m-l e'lectm.ul (mlpul of the p].ml will
e

Manufacturers of :
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Stringent precautions are, of course, (i) Liquid-metal-cooled reactors

g L

taken to prevent appreciable leakage of T siiita i ,
heavy water, which is 0 very expensive 1€ principle liguid metal coolants are
it sodium and a sodium-potassium alloy, and

te is ong other tpe of water-cooled
Power producing reactor actually opera-
ting, the water-cooled graphite-modesator
Teactor. As a producer of electrical energ;
it is a Russian monopoly, and they co
missioned 4 5 MW version at Obninsk in

55, Part of a 6 x 100 MW version at

Although perhaps most
re

at removal s

and fast reactars,

Troitsk, Siberia, is already oj rating and In the thermal reactor group sodium-
a4 x 100 MW plant is building in the cooled phite-moderated reactors have
Urals received much attention and one, called
| conuon o
e
souosica smeio -

Coouamt pwis

CORE
‘ 18 €ontroL soos.
17 Rt Dbt

THERMAL iesuLa oW

—— canrr e

ot Tan

concarTe

HALLAM
SODIUM GRAPHITE REACTOR
FIG 10
69
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both have excallent heat tr ansfer proper-
ties and are poor menutron moder; wtors
ecessary for fast
ctors, where the core is so compact that
h y difficult, liquid metal
coolants are being used for hoth thermal
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SRE (sodium reactor experiment) has
operated in the United States, but not,
apparently, for w?:, long or wlrhqnz ex-
I 75 MW(e)

there at Hal
ing a 50 MW version but the UK. have
announced  that Illey have done design
studies on the type and dcc{ded not to
go ahead with it. Fig. 10 shows the pro-
posed Hallam reactor in Nebr

The core of this reactor is mhmed
in_a comparatively thin stainless-steel
cylindrical tank, some 17 feet in diameter
and 28% feet high, which has to deal with
a coolant inlet pressure of only 46 Ib./sq
in.  Fuel is uranium metal enriched to
rather over three times the natural con-
centration 1235 and used as clusters
of long rods canned in z(rm.hyy and sup-
ported vertically from the bottom of the
tank. There are 192 fuel clusters, and 18

steel control rods.

It s essential to keep sodium and graphite
ilpn]ﬂ, uni 'lu tlmmtlndlthc ml:rilenlkpvhl is
built up of hexagonal columns of graj
cich with . central sl channel, hoth

F1G.11
HALLAM

SODIUM GRAPHITE REACTOR

COOLING CIRCUIT

nel and esterior of the brick being
fined with zircaloy sl
The primary sodivm coolant eaters and
leaves the tank at about the same hori-
zontal level, but on entering passes down
outside the core to enter the channels
rom the lower end. The sodium is eircu-
lated by centrifugal pumps through three
[u lel circuits, the system pressure drop
being 45 1b./sq. in., .md rises in tempera-
tare” from- 508" 925°F in rlu:ing
through the core.

Fig. 11 shows the coolant circuits. As
the primary sodium is highly radio-active
its heat is first gi up to a secon
imactive sodium circuit in a shielded heat
exchanger. The secondary sodium circuit
is l;w\“lu generate steam in nnuv.he un-
shielded) heat exchanger, steam conditions
at TS.V. being relatively advanced com-
pared with (oot b sl e AF
800 1b./sq. in. gauge and 825°F.

There are_ several features of the fast
reactor which make it an attractive pro-
position  for future large scale power
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generation, but before it becomes a reality
engineering problems have to be
solved, The first apparent advantage is
the absence of a moderator which in ther-
mal reactors accounts for a considerable
gﬂ;rortim) of the reactor volume.
ulk of the reactor is very much reduced
and savings in capital costs will be made.
A much more significant advantage is the
iigh conversion ratio which can be
achieved, so that the reactor produces
more fissile material than it bums. In
one system the uranium isotope U
would be converted to plutonium in the
‘blanket’, which surrounds the fast reactor
care, at a rate faster than U235 or pluton-
ium is eonsumed in the core, In this was
the fast reactor offers utilisation of U:
beyond m;ything possible in thermal
reactors. However, the initial fuel charge
is highly enriched, and the fuel cost is
correspondingly high.

ECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

1t will still be necessary to withdraw the
fuel elements from the core after they have
en i service for a in _period,
both on oaccount of _depletion of
fissile content and irradiation damage
to fuel element. At this stage

only a fraction of the enriched fuel in t
element will have been burnt but repro-
cessing has to be carried out because of
the deterioration in physical and mechanical
properties of the fuel element. 1f frequent
uel changes are required due to distortion
of the B%tmfﬂh and associated narrow
high processing costs

coolant _passages
could offset the economies made in capital
expenditure. The fast reactor, unlike the
thermal reactor, is not troubled by fission
product ‘poisoning’ and this could simplify
the repracessing techniques. The future
economics of this type of reactor are v?‘z
much dependent on the costs of fuel a

fuel processing, which at present impose

FIG 12
DOUNREAY FAST REACTOR

CONCRETE BIOLOGICAL SHIELD
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a_considerable penalty on the feasibility
of the fast reactor as a future large scale
power cer. It eould possibly find a
greater application as a mobile power unit
o alternatively as a peak or intermediate
load plant if capital cost economics ma-
engincering problems

A. lhe reactor known as ERR1

(experimental breeder reactor 1) has been

operated successfully, but it was very much

a ])ll(v[ plnm |m\ing an :-Imm
¢ 200 k

of “onl Vic) version
EHM is ‘\lw hmld.mg
in the USS. is the ico Fermi
seactor, | MW

2 and have planned 50
(\tW{r) -\ml °’in \[\V (e) versions to fnllm\'

1 MUNISIPALE ELEKTRISITE

ONDERNE!

INGS van SUIDELIKE AFRIKA

In the UK. the Dounreay

in suceession,
r is still building and is the sub-
12,

Probably the most remarkable feature of
the fast reactor is the very compact core
within which a high heat rel iq_aw tnkm
place. At Domnreay the core
in diameter ||d 31 um]\t'( Ingix unzl tlw_
nlm«

The reactor consists -:f a highly-enriched
core surrounded by a blanket of natural or
tmanium in which most of the

¢ fissionable material takes

lace. Liqui coolant remaves the

;.m:mted in the mr(- and blanket,

hich are contained in a stainless steel

gl = !«-r luga. and of maxi-
mum diameter 14

PIQUA
ORGANIC MODERATED REACTOR
FIG 13

73




Die VE

Fuel elements are of uranium metal
canned in niobium and vanadium, and are
tubular.  They are supported from the
bottom and are nmnEeci’“ on a pitch of
093 inches, which makes a striking com-
parison with the 8-inch pitch of %nphﬂe-
moderated thermal reactor fuel elements,

re are no control rods, control bein,
v iyl aastutioF: Bie ot
elements.

As in the mxlltlmAgn\plmr reactor there

e primary i ry sadium circuits,

s il 24 lpnm.uy A 18 secondary

eirmn:q in parallel. Twelve independent

diesel generating sets supply the coolant

TIPS, mrh supplying a set of two ar,
fping to

the coolant supplies
Sodi m/water heat exchangers are Wuw
| design in which water ﬂuw.s through
a central tube, surrounded by four sodium
tubes bonded to the \\m tube by a
copper ‘conduetion block.” Turbine steam
Lnll!hluvm are very conse rnmve at 150
Ib /s, in. gange, 518°F.

(iv) Organic-moderated reactor
This reactor was a late starter in the

race to produce  economieal electri
energy largely because the effect

tion on ”‘lf ory was feared.
Now mos it and the

reactor lh(nus promlge wnlmm of course,
any certainty of success. mises
high temperature mpabl'iltv at low pres-
sures and absence of corrosion troubles,
induced activity and chemical hazards. Tf
proved, such a reactor may be expected
to have low capital cost and may be the
small reactor of the future.  However
there is a very long way to go yet.

One_reactor of this type, the 15 MW(h)
OMRE (organic moderated reactor experi-
ment) is operating in the
MW(e) version is planned for
which is the subject of Fig, 13, As Ihl! i!
another type of reactor with relatively low
collant pressure, the core is contained in
a comparatively thin hmk uh«m 65 feet
in diameter and Fuel is
uranium metal, ﬂ\ﬂﬂhm]m about 27 times
the natural concentration of U235, made
up into plates and canned
a very mundane mal

n—
d with
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some of those we luve mentioned. There
are eight rods.  Coolant and
moderator is a u\mmercmﬂy available mix-
ture of terphenyls knowp as Santawax R,
which enters the u«“ﬁl at 35 |h/sf in.
gauge and 575°F and leaves at 6

there being two ei -mt\ in parallel

ig. 14 shows the
ua. The main featu re conventional,
iy e coolant paly-
merises under irradiation a shunt purifica-
tion and make-up as to
provided. Polymerisation is e-qn‘. n-r] to
take place at the rate of al .

thermal meg.lw.ﬂll}mur. and “nk(-l ﬁ::
to be provided at that rate. 75 Ih, 3 nf
coolant is cirenlated through a packed:
column fractionating still to extract |J1=
polymers. Steam conditions in the Piqua
plant are 415 b /sq. in. gauge and 550°F.

The reactor types dealt with above make
up only part of the picture; the list does
not_include homogeneous reactors, gas-
evaled heavy-water moderated reactors or

olant circuit at

sodium-cooled heavy-water moderated re-
actors,

power producing versions of al
are now  being constructed  or
planned bhuu](l one wish, or need, to

b r power-producing  reactor
mm then rhere is clearly a wide variety
of types to choose from, but. to teturn to

the " point stressed in the introductory
rem; is section, no one type of
ro actor has yet emerged as outstanding.

Very rezfmlv in the 2{1 K. the Admiralty
announced that they had teceived eight

wctors for ship propulsion.

e feasibility Iludlﬁ fneuc{;lp
mlly all the types mentioned h-rr .md
one

extra one, a steam-cooled heavy-
wuter moderated reactor, and this affords
up-to-date evidence that free competition
can produce eight different proposals for
one reactor project.

INTEGRATION OF NUCLEAR GENE-
RATION WITH EXISTING GENERAT-
ING SYSTEMS

The proposed large seale nuclear power
mvﬁtmrur in the UK and Europe has been
principally by the np]nrrlll in-

1h|]fly of econventional fuel supplies to
keep pace with the increasing fuel require-
ments of the generating stations, By 1966

E
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nuclear power t capacity in the UK is
. ke to reach 6000 MW, approximately
er cent of the total generating capacit

..m operating as_base load stations will
produce about 25 per cent of the total
energy output. Forecasts have been made
suggesting that the mu‘lmr stations under

th will have overall
generating costs \\]m‘ll mlT be competitive
with the conventional base load power sta-
tion by the mxh 1960's, In contrast to
the trend in Britain, the American forecast
is that nuelear fm-ls might be necessary in
the US in about 25 years' time. The Ameri-
can civil reactor programme is therefore
directed towards research and development,
investigating a wide range of reactor tech-
niques and acquiring operating experience
American industry lding power re-
actors for export.

Before embarking on a conversion to
nuclear power generation the incentives

— PRIMARY COOLANT O
——— ORGANIC PURIFIGATION o SvsTEM

— num
SEPARATOR

IDELIKE AFRIKA

to do so should be thoroughly examined
and translated into hard ecomomic facts.
There does not appear to be any other
sound basis en which to make the as
. unless it is admissible to sacrifice
considerations for prestige. The

ospect of reducing
generation costs and the prospective use
of uranium Fuol whr-w the rate of supply
of eonventi fuel is likely to be ex-
cceded by the demaml« of the aem:mlmg
sta s
add i limited v.-sm». to
S iers ik voier e s 1
economically justified in order to establ
technigues and acquire operating experi-
ence to be s mmercial advantage
in a competitive market. This clearly does
not apply to an importing country.

i) Economic considerations
The selection of new power plant for
clusion in a generating system is based

sopeseLco srean
W

sen waTES
PRESSURIZATION
SYSTEM
L REACTOR
H oo
B
wasre

PIQUA COOLANT CIRCUIT
FIG 14
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on an economic study taking into account
‘1!1 the relevant factors which could influ-

the final overall cost of the electricity
Sent ouf to the consumers. The location
of the site, the proximity of the site to
main load centres and the availability of
coal and water are all major items which
have considerable bearing on the hml cost

The nuclear station is more flexible in
the choce of site principally because the
fuel transport clnrga: constitute a negli-

ible proportion of the total fuel cost
t can therefore be located lprndlcu“} any-

where o far as fuel supply is concerned
but the coal-fired station should be located
as near as possible to the coal field supply-
i;‘% its fuel to save trans) 5. A
MW(e) station could be fuelled with
approximately 100 tons of uranium annual-
Iy whereas the equivalent coal-fired station

nat the total transport load as

ust de for the return a( 1rmd|.urd
fuel elements whlch have to be transported
in  heavy shielded ummlmn to the
chemical  processing factos owever,
even if the load is lncr«-m-d by a factor
of 50 the h ||;)nr| costs are still only a

the fuel costs. In choosing
tation preference
be given to llmse muu without coal sup-

Tt is desirable to locate the station at
the centre of the main loads w».m possible
i and

hex(huhw um it an advantage in this
respect although it is wnlikely that per-
mission will be obtained to uild a power
reactor close to a town which imposes
a small restriction on flexibility. The
iding consideration might el b

eooling  svstems. nuclear
station will ;{(-n:m“i: require more cooling
water due to the lower efficiency of its
steam power cycle in which more heat
is rejected to the cooling wates r‘ For ex-
ample, the Hunte rsluu station of the SSEB

1 use 50 per cent more water to c.lrliy
away the heat rejected in the steam cycle

EKTRISITEITSONDERNEMINGS van SUIDELIKE AFRIKA

for each kilowatt of power produced than
the new station planned for Komati with
steam conditions of 1250 lb/sq. in. and
950°F. This factor would only influence
the choice n’ site if th€ water supply w=n=
very restricted, lml it does affect the
parative costs of the circalating walcr
systems _including cooling towers if they
are used,

The total annual espenditure incurred
by an authority in generating power at
any one of its stations is divided into fixed
and running costs of which the principal
items are respectively interest and depre-
ciation and fuel, 'ﬂ\:e total average cost

@ unit generated by any one station
will fall as the station produces more units
and where the mpml cost of plant is high
it is essential to le_continuons lond
or a high load 'unmr fnr the station so that
the fived charges can be spread over the
maximum number of units. Tt is assumed
that the high capital cost is associated
with a plant having |uw pm{luchﬂn costs.

Nuclear stations come into thi
although the so- c«llcrl lmv pmdn costs
in some cases ex t :m-z- Fnr mal fired

stations where ennl is t has

en estimated that tlwo Eim of the (‘FCH
stations (Bradwell 300 MW and Berkeley
275 MW) will have total generation costs
of 07-077 d/kWh including a=running
cost component of 0.19-0.25 d/kWh. These
costs are based on an interest rate of 5 per
cent and a load factor of 75 per cent.
Built in %l h Africa such stations would
give rather higher unit costs and it is
significant to reflect that such a station
could not legitimately command the base
load position on several South African
systems,

The eapital cost per kilowatt of a nuclear
power station varies considerably with the
unit size of the reactor as illustrated by the
figures quoted for building a Calder Hall
type of plant in the UK. The estimated
costs are €160/kW with a_reactor rated
at 40 MW(e) falling to L97/kW as the
rating of uu- reactor s increased to 400
MW(e ]l II e of r'(n\::lmr will show
a similar trend, altl hough the ce e
kilowatt based on_comparable !‘::'n Jil
will not necessarily agree closely with
those quoted. Estimated eapital costs of
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boiling water reactors have been quoted

by American authors & £107-122/kW and
£89-107/kV 1 if 24 MW(e) and
200 MWie) respectiv Unless there are

ial circumstances arising from
ity or alternatively ex-
y conventional fuel it
will be uneconomic to install other than
large units; this generally restricts the
application of nuclear stations to large
generating systems which can absorb the
station and allow it to work at high load
factor, Apart from the economic consider-
ation of high load factor operation it

important that the unit size should be re-
lated to the averall size of the system and

ITEITSONDERNEMINGS van SUIDELIKE
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out too much inconvenience to the con-
As

sumer, the maximum unit size is
increased, it is prudent to increase the
spare capacity on the system to take

account of the larger unit.

i) Peak Toad problems

The gcm-mlmg syslems of the large
national un public u
supply power o most the various require-
ments of mining, industry, transport, the
domestic consumer and others, which va
from hour to hour, The variations of loa
are plotted to produce the daily load

typical of  South Aftican undertak.

shows the two power

the ulmiu;umt p]’\m so that unavoidable peaks f&uln’m{, during the day and the
plant failures ean be accommodated with inimum demand during the night, which
100 = T T
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are typical of power systems. As the de-
mand on the system fluctuates the load
carried by individual generators is ad-
justed to suit requirements; others will be
shut down for a short period between the
daytime peaks and overnight. If the
system is to be eperated with maximum
economy it is necessary to allocate load to
the various stations in the system on the
basis of their running or production costs.
The groups of stations with the lowest run-
ning costs will share the base load, which
is the minimum demand on the system,
operating continuously throughout the year
apart from a short period of say four weel
set aside for maintenance work and other
oceasions when a plant defect necessitates
an unscheduled shutdown to enablo repair
work to ne. The intermediate groups
with higher generating costs will not
required continuously %ne to the reduced
demands for power during the night and
iy ibly generate on a two-shift hasis,
The final group contains the peak load
stations which will be generating for one
to twa hours daily excepting the weekends
when the system demand will be to0 low
to require their use.

New plant has to be installed to keep
the system gemerating capacity in step
with the th so that the estimated
annual masimum demand can be met. The
ideal in this respect is not always achieved
due possibly to the occurrence of extreme
weather conditions influencing the peak
and the alternative of mcreasing the re-
serve eapacity is economically unattractive,
The annual increase in the maximum de-
mand will generally be greater than the
corresponding increase inthe minimum

\E ELEKTRISITET
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some of the existing plant in this category
to a lower load factor duty and similarly
a fraction of plant in the intermediate
groups. is transerrod to the peak group,
In this way the reguirements for peak
load plant are met principally from existing
plant relegated from higher duties in the
course of system expansion.

Typical load growths for industrialised
communities show that electric power de-
mands are doubling in a_period of 10 to
12 years and if a policy of expansion with
base load plant is pursued it is inevitable
that after a period of operation on
load the plant load factor will start to
fall, the length of the period depending
on the size of the night load in relation
‘tmllz mu;mm{!_h demand and the :\llliifl:ll

growth. The respective periods for
sight Toads of 25 and 40 per cent with o

per cent load growth are 5 years and 8
years, If these periods are to be extended
then special {mk or intermediate load

ant has to be installed in_combination
with a reduced quantity of the base load
plant.  This pm'h,lnm is_ accentuated when
nuclear power is introduced because the
economic operation of the nuclear station
is so dependent on the load factor at
which it generates. A full-scale conversion
to nuclear power could absorb the hase
load in five years under the -conditions
assumed previously and thereafter o com-

ned programme of nuclear and conven-

tional plant additions would have to be
adopted.  One way of combining buse
load nuclear plant with i

intermediate or
peak load plant is to use externally fired

superheating,

and or base and y
taking a short term view provision should
e made for different types of plant to be
installed which are economically suited to
the load factor at which they will operate,
some at base load and the remainder at
peak loads, This simpli-
o is, however, complicated by
fuel prices, the capital costs of
plant, the imj in ste
efficiencies as hig
adopted, and the size of the system.

s oy

It is
not unusual to provide the bulk of new
plant for base load operation relegating

(iit) iy fired h

Mentign has already been made of the
low pressure and temperature conditions
of the steam power eycle associated with
current reactor technology, and of the
passible application of external or separate-
Ig fired superheating using conventional

tels such as oil or coal. The two principal
advantages of superheating are firstly, it
improves the efficiency of the steam cycle
and secondly, it enables an increased power
output to be obtained from each pound of
steam. The practical order of increase in
output for Calder Hall type reactors is 30
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per cent. Although improvements in steam
eycle efficiency are always very acceptable
it is the second point which is of particular
interest as it has direct bearing on the pro-
blem of combining the nuclear station as a
base load plant with other thermal plant
to meet the load regime.

One possible duty for the combined nu-
clear plant and externally fired superheater
would be I generate as a base_load
station with the reactor supplying all the
heat required for the steam power cyele
at the best steam conditions which “the
reactor could achieve, and the superheater
be used to increase the power output
of the erators as the system demand
increased with the approach of a peak

siod. The superheater could supply
part of the peak load or alternatively it
might be suited to intermediate load factor
duty between the hase load and Lhe_pe.xl;

o
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.
production costs associated with part load
operation of conventional plant as the
turbines would be operating close to their
economic design point,

In those regions with insecure supplies
of coal an increase in co: n for
power generation purposes above the level
which stimulated the conversion ta sudlsdr
power might nat be admissible and taking
term view it is apparent that this
situation will arise. The building of new

coalfired stations will then be possible
only when obsolete coal-fired stations are
withdrawn from service, It will also become

necessary for nuclear stations to acee)

lower load factors on two shift operation
and the economic objections to such an
arrangement have already been empha-
sised. Two shift working introduces opera-

on the price and il
coal or ofl,

The size of the turbines, generators and
anxiliary plant would be determined by
the maximum power ontput obtained when
using superheated steam, and the economic
rating  select: the turbines would
most_probably be equal or neacly equal
to the turbine output with the reactor

supplying heat to the steam evcle.
inn]_choice of economic Tting And

Th
turbine arrngement will be influenced

e
heating will be distinetly lower than the
capital cost of a conventional station. For
example, the incremental costs of turbine
and generators would be favourable be-
cause an already large unit would be made
larger and capital costs/kW fall with
inercasing unit size. The conventional
station plant would comprise smaller units
at higher capital cost/kW. The size of
the cireulating water system would not
increase in the same proportion as the
power output as the heat rejected in the
steam cvele with superheating is ly
marginally greater. The operation of the
superheater station would be very floxible

]

tion on the reactor due to the
thermal cycling which would result and
although it is technically possible there
would be economic penalties incurred
More operating experience is required on
this aspect. An altemative to two shift
working is the use of energy storage
schemes which can provide a load for
plant which normally would not
quired continuously throughout th
Pum storage and  underground
storage are two methods of storing this
excess energy for use at times of peak
demand.

(iv) Pumped storage

Tn the pumped storage scheme en
is stored during the night hours \m
consumer ands are generally low by
umping water from a low level to a high
evel reservoir. The power used by rﬁe
mator driven water pumps is supplied by
generating plant which would otherwise
be operating below its rated capacity or
possibly taken off load completely if the
consumer requirements only were being
supplied. At some time during the morn-
ing, prior to the occurrence of the peak
lemand, pumping is discontinued so_ that
the pawer taken by the pump motors can
be diverted to the consumers. Later in the
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day the water stored in the high level
reservoir is passed through water turbines
driving generators to produce power which
is used to supply part of the peak load.

Fig, 15 shows such a load curve for a
winter day in which the load varies
between 100% at the afternoon peak and
about 22% in the early hours of the morn-
|n5 With the pumped storage scheme
indicated (in idealized fashion) by the
slide, the addition of pumping at a rate
c(l:;tl to 11% of the peak load means that
additional thermal plant equal to 117 of
the load generates continuously through-
out the day instead of coming off line in
the moming. Then the shape of the curve
is such- that the top 13% of the load can
be carried by the pumped storage plant
and thus thermal plant equal to B‘Fl of
the load is required instead of 100% with-
out rumpod storage. The energy generated
at the time of peak, represented by the
|)Tpeg hatched area, is about two-thirds
of the energy used during off-peak pump-
ing, re?_hmmlnd by the lower hatched
area. e energy output of the thermal
plant is thus increased, but, if pumped
Storage is cconomically _justifiable, the
ovmﬁ[ cost to the system is less than with
100% thermal generation. the load
earried the  thermal JJ]rml varies
between 33% and 874 instead of between
22% and 100%.

The requirements for such a scheme
include the two reservoirs and advantages
should be taken of any topographical fea-
tures which can be adapted to store water
some hundreds of feet above a low level
reservoir. Storage heads vary over a con-
siderable range from the low head (90 ft.}
Niagara scheme in Canada to the high
head (3,000 ft) plant in Austria and
Switzerland. The capital costs of an in-
stallation tend to fall as the operating head
is inereased due to a reduction in the
sical size of plant, and the smaller buildings
to house the plant sl corresponding
economies. These savings are partially
absorbed by the increased costs of the
Jonger pipelines conmecting the station at
the lower reservoir to the high level reser-
voir.
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The plant will comprise the pumps
driven by _electric motors and the water
turbines driving generators, These ma-
chines can be combined into a single unit
of reversible pump-turbine and reversible
generator-motor, The application of the
reversible single stage pump-turbine unit
is at i!m-,um limited to heads not exceeding

t., although Merz and McLellan are
considering an application at 1200 ft. head
for a 400 MW pumped storage scheme.

Although in the classical pumped storage
St high-level reservoir is position-
ed on a convenient high hill or mountain,
there is no reason why the upper reservoir
should not be at ground level and the
low reservoir and generating plant under-
ground. Tn this way advantage might be
taken of worked-out mines, which offer
the possibility of high heads and thus of
small storage capacity and plant. Handling
in of plant is a major problem in under-
ground generating stations but under-
ground pumped storage could be attractive.
where existing shafts can_be  cheaply
adapted to permit such handling.

“The capital costs of schemes which have
been investigated for sites in the UK are
in the range of £31-55/kW excluding
transmission costs. The variation in cost
is due principally to the different site con-
ditions affecting thesnature and_extent of
the civil engineering work which accounts
for £16-36/kW of ‘the station costs just
r}uutﬂd_ The running costs are basically
the running costs of the stations supplying
the power for pumping with

the scheme will be close to 67 per cent so
that on average for cach 100 units used to
drive the pump motors 67 are returned
to the system over the peak periods. The
remaining 33 units are taken up by mech-
anical and clectrical losses in the plant,
frictional losses in pipework and wastage
in operation. The equivalent fuel cost
component of the pumped storage station
running cost is therefore 1/0.67 x weighted
running costs of the stations supplying the
Pumping power to which is added a small
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component
meminn

for other production costs
reviously. This latter cost is

ilar to that incurred on eonventional
'lsﬂlu-d..t.1rn. plant.

Pumped storage is not restricted to daily

operation and uml on a weekly
or seasonal basis, has  substantial
in that 1ant can

operational advantag
be put on full load ﬁm mndu | in 5 to
10 minutes. In contrast, thermal loa
plant is generally left running at part load,
ready to increase load as required, In this
way the peal plant generates
more units than it would be al owed to
under com'hbam. is however,
always necessary t Fsome spare capa-
city immediately 1vmh Ia in the form of
plant operating at part

In making comparisons nrf overall gen-
erating costs fnr nuclear Jand coal-f ml

UNDERTAKINGS OF SOUTHERN AFRICA

show appreciable savings when compared
with the costs uf fhu uml f|n':| mtmn
Assuming this is the rent
thiat the: comibliuition (o p- lp«l smmge
and nuclear station improves the prospects
for the latter which is able to produce
more units. The nuclear station also bene-
fits from the subsidy resulting from the
addition of relatively low capital cost
pumped storage plant and thereby be-
comes less unattractive economically.

In a system in which pumped smmgg
is being used in conjunction with coal-fi

stations' the introduction of nuclear power
on merit for base load operation is not
likely to prejudice the emnumlcs of the
pumped storage scheme. he nuclear
station operates as a purely base load sta-
tion to meet consumer demands it cannot
mncribuh.- any power

stations it has
that high load fnclm is of first importance
1o the nuclear station. The capital costs
of nuclear stations are so high in relation
to coal-fired stations that if there is to be
any serious competition from the nuclear
station its running costs must be able to

INTERCOOLER

rm]ulmd to supply pumping power it will
do so economically provided it is able to
achieve the load factor at which it com.
petes successfully with the coalfired

stations which were previously supplying
the power.

REHEAT
CHAMBER

MINE SHAFT ——
S‘DRKE CHAMBER

SCHEME USING COMPRESSED AIR STORAGE
£
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(v) Compressed air storage

Fundamentally the principles of storage
using_compressed air are similar to those
described previously for pumped storage.
The motor-driven water pump is replaced

water turbine by a
veservair is required for air storay
wauild be too costly to fabricate from steel
and use would have to be made of under-
ground caverns, or, again, possibly disused
mines to give the volume and mechanical
strength necessary to contain the pres:
surised air.  Fig. 16 shows a typical
e.

During the off-peak period the compres-
sors pump air under pressure through a
shaft or tunnel connecting the above-
gronnd_ plant with the storage cavemn
where the air §s stored until required when
it is then piped to combustion chambers
ad T prior to passing through the
gas turbines. It is the normal gas turbine
cyele to which has been ad
vessel between the compress
bustion chamber. The gas turbine however
is able to deliver its full output as electrical
power instead of anly approximately ¥, as
in the normal ease when the gas turbine
drives the compressor as well as the gene-
rator. The cost/kW of electrical cutput
of the gas turbine is therefore approxi-
mately % that of the normal plant, but
this saving is_partially offset by the addi-
tional costs of the separate motor to drive
the compressor, and the storage facilities
which have to be provided.

If maximum use is to be made of the
storage volume means must be provided
for maintaining the air reservoir at or
near constant pressure as the is drawn
off. This could most conveniently be
achieved by a water seal which weuld
impose an almost constant head on the
storage chamber. As the air was pumped
into the chamber, water would be dis-
placed from the chamber and pass up
the seal pipe to spill into a reservoir most
probably situated at ;T.wmi Jevel. The
reverse action would take place as the air
was used, water passing from the reservoir
down the seal pipe into the air storage
chamber. The probable operating air

pressure to suit industrial gas turbine prac-
Be would be in'the vegion of 200 Thysd,
in. for which the head required to main-
tain the water seal would be approximate-
ly 500 ft.

CONCLUSION
The principal variable affecting the cost
e S s
the world is the price of coal and in
some countries sufficient supplies of coal
cannot be won to sustain the expansion of
power generation systems. These eoun-
tries look to nuclear power to solve their
problems, if not immediately perhaps in
the very near future. In South Africa coal
is cheap and there are excellent reserves
for meeting the requirements of the
stations for many ye come,
BTG vide' dbvkeder Bt the ‘price of Gonl
which varies from 7/- to 8/- per ton at
some of the pithead power stations to 54/-
per ton at Cape Town tends to focus
attention on the expensive coal at Cape
Town rather than on the very cheap coal
at Taaibos. Coal at 54/- per ton is still
a chlm[p fuel when it is compare
cost of generation of nuclear stations. In
the UK for 1957 the average price per tan
of coal supplied to electricity undertakings
was 85/- including 17/- for transport and
distribution charges. Tt is now estimated
that the nuclear stations in the UK will

be competitive with the best coal-fired
stations in 4 or 5 years' time on the
as: ice of coal will have

The tendency is for coal prices to rise,
for example the cost of coal at Cape Town
has risen from 31/- per ton in 1948 to the
current price of 54/~ which represents a

price increase of a little over 70 per cent
in 10 years and if this rate of rise cou-
tinues the nuclear station could be com-
peting economically with the coal-fired
station in less than 10 years time, It is
reasonable to anticipate a reduction in the
capital cost/kW of the nuclear station as
development proceeds and reduced run-

g costs with the benefits resulting from
improved fuel element technology,

There is little prospect of extensive eco-
nomic nuclear power in South Africa in
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the immediate future and only by makin,
many assumptions of price trends for coa
and the cost of nuclear stations is it
possible to forecast when it is likely to be
competitive in those parts of the country
where coal costs are high. If large capital
investments in rail transport are required
to ca coa o areas  remote
from 'R'e coal fields or alternativel
if transmission lines have it
to supply power direct, then the eco-
nomic frends have to be carefully
a The im(;:awmme in_reactor
technology during the nest 5 or 10 years
will no doubt be appreciable and where
it is sible to postpone nuclear power
installations until these benefits are avail-
:;b]e it will be sound. economic policy to
do so.

TEA ADJOURNMENT.
On Resuming at 4,00 pm.:

THE PRESIDENT: 1 call upon Mr, de
Villiers to propose a vole of thanks o Mr
Powell,

Mr. I. DE VILLIERS: Councillor Ross-
Spencer, Mr. President, ladies and gentle-
men: The wonderful achievements that have
brought 1o the world nuclear power have
inevitably given rise in a few years 1o a
massive technical literature in many fields
and in many languages. As yet, this litera-
ture is largely the domain of the specialist
and not the familiar environment of the
practising engincer engaged in the power
supply industry, It is, however, most
important for him, already rich in experi-
ence in the use of fossil fuels and water for
power generation, (o be aware in a broad
way of nuclear power developments which
might materially influence his planning for
the immediate and remote futures,

The interesting paper delivered this after-
noon gives him concisely the required kind
of information. It has the additional merit
of stressing the fluid state in the develop-
ment of reactors and the consequent advan-
tages of delaying their installation, if ecir-
cumstances permit. until the benefit result-
ing from improvements in reaclor tech-
nology within the next few vears will be-
come available. Tt also emphisises that the
incentives for embarking on a programme

of nuelear power generation should be care-
fully examined, This is a limely warning

glamour associated with the
spectacular advances in the new applied
science has caplured the imagination of the
public and in such a climate, the urge for
prestige and the infectious enthusiasm of
those engaged in the development of reac-
tors, tend to militate against givmls purely
economic considerations their full weight
in assessing when the first reactor is to be
installed,

1t is clear that sooner or later, there will

ciors in every country and it is,
thercfore, necessary for every country to
give immediate consideration o the train-
ing of a number of men who will, when the
time comes be competent to assist in choos-
ing the best type of reactor for « particular
application and who could form the super-
vising nucleus of the complement of skilled
personnel required for the subsequent opera-
tion of nuclear plant.

The author has drawn attention to the
importance of running nuclear stations at
‘high load-factor and has mentioned the dif-
ficulty of attaining this mode of operation in
the face of the shape of the typical daily
load-curve of mast power systems, with its
relatively small minimum demand at night.
It should be noted that even when coal or
oil costs are fairly high, the shape of this
load-curve may well require the installation
of both nuclear and new conventional plant
to meet load growth in the most economical
way. because the additions in generating
plant o meet peak loads will be greater
than the increase in the night load for any
period. In this connection, separately fossil-
fired super-heating to give nuclear plant a
peak rating has much to commend it. Tt has
also been pointed out that the day will
come in some regions when the use of fos-
sil fuels, even for the partial supply of future
load will not be economic nor even possible
and nuclear stations will then have to
operate at poor load factors. Quite apart
from economic considerations, there are
technical difficulties associated with such
operation. With present reactor designs, little
thermocycling can be permitted and there
is a lower Iimit of output determined by
criticality that might be of significance in
the not so large reactor units.
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The most attractive solution is undoubt-
edly the creation of a good load factor for
the nuclear plant by pumped storage if the
civil works are not 100 expensive, Compres.
sed air would represent an ingenious and
novel answer (o the problem.

Before the introduction of nuclear power
in a country, there are a number of aspects,
not wholly concerned with the economics of
power generation, (o be cor . One of
these, for example, is the siting of the reac-
tor. Although the general tendency is for a
reactor (o be considered as falling more or
less into the same class as some chemical
planis as far as the danger to the commu
is concerned, there must be constituied a
set of nationally accepted siting restrictions
to safeguard the populace. There is also lhe
question. of insurance of the plant,
people engaged in the production of nuelmr
energy and the general public in case of
accidents. There must also be inter-Govern-
ment n§ ent in connection with the
nuclear fuel between the Government of the
seller of nuclear fuel and that of the fuel
user. Such an agreement will generally i
clude an undertaking that the fuel, equip-
ment and information supplies under the
agreement and any fissile material derived
from the use of the fuel will bc u only
for civil purposes. Specific arding
provisions of & Standaid pa p.mcm i fne with
the provisions of the statute of the Inter-
national Atomic Energy Agency will also

ui machinery for solving
these ancillary problems has given 4
great deal of thought and most of the prac-
tical difficulties have been overcome.

The author mentioned that there is little
prospect of exiensive economic nuclear
power in South Africa in the immediate
future. As many of you know, our Govern-
ment has appointed a “Commission of
Enquiry into the Application of Nuclear
Power in South Africa” lo examine this
roblem carefully on broad economic lines
in the national interest. It must be remem-
bered that while we have a great deal of
«coal, we are also uranium producers and
it is also necessary to haul coal long dis-
tances o the coastal regions. The haulge
of such coal may. or may not, be desirable
from the point of view of the Railways. All
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these considerations must be taken
accoun: by this Commission in its :luhbem-

In conclusion, it gives me great pleasure
10 propose that a sincere vote of thanks be
accorded 1o Mr, Powell for coming a long
way to our country to deliver his most in-
formative and valuable address.

THE PRESIDENT: Thank you, Mr. de
Villiers. 1 think Mr. Chris Downie will
second this vote of thanks.

Mr. C. G. DOWNIE (Cape Town): Coun-
cillor Ross-Spencer, Mr. President, ladies
and gentlemen: I know nothing about
nuclear nuclear engineering, nuclear
reaciors, and the various complicated ancil-

liaries that are associal with nuclear
technology other than what I have been
reading about these mattes

10 years, and from the pr

was able 1o learn from a very interesting
series of extra mural lectures that were
given at the Cape Town University by Dr.
Goodlet two years ago, I have had the
privilege of being shown over a nuclear
power station, namely the Chapel Cross
Nuclear Station, when T was in England,
last November, and this was a month or
so before this power station went critical.

Mr. Powells paper has covered a very
wide field and has opened up to us a vista
of enginecring science and achievement
which is almost breathtaking in its mani-
festations and future possibilities, The pre-
sentation of a paper on Nuclear Power 1o
our Association can be regarded as an his-
torical event in the annals of the AM.E.U.
It has introduced this subject to us for the
first time. The paper and the discussion on
it will be a valuable contribution to our
Association’s proceedings.

Mr. Powell, as you know, is one of the
partners of the well-known firm of Consult-
ing Engincers, Messrs, Merz & McLellan,
The construction and commissioning of the

pel Cross Nuclear Power Station,
Britain's second nuclear station, was ar-
ried out under the control lessrs
& Melellan, acting as agents for the lirmsh
Atwmic Fn:ru Authority’s Industrial Group
and is the first oceasion on which a private
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firm has been employed in this way on a
major nuclear power project. The official
opening of the Chapel Cross Power Station
tok place on the 2nd of this month—that is
Saturday week ago, and 1 would like to
take this opportunity of congratulating Mr.
Powell, who was the partner mainly con-
cemed with the Chapel Cross pmpm on
that event.

Messrs, Merz & McLellan's contribution
to the development and progress of Elec-
tricity Undertakings in Southern Africa has

n a greal one, and it has been most fit-
ting, therefore that a partner of that firm
should be here today “1o pave the way™ for
us on the road to nuclear power It is com-

£ soomer or later. As it will
actually arrive is very much a matter of
economics and finance in which the price of
coal and the cost of transporting it will have
a considerable influence.

No doubt, Mr. President, your having in-
vited me to undertake this very pleasant
duty arises from the fact that I come from
the Cape, where there has been much talk
and publicity on the prospects of nuclear
power being produced there for the first
time in this country. There is, as you know,
a special Government appoinied Commis-
sion going into that question, and we look
forward to the publication of their report
in due course.

We have at the Cape a very enthusiastic
band of scientists, engineers, and industrial-
ists who are taking a Keen interest in nuclear
physics and nuclear power. A Nucleonics
Society has already been formed. This
Socle(y in_conjunction with the Universities

pe Town and Siellenbosch, are aiming
lu get a Nuclear Research Institute estab-
lished at the Cape. I personally feel that
the Cape would be an appropriate place for
such an establishment and although T do not
belong 1o the Cape Nucleonics Society, no-
one more than I do, wishes them every
success in the achievement of their object.

I suspect, however, that [ am not very
popular with the Cape Nuclear Power
enthusiasts, because I am still more enthu-
siastic for the time being, over coal burning
power stations, than I am over uranium
burning ones. We engineers who are deeply

MUNIGIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

concerned with the cost of production and
supply of electricity are not so gullible as
some” of our employers—one of them in
particular—seem lo think! Our job is to
produce and supply electric power at the
lowest possible cost. We are very much
concerned with the economics ami finance
of electricity undertakings, and

if 1 am going to become sl‘lhll!t&s[lc about
the production of power where the means
of production involve the spending of twice
as much valuable capital as compared with
that required by our present (horoughly
proved, and a most 100% reliable present
means of production—i.e. coal-fired power
stations, If, however, the powers that be
are prepared (o heavily subsidise nuclear
power, then it is anotes matter, provided,
again. that the nuclear power plant decided
upon is one that has through its grow-
ing pains, where the difficulties and snags
have been permanently overcome and one
whose availability can be relied upon to be
just as good as that of conventional power
plant.

From several people who are in the know,
and who are in close touch with nuclear
engincering and nuclear power produetion.
whom | have had the opportunity of talk-
ing 1o, T have got the impression that several
features of the various types of reaclor 50
far developed have still o be proved, These
are difficultis and headaches still 1o be
overcome. There may even be difficulties
that have not yet emerged. The nuclear
power stations now being built in the United
Kingdom for the Central Electricity Gener-
ating Board are mainly experimental and
still to be thoroughly ‘proved as to their
operation mi mnln(cmm. their reliability
and availabilit

My own views are that we in this country
with'ut vast and cheap supplics of coal are
fortunate in that we need not becom
acnausly concerned yet in the commercial
production of eleciric power from the
other than to keep ourselves fully informed
and to watch deunlopmcms and also this
is very important: to encourage the estab-
lishment of facilities and omrwrlumlm for
the education and training of
young people who wish 10 make Nuclear
Science and Engineering their careers,
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Mr. Powell in his paper has said that
before embarking upon a conversion (o
nuclear power generalion, the incentives to
do s should be thoroughly examined and
translated into hard economic facts, and in
coneluding his paper states that where it is

ssible 1o posipone nuclear power installa-
tions until the benefits of improvements in
reactor technology are available it will be
sound economic policy to do so.

I think that we in South Africa are for-
tnately in the position of being able o
awail the results of experience and improve-
ments.

It may be a somewhat crude analogy, bul
1 have heard it explained that tae present
nuclear reactor is somewhat like the
reciprocat ng steam engine as a prime mover
—we can wail until nuclear power technigue
and development reach a stage of stream-
lining akin (o the modern steam turbine as
4 prime mover,

Even with coal at 50s, a short ton at Cape
Town today. | think we have a good many
years lo go before hard economic fuets
will enable us to exploit nuclear energy for
the production of electricity. | am assum-
ing, of course, that the transport of coal
from the coal mines o distant power stations
will always continue to be as reliable and
regular as they are today.

With these few remarks, Mr. President,
1 have very great pleasure in seconding the
vole of thanks (o Mr. Powell for his most
interesting paper

THE PRESIDENT: Thank you Mr.
Down'e.

I understand that Mr. Powell will prob-
ably reply from time to time as guestions
are raised.

Before 1 open the paper for discussion, |
give Mr, Powell the opportunity io reply o
Mr. De Villiers and Mr. Downic,

Mr. A, E. POWELL: Mr. President, 1
thank Mr. De Villiers and Mr. Downie for

their very kind remarks. Having to under- .

take a visit to South Africa is no reason for
commiseration. 1 received the invitation to
deliver the paper with very great pleasure.
1t has given me the OPPOrtUNity 10 see some-

thing of South Africa and I wish my stay
were longer, It would appear that Mr, De
iers, Mr. Downie and I are very mu
agreement and there is thus no need for
me 1o enlarge on sections of the paper, but
Mr. Downie's remarks have raised an aspect
on which there might be some misconcep-
tion. Sir Christopher Hinton said in a pub-
lic Jecture that a nuclear power station was
1% pirysics and 9% engineering. Physicists
might get their necessary answers on reactor
types but it remained for engineers and
metallurgists 1o turn any of these types into
working propositions. Thus it was not only
a case of encouraging the physicist: the men
to be trained were e who must design
against the thousand and one engincering
difficulties which immediatcly crop up in
meeting the physicists demands.

1 hope that T have stressed sufficiently in
the paper that the operation of reactors (o
suit the load was an important factor in the
cconomics of nuclear power. A reactor
could readily be made to operate at reduced
loads and the reactors at Calder Hull and

hapel Cross could follow load changes
just as readily as thermal stations, What &
reactor did not like was to be shut-down
and started up again, and not least of the
reasons for this dislike was the fact that it
involved thermal cycling of fuel element
cans.

Mr. De Villiers has mentioned the ques-
tion of transport. It is perhaps Wworth under-
lining the fact mentioned in the paper that
although the fuel required in a nuclear
station is_about one seven-thousandth of
that required by a thermal station, there
is & transport problem associated with the
irradiated fuel from a nuclear station.

THE PRESIDENT: Thank you Mr.
Powell. 1 am sure many members have
come prepared to contribute fo the di
sion. The paper is now open for discussion

Mr. A. R. SIBSON (Bulawayo): Mr, Presi-
dent, it would be idle for most of us here
10 atiempl 10 subject Mr, Powell’s paper o
any sort of critical anal insofar as the
main subject matter is concerned.

. Before making the gne or two quite un-
important remarks that 1 have o make, 1
would like to add 1o what has besn said
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already in thanks and appreciation to Mr.
owell for his sterling effort in producing
this paper which will go down in the history
and annals of this Association.

1t is not surprising that with so sudden a
change that nuclear power has introduced
to_Power Station economies in Britain—I
refer to the relation between standing and
running charges—the quesiion of either
attempling o improve load factors, or 1o
produce some means of power slorage,
should have been re-emphasised once again.

One of 1} ; thing: that we perhaps tend to
over-look in s country is thal the very
Crcumstances that have given rise to this
new incentive in Britain exist in this country
and always have done. Possib
there has been no such marked change here
at any moment of time, the need for similar
attention 1o these problems has been some-
what under stressed

The figures that Mr. Powell gives of rela-
tive cosis between sianding and running
charges are of very much the same order
as the figures that are being oblained in the
average thermal station in this country and,
if it is right, and 1 believe it is, for atten-
tion to be paid in Britain to some form of
load control, or aliernatively power storage,
on account of the introduction of nuclear
power, then it is equally proper for us to
give consideration (o these matters here.

In the country from which 1 come, it is
likely 1o e even more important
because there, with running costs virtually
nil and capital costs, in the case of the
major hydro scheme, occupying almost the
whole of the annual revenue and expendi-
ture account, the need for either load con-
irol or power storage is even greater than

in the Union

1 would like 1o usk Mr. Powell one ques-
tion, and that s why, with regard 1o the
various methods that he has outlined for
power storage, no reference is made (o
steam accumulation, this is a system which
has been adopted on occasions even in the
days before nuclear power introduced its
new challenge. | know that it has not always
been_entirely successful, but [ think pos-
sibly some of the other methods that have
been suggesied have just as many com.
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plications attached to them as steam accu-
mulators have. It seemed o me, when he
was describing one of the sations which
was already provided with mixed pressure
turbines, that it was an ideal case for the
use of either some form of steam accumula-
tion or hot water accumulation.

Mr, President, the way that lics before us
this country is, | think, to attempt 1o
iroduce as much incentive as we can
the reduction of peak loads, Some of us
have various means that have been
10 encourage consumers (o limit
loads at peak periods, but I think a good
deal more could be done on these lines, and
1 do suggest that if we think that the point
that Mr. Powell has made is important, and
I think his coming here has brought this
maiter once again to our altention —our line
of approach would probabl: ally
al any rate, to reconsider the various ways
in which our load curves can be improved.

Thank you, Mr. President,

Mr. A E. POWELL: In reply to Mr.
Sibson, Mr. Presdent, | want to comment
on the fact that the United Kingdom is not
as fortunate as South Africa in the pumped
storage sites available. 1 know of several
suitable sites in the Union but there are not
as many in Britain us one would like, Many
schemes have been considered and it is prob.
ably known that one is about 1o start close
to Glasgow, which would, in fact, be worked
in conjunction with the Hunterston nuclear
pawer station,

Mr. Sibson had asked why there was no
reference in the paper to steam accumula-
tion. 1L is a fact that sieam accumulation
came into being many vears ago but has
not achieved the popularity it might have
done. 1 feel certain that the cost of storing
the quite limited amounts of sicam whi
steam accumulation schemes offer militate
against their general adoption and they are
probably more suitable for factory use and
for smaller installations than for large elec-
trical supply systems such as dealt with in

Mz, D. MURRAY NOBBS (Part Eliva-
beth): Mr. President, in the first place, |
would like 10 add my appreciation of the
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comprehensive paper which has been sub-
mitted by Mr. Powell 1o this convention.

Although an increasing number of
specialised works on nuclear energy are to
be found from time to time in the various
technical publications, it is seldom that we
come across papers surveying in a more
general manner the very wide field covered
by Mr. Powell.

Early in the paper figures of the reserves
of Uranium in various countries are given.
and at first glance, they may seem small
when compared with the demand that will
ultimately be created when the use of this
fuel becomes wide-spread.

The progress of the British power industry
in recent years has been marked by coal
shortages and steadily increasing _prices.
That country's fuel problems were accen-
tuated by the Suez Canal crisis in 1956 wi
her oil supplies were reduced very consider-
ably, and when doubts were expressed re-
garding the wisdom of using oil for power
generating purposes. There is little doubt
that these shortages have given considerable
impetus to Britain’s nuclear programme, but
it may be possible that this programme
could be adversely affected by inadequate
ill%bﬁ or considerable increa: prices
of Uranium ore, for which she is dependent
on overseas countries. It would be interest-
ing to hear the author on this point.

1t has been mentioned by Mr. Powell that
owing to the high processing costs of the
natural Uranium fuel elements, the trend is
towards the use of enriched fucl. In this
event, would the fissile material produced
by the fast breeder reactor be used for this
purpose, and would such a reactor ulti-
mately reduce Britain’s dependance on other
countries for nuclear fuel supplies?

If total dependence on overseas sources
of fuel is regarded as undesirable, our inter-
est, in the present state of the ari, would be
confined (o graphite moderated or heavy
water moderated reactors. The former have
{0 be physically large to achieve criticality,
but once this size is reached the heat output
can be multiplied without corresponding
increase in size of the reactor pressure ves-
sel. For this reason high oulputs are essen-
tial to reasonable capital costs. It is, for
example. anticipated that @ reduction of

90
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20% in capital costs will occur in the cur-
rent UK. programme by 1962, solely as
the result of output increasing from 300
MW to 500 MW

It is expected that progress with ceramic
fuel clements will, as the result of higher
possible sieam cofiditions, bring about fur-
ther reductions in capital and fuel costs
with this type of reactor, but I believe I
am right in saying that this line of develop-
ment would siill Turther increase the opti-
mum designed capacity of the generating
station, and that with ceramic elements,
some enrichment of the order of one per-
cent, would be required. Mr. Powell's com-
ments in this connection would be interest-
ing. It would also be of interest o learn
something of the optimum capacity of the
heavy-water-moderted reactor, and (he pos-
sibilities of any appreciable reduction in the
foreseeable future in the ‘;'uemu capital
cost of about £10 per Ib. of heavy water. It
may also be interesting, in the case he
gas-cooled reactor, lo speculate on the pos-
Sibilities of helium becoming more generally
available, as this gas has advantages over
the currently used carbon dioxide, i, the
gas-cooled graphite moderated reactor,

Mr. Powell did deal with the organic-
liquid-moderated reactor, which is one of
the many reactor types currently under in-
vestigation in America. Whereas the UK.
fas had 0 plump for a reliable “first genera-
tion lype of reactor—because of their
limited fossil fuel resources, the Americans
having much larger coal reserves, have
admilted the present uncertainty in regard
to the optimum reactor types, by undertak-
ing concurrent investigations into many dif-
ferent types—concerning coal resources,
South Africa is in a similar position to the
US.A. and can, therefore, afford to “sit on
the fence™ until the picture clarifies. As a
point of interest it has been forecast tha
nuclear fucls will only be necessary in
America in 25 years' time. ¥

‘When one considers the various types of
reactors at present being investigated, it is
evident that much research and experiment
will be necessary before the ideal reactor
becomes available, e, a reactor that can
be made of cheap and lasting materials,

that will be safe and simple (o operate and
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control, where the costs of fuel fabrication
and processing will be low and where high
heat-rating per unit volume and per £
worth of fuel will be achieved. In this con-
nection, it was stated at the Geneva Con-
ference in 1955, that 900 different types of
reactors were possible and that about 12
had been sclecled For development by five
nations. This would suggest that, regard-
less of the advances made to date in the
matler of power generation by nuclear
means, a reactor that will conform to all
the reguirements mentioned is something
that is still remote. 1 think this is important
as far as South Africa is concerned,

In the course of his paper. the author
when referring o the commercial process-
msyg radiated fuel clements, gave us some
indication of the hazards associated with
the disposal of radio-active fission products

Reactors are designed so that should a
serious failure oceur the pile, such
as melting and vaj isation of fuel ele-
ments, the radio-active materials would be
confined within the reactor shell so that
contamination from this source is reasonably
remote. When the Plutonium is extracied
from the irradiated fuel clements, however,
the final wastes from the separation process
are highly radio-active, and it has been esti-
mated that the arisings in this respect from
the United Kingdom nuclear energy pro-
gramme might amount io six million gal-
lons per year which must be stored for
many_years without possibility of escape.
In this regard there is some hope that i
certain  long-lived components can
separaied from the general fission products,
the volume of material requiring storage in-
definitely, will be reduced. The activity of
Stontium 90 for example, remains for many
years, and if_this fission product were uni-

formly distributed over the arca of the
United Kingdom at the rate at which it
will be produced by the UK. atomic energy

programme, the resulting radiation activity
would be far above the limit at which life
can exist.

During his visit to South African in 1957,
Mr. B. L. Goodlet stated:—

“It must be understood that the rigid
control of fission products is a corllary to
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the use of alomic energy, and the problems
of ensuring that no dangerous escape ever
occurs, in spite of the lapse of years, indus-
trial strife, and possible enemy action, are
of the first order of magnitude.”

The adoption of nuclear energy for the
generation of power can, therefore, be most
hazardous to health if rigid containment
procedures are not observed. This is indi-
caled by the fact that a lethal dose of
Plutonium, if ingested, is 1 microgram.

The medical treatment of cases arising
from radiation accidents is progressing and
it was recently reported that successful grafts
of healthy bone marrow had been achieved
in five scientists who received a dangerous
dose of radiation in an accident. It may
well be, therefore, that the progress in Medi-
cal Science may be able 10 keep pace with
the demands that can be made upon it by
nuclear fission and thereby minimise the
possible effects of the hazard which no
doubt exists under present circumstances,

Mr. Powell points out that there is litile
prospect of economic nuclear power in
South Africa in the immediate future, but
guardedly suggests that improvement in
reactor design in the next five years, coupled
with the threatening prospect of large capi-
tal expenditure on rail transport to carry
coal from coal fields, or alternatively, heavy
transmission costs, may influencing fac-
tors in the development of nuclear stations
in those areas remote from the source of fuel
supply.

