PROCEEDINGS

of the
TECHNICAL MEETING
2nd May, 1966

at BLOEMFONTEIN

THE ASSOCIATION OF MUNICIPAL ELECTRICITY
UNDERTAKINGS OF SOUTHERN AFRICA

VERRIGTINGS

van die
TEGNIESE VERGADERING
2 Mei, 1966

te BLOEMFONTEIN

DIE VERENIGING VAN MUNISIPALE
ELEKTRISITEITSONDERNEMINGS VAN SUIDELIKE AFRIKA




(il

BICC services include the supply and installation of Callender Hamilton Bridges [
Capacitors [1 Current Collectors [J Distribution Pillars [ Feeder Cables [
Floodlighting Towers [ Joint Boxes and Compounds [J Overhead Lines ‘(]
Signalling Cables (] Tele-communication Cables (I Thermocouples.

British Insulated Callender’s Cables (SA) (Pty) Ltd

23 Barney Road, Benrose, Johannesburg, Tel. 24-0181. Branch Office: Escom Building, Heerengracht. Cape Town. Tel. 2-3504

Represented in every major centre throughout the Republic and in 100 countries throughout the world.
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LIST OF ADVERTISERS
LYS VAN ADVERTEERDERS

Page No.
42 African Electric Props.  N.M.K. (Pty.) Ltd.
28 African Cables Limited.
iv Alcan Aluminium of South Africa (Pty.) Ltd.
6 Associated Electrical Industries South Africa (Pty.) Lid
10 Aycliffe Cables Limited.
i British Insulated Callender’s Cables (SA) (Pty) Lid
52 Crompton Parkinson (S.A) (Pty) Limited.
14 Electricity Supply Commission.
18 Howden & Safanco Ltd., James.
" Johnson & Phillips South Africa (Pty.) Lid
2 Merlin & Gerin
48 Parsons & Co. (S.A) (Pty) Lud,, C. A.
38 Reunert & Lenz Limited
2 Rhodesian Cables Limited.
»n Stone-Stameor (Pty.) Ltd.
i Supercopcrete Pipes (SA.) Lid.
20 The Southern African Cable Makers Association.
36 Trevor Williams Group of Companies.
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EXECUTIVE COUNCIL 1965 - 1967

President:
V/D. MURRAY NOBBS (Port Elizabeth).
President Elect:
/G. C. THERON (Vanderbijlpark).
Immediate Past Presidents:
VR, W. BARTON (Welkom).
+P. A. GILES (East London),
Engincer Members:
VR. LEISHMAN (Johannesburg).
VAL T. TURNER (Umtali).
JE. E. DE VILLIERS (Bloemfontein).
4. C. WADDY (Pietermaritzburg).
/C. LOMBARD (Germiston)
/L. LEWIS Lwim.\hm:k),
Cn-npled Members:
/1. K. VON AHLFTEN and Cr. F. F. DEYSEL (Springs)
A. C. T. FRANTZ and Cr. G. E. FERRY (Cape Town).
Cities or Towns Re :
JOHANNESBURG - UMTALI - VANDERBILPARK
BLOEMFONTEIN - PIETERMARITZBURG - PORT
ELIZABETH - EAST LONDON - WELKOM - GER-
MISTON.
Chairmen of Regional Branches:
Natal: J. S. Craig (Newcastle) from September, 1966.
Cape Eastern:
1966.

V. E. O. Barratt (Queenstown) from July

Highveld: L. Dreyer (Westonaria) from May, 1966.
. C. Dreyer (Paarl) from August, 1965.
H. T. Turner (Umtali) from August, 1965.

ies:
DAVIDSON & EWING (PTY) LTD.
P.0. Box 7462, Johannesburg.

Standing Committee:

D. Murray-Nobbs (President), R. W. Barton (Past Presi-

dent), G. C. Theron (President elect), the Councillor
Representatives of Port Elizabeth, Welkom, Vander-
ijlpark and the Secretaries “ex officio”.
Sub-Committees:

Papers: D. Murray Nobbs (President), G. C. Theron
(President Elect), P. A. Giles and C. Lombard.

Finance: R. Leishman (Convenor) and C. Lombard.

Recommendations Committee for New Electrical Com-
modities: C. Lombard (Convenor) and R. W. Barton
(Alternate).

Erection of Rural Electrification Power Lines within
Road Reserves: D. R. Verschoor (Convenor), W. Ross-
ler and J. G. F. Erikson.

Technical Training:

. C. Theron (Convenor), C. Lombard and R. Leishman.
Rights of Supply and Generation: (Incorporating Rights
of Supply, Industrial Consumers sub-committee and the
Ot Rivec Fixdo el Braj: b Copet)

P. Giles (Convenor), C. Lombard, E. d
Leishman, OC. Frantz, D, Murray-Nobbs, D Hogo, W
Rossler and R. M. O. Simpson.
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UITYOERENDE RAAD 1965 - 1967

President:

D. MURRAY NOBBS (Port Elizabeth).

Aanstaande President:

G. C. THERON (Vanderbijlpark).

Voormalige Presidente:

R. W. BARTON (Welkom).

P. A. GILES (Oos Londen)

Ingenieurslede:

R. LEISHMAN (Johannesburg).

H. T. TURNER (Umfali)

E. E. DE VILLIERS (Bloemfontein).

J. C. WADDY (Pietermaritzburg).

C. LOMBARD (Germiston).

L. LEWIS (Windhoek).

Gekobplicerde Lede :

J. K. VON AHLFTEN en Rdl. F. F. DEYSEL (Springs)

A. C. T. FRANTZ en Rdl. G. E. FERRY (Kaapstad).

Stede of Dorpe Verteenwoordig:

JOHANNESBURG - UMTALI - VANDERBIJLPARK

BLOEMFONTEIN - PIETERMARITZBURG - PORT

ELIZABETH - 00S LONDEN - WELKOM - GER-

MISTON.

Voorsitters van Streckstakke:

Natal: J. S. Craig (Newcastle) vanaf September, 1966.

Oostelike Kaap: . E. O. Barratt (Queenstown) vanaf
Julie, 1966.

L. Dreyer (Westonaria) vanaf Mei, 1966.
Goeie Hoop: H. C. Dreyer (Paarl) vanaf Augustus, 1965.
Rhodesié: H. T. Turner (Umtali) vanaf Augustus, 1965.

Sekretariaat:

DAVIDSON en EWING (EDMS) BPK.

Posbus 7462, Johannesburg.

Dagbestuur:

D. Murray-Nobbs (President), R. W. Barton (Voormalige
President), G. C. Theron (Aanstaande President), dic
Raadslede van Port Elizabeth, Welkoor en Vandertl

park en die Sekretaris ex offici

Onder-Komitees:

Verhandelinge: D. Murray Nobbs (President), G. C.
Theron (Aanstaande President), P. A. Giles en C.

mbard.

shman (Sameroeper en C. Lombard.
Aanbevelings oor Nuwe Elekiriese Toerusting: C. Lom-
bard (Sameroeper) en R. W. Barton (Plaasvervanger).

Oprigting van Landelike Elektrifikasickraglyne Jangs
Padreserwes: D. R. Verschoor (Sameroeper), W. Ross-
ler en J. G. F. Erikson.

Tegniese Opleiding:

G. C. Theron (sameroeper), C. Lombard en R. Leishman.

Regte van Voorsiening en opwekking: (Ingelyf Regte van

Voorsiening, Industriéle Verbruikers sub-komitee en die

Oranje Hidro Elektriese Skema sub-komitee)

P. Giles (sameroeper), CC. Lombard, E. de Villiers, R
Leishman, C. Frantz, D. Murray-Nobbs, D. Hugo, W.
Rossler en R. M. O. Simpson.
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ELECTRICAL MOTORS®

ELECTRONIC EQUIPMENT

HEAVY ELECTRICAL EQUIPMENT*

INSTRUMENTATION

LIGHTING®

TELECOMMUNICATIONS*

TRACTION EQUIPMENT*

TRANSFORMERS®

TURBINE GENERATORS®

HE i o8 ] wHoLy ownep sussioiaies
PRODUCED IN SOUTH AFRICA. HINVESTMENTS IN LOCAL INDUSTRY,

S.A, MOULDED PLASTICS}

AEI SOUTH AFRICA

/ FIRST ELECTRIC CORPORATIGN}

VECOR}

BARNES BIRLECt

ASSOCIATED ELECTRICAL INDUSTRIES
SOUTH AFRICA (PTY.) LIMITED

P.0. BOX 7755 -- JOHANNESBURG - TELEPHONE 836-2541
BRANCHES AT PRETORIA, CAPE TOWN, DURBAN AND PORT ELIZABETH

A.E.l. HENLEY AFRICA (PTY.) LIMITED
P.O. BOX 7404 - JOHANNESBURG - TELEPHONE 836-2041
BRANCHES AT CAPE TOWN, DURBAN, PORT ELIZABETH, WELKOM, SALISBURY AND NDOLA
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Representative

Constitution sub-Committee:
R. Leishman, G. C. Theron and Councillor W. F. Meyer.

Electrical Wiremen's Registration Board: C. Lombard.
Wikns Rauiei e ot 2 s,

G. C.Ti
Snls-commnue for High Voltage Laboratory Facilities:
W. A. Nash (Johannesburg).

S.A. National Committee of the International Electro-
Technical Commission: D. Hugo and J. Wilson (Alter-
nate).

S.A.LEE. Committee to revise the Code of Practice for
Overhead Lines for conditions prevailing in South
Africa: C. Lombard.

World Power Conference: R. W. Barton.

Eleclmlyns

Witwatersrand  Main  Committee: R. W.
. Durban Sub-Committee: R. M. O. Simpson.
"Town SubCommities: A C. T. Fra

pe ntz.
Hot| n.p Galvanised Zinc Coatings Sub-Committee: P. A.

1915-17
1917-19
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Giles
Past Presidents/Oud-Presidente:

J. H. Dobson, Johannesburg*

J. Roberts, Durban®

B. Sankey, Port Elizabeth*

T. C. W. Dod, Pretoria®

G. H. Swingler, Cape Town*

1. Roberts, Durban*

B. Sankey, Johannesburg®

J. M. Lambe, East London*

R. Macauley, Bloemfontein®

L. L. Horrell, Pretoria*

L. F. Bickell, Port Elizabeth*

G. G. Ewer, Pietermaritzburg*

A. Rodwell, Johannesburg*

J. H. Gyles, Durban*

H. A. Eastman, Cape Town

1. J. Nicholas, Umtata

A. Rodwell, Johannesburg*

J.S. Clinton, Salisbury

J. W. Phillips, Bulawayo

G. J. Muller, Bloemfontein

C. Kinsman, Durban

A. Foden, East London

D. A. Bradley, Port Elizabeth

C. R: Hallé, Pietermaritzburg.

1. C. Downey, Springs

A. R. Sibson, Bulawayo

C. Fraser, Johannesburg

J. Muller, Bloemfontein

J. Hugo, Pretoria

E. Mitchell, Salisbury

L. van der Walt, xmg;m:orp

G. Downie, Cape Tows

W. Kane, luhlnnubur.

M. O. Simpson, Durban

Lombard, Germiston

A. Giles, East London

C. Downey, Springs

3
G.
D.
1
3
C:
R.
R.
c
P.
¥
R W. Barton, Welkom

Arthur Tingey, Ewing & Co.,

??????????Frrmmmmwmmwwam:rmww

Konstitusie sub-komitee:
R. Leisman, G. C. Theron en Raadslid W. F. Meyer.

van Draadwerkers: C. Lombard.
Bedradingsregulasie Komitee: R. Leishman
Ko-onerende verteenwoordiger op S.A.B.S. sub-komitces:

W. A. Nash (Jalummtburn)
SA. Nasionale Komitee van die Internasionale Elektro-
tegniese Kommissie: D. Hugo en J. Wilson (Plaasver-

vanger).
SALEL Komitee belas met die Hersiening van die Ge-
bruikskode vir Bogrondse Geleidings: C. Lombard.

Wereld Krag Konferensie: R. W. Barton

Elektroliese: Witwatersrandse Hoof Komitee: w.
Leishman. Durbanse Sub-komitee: R. M o Sm\psnn.
Kaapstadse Sub-komitee: A. C. T. Fra

Versinking volgens die warm Dnmpelm:md: P. A. Giles.

and Treasurer/Sekretaris en Tesourier:

T. Stokes, E. T. Price

Poole*

Poole*

L. Horrell*

Poole until December, 1940*
L. Horrell, January, 1941*

L. Horrell*

L. Horrell to November, 1945%
T. Taylor, December, 1945*
T. Taylor*

T. Taylor*

T. Taylor*

T. Taylor*

T. Taylor to 30th June, 1955
Ist July, 1955. B

Davidson & Ewing (Pty.) Ltd., Ist July, 1956.
Davidson & Ewing (Pty.) Ltd.

Davidson & Ewing (Pty.) Ltd.

Davidson & Ewing (Pty.) Ltd.

Davidson & Ewing (Pty.) Ltd.

Davidson & Ewing (Pty.) Ltd.

Davidson & Ewing (Pty.) Ltd.

Davidson & Ewing (Pty.) Ltd.

Davidson & Ewing (Pty.) Ltd.
*Deceased/Oorlede.



All correspondence 1o be addressed to:
The Secretaries,
Davidson & Ewing (Pty) Lid,,
P.O. Box 7462, Johannesburg,
Telegrams: “Minute”  Phone 834-3021

Rig alle korrespondensie aan:
ie Sekretariaat,
Davidson en Ewing (Edms.) Bpk.,
Posbus 7462, Johannesburg,
Telegramme: ,Minute” Foon 834-3021

LIST OF MEMBERS/LYS VAN LEDE 30-6-66

Honorary Members/Ere-Lede:

1939 Bradley, D. A., 9 Target Kloof Road, Port Eliza-
beth.

1950 Castelyn, F. J. C, 1a Arboretum Avenue, Bloem-

fontein
1963 (1944) Downey, J. C,, 10 Jessop Road, Selection Park,

1963 (1947) Downie‘ C. G, 25 Rectory Gardens, Broadwater,
orthing, Sussex.
1951 (1922) EAslman H. A., Torwood, Parel Vallei, Somerset
t, C.

Wes
1955 (1944) Fraser, J. C., 26 Grace Road, Mountain View,
Johannesburg (Past President).
1948 (1938) Foden, A., 4 Hardy Road, Selborne, East London
(Past President).
1958 (1944) Hallé, C. R, P.O. Box 399, Pietermaritzburg
(Past President).
1956 Jaffray, A. Morton (Alderman), 8 Fairbridge
Avenue, Salisbury.
1964 (1946) Knne R W, 21 Kernick Avenue, Melrose North,
Johannesburg (Past President).
1954 (1938) Kmxmln. C., 7 Highgate Place, Durban North
Past President).
1956 (1939) Mmun. W. H,, ¢/o Electricity Supply Commission,
. Box 1091, Johannesburg.
1962 (1948) Milchell. J. E, PO. Box 819, Kitwe, N. R.
(Past President).
1964 (1934) Muller, G. J., 35, Wilcocks Road, Bloemfontein.
1962 (1935) Sibson, A. R, P.O. Box 9074, Hillside, Bulawayo,
SR. (Past President).
1962 (1949) Van Der Walt, J. L., P.O. Box 35, Vereeniging
(Past President).

Couneil Members/Raadslede:

1962 (1935) Adelaide, P. O. Box 38.

1946 (1917) Aliwal North, P.O. Box 46.

1948 (1934) Alberton, P.O. Box, 4.

1948 Barberton, P.O. Box 33.

|935 (1926) Beaufort West, P.O. Box 9.
Bedfordview, P.0. Box 3.

ms (1917) Benoni, P.O. Box 45.

1950 (1919) Bethal, P.O. Box 3.

1944 (1915) Bethlehem, P.O. Box 130.

1939 (1917) Bloemfontein, P.O. Box 288.
Bloemhof, P. O. Box 18,

1936 (1915) Boksburg, P.O. Box 215.

1945 (1927) Brandfort, P.O. Box 13.

mx 1927 Bullvuyn, PD Box 591.

Brakpas jox 15,
lw Brits, PO B
1962 Broken Hill, P.O. Box 24,
1949 Bothaville, P.O. Box 12,

1935 (1915) Cape Town, P.O. Box 298,
1935 (1916) Craddock, P.O. Box 24.
wa( (1916) Cradock, P.O. Box 24.
Carletonville, P.O. Box 3.
|%4 Carolina, P.O. Box 24.
Ceres, P.O. Box 44,
1953 (1933) De Aar, P.O. Box 42.
1935 (1915) Durban, P.0. Box 147.
1953 Dewsdnrp. P.O. an 13
lee, P.0. Box 76.
ms (1919) Fan Londm\‘ P.O. Box 134.
howe, P.O. Box 37.

|94x Edenvale, P.O. Box 25.
1952 mcnnn. P.0. Box 1.
igeni, P.O. Box 2.

ms 1927 For Bnufﬂn P.O. Box 36.
Fort Victoria, P.O. Box 17.