While pursuing this same gquestion over-
seas in 1955, | gathered the impression that
when the price of coal delivered 1o the power
stations reached a figure of 90s. per ton,
then the atomic power station became com-

titive with the conventional coal burning
station. In the meantime, and with the
developments that have taken place in
nuclear power during the past few years,
this figure may be substantially reduced, but
nevertheless, this is only one factor of the
many that have to taken into account
when considering the adoption of nuclear

pawer,

If we consider Cape Town or Port
Elizabeth in this respect where the cost of
coal delivered is around S4s. per ton, the
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largest reactor that could be operated at the
load factor necessary 1o j its use, say
75% would be one approximately equal in
output (o the night load. somewhere in the
regon of 40 to 50 MW. Any larger unil
would obviously resull in a reduction in
reactor load factor, heavier capital charges

and increased cost of electricit wuld
estimate on the basis of figures available
in the UK. that a nuclear st; of this
capacity would cost at least £ kW

installed which is double the cost of a
medium pressure conventional coal-burning
station in this country. Again, this base load
can only be increased appreciably by inter-
connecting centres of load and
with such centres separated by considerable
distances would involve expensive transmis-
sion systems and still only obtain & base
load which would be fractional compa
with the maximum demand. I am sure, Mr.
President, that those are some of the points
Mr. Powell had in mind when he said that
before embarking on n conversion (o nuclear
power generation, the incentive 1o do so
should be thoroughly examined and trans-
lated into hard economic facts.

After inspecting  Calder Hall Atomic
Establisment. | realised that nuclear power
ts are major industrial achicvements
involving & wide range of processes, plant
and equipment quite foreign in many re-
spects (0 those we are accusiomed 1o in the
canstruction of conventional stations. Tt
wits also clear that at the present stage of
development the nuclear power slation
could only be of economic service to large
integrated power systems and that its appli-
cation 1o South African conditions would
e beyond the financial, industrial and man-
power resources of this country, for many
vears ta come. T must qualify this statement
by expressng the view that this period of
time will depend on the progress of reactor
design in countries overseas. However, in
the meantime, there is much to be said for
the construction of an experimental reactor
in this country whereby the nucleus of a
{echnical force ¢an obtain training and
experience in preparation for the time when
nuclear power can be considered in carnest
in South Africa
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Mr. Powell, in his reference to pumped
storage mentions a figure 67% overall offi-
ciency, but 1 would assume this figure would

iably lower in the case of com-
pressed air storage, due fo heat lost during
and affer compresgion of the air.

The use of separately fired super-heaters,
as described by the author, would assist in
overcoming the heavy erosion of turbine
casings and blading that occurs when com-
paratively low pressure and temperaiure
steam is admitted at the turbine stop valve
and expanded to a vacuum of around 281"
At the same lime, turbine performance
would be greatly improved by the higher
available heat drop and lower moaisture
losses, but these benefits would be a maxi-
mum provided the super-heating process
was continuously used for base load pur-
poses and not for peak load operation

Intermittent variation of steam tempera-
ture 1o the turbine, of some 400° or 500°F..
would present problens {0 the turbine de-
signer, both thermodynamic and metallur-
gical, the latier due to the thermal cycling
of the heavy components,

In conclusion, I would like to say that as
we in South Africa are far removed from
the scene of developments taking place in
the generation of electric power by nuclear
mzans, it has been very informative indeed
0 have such a bulk of information pre-
sented 1o us in such clear and concise man-
ner as has been achieved by Mr. Powell

Mr. A, E. POWELL: Ladies and gentle-
wen, Mr. Murray Nobbs has raised o large
cumber of points, and I think it would
difficult to deal with all of them without
leeping you here for a very long time, What
1 therefore propose to do is (o reply fully
in the written reply, AT

WRITTEN REPLY BY
Mr. A. E. POWELL

There is always uncertainty what fuel will
cost in future when an undertaking chooses
additional plant for its sysiem and new
plant must be chosen in the light of the
best assumptions and predictions, Britain’s
nuelear programnie may have been based on
wrong information as far as coal supply
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was concerned bul ihis has probably meant
that the programme's speed has been higher
than necessary, not that the programme
should not have been undertaken. Certainly
acute shortage of uranium ore or a marked
rise in its price relative (o the price of other
fuels bought overseas would cause the pro-
gramme (o be reconsidered, and decisions
will always ultimately be made on economic
grounds, Britain has not undertaken such
an enormous programme merely for novelty
or prestige reasons.

Power-producing thermal reactors at this
time use uranium fuel, natural or enriched,
and although the Calder-type-reactor fuel
clement will contain more fissile plutonium
than fissile uranium U235 when it reaches
the end of iis irradiation to 3,000 MWD/
ton, it is still not clear that plutonium can

with advantage in such reactors.
The Americans are working hard on thi
question and are building a_ reactor to
vestigate re-cycling of plutonium. Also they
have successfully operated MTR (Materials
Testing Reactor) on_plutonium with
instead of on enriched uranium, for one
short-lived fuel charge. Generally, however,
the development of the fast reactor may be
as a desirable adjunct to the
British reactor system more because it is
expected 1o bum the plutonium produced in
the thermal reaciors, and 0 convert to
rluumium some of the depleted uranium
eft_over after irradiation in the thermal
reactors, that because it should produce a
fuel which may prove burnable in later
designs of thermal reactor. The electrical
load in Great Britain increased by a factor
of 23 from 1920 to 1957 but the fuel con-
sumed only increased by a factor of 8 in
the same period. It is likely that the ratio
of increase in energy generated to Incmsel
ill

in fuel imported will be more impressive
with nuclear plant but Britain will remain
dependent upon overseas supply of uranium
and thorium ores with or without the fast
reactor.

In a broad sense the term “ceramic fuels™
might be taken 1o refer to the metal-
sheathed fuel elements of AGR, for instance,
when Mr. Nobbs' figure of 19 for enrich-
ment is of the right order. T prefer to reserve
it, however, for the type of fuel element pro-
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posed for the high-temperature gas-cooled
reactor of the DRAGON project now in
hand at Winfrith Heath. There the fuel is
expected (0 be uranium carbide dispersed
in graphite and canned in graphite, but then,
instead of an enrichment to about 1 per
cent., the proposed fissile material is almost

1 find difficulty in understand-
vas meant by “optimum designed
pacity.” Generally the old law, that the
larger the plant the cheaper the cost per
unit sent out, will always apply so that any
limit on size would scem (o be imposed
more by prudence in assessing the present
state of the ari rather than any other factor
bul, in practice, the optimum capacity of
any station or unit cannot be divorced from
the system (o which it is to be added. As
I say in the third part of the paper. the
optimum & 0 1o a gystem is that which
permits the system foad as a whole to be
supplied most cconomically, with, of course,
the traditional high standards of security.
In the same way, I do not think there is
such a thing as an optimum capacity of
heavy water moderated reactors as a class,
and, especially with pressure tube designs,
there would scem to be litte limit on size
apart again from prudence.

The cost of heavy waler has stood at £10
per pound for some time now and, as the
AEC. have reduced production at their
Savannah River plant to one-third capacity
because of lack of demand, it does not seem
that any appreciable reduction in price from
that, the world's largest source, is likely. A
method of production as an ancillary to
the production of synthetic ammonia has
bees ed, but it has not yet been com-
mercially demonstrated and what reduction
in cost, if any, it will produce is not known.
I do not forsee any appreciable reduction of
cost in the near future.

Helium may have chemical and heat
transfer advantages over carbon dioxide but
its cost is very high and it is not naturally
available except in the United States. Car-

dioxide now costs only £20 per ton in
the United Kingdom where it s readily
available and can be delivered in large
quantities at very short notice, and the steps
that would be necessary to reduce coolant
leakage from the present British reactors
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0 below the order of a ton per day would
In later

not be ecconomically )umﬁnhl:
reaclor concepts, such as the hi
fure gas-cooled reacior, carbon
not be permissible because of ils interaction
with other reactor materials and then cither
the high cost of helium must be paid or
m(mgm must be used at the cost of addi-
tional fuel enrichment. In Britain helium
is exotic and expensive and one does not
use such materials unless they are accom-
panied by economic advantages sufficient to
tip the scales.

The potential hazards associated with
nuclear power are tremendaus as Mr. Nobbs
says but they are well aj iated and much
effort is, and always will be. expended in
sceking (o ensure that they do not aris |n
fact. For that reason it would be m
rewarding (o notice how easily and ctmpiy
the accident to which Mr. Nobbs refers
might have been prevented by better design,
rather than to take comfort in medical
science’s ability, laudable as it certainly is.
to save five of the six men injured

Mr. Nobbs suggests the construction of
an experimental reactor in South Africa
largely for insiruction purpases. There is
difficulty in the UK. in finding adequately
trained staff both 1o operate and (o main-
tain power reactors and iraining of per-
sonnel is an essential preparation to the
nuclear programme that will come 10 South
Africa when cconomics insist. | agree
entirely with Mr. Nobbs® remarks.

As was said in the paper, for every kWm
of energy used by the pump storage scheme
at ﬂ peak um:fs, ll'lp‘oulAl'l ; h s re-
uired at time of peal sirictly compar-
gble figure cannot be produced r?:r (h:n:lr
siorage scheme because energy stored in this
scheme is augllnnlnd by energy added in
the form of fuel oil, but, with air storage
at a depth of about 500", for every kWh used
at off-peak time about 1:33 kWh is available
at time of peak. Looking at the relative
efficiency of generation in pumy storage
and air storage cases, then if the off-peak
electrical energy is generated at 2897 effi-
ciency in either case, the overall efficiency
of units generated by pumped storage will
be about 199 compared with about 23%
for those generated by air storage.

THE PRESIDENT: Thank you Mr.
Powell.

1 don't propose to close this discussion
this afternoon; there will be further time
(omorrow morning,

Has anybody else-come prepared to say
something?

Mr. J. E. MITCHELL (Salisbury): 1
intend 1o be brief, Mr. President. As it is
the first time during this Cnnvgnmn that
I have been on my feet, 1 would like, first
of ﬂl ln give you my congratulations on
being elected President of this Association,
and l nm sure we shall have a wonderful
President, and possibly a hard task master.

Next I would like to say that I nn]y rnlly
g0t on my feet, not because 1
about nuclear power, or the plper melf
but Mr. Powell and I have been associated
on thermal power stations for something
like nine or ten years now, and Alderman
Morton Jaffray and myself have been trying
to get Mr. Powell out to Southern Africa
ever since, and it appears 1o have taken an
atomic explosion, possibly graphite moder-
ated, to get him out here at a]'

1 have paid the usual visits to Calder and
Dounrae and I came to the same conclusion
that one of the greatest difficulties which
we should have if we ever went in for
nuclear power m this country is the one
that Mr. Nobbs and Mr. Powell have
referred o, and ml is the dearth of tech-
nicians,

We have a greater difficulty, in my
in this country even than in the
K., because we have an African popula-
tion, and when you take the actual propor-
tion of technicians to the whole of the
populmmn and the whole of the population
ust be taken into account, then our
difficulty is even greater than his.

1 know how long it took me to train
operators into just the operating of a
ulverised fuel boiler instead of an ordin:
1|=r..ﬂnd believe me that was a big enougl

battle in itself.

1 want to congratulate Mr. Powell on
gwmg us a wonderful paper. I think really
l: was very clever, because the paper that
e gave — well, I coudn't find anythi
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that bore any relation (or very
liitle relation), to what he was talking
about.  Consequently, unless you could
write it down as you were going along, he
had a great advantage over us,

1 was very inieresied in his pump storage
and had thoughts of the mines round here
being flooded or pumped up with air, These
things may e e vt e phantasy
at the moment, but they could happen.

1 have really only two questions for Mr.
Powell. He mentioned Hinckley Point was
£120. a KW and .7d. per unit sent out,
which 1 presume is on a fairly high load
factor.

In the White Paper that was presented in
order to persuade the British Government
1o find enough money for all the nuclear
power stations they are now going to build,
it said that the price of power was going to

6d. No engineer, of course, believed it.
because you sold the ashes for a great deal
more than the cost of the original fuel, and
I would like 10 ask Mr. Powell whether that
-7d. takes into account any sale of the ashes
which is a very vital point in nuclear power
economics.

The other point 1 would like to ask Mr.
Powell is one'I came up against as far back
as 1952, and peculiarly enough, one of the
engineers concerned on this is in _(his hall
today. That is in regard to the glands for
the blﬁwm. T understood i}‘wa; a difficult
enough proposition to make a gas type
gland_for the blowers when H:eg]‘zmsinm
was 50 Ibs. as in the case of Calder Hall
1 understand now that that has been stepped
up at Chapel Cross to 185 Ibs. and [ would
like to know from Mr. Powell whether there
have been any great difficulties, or whether
they have got a new type of gland
which has taken care of that.

As I said before, T am not producing any
fresh paper on nuclear power stations, but
I did want to get on my fest and thank
Mr. Powell for giving us such a wonderful
paper, and, if I may say so, for his wonder-
ful method of presenting it.
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Mr. A. E. POWELL: Mr. President; I
think that everyone in_ Britain, whether in
public or not, now admits that the estimates
made in the White Paper were optimistic.
The figure of 0.6d/kWh s.0. quoted there
was the pessimistic limit of a range of unit
costs quoted by Jukes in his 1955 Geneva
Conference paper. In 1955 the UK AEA
gave irradiated fuel a value of from 50%
and upwards of its unirradiated value, but
not more than 1007 (so things are not
Quite as bad as Mr. Mitchell fears). There
is still a plutonium credit in the fuel replace-
ment cost part of the 0.7d/kWh but it is
lower than the 1955 figure and the esti-
mated price of production is thus far less
dependent upon that credit. The most im-
portant thing to notice, however, is that
0.7d. ill only an estimate and nothing
conclusively better than an estimate can be
available until a representative proportion
of the first fuel elements put into the civil
power reactors have had time to reach their
irtadiation  target WD/ ton,
About three years affer commissioning
would be required for this.

¢ coolant pressure at Chapeleross i
nominally 100 Ib.sqing. the same as
Calder. There is minor gas leakage both at
Calder and Chapelcross but the blower

s scemed very satisfactory and they
are not the culprits. The seal désign follows
generally the fmﬂ of seals on hydrogen-
cooled generators and. although there has
been trouble at Calder due to oil getting
into the coolant stream, this has been due
to mal-operation of the sealing oil system
afd&‘s no reflection on the efficiency of the
lane

THE PRESIDENT: Thank you Mr.
Powell,

I think in view of the programme this
evening it is time that we stopped today. We
will give you further opportunity tomorrow.
morning.

Before we go, though, 1 would like you
1o show your appreciation for Mr. Powell's
abilities in the usual way.

CONVENTION ADJOURNED.
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ASSOCIATION OF MUNICIPAL

ELECTRICITY

UNDERTAKINGS OF SOUTHERN AFRICA

SECOND DAY

On Resuming at 930 anm.:

(Convention announcements were given
at the opening of the proceedings.)

THE PRESIDENT: Now, gentlemen,
Mr. Powell is wiih us this morning. | would
like 10 gi OU 4N opportunity to continue
the discussions on Mr. Powell's paper.
would fike you 1o undersand, two, that we
still have Thursday and Friday morning,
together with the other papers.

Mr. A. E. POWELL: Mr. President,
gentlemen: j\xlE:i by one or two remarks
which were ?3 sed 1o me after yesterday’s
discussion, | feel that I might perhaps spend
a few minutes talking about the question of
effluence from a nuclear station, just to try
and put the thing in the right perspective.

It should be assumed that fuel for a
nuclear station would normally be supplied
by the UK. the USA. or an equivalent
source of such material and that the
irradiated fuel would be returned to the
supplier for chemical processing. The
effluents arising from cl %
South Africa, or in any other country using
nuclear power, woulkl be much the same as

those arising from stations in_the United
Kingdom, and_Chapelcross might be taken
as typical. There fuel is received fully
canned and, prior to its use in the reactor,
it uces no effluent problem and the
operators’ major concern is to see that it
is kept clean. During irradi after
eflectively all the highly rad ive: fission
products are retained in the fuel element by
its can and the irradiated fuel elements
represent the really obnoxious material to
be disposed of from the site.

Irradiated fuel clements are extracted
from the reactor and transported in heavily-
shielded coffins 1o the fuel-element decay
pond, a special construction containing
water about 17 feet in depth. In the pung
and under water the fuel elements are
remotely transferred 1o skips in which they
were stored at the bottom of the pond for
a period of wo to three months. After such
4 period their radio-activity decayed to a
level permitting their transport 1o
UKAEA. chemical separation plant at
Windscale in fair bulk without the use of
uneconomically excessive shielding. The
fucl elements leave by road in coffins
designed 10 ensure that they offer no radia-
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tion hazard to anyone on the journey, and
which are carefully washed clean before
despatch to ensure ‘that there would be no
dripping of contamination from their ex-
teriors

Water has the great advantage for a
shielding material of being transparent, but,
in order that advantage can be taken of this
property, the water has 1o be kept clear. It
also has to be maintained sufficiently
alkaline to minimize corosion of the
irradiated fuel elements under water, and
these requirements are met at Chapeleross
? a daily system of purge and make up.

he purged water is pumped through a
filter designed 1o remove active particulate
suspensions in the water and when it is
ultimately discharged to the Solway is of
potable quality. The filters are periodically
washed back” and the active particulate
matter o ed is separated out from the
washings in a high speed centrifuge and col-
lected in a plastic container. Such containers
are ultimately shiped in a shielded box to
Windscale for storage or disposal. and the

qQuantities involved are (oo small to make &
significant _addition to the shipment of
irradiated fuel.

The coolant gas is regularly blown down
at Chapeleross for reactor charge and
charge purposes, although this would not
be necessary at the civil stations. The
efffuent gas presents no hazard at all
hecause such radioactive content as it carries
after passing the exhaust filters is diluted to
insignificant level by mixing with the atmos-
phere long before the gas reaches ground
level. Actually the requirements of the
Factories Act designed 10 prevent asphixia
from carbon dioxide necessitated more
stringent. precautions than the radio-activity
acquired by the gas in the reactor, bul

too are an insignificant matter.

Those were the only effluents from
Chapeleross, from such normal
efffuents as cooling tower purge and other
such normal arisings from power stations,
and it can_thus seen that they are
innocuous. The problem of dealing with the
enormous amaunt o i
arose in a nuclear react
he chemical separation plant and does not
arise on the nuclear power station site

UNDERTAKINGS OF SOUTHERN AFRICA

I hope that makes the situation clear,
because | feel that there was some miscon-
ception on that from remarks that T made
vesterday

THE PRESIDENT: Thank you very
much, Mr. Powell. Now. further discussion,
please, gentlemen.

Mr. I. L. VAN DER WALT (Krugers-
dorp): Mr. President, I would like to know
from Mr. Powell, in view of the success of
Zeta, will the method by fusion probably
replace the method by fission as & method
of steam raising?

Mr. A. E. POWELL: 1 think the
question is perhaps based on a misconcep-

Zeta is cerlainly not a success at the
moment as far as power production is con-
cerned and Sir John Cockroft has described
it as only the first glimmerings of a_break-
through on the use of nuclear fusion for
power _pro on. The most opiimistic
period before power is produced from fusion
was given al Geneva in September 1958 as
twenty-five years and even after that there
would be an enormous amount of engineer-
ing work 10 be done before fusios omes
a real proposition. 1 consider fission tyj
reactors to be the only practical type l'r)ver
many years lo come.

Mr. P. A GILES (East London): 1
would like 1o congratlate thie author on the
excellence of his paper, which sets out very
clearly 10 me as a student, the physical
method by which the fission of the uranium
nuclei is accomplished and the means
whereby the heat released by such fission is
absorbed by the reactor and passed through
the heat exchanger to the boilers and there
used for the generation of electricity by con-
ventional methods.

I was going 10 ask a question on fusion,
but Mr. van der Walt anticipated me

The use of uranium as a nuclear fuel
results in more complicated furnace arrange-
ments 5o far as 1 can see, far more compli-
cated than that required for oil or coal.
and it is clear, as mentioned by Mr. de
Villiers, that the complexity of the operation
and the serving of a uranium pile, necessi-
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tates extremely special and particular trai
ing for the operatives and the mechanic
at this feature may prove a difficu
in a country which does not np=m1e atomic
piles or engage in nuclear research

It is noted that mo particular type of
redctor can be considered as being superior
10 the others. and gas. water and liguid
metal types of usniann are de: scr'bad in

great detail by Mr. P
The type of reuLl:vr to be used in any
npptlmlmn therefore appears to be an open
uestion requiring considerably study before

n decision is made,

The author has set out the contribution
wi nuclear power can make to th
national economy, and has indicated  the
technical and economic factors o be taken
inta account when integrating nuclear power
with  existing  thermal
Actually the problem appears to be mainly
one of cagelal finance. Substantial expendi-
ture will be required 1 provide a base load
nuclear power system together with pro-
cessed uranium for the initial reactor fuel
charge, In addition facilities for handling
peak loads are necessary and such items as
separately fired super heaters, pum
water  or compressed air, alternatively
thermal storage stations are required (o be
provided for the system,

Finally, the author thinks it prudent to
have available on the system spare plant
capacity 10 take into account the unayoid-
able failure of the largest nuclear unit. Thus
a vast capital sum would
finance the purchase of all

the difficulties of obtaining coal at a justifi-
able price were insurmountable. In this
unlikely event, at least in the foreseeable
future, the coal fired stations nn wi the
Union's electric power system is built would
he nnnblc to deal with the big cxpanded

Whtn this happens the introduction of
nuclear power stations o augment the
?ow T supply systems would be 1 necessity.
Howev

U
and taking into account the very speculative
nature of the estimated costs associated with

nuclear pawer it would appear that coal will
be the main source of basic energy in this
country for some time to come.

THE PRESIDENT: Thank you Mr.
5.

Mr. A. E. POWELL: There is very litile
to add, really, to what Mr. Giles has said.
1 may have misunderstood his remarks, bul
of course I did not mean, necessarily, that
the stand-by plant should be nuclear.

With regard (o the speculative nature of
estimates of nuclear costs Mr, Roddis
remarked in the World Power Conference of
1957 that the most significant aspect in esti-
mating nuclear costs is the man making the
estimale.

Mr. G. ]. MULLER (Bloemfontein): Mr.
President, I would like to add my quota of
thanh 1o the author for his really excellent

per. The merit of it. I think. insofar as
Lhu South African audience is concerned,
lies chiefly in this: that he has put the matter
of nuclear generation in a proper perspective
as far as the development and potential i
our country is concerned.

As you can appreciate, in Bloemfontein
we are not immediaiely interested in nuclear
power, but there is a question I would like
1 mk Mr Powell, just as a matter of
curiosity. Could he indicate 1o us the
ik e per unit, of the safety measures
associated with a nuclear station? the
station itsclf, as far as staff is concerned, and
the disposal of the, shall we say, rejected
fuel? T appreciate that the fuel is not really
rejected in the vicinity of the station but
goes back 1o the country of origin, but the
cost of handling and so on. even the filtering
the tanks, associated capital, and so on —
What would you estimate would be the
rz.lu:ivs cost of the safely precautions asso-

ciat

E. POWELL: That, Mr.
President. and gentlemen, is really a tough
one!

There are few items in a Imr station
that can be separaied out us investments in
safety nlulv Rudiation shields nnd S0 0n are
essential 10 permit the plant 10 be operated
and the biological shield forms mcpe.,.a]m
part of the reactor housing, and so their cost
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of about £3/KK/ (or 2§% of the total cost
of the station) must be charged under other
headings.

Provision of coolant blow-down filiers
and handling faciliies for irradiated fuel
elements in a nuclear station, items spec
ally mentioned by Mr. Muller, might cost
about £0.5/kW. The health physics organi-
sation, that is the branch which monitors
operators and plant for radioactivity, will
possess a variety of equipment but not of
significant value when compared with the
cost of the whole station. Their service
could cost of the order 0.001 d/kWh.

Thase figures apply to the present British
design of reactors where containment, that
is provision about the reactor of a sealed
ontainer designed to prevent the escape of
radioactive substances in the event of an
accident, is not practised. For reactor types
where containment is considered necessary
then this alone might cost up to £5/kW for
a large plant.

Very roughtly. safety provisions might
add between 001 and 0.03 d/kWh s.o. for
a large plant, according to the type of
reactor,

THE PRESIDENT: Thank you Mr.
Powell.

Mr. C. G. DOWNIE (Cape Town): Mr.
President, although | have already had my
say in connection with this paper, there is
a question | would like 1 ask Mr. Powell.
It may not be up his street, but nevertheless,
he may know something about it

This arose out of something that Sit
Joshia Eecles said at a recent conference of
the Association of Supervising Electrical
Engineers in England quitc recently when
he referred to the possibility of producing
electricity direct from the atom. He referred
to the intriguing possibility of being able to
exploit the conversion of u gas into a con-
ductor moving at a te speed across a
magnetic field, thus providing the clements
for an electro-motive force. From what 1
can remember, he referred 1o the possibility
of thus being able to produce electricity as
direct current without the need for a
mechanical prime mover.

ECTRICITY

UND)

KINGS OF SOUTHERN AFRICA

Does Mr. Powell know anything about
such development?

Mr. A, E. POWELL: Mr. President
gentlemen:  the questions seem 1o
increasing in toughness as we go along,

1 assume Sir Jasiah Eccles referred o an
ingeneous reactor concept which, although it
would use U235 plasma. was a fission device
and not a fusion one. | can do no better
than 10 refer Mr. Downie to the description
which appeared in *‘Nucleonics™ for August,
1957, pages 50 o 55.

THE PRESIDENT: Thank you Mr.
Powell.

I propose 10 give you a break. We have
not yet finished with you. I am sure there
will be one or two tougher questions, but I
would like to get on with the balance of the
Agenda, and thank you very much for
coming here this morning. 1 trust you will
have tea with us. too.

Mr. A, POWELL: Thank you very
much.
THE PRESIDENT: Gentlemen, I would
like to go on 10 the Reports of Representa-
tives and Committees. | flatter mysell by
taking the first one, the Elecirical Wiremen's
and Registration Board.

You have a copy of my report on the
printed document, and 1 fake this oppor-
tunity of asking Mr. Malan te perhaps say

few words — unless there are any
questions,

REPORT ON ELECTRICAL WIRE-
MEN'S REGISTRATION BOARD, 1958
MEETINGS

‘The Board met on nine oceasions during
1858 and the Examinations Sub-Committee
met on the same muimber of occasions,

EXAMINATIONS

Four written examinations were held
during the year covering Part A of the full
examination on the Wiring Regulations and
Alectrical Theory, The number of noti-
fications issued were 1,423, whilst only
99 wrote and 20.67 were successful.
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There were 10 practical examinations

with 477 entrants and 75.2% pas

During the year the Board granted oral
examinations to 6 candidates who, for
various reasons, were unable to pass the
written examination,

5.

427 applications for registration were
considered, 405 accepted for examination

or exempted whilst 22 were refused or
deferred for lunhor |\Arhcu|. 'e 364 certi-
ficates were 207 the total

number of certi rm,m-« .swed to date.

During the year 87 provisional registra-
tion certificates were issued and 50 were
renowed for o further period.

DETERMINATION OF AREAS
No new areas were determined in terms
of b«-:mn 18 during 1958 hrut visional

ces were ssued in re the muni-
it Winbuty et Botheville

At the end of 1958,
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Dbeen perused, and 1 feel there are no coni:
ments necessary. re s, however,

very important aspect that I am sure wnII he
of interest. and that concerns the determina-
tion of areas.

It was reported during 1957, and again
1958, that a number of areas were under
consideration for determination. The latest
position is that on the 20th February, 1959,
Government Notice No. 264 listed 41 Muni-
cipal Magisterial and Village Management
Areas that the Minister intended to deter-
mine. A copy of this Government Notice
has been laid on the table and I have to
inform you that the arcas mentioned were
finally determined with effect from Ist May.

In the majority of cases ample notice
of intention has been given, but neveriheless
there may be some cases of possible or
suspected hardship. Whilst the Board would
naturally prefer that registration s effected
in the normal manner, there is the poss
of limited reguusuun for special ¢

tricts and 8 lmmm]ﬂl areas }m;l be=n
determined in terms of the Act with 40
further areas awaiting the Minister's de-
cision (mainly those areas reparted on for
1957).

GENERAL

I am indebted to the Board for the
i ion provided in this report and for
permission t submit 1t to Convention.

R. W. KANE,
Representative
Mr. G. J. MALAN (Department of
Labour): Mr. President, before dwelling

an the Annual Report. may I as Chairman

the Wiremen's Registration Board con-
gratulate you on behalf of the Board on
your election to this high office,

I feel that the Board has been greatly
honoured, and I have no doubt that you will
make a wonderful success of the ‘ensuing

Gentlemen, as the President has men-
tioned, it is assumed that his report has
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in this e than likel.
advice of the Town Elcctn‘:nl Engineer will

THE PRESIDENT: Thank you Mr.
Malan.

Is there any discussion?
(There was none).

THE PRESIDENT: We will move on
1o the Coal Allocation Committee.

Mr. D. J. HUGO {Pretoria); Mr.
President | have pleasure in formally sub-
mitting the report of the Coal Allocation
(nmlmlle: As you have already mentioned

se teports have been widely circulated,
:uu T don’t propose reading it out. In
amplication  of report can  just
announce that the levy on Transvaal and
Free State coal was reduced by 5d. a ton as
from the 7th May.

REPORT OF THE COAL ALLOCATION
COMMITTEE
Mr. President, Gentlemen,

Your Association has been represented
at all meetings of the Coal Allocation
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Committee which have taken place since
the last Convention.

As far as your representatives are aware
no Municipal Electricits Undertaking ex-
perienced any difficulty in regard to the
supply of coal for power station require-
ments during the past twelve months,

Members will have read the announce-
ment by the Minister of Transport that
road haulage on the Reef will be reduced
by half during this year. This will result
in a deduction of the levy on coal, pro-
duced by the Transvaal and Orange Free
State Collieries, from 10d, to T ton.
The position will be reviewed after this
winter with a view to a further reduction
or perhaps complete removal of the levy.

Your representatives take the opportu-
nity of placing on record their appreciation
of the assistance received from the Chair-
man_of the Coal Allocation Committee,
Mr. W. J. Lamb, and from the representa-
tives of the Railways, of the Transyaal
Coal Owners Association and of the Natal
Associated Collieries.

D. |. HUGO,

Representative.

THE PRESIDENT: Thank you. They
seem 1o time these adjustments round about
Convention time!

Mr. Fraser, Safety Precautions Commitiee.

Mr. J. C. FRASER (Johannesburg): Mr.
President, it does appear that it is taken for
granted that everybody has read my repo:
Which has been supplied by you in'the
booklet given to vs, so following the
example of the two previous speakers, I
don't intend to read the report. but 1 would
like to amplify it by aayig' that this is
probably the last report which will be read
as the Safety Precautions Commitice.

I have explained in my report that this
Committee is now being taken over by the
Institute of Electrical Engineers, who have,
1 understand, named it the Wiring Regula-
tions Committee. I understand that it is
quite possible that the President, Mr. Kane,
will be the Chairman of that Committee
and, indeed I think it has been armanged,
that he should take over this Committee.

1 would emphasisc again that I consider
ecord

Engineers of South Africa has put into this
Commiltee, without ;. doubt, they started
this committee 23 years ago, and they have
been the secretariat for this committee
during the whole period. 1 don't think there
is anything further to add 10 the report, and
1 formally submit my report as prinied.

REPORT OF THE SAFETY
PRECAUTIONS COMMITTEE

Mr. President and Gentlemen,

T have
the if
Committee. A great deal of correspondence
on the interpretation of the \’Vinui“ -
lations has been dealt with by e
3 arther amendments to the
Regalations are in_ draft form, the urgent
need for additional secretarial service and
the

pleasure in presenting a report on
i of the Safety Precautions

dealt with. You will recall at the last con-
vention T made reference to the increasing
volume of work coming before the Safety
Precautions Committee. In addition to the
there is the draft-
n_of the Standard

routine correspenden

ing of a new
Regulations for the wiring of premises.
1t became apparent to the members of the
Committee that they would have to meet
more_frequently, and as members are so
completely occupied with their official
duties it has been extremely difficult to
create further spare time fo the considera-
tions and development of draft amend-
ments, The Committee has a number of
proposed amendments on hand and to
complete this work it is essential that the
services of a full time drafting Engineer
ial assistance be

with additional secretarial
obtained if the Committee is to make the
progress desired.

A memorandum setting out the Com-
mittee’s difficulties and offering _certain
suggestions, was red by the Commit-
tee and forwarded to the Secretariat of the
Institution of Certificated Engineers and
the S.A. Institution of Electrical Engineers,
as the interested parties in the Committee’s
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activities, A number of meetings were
held between the office bearers and dele-
gates of the Institution, and the Institute.
Arrangements have now been made for the
S.A. Institute of Electrical Engineers to
take over the Secretaryship, drafting work
and Sponsorship of the Safety Precautions
Committee,

The new Committee w!\lcln will Lu-
formed shortly, will
Wiring Regulations Contmiitsa, ‘and w1||
have similar representations to ﬂnt of the
old Committee with power to addi-
tional representation from other mtﬂeﬂed

ies.

is this will be the last report pre lled
to the Association under the hea

the qarm Precautions Committee, wwuld

like the A“nmalmn to place on record its
appreciation services rendered by
the Institution ﬂf Certificated Engineers of

it
South Africa, who have carried out the
secretarial work of this Committee since
its formation some 28 years ago.
J. C. FRASER,
Chairman.

THE PRESIDENT: Thank you Mr.
Fraser, und thank you for representing us
on the Safety Precautions Committee for
many years.

I\ there any discussion from member:

think we will take the Secretaries®
Annnal Report now.

I would suggest that possibly Alderman

Mnrr;m Jaffray may want to say a few

ALDERMAN MORTON JAFFRAY
(Salisbury): Mr. President, 1 would like
1o pay tribute to our Secretarics for the able
manner in which they have set before us
lhelr Annual Report for the past year.

Semlnrms {particularly our friend
Dick Ewing), have u_very tough job in
hamllmg the affairs of this Association. 1
think we all know what temperamental
mlc clectrical engineers are. and having

in the picture for quite a number of
years now, it simply astounds me how any
secretary can track of what our
engineers sometimes want o put across. I

ELECTRICITY UNDERTAKINGS
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say that, of course, with great respect (o
them.

It gives me great pleasure, Mr. President,
to move the adoption of the Secretarics’
Report and of the Accounts for the year
ended 28th February, 1959.

Mr. J. L. VAN DER WALT (Krugers-

dorp):  Mr. President, it gives me great
pleasure 10 second the motion for the adop-
tion of this report.

Our finances seem to improve from year
to year, and I think a lot of it is due to the
hard work and meticulous accuracy of our
Secretaries. You can see from the
Sheet, e Income and Expenditure
Account that the amount of money this As-

sociation is dealing with is increasing year
by r, and 1 wish o congratulate the
Secretaries for keeping our financial house
in order.

I second the motion for the adoption of
the report.

(There were mo questions).

THE PRESIDENT: I would like to take
the opportunity at this stage to thank Dmk
Ewing for many things this last year.
does not always occur that the host town has
the secretary in it, and, as Dick said last
night, he is quite surprised that we are still
friends. There were many occasions when
we were all very busy, very actively doing
the same thing simultaneously, but we have

a lot of common, decent, sensible \uppon
fmm our Secretaries, and we have
be thankful for — and | thank you, Dsck

THE SECRETARY: Mr. President,
gentlemen: it is not customary, or rather
I have not made it customary during the last
couple of years, 1o say thank you for all
the nice things that you have said about us
when our Report has been dealt with. 1
don’t think they are really deserved,
would like to thank you, Mr. President, on
this occasion for ynur co=operation, especi-
ally a5 Chairman convenor, of the
Finance Sub-Commitiee over the last few
years. Indeed, I think since the time we
ok over the job of %crelaryshlp of your
Association, you have been of the greatest
assistance (0 us at all times, and 1 do say
this most sincerely, *Thank you, Bob."
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ANNUAL REPORT OF THE
SECRETARIES

To the President and Members of the
Association.
Mr. President, Gentlemen,

It gives me great pleasure to submit to
you the Annual Report of your Association
together with the Revenue and Expendi-
ture Account and Balance Sheet for the
finaneial year ended 35th February, 1959,
Obituary :

1 deeply regret having to record the
passing of Mr. J. A. West an Associate
Member, formerly of St.
h, City El

Michaels on Sea;
g ical Engineer,
Grabamstown; Mr. P. Bechler, Town Elec-
trical Engineer of Newcastle whose death
was reported at the last Conyention and
Mr. J. Mordy-Lamb, a former Town El
trical Engineer of East London, and Presi
dent of the Associution in the years 1627/
28.

Thirty-second Convention :

The 320d Convention of the Ascocintion
was held in Cape Town from Tuesday,
15th April, to Friday, 18th April, 1958,
Delegates were welcomed to the Conven-
tion by His Worship the Mayor of Cape
Town, Clr. Col. Billingham.

The Convention was formally opened by
Mr. W. B. J, Slater, Acting Administrator
of the Cape Province, and a total of 444

esentatives, offi-
attended,

On behalf of the President, Members
of the Association and all others who at-
tended the Cape Town Convention held
in the delightful venue of the Civic Centre,
Camps Bay, T wish to record sincere appre-
clation to His Worship the Mayor and City
Councillors of Cape Tawn, for the hospi-
tality extended to all and the ance
rendered i conneetion with the Conven-
tion.

To the President, it is my pleasant duty

at the Convention and for his untiring
waork which made it the suceess it was. To
Mrs. Downie and Mrs. ], Cottier, who de-
putised for her, grateful thanks are also
extended, Last, but not least, the thanks
of all concemed aft extended to the offi-
cials of the City of Cape Town for their
untiring work in connection with the Con-
vention.

The papers presented at the Convention
were Pressure and Oil Filled Cables
by P, W, Cave, BSc., M.LE. . Amer,,
LEE,; Synthetic Rubber and Thermopla
tic Cables by B, B. Evans. B Sc., F.RLC.
FLRL; and gn and Economics of
Township Reticulation by Low Voltage
Overhead Mains by H. Wood, AMLEE.
The first two papers were presented on
behalf of the Cable Makers' Association
and were unanimously accepted as being
of the greatest value to members of the
Association. The paper by Mr. Wood of
the Electricity Department, Cape Town,
proved practical interest and
aroused much fruitful discussion

=

on the occasion of the Cape Town Conven-
tion for the first time at mnight,
general, of the usual high standard.
particular, a lively discussion took plac
the subject of level price tendering which

im turn has lead, during the year, to further
serious cansideration of this vexed question
which it is hoped, will ultimately be of
benefit to all concerned. y

The amended Constitution of the Associ-
ation which 1 mentioned in my pre
veport was submitted to, and finally adop-
ted by the Cape Town Convention.

The Convention umanimously accepted
the recommendation of the Executive
Council, that Messrs, . R Halle 9
Foden and G. G. Ewer be elected Honor-
ary Members of the Associntion.
Membership :

The following now members were clec
ted during the year ended 25th February,
1958 »—

Councill

to place on record, ag or the
sinaere and efficient discharge of his dutics
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Teaneen, Munici)
Empangeni, Municipality.

Engineer Members :

T. D. Zeerderburg (Ladybrand), Sub-
sequently transferred to  Associate
Membership.

H. Fohren, (Eshowe).

H. C. Joslin, (Heidelburg Tvl.)

J. K. Von Ahlften, (Sasolburg).

C. F. Rautenbach, (Burgersdorp).

W. Beesley, (Livingstone).

1. C. Dreyer, (George).

W, J. B. van Heerden, (Middleburg C.P.)

R. S. Dunstan, (Port Elizabeth).

T. D. Millen, (Tzancen).

L. Booysen, (Vrede OFS.)

P. C. Asselbergs, (Empangeni).

The comparative figures for the Mem-
bership for the years 1857/38 and 1958/39,
are as follows 1—

1957/58  1058/39
Couneil 111 112
Engincer Members 103 100
Honorary Members 10 13
Associate Members 33 81
Associates 1 1
Technical Associates .. j 1
Affiliates e 87
Finance :

A few comments on the Income and
Expenditure Account for the year under
review, as well as the Balance Sheet as
at 28th February, 1939, as submitted to
you,

The excess of Income over Expenditure
of £477 14s. 8d. reflected in the accounts
may rega 1 as indicating that after
the re-organisation which has taken hz]am
over recent years, and dealt with fully in
previous Annual Reports, the Association
is now operating on a satisfactory break-
square basis, with a_reasonable excess of
Revenue over Expenditure in years such as
that just passed when little unusual expen-
diture was called for, and possibly a cor-

responding deficit in years when the venue
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of a Convention or other extraneous factors
result in greater expenditure.

Once again 1 must convey to the
Members of the Finance Committee sin-
cere appreeiation for their assistance dur-
ing the year and to Mr. Kane in particular
for his willing co-operation and support.
To the advertisers, t{'ve thanks of the Asso-
ciation are again extended.

General :

The Regional Branches of the Associa-
tion in the Fastern Cape and Natal now
appear to be firmly established and play-
ing their essential part in the organisation
of the Association.

Once again the hope is expressed that
the Branch structure in other centres will
develop in the near future.

The Mid-year Executive Meeting was
held this year in Springs and this oppor-
tunity is taken of recording the thanks of
all concerned for the hmpimlgy extended
to the Executive Council by His Worship
the Mayor and Councillors of Springs.

1 again wish to record on behalf of the
Association the sincere thanks to the Mem-

rs of the Sub-Committees and represen-
tatives on other Committees, for their
continued and untiring work in the interest
of the Association and its Members,

Lastly it is my pleasure to thank yeu,
Mz, President and all other Members of
the Executive Council for the courtesy and
assistance afforded us during the past year,
The accessibility of Members of the Exeeu-
tive Couneil and their willingness to be of
assistance at all times is of the greatest
assistance to us.

To the Association and all Members we
extend our best wishes for the year
1959/60.

G. EWING,
& EWING (FTY) LTD.
Secretaries.

R.
for DAVIDSON

Sth March, 1959,
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BALANCE SHEET — 28th FEBRUARY, 1959

1958 1958

4114 Accuswraren Fusns: 1 Presiexmial, Bave 100
» . Nominal Valuation

3105| Balance at 28th Feb- BT e i e ot

414 3 5

ion

ruary, 1958
1009  Add: Excess of Income At cost less deprec

over. Expenditue. for 2605 InvestaesTs — BT 14 9
the year enc “ixed Deposits and Savings Account at
February, 1959 1591 18 1 Buiidm# Societies including  interest
125 Provisioy  Fom acerued
Cossion ... 123 710 707 Demrons . . SRR Ty |
o1 IN;WE R;mm w f‘"g = 18 PAvMENTS 1N ADVANCE . 0 0 0
jore : 1. There is a Cont 10 Devosit—Davidson & Ewing (Pty) Ld. 10 0 0
bilit ; 2 g (Ply.
ity ‘in_ tespect of unclaimed OB, it B 47 11 1

ately |

penses amounting to appro
£60,

.’\mﬁ 2. Stocks of Medals for Past
and Honorary Members to
Ii-c va|llc £35 were on hand at
the financial year end. |
4,300 15 511
— —
Davidson & Ewing (Pty.) Ttd,,
€. G. DOWNIE, Per R. G. EWING,
President. Secretaries.
Repart of the Auditors to the Members of the Association‘of Municipal Electricity Undertakings of Southern Afriea
Boaks. of tho Asociation for the year euded 26 February, 1059 and Jave
cJves exis heet is properly. dra p exhibi nd f
state of affairs of the Association o3 at ‘Blh relmun I!h!l irmrd!ng o the |mr of our infor: il the. .-n,Lm,.h,m ,,.m. 10,118 m.(| as 4um

e ot o e At

SAVORY & nmw
Churtered Aceo I
Jobannesburg, 1ith March, 1950, " Auditors,




INCOME AND EXPENDITURE

ACCOUNT FOR THE YEAR

ENDED  28th

FEBRUARY,

1959,

L 159

-G

g

H

Audit Fees 1958
Bank Charges .
Bad Dzl]tg—s ales  of Pru'

Convention Expﬂnms

Medals—Past Procnrlrms ’IH\'
Honorary Meml

Insurance

Dvl;rmdntmn Fumuuve «and

Printing and Sta
(general) ,

Postages and Telograms
(gemeral

Secretaries Fees

Tclf-pimlle

Executive Council Expenses
\rmndnnw at }n!f v(-url).
meetings .
Attendance at other
‘meetings

e

Subscriptions
Sundry Expenses

Excess of Income over Ex-
nditure transferred  to
Accumulated Funds

1

190 14 4

13310 4§

| 1058
1518 0 1,706

1nn
109

| 18
3 Tam
6

412 1.

®
@
C ]

4810 7

2310 0

Subscriptions—council  and

her

nul L)cpcmt:
eount

Subscriptions—Affiliates
Proceedings—Schedule 1
Sundry Revenue

1714 17

167 12
1,290 11
242 8
10
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ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS
OF SOUTHERN AFRICA

SCHEDULE 1.
PROCEEDINGS :
Advertising—Gross 5 L152 10 0
Less : Provision for Agents Commission 1659 123 710
Less : Overprovision for Agents Commission

195§ 122
Add : Sales
Less: Cost of Printing 895 1 0

Sales Commission

STAMCOR (PTY.) LTD.

now  representing

TATE BROS. LTD.

PORTSLADE, SUSSEX, ENGLAND. *

Manufacturers of Tate Patenfed
Light Weight Compressor and
Jointing Equipment Accessories
for Aluminium Overhead Power
Transmission Lines.

153 SMIT STREET.  JOHANNESBURG

P.0. Box 6107 Telephone 835-2905

108
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nIuP(mT ON STANDARDISATION
F ELECTRICITY TARIFFS
M. Pm-idmr, ntlemen,

The standardisation of electricity tari
has demanded the attention of electricity
undertakings simce 1925, In 1925, 1929
and 193 the then Electricity Commissions
of Great Britain cstablished committees to
report on the matter, To date no practical
solution has been found and your Sub-
Committee is of the opinion that an im-
possible task was seb, rnmml..rh as far
a5 domestic tariffs are concerm

The Sub- memmr agrees
McGowan  Com: Britain
when it reported a —

wiﬂv the
(1929)

there is at present any
orm basis of two-part

ff for zl-)me\uc supplies which could
reamnshh

impased compulsary on all

dav, 30 years later, the same conditon
\nll Tolds.
If any attempt were to be made to build
a tariff structure for munici on costs
alone, it is b(mu Similarly if
sed upon “use value” alone, it will fail
Tariff structures should take both these
factors into account and they must also be
flexible enough to meet the requirements
of a dvna {nclmm which electricity
supply happens to be.
nzmrlﬂe to devise a tariff struc-
ture wh ree from eriticism and also
one which um!L! replace the tariff rates
o my particular electricity imdertaking.

The basic m,mremeuts of a sound taril

structure are

(a) The revenue \Imuld cover costs
plus a reasonal

(b) Tariffs should im cuch that it
ttracts business and that it will
promate or enconrage the greater
use of electricity.

(¢) The simplest and minimum a-
mount of metering  equipment
should be required.

(d) The tariffs should be simple and
understandable by all concerned.
particalarly consumers.
not require frequent inspections
of consumers’ installations.

'H'i'

(¢) The prices charged should be
ive with the cost of sub-
\u ute fuels.
{f} The primary question is: What can
the consumer afford to pay and
vet cover supply costs plus a
reasonable profit,

The Sub-Committee, however, strong]
recommends that as few classes of tari (<
as is possible should be adopted to
the dynamic nature of the electricity de-
mand special tariffs appear to-be losing
ground in modern taril stlrumum Basi-
cally there are three classes of consumers
to consider, viz:—

(1) Domestic
(2) Commercial
(3) Tndustrial

(1) Domestic Tariff.
It now appears common practice to have
either

(a) a variable block tariff based on:—
(i) property valuation, or
(if) number of rooms, or

(i) floor area (for the demand related
portion of the load) plus a flat
charge (for the corresponding
lower rate unil consumption), or

(b} the fixed Block tariff in which the

units  consumed are
fixed !rl:ml.« with a high
for irst black umi ]awex mlus In

e e

In total revenue nm appears to be
no great variation to warrant any definite
recommendation regarding the adoption of
either the one or the other. Both have

their advantages and illsnrlv,u\lug d

ons should be the deci

ing

(2) Commercial or Business Tariffs

Tt appears to be common practise for the
elr']lm!?iﬁll-hl or business rm‘f to be of the

type. Here again there are various
of thought and the eontroversy
over “fixed” or “variable” hlock comtinues,

The survey carried out shows that |}m
block tariff is by far the mo

i.e. 4% fixed hhuﬂ( tariff, 367 vurm]vlezlnlm‘k
f and 207 others,
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It is recommended that the number of
blocks be kept to a minimum, two or three
blocks being suffieient.

Some undertakings provide a special
heating and cooking tariff, but here again
the need for the number of forms of tariff
to be kept to a minimum must be stressed,
(8) Industrial Tariff

It has been found necessary to divide
this class of consumer into two classes -—

(a) Small consumers, and
(b) Large consumers.

For the small industrial consumer, the

fixed block, variable block and maximum

demand tariff is being applied with the
tariff being more

fixed and variable bl
favoured because with a tariff based on
recorded maximum demand it is possible
for the small low load factor consumer to
be overcharged.

For the large consumer, the familiar
two-part maximum demand tariff, based
on either kW or kVA, is recommended.

The dividing line between the twa
classes of industrial consumers  should
overlap and the figures 25/50 kVA are
recommended,

(4) General
As few forms of tariff as possible should
be adopted, the three forms referred to
ing considered essential
A tariff for intinerant consumers such as
merry-go-rounds,  festivals, commercial
shows and temporary consumers may also
he introduced. Tt is also omary to
levy a surcharge on rural consumers,

In conclusion, the Sub-Committee feels
that because the dynamic nature of
the supply industry, it is not practical to
recommend hard and fast tariffs. Local
conditions and also the fact that some
Councils have certain prejudices in the
matter and are at liberty to alter tariffs

r relief of municipal rates militate against
attempts to foster the standardisation of
forms of tariffs for all electricity under-
takings,

Due to the diversity of consumers, it
appears to be unpractical to design a
tariff structure on the hasis of cost alone.

110

It is hoped that the above remarks and
indication of tendencies will assist mem-
bers in their attempts to design i3
structures,

1. L. van der WALT.
- Convener.

Mr. J. L. VAN DER WALT (Krugers-
dorp): Mr. President, I am fully armed!

The report is before you and you will
remember it is fitting that, since this report
started in Johannesburg, through a paper
read by your Mr. Pulik, who recommended
that such a committee should formed;
it should be finalised some six years later.
Such a committee was formed. but I warned
the Association at that time, they should
consider themsclves fortunale if a report was
received within 20 years! I think we have
beaten the 20 years' time limit, Mr. Presi-
dent The report is before members for
discussion,

Mr. A. R. SIBSON (Bulawayo):
President, 1 was one of the sub-commitice
that drafted this report, and I must therefore
accept with Mr. van der Walt the full blame
for what lies hefore you,

There is one thing 1 would like to add to
what the report contains, and that is a
personal view that engineers should not omit
to take account of that good old principle.
which 1 believe the S.A. Railways have
practised for many years, of charging the
consumer what the fraffic will bear.

1 refer 10 the custom which 1 think you
will find fairly common throughout this
country of charging an excess over cost for
certain classes of consumption, in particular
lighting when it is used commercially, to
u{mb&- one o accumulate a sufficient excess
o

fevenue over expenditure,  thereby
enabling other classes of supply to be sold
at less than cost,

1 fecl that this is a very important prin-
ciple which has gone a long way towards
building up the ‘success of our electrii

r in the report which fies
b and | thought 1 would emphasise
itnow so that it is not overlooked
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Mr. A JACKSON (Provincial Admini-
station, Cape Town): Mr. President,
tomorrow evening in Cape Town the Cape
Western Centre of the S.A. Institute of Elec-
trical Engineers will be hearing a paper by
wo of Mr. Downie's engineers on fariffs,
and the opportunity of that paper gave me
the chance to erystallise some thoughts on
tariffs. 1 would like to put these before you,

ause | think they are relevant to this
report.

In the Cape Province the control of the
conditions of supply by all local authorities
other than Cape Town is vested in the
Administrator, and the guiding principles
used by the Administration considering
tariffs may therefore be of interest.

Some of these are similar 10 those in the
report; others differ.

These principles are, firstly, that a tariff
should be financially sound, ie. total annual
Le.:muc should balance total annual expen-

iture,

. Secondly, the tariff should be equitable,
i.e. there should be no undue discrimination
‘een consumers, or between consumer or
classes. The tariff should thus reflect, as
closely as reasonably practicable, the costs
of supply, (It follows that the principle of
charging. what the traffic will bear % not
acceptable except insofar as it is justified by
the higher cost of high “use-value™ supply.)
Thirdly, the tariff should be as simple as
practicable, i.e. easily understood and easily
administered.

Fourthly. the staff should promote the
economic” development of the underiaking.

These requirements should be satisfied
insofar as is reasonably practicable, and it
considered that two-part_or _three-part
tariff forms are the most suitable for this
purpose.

COUNCILLOR KAUFMANN (Vrede).
Mr. President, I am a newcomer (o this Con-
vention, and you will forgive me if I ask
a question which might seem foolish, but
this question does not cover the tariffs
charged in Native townships. Is that Jeft
out particularly or is there a special reason
for it?

11
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THE PRESIDENT: [ don’t know if you
would like (o answer Mr. van der Wali?
Have you Native tariffs?

Mr. J. L. VAN DER WALT (Krugers-
dorp): The supply to Native townships of
course, is covered by legislation. You should
supply your Native townships at cost. Now
that term “at cost’” was very widely put. It
does not say at what point the cost should
be determined, but I think it is customary,
and you comply with legislation, if you
supply your locations at the municipal cost,
after taking all your distribution costs, aver-
heads, and so forth into consideration.

Some local authorities supply their loca-
tions with bulk s m which the
Native Administration’ takes over, but
Native Administration then trades in the
locations. According to the legislation the
Electricity Depariment is not supposed o do
the trading ins e location: all profits
made from electricity sold to the Natives in
the locations should go (o the Native
Revenue Account. That is the principle that
should be followed. 1 hope 1 have covered
the point raisest.

THE PRESIDENT: Any further dis-
cussion?

Mr. F. STEVENS (Ladysmith Mr.
President, as I understand the on, ane
is not su 1o supply locations at an

abnormal profit, which is 1o say, one can
supply them at ordinary tariff rates,

THE PRESIDENT: Thank you M. van
der Walt, do you want to say any more?
Does anyone else wish to speak?

1 don't propose to take any more reports
at this stage. | have one or two messages

(Convention messages followed.)

TEA ADJOURNMENT.