1936 (1922) George, P.O. Box 19.
Germiston, P.O, Box 145.

1936 (1924) Grurumsmwn P.0. Box 176.
lw (1915) Greytown, P.O.
963 welo, P.O. Box 278.
lm @915 Hammum P.O. Box 43.

155 an
1935 (1915) Johannesburg, P.O. Box 1049.
kamas, P.O. Box 23.
1%4 Keetmanshoop, P.O. Box 25.
1952 Kempton Park, P.O. Box 13.
1935 (1917) Kimberley, P.O. Box 194.
1935 (1916) Klerksdorp, P.O. Box 160.
1935 (1934) Kokstad, P.O. Box 8.
1951 Komgha, P.0. Box 21.
1965 Koppies, P.0. Box 14.
1945 (1916) Kroonstad, P.0. Box 302.
1935 (1917) Kruleudorp, P.0. Box 9.
1954 Kenhardt, P.0. Box 15.
960 Koyanay P.0, Box 21
loas oty Ladyamith, P.O. Box 29.
uis Trichardt, P.O. Box 96.
199 927 ladybnnd P.0. Box 64.
1959 Lydenbug, 2. Box 61.
1963 sic, P.O. Box 2.
1935 (1203 M.rek..... P.0. Box 42.
Matatiele, P.O. Box 35 .

1564 Meyerton, P.O. Box 9.
1965 Messina, P.0. Box 44.
1939 (1929) Middelburg, P.O. Box 55.

1935 (1926) Middelburg, P.O. Box 14, Tvl.
1954 (1929) Mossel Bay, P.O. Box 25.

8 The Association of Municipal Electrical Undertakings of Southern Africa, Proceedings



1963 Mooi River, P.O. Box 47.
1965 Moorreesburg, P.O. Box 3.
1945 Nelspruit, P.O. Box 45.

wés (1915) Newastle, P.O. Box 21.
ola, P.O. Box 197.

w;b Nigel, P.O. Box 23.
1948 Odendaalsrus, P.O. Box 21.
1959 Orkney, P.O. Box 34.

1944 (1915) Oudtshoorn, P.O. Box 255.

1935 (1926) Paarl, P.O. Box 12.

1935 (1920) Pietersburg, P.O. Box 111

1935 (1915) Pietermaritzburg, P.O. Box 321.

1936 Piet Retief, P.O. Box 23.

1936 (1934) Port Alfred, P.O. Box 13.

1935 (1915) Pon Elmbem, P.0. Box 116.

hepstone, P.O. Box 5.

wm (1915) Pnlchefslnwm P.O. Box 113.

Potgictersrust, P.O. Box 34.

ms (1915) Pretoria, P.O. Box 440.

1951 Parys, P.O. Box 39.

1953 Postmasburg, P.0. Box 5.

1959 Pm u(bx.. ‘Areas Health Board, P.O. Box 1341,

1915 (1915) Queumown PO Box 13,

ue Que, P.O.
ms (1929) Randfontein, PO Box 139.
1935 (1929) Robertson, P.O. Box 52.

1935 (1926) xoodepenn Maraisburg, P.O. Box 217, Roode

19« (1920 Rusl:nhurg P.O. Box 16.
Riversdale, P.O. Box 29.
965 Saldanha, P.O. Box 22.
1935 (1926) Salisbury, P.O. Box 990.
Sasolburg, P.O. Box 60.
ms (1916) Somerset East, P.O. Box 21.
1948 (1927) Somerset West, P.0. Box 19.
1935 (1916) Spnngﬁ‘ P.O. Box 45.
tanger, P.O. Box 72.
1938 (1916) Smllenba:ch P.O. Box 17.
1935 (1915) Standerton, P.0. Box 66.
1959 Stilfontein, P.O. Box 20.
1959 Stutterheim, P.O. Box 2.
1959 (927 'l‘nrhlud‘ P.O. Box 21.
rand, P.O. Box 3.
|957

\zimbi,
1936 (1920) Uitenhage, ro Box 45.
1936 (1927) Umtata, P.O. Box 57.
- PO, Box 121,

Ipark, P.0. Box 3.
1949 Ventersdorp, P.0. Box 15.
ms Vereeniging, P.0. Box 35.

ing,
1955 Virginia, P.0. Box 156.
1947 (1929) Vred: P.O. Box 155.
urg, P.O. Box 35.
1943 (1920) Vryh:ld P.O. Box 57.
White River, P.0. Box 2.
ms (mn Wulmtr‘ P.O. Box 5010.
rmbaths, P.O. Box 48.
|956 Wellmlmn P.O. Box 12.

1953 Welkom, P.O. Box 708.

1953 Westonaria, P.O. Box 19,
Willowmore, P.O. Box 15.

1944 (1919) Winburg, P.O. Box 26.

1945 (1924) Windhoek, P.O. Box 59.

1955 (1927) Witbank, P.O. Box 3.

1936 (1922) Worcester, P.O. Box 17.

1960 Walvis Bay, P.0. Box

1964 Wolmaransstad, P.O. Box 17.

Dates in brackets initial membership as or by Engincer.
Membership not necessarily continuous.

Engineer Members/Ingenicurslede:

1947 Aalbers, C., Municipal Electrical Engineer, P.O. Box 12,
Wellington, C.P.

1933 Adams, C. H., Municipal Electrical Engineer, P.O. Box
19, Somerset West, C.P.

1949 Assclbergs, P. C., Town and Electrical Engineer
Phalaborwa, Tvl.

1964 Bailey, R. V., Electrical Engineer, P.O. Box 55, Middel-
burg, Cape.

1962 Baillie, T. H., Town Electrical Engineer, P.O. Box 24,
Broken Hill, Zambia.

1965 Barnard, H., Town Electrical Engineer, P.O. Box 15,
Brakpan, Tvl.

1948 Barratt, V. E. O., Municipal Electrical Engineer, P.O,
Box 113, Queenstown,

1964 Barric, J. 1., Municipal Electrical Engineer, P.O. Box
25, Edenvale, Tyl.

1948 Barton, R. W., Electrical Engineer, P.O. Box 708, Wel-
kom, OFS. (Past President).

1959 Beard, G. R., Town Electrical Engineer, P.O. Box 176,
Grahamstown, C.P.

1959 Billington Eales, A, Town Electrical Engineer, P.O.
Box 2, Stutterheim, C.P.

1957 Booysens, L., Town and Electrical Engineer, P.O. Box
155, Vrede, O.FS.

1960 Boshoff, J. J., Assistant Electrical Engineer, P.0. Box 3,
Vanderbijlpark, Tvl.

1962 Boshoff, M. H. L., Assistant Electrical Engineer, P.O.
Box 45, Uitenhage, C.P.

1959 Botes, P. J., Municipal Electrical Engineer, P.O. Box
217, Roodepoort, Tvl.

1958 Brown, D. C,, Mumcxpnl Electrical Engineer, P.O. Box
3, The Stras

1965 Buchanan, E. "G Town Electrical Engincer, P.O. Box
21, Empangeni, Natal

1948 Cherry, J. R., M\Inu:lp-l Electrical Engineer, PO Box
139, Randfontein, T

1955 Clarke, M. P. P., Mumcl)nl Electrical Engineer, P.O.
Box 21, Somerset East,

1956 Craig, J. S., Borough Elecmul Engineer, P.O. Box 21,
Newcastle, Natal.

1965 Cronje, W. F., Electrical Engincer, Peri-Urban Areas
Health Board, PD Box 1341, Pretoria, Tvl.

1956 Dawson, J. D,, Municipal Electrical Engineer, P.0. Box
45, Unmluu:. CP.

Die Vereniging van Munisipale Elektrisiteitsondernemings van Suidelike Afrika, Verrigtings 9
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THE CORE OF
SOUTH AFRICA’S
ELECTRIC POWER

AYCLIFFE CABLES
LIMITED

MANUFACTURERS OF PVC INSULATED CABLES
Edenvale, Transvaal.

P.O. Box 5244 Tel. Add.: “Aycliffe”,
JOHANNESBURG.
Telephones 53-1318/9/0 wontoby 20

rical Undertakings of Southern Africa, Proceedings



1965

1955

1964

1957

1950

1957

1963

1963

1950

1944

1957

196

1952

1965

1945

1939

193

&

1944

1954

1953

1927

1953

1953

Die Vereniging van Munisipale Elektrisiteitsondernemings van Suidelike Af

Dernier, W., Electrical Engineer, P.O. Box 46, Aliwal
North, C.P.

De Villiers, E. E, City Electrical Engineer, P.0. Box
288, Bloemfontein.

De Villiers, S. de V., Municipal Electrical Engineer,
P.0. Box 44, Ceres, C.P.

Dmyﬂ H. C., Electrical Engineer, P.0. Box 12, Paarl,

Municipal Electrical Engineer, P.O. Box 19,

ria, Tvl.

Dunstan, R. S, Deputy City Electrical Engineer, P.O.
Box 369, Port Elizabeth.

Du Plooy, D. P., Electrical Engineer, P.O. Box 45, Nel-
spruit, Tvl.

Du Toit, A. A, Municipal Electrical Engineer, P.O.
Box 19, George, C.P.

Edwards, H., Municipal Electrical Engineer, P.O. Box

s, Middelburg, C.P.

Erikson, J. G. F., Borough Electrical Engineer, P.O.
Box 15, Estcourt, Natal.

Fisher, K. M., Municipal Electrical Engineer, P.O. Box
3, Bedfordview, Ty

Fohren, H., Borough Electrical Engineer, P.0. Box 37,
Eshowe, Zululand.

Frantz, A. C. T, City Elect
Cape Town, C.P.

Futcher, L, Municipal Electrical Engineer, P.0. Box
13, Kempton Park, Tvl.

Fraser, D. H., Deputy City Electrical Engineer, P.O,
Box 147, Durban, Natal.

Gericke, J. M., Municipal Electrical Engineer, P.O.
Box 99, Klerksdorp, Tvl.

Giles, P. A, City Electrical Engineer, P.O. Box 529,
East London, C.P. (Past President).

Grandin, P. C., Municipal Elaclnc.nl Engineer, P.O.
Box 114, Gatooma, Rhodesi

Gripper, H. J.,, Municipal klecmul Engineer, P.O. Box
21, Knysna, C.P.

Hafele, C. F., Deputy City Elecmcny Engineer, P.O.
Box 288, Bloemfontein, O.FS.

Haig-Smith, D., Municipal Electrical Engineer, P.O.
Box 24, Cradock, C.P.

Halliday, K. W. J., Municipal Electrical Engineer, P.0.
Box 5, Port Shepstone, Natal.

Harvey,"A. Q, Town Electrical Engineer, P.0. Box 96,
Louis Trichardt.

Hatwich, A. H. J., Town and Electrical Engineer, P.O.
Box 13, Dewetsdorp, O.F.S.

Heunis, G. B., Town and Electrical Engineer, P.O. Box
66, Standerton, Tvl.

Heydenrych, J. E., Electrical Engineer, P.O. Box 14,
Middelburg, Tvl.

Hobbs, L. L, Town Electrical Engineer, P.0. Box 156,
Virginia, OFS.

Hosking, N. G., Deputy General Manager, Electricity
Department, P.O. Box 699, Johannesburg.
ugo, D. J,, City Electrical Engineer, P.O. Box 423,

| Engincer, P.O. Box 82,

glis, J. Electrical and Water Engineer, P.O.
Box 111, Plelenhnm T™vl.

1949

1959

1931

1953

1944

1956

1947

1944

1966

1948

1948

1945

1952

1929

1955

1964

1957

1952

1951

1952

1960

1957

1965

Kirberger, M. N., Town Engineer, P.O. Box 3, Bethal,

Tyl
Keoslag, H. J,
Robertson.
Kruger, M. J. C, Mumcipal Electrical Engineer, P.0.
Box 13, Port Alfred,

Lategan, J. F., Town Exmnul Engineer, P.O. Box 17,
Stellenbosch, C.P.

Lees, D, Town Electrical Engineer, P.O. Box 45,
Benoni, Tvl.
Leishman, R. W., General Manager, Elect
ment, P.O. Box 699, Johannesburg.
Lewis, L, Town Electrical Engincer, P.O. Box 59,
Windhoek, SW.A.

Lombard, C., City Electrical Engineer, P.O. Box 145,
Germiston, Tvl (Past President).

Lotter, G.A., Town Electrical Engineer, P.O. Box 34,
Potgietersrust, Tvl.

Lynch, E. C., City Electrical Engineer, P.O. Box 73,
Salisbury, Rhodesia.

Macques, J. A, Municipal Electrical Engineer, P.O.
Box 42, De Aar, C.P.

Electrical Engineer, P.O. Box 52,

I Depart-

MacHutchon, Asst. Electrical Engineer, P.O. Box 82,
Cape Town.

Mathews, J. A,, City Electrical Engineer, P.0. Box 104,
Kimberley, C.P.

Melntyre, H. A Assinant Town Elecrial Enginer
Box 35, Vereeniging,

McNeil, J. L., Borough Eleclnul Engineer, P.O. Box
72, Stanger, Natal.

Meintjies, P. A, Municipal Electrical Engineer, P.O.
Box 16, Rustenburg, Tl

Millen, T. J., Town and Electrical Engineer, P.O. Box
24, Tzaneen, Tvl.

Mocke, T. M., Town and Electrical Engineer, P.O. Box
23, Piet Retief, Tvl.

Nobbs, D. Murray, City Electrical Engincer, P.0. Box
369, Port Elizabeth, C.P.

Odendaal, M. W., Town Electrical Engineer, P.0. Box 4,
Alberton, T,

Paull, R. A., Borough & Elec. Engincer, P.O. Box 57,
Vryhei

Peters, A. G, Town Electrical Engineer, P.0. Box 278,
Guelo, Rhodesi

Pike, E. . Town fnd Electrcal Engineer, P.O. Box 8,
Kokstas

ngigm. N. A, Municipal Electrical Engincer, PO,
Box 106, Brits, Tvl.

Pretorius, D. R., Town Electrical Engincer, P.O, Box
39, Parys, OFS. =

Pretorius, E. de C., Electrical Engincer, P.0. Box 113,
Potchefstroom, Tvl.

Pretorius, J. W., Assistant Electrical Engineer, P.0. Box
23, Nigel, Tl.

Rautenbach, G. F» Electrical Engincer, P.O. Box 99,
Klerksdorp, Tvl.

Reichert, W. 1, Town Elennml Engineer, P.0. Box 25,
Keetmanshoop, §.

Reyneke, G. M., anll “Electrical Engineer, P.O. Box
26, Winburg, O
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1962

1954

1944

1954

1953

1937

1962

1934

1965

1956

1962

1962

1947

1950

1931

1964

1955

1957

1956

Rishworth, D. L., Town Electrical and Mechanical
Engineer, P.O. Box 21, Odendaalsrus, O.F.S.

Ross, J. W., Municipal Electrical Engincer, P.O. Box
34, Potgietersrust, Tvl.

Rossler, W., Town Electrical Engineer, P.O. Box 302,
Kroonstad, O.F.S.

Rush, W., Town Electrical Engineer, P.0. Box 47, Mooi

iver, Natal.

Simpson, A. C., Municipal Electrical Engineer, P.O.
Box 5010, Walmer, C.P.

Simpson, R. M. 0., City Electrical Engineer, P.0. Box
147, Durban, Natal (Past President).

Smith, E. L., Municipal Electrical Engineer, P.O. Box
215, Boksburg, Tvl.

Stanton, R. J. G., Deputy Town Electrical Engineer,
P.O. Box 255, Oudtshoorn, C.P.

Stevens, F., Borough Electrical Engineer, P.O. Box 29,

dysmith, Natal.

Strauss, J. C,, Town Electrical Engineer, P.0. Box 60,
Sasolburg, O.F.S.

Sulter, F. J,, Assistant Electrical Engineer, P.0. Box 145,
Germiston, Tl.

Summers, H. E., City Electrical Engincer, P.O. Box
1803, Bulawayo, Rhodesia.

Surtees, E. H., Electrical Engincer, P.0. Box 76, Dun-
dec, Natal.

e Brugss, E. 1, Town Elesrcal Enginesr, PO, Box
42, Mafeking,

Thackwray, W. G " fown Electrical Engincer, P.0. Box
8, Kokstad, EG.

Town Electrical Engineer, P.0. Box 3,

Theron, W. C., Munmpal Electrical Engincer, P.O. Box

W., Town Electrical Engineer,
P.0. Box 61, Lydenhurg,

Turnbull, A. F., Town and Electrical Engineer, P.O. Box
35, Verceniging, Tvl.

Turner, H. T, Town md Electrical Engineer, P.O.
Box 121, Umtali, Rhodesi

Van den Berg, A. J., Town Electrical Engineer, P.O.
Box 94, Krugersdorp, Tvl.

Van der Merwe, F. I, Municipal Electrical Engineer,
P.O. Box 20, Stilfontein, Tv.

Van Heerden, W. J., Electrical Engineer, P.O. Box 201,
Heidelberg, Tvl.

Van Meerdervoort, J. K. L, Pamp=, Town Electrical
Engincer, P.0. Box 43, Harrismith, O.F.S.

Van Nickerk, G., Municipal Electrical Engineer, P.O.
Box 57, Vryheid, Natal.

Van Wyk, A. A, Town Electrical Engineer, P.O. Box
9, Meyerton, Tvl.

Van Wyk, Schoombee, Electrical Engineer, P.0. Box 12,
Bothaville.

Vergottini, P. L., Town and Electrical Engineer, P.O.
Box 48, Warmbaths.

Verschoor, D. R., Town and Electrical Engincer, P.O.
Box 36, Fort Beaufort, C.P.

1957 Von Ahlften, J. K., Town Electrical Engineer, P.0. Box
45, Springs, Tvl.

1955 Vorster, P. J., Municipal Electrical Engineer, P.O. Box
3, Witbank, Tvl.

1954 Waddy, J. C,, City Electrical Engineer, P.0. Box 399,
Pictermaritzburg, Natal.

1952 Waldron, F. R., Municipal Uenncnl Engineer, P.O.
Box 86, Walvis Bay, S.

1952 Ward, H. V., Borough Engmeer. P.0. Box 71, Grey-
town, Natal.

1961 Wiehahn, G. D., Town Engineer, P.O. Box 551, Bethle-
hem, O.F.S.

1952 Williams, A. H., Assistant Electrical Engineer, P.O.
Box 45, Springs, Tvl.

1938 Wilson, J, Assistant City Electrical Engincer, P.O.
Box 423, Pretoria, Tv.

1956 Yodaiken, J., Municipal Electrical Engineer, P.O. Box

197, Ndola, Zambia.
Technical Associates/Tegniese-Geassosicerd
1965 Barnard, W., Assistant General Manager (Technical
Admvmslrslion] Elncmmly Department, P.O. Box

699, Johannes

A-oeml«/cummcemu

1965 Clarke, J., Municipal Electrical Engineer, P.O. Box 115,
Que Que, Rhodesia.

1963 Coetzee, J. C., Town Engincer, P.O. Box 18, Bloemhof,
Tvl.

1965 De Bruyn, Town Electrical Engineer, P.O. Box 15,
Willowmore, C.

1965 De Jager, M. 1., Electrical Engineer, P.O. Box 90, Tha-
bazimbi, Tvl.

1962 De Witt, F., Electrical Engineer, P.O. Box 38, Adelaide,
CP.

1960 Flint, V. G., Town Electrical Engincer, P.O. Box 14,
Koppies, O.FS.

1962 Huysamen, G. A, Electrical Engincer, P.O. Box 5,
Posmasburg, C.

1959 Jordaan, J. H. Municipal Electrical Engineer, P.0. Box
35, Vryburg, C.P.

1966 Jooste, P.M., Electrical Engineer, P.O. Box 44, Messina.

1959 Lass, C. P, Electrical Engineer, P.O. Box 15, Ken-
hardt, CP.

1959 Lochner, J. van S., Town Electrical Engineer, P.0. Box
64, Ladybrand, O.F.S.

1956 McNamara, A. B, Electrical Engincer, P.O. Box 21,
Komgha, C.P.

1962 Ploos-van Amstel, W. F., Electrical Engincer, P.O. Box
37, Viljoenskroon, O.F.S.

1962 Van der Schyfl, G. W., Town Engineer, P.O. Box 24,
Carolina, Tvl.

1965 Wilson, A. McD., Town Electrical Engineer, P.0. Box

, Fort Victoria.
Associate Members/Verbonde Lede:
1946 Andrew, W. M., 7 Tainton Avenue, Bonnie Doon, East

London, C.P.
1951 Attridge, W. H, P.O. Box 412, Sasolburg, O.ES.
1944 Burton, C. R,, 54 Memorial Road, Kimberley, C.P.
1956 Barnard, F. J. W., c/o. Electricity Supply Commission,
P.O. Box 12, Springs, Tvl.
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1926
1961

1934
1953
1948
1947
1946

1957

Al

1959
1957
1957

1957
1959

1962
1957

1957
1957

1959
1957

1963

1960
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Bozyczko, W. B., P.O. Box 133, Bramley, Tvl.

Conradie, D. J. R., P.0. Box 1009, Bloemfontein, O

Coetzee, F. J., P.O. Box 21, Evaton, Tvl.

Dalton, G. A., 111 Eckstein Street East, Observatory
Extension, Johannesburg, Tvl.

Dawson, C., Electricity Supply Commission, P. O. Box
2408, Durban, Natal.

De Wet, D. P., P.0. Box 19, Groot Brakrivier, C.P.

De Wit, T., P.0. Box 44, Brits

Ford, W. P., P.O. Box 40, Lusaka, Zam

Gill, G. B, Zululand Electrical Uhlxly Co. Pty Lid.
P.0. Box 29, Gingindhlovu, Natal

Heasman, G. G., P.O. Box 77, oy Victoria, Rhodesi

Honiball, G. T., 35 End Street, Rowhill, Springs, Tvl.

Lichenberg, S. J., Electrical and Mechanical Engineer,
Department of Bantu Administration and Develop-
ment, P.0. Box 384, Pretoria, Tvl.

McGibbon, J., P.0. Box 92, Carletonville, Tvl.

Marchand, B., P.O. Box 223, Witbank, Tvl.

Mole, E. W., P.0. Box 118, Bramley, Johannesburg.

Muller. H. M. S,, P.O. Box 112, Upington, C.P.

Magowan, J. M., Southern Rhodesia Electricity Supply
Commission, P.0. Box 377, Salisbury.

Rossler, A, 3 Greenwood Road, Pietermaritzburg,
Natal.

Rothman, . L., P.0. Box 606, Kimberley, C.P.

Thackwray, W. G., clo Mountbatten Hotel, 44 Soper
Road, Berea, Johannesburg.

Woolridge, W. E. L, P.O. Box 24, Harding, Natal.

Williams, J. T., P.O. Box 1617, Pretoria, Tvl.

Wylie, R. J. S, c/o. ESC, Rand Undertaking, P.O.
Box 103, Germiston, Tvl.

Zeederberg, T. D, Private Bag No. 1, P.O. Pyramid,
Northern Transvaal.

ites/ Geaffilecrders:

Axc Cont Al Ro) L, £.0. Bex 10, Tebmas
nesburg, T

AberdareCables (Afrc) Lid, PO, Box 494, Port
Elizabeth.

Adams, Symes & Partners, P.O. Box 1498, Johannes-

burg.

African Cables Ltd., P.O. Box 9909, Johannesburg.

African Explosives & Chemical Industries, Ltd., P.
Box 1122, Johannesbur,

Alfrican Wire Ropes, Ltd., P.0. Box 72, Cleveland, Tvl.

Allenwest S.A. (Pty) Ltd, P.O. Box 6168, Johannes-

urg.

Alcan Aluminium of S.A. Ltd,, P.O. Box 2430, Johan-
nesburg.

Arthur Trevor Williams (Pty) Lid, P.O. Box 2873,
Johannesburg.

Asea Electric (Pty) Ltd., P.O. Box 691, Pretoria.

Aycliffe Cables Ltd., Hargreaves Works, Main Road,
Eastleigh, Edenvale.

A. E. L Henley Africa (Pty) Ltd., P.O. Box 7404,
Johannesburg.

African Lamps (Pty)) Ltd,, P.0. Box 75, Industria.

Associated Electrical Industries C.A. (Pvt) Lid, P.O.
Box 1979, Salisbury, Rhodesia.

1960

1965
1963

1957

1957

1957

1957

1959

1959

1959
1964

1957

1965
1957

1957

1959
1959

1966
1957

1959

1957

1961
1957

1957

1958

1957

1957

1957

1957

1957

Associated Electrical Industries (Pty) Ltd, P.O. Box
7155, Johannesburg

Ballenden & Robb, P.O. Box 4648, Johannesburg.

B:ll Hnold E. (Pty) Lid, P.O. Box 6906, Johannes-

mhcock & Wilcox of Africa Ltd, P.O. Box 4561,
Johannesburg.
Brian Colquhoun O'Donell & Partners (Rhodesia), 10th
oor, Chester House, Speke Ave., Salisbury.
Bmuh General Electric Co ol‘ CA. (Pvt) Lud, P.O.

45, ¥,
Britsh General Efecric Co "L, PO. Box 2406,
Johannesburg

British Insulated Callender’s Cables S.A. Lid, P.O.
Box 2827, Johannesburg.

W. R. Burnett (Pty.) Ltd., P.O. Box 358, Johannesburg.

Cohen, S, Ltd, P.O. Box 215, Windhoek, S.W.A.

Chloride Electrical Storage Co. SA. (Pty) Ltd., P.O.
Box 7508, Johannesburg.

CM.B. Engincering Co. (Pty.) Ltd,, P.O. Box 55, Den-
ver, Johannesburg.

Coumrumon Elecln: Co. (Pty) Ltd,, P.O. Box 10100,
Johanne

Cbsior [PAy) Lid., Zuider Paarl, CP.

Crawford Clinkscales, Mnughnmlimwn & Partners, P.O.
Box 196, Port Eliza

Crompton Parkimen SA. (Pty) L, P.O. Box 4236,
Johannesburg.

Cullinan Refractories Ltd,, P.O. Olifantsfontein, Tvl.

Davidson & Co. (Africa) (Pty) Ltd, P.O. Box 616,
Springs, Tyl.

Dowson & Dobson Ltd., P.O. Box 7764, Johannesbur,
Tyl

lan Drewett, P.O. Box 35, Johannesburg, T

Electrical Contractors’ Assoclaucm (South Arrmy P.O.
Box 5327, Johannesbur

Electrical Protection Co.. P.0. Box 570, Benoni.

Enfield Cables (SA) Ltd, P.O. Box 5289, Johannes-
burg, Tvl

English Electric Co. (LA) (Pvt) Ltd, P.O. Box 2191,
Salisbury, Rhodesi

English Elcctric Co, S.A. Lid,, P.O. Box 2387, Johan-
nesburg,

Farad (sz) Lid,, P.O. Box 220, Jeppestown, Tvl.

First Electric Corp. of S.A., P.O. Box 391, Johannes-
burg, Tvl.

F. w J. Electrical Industries Ltd., P.O. Box 58, Alber-

G:orge Kem S.A. (Pty) Ltd,, P.O. Box 7396, Johannes-

urg, T

W. T. Glmm & Co. Ltd, PO. Box 1386, Johannes-
burg, Tvl

E. Green & Son SA. (Pty) Ltd, 406 Barclays Bank

Buildings, Kruis Street, Johannesburg.
Hemnm\lnn Electric (S.A) Ltd,, P.O. Box 99, Bramley,

Hopkmmns S.A. (Pty) Ltd,, P.O. Box 11029, Johannes-

urg, Tvl.

James Howden & Sﬂflncﬂ (Africa) (Pty) Ltd,, P.O. Box
9501, Johannesburg, T
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Who pumps the water, drives the jackhammer, transports the ore, unlocks the secret of

Phalaborwa’s R57,000,000,000
Worth 0T COpPer? oo ivue i i

has lain buried beneath the hills and koppies of Phalaborwa. From
time to time men have scratched at its surface. But it was not until 10 years ago that large
scale exploitation of this enormous wealth could begin. Today, Phalaborwa is a hive of
activity. Work has already begun on cutting away the Loolekop koppie, which in time wil yield
190 million tons of copper, worth R§7,000 million at today's average prices. Phosphate pro-
duction now stands at 60,000 tons a month, and is still increasing. Iron and vermiculite are
there in abundance. Potash and aluminium will earn new wealth in the future. Zirconium — a
rare metal with a growing world market — is there, together with traces of gold and silver.
What has turned this tiny speck on the map into a centre that will in 10 years’ time support a
population of 50,000 people? Inspired geology. Modern technology. And power. Escom
power. To pump the water i the mines. To drive the jackhammers. To transport the ore to the
surface. To operate the processing machinery. And to bring a high standard of living to the
homes of the workers who are making Phalaborwa a city of the future.

EscoM Supplies over 50% of all electricity in the whole of Africa. Brings.

Ppower to 200,000 square miles of country. Provides electricity that is among the cheapest in
the world. Plans a R400,000,000 construction scheme within the next 4 years to serve the
expanding needs of mining and industry. 'ESCOM SERVES THE PRESENT — PLANS FOR THE FUTURE.

Die Vereniging van Munisipale Elektrisiteitsondernemings van Suidelike Afrika, Verrigtings
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1960
1957

1962
1957

1957
1957

1957

1957
1957
1957
1965
1057
1959
1965

1957
1957

1959
1963

1957
1957

LIST

LYS VAN LEDE, RAADSLEDE EN BESOEKERS — 1966 TEGNIESE

ADELAIDE:

Hubert D (RO i e
burg, T

leker Slﬂdeley Brush (Southemn Africa) Ld., P.O.

X 67, Germiston.

lm:mnmml Combustion Africa Ltd,, P.O. Box 5981,
ohannesburg, Tvl.

A. Jackson, P.O. Box 4814, Cape Town, C.P.

John Thompson (SA) (Pty) Lid, PO. Box 3570,
Johannesburg, Tvl.

Jods m & Bullie 54 (G} E OBox Sz G
misto

R.T. Jnnci. Esq 43 The Avenue, Orchards, Johannes-
burg, Tvl.

G. H. Langler & Co. Ltd., P.O. Box 3762, Johannes-
burg, Tvi.

Lodge-Cottrell (A
Johannesburg, Tyl

Harold Martinusen & Co. (Pty) Lid., P.O. Box 469,
Johannesburg, Ty,

L. H. Martinusen Ltd., P.O. Box 25664, Denver, Tyl

Merz & McLellan, P.0. Box 11578, Johannesburg.

Minnesota Mining and Manufacturing Co. (S.A) (Pty.)
Ltd,, P.O. Box 10465, Johannesbury

Mitchell Engineering Group SA. (Ply) Lud. 63 Farri-
son Street, Johannesburg, T

N.V. Nederlandsche Kab:lfabn:kcn L,
3513, Cape Town,

North and Robertson (Pty) L, P.O. Box 309, East

P.O. Box 6070,

(Pty) Lid,

P.O. Box

Oerliken SA. (Pty.) Ltd,, P.O. Box 132, Jeppestown, Tvl.
C. A. Parsons & Co. (S.A) (Pty) Ltd,, P.O. Box 3425,
Johannesburg, Tyl
anck Murray (Pty)) Ltd, P.O. Box 1541, Durban,
tal.

Pnﬂey Manufacuring and Engineering Co. (y) Lid,
0. S, Luipaardsylei, Tvl.

Rhotee Sales (P¥0) Lid, P.0. Box 2356, Salisbury.

Reunert & Lenz Ltd, P.O. Box 92,

1957

1960

1957
1963

1957

1957

1960

1957

1957
1957

1957

1957

1957

1957

1960

1957

1965

1965
1957

1957

1959

A. Reyrolle & Co. Ltd,, P.0. Box 9677, Johannesburg,
Tvl,

A. Reyrolle & Co. (Rhodesia) Ltd., P.O. Box 1975, Salis-
ury, Rhode

Rice & Diethelm Ltd., P.O. Box 930, ]ohlm\cxbur’. T\/I

Rhodesa Congo Border Pover Corpor

x 819, Kitwe, Zambia.

SumuLl Osborn SA. (Pty) Lid, P.O. Box 25619, Den-
ver, Tvl.

Scottish thles (SA) Lud, P.O. Box 2882, Johannes-
burg, Tvl.

Siemens S A. (Pty) Ltd,, P.O. Box 4583, Johannesburg,
TVl

Standard Telephones & Cables Ltd, P.O. Box 286,
Boksburg, T

Stamcor (Pty.) Ltd., P.O. Box 6107, Johannesbury rg.