On Resuming at 11.00 am.:

THE PRESIDENT: Mr. G. Masson, here
on my right, is about to give his paper on
“The Supply of Electricity to Native Town-
ships,” and he has deliberately cut down
the presentation of the paper, as you all
had a copy of it. and he will speak mainly
1o shides, so that there wil a fair amount
of time, even this morning, for discussion,
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Mr. G. MASSON (Johannesburg): Mnr.
die President, dames en here: Aangesien die
tyd wat vanoggend beskikbaar is, beperk is,
¢n die refernat ,Die voorsiening van elekiri-
siteit aan Bantoe-dorpe” al aan die lede
gestuur is, is ek met u toestemming van plan
om net uitreksels aan te haal en 'n bictjie
wit te brei oor items wat miskien van spesiale
belang is.

Die Regering het tereg besluit dat die
voorsiening van goei¢ behuising en nood-
sanklike dienste die hoogste voorrang moct
niet ¢en dat fondse en arbeid nie vir ander
doeleindes, wat die aanbou van Bantoe huise
mag vertraag, gebruik mag word nie.
Gedurende die afgelope drie jaar het die
owerhede wat te doen het met die aanbou
van huise, verbasende voruitgang gemaank
en terwyl daar moontlik nog nie ten volle
in die behuisingsbehoeftes van die Bantoe
voorsicit is nie, Iyk dit tog of die dringende
behuisings probleéme nou opgelos is.

Die voorsiening van elektrisiteit in die
huise in die Bantoedorp is dringend nodig
om die ongesonde uitwerking van rookmis te
bestry en die gesinslewe van die inwoners
te verbeter. Dit wil voorkom asof die tyd
aangebreek het om 'n begin te maak met die
voorsiening van die nodige dienste, en die
Teplanning vir die groot taak wat voorlé.
Since the time available this morning is
Jimited znd entitled “The Supply
of Electricity 0 Native Townships” has
‘been circulated amongst members, [ propose,
subject to your permission, 10 quote extracts
from the paper and Lo enlarge on items of
especial interest.

The Government has rightly laid down
that the provision of housing and
essential services is priority number one and
funds and labour must not be diverted o
other purposes which would impede the
progress of housing. During the past three
years the Authorities concemned with the
building of houses have made remarkable
progress with their tasks and whilst the Bantu
housing requirements have possibly not yet
been fully catered for, the urgent housing
problems appear 1o have been solved or
nearing solution,

The provision of electricity supply 1o the
houses in Bantu townships is urgently

EKTRISITETTSONE

nz

NE

NCS van SUIDELIKE AFRIKA

required 1o combat smog and to improve
family life in the homes. It would seem that
the time is now ripe to commence with the
and complete
that lies ahead.
Work Planned insdohannesburg.

Within the European areas of Johannes-
burg there are the Native townships known
as Eastern and Western which have been in
existence for some 40 years. Street lighting
has been provided since the establishment
of the townships and in 1948 the 600 houses
in Eastern Native Township were wired by
the Council. At Wesiem Native Township
the tenants have been permitted to wire, at
their own expense, the premises they occupy
and many have done so, The Council has
not however carried out any wiring pro-
gramme in this Township,

In the South Western Areas known as the
Orlando complex we have 19 townships
bearing such familiar names as Orlando,
Moroka, Jabavu, Dube, eic. These town-

<hips roximately 60000 stands
and fall under the jurisdiction of the Johan-
nesburg City Counc

In addition o the aforementioned town-
ships, the Natives Resettlement Board has
established and administers the townships
of Meadowlands and Diepkloof where there
are 1o total of approximately 14,000 stands,
These townships were established for the
clearance of the slum areas of Sophiatown
and Martindale and will be extended to
provide decent housing for the surplus popu-
lation of Alexandra Township which lies
autside the Municipal area

The City Council has agreed in principle
to provide house wiring installations in all
Council owned houses in these areas within
the next 9 1 10 years. A start has been
made at Orlando East and 1,800 houses
have been wired and are now ready for
service.

Finuncing of Electrical Schemes.

We )_mv:_ been fortunate that rudimentary
street lighting has been considered an essen-
tial service by the Authorities and that per-
mission has been given for the financing of
bulk supply 1o the townships out of the
Native Services Levy. These concessions
have made the provision of electricity supply
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for domestic purposes very much simpler
than it was o few years ago.
Planning of Reticulation and House

Wiring Sehemes

In the planning of these schemes it would
seem advisable t middle course
between the policies of those who comtend
that the native can neither afford nor has
he any wish to have electricity supply and
the others who suggest that native township
schemes should be to a higher standard than
We can afford in European townships.

The minimum standards of construction
should be such that they comply with statu-
tory requirements and provide a scheme that
is reasonably maintenance free. Further-
more it must be borne in mind
schemes will have 10 be main
Operated by native artisans in the foresee-
able future

The question of the training of Bantu
electricians and wiremen is one that must be
given a lot of consideration. There are few
trained Bantu electrical wiremen available
and until adequate apprenticeship and tech-
nical training facilities are available, Bantu
electricians can not be trained to completely
take over the work in these areas. It is how-
ever essential that training should be given
on the types of selected work that could be
done without the necessity for & complete
apprenticeship. The only danger at this stage
is the possibility that we may finish up with
4 class of electrical handymen who could

@ menace to themselves and others. Tt
would therefore seem desirable to train
natives as wiremen, a trade in which they
can qualify and thereafter trainces with
special aptitude could be given training in
other aspects of electrical distribution work
until such time as they could be regarded
as trained electricians capable of training
dpprentices.

Unit Consumption and Metering.

The figures given for the unit consumption
FIG. 1. will no doubt vary in other town-
ships depending upon the economic status
of the inhabitants and the tariff charged. As
2 matter of interest a recent survey of the

stern  Native Township _installations
showed that the small domestic appliances
are fairly extensively used as shown by the
following figures.

ECTRICITY
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75% wse electric irons,
107, use hotplates or plug-in stoves.
17%, use radiators.
507, use wireless sets.
Two houscholders have washing machines
and five have electric refrigerators.

The popularity of radiators seems surpris-
ing in view of the fact that the houses all
have coal stoves. Judging from the con-
sumption of one consumer who used 1,000
units per month, during winter months, he
must have had his radiator in service
approximately 10 hours per day.
Alternative Methods of Reticulation.

Photographs A and B have been taken in
a Native township in the Transvaal. Photo-
graph A shows the unsightliness of the over-
bead services due to the low height of the
apex of the roofs on the apposite side of
the street to the overhead mains, In -
raph B the man is standing on the sidewalk
holding a golf club.

Photographs C and D show the overhead
armoured cable type of service conection
adopted for Nancefield Hostel. This method
is very satisfactory where the buildings are
in line. There are however townships where
the fronts of houses in a street are not all
in line and difficulties may be encountered
from the staggered formation. For this
hostel scheme the street lights were erected
on the buildings and a satisfactory installa-
tion has been effected because there is little
vehiculur traffic through the grounds
feel however that pole mounting of street
lights is essential in a residential (ownship
where the streets carry very moving
traffic and the growth of trees is not con-
trolled.

box is galvanised with a sprayed baked
enamel finish. The door of the box is shown
in the open position but it is designed to be
self closing. No locks have been provided
but provision has been made for fitting a
padlock in any case where this may be
required

Photograph F shows the split neutral
designed 10 form a cradle. This construction
may be crilicised as expensive but 1 foel
that some protection should be provided to
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cater for the contingency of broken con-
ductors. It has been claimed in recent news-
paper reports that all insulated conductors
provide this protection. We did however
have u case some years ago where an
insulated street lighting conductor broke and
fell to the ground where it lay for some time
without anyone being aware of the danger.
Unfortunately however a young child put the
broken end of the wire into his mouth with
fatal results.

Conelusion.

It is generally agreed that the use of
electricity is an amenity that forms part of
the way of life in an urbanised community
and ils provi in the native home will
strengthen family ties by creating the oppor
tunity for leisure time activity. The pro-
vision of electrical service may not be an
economic proposition in the initial stages of
@ scheme but as the native salary structure
improves | believe the native areas will
prove to be a fruitful field for the sale of
electricity

In the circumstances careful planning and
if necessary experiment is necessary 1o pro-

UNDERTAKINGS OF SOUTHERN AFRICA

vide electrical schemes at an economic cost.

It is folly to establish schemes which are
electrically hazardous or present continual
maintenance problems because insufficient
capital was available when the scheme was
embarked upon. ©n the other hand it is a
pity that certain authorities have embarked
upon luxury schemes which at best can be
described as building for posterity. The
capital charges on uneconomically planned
schemes will continue to be a burden on
the Native Revenue Account and can
possibly act as a brake to future develop-
ment in these townships.

In presenting this paper I would stress
that the opinions expressed therein are my
personal thoughts in the matter,
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THE SUPPLY OF ELECTRICITY TO
NATIVE TOWNSHIPS
by G. MASSON

INTRODUCTION

There seems to be no doubt that the
native in the Urban Areas requires electri-
city supply to his house both for economic
redsons as well as convenience. From the

Authorities’ point of view wide-
spread use of electricity will eliminate the

hat is becoming a serious factor in
large native townships and thereby result
in an improvement in the health of the
inhabitants,

Electrical Engineers _throughout  the
country have given much thought to the
problems to be faced in providing the re-
Quired services and an int of ideas
and experience will benefit both the con-
sumer and the supply authority which
%Imll{ will be mﬂurupun to carry out
the work with limited funds. These notes
are therefore submitted in the hope that
others will let us have the benefit of their
experience,

WORK PLANNED IN JOHANNESBURG

Within the European areas of Johannes-
busg there are the ?::I'Lv townships ki
as Eastern aid Western which have been
in_existence for some vears,  Street
lighting has been provided since the
establishment of the townships and in 1948
the 600 houses in Eastern Native Township
were wired the Council. At Western
Native Township the tenants have been
Ppermitted to wire, at their own 3
the premises they oecupy and many have
g‘\‘:;;;n. The Council has not hll\w:llﬂ
out any wirin; ogramme in this
T 5 prog:

Tn
the

the South Western Areas known as
Orlando complex we have 19 town-
ships  bearing such familiar names as
gr“mm‘&?. Mnm";n. Jabavu, Dube, e m

“uships embrace ximate A
stands and fall under the jurisdiction of the
IJohanneshurg City Council.

In addition to the aforementioned town-
ships, the Natives Resettlement Board has
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established and administers the townships
of Meadowlands and Diepkloof where
there are a total of approximately }m

stands. These townships were establ
areas of
will be

for the clearance of the slim
Sophiatown and Martindale and
extended to provide decent housing for
the surplus population of Alexandra Town
ship which lies outside the Municipal area.
“The City Councl I agreed ia principle
to provide house wiring installations in all

Conneil owned houses in these aveas within

have been wired and are now ready for
service.

FINANCING OF ELECTRICAL

SCHEMES IN THE NATIVE AREAS

After n1i§(rovnl by the Honourable the
Minister Bantn Administration and
Development, funds have been allocated
ont of the Natives Services Levy Fund
B e hiovition of alk sty of dees
city to Native Townships as well as rudi-
mentary street lighting.

To a very limited extent funds have
been used out of mesing Loan Funds for
street lighting but the Minister has laid
down that the Authority must not
finance reticnlation schemes and house
wiring work out of these funds,

PLANNING OF RETICULATION AND
HOUSE WIRING SCHEMES

In the planning of these schemes it
would seem advisable to steer a middle
course between the icies of those who
contend that the native can neither afford
nor has he any wish to have electricity
supply and the others who su that
native township schemes should to a
higher standard than we can afford in
European townships,

The minimum standards of constructi
should be such that they comply witl
statutory _requirements and provide g
scheme i

free.  Furthermore it must be b, s
ot o Whml":l”“'ill Tave to be
maintain operates have 1o

- the foresceable Tuture, "4 Atisans



ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA




ASSOCIATION OF MUNICIPAL El

LOADING REQUIREME:
(i) General

The requirements of the native consumer
is governed by many factors, the
which are no” doubt his_eco mzm( status
and the tariff u..m.rd al ¢ mini-
ts of the hnuwlmhlt'r to
be lighting and assuming that he requires
the use of one lighting point four hours
per day then his_consumption will be 5
units per month for a -10 watt Jamp and
S units for a B0 watt

The light flus from a m watt tungsten
lam) pproximately equivalent to that
4 les an e,\penment has shown
tlnl an average candle costing 3d. burns
for 9 hours under good conditions. This
gives and eperating cost of 6/10d, per
month for the use of 2 candles each bum-
ing for 4 hours per day, o give a fair
e e
must be set aside m cover the capital costs
of a wiring installation costing say
It would lhert{un— still be to the native's
advantage to use electricity if the cost per
unit Im than 1/- per unit. In this con-
HeOUBRIE Wl sedt 1o b good policy
to prﬂ\ndﬂ a special tariff for consumers
hose consumption is small. The present
domestic tariff in Johannesburg is a block
tariff and it is proposed to convert o
i s s i
ty" ch
thereafter a flat rate for units consumed
Since this tariff will be a hardship to small
otk Taving a large number nF rooms
n their mises an optional taril o be
nrmnded on the basis of 4d. per mut !'nr
the first 20 units per room in any mont]
and thereafter 0.6d. per unit for the
halanee of units consumed in any month

(i) Unit Consumption and Metering
Consideration has been given to the
question of installation of meters
which are expensive and present admini-
strative problems as far as the reading of
meters, the r d collection of
accounts is concerned. Before the houses
in the Eastern Township were wired the
Local Advisory Board was consulted and
they were very opposed to the adoption
of a flat rate of charges without metering.
An analysis of the consumption of electri-
city shows that the requircments of the

s
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tenants vary considerably and there is no
doubt that some measurement of the power
consumed s essential.

The consumers at i Mmu- Town-
ship probably present section
Rty e Rhescbors
and drawing FIG. 1 shows the average
consumption per consumer in this township
over the 12 month period February to
January for the years 1951 and 1958, This
gmrh gives an indication of the growth

oad. It is however, appreciated that
“average consumption” figures can be mis-
leading and to give a clearer picture of
the consumption of the 600 consumers in
this township, the March 1958 figures have
been analysed and these can be taken as
a guide for any month:—
(a) 5% used between 5 and 10 units pee month,

{3) 135 ind boeen 11 sl 20 tukts por oo
(c) 185 used between 21 and 50 month.
() 192 used between 81 i e e it

(o) 11% used between 41 and 50 units per month,
(B 54 sl mors b 51 e per o

The houses in this township are mainly
of a two roomed type and for tariff assess-
ment purposes are regarded as nne TO0M.

v

During 1951 the taritf was 6 units at 4d.
and the balance at er !ur the
consumption in any month, The tariff in

1958 was 8 units at 5d. and the balance at
s«.! [k'r unit plus a monthly service charge

“. The average revenu i3
coﬂmmer‘: under ﬂ:ealmememiunul tariffs
is worked out

Tur[i[ 1938 Tariff
(@) From 1/8d. to 2. A/ to 5754
(1) Fram 2/3d. to 564, to 5/10d.
{c) From 2/8d. to 3, 5/11d. to 6/3d.
@ Fom 31d o s 6/4d. 1o 6/l
1) 3 6/ Iﬂzl o ;lld
1) Foom 37700, o 43 7/2d -

(4if) Maximum demand
It is_difficult to assess the maximum
demand of the average native consumer
since the demand will be dependent upon
the consumer’s ability to purchase domes-
tic .mplmncnv Native Administrators seem
of the apinion that 4 15 amp. plug
is mmmcmt provision for cooking but
with the high capital cost of the la
stoves I consider a 15 amp. outlet adequate
except for isolated consumers.

At Eastern Native Township the after
diversity demand in vear wis
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240 watt per consumer and this rose to

a maximum value of 400 watt in 1858, A

mp]ﬂrm:)ud to meet an after diversity
and o

)5 kW per consumer should
be adequate if the design of the scheme
lends itself to strengthening at a later date,

A demand of 0.5 kW per consumer gives
a demand of 3.5 kW per acre as against
a figure of 10 kW per acre for European
townships. 5
DESIGN OF RETICULATION
SCHEMES

(i) General

It would seem that initially the supply
of eleetricity to Native Townships is not
an economic proposition but the indica-
tions are that such schemes can_ rapid]
become payable if the reticulation .-mg
wiring work is not done on too lavish a
scale,

In Johannesburg we are faeed with the
problem of wiring 60,000 houses and pro-
viding the necess. reticulation during
the next decade. Small savings in the
cost per stand can result in considerable
savings in capital cost whilst errars in de-
sign will provide problems in the future.

s

PHOTOCRAPH A.
Overtiead Wouse

Connoctions

Since street lighting has been urgently re-
quired we have pushed ahead with the
provision of this service. Had funds been
available for the complete reticulation
work savings could no doubt have been
made in the execution of the work.
Furthermore it may have been decided to
carry out the work on a different basis to
the conventional methods adopted.
however, the street lighting work is rudi-

mentary (i.e, in every second street) it may
be possil ve a combination of new
e as well as the old. It is therefore

proposed to set out thought; e subj
and to discuss a‘lm::‘\ses.s e

(i) Quehend versus - Underground

Whilst the majority of us would prefer

the underground retienlation its higher
cost generally iﬂm]udes the adoption of
a complete wnderground scheme.

The bulk supply mains within Orlando
East Township are overhead at 6.8 kV and
Ihm'e been in service for 22 years, ere
have WA tages due to lightni
vebcular damage e bl wires hrovs
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r the lines. Since these outages gen-
ly affect a large area and frequently
\ll!,hl tlm(‘ in stormy er,
ok staff are very upvow.l to
ths e em, It is felt that from
the police wmmlv point of view and bear-
ing tn mind the sfbrementioned disadvan-
tagies it is preferable thit an underground
high tension system should be adopted
where funds are available to make this
possible.

Alternative Methods of Low Ten
sion

Bearing in mind the small stand front-
ages in the native township and the low
Inad factor of the consumers, I feel that
the conventional methods in common use
European townships in South Africa
 the correct methods for

the Native Area
In the esti into alternative
methods it seems L]nt Ih(' type of service
connection adopted must strongly influ
ence the type of reticulation selecte
If it be decided to instal underground
services the individu: ervice to each
house is out of the question because of its

CTRICITY

19

UNDERTAKINGS OF SOUTHERN

The loop service from house to
house is however, worthy of consideration

pecially where the service cable forms
l]n‘ street distributor,

high cost

1 am opposed to the old method of over-
head service connection comprising two or
more horizontally spaced conductors, since
even with approved conductors it is diffi-
alt to ensure that the insulation does not
deteriorate after a few vears of service
and thereby create o to children
nd workmen working on house roofs.
The duplex or triples type of ove
cable Jm‘\éw PV.C.
insulation that has bee
recent years does not appear t
ame_hazard if we can rely on

the
the insulation which may not

or the heat of the

The apex of the house roofs is between
12 and 14 feet above ground leve
n.;- installation of overhead servic
cult if the poles are planted on pavements

and the \1F|ulni_m|ﬂu A and B, which were
aot ta ohannesburg  show  how
inalitta dhoey Aiwhiat dthon ls
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In the following paragraphs the various I do not favour this method for
alternatives considered are discussed the Native Townships.
(a) High Tension Block Distribution (b) Rear Boundary Reticulation
A method similar to that pro- 1f overhead
t erhead dropper services are
posed for Montgomery Park can be to be installed then the system de
comsidered. The unit transformers scribed by Mr. H. Wood in
required to supply a block of paper presented to the m. ‘.m.
osses would requite to be of 10 et e
pacity to cater for an o
advantages, This method i
Aiker dtvaralty danandd o 0.5 KVA e iestllbion of ] 'ylf,”: 3 ,"\“,\t:.

per house. The use of under
ground high tension cable would
make the cost of this method

droppers and obviates crossing
roadways with service wires,

prohibitive but _competitive_costs i) Oreend Tow Teason Seryie
can be obtained by the use of bare Cable from Roof Top to Roof Top
overhead T tension  feeds or

or_alternatively one could use At the Nancefield Mens Hostel
polythene/P.V.C.  aerial  pow a .C. armoured cable compris-
EiFle it ahniin, meiidochiss ing conductors for power distribu-
and incorporating a tion and a street Iwhln". control
steel earrier wire. wire has be 1 from build

i :
ing to building roof apex wsing n

A network of bare high tension steel messenger wire to support it.
overhead lines in_ residential town This system las proved very satis
ships would be definitely undesir. factory where the digging was
able and the ultimate life of a rocky and resulted in savings over
lm\\l!n ne/P.V.C. cable is also an underground system,  1f how-

unknown factor, For these reasons ever, it be applied to o reside

120
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suburb where there is no_control
over the growth of trees bencath
such cable it could bo 3 source of
trouble.  Phatographs € and
show the construction.

Looped Service Connections Fe
rom Overhead Mains
The first township to be reti
lated under the
Orlando East. This to
provided with a \lmu

lighti
reticulation scheme more than %

vears ago and the scheme was
Taid out without much thought of
possibility of adding mains for
ll(»m('\m- supply at a later date.
w of the poles are unsuitable
Inr arrying additional mains.

For the initial pilot scheme of
approximately 2,000 houses it was
decided to recondition the street
lighting system  wherever nece:
sary but to run new power mains
as shown on drawing FIG. 2. It
will be seen that the minimum
amount of now mains have been

KTRISITEITSONDERNEMINGS
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provided the mains are basi-
cally at the end of blocks of houses
and in some cases at mid block
positions. The mains feed under-
around service cables which have
Been looped from house to ho
so that from six to te
fed from each pole connection.
This has resulted in a partial
underground system and _savings
bave been effected due to the shart
length of service cable which
amounts to approximately 50 feet
per house.

This system

0 be adapted to

townships ~ where  rudimentary
street light u; heen installed.
The would be that in

streets where no street lights have
been provided an parkin e i
will be provided in the service
cable for street light \thclnnu and
poles mu only be planted where
street lights are required

Photograph E shows a meter boy
fed by a PV.C. armoured 002
square inch'x'2 core cable,
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1913

1920

1930

1940

1950

The story of E
Super-tension €

ENFIELD CABLES

the Design, Manufacture and fnsta

The Foundation of the Company.

Building of Paper Cable Factory. Manufacture of Hachstidter
(F-Type) Cables commences. Adoption of the Schering Pm'l%\-
for the measurement of Power Factor. Installation of 500kV.
AEG, Test Plant.

Researches into the behavi

ir of dielectrics under Gas Pressure.

The first commercial cable installation in the world to employ
High-Pressure_ Gas. Hackney-Walthamstow, 88KV, Pipe-Line
Compression Cable—Type H50.

Installation of the Ffirst 66kV. Self-Contained Compression
Cable—Ferrybridge—Single Core

Tnstallation of the first 192KV, Self-Contained Compression
Cable—Osbaldwick—Single Core.

Installation of the first 220kV. ntained Compression
Cable—Clamart—Fontenay, France—Single Core.

n of the first 132kV. Pipe-Line Compression Cable—
Core Type HSL

on to Great Bri

1 of the Flat Oil-Filled Pressure

Installtion of the first 275KV, Self-Contained Compression
Cable—Staythorpe—Single Core.

ne Compression Cable—Ede, Tl

Installation of 150kV
land, 3-Care Type H¢
New High Voltage Laboratory opened.

is only just begitiniog

ENFIELD CABLES (SOUTH AFRICA) (PTY) LTD.

P.O. BOX 5289 TEL. ADD: “ENFELCAMA™
PHONE 33-1666 TELEX: JX390 JOHANNESBURG

hes at; Cape Tawn, Port Wixaberk, Darban, Klerkstorn and Wetkom sl
Agenis thromchout Southern  Afeiea,
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(iv) Comparison of Costs
Since methods (¢) and (d) he only
methods which have been put into service
in Johannesburg the costs given for the
methods (a) and (b) are estimated. In
each case the costs given are on the basis
of Eurapean labou;
Method (a)—(High

Distribution)

Polythene E.H.T. ublt and over-
head service conned

Tension  Block

£55 per stand.
\luﬂmd (l')—(chr Boundary Reticu-
th Overhead Service

(‘r\lmectmns)
£30 = stand.
Methad (c)—-(smmmm Reticulation
PAC. Cable Services from
Ruul Top to Roof Top)

£31 per stand.
Metliod (dHLnuped Undergroun

ces Fed from Overl

£ pe stand.

As a basis for comparison it is
that a complete underground m(cuhmm
will cost from £42 to £45 per stand
depending upon_whether hard or soft
digging is encountered.
(v) Construction Methods  Adopted
for Schemes nmple(eﬂ or in the
Course of Construe
The following notes are m‘nmrued set-
out the standards of construction

used

(i) Tranformer Kiosks
brick transformer kiosk de-
to house a kVA trans-
former and its assoeiated high and
low tension equipment cost some-
thing less than £300 when bui
by native labour. o1
reasons it is felt dewuhle that the
transformer. = housed
indoors and at thc present time it
is not possible to get buildings of
steel or other durable material for
less than this figure bearing in
mind the cost of foundations, ete.
(i) Low Tension Network

The grants from the Natives
Services Levy for street lighting

124

()

(b}

were based on the cheapest form
of construction and a wooden pol
overhead system using aluminfum
conductors in ves configura-
tion has been Munml in alternate
streets which form the basis of
the so called “rudimentary” street
lighting system.

Details of the street lighting
mains constructed to date are set
out below :—

Poles.

Th

pole

30 feet im) mgmm-d wooden
used and five holes have
drilled at 9* spacing to carry
type porcelain  insulators
ience Tas shown this length
to be ideal in that it permits a
reason mounting  height  for
street lights and ]Inwzmms dders
for this length of pole are not un-
wieldy. In terms of the Factories
Act, the Postmaster General has
for _approved scheme: 14.1:9-] for
z| |l|immum clearance
mn[\gur'\lmn of con-
nuunr« rlus is extremely difficult
10 maintain even with the 30 foot
pole,

A considerable
wooden
placed
and alony
planted
A

reel

number  of
poles have had to be re-
due to vehicular damage
narrow roads poles are
(JS(‘ to the building line.

ture of the vertical
mnl‘gumlmn and aluminivm con-
ductor has been that although
poles sm:c'k by mator vehiele break
off near to the ground, the alu-
minium l:mclq s on the insulators
have sufficient give to_permit the
broken pole to fall without break-
ing or unduly stretching the con-
ductor

Cnuducmn
Bare wluminitm cons

ictors are
used with & pole span of 40 yards.
Radial feeders from the load centre
are 3 phase 4 wire with single
phase distributors.  Vertical con-
figuration has been used through-
nﬁl and after 3 years service the
i n i

saf

um has  given every
facticn. Due no doubt to the
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Split Neutral
Comstructed

VERENIGING v

dry dlimate no signs of carrosion
have been experienced and no
elaborate measure has been taken
to ohviate corrosion

Farthing and Protection
The tension  mains
carthed at the transformer neutral
and multiple earthing of the neu-
tral tias been adopted. Difficulty
has been .-\pz-n.»u-m in ‘he Or
landa Area in obtaining satisfac
tory earthing carth  spikes
buried up to six
surface have given ﬂ‘udmz\ it
3,000 ohms per earth x
values could no doubt be improved
by the installation of trench earths
but bearing in mind the Factories
Act requirement that precautions be
taken to earth broken conductors
at road crossings, it decided
to adopt a_split neutral system.
Two neutral wires, cach half of
the cross mmm of nm |)]
are maunted ©
tian 1o the lawest m.u!m.:r posi-
tion on the pole and four eross

lo are

MUNISIPALE ELEKTRIS ITE[TSONDERNEMINGS van SUIDELIKE AFRIKA

lacings are provided per span be-
tween the two neutral wires which
then form a cradle as shown in
phatograph F. Stays are provided
with 18 inch square steel base
plates and the neutral is earthed
to every stay as well as intermedi-
ate carth spikes where these are
conside HeCessary

Street Lighting
street

Whilst lighting is con-
sidered. es by most peaple it
is still the Cinderella of serv iw\
ether it be for Europe;

¥ n
tive township and \umc\em

lund\ are seldom provided for
vhat the Illumination Engineer

1(-1 ards as adequate street lighting,
In one native towns
with which the aul llinrl!
weiated, the Authorities decnln
ll\.\\ m)m I]n‘ lvln s ble for
A maximum

m\uvlm of M |Iu hmlw per month
could be provided for current eon-
sumed ‘md maintenance, On the
hasis of ards spacing between
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street lights, one light serves 10 to
12 houses. A 200 watt tungsten
light burning from dust to dawn
consumes 800 kWh per annum and
at a tariff of say 5/8d. per unit will
cost £218d. per anmum. The
allocation of £1-16-0 from 12
houses is inadequate for the cur-
rent consumed and nothing was
available for lamp replacements.

The solution was found in the
installation of fluorescent fittings
of 60 watt capacity using tubes
guaranteed by the suppliers for a
lamp life of 3500 hours. The
fluorescent light gives satisfactory
lighting but the following disad-
vantages are apparent :—

(i) the capacitors used in the power
factor corrected fittings are very
vulnerable to lightning and ré-
sult in extra maintenance.

(ii) The tubes are an easy target for
stone throwers and many tubes
are broﬂk;n d\m‘l];g festive seasons.
This also applies to tungsten
lamps which are alsa hroken
but are cheaper to replace.

(iii) The type of fitting available for
approximately £7 is not very
robust and will probably rl'(rllm
replacement at the end of 20
years’ life.

RECOMMENDATIONS

Of the reticulation methods considered
I consider methods (iii) (b), (¢} and (d) to
be most worthy of consideration. The
following advantages are offered by these
me e

(iii) (b) Rear Boundary Reticulation
This method ngpa\r! to be the
cheapest and forms a_reliable
system and has the advantage

t the construction work len
itself to the use of native labour
for both construction and main-
tenance.

(i

(¢} Overhead Service Cable from
Roof Top to Roof Top
The adoption of this method en-
sures a partly underground
scheme an

in this res is
superior to method (iii) (b).
(iif) (d) UmCJergmnml Looped  Service

This scheme in ior to er
methods (‘M or (¢) if capital is
available for its extra cost. Such
an installation can be planned
50 that the system can be readily
strengthened if the load should
increase  beyond  the figure
initially catered for.

CONCLUSION

It is generally agreed that the use of
electricity is an amenity that forms part
of the way of life in an urbanised com-
munity and its provision in the native
home will strengthen family ties by creat-
ing the opportunity for lelsure time
activity, The provision of electrical service
may not be an economic proposition in
the initial stages of a scheme but as the
native salary structure improves I believe
the native areas will prove to be a fruitful
field for the sale of electricity.

In the cireumstances careful planning and
if necessary riment is necessary to
provide electrical schemes at an economic
cost. It is fally to establish schemes which
are electri
tinual because
insufficient capital was available when the
scheme was embarked upon. On the other
hand it is a pity that certain authorities
have embarked upon luxury schemes
which at best ean be described as building
for posterity. The capital charges on
uneconomically planned schemes will con-
tinue to a burden on the Native
Revenue Account and can possibly act as
a brake to future development in these
townships.

this paper T would stress
ons expressed therein are
thoughts i the matter,

my person
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THE PRESIDENT: Thank you Mr.
sson,
We have with us here today Mr.
Heckroodt, Chairman of the Native Resettle-
Board, who has been good enough to
propose a vote of thanks.

Mr. H. W. L. HECKROODT (Native
Rescttlement Board): Mar. die President,
dames en here, ck wil u graag baie hartlik
bedank vir die geleentheid wat u vir my
vanmore hier bied om "n kort woordjie van
dank aan Mar. Masson te rig e baie
interressante lesing wat hy hier voor ons
gele het, Dit sal in lengte van dae onthou
word, die wegspringplek vir die voorsiening
van die Elektrisiteit in Naturelle Dorpe.

Mr. President and gentlemen: In the
paper we have just listened 1o the writer
has adopted an unusual form of presentation
in that, whilst it must be regarded as a tech-
nical subject attention was also paid to the
financial and social aspects thereof. This to
my mind has enhanced the value of the
contribution.

That_the supply of electricity to Native
townships has reached the stage of practical
politics cannot be gainsaid and perhaps you
will permit me to deal very bricfly with
certain aspects on the economic side of this
question. Here I speak of experience gained
over the past four years in the Native town-
ship of Meadowlinds, consisting of some
13,000 houses.

. In con: irability of provid-

ing elect dual householders

regard must be had to the economic capacity

of the proposed consumers. The occupiers

of this township came, as you have heard,

largely from the western arcas of Johannes-
irg as a slum clearance measure.

During 1950 the City Council of Johan-
neshurg had a socio-economic survey carried
out embracing the inhabitants of the affected
areas. The bulk of the peucflc concerned
tesided in Sophiatown, Martindale, Newclare
and to g lesser extent in Pageview. This
survey revealed that by and large 40%, of
the inhabitants could be classified in the
group of economic occupiers and the
Temaining 60% in the sub-economic cate-
gory. The economic group comprises those

idefing the d
10 il
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earning more than £15 per month and the
sub-economic group those earning £15 and
less per month. The difference between the
two groups only affects the rate of interest
on Capital Loans from the Union Treasury.
In the case of the economic group the full
current rate of interest on all Capital loans
is leviable whilst for the sub-economic group
a special interest rate of 3%, is charged.

The townships of Sophiatown, Martindale
and Newclare are old-established townships
where electricity has been available for many
years but surprisingly enough few houses
have been wired and use made of the facility
. It may be that the slum conditions
had obiained for many years had
darkened the hearts of the people and gave
Jittle hope for the future.

is neither the time nor the place to
ire into the whys and wherefores for
unsatisfactory conditions but it does
remind one of a passage in one of Lowell's
essays “Our heali not in the storm or
the whirlwind, it is not in monarchies or
aristocracies or democracies, but will be
revealed in the still small voice that speaks
to the conscience and the heart, prompling
us 1o a wider and wiser humanity.”

i
inqui
th

It may interest you 1o learn of the various.
componcats of which the monthly rentals
are comprised. The rentals vary between
£214.6 and £44.0 per month, according to
the size of the house. Out of these rentals
provision has to be made for interest and
redemption on capital expenditure, for water
consumption,sewerage, rubbish removals,

i services, street lighting, schools,
maintenance of reads, maintenance of build-
ings, replacement of rubbi: ,
irrecoverable rents and expend nvolved
in the administration of the township. From
the foregoing it will be obvious that careful
consideration had to be given to capital
expenditure in every possible direction in
order not to load the rentals unduly. Whilst
the Native Services Levy Fund stood in for
the expenditure involved in the provision of
bulk supply it was distinet injunction that
capital funds were not to be used for general
reticulation and house-wiring, but provision
for sireet lighting was agreed to. In order,
however, to keep rentals low only a
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rudimentary street lighting system could be
provided. The estimated expenditure for
street lighting in Meadowlands East alone
amounted to £81,138 a not inconsiderable
item of expenditure. That thi e is
appreciated is borne out by expressions by
inhabitants on different occasions.

It must be explained that the Natives
Resettlemey is in a somewhat
different position to other Local Authorities
in that its sources of income are limited to
the house rentals and one or two other
minor items. It is therefore incumbent on
the Board to apply the strictest economy to
keep within the compass of the published
fentals 1o avoid a shortfall, for you will

appreciate the undesirability of ~varying
rentals from time to time. That the
€eonomic status of the native ing

is evidenced by the fact that wl
those falling in the economic group repre-
sented roughly 407 of the inhabitants of
the western areas the position today is that
the sub-economic group of the same people
fsince removed to Meadowlands) represents
F‘Vughly 407,

A recent analysis of the income groups of
the inhabitants of Meadowlands gave the
following results: —

Upo —
£10 per month income: total in group 1239

£10 to £15 o Sl g
£15 to £20 i i = 3387
£0 10 £25 * 1015
£25 1o £30 % 164
80 w5, 192
Above £35 162

In addition to these there were several
hundreds of day workers who were not
Anxious to reveal particulars of their earn-
ngs and for rental purposes they are
Tegarded as falling within the economic
Eroup,

These figures do not require any further
elucidation beyond the remark that this
&vidence supports the view that the economic
Position of the native is improving steadily.

In & new township at Diepkloof also
Within the municipal 't’mundnréa of Johan-
nesburg provision is made for house owner-

UNDERTAKINGS OF SOUTHERN

AFRICA

ship by the natives and of the 104 natives
who have so far acquired houses under this
scheme all have electricity provided in their
homes. This leads one o the conclusion that
the demand for electricity in native town-
ships must grow. There is an undoubted
desire among many of the natives o enjoy
electricity in their homes, particularly those
who have worked as domestic servants in
FEuropean homes,

In conclusion, I am sure that I speak om
behalf of all present in offering to Mr.
Masson congratulations on the excellent
paper presented here today and in express-
ing the conviction that in the future this will
be regarded as the turming point
reticulation of electricity in Native town-
shij

ips.
(APPLAUSE).

THE PRESIDENT: Thank you
much indeed. Mr. Heckroodt. Mr. Wi
now second that vote of thanks.

very
lilson

Mr. J. WILSON (Pretoria): Mr. Presi-
dent, gentlemen: In his on the
“Supply of Electricity to Native Town-

sh Mr. Masson has provided us with
much useful information 1n relation to the
roblem as it affects Johannesburg and
much of this should be of great value to

others who are engaged in developing
similar schemes.
One of Mr, Masson's ebjects in presenting.

this paper is to invite the representatives of
other towns to contribute their experiences
in this field and 1 do not, therefore, propose
10 enter into any discussion of his paper as
such bt rather to relate what we have done:
and are doing in Pretoria.

The Pretoria City Council controls the
Native townships known as Ateridgevi
saulsville, Viakfontein West and Viakfon-
tein East as well as Lady Selbourne which.
however, falling within a White area, is to
be removed. Apart from this latter town-
hip. the only Native area in which dwelling
units roceive @ supply of electricity at
present is the older portion of Atteridgeville.
The hostel scheme for single natives is
focated in Saulsville and this too is provided
with a supply of electricity. In newer
po of Atteridgeville and the remaining
townships which are of comparatively recent
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origin the present emphasis is essentially on
street-lighting, the only other consumers
being shops, administrative offices. etc.
Augeridgeville comprises 4437 completed
dwelling units and 1400 vacant sites which
will be developed 10 house families moved
from Lady Selbourne. Only 1550 houses
located in the older portion are at present
wired and provided with electricity. These
are of the two, three and four roomed type,
some being buili as separate houses and
others as semi-detached units. High tension
feeders radiate from the bulk supply point
10 a number of outdoor sub-stations and
four of these with an installed capacity of
800 kVA supply the 1550 dewelling units,
shops, offices and street lighting in this arca
Three phase 19/14 overhead mains are
erected in the main streets with three, two
and single phase mains of No. 4 SW.G.
conductors in the side streets. Street lighting
is provided in every street, there being some
600 units, In view of the comparatively
large number of houses per unit length of
street frontage and as an economy measure,
oups of six o ten houses are supplied
rom one single-phase connection from the
street mains. The connection is taken over-
head o the roof of a central house in the

group and extended on cither side to the
remaining houses in the group by means of
overhead mains from house 1o house
arrangement is neai and has been found
quite satisfactory over the past 20 years.

have heen remarkably few
instances of interference with the overhead
mains.

Up until two or three years ago the only
‘metered supplies were those 10 shops, offices,
eic. There are some 100 consumers in this
category. The balance of the supplies 10 the
dwelling units were charged for at a fixed
‘monthly charge which was included with the
rent, This consisted of a charge of 25, 6d.
per month for lighting and an additional
2¢. 6d. per month per 15 amp socket outlet
With residents making an ever increasing
wse of electrical appliances, the revenue
derived by this means was being rapidly out-
stripped by costs and some alternative
system became necessary. Since metering
and the administrative costs associated with
it could not be justified in the majority of

CTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

cases it was decided to instal miniature
cireuit breakers and charge according to
their capacities. AL the present time 1495
of the 1550 houses are equipped with
miniature circuit breakers of either 1, 3, §
or 15 amp capacity, the respective charges
being 3s. 6d, 95 6d. and 30s. per month,
which again are added to the rent. The
remaining 55 houses, in which electric
cookers, ete. are installed, are metered.
The distribution of the miniature circuit
breakers is as follows: —
amp rating in 180 dwellings ic. 12
3 amp rating in 665 dwellings ic. 445,
5 amp rating in 510 dwellings ie. 34.1%
5 amp rating in 140 dwellings ie. 9.47%
Since consumers naturally endeavoured 10
make do with the smallest capacity of mc.b.,
evitable that at the outsel numerous
nges in capacity were call but this
position has now become relatively stable.
Unfortunately | am not able 1o tell you
whether the charges are adequate or not for
the Non-European Affairs Department have
not yet been able to assess the position.
. In the absence of eral metering of
individual supplies it is not possible to give
a breakdown of the consumption on the
lines provided by Mr. Masson and only
average consumption figures are thus avail-
able. For the year 1958, the average con-
sumption per consumer varies from a low of
60 units per month in February 1o a high
of 123 units per month in July; the average
for the year being 83.5 units per month per
consumer. Although somewhat higher, the
!ﬂ';l ll;tn:mlzlluws that shown in the
graph published by Mr. Masson. As regards
demand, the after diversity mu?;mm
demand per consumer was 360 watts which
again compares favourably with that given
!(;Il‘- Johannesburg’s Eastern Native Town-
ship

. The hostels for single Natives are, as
indicated previously, located in Saulsville.
The hostels, each comprising a dining-room
with quarters on either side for a number
of Natives, are in groups with a centrally
located Kitchen, ablution block and con-
veniences. Fach such group is under the
control of an Induna who can control the
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lighting to all hostels in his group from
room. The light in his own room is supplied
from the sireet lighting mains so that he
can have light during the night although
he has switched out the lighting in the
hostels. The Kkitchens are provided with
banks of hotplates on which all cooking is
carried out.

There are at present 12,166 dwelling units
in the various townships which are not wired
and another 2000 units under construction
but unlike Johannesburg the Council have
not as yet adopted any definite programme
for the wiring of these, although it is under-
stood  that  individual consumers may
arrange 10 have their houses wired. The
present policy is therefore to provide these
widely scattered supplies by individual over-
head ‘connections from the street mains, as
the demand for wiring of premises has so
far been negligible.

Street lighting, which at present is the
urgent matter, is being provided in all
streets, the funds other than those financed
by the Native Services Levy being provided
ex Native Beer profits. These mains as well
as the transmission a being
planned on the basis of all dwelling units
eventually receiving a supply of electricity

. are

since both the NEAD. and the ED.
against_having to effect changes at a later
date. lanning is on the basis of an
after diversity maximum demand of 1 kWA
per consumer.

As regards the method of reticulation, this
is all overhead both in the case of the H.
and LT, mains for apart from the question
of economics it is felt that from the security
aspect one can hardly justify the increased
costs of underground mains for a_portion of
the system if economics have dictated the
use of overhead for some other portion.
Also our past experience has been that no
greater trouble arises in Non-European than
in European areas with overhead mains.

In conclusion 1 should perhaps explain
the position of the Electricity Department in
telation to_ these supplies. In the case of
all townships, the Department furnishes a
H.V. bulk supply at the standard H.V. tariff
and this is its only source of revenue, The

- : a
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the distribution and reticulation systems
within the tawnships as well as the of
premises when undertaken by the E.D. are
performed by the E.D. in the capacity of a
contractor (0 the NNEAD. The latter meet
all costs from their own funds and votes
and in return receive all revenue from the
consumers in the townships,

In conclusion, Mr. President, T have much
pleasure in seconding the vote of thanks to
Mr. Masson for initiating what I am sure
will prove a valuable contribution the pro-
ceedings of this Convention.

THE PRESIDENT: Thank you, Mr.
Wilson.

We have with us this morning, Mr. Carr,
the Manager of il unicipal Non-
European Affairs Department, and we are
very pleased 1o have him with us. I think
he wants 1o speak, and we would be very
pleased if he will.

Mr. W. J. P. CARR (Native Affairs
Department, Johannesburg): Mr. President,
Ladies and gentlemen: thank you for the
opportunity of saying a few words to this
distinguished gathering.

My thanks are due 0 Mr. Masson for
focussing public attention on an aspect
which 1 think of very considerable public
interest

one considers that the non-
European_population, in practically every
South  African ci far outnumbers the
White population, it is important to realise
thal, they, (0o, are potential consumers of
electrical current, and therefore, are of par-
ticular interest 0 you gentlemen, You are
in the business of producing electricity, and
that correctly is your function. But it is
equally your business. I suggest,
find as many consumers as you
product. Here is an aspect. which has
neglected far 100 much in the past.

1 would like to say a few words about the
social effects of provi electricity in
Native townships.
_ There has been a remarkable transforma-
tion in those arcas where reticulation has
L. t to deal firstly with
the aspect of street lighting and secondly
with full reti ion i

planning. an of
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including house wiring.
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Insofar as the former concerned,

is
although it has been a tremendously power-

ful crime deterrent, in poimt of fact, Mr.
President, there are certain streets in our
Native townships which were colaterally
known as “murder miles™ several such
areas — and in these particular districts it
was quite genuinely unsafe to walk to and
from the bus termini and the places of
residence after dark. Since the installation
of electric street Tighting in these areas the
whole social ife in that area has been trans-
formed, and it is possible now for people to
make use of these areas without the dangers
which were previously in attendance.

There is, however, one unfortunate aspect.
1o street lighting only when house wiring is
not installed, and that is that the children
are attracled out of the homes o street
corners, and particularly to shop fronts and
those few central points where lighting is
provided. The reasons for that are so
obvious that there is no need for elaboration

it all,

It does, however, mean that the local
authority can, even on this truncated basis,
provide certain social amenities in halls,
schools clinics, and so on, which they cannot

i is limited supply.

do in the absence even of this
But the full idea I think, must always be
complete reticulation for house wiring as
well as street lighting, and in those areas
where this has been done, life really is trans-
formed. Not only does it give a tremendous
impetus to.family life, which Mr. Masson
has correctly pointed out, but an irect
result_has been the spectacular decline in
juvenile delinquency. ~Also, an interesting
side line has been the increase in the number
of scholars taki rt in extra-mural activi-
ties, night schools, and so on. So that from
every point of view, full reticulation for all
Native townships is the ideal I think we
should all aim for.

May I say, please, that in considering this
do bear in mind the economic status of your
customers.

I want to endorse what Mr. Heckroodt
has said, but 1o some extent he is dealing
with a rather favoured little group, who are
better off than the average.

ELECTRICITY
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One cannot generalise on these matters,
but T want to give you just two figures,
Treating Johannesburg as n whole, the
average Native wage in the city as a whole
has been computed as being + £12.12.6,
per month. In contra-distinction, Mr.
President, the computed poverty datum line
for an average family of five is £19.10.0.
There are obvious exceptions either way but
these are fair working figures to assess
one's argument on,

clear from this that there is a deficit
£3. in the case of a very large number
of Native families in the city, and such bei
¢ case it is obvious thal in assessing a
tariff for electricity supplied 1o the ordinary
Native home in our locations this fact must
me in mind, and on a tarift factor
which is different, I suggest, from the

ordinary European consumer must
adopted.
This aspect is important, and 1 do ask

you 10 bear that in mind.

I would like to add my thanks, 00, to
the Convention for the very fine paper Mr.
Masson has delivered, and again my thanks
for being permitted to address you.

THE PRESIDENT: Thank you Mr. Carr
— in particular for your very refreshing
views, and I think you have touched on
several things which we in our normal jobs
don't give much thought to.

I don't entirely agree, of course, about
the tariff aspect, but if Mr. Carr cares to
come tomorrow morning, he will probably
hear a lot of discussion on this paper,

Mr. Heckroodt will be coming tomorrow.

In that we have a peculiar programme
today from the time angle, I am going 1o
suggest that I ask Mr. Masson 10 thank the
speakers now before we really open for
discussion,

Mr. G. MASSON (Johannesburg): Mr
President, gentlemen: may I say thank you
very much to Mr. Heckroodt, Mr. Wilson,
and Mr. Carr for their contributions. 1 do
feel that their contributions are_probably
more important than mine. There are
aspects to this problem which are more than
just_plain_ engineering. and | do feel that
their contributions are very valuable, and



ASSOCIATION OF MUNICIPAL

I would like to express my thanks for what
they have said.

THE PRESIDENT: 1 am ako very
grateful to the three good people because
we have had some very interesting aspects.
We siill have time for discussion, and I
think one or two are prepared.

Mr. J. DOWNEY (Springs): Mr. Presi-
dent, gentlemen: Firstly I should like to
e author for the information and
data he has furnished in his paper, which
was most interesting as most of us today are
finding ourselves involved in the reticulation.
or preparation of plans for the reticulation
of Native townships.

1 know the author has been giving this
matter serious consideration for a number
of years, and therefore must have collected
quie a lot of valuable data on the subject.

As one who has also had to give con-
sideration to a Native township, I appreciate
the difficulties he must have experienced in
obtaining correct, and reliable, information
on the subject.

The graphs on consumption arc most
interesting, but here we must differ, because
probably the set of conditions obtaining in
Springs is different from those in Johannes-
burg.

From @ survey taken in the Payneville
Township in Springs, it was found that the
average unit consumption was much higher
than even in an European section of the
town at the time. The European area
referred  to has now increased in
consumption, since the industry it served has
increased its wage bill paid to its employees.

The unit consumption was averaging well
above the 100 unit mark rcr month, and
the demand over the whole township was
68 KVA per consumer: in addition the rale
of rise annually in demand was equalling, if
not higher than most of the other European
townships.

From the foregoing it must be noted that
in providing for the future of Native town-
ships, adequate provision must be made for
catering for the development of the Bantus
standard of living.

ELECTRICH
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In the early stages of the planning of the
Kwa Thema, my council offered gas to the
residents of the Native townships, as owing
1o the extremely rapid rate of demand for
electricity of the European townships and
industry, and the availability of gas, it would
have been an advantage to my Council as a
whole to furnish gas to the Native townships.
The Natives in thewtownships repeated,
bluntly and emphatically, that they were
not prepared to accepl gas, even if it meant
they had to wait a number of years for
electricity. This, then, is the condition of the
Native's mind in regard to electricity and
should not be ignored.

Bearing all the foregoing in mind, it was
consired prudent 1o design the new township
for a demand of | KW per consumer of per
house.

Perhaps the author would be good enough
to explain how he has derived a figure of
5 KW per consumer, bearing in mind the
foreseeable increase in the standard of living
of the Native. It may well be, however, that
owing to the larger and more concentrated
nature of the indusirialisation of Springs.
that the Natives' wages are higher on the
average, than in Johannesburg. which may
account for differences in the end results.

Perhaps the author will give his comments
on this as he is familiar with the set up in
Springs. (I believe he took the opportunity
of Tk Springs during my absence on
eave).

Apart from the paper, | have known the
author personally for over 20 years and must
say that I cannot find much that we differ
upon in his remarks.

1 would say that we are more in agree-
ment than in difference, excepting in street
lighting. In some respects, experience has
shown that for most Native townships street
lighting is a misnomer. In many cases it
should be called *“an occasional light in a
street™ rather than “street lighting.”

In the native township of Kwa Thema the
reticulation for street lighting has been done
by means of specially insulated PVC copper
conductors, using concrete poles. A light
is placed at every pole, using a diacon plastic
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refractor / lantern, with tungsten lamp, pro-
tected by a suitable wire cage o protect the
whole from the skills of the Jocal youth with
his David and Goliath acts and catapults.

In addition the mounting height is above
average, The native youths have
greatly disappointed by this system, as the
skill of spinning a wire loop up the stay on
over 10 the top of the fines at the top of
the poles has produced no Guy Fawkes dis-
plays, and the height and wire guards of the
lanters have not provided him much reward
for his extended efforts.

The author also seems 1o find the Native
an excellent means of knocking over poles
To this problem perhaps the author will tell

us how he proposes to overcome this
difficulty.
Coming the spacing of individual

lanterns, 1 should like to make a few com-
ments.

What sort of street lighting is a street
ithout lighting?

Lighting up every second street does not
provide the protection for the township
which it is intended 10 do. the
economics of a light at every second pole,
(although the photograph shows every third
pole). only increases the maintenance and
supervision of the system.

Where a light is provided at every pole it
is not necessary to scout and replace the
lamps so frequently as would be necessary
when the lanters are at every other pole. This
reduces the- cost of labour considerably.

In making discreet enquiries from the
residents of Kwa Thema on their reactions
W street lighting, after the first section of
street lighting was switched on, 1 was
informed that it was the first time that they
were able Lo sleep at night, as stone throw-
ing, shouting, burglaries, and assaults were
previously carried on all night, but now they
were able (o sleep.

The same report was obtained from all
other areas. and the Natives inleryviewed
were quite frank in saying that the street
lighting made it safe, 1o walk the streets at
night. Gentlemen, you have heard what Mr.
Carr said this morning about it, and | am
only confirming what he has told you.

ELECTRICITY UNE
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They can sleep now, and the assault cases
dropped very considerably indeed.

How can this be accomplished with a
system of street lighting at cvery alternate
pole and every alternate roadway illumi-
nated,

Perhaps the author would explain the
reasons for this inadequate system.

1 could have much to say about lamp
sources and wallages, bul one must remem-
ber that economics of the light source are
not the only considerations to be given to a
lighting insiall

Tee formations give a lead in this matter,
and the most important of all, the speed of
perception which gives the designer a pointer
in the size of light source (o use and the
requirements for his lighting installation,

ing in mind the traffic. both pedestrian
and vehicular,

1 agree with the author's remarks regard-
ing the low voltage reticulation. There is
only one way to reticulate a Native township
for 4 safe supply, and that is by the under-
ground system.  Overhead services are not
only unsightly but dangerous, and the cost
of bringing the supply down each pole to
every house is not only unnecessary but
costly, and if one includes the cost of
services with the distribution mains, I am
sure it will be found that the overhead
system of supply it not worth considering.

In conclusion, may I congratulaie the
author in presenting o paper of such inlerest
1o all local authorities at the present time.

Thank you Mr. President.

THE PRESIDENT: Thank you, Mr.
Downey. I don’t know if I followed your
remark about Mr, Masson slinking out there
when you weren'L present, but don't forget
that you stank out there from Johannesburg
some years ago.

We are five minutes past our time, so [
will have to close the discussion now,

1 want to thank Mr. Heckroodt, and Mr.
Carr, for coming along today. and 1 do hope
they will manage (o come omorrow morn-
ing. because 1 think there will be lots of
trouble!
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CONVENTION ADJOURNED FOR
LUNCHEON AND VISITS TO
FACTORIES.
On Resuming at 800 p.nt.s

THE PRESIDENT: I don't think Mr
Mitchell needs any introduction to you,
gentlemen, so I'll hand over to him,

Mr. J. E. MITCHELL (Salisbury): Mr.
President, we have quile a series of guestions
tonight. The first one of course is whether |
am going to be paid a salary for this per-
manent job of Quizmaster.

Oh, the answer is “No”, That was quick.
wasa't it? No other comments?

The first question T am gnin!bl.u pose 10
you, (o get right into the business, is
Question No. 9.

“To what extent should a low voltage
consumer_contribute directly towards the
«cost of his service conection:

(a) In general

{by 1f supply is taken from overhead

mains;

(¢) 1f supply is taken from underground

mains via street distribution pillar
boxes?"

Over (o the Forum.