Stewarts & Lloyds of S.A. Lid, P.O. Box 1195, Johan-
nesburg, Tl

S General Electic Co. L. P.O. Box 1905, Joban-
nesburg,

S4. Phils By L, PO, Box 7703, Johannesburg,

supmoncrm Pipes (Pty) Lid, P.O. Box 92, Roode-
Swicherat (Ply) Lid, PO. Box 644, Johannesburg,
South Wales Elmn: (Pty) Ld,, P.O. Box 2180, Johan-

n, P.O. Box

TPH Engineering (Ply) Lid, P.O. Box 118, Bramley,

D Wiehahn, P.O. Box 664, Bethlchem, O.F.S.
Wilson & Herd (Pty,) Ltd, P.O. Box 3093, Johannes-
burg, Tl
Yarrow & Herd (Pty) Lid., 210 (J:Idu\huys, 33 Joris-
sen St, Braamfontein, Johannesbur
Yorkshire Transformers (S.A.) (Pty.) ud.. PO, Box 43,
iew, Tl

OF MEMBERS, COUNCIL. MEMBERS AND VISITORS ATTENDING THE 1966 TECHNICAL MEETING OF THE
ASSOCIATION OF MUNCIPAL ELECTRICITY UNDERTAKINGS

VAN DIE VAN

MUNISIPALE ELEKTRISITEITSONDERNEMINGS

BOTHAVILLE:

F. de Wit Cr. W. A. H

G. P. van Wyk Schoombee

BEAUFORT WEST:
Mostert

BRAKPAN:
BETHLEHEM H. Barnard
. A. du Toit
BLOEMFONTEIN: BULAWAYO:
P. J. Theron H. E. Summers

E. E. de Villiers

One Senior Engineer of
Bloemfontein Mun.

J. A. Loubser

CARLETONVILLE:

CRADOCK:
D. Haig-Smith

DEWETSDORP: e
A. Hatwich

DURBAN:
R. M. O. Simpson

EAST LONDON:
P. A. Giles

ESTCOURT:
J. G. F. Erikson
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FORT BEAUFORT:
D. R. Verschoor

GERMISTON:
C. Lombard

GRAAFF-REINET
A. Y. Carmichael

HARRISMITH:
W. G. Rush
HEIDELBER(_’ Tl.:
B. van Heerden

JOHANNESBURG:
R. Leishman

KEMPTON PARK:
L. Futcher

KLERKSDORP:
G. F. Rautenbach

KROONSTAD:
W. Rossler

KRUGERSDORP:
A. Gerber

LADYSMITH:
F. Stevens

LADYBRAND:
J. van S. Lochner

LYDENBURG:
E. P. E. W. Trautmann

MAFEKING:
E. J. Te Brugge

MEYERTON:
A. A. van Wyk

MIDDELBURG Cape:
R. V. Bail

MOOI RIVER:
R. F. Hewett

16

NELSPRUIT:
D. P. du Plooy

NEWCASTLE:
1. 8. Craig
ODENDAALSRUS:
1. 1. de Beer
ORKNEY:

P. L. du Toit
Councillor represented

OUDTSHOORN:
R. . G. Stanton

PIETERMARITZBURG:

D. H. Wlule—(‘ooper
1.C.

PIETERSBURG:
1. L Inglis

PORT ELIZABETH:
Murray-Nobbs

PORT SHEPSTONE:
K. W. J. Halliday

POTCHEFSTROOM:
C. d
E. de C. Pretorius

POTGIETERSRUS:

PRETORIA:
T. C. Stoffberg

QUEENSTOWN:
V. E. O. Barratt

ROBERTSON:
H. S. Bucholz
W. I. van der Merwe
H. J. Koeslag

ROODEPOORT:
J. Botes

RUSTENBURG:
P. A. Meintjies

The Association of Mus

SALDANHA:
A. C. MacLachlan

SASOLBURG:
C. Strauss

SOMERSET EAST:
P. P. Clarke

SPRINGS:
F. F. Deysel
J. K. van Ablften

STANDERTON:
N. A. Potgieter

STANGER:
J. L. McNeil

STILFONTEIN:
F. J. van der Merwe

UMTALI (Rhodesia):
H. T. Turner
UMTATA:

S. Harris
R. A, Paull

VANDERBULPARK:
Jamneck
G. C. Theron

VEREENIGING:
A. F. Tumbull

VIRGINIA:
I L. Hobbs

WALMER:
J. K. Murphy

WELKOM:
R. W. Barton

WINBURG:
G. M. Reyneke

WINDHOEK:
L. Lewis

pal Electrical Undertakings of Southern Africa, Proceedings



Other Members/Ander Lede:
Andrew, W. M. (Associate Member/Verbonde Lid), East
London.

Burton, C. R. (Associate Member/Verbonde Lid), Kimberley.
Muller, G. J. (Honorary Member/Ere-Lid), Bloemfontein.
Williams, J. T. (Associate Member/Verbonde Lid), Pretoria.

AMLE.U. Officials/V.M.E.D. Amptenare:
R. G. Ewing (Representing the Secretaries), East London.
Brewin, Miss E. R. (Representing the Secretaries), Johan-
nesburg.

Afiliates/Geaffleerdes:
Adams, Symes and Partners,
K. A. H. Adams and D. C. Ripley, Johannesburg.
A. E. L Henley Africa (Pty.) Ltd.
J. A. Morrison, Johannesburg.
F. W. Electrical Industries (Pty) Limited.
D. Baker, R. Parry, L. A. Brown, G. R. Hain, Johannes-
burg.
Electrical Protection Company (Pty.) Ltd.
H. P. Smith, M. R. Marot, Benoni.
Heinemann Electric (S.A.) Ltd.
E. Tarchalski, W. Bozyczko, Johannesburg
Assocated Electrical Industsis SA. (Pry) Lid.
N. Pougnet, Johannesburg.
Ballenden & Robb.
D. A. Robb, Johannesburg.
Betsh Insulated Callender’s Cables (S.A) (Pty) Ll
B. Pyman, Johannesburg.
D. . R. Conradie.
D. J. R. Conradie, Bloemfontein.
Englih Electric Co. of SA. (Pty) L
H. Prins, Johannesburg.
A. Tackson.
A. Jackson, Cape Town.

Lodge-Cottrell (Africa) (Pty) Lid.
Eastbrook, Johannesburg.
Merz & McLellan
C. E. R. Langford, Johannesburg.
Minnesota Mining & Manufacturing Co. (S.A.) (Pty.)
Limited.
A. Block, Johannesburg.
Oerlikon South Africa (Pty.) Ltd.
C. E. Weber, Johannesburg.
Reunert & Lenz Limited.
I B. van Rensburg, C. R. MacDonald, Bloemfontein.
Siemens S.A. (Pty) Limited.
A. Bichler, Johannesburg.
Snu(h Wales Electric (Pty.) Ltd.
. R. Bates, Johannesburg.
Yarrow (Afnu) (Pty) Ltd.
1. C. Fraser, Johannesburg.

Visitors/Besoekers:

Baxter, J. D. C., Northern Cape Regional Electrification
Board, Kimberley.
Black, N. G., Depuunem of Posts and Tglrxrlphx‘ Di
sional Engincer, O.F.S. and Northern Cape.

Conradie, D. J. J., Pretori;
De V|!h=m H. J., Electricity S\lpply Commis

eral Manager, Johannes|

Grlesul. Divisional Immor or Lnbonr. Department of
Labour, Bloemfontein.

Jooste, R. K., South African Bureau of Standards.

Middlecote, A. A., South African Bureau of Standards.

Page, T. H. D,, Chief Electrical Engineer, South African
Railways.

Troost, N., Deputy Chner Engineer, Electricity Supply Com-
mission, Johannesbury

van der Spuy, M., Hud of the Department for Power &
Engineering, CS.LR., One Assistant CS.LR.

Wannenburg, J. G., Chief Inspector of F:cxon:l. Depart-
ment of Labour, Pretoria.

n, Deputy

Die Vereniging van Munisipale Elektrisiteitsondernemings van Suidelike Afrika, Verrigtings 1



Typical application of a
LurgiElectro-Precipitator
in a Power Station. The
Electro-Precipitatorhas
proved to be the most
economic of dust collect-
ing plant, with de-dusting
efficiencies of 99.9% at-
tainable, collecting even
submicron dust and fume

particles.

a comprehensive range of
FANS AND DUST COLLECTORS FOR
MINING AND INDUSTRY

Fan with nlet vane control

e Centrifugal fans—Axial flow
fans, single or multistage,
\ fixed and variable pitch —
Compressed air driven fans—
Boiler auxiliary centrifugal
fans, forced draught, induced
draught, primary air, sec- jt
| ondary air — Cooling tower
fans — Blowers — Screw
compressors — Lurgi electro-
precipitators — Howden-Gea

air cooled heat exchangers
gas coolers.

JAMES HOWDEN & SAFANGO LTD.

1651, KIMBERLEY RD., BOOYSENS, JOHANNESBURG. BOX 9501, TEL. 834-4511
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The 1966 Technical Meeting of the Association was held in the City Hall, Bloemfontein, on
Monday, 2nd May, 1966. Attendance at the Meeting was as follows:-

62 Councils, represented by 9 Councillors and 67 Engineers and Associates; 1 Honorary
Member (not representing Councils or Affliates); 26 representatives of 19 Affliates; 12
Visitors (representing Government Departments, Public utilities and other organisations)
2 AM.E.U. Officials — a total of 117 persons.

Dic 1966 Tegniese Vergadering van die Vereniging was gehou in die Stadsaal, Bloemfontcin,
op Maandag 2 Mei 1966. Bywoning by die Vergadering was soos volg:-

62 Munisipaliteite verteenwoordig deur 9 Rndslede en 67 Ingem:unlad: e ne—nssosnecrd:
n

Tidmate, 1 Ere-lid (nie 'n

nie) 26 Verteenwoordigers van 19 gumlmm
en ander O

imate, 12 Beweken (Vmunwnnrdx‘en van

5 Totaal van 117 persone.

The President greeted those at the Meeting and ex-
pressed pleasure at the large and representative gathering. He
referred to the fact that circumstances had compelled the Asso-
ciation to adopt @ system of bi-annual Conventions inter-
sparsed with a Technical Meeting each alternate year.

The Agenda item “Earthing” was proceeded with and
Mr. F. Stevens, Ladysmith, presented his paper entitled
“Earthing by means of Conductors under Foundations” which
was published with the Agenda of the Meeting. He referred
to the following errors in the text page 9 second line of the
ninth paragraph following the sub-heading Earthing Conduc-
tors under Foundations insert the words ‘of soil’ between the
words ‘amount’ and ‘increased’. Same page under the section
headed ‘Copper Conductors' in trenches for 100ft. on the
second last line should read 10 ft.

Mr. Stevens proceeded to supply the following addi-
tional information and explanation

“The instruments we have used for these tests are well-
known makes of mega-carth testers. The correctness of the
tests 1 consider to be plus minus 20%. The reason for the
uncertainty is that according to the maker of the instruments,
three tests should be carried out on each occasion, involving
shifting one of the three carth spikes. This was not done on
account of the total number of tests to be made and the diffi-
culties experienced in making even one test.

The difficulties I refer to are finding points far enough
apart where the pegs can be driven in on account of the
closeness of the houses, the hardness of the ground in places,
not_ knowing the position of water mains in gardens to avoid
testing too near to them, and not being able to drive pegs in
the street.

Although all present know that the weather must have
a bearing on the results to be expected because of rain pre-
cipitation affecting the moisture content of the ground, it may
not be realised to what extent it does so.

It s clamed. s £y aloiog the amount of moisture
of the soil, resistivity may be increased 30 times. Normally
56 TGRS it omient o i S tox e remtas it

O. Amptenare

Die President groet die vergadering en spreck sy te-
vredenheid uit oor die groot en verteenwoordigende byeen-
koms. Hy het verwys na die feit dat omstandighede die
Vereniging gedwing het om ' sisteem van twee-jaarlikse
Konvensies aan te neem met 'n Tegniese vergadering clke
alternatiewe jaar.
em ,Aarding” is 'n aanvang mee gemaak
o e sy referaat “Earthing, by
means of Conductors under Foundations” gelewer, wat ge-
publiseer was in die Agenda van die vergadering
3 veiye s e Voigelo foats . dia laks, blashy
die 2de lyn van dic 9de paragraaf moet die woorde ,of soil”
tussen die woorde ,amount” en increased” ingevoeg word.
Op dieselfde bladsy onder di Copper Conductors in
Trenches for 100 ft.” moet in die 2nde laaste lyn ,10 1" lees.

Mar. Stevens het voortgegaan en die volgende addisio-
nele inligting en verklarings gelewer:-

of South Africa is, I would imagine, only about 10%. We
were not able to determine the average amount of moisture
in the ground in the Ladysmith area, not having suitable

Saipisent; ubiag‘earth pags Hha ot alweys: bees practialie
for reasons already stated.

From my observations it is evident that there is a ten-
dency for moisture to accumulate under foundations, and con-
srsa or sone b, due o cndemsaion cocuring wndesneth.
As an illustration of this, I have at my home a las
Vit wE i grove o mder aoierand ovee Cack e,
Consequently its roots receive little or no water from above.
Further, you may have noticed that lawn grass often thrives
best when grown in crazy paving.

From this supplementary information given you this
morning in connection with my paper, some idea will be had
on how carthing values may change from time to time, and
that in connection with loop tests, the loop impedance test
tends 1o rise and fall with the resistance of the foundation
test, which of course is to be expected and is useful as a
guide to the person carrying out tests.
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CABLE

SPECIFICATIONS

“C.M.A”

THE SHORTEST SPECIFICATION IN THE WORLD

THESE THREE LETTERS COVER ALL THAT IS BEST IN

CABLE MANUFACTURE

“e.MA CABLES ARE THE RESULT OF MANY YEARS OF RESEARCH
«l.A." AND EXPERIENCE IN ALL PARTS OF THE WORLD

Specify . . .

“C.M.A>»

— and be sure of having the Best —

THE SOUTHERN AFRICAN CABLE MAKERS ASSOCIATION

P.O. Box 2258 JOHANNESBURG Phone 838-4281
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A question put to me at times is, “What of the size of
carth wire required for under foundations?”

So long as a conductor is large enough to carry the
carth volt current long enough (i.e. without heating up unduly
and duslpnlm‘ the moisture in the ground surrounding it),
and the protective device operates satisfactorily, there is no
purpose in hlvm. a larger conductor, unless for mechanical
reasons, or to allow for chemical or electrolytic decay.

Finally, I have made no attempts to compare the re-
sults we are getting with other forms of earth connections, on
account of the labour involved and the costs of copper rods or
wire for trenches.

In Ladysmith we provide an earth wire with each over-
head house service as non-metallic water pipes are being laid
in the town for all mains and connections, and of course the
number of earth connections to water taps found disconnected
from time to time.

On introducing discussion on Mr. Stevens' paper Mr.
van der Spuy R) offered the following comments:-

“Mr. Stevens has made an important investigation in
the field of carthing — that field which is of the greatest im-
portance to all practising engineers. Allow me to congratulate
Mr. Stevens on the effective way in which he has carried out
his investigations.

These investigations are of a similar nature to one of
our research projects at the CSIR. and, as mentioned by Mr.
Stevens, the main factors concerning the resistivity of soil are:
the moisture content of the soil, and the concentration of
salts dissolved in the moisture in any one arca; the problem
remains basically one of moisture content of the soil.

Resistivity at first falls rapidly, as the moisture content
is increased, but aftera value of about 14 to 18% of moisure
the rate of decrease becomes much less — for example
ical soil would reduce resistivity from 200,000 ohm e
with a 4% moisture content to 40,000 ohm meters with a
12% moisture content. After that this tails off and it would
only drop to about 10,000 ohm meters with a 32% moisture
content.

Because of this dependency of the carth resistance on
the moisture content of the soil, efforts have been made to
determine the most favourable conditions to retain this mois-
ture around our earthing systems, especially during the sea-
sonal drying out periods.

Investigations carried out over a period of years have
shown that the following moisture migration patterns occur
under buildings and roads — i.e. roads with tarmac o sealed
covers, or any other waterproof slab placed on the ground.

Firstly, after building, equi
reached in a period of time depending on the climatic and
soil conditions.
table is near to the surface, e.g. the western Cape, equil
is not disturbed by providing a slab cover, and m
variation under the build; es place as it does ou
the virgin soil.

Die Vereni

These connections 1 feel are less likely to occur with
conductors under foundations. What does concern me is
Who is responsible in the event of an overhead earth wire
becoming disconnected, and the local earth cnnnecucm b:\ng
proved to have been unreliable for some time in the event of
a fatal accident.

Tam of the opinion there is justification for a thorough
investigation being carried out into the need for having earth
conductors under foundations, which should be carried out by
a recognised authority, such as the Bureau of Standards o the
Council for Scientific and Industrial Research, with a view to
this practice being adopted as a standard.

In addition, I would like to mention that in carrying
out these tests, I think to date we have put in about R4,000
copper under the various houses we have been testing so it has
cost quite a bit, and as I said in my concluding remark here,
1 feel that investigations should be carried out.”