Mr. . W, KANE (Johannesburg): Mr.
Quizmaster, should 1 say 100927

QUIZMASTER: The answer so far
gentlemen, is 100%. Any advance on
10092,

Mr. C. R. HALLE (Port Elizabeth): |
put it to you Electrical Engincers seriously.
that if you don’t make more money U
City Treéasurer won't have enough for our
“Transport Managers to lose, so I say

Mr. R. M. O, SIMPSON (Durban). 1am
just wondering about our President’s sugges-
tion, if we go back to Power Stations, 1
presume he will share the whole distribution
with everybody?

Seriously, this is a very good question,
‘because it is one that comes up very
regularly in giving supply to various con-
sumers.

Generally 1 suppose one could say that
it is a matter of policy. You can make quite
4 fair argument thal the consumer should
be given quite large concessions in regard 10
the cast of a service, because you can make

uite a case with regard 1o the distance that
should be the responsibility of the consumer,
50 it does become, I think, one of a matter
of individual policy in respect of that parti-
cular consumer.

1 will just quote: in Durban the policy
has been ‘that we do aim to allow the con-
sumer to pay for approximately S0% of the
actual service from the street 1o the house,
so that, from a general point of view, that
is a general policy.

If the supply is taken from overhead
mains, then of course your supply iz very
much cheaper, but the policy still applies
that we aim to let him pay a connection fee
which is approximately 50% of the cost of
giving that service from the pole to the
house, and similarly by underground mains,
it would be done in a’s'milar manner.

1t is definitely one of policy that is going
1o be followed by that particular town. There
are so many arguments that can be used
against the policy of giving any concession
10 a consumer. It could be said, and 1 have
heard it said in the Forum, I think on a
previous occasion, that if you can pass these
capital charges of connecting consumers over
to the consumer, that it means you have that
amount of money less Lo barrow.

Well. that is quite a good point, but then
again _the ponsibility of the supply
authority comes in; how far are you going
to let that responsibility go? Are you going
to define the responsibility as being up o
the nearest transformation point, from the
high voltage (o the low voltage at a sub-
station?

1 think here it does eventually evolve 1o a
ltl;illun of policy, and I have just stated
that the policy in Durban, generally, is that
50% of the cost of the service from the street
to the house for a domestic consumer is the
normal method of charging.

THE QUIZMASTER: Thank you Mr.
impson.
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Could we possibly tie this up. not just to
cost of service? Some members herc may
have some system for charging for estates,
Le. the reticulation within the estate, as well
as the service connection. I think this ques-

n could go as far as thal, if anybody has
methods of charging capital costs of the
reticulation within an estate as distinet from
the actual service connection, and if you
wish there is no reason why you shouldn’t
lie up that type of conmection (o the
service connection.

Mr. R. W. KANE (Johannesburg): Mr.
Quizmaster, are we allowed 1o discuss the
replies?

QUIZMASTER: 1 see no reason at all.

Mr. R, W. KANE (Johannesburg): Ob,
how disappointing!

Mr. W. H. MILTON (Escom): Dealing
first of all with the service connection side,
1 think we must bear in mind when framing
our policies we should deal with costs which
are sha the community we serve, as
well as the costs which are not so shared.

The service connection is one of those
costs which is not shared, it is personal to
the consumer, and can be reflected as a
direct charge against the consumer.

Against that one must bear in mind that
as @ communily, the cost is reduced Owing
10 the number of peaple who are served, and
from that paint of view it is desirable, in my
opinion, ta average the cost of the service
on the basis of the average in the community
itself, and a special fee should then be
charged 1o cover that average cost.

It means that in certain cases a consumer
will be paying less than the cost of his
service, but in others admittedly more. On
the average, as a member of thai com-
munity, I think it is a fair basis for framing
the policy.

As regards the question of reticulation in
eslate areas, this matter was dealt with two
or three conventions ago, at very great
length, but there I think the best plan 1o
adopt is 1o call upon the owners of the estate
to finance the entire reticulation network,
less the cost of the service conections which
the supply authority recovers direct from the
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consumers, and o leave the refund to the
owners of the estaie on the basis of an
adequate return of revenue on capital pro-
vided by the supply authority.

In our own case, Escom works on the
basis of refunding to the owners of the estate
five times the revenue. That means that we
are looking for a 20% return as a useful
yardstick for arranging the capitalisation
ourselves, By adopting that policy it leaves
a township owner free to invest as much as
he desires in the development of this town-
ship, and it also serves a ry useful
restricted measure in connection with the
free sale of plots within the township area.

If there is no such restriction, and if the
supply authority is compelled 1o supply all
consumers in the area whenever they come
on, you get a free sale, and very scates
development of the township, with the result
that the actual cost of reticulating to
dual consumers is very seriously increased,
with detriment to the consumers who do
ultimately take supply in that area, and |
think that restrictive measure is very evident
when (o i i
plots. riminately,
themselves in very heavy capitalisation, a
they then tend 10 restrict their development
(o useful zones,

We have found that approximately 409
development of a township will normally
recult in the supply authority being able to
bear the full cost of reticulation of the area
concerned.

Thank you Mr. Quizmasier.

Mr. C. LOMBARD (Germistony: Mr.
Quizmaster, | feel that the charge for a
service connection should be based on the
cost of the service connection from
boundary 10 the consumer's meter board,
otherwise it would mean that the man who
has (o take a very long service connection
from the line across the strect would be
penalised.

To this cost based on the length of service
connections from the boundary 1o his con-
sumer's meter, should be added a charge
based on the average length of se
connections from the consumer's boun
to the mains,
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Thank you Mr. Quizmaster.

Mr. A. R. SIBSON (Bulawayo): Mr
Quizmaster, the question really divides itself
into two, I think. The question of a con-
nection fee for the service comnection as
such, by which I mean the last lap of the
supply mains, and the rest of the sysiem that
may be required to feed the “particular
consumer,

Now in the built up areas, it is only the
former part that really is peculiar to the
particular consumer, and in Bulawayo we
have a nominal fixed fee of £5 per consumer.
It bears no relation to the cost, It is not
intended to. It is merely a nominal figure
largely to get a little extra revenue, and it
roughly amounts to about a fifth or a sixth
of the actual eost of connection, 1t is purely
a matter of policy as to whether you make
@ connection fee at all. It is merely another
way of getting revenue, If you don't et it
that way, you get it through the tariffs.

Where you have individual consumers
wha, by virtue of their geographical position
impose an abnormal cost on the supply
authority, particularly in rural areas, it then
becomes justifiable (o recoup the authority's
cost in some way or other

I have, on several occasions in the past.
indicated to this Association the method
we employ in Bulawayo, which is to relate
the connection fee (o the area of the property

stance
run by a particular distribution main which
imposes the cost on the supply authority,
because the area of one property makes it
necessary to go all the further (o a neigh-
Bouring property. It may be that the supply
mains fo the first property owner are merely
100 yards long, but by virtue of his posses-
sion of 10, 15 or 20 o 30, acres he ma;.w
it necessary 10 go perhaps a quarier of a
mile to }u';y nmgﬁbmlzl'f. Now the additional
cost has been imposed by the man who owns
a large picce of land. Therefore, we adopt
a formula which I have given before. but
T will give again, which is C = +d
into the Root of A, where C is the con-
nection fee in £'s: b is a constant; M is the
distance from the cenire of gravity of the
load; d is another constant; and A under
the Root sign is the Area in acres of the
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property — and 1 leave it 1o you to work

it out.

QUIZMASTER: Thank you Mr. Sibson.
It sounds like the professor of mathematics
who dreamed that he was a negalive quan-
tity under a square root sign, and he couldn’t
extract himself.

Any more contributions 1o this most inter-
esting discussion on service charges?

(NO FURTHER DISCUSSION)

This question as you will notice was put
in as Item 20 as well, so two people were
definitely vitally interested in this. 1 think
you have had a certain number of answers
1o it, and I think generally the position can
be summed up this way, that you need a
certain amount of money 1o run an under-
taking, and like the Government, you can
obtain it by income tax, indirect tax, customs
duty, and any other metaod you like ta
make it the casiesi (o extract the necessary
amount out of the consumer, whether you
make it 100% connection fee. or 50% it
seems 1o be a matier of policy.

‘While | am on polcy I can't resist tell-
ing you the story of the owl and the cenli-
pede which you can tell to your councillors.
The centipede had rheumatism in all its
ankles, so he went 1o see the wise old owl.
The wise old own said, “Well, it's quite
simple, just turn yourself inio a dormouse,
then you'll only have four ankles to worry
aboul.”

So off went the centipede, but he hadn't
got very far, when he thought “Well, that's
very good advice, bui how do I turn myself
into a dormouse?” So the centipede went
back to the owl and he said, “I am sure

v good advice, but tell me, how
do 1 tum myself into a dormouse?” And
the own said, “I only deal in poliey: the
details I leave to you!"

Question No. 8:

“When introducing ripple or some other
form of domestic water heater load control
for the purpose of reducing sysiem peak
loads, is it advisable o supply those con-
sumers whose water heaters are controlled
at a lower tariff than consumers whose water
heaters are not controlled. and thus compen-
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sate them for the lower cost of supplying
them and the inconvenience (if any) caused
by their water heaters being controlled?”

A lovely question for Ladysmith, Bloem-
fontein, Cape Town, Port Elizabeth and East
London!

Mr. F. STEVENS (Ladysmith): Mr. Quiz-
master, all | can say in answer lo that one
is that we do make allowance (o consumers
who agree 1o go w—we'll call it controlled
or a restricled supply at peak periods. We
do, however, make it a condition that they
have to have a house wired for electric cook-
ing, have an electric waier heater installed.
and further be prepared to have the supply
interrupted at times 1o sult the department.
If they agree to this, we supply them at,
instead of 7/8th of a penny at 5/8th of a
penny, and 1 can assure you it has made a
tremendous  difference 10 the undertaking
insofar as our load factor goss. Consumers
very rarely complain about the interruption
that takes place, as they are getfing value
for money.

In short, | consider that they shou'd be
considered, and made some allowance.

Mr. D. MURRAY NOBDS (Port Eliza-
beth): In reply io this question, if we con-
sider an Undertaking receiving a bulk supply
on a maximum demand Lariff then obviously,
if il established that interruption of
heaters

n

electricity supply to over peak
periods, results in a reduction in the total
maximum demand of the Undertaking and a
corresponding reduction in the tariff amount
pny;)i:‘ to the bulk supply authority, and
further, provided that interruption of supply
is of a short duration and consumers arc
not inconvenienced in this regard then there
is a case, based on economics, for granting a
tarifl concession o consumers whose water
heaters are subjected {0 intermittent opera-
tion,

In the case of the Generating Undertaking.
if it can be shown that the control of hot
waler load results in a reduclion in maximum
demand and postponement of the installation
of additional capital plant and, incidentally,
# saving in capital charges, then again there
is sound reason for passing on {0 consumers
who have co-operated, a proportion of the
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savings effected. In other words, the supply
10 hot water heaters could then be said to
fall within the category of an off-peak supply.

To compensate consumers for inconven-
ience that may be caused to them, is a dif-
ferent proposition. In my opinion, avoid-
able inconvenience should never be cause
1o any consumer, but should it be desired (o
introduce a system of control which may
result in inconvenience, then the consumers
approval should be canvassed in the first
instance and his co-operation sought. I can.
not see, however, that the Undertaking can
possibly grant tarifl concessions on this score
alone. “This would be tantamount 1o subsi-
dising a group of consumers who had agi

to accept control of their water heaters at
the expense of other consumers,

The questioner, however, does not ask,
“Is it correct 10 supply at a lower tariff

wose consumers whose water healers are
controlled?”, but instead he asks, “Is it
advisable?”, This of course depends on the
characteristic of the system load curve.
Should this incorporate peaks of short dura-
tion then geyser load shedding could be
carried out without being noticed by the
average consumer and no inconvenience
could be said 1o result, but should the base
of the peak exiend over a fuirly long period
of time and the geysers be inferrupted for
that period. then tariff concessions will not
help very much if no hot water is available
when required.

To sum up. therefore, 1 would say, that
where a financial saving to the Undertaking
has resulted from the co-operation of a par-
Ceular class of consumer that consumer does
not bear any relation (o the economics of
an_Electricity Undertaking and no tariff
relief should be granted on this account. In
fact, any electrical control system that will
inconvenience consumers should not be con-
sidered as part of any Electricity Supply
Undertaking,

Mr. K. W. J. HALLIDAY (Port Shep-
stone): Mr. Quizmaster, we work in possibly
a different way down at Port Shepstone,
where we are rather socialistic in outlook.
We don’t feel that everybody should have
to pay for the luxury of some particular per-
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sons, ‘The way we work it down our wa
is he wha wants to bath while other people
wash or eat, is made 1o pay a little bit more
In that way, we make him pay an additional
charge per kW of geyser load, and the rest,
the unit consumption, siays as it is.

QUIZMASTER: Thank you, Port Shep-
stone. I am not certain whether that is
socialism or fascism!

Mr. G. F. BELLINGAN (South West
Africa): Mr, Quizmaster, as | see this ques-
tion we have consumers who have their hot
water cylinders controlled, and those who
do not.

¥,

1 feel that if we control the hot water
cylinder of customer A, and not the hot
water cylinder of customer B, we must
reduce the fixed charges on customer A.

Mr. C. LOMBARD (Germiston): Mr.
Quizmaster, 1 think the problem here is thal
all consumers contribute towards the capital
charges involved in providing a controlled
system like this, and I think that those who
have their water heaters controlled, or who
are lucky enough to have them controlled,
should be on a lower tariff than other con-
sumers who are not so controlled, and are
nevertheless contributing towards the capi-
tal expenditure involved?

Councillor L. R. F. OBERHOLZER
(Brakpan): Mr. Quizmaster, just speaking as
a layman, T feel that consumers are afready
being compensated in this respect, that these
water heaters are being controlled to offset

k demand periods, and so to overcome
possible power failures, and because of that
they are being compensated in being saved
the embarrassment of the possibility of a
power failure,

Now, arising out of the discussion, 1
~ would like to raise this further gquestion in
connection herewith: If s special tariff should
charged (o these particular consumers,
would it not entail additional administrative
costs o the suppliers concerned?

QUIZMASTER: Are there any further
contributions?

Mr. A. JACKSON (Cape Town): Mr,
Quizmaster, perhaps 1 am u litle obtuse this
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evening, but reading this question 1 am a
bit puzzled. 1t refers to consumers whose
water heaters are controlled, and consumers
whose water heaters are not controlled. As
1 understand it, apart from the development
stage, where it pays an undertaking (o install
control of water heaters, all water heaters
would be controlled. Perhaps I could have
an explanation of that one?

QUIZMASTER: The position is. Mr.
Jackson, that what we are talking about is
those who have the full use of their water
heaters during 24 hours of the day, as against
those who have the use of their water heaters
only when the supply authority says they can
have the use of their water heaters, which is
rather different,

I think the position summed up is
That we have been talking about a reduction
in tarifl for those who have their water
heaters controlled, but if we look into the
replies we have had, 1 think the major point
is that you increase the tariff of those who

use 10 have them controlled. In other
words you base your tariff on the fact that
you are going 10 have a reduction in the
overall costs because you don't have the same
peak load, you don't have the same generat-
ing plant, you don't have the same maximum
charges. and anybody who contributes some
load which is going 1o make you pay extra
costs should pay the difference. T think that
possibly is the summary of the position,

Mr. Lombard, of course, I feel should get
back 1o our (ariff report, because he is sug-
gesting there is some justice in electricity
tariffs. I have never found any yet.
Question 23:

'What is the most satisfactory way of pro-
tecting a low voltage consumer from light-
ning surges when he is at the end of a line™

Mr. W. H. MILTON (Escom): Mr. Quiz-
master, I suggest that it would be advisable
to extend the Tine!

QUIZMASTER: Thank you Mr. Milton.
I thought that a better way would be 1o
femove the last span!

Mr. J. F. LATEGAN (Stellenbosch): Mr.
Cuzmaster, 1 am no longer in the lightning
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area. I am safe, far away in the south, but
having had 27 years of it. I feel I can voice
an opinion on this,

Lightning no more comes from the ck
it comes out of earth, according to B.P.L
s0 1 think it is needless to try and attempt
to earth. | have tried in this way. ave
connected a No. 16 gauge across the shunt
coil in the meter and brought that current
back across the gap provided into the
neutral, and by the lightning jumping over
there, t back into the neutral instead
of into the premises of the consumer,

Mr. A. R. SIBSON (Bulawayo): Just one
quick word, Mr. Quizmaster. There is of
course, no sure way of proiecting anybody
against lightning, that is o say protecting
a surge or prevenling it from entering the
premises; but what one can do is to short-
circuit it 1o earth, enabling the circuit to
be isolated by some protective device, uniess
that device is something of the order of a
miniature circuit breaker, it can be easily
closed a The system we use in Bula-
wayo is to use spark gaps, on the meter
boards, and these initially installed 1o pro-
tect the meters, and they have been extra-
ordinarily successful in this way, they will
also protect the installation. Of course, their
operation results in the operation of th
M.C.B. That can easily be re-closed, and in
most cases the spark cap has not damaged
itself although in some cases it has, but at
least nothing else has been damaged.

QUIZMASTER: Thank you Mr, Sibson.
Actually our President gave me an answer
to this; I think he should give it to you.

Mr. R. W. KANE (Johannesburg): Merely
on your request, Mr. Quizmaster, I asked the
staff to produce questions. | think some
of them produced an answer, but for the
life of me I can’t remember what it is, but
it is something o do with Mr. Milton’s, or
your suggestion of cutting out the last span.

QUIZMASTER: The actual answer I got
from you, Mr. Kane, was that you should
run a span underneath the existing line,
back to the second last pole and treat that
as the end of the line!

This is a matier of the theory of lightning.
loud—
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Mr. A. A, MIDDELCOTE (Bureau of
Standards): Well, I think we all must agree

that the valve type of arrestor would be the
best.

A word of warning, many still do have
quite a high remnant voltage left, and while
they will protect most of your wiring, cer-
win parts are still vulnerable and will be
hit; notably it appears that hot water
eylinder elements are still fairly vuinerable.
I}“hel first bit of advice is to make sure that
the lightning arrestor does perform properly.

‘¢ have tested and found rﬁ:ny of lf}‘e“l:‘“?n
1o leave about 3KV on a nstalla-
tion; others reduce it 1o about 2§ to 3, which
is more reasonable.

But a final word of advice: possibly if
you fit a ripple delay you might cut out
the hol water cylinder and prevent it being
hit during a storm.

QUIZMASTER: Does Mr. Middekote
mean that the ripple relay is a very fine
Tightning arrestor?

Well, ladies and gentlemen, do you think
you have the answers? [ think you have had
a series of answers.

Seriously, the only answer is to put in &
reasonable reputable lightning arrestor, and
hape for the best, You cannot possibly give
full protection, especially against a direct
stroke.

Question 17:

“Dots the responsibility of a Supply
Authority and its Electrical Engineer cease
at a socket outlet? By way of an example,
if the Engineer or his representative knows
of cansumers who persistently overload plugs
or connect unearthed appliances that are
not portable, is the Engincer legally required
10 ke action?

Mr. G. A. DALTON (South West Africa):
It has been held, Mr. Quizmaster, that the
Supply Authority's responsibility finishes at
his meter, so 1 cannot see how any engineer,
Supply Authority, or their representative
could be held responsible for the actions of
the consumer on the consumer’s own
premises, as the installation of the house is
deemed 1o belong 1o the consumer. or the
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occupier of the premises, and not the Supply
Authority.

Mr. A, A, MIDDELCOTE (Bureau of
Standards); Mr. Quizmaster, [ think we have
argued this out many times before, and I
think everyone realises that the only way
you can combat this is (0 try and get some
set of regulations which forbid the sale of
equipment which could be inserted in a plug
and which is unsafe.

We have argued this out al previous
AM.E.U. conventions, where we pressed for
the safety specifications to be made com-
pulsory,

Mr. K. W. J. HALLIDAY (Port Shep-
stane): Mr. Quizmaster, 1 think that is not
quite the way the question is formed. 1
rather fancy that what the questioner here
is wanting to know about say, the use of
electricity which doesn't eonform to the wir-
ing regulations. By that I mean the pos-
sibility of flex running out of the windows
to the garage outside, and all that type of
business; and I rathér fancy that when a
consumer takes supply he undertakes (o
abide by the Electricity By-Laws which in-
clude the Wiring Regulations in most cases
and I in my case, when I find that. I just
disconnect them.

I do feel we could not be really classed as
being responsible for inspecting what every-
body does all the time, but if we knowlingly
allow it then I think we are responsible.

Mr. J. C. DOWNEY (Springs): It sounds
to me, Mr. Quizmaster, it is more like the
interfering mother-in-law.

QUIZMASTER: That is very likely, but
we have not actually had the answer to this
question yet.

Mr. J. L. VAN DER WALT (Krugers-
dorp): Mr. Quizmaster, I think we are
morally responsible for the safety of those
consumers, though not legally, and T would
suggest the best action fo take is to wamn
that consumer in writing that he is partici-
pating in a dangerous practice, and if he
does not heed the warning, T think you have
done your duty.
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QUIZMASTER: Secing we have Mr.
Milton with us, and he has not been with
us until tonight, I think I am going (o give
you all a real good chance.

*“a) Is it considered that a 73% regula-
tion would be satisfactory from a bulk sup-
plier to a town supplier having 20.000 in-
habitants?

Question No. 1

(b) Should not the bulk supplier regulate
his supply to closer limits than this in view
of the fact that the generally accepted regu-
lation to a low voltage consumer should not
be more than + 5%,

Don't be frightened, you Reef members!

Mr. W. H. MILTON (Escom): Mr. Quiz-
masier, sooner than have to make o state-
ment which would appear to be an answer
to auacks, I think a statement in the first
place is called for.

The question, 4s it applies 1o Escom (from
your point of view Mr. Quizmaster), is not
quite correctly put.

The regulation of 74% to which reference
is made in this particular question is the
maximum regulation, permissible at any
time, under any circumstances, except of
course those of a fault.

If a supply authority supplying urban
consumers in bulk is called upon to regulaie
the supply to plus or minus 5% in all cir-
cumstances, the consumer complains about
the cost of eleciricity, because, of course the
regulation up to that particular point of
supply must be taken into account in excep-
tional circumstances, which then involves
the expenditure of relatively large sums of
money.

. The regulation of 749%. to which reference
is made in this question, only arises under
extreme conditions. Under all mormal con-
ditions the regulation is closer to 2} 1o 3%.

The actual voltage regulation is therefore
well within the margin of wlerance for any
bulk supply authority.

It is rather the duty of the consumer 10
provide voltage regulation equipment in
order 1o maintain constant voltage if he
wants voltage at a constant potential at the
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bulk supply. point than that of the supply
authority. One or other must provide the
equipment needed and from the point of
view of the towns taking a supply, if they
desire very close regulation, we feel that it
is preferable that they should be given the
chance of spending the money themselves
mstead of having, Escom, for example do
50 as a standard condition. t money
would be spent, and paid for by the con-
sumer, in order to supply within very close
regulation limits those consumers who are
quite prepared 1o take a cheaper supply
under wider limits of regulation.

Mr. R. W. KANE (Johannesburg): Do I
understand Mr. Milton to say “No” o the
first question and “Yes” to the second?

Mr. W. D. HUTTY (Dowson & Dobson,
Johannesburg): 1 have found, living in the
township of Hurlingham, that our voltage
regulation is far in excess of 73%. We pay
Escom. Escom are our bosses. What are
they prepared to do about it

QUIZMASTER: 1 am surprised that has
not brought forth more than it has. AII
scared? All right. You have had your “Yes'
and your “No™ from . . .

1 beg your pardon.

Mr. J. L. VAN DER WALT (Krugers-
dorp): "Mr. Quizmaster, perhaps we are
scared because we are all guilly. 1 don't
think we should press ESC (oo much; our
consumers may start pressing us!

QUIZMASTER: Question 25: “Does the
forum consider that electrical installations
in government owned buildings are exempt
from the inspection and control by supply
nuthorities, as is the case, as far as building
regulat'ons are concerned?”

Mr. G. J. MALAN (Dept. of Labour):

Mr. Quizmaster, this is a very_innocent
Question, but it has a very interesting impli-
n.

An Act of Parliament only binds the
Crown, when this is specifically provided
for in that Act. Hence the Factories,
Machineries and Building Work Act bind
the Crown because Section 56 of the Act
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says s0. The Electrical Wiremen and Con-
lractors Act is silent on this point, and
‘hence the Act it not applicable (o the Crown,

The guestion now arises whether Legisla-
tion by bodies inferior to the Crown can be
made binding on the Cron The answer is,

ink. an emphatic *No.” Therefore local
authorities and provincial administrations
cannot make regulations for the Crown to
abide by.

. But Section 19 of the Wiremen's Act has

inmy opinion a very interesting dodge, and

in a roundabout way it almost binds the
Town.

I is common knowledge that the Crown
cannot prosecuie the Crown, but the Crown
<an prosecute an officer of the Crown, Now
it you read Section 19 carefully, you will
see thal the supply authority is not obliged
to insj installation before energising that
installation, but it is put rather negatively
and any person is precluded from making
that connection until such time as the supply
authority has given permission,

The implication is that no person may
connect the wiring of any government owned
building to the source of supply without the
suppliers' consent. This virtually, in my
opinion, gives the supply authority the same
rights, with respect (o government buildings
as they enjoy in the case of ather buildings.

f this is not so, then there is ar least a
condition of stalemate between the govern-
ment and the supply authority, by virtue of
a very clever play with words,

Mr. Quizmaster, this whole question does
not really su me. because, unless 1 am
very seriously mistaken, the Wiremens' Act
was drafted between the years *32 and ‘39
by members of your very Association,

Mr. G. J. MULLER (Bloemfontein): Mr,
Quizmaster, the working arrangement, in
our part of the world is this: where the
Crown or the Government has engincers in
charge, we normally do not expect our muni-
cipal inspectors o inspect their work, but

expect them to comply with the other
regulations such as the handing in of forms
for wiring, if for nothing else but record
purposes.
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As far as the work on wiring is concerned,
in other words, the use of registered wiremen
—there we have come 10 & gentlemen's
agreement. The PW.D. and the Railways,
where they wire outside government
premises, Railway premises particularly,
there they invariably use registered wiremen.
Thank you,

Mr. R. W. KANE (Johannesburg): | have
heard rumblings of this throughout the
years, and I think that a few years ago
Kroonstad was in trouble. Our Reef Asso-
ciation had quite a fair amount of corres-
pondence with the Wiremen's Board, before
alan took over, and one or two other
people: in the long run, we were told, legally.
that the connector was ibl:
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ready, hand them the fuses, let them put
them in, you seal the fuses, In other words,
they connect.

Mr. J. L. VAN DER WALT (Krugers-
dorp): Mr, Quizmaster, Mr. Malan has said
that the Crown is not bound by any of the
Acis or By-Laws of a local authority, but
your Association has had legal opinion from
its awn adviser,wwho agrees with that view
but also points out that the local authority
is bound by its by-laws, so it is safer,
although we have reached stalemate, for the
Iocal authority o inspect before it connects
any building belonging (o the govemnment or
provincial authorities,

Mr. C. R. HALLE (Pietermaritzburg): In

Johannesburg, about October last year,
struck the same trouble, and on this occa-
sion we wrote 1o the P.W.D, and asked them
what they wanied done about it, and we got
a letter back telling us all about the co-
operation that had existed in the past, they
were surprised at our aititude, and (hings
like that, and i the long run, offering us
an indemnity. This indemnity amused me,
because I wondered why if their powers
were so greal why they should offer us an
indemnity.

It more or less implied that we had no
right in their building whatsoever.

We sent it to the Town Clerk's Depart-
ment. They said, “Take the indemnity,” we
said, “Why?" and we were told, “If any-
body offers you anything, it is good policy to
accept it."

The Town Clerk offered to draw up the
indemnity. We had a chat with the P.W.D.,
they accepted the suggestion, we produced
the indemnity, and until last week have been
waiting for this indemnity. We bhave got a
copy (unstamped; we also told them they
had to produce a half-crown siamp on it.
which, apparently did not amuse them). To
cut a long story short, generally 1 think the
State Departments are first-class craftsmen,
and 1 think we are worrying ourselves a
little (oo much about this thing. If they want
to take the responsibility, let them take it.

1t does seem ridiculous, but when they
adopt that attitude, and when they are

as the main
institutions there are menial hospitals, we
just treat them like the rest of the suppliers.
and they go through the loop like every-
y else. It is sheer ignorance. We didn't
know that they weren't exempt!

QUIZMASTER: Anybody else qualify?

1 think we have debated that onme long
enough. | would like now Lo tum 1o Ques-
tion 4. This was on the forum last year,
but we got a bit diverted last year. 1 wanted
to warn anybody here that if he talked on
level price tendering for as much as one
second he would get hammered!

Question 4 was put on because we expec-
ted a certain number of ladies to be present,
and we thought they might like to actually
ask questions, and it was put on for that
purpose.

“Housewives have heard sundry argu-
ments and discussions on socket outlets, and
would like 1o know whether the actual siting

these is under the supply authority, why
some installations include controlling
switches and others do not, why there are
such o variety of sizes and types, and finally
why a satisfactory design cannot be pro-
duced that would eliminate the far (00
frequent necessity of repairs to the flexible
wiring adjacent 10 the plug?”

Mr. A. A. MIDDELCOTE (Bureau of
Standards): Mr. Quizmaster, I think prob-
ably one would be misled about the “large
variety of plugs available” There is oné
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variety that is widely used, which we iry to
standardise on in this country, the 15 amp,
but unfortunately the difficuity experienced
in England, where they did wide
variety of plugs, which led them to produce
a rather unusual design caused a non-stan-
dard plug 10 be produced on the South
African market, a South African market
that was becoming quite stable. This plug,
apparently, had quite an attraction, as
regards the shape of the prongs I expect,
but it is doing @ lot of harm. It is stopping
the standardisation of 15 amp plugs. It is,
1 believe very popular in the Federation, and
I believe is making 13/15ths engineers of
us all.

T suggest that we have a standard plug in
this country: we can make things quite casy
by observing that standard. Finally, we can
prevent the all too frequent necessity for
repairs o the flexible wiring ndjacent to the
plug. mainly by using flexible cord of suit-
able design. I think most of the problems
are caused by using inferior flexible cables
to the plug sockets—those bought in the
bazaars, particularly and certainly wel
below the requirements of the safety speci-
fications.

If peaple are educated to buy good cord.
and IS amp plugs. 10 a sound specification,
there should be no trouble, but if we per-
sist in trying to change our standard in this
couniry to the 13 amp we are going to
aggravate the position.

QUIZMASTER: Thank you Mr. Middel-
cote; you deall with two specifications, What
is a specification for height from floor?

Would the ladies like to comment?

You know, it's amazing: this is one place
to keep them quiel, isn't it?

Mr. J. L. VAN DER WALT (Krugers-
dorp): Mr. Quizmaster, the other night one
of my lady friends (and I have a few!)
phoned me to ask me how o connect those
silly wires in a plug. So I carefully explained
to ‘her how she had to do it, but T told
her, I would rather she did not attempt it.
She insisted that she wanted 1o know, so
I told her. When I had finished telling her
about the red wire (0 the line termi
the black wire to the neutral terminal, and
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the green one to the earth terminal, she
said, “Oh, my, when I connected the two
to the plug, T found this third wire so |
divided it in half and gave each terminal
half!”

Mr. R, W. KANE (Johannesburg): I think
Van should also tell us the story about his
wife, Mr. Quizmaster.

QUIZMASTER: Certainly, let's have it
Van,

Mr. J. L. VAN DER WALT (Krugers-
dorp): I don’t know which one Mr, Kane
means, Mr. Quizmaster. Not the wife, the
story!

But I think he means the one where we
had a visitor staying with us, and the elec-
tric iron went out of order—I told this one
at Salisbury I thin! i
order, and my wi
you'd better gei an elect
said. “No, I'll wait u
home. He can fix it.” So this lady very
surprised said, “But can he?”

QUIZMASTER: | want to deal with
questions 10 1o 14 all iogether. Really it
should have been one question although it
does deal with various aspects of the same
subject.

“What is generally the policy adopted in
installing electricity meters in blocks of flals
and offices? Are all consumers metered in-
dividually, or is a bulk supply given?

“If esecmcéar is supplied in bulk, what
tariff is applied, i.e. domestic room rate, or
say & maximum demand tariff?

“If electricity is metered at one paint only,
how is the owner of the building prevented
from making a profit out of the electricity
supplied to his tenants?

“If tenants are metered individually, is the
full connection fee charged for 1stalled
meter, and is a common room
required in every case?

“What connection fee is charged where a
consumer is given a high tension supply?"
Mr. R, M. O, SIMPSON (Durban): M.

Quizmaster, here again | suppose it does
me o question of policy. | can only

meter
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state what policy is followed in Durban. It
has been the policy for many years o regard
individual domestic consumers as going right
down to the flat owner or flat occupier, s0
that in blocks of flats where the supilyly is
given we have generally given supply o
ach flat, so that the policy in Durban has
been that domestic residences whether they
are in blocks of flats or individuals are indi-
vidually metered. That is not the cas¢ in
commercial buildings, offices, etc.. which are
generally metered at one common tariff,
Gither @ bulk rate, and the consumer pays
clectricity in the form of rent.

In question |1, as far as we are coneerned,
as 1 say, it does not apply, because cach
domestic consumer is given an individual
supply at the domestic tariff. We have no
blocks of flats in Durban at all that are
metered in bull

It is a point though. It is a question of
policy. Wp: feel that each individual flat
occupier does look to the supply authority
to maintain his supply and we do not like
the idea of passing that responsibility over
to the owner of the block of flats. We
would sooner deal with the individual.

Question 12. We have a bye-law in our

tariffs that covers this particular point, that
if anybody does sub-meter in the event.. .

particularly wanled that, say in a comm
cial building, and wanted to sub-meter, il
can be or could be agreed t0). In which
case, if he did re-sell he must sell at the
other words, no profit is

1f tenanis are metered individually, we
in Durban allow for the first 20 meters of a
block to be charged for at the normal rate.
which we will say is £4 and all over that
would be £1 cheaper. They would get them
ata lower rate.

Connection fee if a consumer is given high
tension  supply—here again, dealing with
the domestic consumer, that does not
apply. because generally we give the supply
direct to the consumer at low tension.

If this were referred to an industrial con-
sumer, then we certainly do take account
of the voltage of the supply, and it is
normally given at a sligatly lower tariff,

depending on the actual voltage, and how
many steps of transformation until we step
the actual tariff.

I think that covers it in general.

QUIZMASTER: Not guite Mr. Simp-
son. Would you just cover connection fee
for high tension?

Mr. R. M. 0= SIMPSON (Durban): Con-
nection for high ension supply—we have
in Durban no . . . e no difference
for the actual connection fee to a high ten-
sion consumer. He gels it at the same fee
as the normal low tension consumer does.
It is just the standard fee that is paid.

QUIZMASTER: In connection with the

high tension supply, do you finish at the
high tension switch?

Mr. R, M. O. SIMPSON (Durban): Yes,
we finish at the meter. The consumer has
10 supply the controlling switch, and_the
metering position, and our supply finishes
at that point. That is high voltage.

QUIZMASTER: Thank you, Mr. Simp-
son. There you have the conditions as laid
down by Durban. 1 think that was the
general idea of this question, 1o find out
what is happening in South Africa,
gencrally, and the person who asked the
question can take his choice, and decide
gg;thns own uLicy. 5o if any others have

ifferent methods will
i | they please let us

Mr, D. MURRAY NOBBS (Port Eliza-
beth): The questioner aSks what is the
general practice, and 1 suppose that prac-
tice varies all over the country. In Port
Elizabeth, owners of blocks of flals are
required to provide a meter room in which
i contained a domestic service meter for
each flat; in other words, each flat dweller
s treated as a separate consumer and is
supplied in terms of the Council’s domestic
wriff. A connection fee of £26, the same
as for a normal residential property is
charged for the first flat, and a connection
fee of £5 is charged per flat for the first flat.
and a connection fee of £5 is charged per
flat for the remainder.

It was suggested recently that a bulk

Iy be given to the owner of ach block

su)
of flats, the advantages claimed being:—
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Fewer meter readings, fuse calls, dis-
connections, irrecoverable debis and
accounts to be maintained.

Less correspondence and queries.
Pmmpl payment of accsunts by flat
ow

(There being pmv.smn in the Tarif
for 5% discow ccounts are
paid within fm.lrlmn days of rendi-
tion.)

)
5)

Less billing and machine work.
Less work for the Deposit Sub-sec-
tion,

On the other hand, there were several
disadvantages such as:—

() Reluctance of owners (o provide
sub-metering, and therefore inability
to control the use of electricity.

(2) Objection on the part of tenants 1o
being sub-metered by the owner of
the building,

These disadvantages were considered suf-
ficient. justification for retaining the present
system of individual consumers. As a point
of interest, consideration was also given
recently 1o installing prepayment or slot
melers for uch flat-dweller, the advantages
claimed being:

(1) No accounts (o be rendered.

(2) No disconnections.

(3) No bad debis.

4) No machine accounts.

(5) No special readings.

(6) Less correspondence and queries.

The disadvaniages of this form of meier-
ing are, however, as follows:

1) Pilferin; rticularly in the case of
) metered nhis.

2y
€]

Deposits against pilfecing.

slnl meters would have to be instal-
in the flats and not in the central

mclcr rooms as at present.

More work would be involved for

the meter reader controller as he

would have to visit each fal.

As many flat-dwellers are in business

all day, arrangements would have to

4
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be made to collect when convenient
1o the consumer.

A decision would have to be made
whether the Council would take
responsibility for the  installation
and maintenance of the rising main
wiring, or hold the owner respon-

()

In the case of office blocks, the owner
can take a bulk wpplv and sub-meter his
tenants if he so . Alternatively, pro-
vision can be md: by the D\.pnrunznl o
m:i:x each ﬂnnr separately. Where shops

v the ground floor these are supplied
\hrnugh mdlwduul meers.

Where a bulk supply is taken at high
tension, a connection fee of £26 is charged
up Iu 25 KVA and £45 is charged above

ML F‘ STEVENS (Ladysm Mr.
Quizmaster, | intend o be brief.
In answer 10 question No, 10, at Lady-

smith we do have a central point in blocks
. all meters. We do not supply
blocks of flats in bulk, any other con-
sumers supplied in bulk are supplied on a
maximum demand plus energy charge

tariff.
As far as making profit out of re-sale of
current is concerned, | cannot see how much
done about it if it is done on the

quiet,

In answer (0 question No. I3 for each
connection there is & full connection fee
charged. and in the case of high tension bulk
consumers—they are charged a fixed fee of
£15 covering the first 15 feet of cable in-
volved, and for all extension cables.

Mr. E. DALTON (South West Africa);
don't represent an undertaking Mr. Quiz-
master, so | cannot answer the questions,
but would rather pose a question. 1f a large
block of flats supplied with bulk supply, and
the owner is permitted to sub-meter, would
he not then, in fact, be a supplier of elec-
tricity? There may be difficulty in terms
of the Factories. Machinery and Building
Wark Act or Ordinance in the case of South
West Africa.

Mr. R. W. KANE (Johannesburg): 1
think. to answer Mr, Dalton, that a govern-
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ment or provincial buikding would claim t©
be a separate Supply Author.ty!

Coming back (o the other questions, in
Johannesburg. Question 10, we do give a
bulk supply to any bm]dll\g. whether it is
cntirely flats, or a mixture of flats and offices.
Question |1—we charge the normal room
tariff, or, where mixed, a demand tariff.
Then we come to the question of profit.
Some years ago we had a by-law, which
more or less stated that nobody should re-
sell at a profit. The legal people seemed to
think that once you had sold the electricity
you had no right to control what happe:

10 it subsequently.

There have been one or two incidents in
Johannesburg recently, only a few, but, like
everything else, they seemed to assume
major proportions, and a recent alleration
10 the tarifl has merely laid down that whue
anybody is metering or re-metering they ca
only charge the applicable municipal il
It still means that they would show what
one would call a slight profit in some cases.

Question 13 falls away as far as Johan-
nesburg is concerned.

When we come to high voltage supply,
once again it is a question of average. The
high voliage cable to a bu'lding, under cer-
tin circumstances may only b measured
fram the nearest street corner and they pay
for that. The switch itself is supplied by us,
the installation of a transformer, and all the
cabling up to the low voltage switch is done
by us—at their expense,

QUIZMASTER: Thank you, Mr. Kane.

1 did want to take Mr. Kane up on a
paradox which he mentioned this afternoon,
and that was that lhcy chargeﬂ their Native
areas al cosl, an he Native areas
they were allowed m c!l:rgc the normal
tariffs and thereby made a profit—and yet
he is increasing his tarifis very shortly. T
couldn't quite make that one out!

Mr. R, W. KANE: Do you want an
explanation, Mr. Quizmasier?

QUIZMASTER: No, thank you. Kane
is Able!

ELECTRICITY
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Mr. J. DOWNEY (Springs): In regard 1o
these questions, Mr. Quizmaster, | find that
the system adopted in Springs is very simi-
lar 10 that of many other Reef towns

The cost of the service connection, includ-
ing the meters is paid for by the consumer,
plus 10%, actual cost, all consumers are
metered individually if they so desire, We
adopt the policy that the consumer is always
right, and if he wishes to be metered indi-
vidually and is prepared 1o pay for il, he
can be metered individually. In one case a
bulk supply is given 10 a block of rooms
where the owner wishes that he become the
bulk supplier, He pays the t1otal cost of the
installaiion, he also pays the toial consump-
tion deposit; each ong is added up as indi-
vidual consumer, but the owner is respon-
sible for the total payment to the council.

In many cases of blocks of flats, and it
is desirable (we have laid it down as a pollcy
ver possible) to use the consumer’s
sub-station as a mutual service sub-station.
Where the council, to its own advamlg:.
can supply other LT consumers from
same sub-station. Tnis has wmkod
exceedingly well, as it climinates the prol
lem of ﬁndmg a sub-station site, By inter-
connecting the various sub-stations, both
through |hc high-tension ring, and through
. we find ourselves with a fairly flexible
means of distributing the LT supplies.

In regard (o meters in a block of flats, we
consider that it is unnecessary and undesir-
able that every meter should be placed in
one room of a block of flats of 10 or 20
storeys, to put all the meters in the base-
ment would be asking quite a lot, What we
allow is a rising man and a cupboard on
the la of each floor, and each flat is
melered in that cupboard. It saves the meter
reader running round, he has casy access.
he does not have to worry about whether
the consumer is home or oul, and so it is &
simple means of taking a meter reading.
and provides a very efficient means for the
department to conirol the supply.

In every case, as | said previously, if addi-
tional meters are required for offices, or for
any other purpose, that meter is supplied by
the department ai cost—installation cost -
and therefore it eliminates the requirement

oul
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of the owner having o employ a contractor
to put an additional meter in. We do not
permit sub-metering. If you want to sub-
meter we put it in for you, and you pay for
it. And that eliminates all those problems.

In regard to bulk supply, if a consumer
wants a bulk supply on his own, which can
be of no mutual benefit to the council, he
will pay for the total cost of the installation
If he requires a transformer we will hi
it to him, and he will pay the rental for it.
but he pays the total cost.

Mr. R. M. O. SIMPSON (Durban): There
is just one fittle point 1 would like to make:

may have conveyed in my remarks earlier
that we allowed meiers in every indiv'dual
flat.

Whilst we individually meter cach flat,
we do centralise meter position in blocks
of flats, either in one common meter room,
on the ground floor, o, in very large blocks,
in meter rooms on each alternate floor.

Mr. C. LOMBARD (Germiston): Mr.
Quizmaster, [ feel that the charge for
service connection should be based on the
cost of the service comnection from the
boundary to the consumer’s meter board.
atherwise it would mean that the man who
has to take a very long service connection
from the line across the street would be
penalised.

To this cost based on the length of service
connections from the boundary 1o his con-
sumer's meter, should be added a charge
baised on the average length of service con-
nections from the consumer’s boundary (o
the mains.

Thank you Mr. Quizmaster.

Mr. A. R. SIBSON (Bulawayo): Mr.
Quizmasier, the question really divides itself
into two, I think, The question of a con-
nection fee for the service connection as
such. by which I mean the last lap of the
supply mains, and the rest of the system that
may be required 1o feed the particular con-
sumer.

Now in the built up areas, it is oaly the
former part that really is peculiar 1o the
particular consumer, and in Bulawayo we
have a nominal fixed fee of £5 per consumer.

ECTRICITY
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It bears no relation to the cost. It is not
intended (o, It is merely a nominal figure
largely to get & little extra revenue, and it
roughly amounts 1o about a fifth or a sixth
of the actual cost of connection. It is purely
a matier of policy as to whether you make
a connection fee at all. It is merely another
way of getting revenue. If you don't get it
that way, you get it through the tariffs.

Where you have individual consumers
who, by virtue of their geographical position
impose an abnormal cost on the supply
authority, particularly in rural areas, it then
becomes justifiable to recoup the authority’s
cost in some way or other.

1 have. on several occasions in the past,
indicated to this Association the method we
employ in Bulawayo, which is to relate the
connection fee to the area of the property
being served, on the principle that it is the
area of the property and not the distance
run by & particular distribution main which
imposes the cost on the supply authority.
because the area of one property makes it
necessary (o go all the further to a neigh-
bouring property. It may be that the supply
mains (0 the first properly owner are merely
100 yards long, but by virtue of his posses-
sion of 10, 15 or 20 or 30, acres he makes
necessary 10 go perhaps & quarter of a mile
to his neighbour. Now the additional cost
has been imposed by the man who owns &
large piece of land. Therefore, we adopt a
formula which I have given before, but I
will give again, which is € = bM + d
ino the Root of A, where C is the con-
nection fee in £'s; b is a constant; M is the
distance from the centre of gravity of the
load: d is another constant; and A under
the Root sign is the Area in acres of
property — and 1 leave it 1o you to work
it out.

QUIZMASTER: | am goong to close the
discussion on that now. 1 think the poser of
that question has had various answers from
which he can make his choice.

1 am now going on to Question 15,
because. although this question was dealt
with last Convention, it was only dealt with
in a very superficial way, and it has been
asked again and that is:
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“What are the main factors which

influence the supply engineer in his choice

¢ or aluminium for his over-

head conductors in any electrical reticula-
tion scheme?”

Mr. C. LOMBARD (Germiston): Mr.
Quizmaster, | am going to be very brief.
The factors influencing the choice of copper
over aluminium for conductors are technical
<considerations, economic considerations and
price stability considerations. The latter are
quite important, use, as we know,
schemes are more often than not planned
manths in advance of the time that they will
be carried out, and price fluctuations in
basic metal prices rather inconvenience
supply undertakings.

Mr. A. A. MIDDELCOTE (Burcau of
Standards): Mr. Quizmaster, | believe in
‘most  countries it is just an economic
question, except in the Federation where I
believe they once constructed a line of
copper, despite the fact that it was cheaper
to make it from aluminium; but they con-
sidered it was cheaper to make it from
copper because copper bought in the Federa-
tion was cheaper than copper bought any-
where else.

QUIZMASTER: 1 may as well tell you
the answer to that one. The whole point is
that the line is only temporary, the copper
will be regained, refined and then sold.

Mr. C. R. HALLE (Pictermaritzburg):
One of the main reasons that decided us was
of course that people don't steal aluminium;
but strictly speaking we went into this very
carly, because of course we couldnt get
copper. You people were closer to the con-
trollers, and | suppose you managed 1o get
the copper. Then the other very big point
was that we have an aluminium factory in
Pictermaritzburg, and we boast a double
88 KV line, and everything, bus bars, the lot
are aluminium, as we have an aluminium
factory in Pietermaritzburg — we hope you
will all follow suit and use aluminium,

Mr. R. M. O. SIMPSON (Durban): T must

just support the other speakers. It is, 1

lllpg:zu. 10 a large exten, an economic
problem on normal low tension reticulation
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systems, bul you cannot always deal with
the question of price. 1t may be cheaper
originally © put up aluminium, but you
have to take into account the district in
which it is constructed, and particular care
has 1o be taken very often which, sometimes,
reacls against the economic advantages,

With regard to higher voltage lines, trans-
mission lines, of course, other problems
come into the picture, and the economic
problem may not be the only one that
matters, dealing with the very long, and
high voltage transmission lines.

QUIZMASTER: We have
evening somebody wi 1 ought (0
sing for his supper. and that is Mr. Lane,
who is one of the world authorities on trans-
mission, and who was until recently Chief
Transmission Engineer to the British Electri-
city Authority. I wonder if Mr. Lane would
like (o contribue to this?

Mr. F. J. LANE (London): This is
perhaps more of a distribution problem than
a transmission . but I am well aware
that this problem has been very extensively
examined in Bi there have been, at
times, economi vantages in favour of
aluminium. but that situation does not exist
today, 1 think the general practice is to
use copper conduclors, the fechniques in
respect of which are well understood for
copper. whereas certain new techniques have
to be introduced for the use of aluminium,
You are often faced with the bi-metal
problem, where the aluminium terminates
and there is a change fo a coj uctor,
so that there are a number of technical
problems, as well as the economic problem,
I think the general preference. as far as
British practice is concerned, is 1o stick 10
copper unless there is a very significant
change in the prices of the two metals.

QUIZMASTER: Thank you. Mr. Lane.
1 thought you would have gone on to high
voltage problems as well.

th us this

Any further contributions?

Before T go on to any further questions,
are there any of the numbers which anybody
would like specifically to have discussed,
which we have not dealt with as yet?
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Question No. 6:

“Lightning has been very active in the
Free State during the past summer, and
undertakings with an extensive overhead
system have come in for more than their fair
share of trouble, ranging from broken
insulators and H.T. lines to smashed
domestic services and damage lo consumers'
property. A feature is that cerfain places
and premises seem lo be picked out for
repeated damage, while other sections of line
and adjoining consumers are apparently
immune.

(a) Is there any truth in the belief that

lightning always strikes in the same
vicinity?
If there is, would it bz possible 0
invite it to take a more innocuous
path such as, for example, via a well
carthed aerial pole?
What is considered optimum spacing
for arrestors on L.T. reticulation
systems?
Can anyone give details of the French
“Deionising” idea for the protection
of overhead lines, presumably earthed
plates on the poles near the lines?”

Mr. L. L. LANGTON (BLCC.. Salis-
bury): On recciving this rather comprehen-
sive question in Salisbury, we referred it to
Mr. R. B. Anderson of the E.S.C. up there
many of you may remember he offered a
paper 1o the S.A. on the subject some
lime ago, and was awarded a gold medal
on it.

(b]

(¢

He has very kindly written up a reply.
which I shall’ ask Mr. Molyneaux of the
Rhodesian Railways (o read out (0 you.

Mr. G. €. MOLYNEAUX (Rhodesia
Railways): Mr. Quizmaster, Mr. Anderson
deals with the question as follows: —

(a) The existence of well defined storm
Eulh»; has been proved on several oceasions,
ut generally speaking they would be related
to peculiar topographical features and
dependent also uﬂu the (ype of climate pre-

ling. In the absence of such storm paths
usual to assume, and there is statistical
evidence o support this. that lightning
strikes will be distributed at random over
any given area. The actual point struck,
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however, will depend upon the relative
heights of tall structures of trees. or in open
ground it may be affected by localised areas
of high conductivity in the soil. Generally
speaking, overhead distribution lines in built
up areas are well protected by the surround-
ing buildings and trees from the more severe
discharges which are more likely to sideflash
to nearby tall structures,

By far the most frequent lightning dis-
charges, however, are those of low current
up 1o say 10.000 amps peak. These strokes
can proceed to ground within 40 feet or 50
of tall earthed structures, and eould there-
fore terminate frequently on distribution
lines in the vicinity. The amount of damage
done would depend largely upon the type of
construction used and the insulation level of
the line; for example, lines with well earthed
overhead earth wires would not prone
1o damage as compared ta open wire sysiems
on steel poles, and also if the lines are
erected on wood poles, the terminal points
would be most affected.

(b) It is certainly possible to invite the
more severe lightning discharges o take a
more innocuous path via an earthed aerial
pole which is high cnough above the sur-
rounds, but the radius of protection is
dependent upon the lightning current in 1l
stroke. To be effective however, these poles
would have to be erected at (oo close an
interval and this would be quite unecono-
ical excepting for special insulations which
would merit such protection, such as an
explosive magazine.

(c) Low tension lightning arresters would
only be cffective protection for equipment
installed in very close proximity ie. up toa
few circuit feel away, and consequently it
is better to locate lightning arresters on the
terminals of the apparatus 1o be protected
1t is fairly common practice, for instance,
{0 mount arresters directly on Consumers®
metering pancls.

(d) French “deion’sing”
protection has also been tried out
and what would appear © be exiravagant
claims are made for its success. The device
consists, so far as | am aware, of parallel
plates one of which is earthed, fitied in
tension insulator strings and apparently this
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would introduce additional capacitance o
earth on the Transmission System

This would, of course, reduce the surge
impedance of the transmission fine and
thereby the lightning currents to cause flash-
over would have to be higher and are, o
course, less frequent. However,
Opinion it would require a stai
parison of the performances with a conven-
tional transmission line to ied out
Over some years before the effectiveness of
the device would emerge. There would
appear to be some doubt as to the
“deionising” theory which purporis to
explain the phenomenon, but these days we
are almost trained (o belicve that anything
is possible!

Havmg said the foregoing, | am not sure
if 1 have been helpful 1o the questioner, but
in my opinion the amount of lightning pro-
tection which should be applied under any
circumstance, is closely deermined by the
ecomomics of the situation in which is
included the value placed by a supply
of authority upon the goodwill of his Con-
sumers or his projected Consumers. It would
appear that a very nearly complete answer
o this problem lies in the application of
auto-reclosing switchgear. The majority of
faults which oceur on any system are
Emmlcnl and do no permanent damage and
lﬁuemly. if the circuit could be inter-
especially on the affected phase only,
and reclosed immediately the disturbance
has passed, there virtually is no interruption
1o the supply in the majority of cases.
“Thank you for the opportunity of making
@ few remarks in this interesting forum.

Mr. C. LOMBARD (Germiston): With
Tegard to («) — from my own observations,
I would say that some areas in the same
districts lightning-prone than
others.

are more

Referring to (b) 1 don't think it would

Ip much as the area or zone that would
b protecied by such a pale, even though
it might be nl é considerable height, is lmlv
smal iecied zone would be
ot a'came Wit the pole top as the apex and
With the slanted side at an angle of between
1S and 22} degrees from the perpendicular.
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With regard 1o (c) in view of the fact,
that mmL low tension lines are of Imliud
end:

T think we should ndupl the
attitude. Ihnl Ilghuung protection is provided
by the supply authority for its own equip-
ment, and that consumers should install
their own lightning arresters 1o prolect their
equipment. In facl, in new installations, in
many towns, it is compulsory for consumers
to provide suitable valve type lightning
arrestors for their installations,

With regard to (d). I assume that this
question refers to the Cougnard deionisers,
invented by the late Jerome Cougnard as
protection for overhead lines against light-
ning A paper describing an experimental
installation of this type of lightning protec-
tion, and reporiing amazing results on a
16 mile 33 KV solidly earth neutral overhead
wood pole fine, which had previously been a
consistent. poor performer was presented by

. Ecknal, Senior Engincer of the
Research and Development Department of
the Philadelphia Elecirical Company, before
the Transmission and Distribution Commit-
tee of the Pennsylvania Electric Association,

and published in the American Journal
“Electrical World" of 16 March 1957. An
abstract of this paper, entitled * Mys:ermua
Protection Against Lightning”™ appeared is
the Electrical Times of April 4th, 1959, The
Philadelphia Electrical Company's interest
was first aroused by claims that lines and
equipment in France, Africa and Canada
were operating trouble-free at various volt-
ages after the installation of some 10,000 of
these deionisers.

It is still somewhat of a mystery how these
Covgnard de-ionisers function.” His theo-
retical explanation is difficult to comprehend
in_the light of conventional thinking. and
still remains to be proved or dis-prove

He theorised lhal lightning is created when
sufficiently high voltage is induced i clouds
y the galactic magnetic field cutting across
lhem at 2000 miles per second. The light
ning stroke fonises the atmosphere and some
of the ionised air is blown free of the stroke
y nd. These clouds of ironised air
are called “vertical lightning,” or, more com-







Die VERENIGING van MUNISIPAL

monly “ball lightning.” and on coming into
comtact with the power line. the cloud of
ionised gas attaches itsell (o the conductors
and is propelled along them by the wind, He
recognised that moving gas has inertia, there-
fore when the cloud of ionised gas travelling
along the conductor comes 1o a sharp turn
it tends to keep moving in a straight line. 1f
for example this occurs at a dead end string
of insulators, the jonised gas passing across
them may cause power flash-over, and sub-
sequent ﬁn: tripping. He reasoned firstly
that the cloud of ionised gas might be pre-
vented from passing over the insulator string
by the use of a barrier placed in its path,
or secondly, it might be guided around a
bend in the line by use of round-out jumpers.
Both these methods are employed on the
Philadelphia Electric’s experimental line.

1 think that the previous speaker gave us
a description of these ionisers Mr Quiz-
master, but a few features of these deionisers
have impressed me.

One is that they are very simple and
inexpensive (0 make. As a matter of fact it
more of a plumbers job than anything
else. In using them there would be quite a
considerable saving in cost. Another feature
is that no special atiempis have to he made
1o obtain low earth resistances,

Thank you.

QUIZMASTER:  Thank you. Mr.
Lombard, for your very considerable
rescarch into this matter for us.

been raised as 10
whether or not Municipal Electricity Under-
takings should emEloy pupil engineers. One
particular undertaking does not do o, as
experience in the past has shown that at the
end of the two-year pupilage it was not able
to provide permanent posts for all such
pupil engineers. ‘The opinion of other
Undertakings in regard 10 pupil engineers
sting, particularly in regard 10

er the training received in a municipal
undertaking would be benelicial to the pupil,
whether some guarantee of future employ-
ment should he given, or whether the cost
involved in the training of the engineers
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would be worthwhile for the future of muni-

cipal undertakings in general

1 think it might be taken in wo parts,
Whether the quesiioner means that a pupil
engineer is a graduate engincer and having
a two year college apprenticeship wi

un

through-
out and take their examinations while
engaged as pupil engincers,

Mr. A, R. SIBSON (Bulawayo): Mr.
Quizmaster. | had mnot really intended 1o
speak on this, because I haven't a great deal
fo say, but I think somebody ought to start
the Ball rolling. The question obviously does
refer 1o graduates, and 1 am rather infrigued
10 know where the questioner £ets graduates
from that he is unable subsequently to em.
ploy. We have had the greatest difficulty in
fecruiting graduate pupil engineers, and and
as a rule it is not a question of wondering
what 1o do with them after they have been
with you some time, but wondering how o
keep them!

Certainly as far as we are concerned, if
we could ‘gt graduate engincers we would
be only 100 glad 10 employ them and only
o happy to continue their employment if
they proved satisfactory.

The other class of pupil
different problem, and, 5
situation varies between the Union and the
Federation. In the Federation we require
a graduate engineer to be ultiniat ly a
chartered engincer, in the sense that he is @
member of one of the London Institutions,
and the requirements. particularly of the
Electrical Institution, are such that it is ve
difficult_indeed for men to qualify in the
Federation, and this makes the employment
of student electrical engineers very difficult
indeed.

But certain steps are being tken, of which
you, Mr. Quizmaster, will be well aware, to
incorporate in the local training. & period of
training overseas, and enable cortain sections
of their examinations 10 be carried nut there,
where better facilities exist.
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In the Union I think the emphasis is not
so much upon a chartered status, in the
sense of membership of British Institutions,
but rather upon university education alone,
and 1o some extent, perhaps, membership of
your own South African Institution. Insofar
as the latter is concerned, I think the position
is a little easier than it is in the Federation,
so presumably there is no great difficulty in
the training of pupil engineers in either
category in this country.

However, | think it is important (o say
that only in the larger undertakings will the
proper facilities exist for either type of train-
ing. we wary about
attempting to produce engineers from a
background whi inadequate as regards
the technical equipment, and ihe quality of

e stafl with whom the engineer will be
likely 1o mix,

Mr. A, A. MIDDELCOTE (Bureau of
Standards): Mr. Quizmaster, just restricting
this question to the training of graduates: [
think we all should aim at a higher standard
of graduate. The university training should
be based on producing an engineer who is
capable of thinking, and subsequent training
to build him up to an engineer of great
stature should encourage this art of thinking.

From what I hear of the various engineers
in municipalities, I think that they would
soon be taught not to think if they went
there straight after university!

But seriously, | think that no municipality
has o moral right to undertake training of
upil engineers in this country. Some of the
igger ones might do it, but probably one
might, if one is to insist on traning them in
this country and not sending them overseas,
for pupilage, ake a leal out of another small
country situated to the north of England.
This couniry was rather worried aboul losing
all its engineers to a far more industrious,
shall we say, neighbour in England, and it
undertook @ system of training whereby the
power  companies, various  switchgear
‘manufucturers, and certain machine manu-
facturers came together and offered a com-
prehensive pupilage whereby the schemed
out the pupils’ training and they went first
to an undertaking, then 10 a switchgear
factory. then to a, shall we say, cable
factory, and finally probably ended up at

RISITEITSONDEI

SUIDELIKE

HIKA

the municipality which, during the training
period, kept its eye on this man.

I belief this is the practice which they are
trying to encourage in Scotland, to stop the
English pinching their good engineers.

QUIZMASTER: Any further comment
on this one? | can perhaps give you the
scheme which is in US¢ in Salisbury, but it
is not for graduate engineers of course,
because we haven't a university, and like

Mr. Sibson we find it difficult to get
graduates, and we have to wse other
methods,

The scheme in Salisbury is confined to
persons of adeguate educational standards
to secure exemption from the Common
Prelim. Examination of the Institution of
Electrical Engineers o enable them to study
Part 1. and such pupils are indentured for a
minimum period of 5 years.

i furnished by large
y undertakings. coupled
| study available Jocally
are adequate, eventuglly, to secure pro-
fessional  qualification, ~ where the end
product is obviously limited in scope and
experience. So in Salisbury provision has
made for sclected pupils, afier passing
Part I of their examinations 1o be paid
10 go overseas to the United Kingdom, to
complete their training under a sandwich
course scheme.

There aliernate periods are spent at the
works of large electrical manufacturers, and
under full-ime courses of study. Un-
doubtedly engineers qualified in this manner
will normally be more valuable 10 an under-

We feel that with the growth of the
electricity supply industry these pupils can
be re-absorbed when they come back - in
'Hf:l we actually tie them 1o come back Lo
s for at least . year, so that they are not
attracted away, us a lot of them are.

Actually the point in the question is the
fact that 'we might lose them. When all is
sdid and done, we have a duty in this matter.
IE everybody in the larger municipalities
adopts & scheme of this nature, it seems to
me that we are carrying out our duty in
providing more engineers, which is what it
wour job to do,
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It is now after 10 o’clock, and it is up to
you whether you want to carry on, I am
quite willing to carry on, The President says
up to the meeting,

(IT WAS DECIDED TO CARRY ON
UNTIL 10.15 p.m.)

Has anybody any \pcc\al question’ which
he would Tike o hear?

“In any electricity undertaking many im-
partant senior official started their careers as
artisans with the undertaking. The method
of selection of artisans for promotion to a
chargehand’s rank therefore, has a pro-
nounced influence on the quality of the
applicants who will, at a later stage. be avail-
able for promotion 10 more senior positions.

() s it possible and desirable in Muni-
cipal service that staff regulations
should permit the appointment of the
most suitable applicant to a charge-
hand’s position, or must the vacancy
be filld by the almost random
selection of the individual who can
claim to be the senior suitable appli-
cant?

If the most cmmha:.- anp!n.am i\gl;
be appointed can the Forum sugg
an oql;':?mhlc system for the unbiased
ssessment of the merit of individual
artisans who apply for chargehands
positions?

Mr. K. ADAMS (Johannesburg):
Quizmaster, I have worked out an mmu
1o this question.

While one might like to befieve that ability
should always be the first consideration in
filling a promotion post, one must also take
into account the effects of a promotion on
the remainder of uw group who were ot as
fortunate. ¢ persons become signific-
amly dissatisfied or start looking for and
finding n\hcr employers, then the perform-
ance of the group as a whole is likely to be
impaired, standing  the possible
excellent qualities of the promoted person.
A promotion must therefore be arranged in
Accordance with what may be termed the
“stability™ of the group. If the »ubulu 3
poor, then seniority should be the on
which promation is made, since nm will
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have (hc least disturbing effect on the group.
When stability is good, then ability can be
the. pzedumlnanl factor,

I have spent the past year in an investi
tion of the stability and performance of
groups in terms of the financial prospects
offered 10 employers. A very clear theory
has emerged and from this 1 will provide this
answer.

The stability of an artisan-chargehand
group will depend largely on the size of the
group and the ratio between the remunera-
tion of the chargehand to that of the artisan.
The following statements are on
obscure but sound logic.

Consider a group of artisans headed by a
chargehand. If the sixth root of the number
of persons in the group is greater than the
ratio between the chargehand and artisan
mcum then the stability will be poor, and

should be the deciding factor in a
pmmuuun

On the other hand, if the income ratio
exceeds the cube root of the number of
persons in the group, then the seability 1
be and ability can be the dq
factor, For the intermediate cases,

llle
relative influences of seniority and ability
must be proportioned,

Under present circumstances, in  most
cases it will be found that seniority should
be the deciding factor, and this is one reason
for the relatively poor performance of these
groups. I hope that what I have termed the
Psalary gradient” will be steepened in the
near fu(un: Lh:ruhy contributing o im-
proved grol y and performance, and

allowin, nb!lll) s play an increased role
the ll\c%ul activities.

The merit assessment referred 1o in Part
(b) of the question, is a method whereby,
in theory, at any rate, some measure of
ability can be taken into account in a pro-
motion without upsetting an inherently un-
stable group. 1 dislike this idea completely.
Merit assessments can only really measure
wide variations in ability in but a lew facets
of a man's work, and the accuracy achieved
will never measure up to the opinions of a
good supervisor who knows his men. If the
Supervisor is insufficient, then merit assess-
ment will not help the situation in any case.
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Remembel
the promotion is the person in charge of the
urfﬂnisaiinn, 1f the right to promote is
delegated to a merit assessment, then “Big
Brother” will take over. Eventually, a Town
Psychologist will have to take his place and
will be superior to the engincer.

If the salary gradient is steepened, how-
ever, this apparent need will fall away.

QUIZMASTER: Thank you Mr. Adams.
You have obviously made a very great study
of this, and it will be interesting to read his
contribution more carcfully when we get it
in the proceedings.

Are there any more contril
question?

Well, gentlemen, as almost & quarter
past ten, I think we will close down for
tonight on the Forum. I would like 1o thank
all the contributors for contributing to our
Forum this evening. 1 think the President
will tell you that if there is further time

that the person who decides

jions to this
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before  the Convention we  will
possibly make an effort to he rest of
the questions, but 1 do think that contribu-

tors this evening have worked very well in

closes,
[l

et through such & large number of
questions from & very comprehensive
selection.

Thank you,

THE PRESIDENT: Thank you, Jimmy
Mitchell.

Ladies and gentlemen, we once again have
had the pleasure of observing our Quiz-
master operating, and 1 think you will agree
with me, that his ability constitutes a maj
success in this item on the Agenda. In
particular case, of course, he has been h:‘red
considerably by a renowned (reputedly)
Transport Manager.

We thank you, Jimmy, very much for a
very pleasant evening,

CONVENTION ADJOURNED at
10:15 pm.
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TRICITY

THIRD

On Resuming ar 930 am.:
THE
gentlemen,

(Convention-unnouncements followed).

MlTil_e President sent regards to Mrs, Jones,
heffﬁgglr;g. who had stumbled and injured

PRESIDENT: Good moming.

Yesterday moming | greeted the new
members, and 1 alsngmcmgnm! Mr. Gouws
2l the Provincial Administration, and 1 thi
It[ Would be fitting to have special greetings
0 8 number of guests who are here for the
M time. 1 refer to Mr. T. §. Bell of Federal
&w'“'ﬁllfy of Power. Mr. Bolek, PWD.
S.-..‘“”'“d‘ Mr, Lane of London, and Mr.
Smuts of the Department of Bantu Admini-
tration of the Union Government.

We will cither fill in this morning with
Teports of representatives, or, alternatively,
g‘_f; the reports on this afternoon, but there
Ay Usen a model specification for the supply

delivery of underground power cables,
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prepared by a sub-committee which has been
working on it for some time, and that will
be sent to all members. It does not necess-
arily mean that you have to comply with it,
but all the little points are there which we
think you should consider in issuing specifi-
cations.

Concerning your sub-commillee represen-
tative, and the various representations on
other bodies; the complete group of last
year's representatives have been re-clected;
ihere has been no change with the exception
of the Safety Precautions Committee, which
is now defunct. No appointment has been
made 1o the Wiring Regulations Commiitee
for the time being. In addition, Mr. Muller,
Bloemfontein, has been appointed a one-man
committee to deal with the Rural Supplies.

Now [ think we will continue with the dis-
cussions on Mr. Masson's paper.

Mr. P. A. GILES (East London): Mr.
President, 1 wish (o congratulate the author
on his timely and valuable paper on this
most important and pressing  subject of
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electricity supply to Native Townships. With
the growth of the Bantu population and the
need for housing of these people, the
problem of providing essential municipal
P rvices to the houses is one that requires
<udy from many angles. ﬁﬂrln:ularly from
the financial aspect and the ability of the
Native to pay for a proporiion of such
services s are provided.

East London has two Native townships
in being, and one in the process of planning.
and the necessity of providing the most
economical electricity supply system for the
new irea is apparent o all engaged in this
planning work.

A pilot survey of the living conditions of
312 families was conducte in the old
established  Native township of Duncan

the Native in the East London area. The
survey showed that less than half of the 312
families are self-supporting. The greater
percentage lived below the poverty line. and
about 157 had no regular income at all.

This information was available when an
extension of 970 houses, and 22 business
Gies was commenced on an_extension site
adjacent to the old village. On the basis of

only 350 to 400 families of the
0 ca idered

CTRICITY

UNDERTAKINGS OF SOUTHERN

plus £1/6/9d. per month
purchase price of the hous

The total monthly cost is therefore
£2/14/3d. for thirty years when the instal-
ment of £1/6/9d, falls away. The electricity
bill for four 60 watt lgmps is expeeted 1o be
16/3 per month and in some quarters it is
contended that this figure may be too high
at the moment but will look more reasonable
when economie conditions improve.

stalment on the

The clectricity distribution scheme to the
extension consists of two sub-stations on &
length of underground _electricity cable
(which is favoured in East London on
account of the high winds), plus g0 simple
type street lamps about 150 feet apart. The
oceupiers of the business sites, the butchers,
milk depots, fish fryers, and 50 on will pay
normal standard tariffs as applied to trading
coneens.

Referring to the paper, I would say that
comparatively little damage is done to street
Tights and overhead wires in the village as &
certain amount of control aver Native youths
is exercised by the elderly Natives who have
elected 1 committee who meet the Council’s
Chairman of Native Affairs Commitiee and
Hhe skl Ba“r‘ll\u ASminislralian Depart-
onthly, and such maters
and acted Ilpyﬂn, SEeckiaiy

n be as
city, and their ability to pay their
electricity accounts has 1o be assessed

is being administered
a5 a selling and letting scheme. The houses

at and consist of 3 rooms
and a kitchen. Euch dwelling is set back 15
feet from the roadway on a plot 40 feet wide
by 80 feet deep. The height (o the apex of
the ashestos roof is 11 feet and to the eaves
81t 3 in, and services for electricity supply
will af necessity require to be by the over-
head cable loop system, standard overhead
services being oui of the question owing 10
the low height of the houses

The purchasing terms for the houses are
£12/10;- deposit, with repayment of the
balance over thirty years. and amounts
involved are £1/7/6d. per month for ground
rental as the land is never sold, and this
figure includes. water, sewerage and roads,
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Mr. Chairman, 1 wish to
k Masson for some very fine hints
on distribution given us in his paper.

Mr. D. LEES (Benoni): Mr. President,
gentlemen: Mr. Masson is (o be congratu-
lated on the presentation of a paper on a
‘most interesting subject, “The Electrification
of Banty Townships™ and as requested in
his introduction, I feel that it may be of
interest to present a few facts and figures

relating 10 Daveyion Bantu  Township.
Benoi, which [ suspeet fll in_ the
uthe

s category of luxury townships.

Daveyton today is a township of some
8600 sites, comprising at present 8,184
council houses. 32 privately owned houses,
26 churches, 31 business premises and a
Municipal Brewery of 1,600 installed H.
of electrical plant, together with a Ci
Centre comprising  Administration Offices.
Police Station and Barracks, C Post
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Office, two Banks, Beer Hall and a Social
Centre which is under construction.

The decision as to the type of reticulation
W be adopted was based on experience
eained ai the older Benoni Bantu Townships,
which provide an _underground EH.T.
system, overhead LT. Mains and looped
service connections serving approximately
2000 houses, all of which are wired.

The maintenance costs of this township,
due 10 vandalism, lightning and other faults,
directly attributable to the overhead lines,
total £1.760 cach year. The maintenance
costs of the older townships, together with
the higher factor of safety offered by under-
ground cabling, led to "'f-x adoption of &

cable

pletely
For purpose of comparison, at this stage
it mayphgq:?mni that the sum total of cable
faults suffered in Daveyton to date (since
the switching on of the first arca on October
the 18th, 1956). consists of three damaged
5 core (225 P.V.C. cables, one of which
was attributed to a gramophone needle
having been driven into_ the cable and (wo
10 the picking of the cables by enthusiastic
gardeners. The cost of repairings these faults
amounted o a total of £15/0/0. During the
same period, vandalism was limited to the
damaging of 20 street lighting relays at a
cost of approximately £120/0/0 all of which
were damaged on the same night.

LT. Reticulation.

The low tension reticulation comprises
O.C.B. protecied underground cables feeding
cast iron distribution pillar boxes, which in
turn supply the P.V.C. service cables, The
service cables are installed on the loop
system a5 described by the Author. The
service cables are of the § core type, com-
prising 0225 x 4 core and one /036 carth
The neutral is earthed at each sub-
station and in each pillar box. i

Although the low tension reticulation ix
arranged 1o feed on a radial basis. 907, of
the pillar boxes are inter-connected.

Streer Lighting.

Daveyton street lighting installation is of
particufar interest and_complies with the
ruling determination of a minimum pole

ECTRICITY UNDE
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spacing of 400 fi. Incandescent lighting was

therefore ruled out, and a 5 ft. 80 W. double

tube anodised aluminium bodies fluorescent

fitting was chosen, which when mounted at a

height of 27 ft. on concrete gives

output of 0.02 ft. candles at the centre of
pan.

630 Street lighting units are in service, pro-
viding lighting in all major and in all side
streets. 37 double fitting units being pro-
vided in Eiselen Street which is a double
carriageway,

For street lighting control, an audio-
frequency remote control system  was
adopted. The adoption of remote control
equipment eliminates the orthodox pole to
pole cabling and all that was required was
to install a short length of 7/.036 cable
beiween the nearest consumer’s meter
and the street light pole base.

The audio-frequency relays were housed
in the base of each pole and actuated by the
transmitting unit installed in (he main sub-
station.

Apart from the fact that an estimated
£60,000 worth of cable was saved, the flex-
ibility of the installation (which provide 22
double “on and off”" channels enables con-
siderable savings to be made regarding con-
sumption. Experience has shown the ave
Bantu tends to retire 1o bed comparatively
early, with the result that street lighting.
other than for main thoroughfare and certain
selected points, could be switched off after
10 pom.

To illustrate this point, the average
monthly consumption for street lighting is
24,000 units on the basis of 220 burning all
night and the remaining 410 for three hours
each night. This arrangement has
found quite satisfactory, and in addition, the
channels have been arranged so as 10 provide
selective control of lighting in cach ethnic
group, which is “‘"““'ﬁn"‘“‘“* in times of
emergency. OF the 22 channels available, §
are at present in use, whilst the remainder
are available for future load control, two
rate metering and numerous other purposes,
as required.

This arrangement effects a  savin
£2.000 per annum on the consumplion of
electricity,
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At one stage, 20 control relays were
damaged by vandals, who removed the pole
cover plates and destroyed the relays. This
difficully was overcome by insulling the
relays inside the house from which the street
lights were supplied-

The fluorescent fittings installed are fitted
rspex cover for protection of the
tubes, and the control gear, due & the under-
ground reticulation system is virtually un-
affected by lightning.

5,000 hours, and it is estimated that a come
plete relamping will be necessary at
monthly intervals. This
tended to 24 months in the case of lamps
burning nightly. Experi
these figures are on the conservative side.

Since the number of lamps replaced (0 date
amount (0 75 out of a total of 1,260
House Wiring.

OF the 8,184 council houses at Daveyton.
6,549 are of ihe three-roomed type (iwo
bedrooms, living room, Kitchen and bath-
room) and 1,625 are of the two-roomed type
(bedroom, living room, kitchen and bath-
room).
In the former type, five lighting points and
int in the kitchen are provided,
5 ities in the smaller houses.
The lighting points are installed in the centre
of each room, as experience in the older
townships, demonstrated that side brackets,
or the provision of one lighting point
hetween two rooms, led to the installation by

residents of numerous illegal extensions,

Each house is metered and protected by
« miniature circuit breaker. Particular atten-
tion has been given 1o carthing. Earthing
the neutral as previously described at_each
pillar box, the provision of an earth wire in
fhe service cable, and also the carthing of
the cable armouring 10 the meter box, which
in turn is bonded to the housing conduit,
provides in all three independent carthing
conductors 10 each house.

It is of particular interest to note that to
date only one child has suffered a minor
electric shock due Lo an unearthed appliance,

in spite of the fact that the majority of
Daveyton residents had had no previous
experience of electricity, This is considered
o be to some extent, due to safety propa-
ganda disseminated by means of schools and
Council publications.

Staff.

The electrical staff allocated to Daveyton
consists of an Electrical Engineer, Wiring
Inspector, one electrician and two_ learner
Nalive wiremen, employed under the pro-
visions of the Native Building Workers Act,
1951, and the Electrical Wiremen's and Con-
tractor’s Act 1939 (both as amended). The
staff carry out all maintenance of mains and
services, housing, street lighting, brewery and
public buildings and have in the past two
years, carried out the electrical installations
of the Brewery, Clinic, Post Office, Police
Station and Barracks, together with the
wiring of 400 houses.

It will be obvious that the time devoied 1o
the actual maintenance of the reticulation
is of a minimum nature, in fact the only
maintenance found necessary, to date, is of
a purely preventive type.

Economics.

Naturally, it is the wish of every Electrical
Engineer o install an_electricity scheme
which will ensure, that future maintenance
costs are within reason, that foresceable
future loading requirements are met and
that the safety of the public is safeguarded
as far as is practicable.

I venture to suggest that each of these:
requirements has been met insofar as
Daveyton is concerned, There is no doubt
that the Bantu, both culturally and economi-
ally, is on the upgrade and that his demands
for electricity in the home will increase
tremendously within the next decade. With
this object in view, Daveyton is di
1 KW per stand.

The comparison between the domestic
loading at the Eastern Native Townships.
Johannesburg;  Wauville, Beno and
Daveyton, Benoni; is interesting. considering
that the majority of Daveyton residents are
of the comparatively non-urbanised type.
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Eastern Native

Townships Wattville Daveyton

February, 195§ L o 54 — 16
March. 1958 iy 5l 19
Aoril, 1958 e 4“4 33 20
Mav. 1958 = = 56 4 23
June, 1958 -2 ” 50 48 26
July, 1958 o g 80 53 29
August. 1958 g, 18 7 49 28
September, 1958 2 i 48 49 2
October, 1958 S alE s 43 47 2
November, 1958 S 52 4 23
December, 1958 = = 43 a6 24
JTanuary, 1950 . s s 41 - 19

635 412 278

This comparison indicates that one must not
expect the loading in & new township to build
up overnight and that consideration must be
given 1o the type of Bantu inhabiting the area.

The domestic tariff promulgated for
Daveyton provides for a basic of 5/~ for 20
units, thereafter 1d. per unit. On this basis it
will be seen that the average monthly con-
sumption during the period mentioned varied

tween the. basic of 5/~ to a maximum of

5/9d.

On the reticulation side the sum of £16,123
‘was paid out of the Services Levy to meet the
partial cost of bringin%_\he H.T. supply (o the
Daveyton boundary. The whole cost was not
borne by the Services Levy as European town-
sh‘;ss were fed en route by the Daveyton supply
cable.

Approval was received for the spending of
£75,341 from Services Levy Fund, on the initial
site and service portion of Daveyton. The
remainder of the internal reticulation of the
township was financed by means of external
loans repayable over a period of tweny years.

The breakdown of costs on the basis of
residential sites is now presented. It will be
appreciated that this breakdown of costs
provides for supplies to the Brewery, all

Public Buildings in the Civic Centre,
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supply w0 a 5000 Native Hostel Building
Scheme, a supply point for a 756 H.P.
sewerage works nearing completion, u hos-
pital and for 20 light industrial consumers.

(a) HT. Reticulation 012 6
(b) L.T. Reticulation 1617 0
() House g L o g
(d) House service connection 12 16 0
(e) Street lighting 3.3
() Meters and M.C.B's 410 4
(g) Sundries 128

The total cost per site being £61 |

It is unfortunate that during the develop-
ment of this scheme the price of copper was
at its peak, the average price paid being
£381 per ton. whilst the price assumed
during the planning stage was £240 per ton,
is or alone resulted in an overall
additional expenditure of approximately
£60,000 or £7/6/8 per site.

Thus, under normal conditions, the price
per stand would have been in the region of
£53/14/9

For the purpose of comparison the
Author’s “D™ proj | will be taken to
arrive at a cost comparison with Daveyton.
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As will be seen from the aforesaid break-
down of costs, the reticulation cost per si
which - comprises " reticulation, L.T.
reticulation “and house scrvice connection
which appear 1o be the only costs considered
by the Author, the actual cost for Daveyton
is £39/5/6 per site.

If the copper cost is now adjusted from
£381 10 £220 (ie. the ruling price today),
the above reticulation is thereby redu

by £6 per stand, which brings reticulation
©ost down to £33/5/6 per site, which is
comparable to the Author's “D™ proposal.

Should a scheme similar to Wattville (as
Proposed in the Author's “D" proposal),
have been adopted for Daveyton the annual
cost of mainienance, caused by vandalism,
lightning, ‘motor traffic, based on the Actual

atwville costs, would be in the region of
£5,500 per annum.

By the assimilation of the aforesaid
savings in runming costs that have been
effected at Daveyton (which cost £530,000)
it is considered reasonable (o assume that
the saving 10 be realised from the elimina-
tion of vandalism, lightning. motor traffic,
pole painting, replacement of street light
famps. ete. not 0 mention the numerous
desirable safety aspects, can be placed as
high as £160,000 at the end of the 20 year
loan period, which is equivalent to approxi-
mately £20 per stand

T therefore conclude that Daveyton, far
from being a Juxury township, is the most
economic type of reticulation that could be
considered for Benoni and would go so far
@S 10 say that the same economic considera-
tions probably apply 1o many other muni-
cipal electrical undertakings.

THE PRESIDENT: Thank you Mr.
Lees.

Mr. D. D. BROWN (Roodepoort): Mr.
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adequate supply of electricity for the house-
hold purposes at a reasonable cost

of a class of people

This mass trans
i totally unused to the

who are, in the m

facility of electricity supply, and who are
generally very, very close t poverty,
presents a cl iative, imagin-

ation and ingenuity of the town or city
electrical enginéer, who is called upon 1o
provide them with electrical services.

In fact in considering this subject in con-
junction with the changing face of the post-
war world, and the urgent need to stabilise
the urban Bantu people, and also to improye
their standard of living, | think it may
said that any engineer who meets this
challenge adequately is performing not only
a local task but a national one.

The most difficult aspect of this problem
initially was the funding of the various
works, and the situation was rather con-
fused, but in our area at least, it appears to
have sorted itself out with experience and
in this area now the pattern is generally that
the lpmwlsicul of a primary high-tension
supply and of the so<alled rudimentary
atreet-lighting is funded out of the Native
Services Levy. have no difficully in
obtaining funds from that source for that
purpose.

My Council, however, decided 1o illus
nate all streets from the outset, not only the
alternate streets, and also 1o ulate all
the stands. This additional street lighting.
and the additional sub-stations, and mains
for reticulation are funded by means of an
external loan. The capital charges resulting
from ihis additional street lighting form a
charge against the Native revenue street
lighting vote, and those resulting from
reticulation it is proposed Lo recover from
the charges applied to the consumers. These
latter charges are not unduly high because
the basic pt on system and

k 1 as

President, this question of the
and development of new townships for the
housing of Bantu people, has necessitated
the construction of houses on an unpre-
Cedented scale, An integral part of this
improvement of the living siandards of the
People i, or shoukd be, the provision of an

the poles are
stated funded largely from the services levy,
or from the street lighting vote.

Mr. Masson has disappointed me some-
what in that his information and statistics
stop short at the meter terminals; although
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of course his paper is tilled “The Supply to
Native Townshi but I consider ~the
internal wiring of the houses should be con-
sidered an integral part of the supply as
the most well designed reticulation scheme
will eollapse if satisfactory arrangements are
not made for the consumer to have his
house wired. Could we not have some
information from Mr. Masson relating to
the methods of wiring adopted and the cost,
and whether this cost is recovered in
advance or by means of the unit charge, or
@ special fixed charge to the consumer?

Tnn this regard I would say that it cannot
be too strongly emphasised that if a house
wiring scheme in any Bantu township is to
be a success, then we must forget completely
about our old standards of payment
advance. Here, 1 would like to say, | am
in complete agreement with the view ex-
pressed yesterday by Mr. Carr about the
need to keep in mind at all times the
ceonomic circumstances of the consumes
This is not a charitable gesture, but is quite
a sound and firm business principle, In our
area for instance we wire the house and
provide the service connection without any
cash payment by the consumer other than
the deposit on the electricity account, which
is a minimum of £1. As a resull we find
that we cannot keep pace with the demand
and receive applications for the supply as
fast as the houses are built and occupied,
and. I may add, the incidence of bad debts
is no_higher on a percentage basis than in
any European area.

=

The cost of the wiring and the service
connection recovered by means of a
monthly fixed charge which is designed 1o
cover the capital charges over a period of
seven years plus 4 margin for maintenance,
In Roodepoort we find that o monthly fixed
charge of 7/6 per consumer, in addition {0
the unit charge, is quite adequate for this
purpose.

The service connection, incidentally, is of
the overhead type so much in disfavour with
the Johannesburg municipality: in fact, 1
think some of us might have noticed that
we have been held up as a horrible example

CTRICITY UNDERT.
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in the photograph on Page 33. I have to
admit that I recognise the house, and I
recognise the reticulation system. I disclaim
all knowledge of the character with the golf
club. My chaps don't carry their golf clubs
around with them, and neither do they wear
their coats on the job!

regard 1o service connections, I am
quite adamant that this old method cannot
be improved upon in Native townships where
overhead street-lighting mains on ble
poles exist adjacent to the stands, It s
patently the cheapest method in these cir-
cumstances, and the only disadvantage
mentioned by Mr. Masson, viz. the
bility of an electrical accident during
painting " or working on the roof, after
deterioration of the insulation, is largely
obviated because the mains are brought in
underneath the eaves and well clear of the
roof. We use conduit for that purpose, and
1 would say that the PVC mains are as clear
of the roof as the alternative PVC cables
suggested by Mr. Masson

With regard to the jungle-like propensities
of small boys mentioned by Mr. Masson,
in connection with low service mains, |
would say that to my mind nothing is more
calculated to attract aspirant dark-skinned
tarzans than the PVC cables suspended
between the eaves of the houses on a con-
venient supporting wire, as illustrated on
page 35 of the paper

With regard to tariffs. in Native townships
generally, we must away from the
attitude that no surplus is permitted, because
it is permitted, but cannot used other
than on the Native revenue vote. Apart
from that the financial structure and setup
of the Native revenue administration is
identical for Europeans,

Although Native townships must be sup-
plied in bulk, and at cost by councils, their
consumers® tariffs must still be designed and
applied by the council for the internal
administrative purposes of the Native
revenue vote, and unless engineers interest
themselves in the tariff applied, although no
surplus may be derived there from, we may
find that the schemes founder on account
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of the sheer inability of the consumers to
comply with the financial demands made
upon them through unreasonable tariffs

A word about our own team and methods
From the outset we have used nothing but
Native wiremen in the wiring of our houses.
These Natives actually have no i
Qualfications, but were simply taken from
the gang, and we trained them.
we did take advantage of the possibi Ltci
of mass production — the houses are all
more or less identical, the conduit lengths
are the same, the lengths of wire are the
same, fittings are identical — and these
Natives work in pairs, and each pair com-
pletes six houses per five day week. The
wiring is all in conduit and the work is of a
very, very high standard — equal, [ would
say 1o any European work that I have seen.

Once the houses are connected however,
we do have the statutory difficulty of the
approach of incompetent persons to live
mains, We overcane this by employing a
Native who has the wiremen’s licence:
already had it in his possession when we
employed him, and he does all the live
mainienance  work an lhE mlﬂllamm-
reconnections, he
generally supervises me wntll nf |h= mhen

We are catering for the fuwre also by
employing nupli Native wiremen whom we
are (raining. for this purpose of live main-
tenance work in the township.

In conclusion, Mr. President, my thanks

again to Mr. Masson for his very stimulating

ind ‘va:u:alive paper, and my thanks to
lor your forebearance.

THE PRESIDENT: Thank you Mr.
Brown. We don't even play golf with our
jackets on,

Mr, A. R. SIBSON (Bulawayo): I will
be brief, Mr. President.

It is clear that this paper is arousing con-
siderable discussion, | want to emphasisc
what has almady been mentioned by several
Speakers — the need for keeping the costs
of supply 1o African V,uwn\hlps as low as
Ppossible, and in this respect | disagree with
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those who advocate underground mains,
eirlher for high tension or low tension sup-
plies.

In Bulawayo, we have gone in for aver-
head reticulation, both for high and low
tension mains, and the experience gained is
no worse than in any European arca, and
I can see no particular reason why one
should go 1o excessive steps in ensuring &
higher degree of continuity to an African
area than in an European one.

The system we adopt is o run 11 KV on
wood poles, and in this respect I would add
that our Director of African Administration,
apemflrally asked me to use wood poles,

because the only hazard he is aware of is

the use of steel Eo]es, together with a suit-

uMe piece of nx. for m: purpose of mm-
e part of

i o7 i

The low tension reticulation is vertical
construction. also on wood poles, with the
usual sphit neutral that we have always em-
ployed in Bulawayo. Each service has a
50 amp Yorkshire cutout, and the houses
are so arranged that they are in blocks of
cither two or four units, o there is only one
service to each pair of dwelling units, or to

each set of mur dwelling units.

The overhead services are three core
trefoil PVC leads which 1 showed to the
Convention last year. Each dwelling unit
has a miniature eircuit breaker: some of the
houses are metered, and in others we are
experimenting with the load control type of
metering, The internal wiring is done in
conduit, and the approximate number of
lighting and plug points in each is four to
five lighting points and two plug points in
each unit of dwelling,

Now I have detailed this with some care
in order to tie it up with the costs that we
have found on |h|s snrl of work. The cost
of supply—i.c. high and low tension
reticulation,  with
formers and includi
totals where there are two dwelling units per
single block, £24.59 per dwelling unit, and
where there are four dw:llmg umit:
block, £21.48 per unif
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This includes for a meter. In those areas
where current limiters are being used instead
of meters, the two prices I ha
down to £21.17 and £18.06
unit

The scheme as a whole is designed on the
basis of an after diversity demand of 1 KW
per dwelling unit.

was particularly interested, M.
President, (o hear of the experience in
Pretoria_in the use of current limiters. T
have referred to our own intentions in thi

ct. I have yet to accumulate experience.
For that reason I was very glad indeed to
. Wilson give the figures that he did

of their experience.

Tt is obvious that local habits and customs
will vary the circumstances from place to
place, but the load factors indicated by Mr.
Wilson seem to suggest that the fear that the

of load limiters will encourage wastage
not sustained at all. In fact, if I read his
figures correctly, it scems that the load
factor is of the order of 32°%. on the basis
of the actual demand, and of something like
10% on the basis of the actual limiter
setling.

1 also noted from the Pretoria figures that,
as far as | could see, the average revenue

r unit sold was about 1.69d. which also
indicates that the use of these current
limiters does not result in flagrant wastage,
and since a considerable saving can
effected by their use T myself am very much
inclined (o use them 10 an increasing extent.

Of course, they will not be so suitable
where larger loads are required. I am refer-
ring {0 the type of house where an after
diversity demand of 1 KW only has been
provided for.

ve quated go
per dwelling

It would be interesting 1o hear if there
are any other undertakings that have
employed current limiters. | should be very
glad to have any further information on
this, as I am sure we would, all of us,

Thank you Mr. President,

THE PRESIDENT: Thank you Mr.
Sibson.

Mr. F. STEVENS (Ladysmith): Mr.
President, T would like to congratulate Mr.

Masson on his paper. When listening (o him
presenting it, it occurred to me that if some
of the more practical papers, such as the one

we have just listened (o, could be made
available, at a small cost if necessary, for
disiributing amongsi one's stafl, they may

of considerable interest to foremen and
men who take a Keen interest in their work.
and this would create a competitive spirit
between various undertakings.

Most of the men I have in mind do not
have an opportunity (o inspect works of other
supply authorities, consequently they cannot
be expected 10 know the whys and where-
fores connected with the practices of other
undertakings.

The interest councillors have in such
papers is mostly from the economic stand-
point. while the engineer, though concerned
with first costs, is to have new schemes
economical, safe and trouble-free.

e commercial engineers learn from
them the thoughts and tendencies of the
consumer, or customer, which puts them in
a hetier position to develop and stock the
materials most sought-after.

While upstanding, 1 would like to refer
o one or two points I have noted,

Mr. Masson referred to duplex and triplex
rvice cables. We have used a fair quan-
ity of both in our locations during the past
five years. but are no longer doing so as we
find it vulnerable to lightning, to break-
downs through moisture accumulating in
the grooves between conductors if crack
exist, in the middle of sags or at make
Finally because of flapping in

weather.

The latter can be partly overcome by
putting a number of twists in the dumbelf
type ice cable: this, however, looks
untidy. Instead we are going back 1o two
black single core PVC service wires twisted
together, as the insulation on a single wire
seems superior and there will be no trough
in which water can accumulate.

For the next part of our location (o be

electrified, 1 shall consider underground loop
services w Mr. Masson favours.

Before coneluding 1 would like to enquire
from Mr. Masson how many lighting and
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” amp plug points were provided in cach
house,” seeing the cost of installation in
Jl\hannhhurgw locations was only £20.

i part of our Jocation, comprising 1000
imn\e\‘ 200 have four lights, two plugs, and
a meter board in each; installation, the wir-
ing being § screwed conduit, and the cost
£27 105, In an Indian hous
prising 50 houses, each has four ]Ighli, one
Plug wired in screwed whing, a5 before,
he cost being £15 8s. only. In this case the
hghn in adjacent rooms were
10 back on walls instead of the centre of
the room as an economic measure.

1 '"lghl add, in connection with the ser-
ices we do include a third wire for earth-
!ﬂg purposes.
Thank you, Mr. President

THE PRESIDENT: Thank you Mr.
Stevens, If you are really serious about that
suggestion of run.offs for staff, it would
have 1o include the discussions 100,
smdmlly leading up to £1 ls. per copy
which we are prepared to sl to you.

Frankly, if anybody desired (o get addi-
tional copi ~nemulcnp run off for their
staff, if you know, then we will
Pprobably know wh1( it is going to cost; in
other words, we must know what guantity
we have to prepare.

J. E. MITCHELL (Salisbury): Mr.
ent, when I was on the Papers Coi-
mittee, we always found it very difficult to
et men (o write papers for our Conventions,
but we appear now to have found a subject.
and 1 want to congratulate Mr. Masson on
getting in first. He only just made it.

THE PRESIDENT: 1| disagree, Mr.
Mitchell. We have been trying to get cer-
tain facts out of Scotty Lees for years!

Mr. J. E. MITCHELL (Salisbury): What
1 was coming to was rather along the lines
of what Mr. Stevens has just said, am
Was going 1o suggest that I, for instance.
could go up 1o the table there. and give you
20 years' experience lmm rnmml!ud light-
ing 10 uncontrol . (o plugs, (o
limiters, and finally 10 menen in Salisbury,
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and it strikes me that there are quile a
number in the same position. 1 am going
to suggest that the Executive should give
consideration (o setfing up a sub-commitiee
on Electricity Supplies t0 Native Aréas.

The idea | have in mind is that they
would compile the statistics and ask the
necessary  questions of all _undertakings
which give electricity supplies to Native
areas (o contribute, There is no doubt about
it in my mind that the sale of electricity
o the African areas is going 1o be one of
our major fields of sales, and it is also going
0 provide one of our major difficulties in

rd 0 economics; not only from eco-

mmicc of supply. but the economy and
‘economic status, as we have heard, of the
Africans themselves.

This is something which is well worth
a study, and it is obvious from what we
have heard today, and possibly what is still
1o come, that everybody is going to give
figures to this meeting, and it would be much
better to compile those into a real statistical
form than just have copies of the papers
themselves. You get nl] the details then,
instead of just two ot thre

1 would Fike to wngmmlam Mr. Masson
again on his paper. I thoroughly enjoyed
reading it, and 1 am very pleased that he
has npencd the subject.

There is just one item there T would like
1o comment on, that is distribution where
he has a split neutral. T have had nearly

ears' cxperience now of vertical low
tension, and 1 have yet 1o find a phase wire
fall without touching the bottom wire of
the neutral. In fact we have tried it on
many oceasions (0 se¢ whether it will work,
and in every case it blows the fuse. so T
don't really see why he should go to the
added expense of a split neutral with guards
across.

THE PRESIDENT: Thank you, Mr.
Mitchel
Mr. R. M. O. SIMPSON (Durban): Mr.
Preuucm Mr. Masson, gentlemen, [ fully
upport Mr. Mitchell’s proposals.
n\.E[Iur of fact, I was on the point of makmg
a similar proposal myself, because 1 can-
ot see @ lot of benefit (o anybody in read-
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ing out figures 10 a meeting like this, there
Just isn't time, and if we could all get
together and provide this information that
could be published, I think it would be of
reat value 1o all of us.

My few remarks th

mnmine_ are going 1o
be somewhat different. 1 don't propose 10
make any comment on the methods of
supply that we have in Durban. because,
quite frankly. I am after information in
this regard. Durban has several Native
townships; we have just started on the con-

ion of another fairly large one, of
about 15000 houses (something similar 10
the size of the Meadowlands one here). and
any information we can get for comparisen,
and to iry and learn ways and means of
doing job in the most efficient manner,
we shall be very pleased 10 btz

I think from that point of view. if all
these figures are published, and 1 have some
which T can add but—which 1 won't read
out this morning—1 think it will be of more
value to sit down quietly and study them.

However, there are one or two points I
would like 10 make. The question of load
limiters. Quite frankly, 1 am not very
impressed with the idea of load limiters:
maybe because we buy a supply from the
Commission  ourselves, and we don't
generate, so we would have to be a fittle
more careful—but just by way of an amus-
Ing approuch 1o that particular problem, we
did experience quite a heavy consumption
of electricity in one of our Nati
Ppounds on one occasion and we found that,
in this particular, where there was no meter-
ing of the individual person,
allowed to use hot plates for cooki
we found, (0 our amusement, in the winier.
that these people used 10 put these hot
Plates under their beds, and leave them on
all nigh cep themselves warm. That
Was accounting for quite a lot of unneces-
sary consumption of electricity.

There js one aspect that 1 have heard
mentioned this morning—and 1 would like
10 hear some comment from Mr. Masson on
this—and that is appliances that are used

these Rantu houses. We have one town-
ship that is completely reticulated in
Durban, and have to carry out inspections
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very frequently there, just to get rid of the
large number of very undesirable second-
hand appliances which are u

To me, the only way I can see of over-
coming that is o encourage industry to
manufacture suitable appliances, particularly
in the form of a stove. They would, I think,
at a very low figure, manufacture a very
suitable plain stove that could be used, but
before embarking on schemes like that, |
feel sure they also want some security. I,
personally. have suggested it on more than
one occasion—that we should run, say
financed out of Native revenue account, an
assisted purchase scheme for Natives, so
that they can buy these sioves.

With this as a background, with that
adopted fairly fully, I think it could be
turned into & very big industry, it would
certainly m quite a fillip 0 the manufac-
ture of these small appliances, and I am
sure would improve the level of safety at
present found in a lot of the average Native
houses where these very dangerous second-
hand stoves, connected up with bits of bare
wire are used (they are quite frightening
when you see them). How they don't elec-
trocute themselves on some occasions 1 just
don’t know. It is sheer good luck, and
nothing else.

From that particular point of view, I think
that is something that could be followed,
and I would like to hear some comment on
it

The other point | would like 10 make, is

this question of bulk metering and the

tendency towards keeping  the

supply the Bantu areas completely

separate in Native townships. Now that

might eventually react adversely 1o the cost
of the supply in that township.

It could be, if the supply had o be
metered on & two-part tarifl, whether rela-
tively low load factor of an area that you
are rying 10 develop—you would start off
with a very high unit rate, and getting down
1o the question of cost, which is a very wide
figure, and a very difficult figure (o pin
down to exactly what you mean by cost,—
what one means by cost—you may find
yourself eventually paying more than is
fecessary: particularly if areas of another
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ic group develop on the other side: and
f:: milgm ';ac Iucad'! with the fact, that—it
would be very difficult, seeing you had not
metered the incoming with one end, and you
are faced with an extension supply through
that on the other side, That could add to
the cost of an installation.

So from that point of view, one wonders
whether the use of, say, the Native revenue
account, or the Native Services Levy, may
not_be better applied in the form of a . . .
well, basing it on the same lines as is
envisaged in the Electricity Act for exten-
sion {0 supply areas that are sub-economic;
farming arcas where you have long exten-
slons and few consumers.

On that basis, it could be very readily
worked out, and an annual sum contributed
towards the cost of developing that arca.
until it is economic, then those costs would
fall away.

I just hold that out because I can see
some very difficult problems arising in our
township in Durban. The township is being
developed at the moment, purely and simply
on the basis of street Iigh;in; and low Il;“;
sion supplies ta shops and institutions. Bul
the Natives are being told, when they buy
those houses, that if they like to pay for
the cost of the installation themselves, they
can have it.

We are already confronted in those areas
with widely scattered Native houses that
want electricity. They have been (old they
can have it, and it is going 1o be very dif-
ficult to give it to them at a reasonable
figure.

It means that we shall have to put in con-
siderable extensions for the very minmum
of load.

That, | know, has been brought about by
other factors, and 1 hope we will be able to
get over them—there are ways and means
of getting over them. As has been said
today, by borrowing money, not from ser-
vices levy or from revenue account, bui as
u separate loan to finance that particular
aspect if your unit cost from the construc-
tion of the house itself is in excess or up
to the maximum allowed by the authorities.

So we can overcome that, but it does
become a question of economics and keep-
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ing the cost ta the occupants down (0 a
reasonable figure. 1 feel there that, if from
the very word “Go™ it could be regarded
more on the lines of an annual subsidy, and
the scheme was put into operation right
from its_initiation, that you could then go
in for wiring of the houses on a mass scale,
instead of doing them individually by the
Natives themselves at a relatively high cost,
and also you could then control the areas
you want to develop in that manner,

1 would just like 1o hear Mr. M;
comments on that. and in conclusion |
would like to thank him very much indeed
for a most interesting paper, and I feel
sure that if we can follow the suggestion
which has been put forward by Mr
Mitchell, which I fully support, 1 think wi
could probably in Durban, at the next Con-
vention, carry on with the results of that
in the form of a very, very useful morning
Symposium.

Thank you Mr. President.

THE FRESIDENT: Thank you Mr.
impson

on's

Si

is now well after half past
fen. and tea is being served. and we will
carry on with the discussions this afternoon.

I would like to thank all the contributors.
and would like to say that I also agree with
Mr. Mitchell’s suggestion.

ADIOURNMENT FOR TEA
On resuming ar 11.00 am.

THE PRESIDENT: I think we will pro-
ceed gentlemen. Mr. Barnard here on my
right is one of those harrassed young
gentlemen, who has been very much in the
background of the Convention arrange-
ments, and 1 think he is suffering from but-
terflies at the present moment!

1 will now ask him 10 present his paper.

Mr. W. BARNARD (Johannesburg):
Meneer die President, dames en here, dit i
vanmore my vooreg om u foe te
verband met die ontwikkeling van 'n Ver-
spreiding Stelsel vir die Johannesburg Voor-
stad van Montgomery Park. Fk is van plan
om dié te lewer in Engels, maar dit sal vir
my ‘n plesier wees om dic erp ook
in Afrikaans te bespreck as u dit so kies.
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Appendix

L INTRODUCTION.

For & number of years papers have been
written at various times on the subfect of
township reticulation and in presenting
this paper the author ises for, ulnr

t be considered h\' some, as floggin,

ead horse. However, although it wnn]d.
" ppear that in the design and layout of
township reticulation there is a limited

seope for further radical development, the
Johannesburg Electricity Department has

o

- S

.

m
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developed a lmuwlup reticulation scheme
whic 1 to having certain novel
feature pros substantial saving
in mplt,ﬂ m~t and it is hoped may be of
interest and provide the excuse for rising
this subject once more.

In principle the Engineer can only con-
sidet thies’ ganeral variablos, nanely e

(i) Type of materials and equipment,

concrete, steel or wooden

s, copper or aluminium, steel,

cks or concrete kiosks, links,
fuses, isolators, oil circuit break-
ers, e,

(i) Primary voltage, ic. any one of

w standard high tension primary

wlu;.es The secondary voltage
to the domestic cumumpr is gen-
erally fixed at 220 w

(iif) Disposition of maxen:rl nmf
ment, ie. underground, overhead
street front, boundary, positioning
and number of load centres, etc.

n all threo eases is usually

by prevailing standards

and Juml conditions,

During the last few years, costs have
continm m spiral upwards and the
cconomics ownship reticulation have

other
and in some cases have made the develop-
ment of new townships uneconomical for
the township owner.
Unfortunately, at the time nf writiny ﬁ this
thi

per the “glines "ol
| Srcmncee: Pack mwmhlp il v
developed. ~ Tt was haped to ghve m.,.l

operating results, but as the stands
township will not be offered to the |b]ic
until later this year, it is only lmxﬂ‘]., at
this stage to give a deseription of the reti-
culation planning.

2. GENERAL.
ery Park is situated to the
north-west of Johannesburg and mnmxs of
468 stands of approximately
These stands are to be sold m\drf the
following conditions Jaid down by the
Couneil :-

(i) No person already owning ground
will permitted to  purchase

staruds.,
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CONSULT HENLEY SIMPLEX
SPECIALISTS IN THE MANUFACTURE OF SHEET METAL
AND CAST IRON KIOSKS FOR TOWNSHIP RETICULATION

For pew townships and
developing areas the Simplex
System features three major
principles which render ita
definite advance on generally

accepted reticulation practice

) Low capital cost plus casy
‘and time-saving instaltation.

) Simpllcity of fault-location,
cnabling the rapid resumption

Ty INTRODUCTION
of interrupied elects T i 2 o ition o iy i th i s s s comd sy

ducowsaction and iwakaton of (adimdun! e S
Pp—_ e W.‘;;{f:z:::ﬁmﬁw e e —
dine {0 contralised hosise melerimy,  [Lo b R b7 5 wih s - bkt g g b A 1o AR s
combined with fndividuat i s e 7 o drleing s 0 S Sy o (e i g
isolation and protection for by P g P sl

g o
7, o Tkl ocuin, heh D 1 sk vampen of sy srected

nich house served by the System. ot e lage s it m g o o 1o G o g combind
i s o o B e B Sy 8 oot i

e pon where ke servie bepn The Sy proiies o cenraling 1

s L VLR ek o s e, T

FOR FULL DETAILS OF THE SIMPLEX SYSTEM OF TOWNSHIP RETICULATION WRITE FOR A FREE COPY OF DATA BGOK. No. 8 T0:
The Saler Manages, HENLEY SIMPLEX AFRICA (PTY.) LIMITED

4 ome
.

ritahary Sereets,

%
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ii) Only one stand may be acquired
by any one purchaser.
1 be limited

group.

(iii} Purchase of stands v
1 a specified income

V) Building of houses to commence
a fixed period (probably 12

¥) No_three-phase supply will be &
umers.

wble to domestic co
Vi) Certain stands will be subject to
servitudes for kiosks and cables

nditions will be
ulators from partici

The above
of dise
Pating
rapid ¢

ging, sy
H.. township and
lopment

UNDERTAKINGS OF SOUTHERN AFRICA

INT
[IC

ONVEN-
ATION.

1. ANALYSISI OF PF
TIONAL OVERHEAD RE

Voltage Feeders.

plying a township where further
«ll\(\upmrn. is expected bevond the town-
lary, and where the feeder cable
iently extended to complete
ests |H>~\mi practice_in

s the
Johunnesburg to -2
voltage feeders.

Stindard Drick kiosk el route,
which radial distrib re taken

0 supply the balance of the load centres
required for the complete reticulation, For
only  Montgamery

comparative purposes
Ptk has been plumed an'a. conventional
Jation, and the cost, which does not
supply cable up o the

‘Boundary, has been estimated
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3.2 Load Centres.