Mnr. M. van der Spuy (W.N.N.R) het die bespreking
van die referaat deur mnr. Stevens gelewer, ingelui met die
volgende kommentaar:-

areas where constant water table conditions prevail
with the water table say 20ft. down, as encountered in certain
western Cape coastal regions, and coastal regions in Natal,
equilibrium conditions are reached fairly rapidly, in a matter
of months.

In the Highveld areas, as found in the Karroo, the
Free State, and certain areas of the Transvaal and Natal,

fore the moisture variation under the building will follow a
trend similar to the variation in the outside soil. The im-
portant factor, however, when viewed from a point of view of
maximum moisture conditions, is that after rainfall, depending
of course on the type of soil, there will be a lag of up to say
2 weeks, before there is a measurable increase in soil moisture
content under the building itself. This takes about two weeks
to migrate from outside underneath the foundations. But —
and this is important — the migration of that moisture again,
from underneath that building to outside, when the outside
soil dries, takes a fact of 10 longer to occur.

In other words, in the same type of soil it would take
up 0 20 weeks for the same amount of moisture to get out
from underneath the building again to outside.

And that occurs because the two mechanisms of moi
ture migration are completely different. The water gets in
much more easily underneath, and would take 10 timés longer
to get out again from underneath any covered slab.

period of years it will always remain wetter for
longer underneath a building, or covered road. Measurements
in Vereeniging showed a 20 — 24% increase in moisture con-
tent under buildings, as compared to outside ground cond
tions.

Tn the Springs, Witbank, Standerton areas, the moisture
content under the tarmac cover of roads is 15 to 30% higher
than that found in the open veld.
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These findings led to investigations of the possibility of
obtaining better all-the-year-round earth conditions by making
use of earths under buildings, tarmac roads, and under covered
slabs, in the same way that the work done by Mr. Stevens has
led him to suggest a new approach to municipal earthing.

Our work is continuing in this field and we would very
much like to co-operate with Mr. Stevens and the AM.E.U
members in these investigations.

The curves shown on page 12 by Mr. Stevens, indica
ing the decrease in rate of resistance drop with the increase in
the length of wire, are of normal character; in other words
showing a marked saturation of decrease of resistance wit
further increase in length of buried wire. You don't seem to
get value for money! This is completely normal, although no
indication is given of the final configuration of the wire under
the foundations, the curves obtained approximate the resis-
tance obtained by calculation of wires buried in a right angle
configuration.

The improvement of earth resistance values over a
period of time, as found by Mr. Stevens, is in agreement with
the moisture migration pattern found in our investigations.
The small percentage of cases where the resistance is increased
with time, may be due to the fact that equilibrium has not
yet been reached with outside conditions, o, as suggested by
Mr. Stevens, that initial conditions were not normally moist
due to operations while building.

The discrepancy between the earth resistance test figures
and the phase loop impedance tests may be due to errors in
the measurement of the resistance of the earth system to the
general mass of earth as mentioned by Mr. Stevens.

In making resistivity measurements it is essential 0 sce
that the resistance area of the auxiliary electrodes does not
overlap that of the main earth system which is under measure-
ment

For normal calculations the equivalent hemisphere of
the system to be measured has to be obtained to determine the
spacing of those electrodes for measuring.

the case of a house of dimensions of say S0ft by
501ft, the maximum dimension would be the diagonal of that

Discussion proceeded on Mr. Stevens paper and the
following contributed thereto:-

Mr. 1. C. van Alphen, SABS.

Mr. R. W. Barton, Welkom

Mr. A. A. Middlecote, S.A.BS.

Mr. C. Lombard, Germiston

Mr. R. Leishman, Johannesburg

Mr. R. M. O. Simpson, Durban

Mr. H. S. Bucholz, Robertson

Mr. J. G. Wannenburg, Department of Labour

Mr. E. E. de Villiers, Bloemfontein

Mr. J. K. Murphy, Walmer

Mr. H. E. Summers, Bulawayo

Mr. D. Haig-Smith, Cradock

In the course of discussion the following points were

made:-

squared — in other words, approximately 70 ft. The equiva-
lent hemisphere would be approximately S0% of this, in other
words, 35 feet. From the tables, the required spacing of the
electrodes would be 260 ft to the potential clectrode and 420
feet to the current electrode.

1 think you will all appreciate the difficulty in a built-
up area, and in areas where there are other services, (water
pipes, cables, and houses), in obtaining these ideal conditions,
and it would be of interest (o learn whether these spacml
were indeed used to measure the carth resistance,
they were not, it would conceivably explain the difecence. i
tween the carth resistance test figures and the phase loop
impedance tests done by Mr. Stevens.

The measurement of moisture content of the soil is also
of extreme importance when resistance measurements are
made. Making resistance measurements without knowing the
moisture content of the soil at the time they were made nulli-
fies the importance of taking these measurements.

To make moisture content determinations is fairly
simple. An instrument is available which will give aceuracies
of 1 or 2% and it works on an extremely simple basis.

I think most members will remember the old carbide
lamps. Al that h-ppm in this case is: you have a con
tainer, take a measured sample of a quantity of soil, put i
in the container, put an excess of carbide with it and shake
up. The carbide will react with only the moisture present in

e soil, and this in turn is indicated on a pressure gauge,
indicating the pressure of the acetylene involved which is a
direct measurement of the moisture content of the soil. It is
the type of thing apprentices usually take out to do the
measurement witl
. further investigations into the use of conductors
under [mmdalmlu not only to determine the best material to
use, the length, size, and shape required, and also to determine
the current flow patterns and the fault and lighting conditions
which might occur, are of importance.

And the advice; valuable practical experience and co-
operation of members of this organization is earnestly reques-
ted to carry out these investigations to a fruitful constundon”

Bespreking van die referaat deur mnr. Stevens gelewer
is mee voortgegaan en die volgende persone het bydraes ge-
lewer:

Mnr. 1. C. van Alphen, S.ABS

Mnr. A. A. Middlecote, SA.BS.

Maz. R. Leishman, Tohamnesburg

Mnr. H. S. Bucholz, Rob

Mar. E. E. de Villiers, Blnm[ﬂnleln

Mar. H. E. Summers, Bula

Mor, R, W, Barion, Welkom

Mnr. C. Lombard, Germiston

Mar. R. M. O. Simpson, Durban

Mar. J. G. Wannenburg, Departement van Arbeid

Mar. J. K. Murphy, Walmer

Mar. D. Haig-Smith, Cradock

Gedurende die besprekings is die volgende feite ge-

noem:-
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In regard to lightning protection it is essential to
have proper contact between the Conductor and the
Earth and reinforcement Steel which may be incor-
porated i

In areas of small rainfall a better investment than
under foundation carthing might be the provision
of an overhead earthing conductor.

With regard to bonding, this can be hazardous
where the earth is inclined to be ineffectual.

The practice of putting Calcium Chloride and other
increase conductivity around
be recommended in
places where the carth is not properly maintained,
the reason being that whilst a good earth may be

»

-

passed it may degenerate to an alarming extent.

With multiple neutral earthing a hazardous position
can develop as a result of a broken conductor even
without a fault.

In replying to discussion on his paper M. Stevens com-
mented as follows:-

“There appears to have been only one question asked,
and that is whether we had attempted to salt the trench before
the concrete was put in. That we did not do. T do think that
would have some good effect. t might
have some detrimental effect in causing corrosion, and after
all, if that earthing conductor does come to any harm, it is
going to be a difficult matter to replace it at a future date, so
one has to decide whether one is going 1o take any steps for
the sake of improving the value, or rather forego that and
retain the life of the conductor.

1 would, however, just like to make this point, which is
not in answer to a question. Mr. Middlecote finally said what
T was out to do was to simply find a means of carthing and
not whether one should earth or not earth. To find a means
of earthing is not always easy and one must realise that pegs
cannot be driven in in the major part of this country, cer-
tainly not in Ladysmith. You cannot drive pegs in the ground;
because of the smallness of building plots you cannot put in

Mr."P. J. Botes, Roodepoort, next presented his paper
which was published with the Agenda of the Meeting —
‘Earthing’: as defined in the Factories, Machinery and B
ing Works Act”, and in doing so commented as follows:-

g net kortliks hier cor die laaste aspekte
in my verslag wil uitwei.
ding, soos omskryf onder Regulasie C.61 van die
Wet op Fabricke, Masjinerie en Bouwerke is in twee groepe
verdeel, naamlik:
. Aarding van alle metaaldakke, geute, geutpype en
vuilwaterpype;
2. Aarding van alle tocganklike metaaldele van elek-
triese installasies of toestelle wat, hoewel hulle

1. Met verwysing na beveiliging teen weerlig is dit
noodsaaklik om n goeie verbinding tussen die ge-
leier, die aarde en die swalversterking wat in die
gebou gebruik is, te he.

In gebiede met lae recnval is 'n beter besteding die
voorsiening van 'n bogrondse aard-geleier teenoor
om onder die fondasie te aard.

©

Met verwysing na deurverbinding, kan dit gevaar-
lik wees waar die aarding geneig is om oneflekief
te wees.

Die prakiyk om Kalsium Kloried en ander chemi
Kalicé te gebruik om die geleiding om aard-geleiers
te verbeter, word nie aanbeveel waar die aarding
nie goed instand gehou word nie. Die rede is dat
terwyl 'n gocie aard oorspronklik verkry kan word,
dit na 'n aantal jare na ‘n gevaarlike peil kan ver-
sleg.

Met 'n veelvuldig ge-aarde neutraal kan ook n ge-
mmke msv.a..d ontstaan as gmxg van die breek
van selfs sonder 'n f

In wnnrd op d:c bespreking van sy referaat het Mar.
Stevens die volgende kommentaar gelewer:-

trench earths, and if you cannot do that, you certainly cannot
dig holes big enough to put radiators in. Then with the ad-
vent of composition water mains in the street, and now poly-
thene water connections to houses, and not only that, the
owner of the house being able to use polythene piping
throughout his installation, except to the stand pipes, one
ﬁnds polythene pipes throughout the garden. Consequently

u can't even use that. It does seem to me that this idea of
foundation carth 1a-all that is left; and the ]nv\nl I vant to
make, too, is the need, to my mind o a local carth
If one has a PMR system — fine. That h at we have.
But if you have good local carths, all those 1ol st g
up will ensure that the PME system can be relied on that
much more, because the overall earthing resistance will be
dropped, one might say, accordingly, and because of the in-
creased number of good local earths, all connected to that
carth wire that is brought in from the street mains on 1o the
house.”

Mar. P. J. Botes, noodcpnnn het vervolgens sy referaat
wat gepubliseer was in die Agenda van die vergadering, naam-
lik, ,Aarding soos gedefinieer in die Wet op Fabricke, Mas-
jinerie en Bouwerke,” gelewer en as volg verslag gedoen'-

normaalweg nie deel van 'n elektriese kringuitmaak
nie, per ongeluk lewendig mag wor

In die geval van geboue geleé op persele waar masjineric

gebruik word en waaraan clekirisiteit verskaf word, berus die

toesien dat die aarding onder bogenoemde twee groepe gedoen

is by die gebruiker, soos omskryf in Regulasic C.61 1(a) en (b).

‘Waar die leweransier wel die gebruiker is, so0s munisipale ge-

isiteitsnetwerk,

moet die aarding soos onder Regulasie C.61 1(a) en (b) om-
skryf wel uitgevoer word.
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<GERIN  SOLENARC

AIR-BREAK CIRCUIT BREAKERS
7.2 to 24kV.

GRENOEBLE FRANCE

Type ISOVAL DIS

The unique design of the arc interrupting
mechanism of the Solenarc air circuit breaker
enables it to be used on systems having
fault levels up to 1,000 MVA at voltages.

Type DST

Branches: Johannesburg, Durban,
Phalaborwa, Klerksdorp, Witbank, Dundee, Pretoria, Kimberley, Bulawayo, $

iast London, Port Elizabeth, Cape Town, Welkom, Bloemfontein, Windhoek,
lisbury, Gwelo, Lusaka, Ndola.
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Die bepalings soos omskryf onder Regulasie C61 2(a)
word ook uitgesluit vir geboue of persele waar masjineric ge-
bruik word, maar die bepaling soos omskryl onder Regulasie
€61 2(b) sllm nie geboue of persele waar masjinerie gebruik
word uit ni

Onder Regulasie C.61 2(b) het die leweransier dus
sekere verantwoordelikhede insake iardmg. soos omskryf hier-
bo. Onder albei grocpe in geboue geleé op persele, waar mas-
Horia sab il ool Dis bergtos vesclindsesele ock
egter eers deur die leweransier getoets word voordat 1
voer aangeskakel kan word, en normaalweg word toevoer nie
verskaf voordat die bedrading wel tot die tevredenheid van die
leweransier uitgevoer is nie.

Onder die toets van bedrading is die toets van aarding
cen van die. belangrikste aspekte en volgens hierdie Regulasic
is dit toclaatbaar om in gevalle waar die bedrading be-
vredigend uitgevoer is, maar die aarding nie, of geheel en al
nie uitgevoer is soos omskryf onder bogenoemde twee groepe
nie, die toevoer aan te skakel en die eienaar/bouer dus 30 dae
vergunning gee waarin die aarding wel uitgevoer moet word
Dit is vir my 'n cienaardige toedrag van sak

Gewone huishoudelike alnslmlmp s interessant
om te let dat die g n huishoudelike persele wat nie
eklassitsoer wond 25 geboue vat glcd s op parsels waar
masjineric gebruik word, nie hoef toe te sien dat die metaal-
dakke, geute, ens. geaard moet word nie, Regulasie C.61 1(a),
maar wel moet toesien dat die aarding van die installasie uit-
gevoer is. Regulasie C61 1(b). Onder die bepalings van Regu-
lasic C.61 2(a) mag die leweransier bogenoemde verbruikers
nic aansluit voordat die aarding volgens die vereistes gedoen
is nic, of aankoppel nadat so 'n aansluiting ontkoppel is vir
die doel van aanbouings of herstelwerk aan clekiriese bedrad-
ng alcer die aarding volgens die vereistes uitgevoer is nie.
Indien, onder die vervanging van verweerde, bogrondse diens-
aansluiings o 'n persel ontkoppel i gedurende di uitvoer
ing van die vervanging van die bogrondse aansluiting,
moontlik insluit dic vervanging van eindklem-aansl:
mag so 'n gebruiker nie aangekoppel word alcer dic el
Volgens die vereistes uitgevoer is nie. Dit bring mee 'n uiters
onaangename taak, en is dic leweransier dus verplig om 'n
toets 2 die persee nsako aarding uit te voer, en indien die

ing nie volgens die vereistes is nie, di cienaar versock om

q vasgestelde tyd soos omskryf is onder Regulasic
61 2013, e aarding uit 1o vosr. Hierma, kan dio verander-
ing van bogrondse diensaansluitings of die vervanging van bo-
grondse diensaansluitings met ondergrondse aansluitings  eers
deur die leweransier uitgevoer word. In Roodepoort word die
diensaansluitings egter eers vervang en daarna word die eienaar
die vasgestelde tyd gegee om die aarding uit te voer, sonder
om die perseel te ontkoppel.

. G. Wannenburg, Department of Labour, sub-
ted e Tollowing, obacevations-

would just like to point out a few d
pmb.bly are not properly understood.
The first one is that the Electrical Wiremen and Con-

gs which

Dan wil ck net graag verder verwys na die vergelyking
van Artikel 19:1 van die Wet op Elektrotegniese Draadwerkers
en Aannemers. Onder Artikel 19:1 van bogenoemde Wet mag
geen gebruiker draadwerk verbind of toelaat dat dit verbind
word tensy die draadwerk ondersoek, getoets, en goedgekeur
is nie, met uitsluiting van drndwzrk uitgevoer ten behoewe
van die Regering, met i e Spoorwegadministrasie
en Provinsiale Ad.mmlslras' moel daarop gelet word
dat dit gebruik is by die meeste munisipaliteite om in hierdie
gevalle net te toets of alle metaaldakke, geute, geutpype en
vuilwaterpype geaard is. Dit is verkeerd, soos duidelik blyk
uit die bepaling van Regulasic C.61 2(a), naamlik dat alle
metaaldakke, geute, geutpype en vuilwaterpype van die gebou
en alle ontblote metaaldele van die elekiriese installasie geaard
is. Die algehele aarding van die bedrading van' hierdie huise
moet dus deur die voorsieners getoets word.

Indien sover gegaan word kan net sowel die hele bedrad-
ing getoets word. Die argumente wat as gevolg hiervan kan
onistaan tussen die voorsiener, aannemer en die betrokke ad-
ministrasie van die Regeringsinstansie is legio. Oor hierdie
aspek voel ek dat hierdie vereniging vertoé moet rig om aan
die betrokke instansic wat die wetgewing daar gestel het, om
meer definitiewe en algemene gebruik vas te stel, of om die-
selfde uitsluitsels in albei wetgewings daar te stel. Daar moet
ook op gelet word dat die aarding van 'n hystoestel of roltrap
o0k getoets moet word.

Hierdie vereniging se lede vnwenwuordln die oorgrote
meerderheid van instellings wat moet toesi e bepulmp
van hierdie wetgewing uitgevoer word, en e ie genoeg
samewerking tussen hierdie vereniging en die ]
met die opstelling van wetgewings.

Hier wil ek spesifiek verwys na die bepaling onder
Regulasic C.55 van die Wet op Fabricke, Masjinerie en Bou-
werke, waar die gebruiker verplig word om brandblussers in
transformator — en skakelgeboue te installeer.

ia "n proklamasie van die regulasies word links en regs
uitsluitsels toegelaat deur die Departement van Arbeid aan
owerhede wat aansoek doen om kwytskelding van hierdie ver-
pligting. E verwys spesifieck na hierdie regulasie omdat dit
vir my net fantasties is dat so-iets gedoen kan word; waar wet-
gewing gemaak word en later kwytskelding gegee word.

Mnr. die President, ek wil my verstout om te sé dat van
owerheidsweé hierdie vereniging nie genoegsaam geraadpleeg
n rakende die verpligting van aard-lekrelais in nuwe
jerdie vereniging se sienswyse wel deeglik oorweeg

Mar. die Pnsidem. i dmk aan u vir die voorreg om
hierdie referaat aan die 2 te kon voorlé, en ook my
dank aan die Stairaad vir dis’ vzlgunmnx aan ‘y verskaf
om hierdie referaat te kon opstel en voorlé.”

G. Wannenburg, van die Departement van
aréid oy i volgende kommentaar gelewer:-

tractors Act is not binding on the State, whereas the Factories,
Machinery and Building Work Act is binding on the State.

Section 56 specifically reads: “This Act shall bind the
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Crown e of the activities of the Railway Ad-
ministratio

Now it is a legal principle that a regulation cannot be
more than the Act, and if anything that is promulgated in the
regulations is in conflict with the Act, then the Act takes pre-
cedence.

Similarly 1 would like to point out that the Electrical
Wiremen and Contractors Act is a specific Act o cover wiring
of premises, and by virtue of that fact, the Electrical Wire-
men's and Contractors Act takes precedence over any other
Act, even the Factories Machinery and Building Work Act.

Those are legal principles which should be really
understood.

Briefly, Section 19 of the Electrical Wiremen's Act
appears o be in conflict with Regulation 61. From what I
have just said the Electrical Wiremens Act takes precedence
over Regulation 61, and as things stand to-day, Municipal
Authorities would be expected to abide by Section 79 of the
Electrical Wiremen and Contractors Act,

1 would like t0 read from M, Botes aricl, as follows:
.Onder Regulasic C.61() moet die er toe-
sien dat alle metaaldakke, geute, geutpype en vuil-
waterpype van geboue gel persele waar mas-
siinerie gebruik word’ .

Mr. President, I must concede that that is rather vi
stated. It could be implied that a building where mlchlnuy
is situated on the premises would be a factory, but then also
you could think, for instance, of a butchery where you would
have a bandsaw, and that is classed as machinery. Strictly
then, being machinery in a building or on premises, municipal
authorities would not be in a position to do any testing of
wiring there.

1 don't think that was the intention of the legislator.

Also:

&

WDit is nog verpligtend vir die Leweransier om die
aarding ,op persele waar masjinerie gebruik word', te

dit nie uitgesluit uit die verpligtings van
die Leweransier nie”.

‘There I must point out that in Regulation 61 Buildings
where Machinery is situated are definitely excluded. In other
words, take it that it means a factory. Where it comes to a
factory the municipal authorities would not be called on to

Mr. C. Lombard, Germiston, offered the following com-
ment:-

wIn die eersie plek wil ck net 'n opmerking maak in
verband met hierdie saak wat aangeroer is, d.ws. die beaard-
ing van dakke. Ek is nie so scker dat die beaarding van
dakke beradings werk is so as omskry in die Wet nic. As dit

heid nie.
geniet.
Tweedens wil ek graag 'n misverstand deur die opsteller
van hierdie referaat uit die weg ruim. Dit is terloops ook
deur mnr. Wannenburg genoem, dat daar wel samewerking is

Ek dink dat is 'n sakie wat aandag behoort te

test for earthing of roofs etc. which is, T believe, the consensus
of opinion, oo,
Insofar as Regulation 62(a) and (b) are concerned. 2(a)
reads:
“No_supplier shall connect an electric supply to a
building other than a building on premises where
machinery is used, or re-connect such a building
which was disconnected for the purpose of extension
or repairs to electrical installation, before he has
satisfied himself that all metal roofs, gutters, down-
pipes and waste pipes of the building and all exposed
mmlhc parts of the electrical installations are
earthe
And then (b) goes on:
“If through a test by the snppll:{ of any electrical
installation in a building .
At there 1t shoukd be resembersd tiat (b) and (@) both have

~t0 do with exactly the same type of building, so even though

it might sound under 2(b) that it is in confliet with 2(a) it
not the case, because 2(b) might just as well have read, “If
a test is carried out on a building other than a building where
machinery is situated”. So it is exactly the same, and the one
is not in conflict with the other.

The regulations were last amended and promulgated in
1963.  As in anything, you must have teething troubles, and
believe me we have had a ot of them with these regulations.
At the present moment we are busy again with amendments on
various sections of the regulations where we have found loop-
holes, pinpricks, and what-have-you.

Concerning Mr. Botes' unkind remark that there is no
tie between this Association and the Department of Labour, 1
don' think that s the case, T hink I can cul on ane person
would bear me out and that is Mr. Lombard from Ger-
itom tha ke Bos alats i el couple of months ago
(1 think it was in October last year), I wrote a circular letter
to your Association in which I suggested certain things. Uj
to the present, 1 have not had a reply to that. I am
that if the Department were to be approached by this Associa-
tion on any matter it would receive immediate atention.

For the meantime, that is all T have to say. I just
wanted to clear up these points. I may have something to say
later on again

Mnr. C. Lombard, Germiston het die volgende kom-
mentaar gelewer:-

tussen die Departement van Arbeid en hierdie vereniging.
Hierdie vereniging het 'n verteenwoordiger op die Registrasie-
1uad en die vereniging was ook in die geleentheid gestel om die
igings yan die Fabrickswel, dit i dic Konsepysigings, om
mmentaar oor te lewer. Die enigste kritick wat mi
kmn uitgebring kan word is dat ons tyd was betreklik beperk,
maar hierdie vereniging het wel destyds vertoé gerig, en het
die geleentheid gehad om sodanige vertoé te ri

Das s kol e e i Peouicut it ous
vereniging alreeds ook vertoé gerig het aan die Departement
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van Arbeid in verband met die toets en inspeksie van dakke
van regeringsgeboue en die meer, waar hierdie teenstrydigheid
nou bestaan, en ek neem aan dat hierdie probleem opgelos sal
word.

Verder mag ek ook net noem dat die vereniging vertoé

Clarifying a point made by Mr. Lombard, Mr.
Wannenburg, Department of Labour, commented s follows:-

“Mr. President, I would just like to clear up this point:
Mr. Lombard said that earthing could not be considered as
wiring work, and I think if you read the interpretation of
“earthing’ it includes installation, operation, repair, and testing
of conduit, cables, fittings and conductors, ete.

If an carth wire is not a conductor, then T do not know
what a conductor is and what an earth wire is! It s definitely
included in wiring work.

Secondly, somebody spoke about ‘effective’ earthing.
That is a word in English that should never have existed as
far as law is concerned, ‘effective’, ‘adequate’, or anything like
that. These are very dangerous words (o use in law, and that
I can say from personal experience in court.

‘What is effective to one person is ineflective to another
one; what is adequate (o one s inadequate (o another one.”

Discussion proceeded on Mr. Botes paper and the
following contributed thereto:-

Mr. J. K. van Ahlfden, Springs

Mr. P. P. Clark, Somerset East

Mr. R. W. Barton, Welkom

Mr. T. C. Stoffberg, Pretoria

Mr. E. deC. Pretorius, Poichefstroom.

Replying to a question asked by Mr. Pretorius, Mr. J.
G. Wannenburg, Department of Labour, replied as follows:-

JIn verband met die aarding van dakke: die vorige
spreker het gevra hockom ,gebou’ nie as sulke gedefinieer is in
die Wet ni

EK wil daar net baie graag wys op die moeilikheid wat
daar sal wees om so 'n definisic in die Wet in te sit. Hoe
gaan ' mens 'n gebou’ definicer? Daar is duisende soorte
van geboue en om gebou’ te gaan definicer in dic Wet, streng,

Mr. P. J. Botes, Roodepoort, replied to the discussion
on his paper as follows:

Mnr. die President, dit lyk vir my elke keer as ek my
mond hier oopmaak dan steek ek my kop in 'n bynes.

Dit is verblydend om te weet dat Seksie 19 van die Wet
op Elektriese Draadwerkers en Aanemers hierdie regulasies,
Loverrule’ soos die Engelsman sal sé.

~Regulasie C.61 2(a) en (b) — dit kan so gelees word dat

gerig het om voorsieners vry te stel van die nodigheid om aan-
legte te toets waar daar 'n gediplomeerde ingenieur in diens
van 'n onderneming wat ’n fabrick het, is, wat die verant-
woordelikheid kan neem. EK dini n van die prob-
leme waarmee ons vandag te doen het, uit die weg ruim.”

Om die stelling wat mnr. Lombard gemaak het te ver-
Klaar, het mnr. J. G, Wanneburg — Departement van Arbeid,
die volgende kommentaar gelewer:

The interpretation of these words has lead to many drawn out
arguments in court.

En dan wat die laaste betref mnr. die President, iets in
verband met die verandering van bogrondse geleidings. Ek glo
nie dat daar een munisipaliteit is wat kan sé dat hulle deur
die Dept. Arbeid gedruk word in hierdic opsig nie. Ek het 'n
brief uitgestuur van Hoofkantoor na al die distrikie, en gevra
dat munisipaliteite darem immers net vir ons 'n program moet
gee en moet s&, kyk, ons het vanjaar 'n 100 huise se geleidings
verander en reggestel. Nou, daardie besonderhede waarvoor
gevra is kom baic-baie drupsgewys in, indien dit van die meer-
derheid van munisipaliteite ooit inkom. So, ons weet nie waar
ons staan nie, maar die dag gaan wel kom dat 'n mens sal
moet druk van bo af om daardie dinge reg te kry, en dit as
gevolg van d|= aantal ongelukke wat voorkom as gevolg van
e oorhoofse dakgeleidings. Meer in
e b

espreking van die referaat deur mnr. Botes gelewer
is voortgesit en die volgende persone het kommentaar ge-
Tews

Mar. J. K. van Ahlften, Springs

Mar. R. W. Barton, Welkom

Mar. E. de C. Pretorius, Potchefstroom

Mnr. P. P. Clark, Somerset Oos

Mar. T. C. Stoffbérg, Pret

In antwoord op 'n vraag van mnr. Pretorius het mnr. J

G. Wannenburg, Department van Arbeid, as volg kommen-
taar gelewer;

sal 'n baie moeilike taak wees. Wat die afdak betref, ek sou
s dat as 'n afdak teenaan 'n huis staan, of 'n gebou, dan vorm
dit tog immers gedeclte van daardie gebou, net s00s wat
gewone stoep van 'n oumodiese gebou wat ons het, wat nog
metaaldakke op die stoep het, kan 'n mens nie sé die stoep is
nie gedeelte van die gebou nie.

Mnr. P. J. Botes, Roodepoort antwoord op die besprek-
ing van sy referaat s00s vol

dit op dieselfde gebou betrekking het, maar in die Regulasic
e keer word
tgesluit, en onder Regulasie C.61 a(a) word ook persele
waar masjinerie gebruik word uitgesluit, maar nie onder C.61
2(b) nie. Dit is natuurlik 'n kwessie van die interpretasie daar
— ek sal nie daaroor uitwei nie.

In verband met die samewerking tussen die Departe-
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ment van Arbeid en hierdie Departement, ek het nie gesé daar
is geen samewerking nie, maar ek dink darem, mnr. die Presi-
dent, dat daar op verbeter kan word.

In verband met mor. Clark se vraag, watter waardes
daarna gestreef word in Roodepoort, il ek dit net noem dat
bogrondse pale, waar dit nou spesifiek laagspanning is, word
die neutraal aan die paal gekoppel en die paal word dan aan
die kouewatermpype geaard, of verbind. Sodat, waarna daar
gekyk word is eintlik watter verhmdln&swalmz daar is tussen
die paal en die kouewaterpyp in die stmat. Daar word nie
spesifiek aarddrade gelé nie. Die waardes, daar is, ons het
getoets, maar dit is verskriklik moelik om 'n goeie aarde te
kry, vernaamlik in strate, en die waardes variéer van 20 tot
s¢ 50 ohms, wat baie hoog is. Maar dit is net 'n kwessie daar,
dat as jy moet aangaan om aardrade te 1¢ dan sal die koste
van jou installasie definitief baie hoog wees, en 'n mens moet
daar die middeweg volg, en ek voel dat hierdie metode om net
aan die kouewaterpype te aard, jou goeie beveiliging gee.

In verband met mor. Wannenburg s kommentaar dat
dit nie die idee van die Departement was om al die bogrondse
aansluitings binne dertig dac te doen nie; ck het dit nie so
bedoel nie. Wat ek bedoel het is eintlik dat wanneer jy 'n
sekere perscel se bogrondse geleidings wil verander in terme
van die interpretasie, kon jy die aansluiting vervang, maar
dan moes jy dadelik afgesluit het totdat die kérel dit regge-

Mr. E. Tarchalski (Heinemann Electrical S.A. Ltd. Affiliate)
presented his paper entitled “Electrical Protection with Special
Bciaconco to Eunis Lonkues™ which e publishod with. the
Agenda of the Meeting. He submitted the following coments:

‘As an introduction to my contribution on the subject,
1 would like to refer to certain points which have been men-
tioned previously, and which is of course the purpose of this
discussion today, and that is Earthing.

From the definition of the purpose of the carthing it
would appear that it all boils down to one basic requirement,
no matter how we look at it, and that is that the earthing is
intended to prevent people from coming into contact with
electrically live objects.

The methods of achieving earthing, and so forth, have
been dealt, with at great length, and that is all relative to the

Mr. J. G. Wannenburg (Department of Labour) offered
the following information:-

“I have the annual report of the Labour Department in
front of me, “Accident Statistics”, and T am going to quote a
few, all just on electricity.
Generation — we had no casualties during the year
1965 and no fatalities.
Transformation — there was only one casualty.
Transmission — 8 casualties and 3 of the 8 were
~ fatalities, which represents 37%.

maak het, of jy moes eers die aarde getoets het en daarna die
persoon dertig dae kans gegee het, voordat jy die aarding kan

Ek het nic ges¢ dat alles in een maand gedoen moet
word nie.

M. die President, ek dink dit is al wat ck te s het.”

Mar. J. G. Wannenburg (Dept. van Arbeid).

.M. die President, ek is jammer dat ek weer mosterd
na die maal is, maar Mar. Botes en ek is ongelukkig van
dieselfde munisipaliteit, en dit is daarom dat ons twee vandag
met mekaar staan en baklei.

k wil net graag daarop wys dat mnr. Botes sé Regu-
lasie C.61 2(b) verwys nie weer na die gebou nie. Nou, aan
die manier wat 'n mens die Wet opstel, 61 2(a) as 'n mens dit
lees, verwys dit spesifiek na die toetse wat gedoen moet word
deur dic leweransier, en dan shit dit sekere geboue uit, en
2(b) gee dic prosedure aan wat gevolg moet word deur die
leweransier as daar enige foute gevind word. Nou dan, onder
61 2(a) is daardie selfde geboue outomaties weer nog 'n keer
uitgeslui
PRESIDENT: Thank you, Mr. Wannenburg.

I the last word has been said, we will move on to the
next item on the Agenda, a brief paper by Mr. Tarchalski on
“Electrical Protection with Special Reference to Earth
Leakag

Mnr. E. Tarchalski (Heinemann Electrical S.A. Ltd.
Affiliate) lewer sy referaat getitel ,Electrical Protection with
Special reference to Farth Leakage”, wat in dic Agenda van
die vergadering gepubliseer was. Hy lewer die volgende kom-

entaar: d

type of protection used and the rating of protection and so
forth.