The establishment of additional Ioad
centres in existing townships has become
4, major problem in that the acquisition
of ‘gronnd for this purpose iside 4 stand
boundary is not aly possible.
quently the selection of load centre sites
in proposed new townships must ade

quately provide for future load develop
ment

At analysis of loading in various town
ships shows a wide divergence in after
diversity maximum demand, varying from

2 kW for older and poorer townships to
3 kW for the middle L\M new township.
r]xw l\'nr(\ we increasing annually at
about 4% ul at_present there
is 1o, W..u nF saturation in load grow

The loading for Montgomery Park ha:
been estimated on the basis of an e

i :
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diversity maximum demand of 5 kW per
consumer, resulting in a total transformer
prUl\ requirement for the township of

10 kW,

In Johannosburg wo huve standardived
on a maximum size transformer of 400 kY
ol el 1vm
ansformers.

vide at least six such

d by load de

Although, where justifi

¢
built to accommoc
the loading of ﬂu- aver: u,( domestic town
ship _permits r low voltage
reticulation w]n'n' a huw number of
single transformer kiosks. spaced 1500 to
2000 ft. apart to limit volt drop, is
provided.

In estimating the Nl\l again for compa
tive purposes, of ¢
Park on the vl
ance is made for six bri

1 400 kVA ¢

method.
osks to accom-
msformer each.

The standard equipment for these
kiosks being as follows :i—

1—4-way double tier high voltage link
cabinet,

1—switch fuse or oil circuit breaker
1 (maximum 400 kVA),

1—low voltage board (comprising 4
i ower nd 4

ansformer

hling circuits).

(Fig. 1 and la
conventional kios
view and low volt

pectively
ml«-uw‘ conme
Kiosk is shown in Fig. 2)

are_photographs of a
show the neral
dhmlmlu.u lm.ml
the
tion
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353 Low Vaoltage Mains.

In common with most cities in South
Africa, Johanmesburg reticulates residential
lw—mlugm by low voltage overhead lines.
Where 3-phise power mains are provided,
4 eonductors of 19/14 stranded copper are
run o steel cross-arms mounted on tubular
steel poles, For average domestic loading,
d\::tnlmum "f ot mare than 900 m lm

ibi int
\ flun n.e imtulnry Iumu \\i.em d.sn—r
utors are estended beyond these limits
doubling up or strengthening of the nains
may be required,

3.4 Street Lighting Mains.

Street lighting mains are carried on
Separate cross-arms mounted below the
ower mains and in general consist of i
6 solid copper conductor which is
quate in m ction to supply lamps
at 80 yard s over_a_maximum line
Tength of 1,000 1t Two 7/14 copper carth
wires on carth clamps are carried on the

also e consumer’s distribu-
u(m Baard nd Fuse equipment,

ical dual purpose mete:
slmwn in the photograph—Fig. bl

The total cost of the service connection,
excluding the cost of the meter, is charged
to the consumer.

The author apologises for having gone
into such detail regarding the eonventional
method of reticulation bul this is con-
sidered necessary b a basis for
comparison with the voltage reticu-
lation scheme developed for Montgomery
P.uri. with which it |s now proposed to

This box may serye a dual purpose and
accommod

=

g box is

E =g

4. PROPOSALS FOR MONTGOMERY
PARK.

4. l Slligfe )Jhasr High Voltage Reticulation.
the costs and technica
w valtage u‘tlcnluh(m ane
wi

i
d-fﬁculrmq ol o

baottom of the street lighting 5
and eross-pieces: connected to these wires
form 4 eradle to provide protection against
the danger of broken conductors, At crass
streets,  jumper  connections or  cahle
I'J"lers are used for connecting sections

H photograph of a typi
head dnm(lmmr is shown
the Municipal Area street
bmd«-u nm] fittings are charged to t
rate fund and are not inchided in the reti
culation cost.
35 Service Conneotions.
The standard service to any domestic
Consumer is a 220 volt single nlmse supply
permitting 4 maximum load nF
For this supply a 0225 x e
used except shere the luml cuh!c Im;,th
exceeds 250 feet in whi
core is necessary to limit tllr vol lg(- dmp
Where the loading exceeds 80 amperes it
es necessary to resort to a three
phase 4 wire supply.
ect the service cable against fault
cnm.imnns and for disconnecting the sup-
Ply, a wired pole mounted fuse is used,
required to provide
the Cmmcﬂ s m«lmu-v
equipment, uml for this
box must be built into an nulnde wull

burban over-
Fig §

181

he pro-
Floan uf mlmge resulation.
The high voltage regulation can general-
Iy be 0 by on-load tap-change trans-
ormers and line drop compensators,
Low voltage regulators are also used,
but usually only on long lines in new

voltage improvement pcmilng the esta.
e ot Pusther lond contres.  THow
ever, this method may hrtmnu difficult an
costly if used m(t(mmev .lml i many
fnstances it is necessa trengthen dis-
tributars to improve nu- Tnssed voltage.

In duvol ing the proposed method it
was decided to completely eliminate, if
sible, all low voltage mains, and this

een accomplished by intraducing
small unit stepdown transformers directly
supplying a limited number of consumers.
The standard voltage at which Mont-
omery Park is to be supplied is 11 kV
3.phase, which is a snitable voltage for
the underground reticulation, but the hy—
out and loading of the township dld
justify 3-phase Riistribution #

The p]:mmug for this lehal]ﬂhun has
therefore on a_conventional
high Vuluge three-phase supply toa central
switching station, fram which 2-core 11 kV
distributors will radiate to supply single
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f:}inﬁﬁril KV/230 volt distribution trans-

411 Three-phase High Voltage Feeder
and tion.

Switching Stai

_ The central switching station will be
mJ‘prm! by conventional 25 x 3 ¢
;,;, tage feeder cable, and from

34X 04 x 2 core radial feeders will supply
he 39 unit distribution kiosks. E: i

MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUT

RN AFRICA

(o adjoining townships an outgoing isolator
hins been provided on the local high
voltage switchboard.

The oil circuit breakers will be con-
nected to the three single-phase, or two
pale link cabinets from which radial feeders
will supply the unit distribution transfor-
mers in the township.

Two of these link cabincts are two-wiy

of radial feeders
linking pillars a
diagram Fig. 6,
The oil circuit breakers to supply the
Hhiree Jeparats (‘nw}ll.'xhip amnes orel;gindu"’
breakers but_only two poles on
each breaker will be in eommission. Two:
?," e d:im it breakers are not obta
standard euipment at present, bt
culation is more wi('lviv adopted, such
v become available and probably
At a reduced cost.
From the schematic diag it wil
gram it will be
sesn that the main incoming feeder cable
Will supply  standard 4-way 3-phase link
vhgmﬂ. This link cabinet will make pro-
o fon for two outgoing 3-phase feeders to
b voltage bulk consumers in the town-
i, A Tusther set of links wil supoly
he local switchboard. For future supplics

can be
s shown in the scher

L e N A

o ISOLATORS

and wil two outgoing raclial
feeders while the third, a_three-way, will
accommodate the local an ighting
supply in addition to the radial feeders.

The local and street lighting transformer
will be the standard unit distribution trans-
former and will be accommodated in the
switching station.

h Voltage Cabling.

It is convenient fo provide six radial
fecders, two to each zone, for connecting
the unit distribution transformers, e
cab'e layout has been included on the
Thwnship plan and is shown in Fig. 5.
Proyison has been made for an alternative
Supply. to each zone from the adjacent
radial feeder on closing the interconnect-
ing links, in the event of a radinl feeder
cable fault.

L FoR PUTURE EXTENSIONS

v i

MONTCOMERY PARK

—_—

e

G et cAmLe rmom |3
T LT

i

18
At

!m’ﬂf supriy - J

:Jm:r.

LT Bus mars
78 kv A | PHASE
Taiisrom
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In dets

i the cable size three fac of 1300 kW and should be satisfactory for
tors have been considered i— the maximum anticipated loading
(i) Cable loading

(ii) Short circuit or short time rating.

In the manufacture of 2-core cables,

shaped conductors are

(iif) Cost and manufacturing  pro aly practicable for
blems. a conductor eross-section of 04 square inch
or greater. Cables with 0225 square inch

For normal operation the loading on any
one feeder will not be greater than eight
unit transformers each supplying twelve
Assuming an after diversity
simum demand of 5 kW per consumer
cach cable must have a rating of not less The prospective fault current at the
than 480 kW. In the event of a cable ma ‘u pdown substation is 13,100 am
fnl,bwever, i cable . b seized D5 I the cab, mpodance betvees
to carry a maximum zonal load of 800 kW reduce this to the safe short time rating
A D1 x 2 core 11KV cable with shaped of 3500 amperes for 04 seconds for the
conductors has a continuous rating in soil cable.

conductors must be of circular

ss-sec
tion and the resultant extra insulation
makes this cable more expensive than thy
4 x 2 core cable,

consumers,

"
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FIG, &.

Specially manufactured 2-core, com
pound filled cable end boxes will be used
or cable termin it kiosks

nd at the switcl

tions in the
house.

L13 Unit Distribution Kiosks

!|u deciding on the most suitable type
‘I- it distribution kiosk the following
actors require consideration :—

(i) Accessibility

i) Acsthetic appearance.

(iii) Capital and maintenance cost
i Initially, an experimental proto-type
I-nk wits built and subsequ was
‘u.ulu‘ that, to best meet the above re

irements, a steel fabricated kiosk moun
Ir»;u a brick platform was the most
ble.

185

kiosk has been kept to the absolute
minimum size of 46" x 48" x 36" high
and is illustrated in the phatograph,

Fig. § is a view of the low voltage and

metering panel

The kiodk provided with removable

the front and top whilst aceess
i chambet is obtained by means
o inged door n the left hand side
Two 10 amperes. high lension |

are monnted on th er
transformer o provi

Three cable end buxes can be mounted on
t \w-n voltage end of the kiosk, which
will permit the conneetion of a spur cable

The estimated masimum loading of the

unit transformers is based on an after
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diversity maximum demand of kW per
consumer whic it necessary for
these transformers to have a rating of 60
kV.

In response to an enquiry for transfor-
mers, offers for 75 KVA transformers suit-
able for accommodating in the kiosk, and
costing 106 more than similar 50 kVA
transformers, were received and considered
suitable, in that extra capacity 2

provided at a relatively small

of the hermetically sealed type a_ small
number were ordered_and supplied with
welded tank covers. No gauge glass, ex-
plosion vent or other openings are provided
and it is the author's opinion that thesc
transformers will give trouble free opera-
ion for y years, but time will
prove the justification for this hypothesis.

The transformer low voltage supply is

connected throngh a amperes lr.c,
to the service connection isolators and
consumers’ meters mounted on the low
voltage panel,

It is now the generally adonted practice
in Johannesburg to provide
cireuit breakers up to a maximum size of
50 amperes on the consumer’s board and
as no suitably rated ministure  cireuit
bredkers for use on the transformer end of
the service cable is obtainable, it has been
necessary to resort to isolators, and con-
sequently individual service cable protec.
tion has st. A cable fault will
result in twelve consumers losing supply,
but this is, however, an infrequent o
rence and does not appear to meri
specinl pravision
414 Service Connections,

The standard service cable connection
lias praved very suitable for the average
domestic consumer and this standard will
be adopted at Montgomery Park, but as
meters are to be mounted in the unit kiosk,
none will be provided on the consumer's

remises except where application is made
for & check meter. The necessity for the
consumer providing 4 meter recoptacle
therefore falls away, and only provision
for the Couneil's miniature circuit breaker
need be made.

On the basis of overhead low valta,
lation, standard service umneulfnﬁ:

any

have been standardised with provie
sion for an average of 85 ft. of cable from
the consumer’s stand boundary to
primary pole Fuse.

The standard east will apply to Mont-
gomery Park, and as this average cable
length’ will be exceeded in the proposed
reticulation, it has been necessary to make
special capital provision in the reticulation
cost to offset these charges, which will not
be passed on to the consumer,

415 Protection and Earthing.
(i) Earthing :

Tn a system where a_high voltage distri-
butor is run in practically every street,
efficient earthing is of prime consideration.

For the Montgomery Park reticulation
all metal work, cable sheaths, armouring,
ete. will be honded together and honded
to the main earth plate at the switch house,
in addition, it kiosk a trench
earth_connected to an earth bar will be
provided

One secondary terming
former will be easthed, and each consumer
will be given o further connection ta this
earth bar by bonding to it the lead sheath
and armouring of the service cable.

The provision. of earthing on the single
phase low voltage system appears to the
anthor to be quite unnecessary and an
unearthed supply may possibly result in
greater protection from shock for the con-
sumer. — Conservatism has, however, pre-

ailed and earthing will be provided on
e secondary terminal of each unit trans-
former,

(i) Protecti

As in th

on_ the trans-

ise of earthing, the protection
of this system has been «

sideration,  Accepted conceptions cannot
apply where the conventional low voltage
mains have been discorded in favour of
high voltage supply cables

Due to the comparatively large number
of unit transformers, fault protection must
of necessity be by hure. fuse both from
cost and fault discrimination aspects,

In general, fuses are not suitable for

verload protection, and this protection will
ther ot he provided on transformers,
but in limiting the number of consumers
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connected to any one transformer, over-
loading s virtually impossible.

Overload and fault protection of the
meter is provided by the Council's minia-

ture circuit Hreaker, which ble for
this dual purpose, mounted on the con-
sumer's d

tribution board.

The high voltage distribution cables are
cach rated for the full section loading as
Previously mentioned, and overload pro-
tection on these feeders will be provi
by shunt time-lag fuse tripping on the oil
circuit breakers,

BT M gt nm Tk ey PR

o or ow

2]

am showing the

(Fig. 945 o schematic diagrs
at. and @ table

switchgear and fuse lay:

on
of operating times for various fault con-
Jiine e timet for

Earth leakage

i ortection required to dis-
Criminate between earth faults in the
zomes and o ing the oil circuit
breakers will be provided.
416 Street Lighting.

One of the accepted advantages of an
underground system is that street lighting
€an be planned without taking into account
Suethead n lengths, Light concrete
}xﬂeq. nat
OF Overh

always cansidered satisfactory

line construction work, have

many advantages where the street lighting
‘“avly is from underground cable.

treet lighting standard as pro-

A L St e

187

a'-o"

|

|

. |
i |
|

5
,‘
A
! 4
J |

i Fig 10. To supply the street lighting
i Fig L urion Hosks severs
control points would have to be estab-
foied. This is ot considered desirble
1ot has therefore been decided to supply
the street lighting from one central _su‘Epl-,
transformer housed in the contral switching
station.

‘o supply street lights of 200 watts each
o e fownship. from one central
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point, requires a relatively large and ex-

ive cable to provide acceptable vol-
:asc conditions at the remote ends. The
ame lumen output, can however, be
;ﬂlmned using two 40 watt fluorescent
amps and with o substantial decrease in
cible loading,

The appendix gives the cable size cal-
ln_ulmmn for the maximum length of street
ighting feeder, Although a 0145 x 2 core
€able is of adequate rating for Montgomery
saﬂt' sh re cable was considerd more
Tibfactory in thot the alternate strect
n" s in any one zone could be connected
1o different cable cores which will result
M more reliable street lighting.

rmTIQ.“ capital cost of lanterns and poles
the proposed street lighting is estimated

JG van MUNISIPALE ELEKTRISITEITSONDERNEMINGS van SUIDELIKE AFRIKA

: l

H |

. |
T

i &
e

j

corere cony mek Tou [reasuasi)
AT G RETKULATH® COETS WITH COPPEX. PRXE

to cost no mor

5 e than the
::m?;n lighting, and the annual main-
Ciably k’ﬂvl:“.upemnm: costs will be appre-
5 A further advantage which will result
i:ml;. the centralised street lamp switching
B the reduction in the number of time
I lhihes to be maintained and elimination
nml-(m possible erratic switching-on
toveet lighting in different sections of the
towiship if time swilches are not properly
T ronised.  For these same reasons
= mneshurg is at present converting sec-
i of street lighting to cascade control.
4 T, up;err‘?{c ighting lavout for Mont-

50 ADVANTAGE: N/ N ISON
OF Con\ghs AND COMPARISO

In any reticulation scheme costs can be
reduced by the lowering of standards and
";' this reason a comparison is not always
'n"sunble. The following comparison of
|' mates is based on prices ruling at the
e the material and equipment was pur-

ased and for cable and line conductor,
Irises are caleulated on a basic copper

£330 per long ton, and as this
©ost has since decreased substantially the
ctual costs and estimated saving should
u‘:d"‘“ﬁd accordingly. For this purpose,
e Beaph (Fig. 12) has been plotted givig

e reticulation costs relative to the basic
“OPper price,

189

Estimated cost, reticulation Montgomery
Park :—

Conventional low  voltage overhead
245231,
High voltage underground— £29,655.

The cost of reticuluting Montgomery
Park in the conventional way with stan-
dard low tension overhead mains is esti-
mated to be £45231 giving an average
st of £96 10s. per stand. This figure is
fairly average for this elass of township
although, in special cireumstances e.g.
sub-economic and Native townships, where
the load per consumer is substantially
lower and only a rudimentary supply is
required, this figure has been reduced to
35 per stand.

In estimating the cost for the under-
ground high tension reticulation of Mont-
fzomery Park actual prices for material and
equipment have been used. This cost s
estimated to be £29,655 with the addi-
tional service connection costs inclided,
which results in 1 total capital saving of

v ©15576 or 4% and gives
cost per

ximatel
:spa:jmgc stand of £63 10s,

An analysis of the two estimates is given
on the next page.



Die VERENIGING van MUNISIPALE ELEKTRISITEITSONDERNEMINGS van SUIDELIKE AFRIKA

ALLENWEST

S.A. (PTY.) LTD.

ELECTRIC CONTROL GEAR SPECIALISTS

FOR ALL YOUR ELECTRIC MOTOR
CONTROL GEAR REQUIREMENTS

17. WEBBER STREET, SELBY,
JOHANNESBURG.

Prone: 835-3511 TELEGRAMS
P.O. Box 6168 " SWITCHGEAR "
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Conventional

Single-phase Price

1t
. = Method | High Voltage  Diference
] R . i
3,030
Switching_ Station m
Standard brick kiosks —
i 4220 | Excess
if) Kiosk and s i
(iii) Street light equipnent 2041 | Saving £4351
T St lghtng and poles AN, | s £5.170
-phase v, feeders (& 11951
, 1405 | Saving  £365
¥) LT, overhead lines 18,1 Saving £18,147
P e = el E:r‘r':s’ﬁ,li;-gx'*
TOTAL £45231 £29655  Saving £15576

Tncludes cost of street lighting poles
pilovever, this is wot the complele
s o re as transformer costs, although not
Sicharge aguinst a reticulation scheme.

be included for a true comparison

In |hevnrAmvrm:inm\l reticulation method
formers (2. kVA) must

};; fpovided 'y prosent day rlig cost
I 9 each. This gives a total trans-
Jasmer cost of 25001 ie. £2 12s, per

Th i 3

“‘:e unit transformers cost £219 ea
E'\,Azl: total cost of £8,760 j.e. £2.92 per
o agiat for comparison this cost st
WA Ilmed to the equivalent cost for 2,400
ey mmhi»;mférT Ic(-:)%neily. which on a pro

thl:‘ﬂ'l‘lurr when comparing_ transformer
St s o i equal st capaciy
higg it transformer costs will be E1oti
mlhwniwmh is equivalent to an additional
m:g: i e :;-niLnMa gr maintenance

voltage underground cable
Teticukution, but It agpears (6 be sake 1o

} Includes cost of all poles.
igure must be consider-
ably lower than for low voltage reticulation
with its overhead lines which are suscep-
tible to malicious and wvehicular dumnﬁc
and jumper cable ends exposed to the
weather.
In areas where lightning is prevalent the
0y must be viewed wit
definite favour in that lightning trouble
can be practically completely eliminated.
A very big advantage and saving in
cost is nceomplished by ﬁﬂuping constmer’s
meters on a panel in the unit distribution
Viosks. Meter readers will be able to take
meter readings more speedily, with greater
ease. enter consumer’s premiscs
sed to the attentions of man's

nor_be expor
famine frionds. All the advantages cannot

casily be assessed in pounds, shillings and
pence, but will serve to make this system
of reticulation an attractive propesition.

6. CONCLUSION.

No clim is made that the proposed
scheme for Montgomery. Park is the answer
to all reticulation problems or that it is
entirely_umigue, but the author has no
Knowledge of this method being used else-
where. This high voltage reticulat
method has  been developed to  mes

assume that this
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Specific conditions and_existing problems
and it is hoped that the ion of

this paper will evoke interest and lead to
rther inyestigation and development in
this direction,

The digging and trenching in this Town-
ship will be easy as the ground is predomi-
nantly soft but substantial problems may
trise where terrain is relatively ro 3y

is underground scheme has been
Wanmly welcomed by Town Planners and

most certainly present an enhanced
aesthetic appearance. Fluorescent lighting
Will be novel for the Johannesburg Euro.
rmn areas although it is extensively used
" the Native Townships.

The unit steel kiosks have been com-
Bletely moved off the side walks and al-
though they now encroach on certain
Stands, have been kept to so small and
fompact 3 linit !Im; they o vy ms:ly

screened in the garden layout by
Suitable planting of shrubs.
hUndergm‘md reticulati
HHiP can very easily assist in making this

¢ garden township of Johanmesbury,
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APPENDIX.

CALCULATION OF THE
FERMISSIBLE NUMBER OF LAMPS
R CIRCUIT

of this Town-

G018 % 3 core cable— Lpedance per core

Per 80 yards = 0,137 ohms.

SL“'“ watt fluorescent lamps per lantern.
QM\K between lanterns—80 yards.
c&""‘ per lantern (1) = 0.4 amp.

i 1...] pedance (Z) = 0.137 ohm. per 50
Eﬁ:’,,",;“"’*"‘ Jamps will start on 190
iy ich permits a volt drop of up to

The folloy,
owing caleulution is based on a
end voltage of 200 volts i.e. a maxi-
T ol nm.;“' of 30 volts,

Va-Vs = 30 volts
0 =20Z+ 412 +61Z + 2nlZ,

+IZ+2AZ#8IZ+ .. 2IZ
=317 (1+2+8+ .. n)

+IZ (1+2+3+ .. 20)
e 0 +1r;

2
~1Z (3n"+2n)

Substituting 1=0.4 and Z=0.137
300548 (3n°+20)
0% 2n =547

=27 {

Permissible number of lamps per circuit
= 13,

Permissible mumber of lamps per cable (3
S L aetlior bt o D oW
otal number of lamps for the T
b 5 a2 s street lghting circuits
ave been provided, the nvemga number
of Tamps per cable will be 19,
per

The maximum number
conductor will therefore 1:1:811;, hE;!eT(i
ie. 2125 volts

tuting this figure above gi
? Jrop of 17.5 volts

vehich will result in a reduction of light
of about 1.2%

whi
output
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POWER IN THE LAND...

This impressive picture is of the Electricity Supply Commission’s
Highveld Power Station in the Free State

3 BOILERS — 550,000 b. PER HOUR THE COMPLETE ASH HANDLING PLANT
an
970 p.si. AT 905°F FOR THE WHOLE STATION

"
-
]
"
-

NN RN NN D A O T N M N A EEEE e mE S

INTERNATIONAL COMBUSTION AFRICA LIMITED

GENEVA HOUSE. LOVEDAY STREET. JOMANNESBURG
WORKS : ALBERTON, TRANSVAAL
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I should like 1o thank you all for the
‘opportunity of presenting this paper.

THE PRESIDENT: Thank you, Mr.

rnard. The refere to “canine friends™
makes me somewhat suspicious, remember-
;g'um Mayor's remarks on Tuesday momn-

g!

1 think Mr. Mitchell has come prepared
10 propose & vote of thunks.

Mr. J. E. MITCHELL (Salisbury: ) Mr.
President, Mr. Bamnard, gentlemen: [ was
very pleased indeed to have been asked to

ropose 4 vote of thanks to the author for
is very excellent paper on the develop-
ment of a method of reticulation for the
Johannesburg township, Montgomery Park.

Uibution, but the Johannesburg El

i g Electricity
Undertaking is 1o be congratulated for the
same reasons.

I have no doubt that neither the author.
'j:l‘- for that matter, the General Manager
h.ﬂw Electricity Undertaking of Johannes-
burg, expected this paper 1o be hailed with
willmm. whal;:(\cver, and he, | am ﬁum,

L that pro stication will be
ind to b cores, T

In making criticism of the paper, however.

! shall endeavour 1o be e aasuctive, and
that it will be taken that I am, in fact,

of assistance wherever possible in
afticipating difficulties which such 3 system
istribution might expect to experience.

My first main worry is

rry is that although the

::“Swr has used u diversity demand as hi
kWs., and I regret at this stage I fecl
of Emust be some reason for this increase
ot 4% annually other than lack of satura-

£ “:hzns k:ds seems to have hccnmﬂhr‘
er diversity demand of something

over 100 !X\ﬂwmemy

In 4 teport on the design of underground
e - rgroun:
:L’;f!bm-m systems for e housin%‘::l les.
fublshed by the Central E
I‘momy and Area Boards in Britain in
g of which 1 have u copy with me if
wheeuthor would like to see it I note that
*"\umlr Jthe dwenil; has flatiened out 10 &
iplying factor for 100 consumers of
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15, for twelve consumers it is nearly 3.
What this means s, therefore, that whereas
one could take an after diversity demand
of 5 kWs based on the diversity one would
expect from 100 consumiers, one can expect
something like double that when one is
dealing with only twelve consumers, and the
spread of diversity is so reduced.

On this basis, therefore, the load of twelve

mers, and on this housing scheme
project there would be considerable simi-
larity in the habits of the consumers, their
after diversity demand coukd reach a figure
of 10 kWs. The insiallation of a 75 kVA
transformer, and high tension cables 1o suil
might give considerable trouble to the
Johannesburg Electricity Authority.

y second point, and obviously I must
not take up all the points when proposing
this vote of thanks, in order to leave some-
thing for the rest of the contributors (o the
discussion, is that I feel the author has not
gone far enough in his comparisons.

He has started from the basis of what is
standard for Johannesburg. and compared it
with the new system in order to show that
the new system is cheaper than the old.

If I may be so bokd as 1o say so. I feel
he has mercly compared a non-standard
system with_ another non-conventional sys-

tem, and T feel Id have
been exten of both

that the paper shoul

led to a comparison
these non-standard systems with a conven-
tional and very well-iried system.

In Salisbury a new housing scheme wus
reticulated on the usual pattemn of 11 133
ing main isolators and low tension under.
iculation, and low tension itself
being interconnected between substations
and made a very much safer supply and &
Very much more secure supply than the one
envisaged by the author.

The cost of such a system worked out at
£69 onsumer &l com)| very
favourably with the cost of the system sug-
gested by the author.

Mr. Barnard has, however, proved for
me by his paper that the soalled conven-
tional system of Johannesburg is. in fact,
4 much more expensive system than (he
conventional underground system. for a
housing estate of this naure.
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Mr. Barnard’s paper is very interesting,
and provides yet a further attempt to reduce
reticulation costs, and at the same time o
lend an car to those cries relating to
aesthetic values which have risen in volume
aver recent years, but I do feel he has sacri-
ficed a lile in network safety by the
abandonment  of standard type 11 kV
switchgear in favour of solid connections.

In this system also a cable fault on one
of the 11 kV single phase legs from the
swiiching station will isolate 96 consumers
for a considerably longer period than if
switchgear of the conventional R.M.L. type
were used.

This is occasioned by the necessity to
break down solid connections in the smaller
kiosks to isolate the faulty section.

The feature of the L.T. side of having
twelve consumers isolated by n cable fault
on any one service cable seems to me not
entirely sound. Cable faults do occur, as
the author himself admits indirectly when
he refers o the safety of the street light-
ing scheme being improved by alternate
street lights being connected to different
cores of the street lighting cable.

Tt will also be interesting to find out, when
the scheme is energised, just what the extra
maintenance charges are.

A prominent feature of the scheme is the
provision of a consumer’s meter outside his
proj This denies access 1o the con-
sumer, who may wish (o read his own meter,
although it does give easier facilities to
meter readers.

1 suggest that a self-reading system by the
mmu‘:ﬁgr, which has already I’xm applied
o 157, of the consumers in Salisbury, will
overcome these points,

Now, Mr. President, just a kittle on the
purely technical side.

1 feel that the suggested use of 11 kV.04
cable is bad in practice. The short circuit
time and current of 04 seconds and 3
amps. that is approximately 70 MVA, are
considered to be poor design figures, and it
s s that figures should be a short
ircuit period under fault conditions of one
second, that is allowing for mal-operation
of one protective stage, and 150 MVA fault
level at the intake point.

With regard 10 the 11 kV cubicles, T won-
der if these are considered safe, and whether
present regulations approve of operating live
gang links and applying earths in close
proximity to live connections.

With regard 10 earthing of the secondary,
1 feel this is most essential in order to give
pro jon to the consumers from interphase
winding faults. This has been kmown 1o
occur, and if the author does not alter his
scheme, a fair proportion of the 6,600 volt
could be impressed on the consumer’s ser-
vices.

Finally T fecl there may be some opera-
tional difficulties. but as T said at the begin-
ning, both the author and the Johannesburg:
Municipality are to be congratulated on
their courage in trying something new.
Without experience of this type of reticula-
tion nobody can be certain whether it is, in
effect, a sound and safe cheap method of
carrying out this work.

1 am very pleased to see that Johannes-
burg have had the initiative to try this new
method, and 1 am sure we shall all be very
pleased to hear from the suthor in due
course just what difficulties, if any, he has
come up against after it has been made
alive and in use for some time.

1 have very much pleasure, therefore, i
congratulating the author and proposing a
very hearty vote of thanks to Fim for the
preparation of the paper, and presenting it
m such an able way to this Convention.

Thank you, Mr. President.

Mnr. G. C. THERON (Vanderbijlparki:
Mnr die President, here: Dit is vir my werk-
lik "n groot genoeg om die dankbetuiging
wat mnr. Mitchell op mnr, Barnard se ver-
handeling voorgestel het, te sekondeer.

Die vergadering is inderdaad bevoreg om
op so 'n dis getrakteer te word en die
skrywer het nie nodig om daarvoor apologie:
aan te teken nie. In teendeel, ons wil mnr.
Barnard gelukwens met die saaklike uiteen-
seiting van die feite en die duidelike gevolg-
trekkinge waartoe hy, na 'n vergelyking van
verskillende versprei-netwerke, gekom het.
Dit is "n heel corspronklike benadering van
'n ou probleem en 'n vingerwysing na ‘m
nuwe horison en ingenieurs sal baat deur die
onderwerp nog lank te herkou.




ASSOCIATION OF MUNICIPAL

Daar is seker nog baie e k
persone wie kom-
mentaar sal wil lewer op die besonderhede
vv:' die referaat maar ek wil tog die aandag
s op die kwessie van aarding (Seksie

_In die dorp wat ek verteenwoordig het 'n
;-::d onlangs die lewe verloor in ‘n sardvrye
mgewmg omrede die verbruiker die ver-
warmer Korrek geaard het, maar dic toe-

et verkeer deur die skakelaar geneem het.
AS dic apparaat iwers ni ge-sard wss nie

die ongeluk moontlik nie plaasgevind

dn' mie en Fk voel sterk saam met die skrywer

w;‘ met 'n_enkelfase-verspreinetwerk daar

3 eﬁmgd‘e b::h;an ‘:ll dig aarding daarvan
¢ en rbruikers daa

5 oy laarsonder groter

Ek kan ook die skrywer sterk on
. s dersteun
‘knnh?l vermoede dat instandhouding op 'n
Kabel sisteem veel minder sal wees a5 met
rondse netwerk.

_ Ons het geen ir

gegewens vir 'n_hoogspan-
;&ril:lﬂwnrk soo0s die wat vir Mm‘fmﬁw
i a::ﬂrgmd is nie maar daar is geen rede
ks ie neem dat, indien die kabelspesifi-
d.,&"dl;m:“?‘o_rkg beml word, dit nie

" ringsvr E -
gk Nl s

‘eens de verskillende metodes van koste-

:{:lx:"m! en aafislaan van debites is ver-

nde syfers moeilik bekombaar maar

'”glﬁ tog hieronder vir wat dit is.
rs wat 'n lyd gelede versamel is.

Ondergrondse H#m:nixr
:mi-. per A ,B.— c
h:l:tvﬁlﬁunp 0070 0184 00% 0.105
ity P
ne) " 18 285 &7

Mr. President, i i en
Dl m: ent, it now gives me greal
second th =

D"“ v ".e vote of thanks pro-

T'}:ﬁ&‘ PRESIDENT: Thank you Mr.

Mr,

Tises ELl L. SMITH (Boksburg): Mr.

me sy {hank you very much o ting

Miethog -llmd_ for the assurance that the

Woulg yF feliculation is ot a patent, 1

scope o 10 Hope that Mr. Miichell’s h

chrpaencorrect this time, because if it is
s ek in die moeilikheid.”
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I wish 1o congratulate the author on &
very inleresting paper. Inieresting o me
because Boksburg may be the first to have
the system of reticulating in_operation. It
is gratifying 1o se¢ that our findings follow
a similar pattien as that of Johannesburg's
Monigomery Park scheme.

The Town Council of Boksburg propose
1o sell by public auction 151 stands in the
new Township of Libradene before the end
3 e smallest stand is § of acre
and the largest 13 acres, Before the stands
are sold the reticulation of waler, sewerage
and electricity must be camplete.

Tenders have been issued for all the
necessary materials and equipment and it is
hoped o commence the project in August
this year.

The size of the stands show that the town-
ship is intended o cater for the upper
income group. and we have also estimated
electrical requirement of an after diversity
demand of from 5 to 6 KW.

The electrical reticulation will follow the
same pattern as Montgomery Park, e
total estimated cost of reticulating the lown-
ship with the conventional L.V. cable reticu-
i The estimated cost of
reticulating with H.V. cable is £20,000, ie.
for L.V. reticulation £193 pet stand and
with H.V. £133 per stand.

Tao reticulate with H.V. Fepresents a saving
of almost 30%. But the Council will have
to subsidise some of the L.V, service con-
Aections as some Of the runs are fairly long
and because of the length some will have (0
be of larger size.

We are also of the opinion that greater
protection will be given to the consumer
not earthing one of the low voltage trans-
former terminals.

Otherwise 1 agree with the author that this
system of reticulation is an attractive pro-
position and it will be interesting 1o compare
results at the next convention.

The placing of consumer’s melers in the
kiosk is a step in the right direction, and has
many advantages.

The Town Council of Boksburg, have
agreed to a policy of having all meters
removed from consumers’ premises
placing them in the case of the old overhead
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reticulations, in metal cabinets on the poles,
in pillar boxes on the side walks where the
reticulation is by means of LV underground
cable, and in kiosks in HV reticulations as
shown in the paper.

This policy has the following advantages:

I. All meters can be read whether the
house is locked or not

2. The danger of meter readers and par-
ticularly their boys being bitien by

dogs is remo

The time taken for meler reading is

greatly reduced. The meter reader is

not delayed by idle gossip.

.

4. Ilegal consumptions and unauthorised
tampering with council’s services is
eliminated

1 would like to thank the author very
much for his paper. It has been very stimu-
lating for us, and will be of greal benefit
1o me.

Mr. C. LOMBARD (Germiston): Mnr
die President, here: Mnr. Barnard se
referaal was vir my besonder interessant.
Ek wil hom graag daarmee gelukwens en
ook my dank teenoor hom en die Johannes-
burgse Elektrisiteitsafdeling uitspreck —dat
hulle ons "n geleentheid gegee het om 'n insac
te kry in hulle huidige prakiyk ten opsigie
i a Biedborei i

UNDERTAKINGS OF SOUTHERN AFRICA

ondergrondse netwerke vir woongebiede wat
endermeer die gebruik van enkelfasige trans-
formators insluit wat in beton- of metaal-
omhulsels gedeeltelik ondergronds geinstal-
leer word om sodoende so min as moontlik
aan die voorkoms van die omgewing afbreck
te doen, Ek merk terloops op dat daar
alreeds in die V.S.A. op sekere plekke oor-
weeg word om 'n transformator vir elke
verbruiker in 'n dorpsgebied te verskaf,

Sover ek weet is Johannesburg die cersie
onderneming wat die aanwending van 'n
i benetti sl

vir 'n dorpsgebied met erns ondersoek het en
dit sover gebring het dat hulle gereed is om
dit op 'n betreklike fmm skaal toe te pas.
Dit is ‘n aansienlike afwyking van die
huidige prakiyk in Suid-Afrika en hulle ver-
dien om geluk te wens te word met hulle
ondernemingsgees,

As ¢k na die plan van die voorgestelde
kabelnetwerk vir Montgomery-Park  kyk,
moet ek tot die gevolgtrekking kom dat die
voorkoms van hs-kabelfoute in hierdie
dorpsgebied veel hoér gaan wees as wal nor-
maalweg die geval sal wees met stelsels wat
volgens die huidige prakiyk aangelé word,
aangesien daar tenminste ¥ (ot 4 maal soveel
hs.-kabel in gebruik sal wees, Wat ons nou
al doen, beskadiging van kabels wanneer

planne vir die benetting van Montgomery-
Park.

Ek sou graag verskeie opmerkings wou
maak in verband met die huidige prakiyk
s0s in die referaat beskryf, maar aangesien
ek weet dat die tydfaktor teen my is, sal ck
my opmerkings beperk tot die voorgesiclde
cnkclg:iac ﬁ.-b&nﬂlinpﬂkema wat  vir
Montgomery-Park beoog word.

“Ten eerste mag ek net meld dat enkelfasige
h:.~bene:2? nie jets. vreemds is nie. Dit
word alreeds vir baie jare in die V.S.A. op
‘woongebiede toege) skoon dit vereers
hoofsaaklik tot bogrondse stelsels beperk
was, en miskien nie heelicmal vergelykbaar
is nic, aangesien dit in dic meeste gevalle ook
enkelfusige lnagspanningsielsels ingesluit het.

m die onnette voorkoms e vermy wat dic
meeste van dic V.SA. se bogrondse stelsels
in woongebiede kenmerk. is daar betreklik
onlangs 'n begin gemank met enkelfasige
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vir riole en

stormwaterpype ed.m. word, skyn
onvermydelik te wees en ek glo nie dat
Johannesburg 'n uitsondering op die recl is
ne. Ek merk op dat elke streek in dic

P met  Iwee | kabel
bedien sal word wat by 'n skakelpunt byme-
kaar aansluit om sodoende ‘n kring te vorm
en dat dit di ling is dat die cen straal-
toevoerkabel lading van die ander een sal
oorneem ingeval ‘n foul in die ander een
tou ontstaan. As ck egler na Beeld nr. 7
kyk, kan ek nic sien hoe "n beskadigde kabel-
lengte tussen twee transformatorkiosks van
die aangrensende lengtes kabel geisoleer kan
word sonder veel tydverkwisting nie. Dit wil
vir my voorkom dat om dit te doen, dit
nodig sal wees om dic isolering tussen die
twee aangrensende kabelkasie te verwyder
en die las tussen die (wee los ¢ maak.” Ek
sou ook dink dat heelwat tyd in beslag

fcrwan sal word om vas te stel in watter
lengte kabel so 'n kabelfout ontstaan het.
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Ek sal graag die outeur se mening insake
hierdie twee punte verneem.

Met verwysing na die outeur se aanmer-
kings insaké die beskermingsioerusting wat
in elke kiosk ooreenkomstig Beeld nr. 9 aan-
gebring sal word, kan ek mie sé dat die voor-
gestelde skema my aanstaan nie, aangesien.,
5o00s die outeur self verklaar, 'n fout in 'n
dienskabel die verlies van die wevoer na 12
verbruikers ten gevolge sal hé. Ek besef
terde€ dat die outeur voor "n moeilke pro-
bleem te staan gekom het om diskriminasie
onder foutomstandighede e verseker en
tensy mens die karakieristieke kurwes van
dic "ho¢ onderbrekingsvermoé hs. en ls.-
sekerings het wat gebruik sal word, is dit
natuurlik mocilik om te oordeel. Ek meen
egter dat dit beter sal wees om die 250
ampere ho.v. Is.sckerings aan dic laag-

n di e

vergelyk. Al maak hy miskien nie daarvan
gebruik nie, is die sielkundige uitwerking
vanuit die gesigspunt openbare betrekkings
beskou, ten bate van die onderneming. Ek
sou dus verkies om die meter in alle gevalle
by dic verbruiker se huis te installeer.
Dic outeur het 'n vergelyking getref tussen
e koste van 'n konvensionele skema en
dié van die voorgestelde nuwe skema en hy
het bewys dat laasgenoemde 'n aansienlike
geldbesparing sal meebring. Ek het nie ‘n
kans gehad om vas te stel hoe dit met 'n
i in die i
waaraan ek verbonde is, sal vergelyk ni
sal nie verder oor hierdie aspek uitwei nie.
Afgesicn van die kapilale besparing is dit
egler duidelik dat stelselverlicse laer as in
die geval van 'n konvensionele skema sal
wees en as die vermindering in stelselverliese

e

van die weg
laat en om instede daarvan, 'n h.o.v. sekering
met " laer waarde vir elke di by of

¥ ward, sal dit moontlik 'n aan-
sienlike som bedra, Aangesien die ver-

in die plek van die isolcerders voor dic
meters aan te bring. Die outeur verklaar self
dat sckerings nie vir oorbelastingbeskerming
geskik is nie, en word dus nie vir hierdic docl
aangebring nie. Myns insiens sal die 10 amp.
h.o.v. sckerings aan die hoogspanningskant
van die voldoende i

aan die van die
Is.-dienskabels anngebring sal word, is stel-
selverlicse feitlik geheel cn al uitgeskakel.
Nogal 'n slim set van Johannesburg om die
verbruiker regstrecks vir die koste van 13-
Iverliese te laat betaal en miskien cen

van die redes waarom dic installering van
die il in die &iosks verkies

verleen teen enige foul wat lussen hulle en
die Is.-isoleerders mag ontstaan. Ek is ook
van mening dat indien foutwaardes aan die

van die
nog verder beperk word, dit diskriminasic
onder foutomstandighede sal verbeter en dit
selfs miskien moontlik sal maak om die 250
amp. Is.sekerings te behou, aangesien her-
nuwing van die 10 amp. hs.-sekerings baie
Jastig gaan wees. Dit kan gedoen word deur
hoé reaktans. transformators te gebruik en
ek wil die outeur vra of die installering van
sulke transformators oorweging geniet het.
Die ho¢ reaktans sal feitlik geen nadelige
invioed op die spanning by elke verbruiker
hé ni¢, aangesien die lading hoofsaaklik 'n
en die it

is
gevolglik hoog sal wees.

. In verband met die moniering van melers
in die kiosks moet ek meld dat ek nie scker
is dat dit teenoor die verbruikers regverdig
sal wees nie. Ek is van mening dat elke
verbruiker die geleentheid gewun behoort te
word om self, as hy so voel, sy meter e lees
en sy lesing met dié van die meterleser t¢
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word.

Ter opsomming is ek van mening dat
sekere van dic kenmerke wat in 'n konven-
sionele skema voorsien word, in die voor-
gestelde skema prysgegee moes word en dat
vanuit 'n bedryfsoogpunt beskou, laasge-
noemde ietwat te wense oorlaat. Net die
ondervinding sal egter bewys lewer of hierdie
leemie van ‘n ernstige aard is. Johannes-
burg se eksperiment sal met belangstelling
gadegeslaan word en ons wens die onderne-
ming alle sukses daarmee toc.

. F. STEVENS (Ladysmith):
President. | would like to congratulate Mr.
Bamard on his paper. Papers_describing
the practices of various takings have
always been well reccived. Sometimes one
Hwiders where there can possibly be any
new ideas, but sure enough there always are.
Without praise and _crilicism no good
purpose would be served in rrml.m{ such
papers, so 1 would like (o first thank Mr.
Barnard for his interesting paper, and then
question some of the ideas mentioned in it

Mr.
Mr.
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It would appear that an attempt has been
made 0 supply a large European housing
scheme with eléctricity at the lowest possible
outlay, the question of continuity of supply
and safety of operation taking second place.
My reason for saying this is that, from ex-
rience, 1 consider high tension air break
links should be avoided whencver possible
on account of the possibility of their being
open under a load. A set of such links
installed with a cable box, costs approxi-
mately £30 while an oiled immersed isolater
incorporating a cable box costs £120 i
£90 more, but it does eliminate any possi-
bility of accidental contact and arc-ing which
can be equally dangerous and lead 1o fire.

Another practice described in the paper,
which I cannot see the foree of, is having
50 many transforming points solidly con-
nected, ‘making it difficult to locate faults
and o isolate them, again resulting in a large
number of consumers being inconvenienced
unnecessarily while the faults are traced.
Here again, by having one oiled immersed
isolater comtrolling an incoming feeder at
each kiosk, the switching on and off of
sections with their accompanying lrans-
formers can be done safely under live con-
ditions, and the faulty transformer or section
isolated to work on.

finance the provision of oil break
isolaters I suggest some form of load control
1o be introduced, either frequency, DC bias,
load limiters, maximum load circuit
breakers, ampere demand melering, whatever
you like — all of which can, with a suitable
tariff, reduce supply costs,

If the exisa outlay for isolaters, and the
load control equipment, and then the saving
in demand charges are capitalised, 1 feel
sure the one will offset the other.

We find the afier diversity for domestic
loads in Ladysmith o 5.1 KW without load
control; but with Joad limiters in one area
this is reduced to 2.5 and 3.5 KW. With
DC bias off peak control in a_number
other sub-stations the A.DM.D. con-
sumer is 3.6 KW. The latter reduces the
overall costs and enables us (o finance the
more conventional system.

I realise there would be difficulty in having
4 tariff for consumers only in one part of
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Johannesburg. The point 1 wish to make
is that every endeavour should be made to
safeguard operations and reduce the dura-
tion of outages, if consumers are to be
encouraged 10 become wholly dependent on
electricity for cooking, heating and cool
The ided of low-tension single phase distri-
bution is certainly worth considering, but
here again, if one disregards the safety
factor, singie core cables could be used, and
reliance placed on earth returns.

Side swinging doors for outside meter
boxes we find lead to doors being left open.
We discourage meter boxes being built into
outside walls, When they have o be we insist
on the doors being hinged at the top so that
they drop clased.

Alihough my commetns have been critical
I still appreciate Mr. Bamard's paper.
Thank you.

THE PRESIDENT: Thank you Mr.
Mr. Stevens, Any further discussion?

Mr. R. M. O. SIMPSON (Durban): T
would like to join the other speakers in
thanking Mr. Barnard for his most interest-
ing paper. New developments and attempts
to try and reduce the costs of distribution
are 1o be definitely approved of, and any
author of these (0 be congratulated, and
there are points that come up in this paper
which are worthy of quite considerable dis-
cussion.

Generally single phase distribution on the
low tension side has been practised in
Durban for many years. We have quite con-
siderable areas which are supplied at single

ase, and have been handled quite satis-
E::xun‘ly from that point of view.

We have also_had overhead sysiems of
11 KV and 6.6 KV reticulation working from
single phase as well. You might say to
some exient, these are comparable with the
author's suggestion, but there are certain
differences.

So that fundamentally the principle of
single phase high voltage and single phase
three wire low voltage distribution systems
are | think commendable and eminently
sifaciory. Thete s nothing wrong Wi
them, and they certainly can be more
economic in quite a number of cases.

]
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Regarding one or two points in the paper,
I do not altogether like the idea of metering
in cubicles. The idea thai you disallow,
virtually, o consumer from seeing or reading
is meter is not, I think, (o be commended
I would sooner allow the consumer (o see
his meter. | think it is better. As far as
speeding up meter reading — dogs might
even help that, you know, occasionally
That may not even be the case now, where
you take them out of the vicious range of
the animals.

And in any case I think if the author
hasn’t gone into it, if he reconsiders the par-
ticular case in point, he may find that it
may be cheaper to meter the houses with the
melers in the house, fed off a cable which
you can taper down in size. I think you
would find your cable costs over the whole
scheme might be some £5.000 cheaper which
might actually give a saving.

The other points — the flexibility of the
system — that I feel sure . . . or the lack of
flexibility may lead to some difficulties in
the event and when faults happen. It is a
little unfortunate that so many consumers

interrupied say with an 11 KV fault
n of the system, where you migit
have a very large number of consumers off
when you are trying to locate that fauli and
Tepair it.

The other difficulty will be — we have
had some experience of this type in Durban,
where we have installed a solidly connected
for we shall say it is inoperative) virtually
equivalent 1o a solidly connected series of
transformers  Operating off one feed, (we
actually run them off a 3 phase 6,600 volt
cable, 5o that in the event of a cable fault.
or for that matler a transformer fault, you
do lose that whole circuit. In our case
we have means of isolation, which enable us
1o avoid un-bolting (?) and we can locate
the fault reasonably soon. It suffers from
one disadvantage, that it might lead to more
than one re-closure on the fault, and when
Jou come o put a loop on the cable you
find you have burnt it through. so that you
are then thrown back on to some capacity
tests with not aliogether always successful
results, which also increases the delay in
restoration of supply.
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Offsetting that we may tend as engincers
somelimes to try and put in too much pro-
tection on a system. You know you can
spend a lot of money on oil circuit breakers
nd relays 1o give protection, and I think
you will all agree that it is only too often
that those do not perform their function
0, and you
their use and gone

in for something cheaper.

So I think any investigations into the
reductions of plant with safety are (o be
commended.

1 won't comment further, because I feel
sure that others are waiting 10 join in con-
gratulating the speaker and offer some con-
structive criticism, but 1 would commen
a lile more thought in the question of the
size of the kiosks. 1 can see passibly some
difficulties coming in there,

Mr. Mitchell has pointed out a good point
there on the diversity. That is a very live
factor. The diversity of demand is definitely
a function of the number of consumers, and
and the reduction to 12 might lead them to
some difficulties in that particular respect.

The other point in regard to the indi-
vidual consumers again, it is unfortunate
that some enthusiastic gardener with a spade
may put 12 consumers out of action for
quite a long time. Whereas that could be
overcome by means of fuging. or, in this
particular case, very simply he could fuse
each circuit and reduce that possibility.

Thank you.

Mr. G. C. DOWNIE (Cape Town): Mr.
President, and gentlemen: 1 have some com-
ments to make on this paper, and I have
brought them with me from Cape Town. I
have also brought along with me some com-
ments from Harry Wood, who, as you know,
presented the paper on mid.-| con-
struction at our Convention in Cape Town
last year, and I don’t know, but would you
like me to read them to you when I have
completed my own?

THE PRESIDENT: Mr. Downie, the
meeting would like to hear your comments,
and Mr. Wood"

Mr. G. C. DOWNIE [Cnse
President, gentlemen: The

Town): Mr.
tribution sys-
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©em outlined in Mr. Bamard’s paper
appears 1o be well worth the attention of
electricity supply authorities, [t would, how-
ever, only be practicable to apply a scheme
of this nature o completely new townships
wherein provision has been made at the
Town Pla tage for accommodating the
ks, It is, in fact not
clear from the paper just where these kiosks
are (o be placed, and as it appears from the
illustrations that access 1o both front and
ecessary it would seem operaling
personnel or meter readers must have access
to private property if the cubicles are placed
in the boundary walls or fences.

It must not, of course, be overlooked that
new  townships usually developed in
stages and if this is 1o be the procedure at
Montgomery Park one complete zone may
be fully developed and occupied before a
second is commenced. This would mean
initially an unbalanced single phase load of
some 700 to 1,000 kVA, being imposed on
the three dphme supply sysiem, which would
bave a detrimental effect on the voltage
regulation.

From the aspects of continuity of supply
and of safety of operating personnel, the
scheme is not so attractive. For instance,
in the event of an H.V. HR.C. fuse on a
it transformer blowing, the supply to at
least half the unit distribution centres in a
zone would be interrupled whilst it is
replaced, which would cause considerable
inconvenience o consumers.

The use of 11kV bare links and link sticks
and the atiendant risk is not favoured in
Cape Town uch equipment  was
removed on the score of safety many years
ago.

As far as can be seen from the photo-

(Fig. 7) of the Unit Distribution
Kiosk, the 11kV cable terminations and the
10 amp HR.C. fuses protecting the unit
transformers are not shielded in any way
onee the kiosk door is opened. Supply is,
therefore, presumably cat off to 8 kiosks,
i.e, 96 consumers whilst any work such as
locating and repairing of cable faults, main-
tenance on a transformer or even replacing
4 fuse is carried out. Such an outage cannot
he limited 10 only 12 consumers as stated
ai the end of paragraph 4.13.
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While little or no maintenance may be
required on a hermetically sealed trans-
former there must in time be a deterioration
in the quality of the insulation and some
trouble must be expected after many years
of service. It would also indeed be interest-
ing 1o learn how the Johannesburg Engin-
eers have overcome the perennial break-
down of cables at the eruich of the end
boxes.

It would appear, therefore, that the resi-
dents of Montgomery Park must be unusu-
ally patient and underst consumers,
or are they going to be “conditioned” in
the years to come?

It interesting 10 note that the street
lamps and brackets are charged directly 10
the Rate Fund. 1s an equitable contribution
also made from this fund 0 cover the cost
of supply to and maintenance of the street
lighting system

Mention is made that on the standard
averhead reticulation with cable connec-
tions, & wired pole-mounted fuse is used. Is
such 4 fuse really necessary, s with the
advent of P.V.C. insulated, wire armoured
and PV.C. sheated cable, the incidents of
faults on the conncctions to the consumers
must surely be very low.

However, it is felt that the objectives
which the author had in mind when develop-
ing this scheme, namely reduction of cost,
the avoidance of the use of unsightly over-

head mains and the simplifica

g

ik ification of meter
reading. warrant serious consideration and
if further information in regard to the
operation of the system at - Montgomery
Park can be supplied in due course it will

be welcomed by all supply authorities.

COMMENTS ON PAPER BY
MR. BARNARD

By H. Wood. A

(Cape Town Electri

1 should like 10 congratulate Mr. Barnard
on his excellent paper and even more on
the development which forms its subject
igle phase high voltage distribution is,
however, not an entirely novel idea, the
writer of these comments having spent a
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considerable time on a similar network in

England his network consisted of
central stepdown substation 6.6/2.2kV. from
which 2-core 2.2kV. ring main distributors
V

radinted {0 supply single phase 22/0.22
50 kVA, lrumformers. In some aress where
it was considered more economical due to
loading conditions, 100 KVA. transformers
were installed

The protection on the 22kV. cables and
high voltage side of the transformers was by
means of HRC fuses and the

side of the transformers was. solidly

o

to the LT bus-bars in the feeder pillar. Tho
transformers were placed in underground
steel tanks provided with diving bell lids,
and the feeder pillars were mounted in the
walls or fences on the boundary of the
property. thus catsing no obstruction on
the sidews

and o

V]\\‘lugl‘q[\‘h of a
feeder pillar are shown below:

From the feeder pillar four single phase
LT cables radiated, each supplying approx
mately 8 consumers, or up to 16 where
100 kVA. transformers were installed and
were protected by means of re-wireable
fuses, these cables being interconnected by
means of underground link h\m The
Admd’s obtained were very small compared
with South African standards, Belng only.of
the order of 15 — 2.0 kW.

Details of the substation and feeder pi
are shown diagrammatically below
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This single phase high voltage distribution
has been in operation for approximately
- 40 years and is still in use today. but,
on economical grounds, it was decided in
about 1930 that all future development on
the distribution system would be by means
of the conventional 3-phase 4-wire under-
ground system.

Some of the main difficulties :humled
with a single phase system is the balancing
of the load on the main stepdown i
formers, voltage regulation and also extreme
care has to be taken when transferring load
from one phase to another. This latter
problem does not llpply in the network
proposed by Mr. Barnard as no means of
interconnection between the single phase
areas are available

The Admd of SkW. is very surpmmg In
Cape Town the figure fo of wwn-
<hip would probably el nl Ihe arder of
3 kW. Could Mr. Barnard give any indica-
tion of the individual consumer maximum
demand under these conditions? Has any
trouble been experienced with excessive
voltage variation with these high demands
especially in view of the fact that loads of
80 amperes are permitied on @ siny phase
umz.s s:mce L‘ﬁllneclm up o a length of
250 I permissible voltage
v-nnhon at |)|= consumer’s _terminals is
10% (ie., + 5%) and the high regulation
obtained in the service connection under the
above conditions, namely 6.8%%. would
severely restrict the design of the HV
LV networks or might even make it
impossible to mainain_the voltage within
the statutory limits, This condition appears
10 be erated in the proposed network,
5pemlly r the consumer furthest fmm
here the service
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In Town, when the estimated
maximum demand exceeds 10 kW, or 46
amperes, a three-phase service connection is
provided.

The lack of discriminative protection_on
xln single phase high voltage rings is notice-

able. A fault on any section will cause a
mmpl:lc shut-down of the whole single
phase until each section has been isolated,
tested and the fault located.

With no alternative supply available on
the LT supplies 0 théconsumer, could
M, Barnard give details of how and when
maintenance on the transformers and kiosks.
is 10 be earried out without inconveniencing
the consumers?

The omission uf a scale on Fig. §
made it difficult to design an alterna
network in order o mnkc a comparison with
the costs given in the paper. A detailed
comparison  of costs  showing labour,
materigls, eic., would have been more useful
to enable an essessment of the savings 1
other undertakings to be calculated,

Mr. Barnard comments on the advaniage
of being able 1o plan a good street lighting
layout when using an underground system.
This, however, is not obvious from the
Layoul \hhwﬂ in Fig. |11 where the single-
sided arrangement has used through-
out. Tlm design has probably been adapted
in the interest of economy but it is certainly
not in the interest of good street lighting.

A far better arrai 1, although a little
mmcid"r:nmm ml.g:: al cost, would be to
provide ting on both sides of
the road Ambllm a mnre even level of
illumination on the road surface without any
high contarts or shadows.

Amuher dmmaln feature would be to
lighting - cables thus
uhunnmg nn alternative supply to the light-
ing under fault conditions.

Mr. Barnard's © pmvld:

intention

heupm 150 or 180 yds. in length.
Could Mr. Barnard supply detas

service connections and

regulation of the system

of the
the  estimated
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lighting is it the
initial cost of the totally enclosed Imlern
shown in Fig. 10 is surely liable to be three
or four times the cost of a 200 watt

lantern, not the same as stated in the paper.
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THE PRESIDENT: Thank you, Mr.
Downie. Gentlemen, is there any further
discussion?

Mr. J. A. MORRISON (Johannesburg):

upport. the findings con-
tained within his very excellent paper. but
the points that I had intended to dwell

ave already been amply covered by
Smith.

For some time now, we have been advo-
cating underground reticulation in_prefer-
ence 10 overhead schemes, not only from
the aesthetic viewpoint but also on account
of security and the considerable reduction
in maintenance charges. Until the present
date, the cost of a project utilising metering
kiosks and underground cables has been
between 5 and 1207 more expensive than
conventional overhead systems and despite
the many advantages, some rs have
o i e 1o T o ieloNpal e
diture,

The scheme now presented Mr.
Barnard shows o saving of 347 on the costs
of existing overhead systems in Johannes-
burg and, despite the misgivings of Mr.
Muchc‘l whld: I am sure will hc answered
faction, 1 recommend that the
fples nvulved should be given serious
eration.

consic

king personally, T do not share the
oo peeenally
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associate myself with those who have con-
gratulated him on a very fine paper.

THE PRESIDENT: Thank you, Mr.
Morrison.
Mr. Downic suggested that Mr. Wood's

paper of Jast year had possibly started some-
thing. I quite agree. | particularly feel that
the type of paper produced by Mr. Wood,
and also by Mr. Barnard, is of decided
inferest (o0 a meeting such as this, but T
want to stress that both young men, | am
sure, will also have benefitted considerably
from the experience gained in presenting
their papers, answering the discussions, and
listening 1o the criticisms.

I am now closing off. Mr. Barnard will
be here for a short time early this afternoon,
and T would like to know if there are other
discussions possible on both papers.

B

1 suggest that we start at 2.15 p.n.
LUNCHEON ADJOURNMENT
On resuming at 2.15 pm.

Mr. R. K. JOOSTE {(Qudishoom): Mr.
President, gentlemen, the question of losses
was._briefly nl:nlmned u:-\ morning by a
revious speaker. is regard 1 would
ike 10 ask two epwhc qummne

Firstly, did ithe author make any attempt
10 estimate what the probable Imm woul
be with his scheme as compal

heme? 1 mean, all losses

Inclering, Qute & number of 'Munmpahuu
and ESC. housing projects locate six
twelve consumers’ meters in one kiosk—

sm that the consumer has not been
able to read his own meter.

This method, which also embraces the
Mun icipal M.C.B's in the Kiosk. mot only
s up the meter reading. but provides
Municipal engineer with complete con-
trol of his domestic consumers at an easily
accessible point,

Gentlemen, as | haye said, Mr. Smith lm‘s
already extolled the virtes of Mr. Barnard’s
scheme and all that remains is for me 10

including copper losses in_ cables, copper
loss in transformers, and also iron loss in
transformers.

That leads to my second question. In
view of the fact that iron loss in trans-
formers must attain significant_proportions
in the author’s scheme, due to the high con-
nected transformer capacity, in the purchas-
ing specification for formers, were
transformers wuh specially low iron loss
specified or not?

Thank you,

Mr. A. F. TURNBULL (Vereeniging):
Referring o the older native townships
where no provision has been made for elec-
tricity.
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. Previous speakers have stressed the
importance of taking into consideration the
economic capacity of the consumer

Mr. Carr quoted figures of income which
appear to show that the average Native
household cannot afford the additional
charges which an_electrification scheme will
impose, unless of course it can be shown
that electricity is cheaper than the usual
mh(m used by the Native for lighting and

ting.

In undertaking a housewiring pro-
gramme, may | ask if a tenant is given the
choice or is it compulsory for all 1o take
electricity and what is the reaction of the
average Native who may not initially
unduly interested in acquiring an electrical
installation.

It is also interesting to hear that whilst
the Johannesburg Natives all opposed the
adoption of flat rate charges, Pretoria
appears to be successfully operating o
scheme based upon load limitation. Has
any local authority conducted a survey into
the merits of the two schemes. The load
limiting scheme does save the cxpenses
caused by metering and may- therefore be

the more economic method for initiating an
electrification  scheme. M. s s
Mentioned possible abuses of the system,

and it is worth further investigation.

Some Local Authorities. including my

awn, are of the opinion that the time is not

yet opportune for embarking qum farge
nowled,

scale schemes. Only by gaining ige
from the expen‘mfe of others will the

smaller Local Authorities be able 1o venture
into this relatively new field of development.

THE PRESIDENT: Thank you, Mr.
Tumnbull. 15 there any further discussion?

Mr. G. H. MARTIN (Johannesburg):

" Masson is 1o be congratulated on the
clear and lucid manner in which he has
resented the problem involved in Native
ownship reticulation. It is clear that he
has tackled the problem from fundamental
principles and has tried to steer clear of
Conventional practices which have been
evolved on other types of schemes. He has

an
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one end,

been burning the candle at leas
if not twao!

Mr. Masson says that his paper is submi
ted in the hope that others will let him have
the benefit of their experience, Unfor-
I can't let him have any practical
experience of my own in township reticula-
tion, but I do have a few ideas which have
not been fully worked out, but which seem
10 be worthwhile investiga

tunatel

Mr. Masson has mentioned duplex or
triplex cable with PVC insulation and he has
also mentioned the use of bare aluminium
conduetors.

1 have here a sample of Triplex Alumin-
ium Conductor which is made by South
African cable makers in Port Elizabeth.

This triplex cable is made up of the same
sizes of conductor used in the Western
Native Townships. All the conductors, how-
ever, are fully compacted and thus comprise
of a round central wire as overlain by six
segmental shape aluminium wires. The
main_reason for compacting in this case is
to reduce the over-all diameter and close up
the interstices between the strands thus
reducing the amount of insulation material
required.

This triplex conductor consists of a 04
sq. inch copper equivalent aluminium stecl
reinforced neutral which also acts as a mes-
senger supporting the two insulated conduc-
tors. These are: a .M sq. inch copper
equivalent all Aluminium Phase Conductor,
and a inch copper equivalent
lampline.

The advantage of this type of cable are:
Firstly, economy. In Native Townships the
average frontage of the properties is anly
about 50 feet. If service connections are
taken from the poles a relatively large
amount of service wire will be required,
Triplex conductors of this type may be
tapped in midspan. It is of course, advisable
ve two lappings fairly close (o each
other on opposile sides of the wire to
balance the pull. This means that the mini-
mum amount of conductor is used for ser-
vice connections.
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Secondly, & further advaniage is that
fewer poles can be used as spacings are not
dictated by tap off positions, and moreaver
the use of insulators can be completely
eliminated as the bare neutral can be
attached 10 the pole by means of a metal
clamp.

Thirdly, insulated conductors
free from hazards, particularly
areas, and the complete climinat
lators is of course also the complete answer
w0 stone throwers and sharp shooters,

When using triplex conductor with mid-
span tappings the service wirc would be a
du]ﬂex (perhaps sometimes mpl-.n with a

re A ral. This would also act as
a mmcnger supporting tho Jnsulaied wires
and is attached to the bare neutral of the
distribution lines by means of a simple
clamp. ¢ conductors are separated by
means of a simple (ool and temporary
spacers inserted to hold the conductors
apart while the connection is made. The
most compact connection is achieved by
using & compression fine cap, but o univer.
sal parallel groove clamp may also be used.
The joints are taped overall, and the tem-
porary spacers may be removed if desired.

Tncidentally. midspan tappings may also
be used with open wire vertical construction
by using ACSR for one of the conductars
and attaching the ACSR neutral of the ser-
vice wire to this. This would necessitate
core attachment (0 regulators

Wiring Regulations.

Where an open wire construction is used
it is of course not usually necessary to use
insulated conductors. However, the use of
compacted conductors or Alpac or Smooth
Body as they arc known, lends itself to
insulation due to the smooth surface. I also

ve here a sample of 04 sq. inch copper
equmimt Alpac_ Aluminium which had

insulated with a thin skin of PVC.

Th:s muhlm is only 01 to 018 mcim
thick and I have called it *'skin insulation,”

as it is not intended to withstand full voltage

er all conditions, The idea is simply o

thin skin of insulation as a protection
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against arcing for those people who are
concerned about baling wire and picees of
serap iron being thrown up into the line in
Native areas.

The skin insulation of Aluminium Con-
ductors only adds a small percentage to
their cost.

Masson  has, of course, already
e aluminium for his overhead lines,
y far the most economical conductor,
enabling & 50% saving 1o be cffected on
conduclor costs, even at the present time.
It is pleasing 1o learn that Alummmm Con-
ductor has given such satisfact service
in spite of some initial doubts on mc matter,

There is just one point that T would like
1o clarify: 1 am sure that Mr. Masson appre-
ciates l'll bm I don’t think he has made it
H: states that due no doubt to
imate no signs of corrosion have
!\c:u :xpcnenml on the Aluminium Con-
ductors, and that no claborate measure has
been taken 10 obviale corrosion. 1 think Mr.
Masson means bi-metallic corrosion, not
corrosion on the a]u.mmmm as such

Pure aluminium and most aluminium
alloys have very good res

resistance is in fact \upcml 10 copper. We
havﬂ & corfosion test stand on the roof of

a building on the beach front in Durban,
and after (wo years' exposure the followin,
results were obiained. Pure aluminium ﬂdg
mills per year, copper 099 mills per year.

We were hoping for further results after
five years' exposure, but unfortunately our
copper specimens were stolen, however, results
in America of tests by the American Society
or  Test 'g Materials carried out at La
Jolla, California (which is the most corrosive
of a number of tests sites), show an average
corrosion rate of 028
aluminium compared wil
year for copper,

Mr. lasson's i regardi the
absence of hl-nxlnlbcwoorru:?:n o":ntnms
experience accumulated by numerous other
undertakings in the inland areas of South
Africa dunng the past ten years. Obviously
you can't gel electrolytic corrosion if you

per year for
052 mills per
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df’"“ have an electrolyte. Even rainwater
which might be present in joint areas for &

ort timie before the sun drics them off can
hardly be classed as an electrolyte.

For rainwater 1o act as an electrolyte one
must have dissolved salis. This could be
dchieved in o polluted industrial atmosphere

¥ SO 2 or SO 3, forming weak solutions of
sulphurous or sulphuric acid, or in_marine
Atmosphere where salt spray can give you
& brine solution 3 1

1 don't know of any heavy polluted indus-
trial areas in South ’A(ricuym ou can
&et this type of corrosion, such as you have
!0 many ateas in Great Britain Consider-
Able experience in the se of aluminium has
now been obtained in South Africa and 1
think that we should ‘not blindly follow

ritish practice. For example, it is normal
Practice in the United Kingdom to specify
steel reinforced conductor, having the steel
core greased. This is generally not necessary
i South Africa, and usually the greasing

;:nv;um nuisance than it's worth. | think
Correct in saying that this is recognised
by Escom who now usually specify that
their ACSR should be supplied with the
Steel core non-greased.

B 1 think very much the same goes for much
ritish practice regarding bi-metallic con-
tiectors,

In coastal areas, where you are sufficientl
Slose 10 the sea to have salt spray, whic
;ls usually not much more than & quarter to

alf g mile, depending upon the situation
4 Prevailing winds it is necessary to take
':‘,"IJ Precautions with bi-metallic con-
I tions, h precautions, however, are
Aremely simple, and take the form of
xmz Suitable compounds or grease impreg-
tapes for covering the fittings, or the
::E.“‘ ‘Compression accessories, where you
M;We such intimate contact between the
Metals that crevice corrosion cannot

ke place.

Last  nigh
S8 night Mr. Lombard gave three
ducctia in the selection of overhead con-
g x‘.'ﬂ-‘f-“' Viz: technical, economic, and price
mnlﬂy- I feel that aluminium conductor
16 all these three. There are no great
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technical difficulties on the use of low
voliage lines. The economic considerations
— well, you can save about 50% on ¢o
ductor cost, as 1 have mentioned. Price

bility — a point worth remembering is

stabi
that aluminium is not traded on the London
Metal Exchange, and it is not subject to
day to day fluctuations in price. In fact at
the present time the price has been fixed
firm for a six month period.

Two ather factors which | might add 1o
those mentioned by Mr. Lombard possibly,
re educational and logistical, or the ques-
tion of store-keeping. Al the present (ime
it is the question of training personnel which
does seem (0 be one of the main factors,
On the question of store-keeping, the hand-
ling of two different types of material at the
same time can complicate matters, but the
cconomic advantages make the use of
aluminium still well worthwhile,

In conclusion, I would like to thank
Mr. Masson for his extremely interesting

paper.

Mr. C. LOMBARD (Germiston): Mr.
President, gentlemen: 1 think 1 am going to
skip most of the remarks 1 intended to
make. | know we are pressed for time, and
many of the points I wished to make have
already been covered by previous speakers.,

Mr. Masson's plrer is undoubtedly of
great inieresi 1o all municipal elecirical
engincers, and I would like to congratulate
him on a most valuable and informative
paper.

Mr. President, 1 was inferested to note
that the design and methods adopted and/or
favoured by the author for Native Township
reticulation schemes correspond with those
adopted for the Natalspruit Native Town-
ship at Germiston, such as underground high
tension scheme, brick kiosks built by
Native labour, impregnated wood pole over-
head fow tension lines with aluminium con-
ductors in vertical configuration, ete. I
would, however, like to assure you Mr.
President that we haven't pinched any ideas
from Johannesburg and I don't think that
Johannesburg has pinched any of our ideas.
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However, for Nuialspruit Native town-
ship, steel re-inforced aluminium conductors
were used throughout for street lighting
circuits, as well as overhead feeder lines. It
was found in other areas that severe burn-
ing, often resulting in conductor breakages,
occurred when wires were thrown across all
aluminium lines, and it was considercd that
the steel reinforcement would reduce the
possibility of conductor breakages under
these conditions.

This has proved 10 be the case, and with
something like 367 miles of ASCR lines
in service in Natalspruit Native Township,
no conductor breakages have sa far been
recorded

mr;?éoum' like 1o ask Mr. Masson whether
lerats i
e e by him to the use

In regard to service comnections, it is
noted that the author favours underground
ooped service conections. 1 agree that this
15 @ most salisfactory method, but it is not
Ppractical unless used in conjunction with
house wiring schemes, where a large number
of houses in groups are wired and connected
At the same time.

Where individual houses have to be con-
nNected from time fo lime al various points
in a Native township, some other metl
must be adopted. g e such method was
Mentioned by the author, i.e. rear boundary
IN“WIJIIIIO_H with overhead services. For

‘alalspruit, where the overhcad mains were
Tun on the same poles as the streetlighting
arevits, PVC underground cable con-
r'.':qum‘:s‘ are provided from the nearest pole
8 individual houses, each cable terminaling
" & meter box, mounted on the outside wall
of the house.

For service connections o houses on the
ahposite side of the street, a twin figure §
all aluminium PVC insulated overhead cable
u-|i.km 1o a wood pole planted at right
Iﬂ;‘s &5 10 the line on the opposite side of
b flreet, from where PVC underground

le connections are taken to three houses.

. In this way no re tement work is
ch"lrut and the difficulty of maintaining
arance over the roadway to low raof

[AKINGS OF SOUTHERN AFRICA

height is avoided. Calender Brown insulators
are used on the lines, and for these cable
road crossings, and contribute greatly to
making the job present a neat appearance.

Referring to the use of fluorescent fittings,
1 wish 10 endorse the author’s remarks on the
vulnerability of the power faction correction
capacitors to lightning.

We have found it necessary to provide a
lightning arrester in each fiting, which adds
approximately 15/- to the cost of the fitting,
but it is hoped that the extra cost incurred
in this way will eventually prove worthwhile.
Al this stage il is too carly to say whether
satisfactory resulis will be obtained.

Once again — thank you Mr. Masson, for
your most interesting paper.

Mr. J. L. VAN DER WALT (Krugers-
dorp): Mr. President, through you Thank
you very much Mr. Masson for the very
interesting paper on this most controversial
subject.

Tuming 1o Phowgraph F. which was
primarily reproduced to show us the street
lighting, can I suggest to Mr. Masson, seeing
that he is employing a multiple earth system,

can save a few shillings by eliminating
the two insulators on the neutral conductor?

Can he tell us why they use insulators on
the split neutral conductors if it is multiple

Then, coming back o the main purpose
of the photograph the fluorescent street
light fitting: | am still not convinced that
the flourescent street light fitting is the
correct fitting for Native Jocations cven in
our European areas they are very rarely
employed as a method of street lighting.

1 would also to endorse the danger
of the vulnerability due o riots, stone
throwing, ete. We still stick to the very old-
fashioned method of incandescent Jamps—
150 W. lamps — bat I am very keen 0 try
out, if one can gel & manufacturer 1o
produce a fitting cheap enough, of which
the reflector is made of fibre glass, which
I think should be very foolproof against
riots, stone-thrawing elc.
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I think Mr. Mitchell
that a sub-
e be formed o go into th's matter
and get a more standardised form of supply-
ing electricity 1o Native locations, 1 hope
that that wi lise, but 1 would also
suggest that if that is done, the staff of the
Government Native Adminisirai on Depart-
ment be invited 1o be represented on that
sub-committee, 1 think it will help us a
lot, We will clear up many difficuities and
will also prevent this ping-pong business of
correspondence  with  that  depariment,
impossible splitting up of costs, one has to
re-design a scheme somctimes three times
before it is finalised, and then you find that
you have been done out of a thousand
pounds here and there because you didn't
split your costs correctly and so forth but
I think a lot of difficulties can by ned out
if they are also represented. Or some means
should be devised whereby betier consulia-
tion could be had with the Adminstration
Department,

Coming back to
suggested this —

Mr. Carr made the remark that we
should go all out for the Native as a poten-
tial consumer of electricity, yet legislation
does not give us that incentive, because the
electricity deparimenis may not trade in
Native locations. 1 wonder how we will
avercome that handicap?

THE PRESIDENT: Thank vou Mr. van
der Walt.

Mr. G. C. MOLYNEUX (Rhodesia Rail-
waysk: Mr. President. 1 have been most
interested in Mr. Masson's paper, and the
discussions that have taken place on it
There is very little that | can add, We have
a number of undertakings in Southern and
Northern Rhodesia but speaking broadly
our policy has followed very much along
the lines that members of this Association
have advocated.

There is just one departure we are
making which would perhaps interest your
ssociation, and this is in the nature of an
experiment as far as we are concerned, and
that is in some of our higher income group
African housing. 1o get an indication of the

TRICITY

216

UNDERTAKINGS OF SOUTHEHN AFAI

extent to which the African is going to use
electricity if he has an unlimited supply,
we are pulling in pre-payment meters. 1
know there ure attendant troubles, but I
will be very happy 1o report 1o you in the
fulness of time our experience with this
particular type of metering.

THE PRESIDENT:
Molyneux

Thank you Mr.

| am going to ask Mr. Masson (o reply,
unless anybody else has any other questions.

Mr. G. J. MULLER (Blocmfontein): Mr.
President, | would like o congratulate you
on the independent thinking of the members
of your siaff. And I would like io congratu-
late both Mr, Masson and Mr. Barnard on
the quality of their papers, and the contents.

Whether Mr. Barnard has gone (oo far in
trading ¢Bntinuity of service for cost, time
alone will tell. Nevertheless, he has given
us plenty to think about.

Mr. Masson's paper interests me consider-
ably as we are at the moment considering
the question of supply on a rather large
scale to our Native areas,

Mr. President, our trouble does not lie
50 much in the newer arcas where desi
is relatively free. but we have & large built-
up area where perhaps we are unique | am
not sure, but build ng in Bloemfontein is on
an ownership basis — or has b
very recently, Even now it is still continuing
but not on the same scale.

In other words the Natives built their
own houses on lease-hold stands 1o plans
approved by the Native Affairs Department.
With so much freedom of design of houses,
even in construction, standard wiring of 1
build ngs. and even the method of distribu-

n. is perhaps not always amenable (o the
methods suggested

1 had hoped that either Mr. Barnard, Mr,
Masson, or any member of the audience,
had done some work on the reticulation of.
shall we say, older and owner-built houses.

Thank you Mr. President,

THE PRESIDENT: Thank you Mr.
uller.
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_ Regarding continuity of supply. 1 think
it would be a good idea to arrange to shut
down some of our areas, so that consumers
would appreciate sheir past good servia
_Mr. G MASSON  (Johannesburg) :
Gentlemen, 1 would like (o say. very
sincerely, “Thank you™ to all the speakers
Who have made such valuable contributions
1o this paper. 1 do feel that their cantribu-
lllz\s have mndchzlx;lwmk that I put into
_paper worthwhile 1 am really ¥
gratified at the response. i

eI be difficlt this afiemoon 1o answer

all the guestions, and perhaps enlarge on

:l-ll the questions that were put o me, but

an:'" Iry 10 answer as many as | can now,

and perhaps 1 can give writlen answers 10
¢ questions that 1 have missed

; wh;r_ln?wney asknd several questions, and
i d like (0 answer those if | can. Before
Dad“ that, T would like to say that Mr.
3 whney's joke about me creeping out to
'P’;‘nxﬁ- 1o have a look at his installation
Lofhow was mean in 4 joke, but he was
m:ﬁg Im;qw‘m-‘ a dark, tall. handsome
g 0’ comply with those speci

here adequate funds have been avail-
& we have standardised on 80 yd. spacing
Of street lights. Due 1o insufficient capiin]
it ﬁ':e been provided, for some townships
b been necessary to adopt 160 vd.
'Plﬂns in certain cases and only alternate
Ih“:"“,hﬂv en illuminated. 1 agree that
ij“_“”dﬂ spacing is inadequate and that
i s be provided in cvery streel.
ks the inention to_ remedy  this when
Money is available. 1 like the thought of &
pireet light on every pale with 40 yd. spacing
! since we have not attained this ideal in
e European suburbs of Johannesburg, 1t
Al be some time before will be
Practicable in the Bantu townships.

Tlie afier diversity demand of 680 walls
Jer consumer is interesting. The figare of
o Walls has been adopted in Johannes-

:%eﬂn the basis of our experience at
G T Natiie Tawnship whers the demand

oy than this figure after ten years' opera-
P The figures given by Mr. Wikon
0ria) appear to bear out the contention

Wi
able
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that 500 watts is adequate for the initial
stages of development. I do agree that we
will have to cater for an ADM.D. of
1KW per consumer and possibly higher in
vears to come, It is thercfore essential that
the reticulation scheme be designed so that
its capacity can be readily increased. 1
submit, however, that it is wasteful of
pital to now provide a reticulation scheme
of a capacity that will only be required in
10 1o 15 vears' time.

I was interested in Mr. Downey's remarks
on guards for street lighting. Our experience
has been limised, but we have one lownship

exercised by the

are
so |
Non-European Affairs Department or ihe

jo think that control

residents  would reduce the amount of
hreakages.

A suitable wire guard will cost !-Umnhi:g
like 15s. to £1. and should be provid;
wherever there is a lot of vandalism.

On Mr. Lee's comments, I must agree
with him that the number of faults that one
gets on an u und cable system is very
Small and if we had the choice most of us
would have an underground system.

Thank you for the description of Davey-
ton Reticulation Scheme, The figures given
us are most interesting and will be studied
with interest by us all.

The remarks about
interesting. An _inadequate wiring installa-
{ion will give rise to illegal wiring that is
difficult to control.
o inu
the maximum number
points for the amount

The costs given under the heading “com-

rison of & include H.T. and L.T.

illegal wiring are

of lighting and plug
of money available:

reticulation. ing and service
cables but the: Jude the price of
meters.

Mr. Brown's notes on the use and train-
ing of Native wiremen arc very interesting.
I would like 10 know what wages one pays
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these trainces, and ako qualiied wiremen
if you can get them. We do know the wages
that are laid down in the Building Workers'
Act for the trades of carpenters, bricklayers
and plumbers, but it would seem that these
Native wiremen trainees feel that they arc
f a higher standard than the building
worker and should get better pay.

With regard to the cost of wiring our
house wiring installations are all conduit,
and lights are mounted back to back. One
light is provided in each room and the light
switches are grouped at one point e
meter box costs approximately 19/-. The
cireuit breaker, meter, meter board, terminal
locks, and miniature circuit breaker, come
10 roughly about £5. We have provided one

lug point in each house except the bi
ouses (there are some four and
roomed houses) where we have given two
Plugs. In the smaller houses the plug point
I5 mounted back to back with the meter.
i cost of our wiring installations vary
fiom approximaiely £4 for a 2-roomed 10
£5 105 for a d-roomed house. Service con-
hmns cost approximately £10 1o £11 per

M. Sibson and others have stréssed the
point that the vandalism in Native areas is
not really different 10 what you have in com-
Emhle uropean areas. We have found
Uhat much of the vandalism has really been

t due to children, but to adults. Some of
our Native townships appear (o be the rest-
:’fi place of many stolen cars. The thieves
hdgm'bﬂ of the rurls that they want, but
s h;?;,z sa, of course, they put out the

Details of load control metering woukl

Eolrlmen-.m as well as further reports on
i n:M of current limiters. 1t would seem
-~ e that current limiters will be suitable
wﬂw consumer is prepared 10 accept &
m“‘ supply of energy but metering
Tequin Necessary where unrestricted use is

m‘;"blzqn the Eastern Native Township was
tablished. the Natives were consulted
poinied out to them that if we could dis-
Pense with the expensive meter, we could
Pethaps give them a more lavish wiring

TRISITEITSONDERNEMINGS van SUIDELIKE AFRIKA

installation. | remember their reply was
vei tely that if a meter is good enough
for o European it is good enough for a
Native.

meters have therefore

Straight reading
d and I think

been adopted as i standar
experience has proved. from the limited
number of consumers that we have, that the
account meter is the fairest method of charg-
ing consumers albeit an expes

Replying to Mr. Turnbull, it is not the
intention to make it compulsory for tenants
in the Native areas to use eleciricity supply
but an the basis of our experience at Eastem
Native Township it would seem that the
inhabitants desire the use of electricity, It
can be expected however that there may
a lag in the demand for supply. particularly
where consumers find it difficult due o
economic reasons to make the initial con-
sumption deposit.

The Natives are treated (he same as
Europeans in that a consumption deposit is
asked for, They have to pay a deposit
cquivalent of two months” consumption. It
may be a hardship to quite a few of them ©
pay that consumplion deposit, but when it
has been paid, 1 think the use of electricity
will be popular. At Eastern Native Town-
ship, out of 620 odd consumers, there is
only one who does not take supply, and
the reason for that is that he works
candle  factory. and doesn't
electricily.

Mg, Martin's remarks about aluminium
conductors were very interesting. 1 woul
confirm, as he said, that when 1 was talking
about _corrosion. was  thinking of
bi-metallic corrasion.

We have given consideration o the all-
insulated conductor, becausc we have had
trouble in_one_ particular township where
we have a 6.6 kV overhead high tension line,
that has had many outages due 1o baling
wire having been thrown over the line. The
all-insulated conductor has the disadvantage
that if the canductors do break, for any
feason, they can lie on the ground for & long
e, and our experience with Natives is
that they are not as ready to report faults
as the European consumer.
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As far as greasing of aluminium is con-
cemed, 1 agree that it is not necessary on
the Witwatersrand.

The facility of using mid span tappings
for service connections cannot of course be
adopted as done overseas because of the
Factories Act regulation that lays down that
service droppers must be taken from a point
of support,

Mr. Mitchell's recommendation that a
sub-committee be established to discuss
Native housing is an excellent one.
Standardisation in some form would be a
good thing and it would be a good iden if
we could get a Code of Practice laying down
at least minimum standa

Mr. m:hdl ;ugg,nu lhm a split neutral
is unnecessary. 1 eresting (0 hear that
in his experience, a broken phase conductor
will invariably fall upon the meutral at the
bottom and so isolate the cireuit. 1 have
been concerned about the extra cost of a
split neutral. but there is of course also the
point that a neutral wire itself can
break nnd be just as dangerous as the phase
conduet If.

Mr. Slmpsl.\n of Durban asked whether
we have any reguiar inspection of appli-

We have not found it necessary (o have
ular m».peclmm of appliances or wiring.
Wheic el Teve repeated trouble due 1o @
fuse blowing or circuit breaker operation
we inspeci the installation and appliances
for any illegal wiring or faulty appliances.
We have not found much trouble with
appliances, | do agree that with some of the
app}mmx on the market control is
but I don't think that is really
the ioc.«l authority’s responsibility.
If manufacturers could be encouraged 1o
produce cheap and satisfactory npplmncn
it would be an excellent thing. re s o
very fertile field for some ingenious :Inlgm:r
Whn can manufacture a dual purpose type
gedmm to take the place of the “under-
lh!- radintor-on-the-table-cooker.”

Ag far as assisted purchase schemes are
concemed. from the consumer's point of
view, 1 think it is an excellent one. From
the supply authority's point of view I am
not so keen unless it is restricted (o cookers
and waler heaters 1 think however we

should leave the administration of such a
scheme to the Non European Affairs Depart-
menl.

1 think the figures I quoted yesterday of
the appliances which are in use do indicate
that the Natives are building up their stock
af appliances, and 1 do think Hat the parti-
ticularly small appliances . will be  very
popular, and as the clectri supply in
townships becomes more universal, there is
a possibility of Natives going over to
electrical cooking. even if it s only a simple
type of plug-in siove.

We have been forced to provide street
lighting in many townships on a rudimentat ry
-that is every second street—
cffect the, scattered development referred @
by Mr. Simpson and is undesirable. Initially
the Depariment of Bantu Affairs was very
keen that we should space our street lights
al 300 intervals. We resisted that vcrv
strongly, and pointed out that 120° s
is @ good one for wooden poles, and it dﬂle;
permit street lighting that complies with a
code of practice. We have put up street
ing in every (ownship, but some have

a
Photograph 1 showed that every
pole is drilled with five holes to take six
conductors if they are required. It is
planned at this stage to cater for a demand
of | KVA per stand and three phases are
Pf""ldﬂl in the main streets, with single
phase in side streets. There is therefore the
facility for three phasing, the single phase
mains as and when the loading justifies it.
Mr. Lombard’s comments about ASCR
conductors are noted with interest, We
haven't used any yet, because the 5%
increase in price over all aluminium did not
seem justified with 120 ft. span construetion.
1 do think that ASCR is definitely worthy
of consi mn thfe =xpmencc mdmlc\
that malicious d expected.
comply with me 5 A, IF 4:y mi: of pmuce
requirement in regard to the minimum
breaking strength of conductors, we have
used 7/.110 in. aluminium conductor, which
is equivalent to a 04 copper. The double
neutral i course of greater cross-section
area than is required for street lighting load.
Tt was felt that we can use the neutral wires
as power conductors at a later date if neces-

| A




Die VER

sary and put up a smaller A.S.CR. conduc-
tor for street ighting when the time comes
10 change over power distribution.
Mr. Lombard mentioned the difficultics
experienced with fluorescent street lighting
The auxiliaries are a bugbear and
el very strongly that power factor cor-
rection i’ these street lighting fittings is not
justified. If we arc concerned aboul the
power factor of the system, it would seem
preferable 1o effect power factor correction
at the transformer kiosk, and eliminate the
<capacitors in the fittings
. Mr. Van der Walt asked why we used
insulators for the split newtral. I agree they
are not necessary, but we have not found
8 cheaper metal bracket suitable for use
with the all aluminium conductor. Reel
insulators cost a couple of shillings, and give
4 fairly big bending radius for the aluminium
conductor. Tf Mr. Van der Walt knows of
? cheaper metal clamp or bracket suitable
lor AC.C. I would be inieresied to have
some details,
_Since running costs were the first con-
Sideration we were forced to fluorescent fit-
o agree (hat they are not really a
Tobust type of fitting. and whether they will
ast 25 years I am not sure.
Mr. Molyneaux's remarks about the pre-
yment meters are noted with interest. In
lohannesburg we have not used them in
:m years. Their disadvantages appeared
¢ the greater amount of maintenance
Tequired in comparison Lo the straight read-
:lls meter. Their capital cost is high and
{roubles are experienced with bent coins
o the difficulty that when the meter is
sl the meter reader invariably refunds 10
wrong person.
nM:i Muller asked whether we had any
Perience with owner-built houses. At the
.h“i'm’ ip of Dube a small number of houses
ve been built by owners and some by
mlnmuups such as the BESL. and one
for Hlnlng groups, who have built houses
little d_ﬂ" employees. Their consumption is
have, ‘Aml from the other consumers We
s far as wiring installations are cot-
erned, the owners of the houses
ﬂlew Pprivate electrical contractors 10 do
3o m"‘?"‘v Being in our area of supply we
st that licensed contractors and wire-
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men should be employed, and we have had
no difficulty from that aspect.

We have a problem facing us. Some busi-

ch have been in existence

years in areas where no

ble, have in certain cases

ting plants, and they have

iremen to do

bought I

engaged unqualified Native wires
the work. Some of the wiring, probably
with slight modifications, could be made

mply with the regulations, but most of
it will have to be dismantled.

Where he can afford it, the Native owner
does want the best inswllation he can get.

Gentlemen, if there are any questions I
have overlooked, T will endeavour to reply
1o them as soon as | can.

Thank you, gentlemen.

THE PRESIDENT: Thank you, George,
for your very full reply. I don't think you
havé missed anything, but we will give you
a further opporiunity (OMOrTOW MOTMINg.

I am proposing 1o go on with the reports
of representatives now, and | think Mr.
Muller will make o brief statement on Sup-
plies to Rural Areas.

Mr. G. J. MULLER (Bloemfonicin): Mr.
President, the report has been circulated and
‘members have no doubt read it.

We had hoped at this s 1o be able 1o
tell you a little more. We ad hoped that
{he Control Board would have sent their
revised conditions to the United Municipal
Executive, who, in turn, would have sent it
1o us. Nothing of the sort has happened
and we are therefore not much further than
the report leads you to think.

Your Executive has, however, decided to

get on with schemes.

I would, however, like to appeal to those
members not o stampeded into any
action which may jeopardise the negotiations
of the United Municipal Fxecutive.

are basically there 0 look
after the interests of the ‘municipalities, and
if we help the rural arcas we do so, but not
at the cost of our municipalities.
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CONTROL OF ELECTRICITY SUPPLY
TO RURAL AREAS

REPORT TO THE ENTION

ON PROGRESS IN NEGOTIATIONS

WITH THE ELECTRICITY CONTROL
BOARD

Mr, President, Gentlemen,

In this matter of supply to rural areas
which interests quite a number u[ munici-
palities it is plumn;v1 record that in

eki tof the Umtzﬂ Municipal

seel the supj
Executive Council, your Council has
ceived all the co-operatio v| it muld wis

for. The UM.E. representing S.A. Muni-
cipalities as o whole, thus a very large
section of the South African population,
have made the dispute which arose from
the new conditions of supply proposed by
the Elev.-mcrly Cnnlml Board, tlmr r)wn
and_arranges with the E.C.B.
on the 21st hn\'cmhcr

Your Executive wis mkm 1o prep

noming

tives to assist the UM.E. in nhp discussion
to be held in Pretoria. Our Association
vias re]'ll‘ewllred by six members of the
Executive Council, and the memor.mdum
submitted by your L'XE{ e tal
as the basis ui’ l» fr H\r
advance meeting of Llrlq\.ll(-‘ and the sub-
Wﬂmm meeting with the Electricity Con-

The discussion centred mainly on the
following points of dispute, in connection
with the proposed conditions of supply to
rural areas.

(a) The limitation of the permission to a
specified number of years, in itself not
very palatable, further aggravated by the
proviso that the ES.C. could take over at
any time, without any apparent wifrguurda
for the commitments of Municipali

(b) The basis of taking over at original
cost less depreciation, without regard for
the financial interests of Municipalities,
whose assets most likely would have
appreciated considerably in terms of the
currency at the time of taking over.

RISITEITSONDERNEMINGS van SUIDELIKE AFRIKA

{e) The teral change of al tariffs.
On tnvh.M mf the Munici s’ it was
submitted that rural tariffs must be tied
to the general tariffs, as independent
lowering of the former could not be eon-
templated by any local authority.

(d) The extent and frequency of data
to I)q submitted by local supply anthorities
to the Control Board. To comply with
these requirements would amount to sepa-
rate accounts being kept for the Town and
rural systems.  This would involve the
Munieipal Teehnical and accounting de-
partments in considerablé extra tronble
and expense, for which no extra return
could be gxpected, and the accuracy could
be subject to query on account of
difficulty of correctly allocating capital,
management and maintenance costs.

Tlu- interview being ascanged by the
UME, the mm ipeahﬂ for the dele;
tion wm- Mr. 'k Chairman of the
UME. and \lr, l‘em‘ of Bloemfontein,
both of whom were well primed on the
views of the L'IE]cg.!lum at the private
session in the moming.

Mr. Warmback Ilrmldly outlined the
views of Municipalities, and put it clearly
to the Board that \1mnm|mlmes considered
rural supply as a service to their rural
surroundings which might benefit the
Town to some extent, but stressed if undue
difffeulties were not created and as long
as it could be justified to the Mumicipal
ratepayers.

Mr. Tees dealt in more detail with the
proposed agreement.

Period of Agreement.

On behalf of the Municipalities it was
submitted that they could not contemplate
any agreement which did not guarantee
ten vears tenure at deast, and then only
provided agreement was “reached on - the

method ing over, and provided a
period of adjustment of its commitments
of say five years was allowed to thn Muni-
cipality which could be extened by

sentations to the Board if considered
necessary. In very speeial circumstances
the Municipality could of course contract
out of its right and agree to o taking over
at any time.
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Period of Taking Over.
The Municipalities could not a;

A gree 10
ttg disposal of M ipal property ’:lt any-
e g T
ﬁhl lapmeci but was much e
likely to depreciate and the only basis
abgrx-|rlu}:lko to .]\hm{:-lpn]ilws would be a
air market value at the time of teking
over. The Board could not legally o
sqf:hg a method of compensation, but
Municipalities would be willing to aceept
S sgroement ng acceptable
U‘m litions, in which connection Section 34
? lljl'w Electricity Act referring specifically
0 licencees was mentioned as & guide.

The general impression gained was that

- mltn:;l licmEirdhlu drop all reference

erms of taking over, leaving thi

to negotiation. - e
Unilateral Change of Rural Tariffs.

It was conceded th reharge may

i I a:

not be equitable in all ca wits
gw l‘gm wce agreement had been
ched with the Board, the Municipality

must be free to control the finances of the

undertaking as one concern, increasing or

lmmmg all tariffs according to the
nices of the undertaking as a whole,

as. discussed at length.

ppearced to be not adverse to

idea of tying Rural tariffs to internal

s‘.12 it the finer mathematical points

e S
hers, while delegates argue

mnl‘l"g;urcharge ‘on internal tariffs, must

] surcharge on rural tariffs, as they

at the time of the surcharge.

As the discussion appeared to get

hwﬂud down in percentage calculations.

te was prompted to ask if it was

it to leave rural consumers to the

ender mercies of the Municipalities,

have rural sup-

dy basis,

tari
of s

. suj
inidy, the rural autherities to find their
m capital and frame their own tariffs.

brought the admission from the

Board that such procedure muy make rural

Ieiectnﬁmrlm impossible. ;

"f"':"ﬂﬂon to be Rendered to the Board

Annually.

OW’\I"L_TOE.« said that Municialitics were

t!"ﬁn“‘ﬂlf of the fact that the Board in
s of th could demand certain
formation and could in addition send a

AFRIKA

representative to examine the Municipal
accounts, but pointed out that certain of
the items of statistics required in the pro-
posed agreement woud be difficult i not
{mpossible to_render accurately. A i
would be obligatory under cancellation,
it could happen that unsatisfactory statis-
tics may lead to cancellat gree-
ment. It is not likely to happen in practice,
t e to

but Councils are > 3
than they can digest, and it was 'mk to the
Board that they should accept the annual

nts rendered by Municipalities, which
Felt that it was called for, could be
ampl spectionof records
which they are entitled to. Counils con-
Sidered it undesirable and difficult to keep
profit and loss aecounts ifferent types
of consumers on their system

In all it can be said that the delegation
was sympathetically recei and the
Board appeared to appreciate the views
and difficulties of the Municipalities, and
their ehajrman Dr. Gaigher made it clear
that it was not their wish in any way to
retard rural_electrification by Mumnigipali-
ties, particularly where such arcas WETE
hot'in an ES.C. area or included in ES.C.

lanning for the immediate future. Such
B woaid he be treated

ment.
In retrospect, we eannot laim to have

reached final x}guernmt, but a very con-

siderable step forward has

the Board undertaking

UME ore_a_new

mitted to any individu:

it bel every

this Association to |Ielrlin from

signing any

veement for rural supply, which has not
ﬁhi‘-en approved by the ALE, and through
them by your Executive Council.
o individuals may have their mral work
retarded somewhat, but the best intercsts
of Mumicipal Electricity undertakings as
0 vill be &

ved, and as their work
affects not a_mean proportion of the total
population, it can slso be said to serve

national interests.
G. . MULLER.
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THE PRESIDENT: Thank you, Mr.
Muller. Any discussion, gentlemen?

Mr. C. LOMBARD (Germiston): Rights
of Supply to Industrial Consumers,

Mr. President, gentlemen: I have pleasure
in formally presenting this report for adop-
tion. The report has been circulated and |
e nothing further to add at this stage.
HEPORT OF RIGHTS OF SUPPLY—

INDUSTRIAL CONSUMERS
SUB-COMMITTEE

Mr, President. Gentlemen,
At the Annnal Convention held in Cape
Town during April, 1958, a sub-committee
was appointed to interview the Electricity
Supply Commission on the rights of supply
of electricity within the areas of jurisdic-
tion of urban local authorities. This sub-
committee met the Chairman and Manage-
ment of Escom during May, 1955, In
compliance with a request received at this
meeting, copies of the Memorandum sub-
mitted to the Electricity Control Board
during 1955 together with an Addendum
to this Memorandum which was propared
i d

ISONDERNEMIN

vim SUL

KE AFRIKA

Mr. 1. C. DOWNEY (Springs): Mr.
President, gentlemen: The report is in your
hands. It has been tabulated for you to
exactly see what progress has been made
during the vear, but I would like to draw
your attention to the second last paragraph
of the report. May 1 suggest Mr. President.
you ask Mr, Chris du Toit, to speak on this
matter. He will probably have some
information 1o give us on it.

Mr. C. W, H. DU TOIT (S.A. Burcau
of Stndards): Mr. Presid at_the last
convention of this Association in Cape
Town, the Bureau was asked 1o give aiten-
tion to two points; the first one was when
we were asked to see what could be done
10 get the Electricity Safety Specifications
for Domestic Appliances finally promulgated
by Minister, The second peint of
interest was that we were asked 1o see what
could be done to control the. workmanship-
of the repair business,

As regards the first point, Mr. Chairman,
1 am very pleased today to report that the
Minister has now finally agreed 10 promul-
gate safety specifications, and we hope that
when your next conference comes around
the schieme will be in full swing,

L Mr. President, 1 am not

to include certain
points made by the sub-committee at
: £

an
the
meeting, were Jed

to Escom.

A memorandum in reply to the represen-
tations may recently been received
from Escom by the Association and is now
under consideration.

A memorandum has also been prepared
and submitted by this Association to the
United Municipal Executive for transmis-
sion to the Borckenhagen Commission with
the concurrence of the Institute of Munici-
pal Treasurers and untants.  We are
now informed that the memorandum has
been formally adopted by the United
Municipal Executive,

€. LOMBARD,
Convenor.
THE PRESIDENT: Any discussion?

The South African Bureau of Standards.
Mr. Downey.

24

in & position 1o divulge any details as
regards levies, or the administrative proce-
dures, since these have 1o be discussed first
with the appropriate sections of the industry
and commerce, and your representatives.

Mr. President, these will be published i
due course in the appropriate quarters and
everybody will be given the opportunity (o
comment.

mAi: regards the second item | am afraid
sults are not very encouraging, The rqrir
business likes (o Z.y out :3 |%y control,

I would like to draw your attention 10
something of interest however. When these
safety specifications are finally romulgated.
the promulgation will read, N% ‘equipment
shall be sold .. ™ (I want to stress the
word “sold™ because that applies, obviously,
to imported articles, locally manufactured
articles, and items repaired and offered for
re-sale. That will, to a certain extent, cover
some of your second problem, and we do
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feel that it might be possible 10 find some
mean of controlling the other kind of repair
1 send my own stove (o be repaired
and it comes back to me. In view of all
this talk today about the electrification of
ative areas, | feel it might be very oppor-
fune o have some control on the safety
requirements of electrical equipment.

In conclusion, Mr, President, I would like
1o ihank your representatives on
Bureau’s committees for their very gencrous
Co-operation, and I would like to say that
We appreciate it very much and it has often
helped us out of a difficult spot in our some-
what awkward job.

Thank you, Mr. President

REPORT OF THE TECHNICAL COM-
MITEES OF THE SOUTH AFRICAN
BUREAU OF STANDARDS

Mr President and Gentlemen,

5

The following specifications have been
f:lm-sl and are shortly to be submitted

5 tls Seindards: Counell Bor- spproval =

L Low Voltage Lightuing Arrestors.

2. South African Burean of Standards 97,
for Paper Tnsulated cables (Revision
Specification).

3. Sauth African Bureau of Standards

6-_55 of 1959 for Overhead Service Line

Connector Boxes.

4. South African Bureau of Standards 165

of 1959, for Lamp Holders.

3. Transformer and Switch Oils.

& Tl}vuslnndardt Council has 'msm?lj o

e following specificati will be

B | cifications whicl

6. qpﬁﬂ‘vflmhnm for Wall Outlet Boxes

and Cover Plates.

i The Following is still under mnsideml"«m

)y the respe committees :

ision of South \lnmn Bus

of
it

andards 155 for Miniature
Breakers.
8. Induction Meotors.

Tnsulating Ty

10. Codes for Installation and Operation
of Electric Cables.

Safety specification for Electric Heat-
ing Pads and Blankets.

UNDZRTAKINGS OF SOUTHERN AFRICA

12, Domestic Radios and Electronic Ap-
paratus.

High and Low Voltage Bushings held
its first meeting in April

14. Distribution Transformers,

The following spec
ised  during the
available in the pnmu.j form :—

15. South African Bureau of Standards 150
for P.V.C. Cables,

16. Fixed Electric snmgp ‘Water Heaters.

17. South African Bureau of Standards 133
for Electric Stoves and Hotplates.

A report of the work of the sub-com-

mittee dealing with the eleetro-technical
nomenclature in Afrkaans is as follows -

13.

ATRIKAANSE ELEKTROTEGNIESE
NOMENKLATUUR

18. Die Standaarderaad het n hoofkomitee
aangestel om n menklnlnur in Elekr
trotegniese Ing
Daar is dan n ;ubk
om ‘n Afrikaanse Elektrotegniese No-
menklatuar op te stel.

Hierdie Subkemitee is alreeds die afge-
lope drie jaar besig om 50 0 Arikanse

te stel.

word - gereeld .-lfe maand gehou en die

tuk vorder Auks, Die jongste dokumente
die lntema,nnnslr ktrotegniese

Kommissie word as basis vir die Aﬁ(knanm

vertaling gchmri

Dic volgende groey alreeds vertanl
en is verl.rygbast by (1ip Suid Afrikaanse

Buro vir Stan e i —

Groep ns 4 Cmmlﬂtmeﬂ-‘tmdmnenml

Groep m \ln!|fene en Transfomators/.
achine and Transformers.

Groep 1l g 5hlhE§e Omsetters/Statie Con-

vertors,

Groep 12 + Transduktors/Transductors.

Groep J.B I‘!e\.elligmpreleiﬁ’(mxﬁvc
elays.

Groep -sn hl,kmm Traksie/Electric

Ell Llrm jese Standard letter simbole:
en Jﬁnnﬁgv.m Fenhede/Standard Elec-
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SLECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

A spacious modern factory at Benoni,
Transvaal, houses the skilled workers and
specialised machinery of the South
African General Electric Company.

Here are designed and manufactured
the S.A.G.E. products that find

such ready acceptance in homes and
industries throughout the nation.

In the assembly bay,
Hotpoint washing machinas
auwait a rigorons

fial inspection.

SOUTH AFRICAN GENERAL ELECTRIC CO. (PTY.) LTD.

G.E. BUILDINGS, COR. RICHARDS AND WEBBER STREETS, SELBY, JOHANNESBURG
FACTORY: BENONI, TRANSVAAL
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trotechnical Letter Symbols and Unit
Abbreviations.
g is op hierdie onder-komi-
ordig,
Daar word op die comblik aan VER-
LIGTINGSTERMINOLOGIE gewerk.
Hierdie woordelys behoort lede  baie
behulpsaam te wees.

veren
tee verteenw

af e;’ Jodes w ed at the last
conyention held in C: i
was suggested that we try to persu
Minister to promulgate these specifications
as soon as possible. 1 understand this
matter has received the serious attention
of the Bureau of Standards during the
vear, and that a statement in this regard
on the progress, may be given by the
L@ipn:uenmhve of the South African Bureau
Standards attending this convention,
i, conclusion T should ks 1o express
reciation to all the members of the
;\‘.{LEFU‘ who have so ably assisted me in
he wark of the various technical commit-
&{es of the South African Bureau of Stan-
dards and to- thank the Bureau Officials
or ther kind co-operation and assista
at all times during the year.
J. €. DOWNEY,

Representative.

pTHE PRESIDENT: Thank you M.
u Toit. Any discussions?

Mr. J. L. VAN DER WALT (Krugers-
+ T wish to say “Thank you” to Mr.
Downey for his report, Mr. President: but
We must also realise the importance of the
:‘,np that is being taken to one nearer our
kt:v. You will remember—I think it was as
i 2 ago as Bulawayo, 1952—this Associa-
i full conference resolved (o |

b ue Minister to have some Safety Specifica-
th ns promulgated, and it is gratifying to see

Al we are one step nearer.

It will be remembered
AL the S, bered that the question

THE PRESIDENT: Thank
s you ever so
lhl:’l;ch Mr. Downey, Mr. Van der Walt, and
b l‘.‘_Du Toit, for a very interesting report.
% ink Mr. Van der Walt has covered any
nm:‘ lh:ilﬂdl may 'I:.ave made, particularly
ducp';inn. we have been waiting for

Mr. J. L. VAN DER WALT (Krugers-
dorp) “Electrical Commodities™:

The report, as you will see, is short; We
have had three meetings. We cover quitc a
lot of work at these meetings, things are
thrashed out very fully; but at one stage the
committee felt that it was probably doing all
this work in vain, because from reporis an
information received it appears that mem-
bers do not take into consideration the
recommendations of that Commitiee

Your Committee may recommend that
they do not find certain articles suitable for
use; yet you will find and hear that it is
generally used throughout the country.

But after thrashing it out it was felt that
the Committee was doing some useful work,
and we decided to carry on, but with this
plea to members, that they should take our
Yecommendations, or findings, into con:
sideration. These are usually circularised in
the Newsletter.

REPORT OF THE
RECOMMENDATIONS COMMITTEE
FOR NEW ELECTRICAL
COMMODITIES

Mr, President, Gentlemen,

The Committee continued with _the
valuable work and three meetings were
}a1d during the year. All recommendations

¢ made known to members through the
news bulletin,  Various applications are
Stil) under consideration, and tests o these
commodities are being carried out Ly the
Bureau of Standards.

The Committee only considers commo-
dities for which no precise specifications
are available.

New materials and methods for wiring
of premises have been submitted to the
Committee, such as “Power Skirting” and
“Q Flooring.” The attention of the Sufk
Precantions Committee of the South Afri-
can Institute of Electrical Engineers has
heen drawn to this development for fncor:
porating in any intended admendments of
the Wiring Regulations,

The Committee also fully discussed the
possibility of overlapping unctions; com-
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pared with the Safety l’mcw:llous C‘c-m-
mittee. Some doubt was expresse s ko
Ihe usefulness of the \\nd{ of the C‘:mmll

does appear that members in
tances do not refer to or take inta
on_the ru‘mur\\!'nd ations of the
Commi en valuable
time s wasted by “all" menhrs. of ‘tha
Committee.

It was however, felt that

OF MUNICIPAL ELECTRICITY

UNDERTAKINGS OF SOUTHERN AFRICA
Alrica—bearing in mind the fact that the
range of overhead electrical transs
hardware produced in the Union is s
limited.