_ The question arises: what happens if, although the
carthing on a fixed installation is there, in fact, and it is in
good condition, yet the earthing to an offending appliance is
altogether absent for any of apparent reasons, then of course
the whole concept seems to be a little bit shaky, and perhaps
this problem should be viewed more generally and probably
new look altogether taken at protection as such, carthing being
one of the methods.

1 sincerely hope that this contribution of mine will
generate a useful discussion.”

r. J. G. Wannenburg, (Department van Arbeid), het
die volg:nda |nhg|m| verstrek:-

Distribution — 70 casualties, of which 19 Were fatal.
That represents about 34%.

Switchgear etc. — 41 casualties, and no fatalities.

In portable electric tools — 18 casualties, of which §
were fatal, representing 443

Household appliances and installations — 28 casual-
ties, of which 20 were fatal, which represents 71%.
Other electrical machinery (not household) 37 casual-
ties, of which S were fatal, representing 14%.
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I must point out that the high percentage on household
appliances of 71% speaks for itself, that something along the
e is definitely wrong.
what we made out on the accident reports, and
from the enquiries held into these reports, all 20 fatalities
could have been avoided if earth leakage protection had been
installed.

May I also read the article that it is intended to include
only sockets and to cover only sockets by means of earth
leakage protection? As far as I am concerned, cither go the
whole hog or do not do anything at all.

The reason why I say this, is for the many household
instruments like washing machines, floor polishers, hair dryers,

Mr. A. A. Middlecote, SABS., made the following
points:

1f you set 100 low & level on earth leakage protection,
you can get into trouble with certain fixed appliances, where
in order to eliminate certain leakage currents in a practical
way and still sell a stove at a reasonable cost, it just is not
possible. This is due to the fact, (and Mr. Tarchalski has
brought out a great advantage of an earth leakage protection
system) that it does become the watchdog. If there is a de-
terioration of the insulation of any of your system, the earth
leakage will come out.

We know there was quite a lot of trouble on earth
leakage in the early days, when some were used at 5 to 7
milliamps, due to the fact that, even appliances like sewing
machines, with a little carbon on the commutator giving a
tracking path would trip it out. It is quite a good thing. It
keeps people watching their appliances, but if set at t0o low a
level it can be a nuisance, and that would negate the use of
this very useful bit of apparatus.

When I read my paper, (I think it was 10 years ago, at
gate), I stressed the fact that round about 2025 to
ps was quite adequate, because you nearly always have
& BB path (o carth ; Fox lisaio & s06C e 11 e
not to trip a 20 amp relay, would have to have considerable
insulation as an earth system (o earth at 10,000 plus.

It means of course, that a body touching in parallel
that has a certain advantage, so even if the relay was set
at 25 milliamps the body would only take 12 milliamps. But

Mr. H. P. Smith, Benoni, gave the following information
concerning development as regards high sensitivity differential
protection in France:-

“A specification for differential current balance earth
leakage circuit breakers of for installation
on domestic consumers’ switchboards was introduced in France
in 1958 and the standard arising therefrom is still in force.
specification required operation at less than 650 mil
res, but no tripping at 250 milliamperes and below. At
mperes tripping 5o i T 01 ot
Designs on the market from various French manu-
facturers operate at between 300 and 400 milliamperes These

that 1 have seen in my life, do not work from a socket but
from a light fitting. The only objection that I could see, as
mentioned in the article — 1 cannot see that there would be
any technical difficulties. 1 might be stupid, but I can't see
that there are any difficulties. The only thing would be that
if a fridge or deep freeze is loaded with meat and the resident
is away and something happens, the power is switched off,
then he loses something like 100 pounds of meat, if that is
obtainable today. I think the person who argues that way
should choose between his life and the loss of a certain
amount of meat, or perishables, in a fridge.

1 repeat, as far as [ am concerned, and as far as the
Labour Department is concerned, it is all or nothing.”

Mnr. A. A. Middlecote, SABS, het die volgende argu-
mente aangevoer:-

it does protect against direct contact — Mr. Tarchalski is very
correct there.

1 think perhaps Mr. Wannenburg got the spirit wrong.
1 do not think it means that you should eliminate necessarily
light circuits. 1 think the idea is that you could eliminate
light circuits, because by regulations you are not supposed to
operate appliances from lighting switches, but that would pre-
sent no problem. The real point is to keep your stove away,
because a stove is a fixed installation, and it is well controlled,
and unfortunately, it has a habit, when you come back from
holiday, of having moisture on certain parts of it, which
quickly dries out, but which will give a leakage current of
something of the order to trip an earth leakage relay.

One final little point that T must stress. 1 brought it
up at Margate. Earth Leakage Protection as offered protects
against practically every contingency. It is undoubtedly the
best overall protection. There can be no doubt about that.
Bt please apprecate that on a multiple neutal earthed sys-
does not protect against a broken neutral. It is on the
S s i e it becast St along the line
and you touch the neutral or your earthing point, you are in
trouble and the earth leakage relay will not help that, but it
is & small point; it is a point which warns you against extra
precautions . . . if you have a multiple neutral carthed system
make sure you secure it against a broken conductor or else,
@s 1 say, I do not like the PME), — rather go o the con-
tinuous earth, or some other system.

Mar. H. P. Smith, Benoni, het die volgende i
verband met differensicle beveiliging met hoé sensitiwiteit in
Frankryk verstrek:

give protection against indirect contact French experience
was that aceidents due to indirect contacts were few compared
with those due to direct contact, which accounted for 60% of
the casualties.

Electricity de France accordingly began rescarch work
and a specification was prepared for highly sensitive
leakage circuit breakers. The basis of the specification was
tripping at 30 milliamperes but not at 20 milliamperes dif-
ferential current. Tripping had to occur within 1 second of 30
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250 mill; 100 milli-
seconds at 60 miliamperes, and W mlllx -seconds at 300 milli-
amperes and above.

Initial research was concluded at the end of 1960 and
the interested manufacturers were consulted by Electricity de
France. One manufacturer was able to produce equipment
which complied with the specification and received an order
for 10,000 of these units

Electricity de France specified that these different eir-
cuit breakers were to be provided with two settings, viz. 25
lliampere and 350 milliampere, with a provision for sealing
of the unit at either sensitivity.

The reason for the 2 sensitivities was to assist Electri-
city de France installation team when investigating nnuc.pnned
inherent earth leakage conditions in domestic premises.

“The unit when firs installed would be set at 25 milli-
amperes, and if on closing the circuit breaker it tripped on
earth leakage, the sensitivity would be changed to the
three hundred and fifty miliampere setting, and the circuit
breaker would be closed again. In this way Electricity de
France hoped to analyse the Earth Leakage conditions pre-
vailing in an installation.

These 10,000 units were delivered to Electricity de
France in 1961 and were installed principally in the coastal
areas along the English Channel, le Havre and Boulonge areas,
the Mediterranean coast, Marseilles as well as in Paris.

‘The majority of the premises chosen for the experiments
had electrical installations which were older than 10 years.
The two main objects of the exercise were:

(1) to investigate the installation practice of the sensitive
units which were designed to comply with the specifica-
tion; and a study over a period of continuing confo
to the specifications.

(2) Demands imposed by different installations as regards
climatic conditions, different applications, age of wiring
and appliances, and inherent leakage of installations.

Initial findings on installation. On commissioning with
the unit set at 25 milliampere sensitivity faults were found
on 4% of the installations; these faults were located and it was

wiring, i.e. insulation
failure in metal conduit, nails driven through conductors in
wooden skirtings, as well as fixed connected apparatus such
as switches and plug sockets, and one third of the faults were
in electrical apparatus, stoves, washing machines, light fittings.

These faults could be easily rectified.

the case of installations which were successfully
cammlsiloned at 25 miliampere sensitivity, there were sub-
sequent gs on 150 installations. On locating the faults

i1 v foun hat bt 100 wers 1 Hued ik, #8650 1

appliances. The faults in the fixed wiring were usually caused

by moisture on outdoor conductors, as well as on insulated

Mr. M. van der Spuy, CSIR., amplified the remarks
made by Mr. Smith by stating that Electricity de France have
stipulated that no earth leakage relay is to be dependent upon
a supply itself for tripping. In other words it must have some

conductors behind the wooden skirtings in moist rooms, such
as kitchens.

These faults manifested themselves especially in the
Marseilles area after thunder storms and heavy rain.

Eventually there were 1.5% of the installations where
the differential circuit breaker of 25 milliampere sensitivity
could not be put into commission at all. In 12 cases even the
350 milliampere unit could not be used.

In all centres it was found that after several months,
during which time a small number of faults had to be cleared,
the installations were healthy and earth leakage trips were very
seldom.

In certain areas a regular sensitivity test of 2000 units
was conducted over a period of from 1 to 2 years. The results
of these checks showed that the variation of sensitivity from
the mean of 25 milliamperes was at the most plus or minus
4 milliamperes, less than 1.5% of the units tested tripped either
below 20 milliamperes or above 30 milliamperes. About half
of this percentage was below 20 and half over 30.

n essential but very difficult factor to establish is
Whether a person, when coming into direct contact with live
apparatus, has been saved from electrocution or severe electric
shock when the carth leakage device operates.

Persons causing tripping of the unit by unauthorised
working on live wiring or apparat obviously not tell
anybody about it. Nevertheless, during research on the units

Electricity de France; two portable lamps, one was a metallic
standing lamp, 1 was a socket outlet; one was a portable drill-
ing machine, one was an clectric gas lighter. The persons in
question stated that they felt the electric current, which means
that a current in excess of 25 milliamperes must have flowed
through their body in order to cause the relays to trip. With-
out being sure that human lives have been saved, we are cer-
tain that the earth leakage relays performed their duty as there
was no dum:‘e in after effects to any of these persons.

can also be stated that during commission of the
relays, d:fec(w: appliances and installations were located and
corrected, thus eliminating future possible danger 1o lives.

The mun of the research at the present state is en-
couragaing, is being continued by Electricity de France.
Further vsis n( h|gh sensitivity have been ordered. (In Sep-
tember when I was over in France the figure was put at about
40,000 of the high sensitivity installations for installation on
domestic premises).

In spite of the fears in certain quarters, this, work has
been carried out with a minimum of inconvenience to con-
sumers. The exercise has also shown that the protecting of
old instalations with earth leakage relays at high sensitivity
is a practical proposition.”

- M. van der Spuy, W.N.NR, het nnvullend b
i eanckings on o S gemeld dat Elect
France vetorden het dat "n. aarlekaat s Atbemiil on
wees van die toevoer om dit uit te Klink nie, ma.w. dit moet

Die Vereniging van Munisipale Elektrisitcitsondernemings van Suidelike Afrika, Verrigtings a3



RHODESIAN CABLES LIMITED

SALISBURY, SOUTHERN RHODESIA

Manufacturers of

HD. BARE COPPER WIRE (to B.S.S. 125)

BARE STRANDED COPPER CONDUCTOR (to B.SS. 125)
BLACK ROLLED COPPER ROD

P.V.C. CONDUCTOR |to Standard Specifications)

For Prices and Deliveries, please refer to

RHODESIAN CABLES LIMITED Lytton Road, Salisbury

Private Bag 144H Telephone 21908 Telegrams : “Lengthmark”

STON E‘STAJ’ICO& (PTY) LTD.

now representing
Preformed Line Products (G.B.) Ltd.
Andover, Hampshire, England

Manufacturers of: Preformed Armour Rods,

Line Splices, Dead Ends and Guy Grips

MELBRA HOUSE, 17 MELLE STREET, BRAAMFONTEIN

P.O. BOX 6107, JOHANNESBURG. TELEPHONE 724-8436
A MEMBER OF THE STONE-PLATT GROUP

2 The Association of Municipal Electrical Undertakings of Southern Africa, Proceedings



storage device incorporated in the relay so that tripping takes
place in the normal way without having to draw directly from
the supply. This requirement has apparently been introduced
in a number of countries.
Discussion on the paper proceeded and the following
contributed:-
Mr. C. Lombard, Germiston.
Mr. G. J. Muller, Honorary Member, Bloemfontein.
Mr. E. deC. Pretorius, Potchefstroom.
Mr. D. Baker, Germiston.
Mr. G. R. Hain, Alberton.
Mr. D. Haig-Smith, Cradock.
Mr. M. van der Spuy, CSIR.
Mr. J. L Inglis, Pietersburg.
Mr. P. I. Botes, Roodepoort.
Mr. E. E. de Villiers, Bloemfontein.
Mr. F. Stevens, Ladysmith.
Mr. J. L. McNeil, Stanger.
Mr. W. Bozyczko, (Associate Member), Bramley.
The majority of the Engineer members who took part
in the discussion drew attention to the various practical diffi-
culties encountered when such protection is installed.
Mr. A. A. Middlecote, SABS., offered the following
comment:-

“Mr. President, with regard to the stoves; I think there
is a little misunderstanding. 1 stated that on the stoves, if you
20 for the very sensitive you are likely to be in trouble, but
there it is a matter of selecting your level.

1 pointed out, | myself in Margate, stated that anything
from 25 to 40 was adequate. That was my own opinion. It

dictate what the levels should be. I personally feel that a
higher level is warranted.

If you take the higher level you can include a stove
without such a lo of nuisance tipping, but the only point is,
1 was warning that if you go for 5 milliamps, then it becomes
almost impracticable, because, ot ey o
pensive stove, the stove within the normal person’s reach,

r present circumstances, the leakage from the plates, es-
pecially if they have not been used for a week or so, are such
that you can expect tripping.

That was my point; not that I ask you to eliminate
stoves. If you select a sensitive earth leakage relay then natu-
rally 1 think you have to exclude the stove, and 1 think the
St el very fow troubles from stoves. That I
must challenge.

With regard to the PME: T think the criticism was
unjustified, because he said “Under certatin circumstances of
load”. If you have a PME there are circumstances under
which you break the conductor and this earth leakage trip
won't work.

een of ander ingeboude opgaartoestel hé sodat dit normaalweg
sal uitklink sonder om direk van die toevoer energie te trek
Hierdie bepaling is blykbaar in heelparty lande ingevoer.
Die referaat is verder bespreck en die volgende het by-
draes gelewer:
* Mur. C. Lombard, Germiston
Mar. G. J. Muller, ere-lid, Bloemfontein
Mar. E. de C. Pretorius, Potchefstroom,
Mar. D. Baker, Germiston
Mar. G. R. Hain, Alberton
Mnr. D. Haig-Smith, Cradock
Mnr. M. van der Spuy, W.N.N.R.
Mar. J. I Inglis, Pietersburg
Mar. P. J. Botes, Roodepoort
Mar. E. E. de Villiers, Bloemfontein
Mr. F. Stevens, Ladysmith
Mr. J. L. McNeil, Stanger
Mar. W. Bozyczko, (assessorlid), Bramley.

Die meerderheid van die ingenieurlede wat aan die bes-
preking declgencem het, het gewys op die verskillende prak-
tiese probleme wat ondervind word wanneer sulke be-
veiliging geinstalleer word.

Mnr. A. A. Middlecote, SABS, het die volgende
Kkommentaar gelewer:-

e question about the specification — it was purposely
split by lhe committee because there are circumstances where
you want a separate specification just for the carth leakage

out I do not think in an engincered design it would lead to
any misuse whatsoever.

When you come to these statistical figures, the trouble
is that death by electricity is of a siatistical nature. There
are § circumstances which must coincide — you must have a
fault, your protection must fail, you must touch it, you must
be carthed when you touch it, and you must have a certain
value which will cither lead to death or circumstance.

There is a probability factor in all those features, and
if it is 1in 10 to each of those, then it is 1 in 10 to the lot,
and that is why really electrical accidents throughout the
whole world are not as bad as we, as idealists, make out. In
fact more people are killed in the home taking poison acci
dentally than are killed by electricity but that is just-to show
how good we are in our approaches!

But the big point is that when you come to the analy-
sis of the exact current you can get into trouble because you
can freeze on to a circuit at some of the lower values, but
that so seldom happens.

1 think the experience in France has shown that the
25 milliamp 40 seems to be quite a good level, and I think it

s only on statistical approaches such as those that one can
fix these levels.”
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Diverting from the technical aspects of earth leakage
protection, Mr. J. C. Wannenburg, Department of Labour
saidi-

“I.am quite sure that all of us here would agree that if
You g0 to the average man in the street, and you talk to him
about an earth leakage protection device, he would look at
you and say, “Now what is that? It it a potato or what is it?"

What I would like to ask the representatives here today
— what would they do in their own municipalities to inform
inhabitants in the towns what can be done to prevent acci-
dents at home? Speaking from personal experience, people 1
have spoken to, don't know what i
of them to my home and demonstrated what could be done
and how earth leakage protection could save an electrical
accident at home.