On behalf of your Executive the following
resolution is submitted to the Convention
for adoption.

“That this, the 33rd Annual Convention
u{ the Association of Municipal Electricity

e work of the Committee was valuable
al et TR ey Tha
Executive Cotmeil concurs.

An appeal is made to members to refer
to the recommendations of this Committec
whenever possible.

During the year Mr, Kmle was eo-opted
to this Committee in his own right.
J. L. van (l('l‘ WALT,
Convenor.

THE PRESIDENT: Thank you.
questions or discussion?

I think members will remember that this
Committee was set up 1o attempt to crﬁlc
some uniformity throt
the uppmvul or otherwise of certain equnP-

It didn’t mean to say that any par-
Geuke authority was bound by the decisions
of this committee. but it has been rather
shattering of recent months to get certain
appliances produced to the Committee, and
1o be told that certain of the larger towns
have already accey them without follow-
ing the procedure laid down by the Associa-
tion,

Mr. C. LOMBARD (Germiston): Import
Duty—Overhead Line Hardware.

Mr. Pmldcm gcmlcmm According 1o a

Any

notice which appeared in the Government
Gazette 01 Ihe Tith Aprll 1959, representa-
tions have the Department of

Commerce and lnduslms on overhead elec-
trical transmission hardware, such as strain
clamps, tension clamps, suspension hooks,

10%. This matter was considered by

utive, and it was felt that such an
increase in Import Duty is not justified at
this stage, and it would have an adverse
effect on the cost structure of electrical
supply  undertakings throughout  South

your

of Southern Africa resolves
I}ml in view of the limit of over-
bead electrical transmission hardware pro-
duced in the Union, an increase in Import
Duty is not warranted and will have an
adverse effect on the cost structure of elec-
tricity undestakings. It will have a_ particu-
larly adverse effect on rural electrification
projects. The Convention further resolves
that representations be made 10 the Depart-
ment of Commerce and Industries to oppose
any mcmu in Import Duty on overhead
line hardwa
Thank you, Mr President.

THE PRESIDENT: You have a resolu-
tion before you. Any discussion—or oppo-
ion?

(THE RESOLUTION WAS
UNANIMOUSLY ADOPTED)

As Mr. Mitchell is with us, does anyone
wish 1o continue with the Forum this after-
noon—or shall we break carly and use
tomorrow for the Forum?

(IT WAS DECIDED TO BREAK
EARLY)

Gentlemen, I have found that one of the
reasons for Mr. Milion's non-attendance all
this week is the unfortunate death of his
mother, an;‘l on ym.;: hd'mll' T would like to
convey to him our t respect and sym-
pathy to him in his lns\ g iz

(THE CONVENTION STOOD)

Thank you.

Mr. W. MILTON (Escom):
very much, Mr. President.

THE PRESIDENT: 1 declare the meeting
closed until tomorrow morning at 9.30 and
1 hope (o see the bulk of you this evening
upstairs at the Ball.

(CONVENTION ADJOURNED)

Thank you
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ERTAKINGS OF

FOURTH DAY

On Resurming at 930 am.

THE PRES s i
goniE PRESIDENT:  Good - moming.
I neglected 10 welco
Lusaka. Is he here uﬂ\’:,;mr\;) S
M:lul before 1 forget, Councillor Snyman,
Dynr of Windhoek is here this marning.

O YOu want Lo say anything, sir?

South West Africa, especially in my capacil
3 x -
IA-\ President of lhcp;cnuu{ W:s? Afm:m{
“hm‘l, fon. T can assure you that T will be
) rief, because in South West we still
s sp'-::km the good old saying that one thing
i should remember for sure is that
m"n‘m;?‘z ahhs:;h only what the seat can
S er the long talks we have had, T
Mar. die President, Sui i
i van Suidwes-Afrika
m'ﬁﬂ"’ e l-m_mum en
i wat nou begin vooruitgaan en ons
¥ e drie lf!:vumdudiﬂi‘c?ahi: Bhy
cleyres. as u weet, Mor. Bellgan en my
ulegniese stadsingenieur Minr. Salion,
istrasie.

van die Suidwes-Afrika Ad

|I¢l0nn“ het nog nie al die probleme wat u
dié “w maar ons weel voor of later moct
Dol ;":s tockom en daarom stel ons baie

Ons het ook alreeds vertcenwoordiging op
die uitvoerende bestuur van die chlnging
munisipale vereniging, en ons probeer om
nou kontak met u e hou hier, want ons weet
een van die dae sal ons Unie moet
inlyf en dan wil ons ‘n bietjie op hoogte
wees van wat u einilik hier doen.

Nou, Mnr. die President, ¢k wil net vir u
Kortliks 'n klein beeltjie gee wat Suidwes-
Afrika (baie van u weet ni¢ wal daar aan-
i twee derde die
van die Unie, met cen distril
groter as die hele Vrystaat Maar dit is feit.
Tn Windhoek self die hoofstad is met gewel-
dig witbreidings besig om maar net cen of
twee t¢ noem—ons is nou besig met 'n
miljoen pond uitbreiding op ' kragstasic.
wat seker u afdeling baie sal intereseer. In
hierdie verband is ek baie jammer dat ek
nie kan terug gaan en vra dat ons 'n atoom
kragstasie moet bou nie, maar Mnr. Belligan
na die Referaad vir my gevm om
liewerste af te sien daarvan.

Dan is ons besig op die comblik met n
miljoen en 'n_hal se water Es‘k;mas:»

ons is 'n bietjie kort aan water.

half miljoen pond nuwe lokasie in Wi

‘biede betref. En ck is scker,
Mur. Belligan, mei die hul
Dalton, sal ons seker gocie advies kan gee
na wat hier bespreek is.

Mnr. die President, ek het ook twee ver-



HAROLD MARTHINUSEN & CO. (PTY.) LTD.

— "MARTCO"

TRAFFIC SIGNAL
CONTROLLERS

and
LIGHTING HEADS
SUPPLIED
to
CITIES AND
MUNICIPALITIES
THROUGHOUT SOUTH AFRICA

Made in South Africa by

HAROLD MARTHINUSEN

IMPORTANT NEW DEVELOPMENT

The OIP;QARTCO new r:pe |rla‘lfw: S b
controller operates with positive

i Elctrical and Whechanical
simplicity.

s
-

MAINTENANCE COSTS SLASHED
- OFFICE AND WORKS

138 LOWER MAIN REEF ROAD,
BENROSE TOWNSHIP
24-91

Get particulars before deciding on
new equipment.

‘elephones

JOHANNESBURG

230



ASSOCIATION OF MUNICIPAL
soek oj
ou,

hierdie stadium as ek dit mag rig
s sal nog verdere organisasie werk
Suidwes-Afrika, en probeer nog om
:ln ons munisipaliteit te kry om aan te sluit
om ook Suidwes sank te sterk en dan mis-
Kien Inter verteenwoordiging te kry op die
hl;uer:mh: bestuur, dat ons op hoogte kan

Me. President, the last thing is this: I
would very mucl to put it into the
rlndx_ of your Executive: we are only three
ours’ flying from to think it

ELECTRICITY

UNDERTAKINGS OF SOUTHERN AFNICA

on with fusther discussion on Mr.
Barnard's paper, or any further contributions
on Mr. Powell's paper, may we have them
please?

Mr. P. A. GILES (East London): Mr.
President, I don’t want to say too much
about the paper of Mr. Barnard, because a
great deal of ground has already been
covered, but | do want to take the oppor-
tunity of congratulating the author on his
refreshing approach 10 0T very pressing

over whether you cannot arrange for sa
B 33 4
1961 or "62-—for your congress lo be held
in South West Africa, in Windhoek.
On behalf of the Municipali
pality as Mayor,
and also as President of the aaion, |

problems.
opinion the proposal s real
pioneering in electrical reticulation and it
scems to me it has every prospect of success,
1 think that all of difference
el

miﬁgﬂ'f"“ like to invite you to come
or ‘62. I think we would be
Prepared o meei you then. i

- We are getting the Town Clerks Institute
Up next year, and the Ciil Engineers the
& wn"wm'! year, so thal once you can get
i from here and come back (o civilisa-
Hk*:, You will be able to see what it looks

Thank you vers ch i i
y much indeed, ladies and
!;;ll,lfmcn -and on_behalf of South West
lﬁ: our best wishes to you for your

I am very so . ;

o sorry we must leave imme-

lhi:::a'gtf’d 1 hope you will excuse us at
Thank you,

IT;’:F PRESIDE? Thank you Council-
tor Snvman, 1 gather that you are going into
e nu‘c by getting the Town Clerks first,
el e Civil Engineers, and finally our-

W?uhf:,g i:-r the tent accommedation like in

Thank you ever so much,

Before we

g0 on to other husiness, 1 do
w“’:"!lh{:ﬂ apologise 10 all the factories that
imlmukl have visited on Wednesday. | am
incnnvmbf]"y that you were put to all that
i opience, and preparation, for un atten-
Ilmliun;_ al by no means came up o expec-

EI have Mr. Barnard and Mr. Powell here

this morning, and if anybody is prepared
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between s the
me envisage in the paper have been
wssed, The only point that eludes me
why No. 6 solid copper strect liyuiug
conductor is used when 1 think a strand
wire is the practice nowadays.

Thank you Mr. President

Mr. W. BARNARD (Johannesburg):
Mr. President, gentlemen:

| have been assured by the President that
1 have the last say on this subject. s0 I hope.
you will bear with me if 1 indulge mysel
a little.

comments, to sincerely thank everyone who
has not only criticised but also given
In particular 1 would like to thank Mr.
Mitchell, and | want to assure him that we
will most definitely bear in mind all the
points he has raised and will be prepared for
the difficultics he has predicted should they
arise at the time of commissioning Mont-
gomery Park.

Referring 1o cerain particular poinis he
has raised, the first one which I would like
(o discuss is the question of after divel
maximum demand.

In the paper it wus stated that we are
workinz on an after diversity maximum
demand of 5 kW. This is based on an
absolute  maximum  demand of 12 kW
per  consumer. | ink, tlemen.
you will all agree with me that this is &
conservative and very liberal re. As
matter of interest we

took a maximum
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demand test on our President’s house, and
found that it didn’t even reach 10 kW,

To continue, & coincidence factor of 3
was used in arriving at an after diversity
maximum demand of 4 kW. This facto
referred to by Mr. Mitchell as a multiplying
factor. The coincidence factor of 3 has been
derived from curves which were developed
by Bary and Hamilton. Mr. Wood of Cape
Town has used those curves and I assure
Mr. Mitchell that this figure has proved o
be accurate for Johannesburg conditions
when considering 12 similar consumers on
the same phase of a feeder cable.

Using a figure of 10 kW, which T think is
more realistic for the maximum demand.
and taking a coincidence factor of 3, an after
diversity maximum demand of 3 is
obtained. Cape Town mentions 3.5 as the
figure they use, which [ would consider satis-
factory for Montgomery Park, were it not
for the fact that & relatively large number
of transformers are involved and the addi-
tional transformer capacity can be provided
at wvery little extra cost. Furthermore, if
eventually the load grows to such an extent
w0 as 1o exceed this figure, which 1 very
much doubt, we would probably have 1o cut
in additional unit transformer kiosks.
don't anticipate that this will happen within
the foreseeable future. | would like to ask
Mr. Milchell what coincidence factor is
being used in Salisbury, as in my opinion, if
a figure of 1.5 is being used, then they are
'mumg'[';".l twice as much copper as is neces-
sary. This might be a very subtle way of
subsidising Lheir copper mines, which I very
much suspect.

The second point discussed is the com-
parison made. This Mr. Mitchell states is
with 4 non conventional system.

Although not in my presentation yester-
day, which | made very brief, but in the
paper 1 tried to make it clear that I felt it
was the only basis of comparison to take the
existing Johannesburg standard and compare
this with the proposed reticulation scheme.

It is possible for instance (o compare
Montgomery Park with dozens of schemes,
such as in the Native areas where we are
reticulating at £30 per consumer.

Such a rudimentary standard would, 1 am
sure, not be acceptable in Salisbury.

CCTRICITY

232

UNDERTAKINGS OF SOUTHERN AFRICA

Finally, 1 want to comment on the remark
r. Mitchell made regarding the meler posi-
tion. In my opinion there is only one correct
position for the meter and that is in a meter
chamber outside the consumer’s premises.

In Johannesburg the reading of meters by
the consumer is not favoured for a number
of reasons. They arc probably more dis-
honest in Johannesburg and it would be
possible for consumers to under-read their
meters for months and then move to some
other area mal electricity account
recovery extremely difficult. Further, with
the application of the meter code where if is
necessary for an Electricity Authority to
remove a large number of meters daily for
calibration and maintenance, access to the
consumer's meter board becomes a major
issue, Should the consumer insist on having
a meter on his premises, as some might do
~people seem 10 occasionally read meters
as a hobby—then a second meter will be pro-
vided on their premises on payment of ihe
installation and meter cost, This meter will
not be maintained in accordance with the
meter code and will not be read by the
Supply Authority.
_ Finally the remarks made by Mr. Mitchell
in connection with the earthing which is a
poini of major imporiance, were of great
interest 10 me. To a certain extent | agree
that there is always a danger of the high
voltage heing impressed on the low voltage
system. 1 would point out, however, that
‘we are going (o earth the low voltage system
at Montgomery Park, but in my opinion, &
screened transformer with the low volage
winding completely unearthed would have
provided a safer low voltage reticulation

1 was very pleased to hear that Mr.
Theron agrees with the above view point
and has had practical experience which sup-
ports this contention

Mr. Lombard states that due to the fairly
comprehensive high voltage network the
number of cable faults will be high. I can
assure Mr. Lombard that the standard of
work in Johannesburg is extremely high. and
few cable faults are anticipated

Most of our power failure is usually on
the low voliage system caused by vehicular
damage 10 the poles carrying overhead lines.
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and h

One query Mr. Lombard raised,
correct when he assumes that to isolate a
section of cable it will be necessary to unbolt
the connections. To my mind this should
take less than a few minutes and not ‘half
an hour or an hour, and there is the advan-
tage that a tower wagon is not required.

. Mr. Lombard also mentioned the protec-
tion of individual service connections. The
number of service cable faults anticipated are
very few and it does not appear to be a
:l:l’dship.lur 12 consumers to be off for a
: 0t period in the event of a service cable
aull.  Mr. Lombard suggested that we
d individual -rupturing
Sapacity fuses for each service connection—
I'.Lﬁé"" wm\f: llmI 12 consumers would be
I rately. cannot is
solution oo met'y t see this as the
Chimination between
:yrc cireuit breaker
1:.“;2 hm.- and 1o instal the consumer's mini
. circuit breaker in the kiosk where it
13 IOk accessible to_ him, defeats the object
h‘;"“! miniature circuit breakers.
. Lombard made a remark about
conring on the kiosk side of the service
fection which results in the consumer
é:nmg“fknrr :’h; low voltage cable losses. This
Ortuitous ad
10 been corimious advanisge which has
To Mr. Smith 1 would i
- Smit ke t0 say that 1
am endeavouring 1o purchase a .“:nd for

o 'Eul"?::ﬂ.““ﬂ Park, but should I
& o
Oblain one in T ;‘;ncly endeavour 1o

3 logise to Mr. Downie i
& Mr. Downie in that |
id not make myself quite clear on n number

m:‘-;rlat of all, the kiosks will be erected on
iy reet front stand boundary and half the
o

th,

:;Fxmchn on the one and hall on (o
stand. The kiosks will be

from the street and the front
ng completely remov-

Ve access 1o the transformer.
wided on the left-hand side of the
Provide access to the metering

W B
Pane],

Another re, i
I mark by Mr. Downie was that
Stated that a cable fault would limit

l
e 0utage 10 12 consumers. This refercnee

TRISITEITSONDERNEMINGS van SUIDELIKE
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was 10 a low voliage or service cable faults
In the event of a high voltage cable fault
90 consumers may lose supply, but T submit
that is no worse than most existing systems

ilising 400 kVA transformers which supply
probably more consumers.

May I just very briefly make a few
remarks about Mr, Wood's contribution. As
I have stated before, 1 agree with hi
ADM.D. of 3} kW and this figure has been
used extensively in designing reticulation
systems in Johannesburg,

Regarding vohage regulation, T think that
the high voltage system has a big advantage
and that we have virtually solved our voltage
regulation problems in that fow vohage line
drop has eliminated, which permits &
greater regulation on the service cable.

Mr. Wood expressed an interest in our
detailed estimates, and these I will be only
wo pleased o let him have.

Mr. Jooste mentioned the possibility of
using low loss transformers. In the con-
ventional method Johannesburg has always
purchased transformers on the basis of a
capitalisation formula, which compromises
between the losses and the capital cost, and
1 think that is a very sound basis, and I see
no reason why any other practice should be
adopted in the case of Montgomery Park,
especially bearing in mind that the major
loss in a reticulation scheme is usually a low
e loss which has been eliminated
ieme.

Thank you, Mr. President.

THE PRESIDENT: Thank you, Mr
Barnard.

1 think you will agree with me that we
listened the other day to a very interesting
paper, and 1 don't want to discuss his replies
100 much, hut I am just wondering when he
is s0 emphatic about the low voltage loss, if
he has forgotten what is happening on the
high voltage side in the first place!

Will you join me in thanking him for a
very pleasant contribution to our proceed-
ings.

Now | want to make & statement on level
price tendering. Your Executive consi
it the other day, and members will recall the
discussions at Cape Town last year on this
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subject. A mumber of ive di
subject. ~of your Executive dis-
;ﬂ;sed this matter with representatives of the
oy Federated Chambers of Commerce
(\[ry this year, However, the City Council
2 Cape Town held a subsequent mecting at
w:r Town at which local authorities only
wﬂ: g‘lﬁ:‘tln and the following resolutions
1. That the combating of
ombating of such mono
:{hwﬁ are not in the public interest e
-a;r duty of all public bodies.
. That a request be made,

. Th 1 . through the
R:!ymml Municipal - Association E‘ the
Exlwn‘('omnullcc of the United Municipal
s ecutive (0 adopt a similar resolution and
"ns)ﬂhldtr the establishment of a semi-
delay’_m‘m anti-monopolistic body  without

3. Such hod
ly to approach the various
firms and cartels and to recommend to
(s:)n Government that it approach the
7 ice::nmm of the respective countries in
h the cartels are operative, and urge
‘€M 10 take steps 1o eliminate this practice.

2 S;m:. the resolutions have been forwarded

mm&gﬁ:x authority, your Executive has

e l!‘..\ulul(?[l w)xh:gvul-l await the outcome
44 any) of an actios

Ur:nui Municipal Executive. Samiliais

heard last night th;

Wi st night that Mr. Marchant of

b -:“e;:nk an Associate member, toak ill on

0 ynnyA and is in & loeal nursing home. and

Wil ur behalf we shall send our regards and
;v him a speedy recovery

o yl:!IIJII I':,IL. Mitchell, 1 think we must call

e Fﬂrum,um on with final questions of

Mr. I E. MITCHEL i

Mr. 1. E. LL (Salishury): This
'»“a'f‘“ng'“‘ me a chance of the last work to
up quranrd! Well. gelemen, we cleared
Fo umber of questions o the

Tum on Wednesday evening, and | pro-

{’;;_!guﬂdbnckwm? through these ques-
10 N Sk before starting, | would like 10 g0

“Certain_silicons cony
o pounds are now
ﬁ:ﬁ,;’!l‘m:viulnm for the coating of EHT
may. resl N areas where frequent pollution
hais begn L in flash-over. This Department
am‘""‘mm\s using the compound in
S where salt atmosphere from the
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sea at present leaves deposits on insulators,
but so far have had no experience in its use.

“It would be appreciated if other Under-
wakings who have used silicone compounds
would tell us their experience in its use, how
effective it is in avoiding frequent washing.
and for what perind the compound is effec-
tive before it has been removed.”

The reason why [ brought this one up is
because Mr. Lane, laiely Transmission
Engineer (o the British Electricity Authority,
cannot come this morning, but he has
me an answer to Question 26 which I feel
might be of great interest to the poser of
this question, and possibly to any of the
who have Tines round the

He states as follows: “The reference o
silicone compounds is presumably to silicone
greases; although such greases have been
tried in Britain they are not widely used
because of their high cost. Heavy mineral
greases are preferred, such as Otina C
marketed by Shell, [ believe, because they
give satisfactory performance and are con-

Siderably cheaper. They have been found
very effective some very contaminated
areas. In one case of a 132 KV substation

which was frequently swept by winds carry-
ing dust from the refuse dumps of & nearby
chemical plant, it was at one time the practice
toclean the caked surfaces of the insulators by
immersing them in a bath of sirong cleaning
fluid every two or three months in order to
avoid repeated flash-overs. After applying a
thin coating of grease flash-overs were
almost entirely climinated, and although
cleaning and re-greasing is naw undertaken
at six-monthly intervals the operation is
much more simply accomplished, and the
time interval could probably be extended
without serious risk. The greases are equally
effective in sall laden atmospheres. The time
interval between applications will depend
on local conditions, sun temperatures, ex-
posure 1o storms, exposure o salt. but it
should ot be less than 12 months and will
probably be about 2 years. A thin film of

se can wiped on 1o the whole
insulator surface with rag. or where con-
venient, the insulators can be taken down
and dipped ot spun in a bath of heated
grease. There is quite a lof of experience
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Htl@l sllle:un& greases in Australia and the
mited States, and I am sure that the above
remarks will apply equally well to the
Stlicone type, There seems 1o be no reason
3 Jiscriminate on technical _grounds.
;I:!lnluzlv sun temperatures, magnitude of
am}'m conditions are important local factors,
ind some trials will thercfore be desirable t0

 the most suiable grease for any given

Iocay

He finally states, “If anyone is parti
g stat any s particular]
n ra‘:;.“c“j' I will give more detadls  from

ﬂ_‘nnu is a very good opinion on these
u;om compounds or mineral greases, but
e says, experience is required on local
5 b::‘nn . This question really asks whether

\ybody has had local experience with these
ﬁ?:ne«. or silicone compounds, and 1 throw
R o the Forum 1o see whether anybody
ms—"mal this experience and can give their

It would appear that nobody has used
g::i:a_ 50 far but now you have g very good
ks Ilun. and it is a fact that they would be
I“wn:c‘ and therefore those at sea coast

» O even in dust or chemical dust

areas, you have some information.

We'll now tumn 10 Question 28.
Quesiion 28,

St
overh o reets. It has been the practice with

con i i
Hshear o nections to provide Yorkshire

“\"gnurmn.

cable connection i

% ctions it is being considered that
Yorkshire fuse protection on poles is

Probably  unnecesss,
b ry. The feeder cables
'Pplying the overhead reticulation are pro-

b oil circuit brenkers in the sub-
mk-l should like to have views of ather
otheryise o 1 regards to the necessity or
conngione Yorkshire fuses on individual

of
ions.™

practice with over-
With LT service cables into the
1 would definitely say that,

down | ]
10U portion of the country-side it

EKTRISITEITSONDERNEMINGS van SUIDELIKE AFRIKA

seems as if the Yorkshire fuse is a must.
We have had about & installed in the last
vear; we have had two of them gone
through with a garden pick, and one of them
with a_lightning flash over the crutch, I

think from the point of view of continuity
of supply to consumers who would ring up
very quickly when the supply goes off, it is
far better 10 isolate one at a time.

THE QUIZMASTER: Thank you, Mr.
Halliday.

Mr. A, R. SIBSON (Bulawayo): Just one
po which may not be important in some.
of your towns but it is in Bulawayo, and that
is the question of cuiting people off for non-
payment.

It can sometimes happen that the gentle-
man who calls for that purpose is denied
access to the premises, and if he can get at
an alternative point of disconnection it is of
great value. I would, however, wam you
that there has been an occasion on which
one of our men was up the ladder discon-
necting the Yorkshire cutout when a rather
strong woman below pulled the ladder
away ..

Mr. R. M. O. SIMPSON (Durhan):
Referring 1o Mr. Sibson’s remarks, we had
a case like that in Durban one day, becase
if you have an underground LT cable reficu-
lation, and a service cable off that, unless
you have some undeground box or means
of tapping the cable with a fuse, you have to
be solidly connected, so if you have got to-
disconnect these is only one way io do
it, and that is what we had to do — dig up
the T joint and cut the eable away. We
couldn’tget in.

But seriously, it is a problem that has been
proved to all of us, T think, when we change
over, as we are doing in quite a few places,
from overhead to underground services, as
1o whether one should put in a fuse at the
T-off position at the cable from the line.
With overhead lines and ecable boxes or
tails, I rather favour the T-off through a fuse
and in the case of an undeground cable
Service I think unless you go in for a serics
of pillars let in 1o the building line or along-
side the pavement, where you can fuse each
service, you may be forced to face a direct
T-off the low tension cable,
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QUIZMASTER: 1am a bit worried the

way this is going; it seems (o be going for
's scheme!

Any other comments?

I would like some further comments, if
anybody has an overhead system without
Yorkshire fuses, -As Mr. Simpson has told
ou the normal underground system — you
merely T-off the low tension cable and there-
fore have no method of disconnecting the
service; in a similar manner you have over-
head Yorkshire fuses. Have we any under-
takings with overhead systems who do not
use Yorkshire fuses on services? If we have,
we would like to hear their experiences.

Mr. R. W. KANE (Johannesburg): Some
years ago we attempted to cut down the cost
of service connections by eliminating these
Yorkshire fuses, but there seemed 10 be a
fair amount of opposition from the staff. and
this question of disconnection. rnnularly
in an overhead system is not su
matter, surely. It is just as casy to unclip a
couple of nuts, Tlm is just about as casy as
disconnecting o fuse.

Mr. C, LOMBARD (Germiston): Mr.
Quizmaster, | think that in the case of an
underground cable system where it was men-
tioned that no fuse protection is provided,
ld bear in mind the fact that you are
ly 10 have much difficulty under
lightning conditions, but | can tell you that
if all cable service connections are taken off
an overhead line, you will have a lot of
trouble when the mains in a house break
down.
ou will

bably find under such con-
ditions that the protection provided for that
particular circuit in a substation will not
opcme. and you may havv.- anything from

20 to 30 hmms on that particular mrcnu.
and you are going to find out that it is a
very difficult_job to determine which house
is affected.

QUIZMASTER:

mibard.

Mr. G. C. MOLYNEUX (Rhodesia Rail-
ways):  Mr. Quizmaster, 1 didn't intend 10
speak on this, because our conditions are
somewhat different from mun authori-
ties, but we have a number of installations

Thank  you Mr.

KTRISITEITSONDERNEMINGS van SUIDI
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throughout the two Rhodesias, where we do
not have any means of isolation.

It is only because Mr. Lombard has men-
tioned the possible trouble on the mains
between the point of supply and your Board
that I have answered.

‘We have not had any of the trouble which
Mr. Lombard anticipales, sir.

QUIZMASTER: Thank you.

Mr. K. W. J. HALLIDAY (Port
Shepstone): You did ask about the possi-
y of overhead lines with no pole service
disconnection fuses, and 1 thought Mr.
Milion might have mentioned that, when
they put in Kestol and Warden about 1945
(I think it was) I was in the ESC in those
days, and Kestol was put in with Yorkshire
fuses, and even had them included in the
neutral. When they came 10 Warden they
must have run out of Yorkshire fuses, and
they had none at all. The first lightning
season came round, and I spent a month up
there taking fuses out of the neutrals at Kesto!
and putting them in at Warden, because
whole sections were out.

QUIZMASTER: Tl:lnk of the fun and
variety it gave you

Mr. J. L. VAN DER WALT (Krugers-

dorp):  Mr. President, we are going one
better than Yorkshire fuses in Krugersdorp.
1 think the other local authorities are
starting 1o play around with them too. That
is the pole-mounted circuit breaker with the
indicating tag, so there must be some reason
why we are doing it. I doul know whether
Tuses blow more in Krugersdorp than in
other places; but that is purely for staff con-
venience, getting around  quicker, 0o
necessity 10 pul up the ladder to ‘climb the
pole to repair the fuse, =

We have just started on that so we can’t
give you much operation experience.

QUIZMASTER: Thank you Mr. van der
Walt. It sounds as if you are in the same
position as Mr, Kane: your staff run you!

Mr. R. W. KANE (Johannesburg): [was
going 1o suggest that the real reason js that
there has been high pressure salesmanship
in Krugersdorp!
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THE QUIZMASTER: | think we have
had a fair go at No, 28. No. 27 I am not
£0Ing 10 pose because the answers to No. 27
are in the 1956 Proceedings. This question
Was thoroughly thrashed out by the Forum
at the Salisbury Convention in 1956, and if
anybody wants the full answers regarding
Wwhat anybody is doing in obtaining of sub.
Station sites, they should look at those Pro-
ceedings.

No. 24,

“In the case of a house whose water
supply is derived from non-metallic mains,
including the connection from the mieter (o
the building, does the Forum consider that
the metallic water pipes in the building
should be used for earthing the various com-
Fonents of the electrical system, as has been
the practice generally?

Mr. F. STEVENS (Ladysmith): Mr.
Quizmaster, 1 would say definitely not, unless
they some other earth — such as an earth
ight in with the service. Whereas at
Ladysmith we have a multiple earth neutral,
we do bring into each service an earth wire,
on (o wl the earth in the installation is
Connected, So in time we do connect to any
Water on the property but we do not place
much reliance on any plumbing on the
Premiscs 1 would definitely advise against
<arthing (o plumbing on the premises, alone.

mh;:' vg MllidTOSI (Escom): l\'dr, Quiz-
" Wwoul voce inst
i i "7oS Stronely gani
o QUIZMASTER:  Gentlemen, this is an
Loportant question for the convention,
i ause there is sure to be this practice con-
ing, bewn,;\:lcl.eclricmm and wiremen
" 50 used to putting a clip on the
inclde metal water ains, that i is very
likel I”h7 and 1 don't consider that it is
cmg{ that inspectors are making absolutely
o Ih'!' that it is more dangerous than having
uy e at all. | would like to know the
whpg?h‘m of various undertakings as 1o
ok er they instruct their inspectors o
€ certain that the water mains are con-
At leust 10 some metal mains in the
L and whether they insist on ihe
sl 3’!& the carth clip "from the inside
C p{n:@ that they are polythene or
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Mr. G. J. MULLER (Bloemfontein): We
have also, in recent years, had some town-
ships reticulated with piping where earth
continuity could not be relied on. The alter-
native was then 10 run an carth continuity
conductor on the overhead system and take
@ further wire across an overhead to the
building, or to bury an earth continuity con-
?q;lnr with the water mains, when they were
aid.

The latter was chosen because nobody
liked to see any more wires across the street
than are actually necessary, and we thought
that the reliability of the underground earth-
thing system would be greater.

By arrangement with the Waterworks
Department they now actually lay the con-
ductor which we provide them with when
they lay the piping, and they bridge across
(their plumbers do the job) just to beyond
their meter, and the earth is then picked
up on the consumers’ water service nd
the meter: so that virtually although the
piping system may not be a good earth, a
very long conductor buried at three feet
usually is.

To make assurance doubly sure, for many
years, we had a system of checking our
earthing before the connection is finally
handed over (o the consumer by means of a
gadget which I think is used locally only. It
is merely a resistance box with an ammeter
and a volt meter on it, to give us the volt
drop on the eas with a 20 amp load
flowing. The idea of the 20 amp in prefer-
ence 1o a small milli-amp instrument, is o
avoid bad conductivity through a pinpeint
contact. In other words, if it can carry 20
amps then you are reasonably sure that it is
a substantial connection.

QUIZMASTER: Thank you Mr. Muller.
That is very interesting. 1 doubt whether
anybody elie goes to such lengths, but 1
think it will definitely comie to that, especially
with the use of PYC piping for actual service
water mains themselves, 1 think you have
something there.

Doces anybody else use a similar system?

Mr. R. M. O, SIMPSON (Durban) For
many years in Durban considerable lengths
of ashestos cement water piping have been
used in the mains, and in consequence we are
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now, with all new services, and as rapidly
s we can, and all existing services, providing
@ separate earth,

In some cases, on the single phase side of
the low (ension system, where we have single
phase three wire reticulation systems, we
have had multiple carthing of the neutral in
some of the country districts where earths
have been very difficult to oblain. In the
towns we have installed a third service wire
from our own earthing system to the house,
and of course, called for the earthing or
bonding of all metallic water piping in the
building 1 earth, but they don't rely on that
for the earthing system.

When underground cables are put in, the
leads and grmours of the cable, at both

5, have been wiped and an earth con-
fection taken from that, and that is given
'lJu the consumer. So in every earth case we
O attempt to give the consumer a first class
carth from our own system irrespective of
What he can do, We do insist on earth plaies

g put down as well, but irrespective of
What he can do, we do atiempt to give him
st class carth as well,

 QUIZMASTER:
A Thank  you, M,

QML F. STEVENS (Ladysmith): Mr.
H&maslcf. we are about to do something
o € 501, as Mr. Muller has just explained
lon %4 What we have been doing for a
whﬂg time now is 1o fumish the electrician
i Puts in the‘mryli't with a form on which
records mnélmuqy. polarity, and carthing
§ on the siie. T would here, again,
ﬁ'f.:‘.’ reiterate, under no circy bostiile g
the ly mhc little bit of water piping on
They take parii i
Particular notice of that.
;mpnl_ly test for the blowing of fuses on
Cargp s 1o check on_our third wire if the
Provided is a main ¢arth on premises

QUIZMASTER; Thank
"Orum,
tions o
and 1 think we

Don't forge; fop inki
t for next year, start thinki
UP Your questions now, A you go m'ﬂnﬁ

We
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the year. and you come up against any
problems which you feel m‘llp be interesting
1o the Convention, note them down, and let
us have them before end of February next
year.

Thank you very much indeed,

THE VICE-PRESIDENT: Thank you
Mr. Mitchell 1 am sorry Mr.
President, is not here to formally thank you
Jimmy for handling the Forum. I think the
Forum is one of the events of the Convention
that is always looked forward to and I am
sure is of very great value 10 all of us, and
will you all join with me in thanking Mr.
Mitchell for carrying out his duties as Quiz-
master in his usual inimitable style, with a
sense of humour, o make it a very pleasant
fungtion.

CONVENTION ADJOURNED FOR TEA.
On Resuming at 11.00 a.m.

THE PRESIDENT: Good moming
Iadies and gentlemen. I am pleased to see
you all here and to have with us, the Acting
Mayor. I am going 1o call on delegates 1
express (heir preetings as is customary,

Mr. T. 8. BELL (Representing the Federal
Government of Rhodesia and Nyasaland):
Mr. President. Your Worship the Acting
Mayor, ladies and gentlemen:

1 should like to say how very much I
have enjoyed and nlggrec:mt. and derived
profit, I think, from this Convention. T have
not been quite up to the electrical dis-
cussions, but T think T have tken in
principles that have been discussed, and the
parts of the Forum that 1 have attended.

I am very grateful indeed for the hos-
pitality, for the efficiency in running the Con-
vention which has cnhanced the cordiality
of the welcome given here, the opportunity
of sceing African Cables the other day, and
also for the hospitality of the Johannesburg
Municipal Council

During my time here I have found the
chance of seeking advice, wrinkles which [
think might help me in my job in the Federa-
tion from overnment in South Africa,
and 1 have found the usual helpfulness and
eagerness L0 assist us in every way.
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1 feel that while I am thanking you, T am
also thanking the Union itself, Mr. President,
for our cordial attention here.

Clr. C. F. CASTELYN (Bloemfontein):
Mnr. die President, ck wil in die cerste
instansic vir u, Mnr. die President, geluk
wens met die hoé gehalte wat ons bereik het
met hierdie besprekings. Ek het nou al ‘n
hele paar bygewoon en ek kan u verseker.
dit is die hoogste wat ek nog bygewoon het,
en dit is toe t¢ skrywe aan u bekwame leiding
en ck is daarvan oortuig.

Mnr. die Onderburgemeester, Mnr, Ross-
Spencer, ons was werklikwaar beindruk
by die aangename gees dwarsdeur met die
pragtige wyse waarop u ons irakieer het,
Ek kan u verseker dat ons wat van ver kom
heerlike lieflike herinnering met ons saam
neem, en ek wil u verscker dai onms dit
besonder hoog waardeer.

Ek het nie gedink dat Johannesburg
regtigwaar die plek is wat ck nou vitgevind
het. U weet, ons altyd ‘n indruk van
hierdie stad. Hy sit 'n bietjic ver van ons
af, want hy leef in 'n ander sweer van die

reld, maar ek het nou uitgevind hier
woon ook mense, en liewe mense en aange-
name dames!

Meneer, ek dink ek spreek namens ons
almal us ek sé dat ons dit werklik geniet het.
en dat u organisasic nie kon verbeter wort
nie. Ons waardeer dit besonder hoog. en ons
wil ons innige dank daarvoor betuig.

Clr. P. BLIGNAUT (Pretoria): Meneer
die President, Meneer er Burgemeester,
Raadslid Ross-Spencer, namens my Raad
en ons afvaardiging van Pretoria wil ek u
almal baie hartlik bedank vir die gasvryheid
wat ons hier genict het. Ons wil die Stads-
raad van Johannesburg, sowel as almal wat
bygedra het om ons verblyfic aungenaam te
maak, bedank. Ons het dit waardeer.

Ook wil ck al die gene wat referate
gelewer het, bedank vir hulle bydracs; ek
dink ons het dit baie leersaam en aangenaam
gevind,

Ek kan u verseker nou dat ek alles weet
van kemkrag sentrales. Ek het besluit dat
ons in Pretoria maar net so 'n kleintjie sal
‘bou om ons oor dic spitsure te help.

UNI N AFRICA

Mr. President, engineers usually say that
councillors talk oo much, but 1 can assure
you that their sense of briefness has been
demonstrated at this conference.

In conclusion 1 want to take this oppor-
tunity of wishing you a successful year of
office.

THE PRESIDENT; Thank you Councilor
Blignaut.

Mr. F. A. COTTON (S.A. Institute of
od Engineers): Mr. Acting Mayor,
Councillor Ross-Spencer, Mr. President,
Jadies and gentlemen: May 1 congratulate
you, Mr, President on your ekction, and
upon the near-conclusion of a very successful
“onvention,

You are a_past-president of your Insitu-
tion. and we know your capabilities. I think
we were the first body that conceived the
idea of training you as a President, and |
think we deserve some credit for that. We
know, therefore, that the balance of your
term of office will be crowned with success.

As a guest may | express 1o you and the
Council my sincere thanks for the lavish
manner in which we have been enteriained.
Some might say that the entertainment was
100 lavish, but T think some are in the depths
of moming-after depression.

THE PRESIDENT: Thank you Mr.
“atton

Mr. V. H. WOOD (Vereeniging): Mr.
Acting Mayor, Mr. President, it is my
pleasant duty to speak on behalf of your
Affiliates.

The rapid development which has taken
place in recent years in the field of electrical
engineering makes il even more necessary
for the interchange of knowledge, and ideas,
and it is therefore fitting that the high level
of debate on such contemporary subjects as
atomic  energy and the development of
amenities for our Native community has
typified this, your 33rd Annual Convention.

All who have taken part in debate are o
be eongratulated on their valuable contribu-
tions. It is only by pooling our knowledge
and resources that a satisfactory solution can
e found to the many problems which Tie
ahead of us.
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The close co-operation  which has
developed between your affiliates and your
Association will, [ sure, contribute
greatly to the benefit, not only of your Asso-
Ciation, but the community at large. in an
age when we are so much dependent on
electricity.

We are greatly indebted 1o you, Mr.
Acting-Mayor, and the Corporation of
Johannesburg for the kind hospitality which
we have so much enjoyed

To you, Mr. President. on behalf of the
Affiliates of your Association, | wish 0
offer congratulations, and extend to you
our very good wishes for a successful year
}:fi:m“' in which I trust your Executive will

h_'“le high standard which has been set at
this conference does, I am sure, augur well

;r;;;.he suceess of your work in the coming

THE P :
WalE PRESIDENT: Thank you Mr

d Mr. W, MILTON (Escom): Mr. Presi-
fent, Mr. Acting-Mayor, Councillor Ross-

g s tlemen: It falls to
my lot o thank you very much for the
invitation extended 1o Escom 1o attend this
Conference, Mr. de Villiers is not
;!:eultlng T am not at all clear, but he seenis
A&Mlﬂgﬂ that T am more or less part of the

We do thank i ol
o ek you very much for the

tract with our fellow electrical engi
i engineers,
whlose d::u are much the same as %uu.
_woulld like 1o congratula
el gratulate you on the
in‘:;::t of pnpc'n. and poin with Mr. Woods

I regret that |
personally h
::l.:bm attend all the m’;ng:v:f ':;::e ?ﬁ“
Mhe:m they have been attended by
s of my colleagues throughout.

T do wish
¥ou a very successful year of
office, and Took forwa Soantl N O
et yoar: i 1o joining you in

T .
Mi“l;ls PRESIDENT:  Thank you M.
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THE SECRETARY: We have one or
two other messages for you this morning.

A telegram has been received from Mr.
Nicholas. “Congratulations and best wishes
to your convention work. Serry will not be
with you™

Then 1 was handed a letier yesterday by
Mr. Gouws of the Transvaal Provincial
Administration, Local
Government.

Department  of

“Mr. President, due o pressure of work
in Pretoria [ am unable (o attend the closing
session of your Convention. 1 would, how-
ever, like o place on record my sincere
appreciation of being accorded the privilege
of attending your Convention. I theught the
di ons would be Greek to me, but have
00d 4 great deal more than Municipal
Electrical Engineers in the Transvaal will
give me credit for.”

. Mnr. die President, namens die Transvaal
s¢ Provinsiale Administrasic wil ek u bedank
vir die uitnodiging om hierdic vcrrig\inlf_ by
the woon. Ek het die lesings en besprekin;
uiters lecrsaam gevind cn wil van hierdie
geleentheid gebruik mank om u Vereniging
“n haie suksesvolle jaar toe te wens.”

THE PRESIDENT: Incidentally, the
Mayor of Windhoek this moming had 1o
leave before 10 o'clock and he thanked us
very much and suggested we go to Windhoek
for our convention. Meanwhile they are
gelting training by having the Town Clerks,
and Civil Engineers — then they expect 10
be able to handle us!

Mr. J, R. MITCHELL (Salisbury): Mr.
Acting Mayor, Mr. President. Councillor
Ross-Spencer: 1t is again my very
duty 10 thank our hosts the Council of the
City of Johannesburg for the enlertainment
of ‘our accompanying ladies. Today in this
very rupidly developing world, engineers and
councillors are continually being faced with
new problems, but nature being what she
is, she usually gives us a new aid in solving
those problems.

Now T am an engineer and an engineer
always calls a spade o spade, until of course
he falls over one in the dark! And 1 would
say, from my own point of view, that, in

col
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human relations, which are some of the most
difficult we have to deal with in both
engincering and in council work, the finest
aid any engineer or councillor can have is a
Toving and long-suffering wife.

All an engineer needs from his wife, of

ELECTRICITY UNDERTAKINGS OF SOUTHERN
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theatre, “You see you had no need to have
wasted your money on buying chocolates™
and the other one 1o say “This is very nice;
I suppose you never thought of buying me

variety and

Oh well, 1 suppose it is the
i il at ibi so much to

course, is affectic
ment, and the ability to
inadequate income.

Wives of both councillors and engineers,
are blessed it seems with having a fortitude
and optimism almost in inverse proportio
10 their hushands increases in responsibilities
and pessimism.

When all is said and done, all they really
want are two fines — one for their husbands
to look at and the other for their hushands
to listen to.

I came across the other day, in an
American college magazine, & ¢ 1
deseription of Woman. It sa
“Thought to be of the human race. Accepted
at 120 Ibs, but known isotopes are found
from 80 Ibs. to even twice that mass and
considerably above the averge figure.
Seldom found in the natural state. Usually

2
live grandly on an

coated with a solution of paint. Low boiling
point. Freezing point varies. Is highly
explosive except in  qualified hands

Extremely active when in the vicinity of the
opposite members of the species. 1t is illegal
1o own more than one although a certain
amount of interchange is permissible.”
The female of the species, Mr. Deputy
Mayor have been right royally entertained
They enjoyed the splendid cocktail party on
Monday evening: and the delightful tea party
at the Zoo Lake with the Deputy Mavoress
on Thursday morning. At some factories
which they visited on Wednesday some came
away with samples — but I did not hear of
any samples being obtained at the diamond
works. Arguments are still ing as
10 whether Mr. T‘r’:(wam;!:hrrwlm in lac;
Mr. Macgregor, and the delightful gesture of
finding a box of chocolates on their seats
was in keeping with the generosity and
general kindliness of their hosts in this city.
As you know there are only two periods
when a man does not understand his wife:
they are before and after marriage: 5o it was
no surprise (0 hear one wife say at the

21

their charm and interest.

1 must, therefore, on behalf of the male
members of the Convention first of all, thank
our ladies for contributing so much to the
gaiety and social events of the week. And to
you and your Council, and I think I should
Xay, your ratepayers, the ladies say a very
gracious *“Thank you.”

Clr. E. R. SNYMAN (Springs): Mnr. die
Agerende-Burgermeesier, Mnr. die President,
ck is nou in 'n heeltemal moeilike posisie
hierso. Ek het opgestaan om hier 1e kom
praat en bly my speech agter by die stoel.
en hy wil nic saamkom nie.

Dit is vir my 'n baic aangename taak om
vandag namens al die afgevaardigdes vir ons
Agerende Burgemcester van Johannesburg
en sy Raad baie baie dankie te sé vir die
aungename konferensic wat ons hier gehad
het,

Ek kan u die versekering ee dat ck praat
namens al dic afgevaardigdes — ons het ons
terdeé genic,

Ek dink net toevallig aan 'n grappie wat
Mnr. Kane my vertel het. Hy het my gevrn
wal s 'n mens vir 'n elekiriese paal as hy
verby hom stap. Toe st ek, .Nee ek weet
niz,t;' J¥ o6 niks nie, jy stap maar net

Iy,

Mr. President, it affords me great pleasure
on behalf of all the delegates ﬁcrc today to
thank the Acting Mayor and his Council for
the marvellous time ‘that they gave all the
delegates here, in this vast city. 1 always
thought that Johannesburg was a suburb of
Springs. As a matter of fact I recall that the
name of Springs was menti uite often
at this conference, but after the cocktail party
the other night, I' id 1 had to change
my mind. Johannesburg is not a suburb of
Springs.

M. President, | had the honour to attend
the conference in Salisbury two years ago.
Unfortunately 1 was done out of the Margate
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One by another councillor, and then 1 was
Yery pleased when I was nominated to attend
this conference in Johannesburg. 1 am
J[;K!kmg forward 10 attend the conference
L}Jr_ban next year, and especially the one in
Avingstone the year after: 1 hope 1 will not
on the retired list when we come back
10 Johannesburg again,
Mf\gﬂin._l want to thank you very much
Qe Sling Mayor, on behalf of
clegates for the wonderful time you have
gl\;lll us all, and 1 want to wish all the
elegates God speed and a safe journey back.
THE PRESIDENT: Th “oun-
cillor Sy NT: ank you Coun.
I now call on the Acting Mayor to reply.
HIS WORSHIP THE ACTIN
G MAYOR
g‘f“h JOHANNESBURG, Councillor  A.
Snel: Mar. die President, Raadslid Ross-
nftwa—. dames en here: Dj ¥ir my 'n
mmmﬁm vooreg en et om julle almal
s met die vitstekende sukes wa
U 33ste Konferensie behaal het i

EK waardeer ook die ‘woord
o ¢ van dank wat
m"l:rxkvpnmnrc aan my Stadsraad berig
. en ¢f ?nlr (ljme‘hld}: dn:‘ Mur. Kastelyn
ondervinding die burgers van
ﬂmm!mm-m gaan verseker dat Johannes-
M:?k:?; ": deel van die Unie van Suid-
Mr. President, Mr. vi i
i - Vice-President,
ﬁllll;:,r 'Rlls!A.DEDCCf. ladies and gentlemen:
s pumcnm_vcry much the kind words
- ynuhlmg directed towards me as repre-
Whallnygo:l .em(&ly Couneil of Johanneshurg for
1n'yo. " Ve called the hospitality extended

. Coun-

only assure you that ps
ar as my
are concerned, and | s
"j; ;L; all my colleagues wha ha:emh:'j“l::
i of being with you at these various
sunctions it has “been
interesting ang

we look 1,

possible, ¢
§ Mr. Mitche)
mmr:' relations

referred to the problem of
local authorities,
uncils, and the
ich, of course,
Opmion councillors are

£

fﬂ- e ) vcily col
ndicates that in i
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human, since he used that word. I heard as
recently as yesterday that in Britain they
have a very popular idea of town and city
councillors which is expressed in this way,
that individually councillors do nothing, and
collectively they decide that nothing can be

one. Perhaps the best thing we have done
this year in the City Council of Johannes-
burg is to decide that we would do all we
could to make your stay in Johannesburg at
the conference as happy and successful as
possible.

Having regard (o the fact that o many of
you have come from far afield to see our
city and to spend a litde time with us, 1
can only say 1o you that, far from any thanks
being due fo the City Council of Johannes-
burg, I want to thank all of you for coming
to this convention, to our city, and for the
very kind words of appreciation that 1 will
take back (o the Council from you Mr
President, and your colleagues and the ladies
here this morning,

1 sincerely hope that you will indeed, ns

3 said, have pleasant recollections of
your visit here, and that at the earliest oppor-
tunity your Association, sir, will be able to
come back again with # conference so that
we may once again bé able to entertain you
in a small way (it only costs us about
£50,000 a year 1o enteriain peoplel) and
show that we are more than conscious of the
importance of your Association, of the mag-
nificent work that is being done throughout
the country by the peaple in charge of all
the Electricity Undertakings, of the courtesy
of the people in charge of those underiak-
ings. It is an extraordinary thing that one
finds men who arc in charge of Power
Stations being particularly calm, cool, and
collected, and slways, regardless of the
problem that they have (o face, prepared 1o
be polite — which is more than ane can
say. I am afraid, about all council or local
authority departments. There is a certain
equa among the engineers which is
quite remarkable.

S0 we hope 10 see you all again soon, and
may | join other speakers in wishing you all
a safe and happy return to your homes, and
all I can say 10 you on behalf of my wife,
ggd mysell, and my colleagues in the

ouncil, “Totsiens.
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THE
Acting Mayor.
I believe there is something clse going to

PRESIDENT: Thank you Mr.

happen that 1 know nothing sbout: the
Executive is running me!

Mr. J. C. DOWNEY
President, Mr. Acting Mayor, ladies and
gentlemen: | should like, on behalf of all
the delegates present to propose a vote of
thanks 0 our President for the manner in
Which he has handled this Convention.

I do know of the excellent and very hard
work he has done behind the scenes for our
convenicnce and pleasure, and the tremen-
dous amount of night oil he has used for this
Purpose,

(Springs); M

Thnm there is one thing I want 1o tell you.
by ¢ President’s forecast that he was goi
fave a bad time from his Execu
Orecast was correct, His first Executive
meeting produced difficuliy for himself. So
Mich 50, he has never had another Executive
meeting during this Convention!
M. President, on behalf of th

A ¢ delegates
:;;";:, J“nm‘ia you most sincerely for the
Compntioave handled and conducted this

TH]E PRESIDENT: Thank you Jack
1S _question of having trouble with the
E‘:gu:u\m. Jet me put it this way: that they
isbehaved themselves so much under Chris
i e on Mund_ay that they started the
o Tu.;&::m s proceedings over again
l Ming, trying to make up their
minds wim} they had done the pmu..f: day!
Mr. Acting Mayor, ladies and gentlemen:
e :: L:nh somewhai mixed feelings that 1
Ting now close the proceedings of this, the
onvention of our Association.
T must fi

st of all ex; y si

& press my very sincere

h;;k:n lxiu You all. every one of you, for the
s eacouragement that 1 have had this

First
tlml I -

all © our Exccutive, may 1 say
have deeply appreciatcd their help

ELECTRICITY
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and what was also noticeable their frequent
and constant attendance at all sessions.

My thanks are due to the City Council

ir active help in many directions, a
this includes particularly the Parks Depart-
ment for the floral decorations, the City
Engineers Department for their job of work
outside the hotel, and the very many
members of the staff, the hackroom boys,
the typists, the office boys, who have all
been mvolved in this, T hope successful,
Convention.

Last but not least there is the staff of your
oftice, Mr. Acting Mayor, who have helped
me on the right road on many occasions.

My Chairman, Councillor Ross-Spencer,
has been o real friend, and 1 also wish ©
thank Mrs. Ross-Spencer for her kindness in
many ways. Alan Powell, George Masson
and Bamey who have helped to make thi
Convension & real success with the quality
and excellence of their papers.

The Gold Refinery, the Master Diamond
Cutting Association, the Traffic Department,
Transport Department, and the factories
some. of us v They have all helped
towards this success.

In the hackground. for many months, there
has been Dick Ewing our Secretary, and his
staff, and last but not least his charming wife,
to them all a very special expression of
appreciation,

The hotel staff (0 my knowledge, insofar
as the Convention is concerned, has been
marvellous, and I think most tolerant. Many
thanks Mrs. England and Mr. Thomasini.

Finally, Mr. Acting Mayor, my really
sincere appreciation to your good lady and
yourself, for giving us so much of your time,
and having helped us to maintain Johannes-
burg’s reputation for hospitality.

1 now declare the 33rd Convention closed,
and wish you all God speed.

Baic dankie, dames en here. Tolsiens.

CONVENTION ADJOURNED.
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WHY SO HIGH?

hismiiey stacks are buile to their v
mex emitted to be disperved moro
Since: the first boiler plant was installed
Paer Station, smurm Mechanic

et B e elping o oce

I you rollem
abaniage e T o o A SIR
il mrvey the. stustion-his. aduicn o
and ~without abligatic
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A complete range of
STATIC TRANSFORMERS
is available

POWER - DISTRIBUTION -
LIGHTING and MINING

THE ELECTRIC COMSTRUCTION COMPANY LTD,
WOLVERHAMFTON,
ENGLAND

I\
‘l‘.\l‘ MADE IN

'\ SOUTH
\ AFRICA
Vo

of a 500 kVA 33 k¥/I1
KV transformer with conservator.

JOHANNESBURG, DURBAN, EAST LONDON,
PORT ELIZABETH, CAPE TOWN, BLOENFONTEIN,
WELKOM, WINDHOEK, BULAWAYO, SALISBURY.
GWELO, LUSAKA, NDOLA AND LONDON




337-5MW (' ONTRACT COMPLETED
IN SOUTH AFRICA

T HE photograph above shows ten G.E.C. Turbo-Alternators in the Orlanda
Power Station of the City Council of Johannesburg. The installation

comprises five 875 MW sets and fice of 30 MW,

Service Records show kable reliability thus d
the unrivalled dependability - of

£LEC TURBO-ALTERNATOR PLANT

THE BRITISH GENERAL ELECTRIC €O. (PTY) LTD.
e S

erscsguning
THE GENERAL ELECTRIC CO. LTD. OF ENGLAND

JEXION 8 Co.. SIRMITON, JoRANNERIING.