1 can also tell you that I have come across many people
who ask me, “Why do they always put three leads in a core,

on the remarks by previous speakers Mr. M.
van der Spuy, CSIR., said:-

“Mr. Wannenburg has put forward the point that we
should try and put before the public the dangers of using
electrical apparatus.

T aios wilh Me. Misklceote who mid tiat realy it
not all that dangerous when you consider the number
fSénitis, whea you comspars the TaMIiios of s e matice
— 10 people per day killed in motor car accidents, etc.

There is the danger, (and this has been expressed by a
number of people), that the public will become so scared of

Points in the discussion were dealt with by Mr. Smith,
Benoni, who contributed as follows:-

irstly, Mr. McNeil's remarks re: coastal areas. If
you recall from the experiments conducted in France, most of
these units were installed in the coastal areas in order to
determine the effect of inherent leakage in installations due to
salt-laden atmosphere.

Also arising out of whether we provide sensitive cur-
rent balance protection on & complete installation, or whether
we limit it to the plugs only, on the theory that usually your
fixed installation is well carthed, and does not represent as
great a source of danger as your portables, may I be permitted
10 quote statistics, again from overseas, this time from Eng-
land?

“The results of electric shock investigations conducted
over the four year period 1960/64 by the North Western Elec-
tricity Board in England.

Mr. J. G. Wannenburg, Department of Labour, con-
cluded his contribution as follows:

“Mr. President, in reply to Mr. de Villiers, I would like
fo ciate that fo a certain extent we have already legislated as

J. G. Wannenburg, Departement van Arbeid, het
van dic tegniese aspekte van aardlekbeveiliging afgewyk en
gest:-

when the green one does not mean anything at all. When you
touch it nothing happens: wheras if you touch one of the
others something will happen — you get a nasty kick — and
it is a damn'd nuisance, because if you couple the green with
the red or the black you keep on tripping out your lights, or
something like that”

It is something that should be thought of very seriously,
to bring it home to the man in the street, and tell him that
there is, so to say, a policy which he takes out against his
own life.

If we do something like that, then we are really doing
something constructive, otherwise technical talk means nothing
— unless you bring it down to the man who needs the benefit
of the technical talk.”

Mnr. M. van der Spuy, W.N.NR,, het die volgende
kommentaar gelewer op die opmerkings van vorige sprekers:-

using any electrical apparatus, that they would rather turn to
gas, or other means of getting what they require, and it might
be better to do it by legislation or through the engineers
or the contractors, who actually do know what they are doing
and what they are talking about, and to provide the necessary
protection rather than leave it to the householder who, in the
first instance, does not know what you are talking about. 1t
will take a long, long time to educate them to having these
installed.”

Punte uit die bespreking het die volgende bydrac van
mor. H. P. Smith, Benoni, ontlok:

“Of 1109 cases of electric shock investigated on consu-
mers" premises, the following results are reported: Firstly the
equipment from which the electric shock was obtained, and
then the number of cases:

Consumers’ apparatus 609
Consumers’ fixed installations 3 454
Equipment at service position 46

More detailed examples of shock sources within
the above totals are:

Electric cookers 213
Washing Machines 35k (e
Socket outlets 103
Electric fires . - "
Lighting fittings B e,
Radio and TV sets e,

Mnr. J. G. Wannenburg, Departement van Arbeid, het
sy bydrae so0s volg afgeshuit:-

requested by him. If you read regulation C.59 it requires that
no user shall permit the use of, and no person shall use a
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portable electric hand tool, unless the system is fitted with
earth leakage protection, or double tound isolating transfor-
mers, or high frequency source of supply, or else double in-
sulated hand tools,

You might say that this is for factories only, but

M. E. Tarchalski replied to the discussion as follow

“First of all I would like to thank the contributors for
their contributions on this subject. Apparently in spite of
what I said, there is still a difference of opinion about various
aspects of this type of protective device, such as application,
sensitivity and so forth. This is also in spite of the existence
of a national specification which has been compiled by people
who were rmly well versed in the subject of earth leakage
protectior

First of all, Mr. Wannenburg has made the statenient
1 wholeheartedly
agree with him; it could not please me more than (o see every-
thing protected — nothing should be excluded. But here
think we are touching on a subject which i more theoretcal
than practical.

When T suggested socket outlets only, I spoke from: ex-
perience which | have gained in association with the firm,
and I must say that I cannot agree, wholly about this being all
or nothing.

the first place we are endeavouring to incfease our
level of protection, and from all the records that are available,
1 could only conclude that most of the dangerous hazards from
electricity existed with portable appliances, which were actually
fod from socket oullets. 1 do ot recollet any. fatalty re-
ported in the last five years or so which took place from a
fixed.installation, unless the insiallation' had been ampered
with.

There were also cases reported in lhe newspapers where
somebody was electrocuted from a stove, but on investigation
it proved that the stove was actually a good earth, and some
other portable appliance was actually responsible for having
an exposed live metal.

, of course, desirable to have everything on, but
once we go into whether it should or should not be, I don't
think there can be any conclusion reached on the subject

Mr. van der Spuy mentioned power independent earth
leakage circuit breakers. Here again, this is something which
it el S weldrer s for. Does this really
mean that only this type should be considered?

Letus mk at it from this aspect: we do know a certain
‘amount about dangerous potentials (o an average human being.
As @ matter of fact, there is a BS. specification which does
treat this matter, and it is potential earth leakage circuit
breakers.

From there we gather that voltages up to something
like 40 volts are not considered dangerous to an average
human being. Let us say that a power assisted device operates
dowtt 1o this level of voltage. That means that anything that
is in the danger area, if the power resister device itsell

whether you use a portable hand tool like a hand drill, or a
hedge cutter, which is also driven from an electric drill —
whether you use it at home or at a factory or in a garage, it is
exactly the same tool, so by implication I would say that we
have already, in a small measure, legislated for that particular
thing.”

Mar. E. Tarchalski het die volgende replick gelewer:-

operates below that, the voltage itself is not dangerous. This
is another aspect of this problem

Mr. Lombard asked about the nuisance tripping on the
BME aystom, prewumably where you have s 1ot of circulating
currents of n!l sorts. There is one point: when we consider
a typical dom lation, I believe that the PME is PME
e dist bution poerd supply point, and not beyond dis-
ribution point, it is not a PME. That means the neutral is
not earthed anyway beyond the distributi
that aspect, this part of distributi
distribution network,

n point,
n, which is a household
actually a non-PME type.

s b Tty hrobki s serlig
wire do not get protected by the device.

Fluorescent lighting fittings. It always depends on the
quality of the devices. There are cases where the number of
fluorescent lighting fittings installed is so great that the sup-
pressor condensors connected from light to earth amount to
quite appreciable current, causing eventual (ripping

There have been cases reported where fluorescent light-
ing fittings trip an overload circuit breaker, let alone an
carthing device which is extremely sensitive.

. Smith quoted quite a few figures and ideas from
Europe, particularly France. We must also realise that in
Europe the conditions prevailing are osidably difcsat o4
compared with South African conditios

In the first instance, in France, coo\u\g by electricity
is rather a rarity, most of it being done by gas. Their usage
of electricity is also limited. Anybody who has come in con-
tact with these devices knows that their curent ratings are in
the region of about 15 t0 20 or 30 amps as a maximum.
When we consider an average household installation in South
Africa the main cut-outs is in the region of from S0 to 80
amps. That is quite a different story.

The French authorities have legislated from 600 milli-
amp units. 1 think that, at this point, it is necessary again to
re-stress the purpose of the various earth leakage devices. In
the first place, on the continent people have a lot of difficulty
in obtaining a good carth which is a primary method of pro-
tection, and in consequence they have resorted to the use of
current balance circuit breakers, and these have a sensitivity
of something like 600 milliamps or so, or 350. Those are just
figures quoted — it is neither here nor there.

‘The main purpose is to compensate for the lack of ade-
quately low carthing, which is quite a different story when
compared with the protection of people against direct contact
with electricity, so these relays, which are also used extensively
in Germany, are legislated for, and it is compulsory to have
such a device on every installation. The device is to make up
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for, shall 1 say, lack of good urlhm.. which is difficult and
more costly to achieve. Probably
aspect, too. The two settings came Siawt 1 an interesting
way. They did find that in spite of all their efforts they still
had cases of electrocution, and these cases arose, not because

omics come into this

curred.  Therefore they instituted this experiment. They said,
“We have the insensitive

sensitive, and if it works it will give us some idea, but if it
doesn't you can de-sensitise, and the de-sensitising means is
accessible to the public.”

Whether they do it or not is immaterial, but it can be
desensitised 0 a lower level, which is going back to the basic
requirement. . . . . .

The percentages quoted in the number of nuisance
outages, and so forth, while a useful guide, it can be useful
only as far as we keep in mind that the practice in other
countries is considerably different from the practice in this
country as far as the usage and the extent of the usage of
electricity is concerned.

Mr. Pretorius has mentioned one integral unif

i ible. That

2.
lib. 1t has merits, basic merits, but T maintain that the ap-
proach is something which I somehow cannot understand. We
are trying to make the device foolproof, to pr:v!m people
from disconnecting these installations. ~After all fixed
installation, and the lay public should not be able to get at it.

You can make a device fool proof, you can't make it
idiot proof, and anybody who intends to disconnect, even if
the device itself is one unit, they can still bypass and do all
Sorts of funny things.

Regarding stoves on circuits. This is something, as T
said before, I would like to see on, although T did not come
across any cases of fatalities from stoves, except where the
stove actually was a jolly good earth.

Mr. Middiecote has mentioned that probably these
stoves would work quite well. Let us look at it this way:
thers s specifiation for un applinas, and the epecifation

tates thet so much leakage current is permitted per one
ekt et o i valt S b b ke s o
cumulate, or a number of appliances may accumulate to well
above the sensitivity level of a sensitive carth leakage relay
and for the sensitive relay I mean the one which is intended
to give direet protection to people, and for no other reason.
We must distinguish these two points.

So even if we have this condition of a stove having
very low leakage currents, (I have come across fantastic stoves,
hing like 1.5 milliamps all in all, with 6 heating plates,
and various other things), what is going to happen later on?
it the pyine uosion AR e e it

say that the area of danger is smaller here than
mm. bt ail this s based on satlstial pecormance,

If you say that danger from a certain appliance is less

than it is from another, you can carry this argument further,

and say, “Some people can withstand more shock than others”,
and no matter what we do we always find places where some-
body just can't take it, or some appliance still offending.

There is no ideal solution to all our problems in one
magic box. The intention is to improve wherever we can and
the onus is on us to give this improvement; — to give this
protection and to improve on it.

As far as the sensitivity of these units is concerned, as
1 said before, I think we must distinguih between the two
levels, the one being the se uired for an average
human being, (again for an ‘average’ human being), against
direct contact with electricity, and it was my impression that
a lot has been said on this subject, and a fxily good con-
clusion has been reached by va verseas as to the
level — it boils down to something like 25 mllllnmps that an
average human being can take; and 1 u.. K rm Mr. Middle-
cote has mentioned that he stated in s paper some-
thing like 40 to 50 milliamps would be A

Well, it is acceptable — up to a point. Fewer people
would be able 0 take it, so many more people v\unld not be
able to take it. If you take a sensitivity of 15 milliamps there
are still people who cannot endure this amount of current,
who can't let go.

Probably there are cases, if one were able to analyse
these in detail enough, where people could get hold of even
2 milliamps. We do not know. It is something whi

taken into consideration.

Mr. Wannenburg has also mentioned about enlighten-
ing the public about earth leakage, or educating the public
generally. This is also an ambitious project. I feel that
something could be done, but it is a difficult project and a
difficult task. There is enough difficulty I8 atuatiog con-
tractors about this type of device, and all the intricacies of
its operation, let alone the public.

Then there was further mention about the degree of
reliability — Mr. Stevens mentioned that. As with any new
device, and particularly a device of this calibre, there are
feething problems in the beginning, and these are being -

led to. There are thousands of these units in operation
and they have been operating .uccmruny for years and that
gives us a fecling of reliabi nd T am sure a lot of you
here have s oot personal expericnce with the reliability
of these devi

ere was also a question earlier on about \gv ising the
public and then slowly asking the public whether they would
like this carth leakage relay. I think these are Sy
different points. People do not know enough about t
order 1o express their opinion whether they. wam It o st
However, there is a firm in existence in Johannesburg, which
puts across to the public the idea of this carth leakage pro-
tection, and does it in group fashion, by getting groups of
lay public together, and explaining to them how these devices
operate and so forth.
Mr. Smith also stated statistics from England and as T
said previously, while they are very interesting statistics, and
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I'm sure give us quite a lot of insight, T again point out that
the practice is different in every country. There is one prac-
tice which is coming into this country which I believe is
British originally, and that is the cooker connector, where
there is a socket outlet provided on it, so you may have, in
the proximity of a very good earth, which is a permanent

Concluding the discussion on the subject of “Earthing”
the President referred to the interesting papers presented by
Mr. Stevens, Mr. Botes and Mr. Tarchalski. Appreciation was
expressed to them for their valuable contributions.

The Meeting proceeded to deal with item on the Agenda
Rights of Supply” and the following is a verbatum tran-
scription of the discussion:-

appliance, a stove, any other such as 4 ketile, toaster, or
food mixer, whatever it is, which very often is energised b
means of two cores, without any carthing, so the first break
down and livening of a metal enclosure gives you a direct
hazard, because it is so near o the stove, which is a jolly
good earth.”

Ter afsluiting van die bespreking oor die onderwerp
.Aarding” het die President verwys na die interessante refe-
rate wat gelewer is deur mnre. Stevens, Botes en Tarchalski.
Waardering is teenoor hulle betuig vir hul waardevolle by-
draes.

Die vergadering het hierna na die volgende punt op die
sakelys, . Voorsieningsregte”, oorgegaan en die volgende is 'n
woordelike weergawe van die bespreking

TRANSCRIPTION OF THE RECORDED DISCUSSION  OF RIGHTS OF SUPPLY
AT TECHNICAL MEETING

PRESIDENT: Gentlemen we will now proceed to the next
item on our Agenda — Rights of Supply. I will ask Mr.
Percy Giles if he will open the discussion on this subject.
Mr. P. GILES (East Londor

Mr. President, this Rights of Supply report which you
see under my name is the result of a considerable amount of
discussion with my colleagués on the Rights of Supply Com-
mittee, and | wish to thank them very much indeed for the
assistance they have given me.

The matter of this Rights of Supply arose not at our
initiative, but at the initiative of the United Municipal
Exccutive, which we know is a body of councillors, dedicated
presumably to municipal business, and they asked the Asso-
ciation to send along representatives while matters in reference
to the Electricity Supply Commmmn and the Electricity
Control Board were under disc

As a result, these notes dm you see here, epitomise,
as best we can, the discussions; they were very verbose some
of them, but lhe pm.m are enumerated and 1 think we have
them all lined

They ;ubmmnd to this meeting for the consideration
of members, for lh:m fo pm cumm:m; and tell us if they
agree with what the say, what further action we
il ke kit wid .=n=n||y 10 open up any questions
in regard to it.

Obviously, as engineers, we have, from time to time,
come across instances of some sort to which these points re-
late — extensions of supply, increases in costs of tariff, various
factors where, apparently difficulties arise, and if any member
has a special point which he wishes to raise under these
various headings, the commitiee would be very grateful to
have the information.

1 leave the matter here, sir. If you wish to discuss the
points seriatum, I will do so, or whatever you require from
me, here onwas

THE PRESIDENT: Thnnk you Mr. Giles. This matter is
ussi

now open for
Dr. N. TROOST (Elecm ty Supply Commission):

M. President, 1 have read this report with interest,
and I feel it is rather up to us to that this report
gives the impression that ESCOM is compelling, or endea-
vouring to compel municipalities and other bodies to take a
supply or future supplies from them.

In all faimess, 1 think it should be pointed out that
such is not the case. When it comes to giving a supply to
any authoritiy or establishing a supply in any arca, ESCOM
does that in free competition with other authorities.

In other words, if a municipality comes within reach of
an ESCOM: supply system, and wants to make up its mind
whether to extend its own generating facilities, or take a
supply from ESCOM, the procedure find out what supply
terms ESCOM has to offer, compare it with the cost estab-
lished by the municipalitiy’s own consultants of extending the
Power Station, or building a new Power Station, or whatever
the case might be, and whichever is more economical, the

entirely at liberty to adopt. There is strict pro
Act for freedom and liberty in this regard.

1 do not think that this report implies that that is not

e second point in this report is about the enormous
capital cost of the Orange River and the use of the electrical
generating potential from these dams to pay for the dam, or to
help o pay for the dam

The implication here is that ESCOM, in conjunction,
presumably, the Water Affairs Department, is rather
trying to get the last ounce out of this project at the highest
possible price in order to assist in financing this effort.

Here again, I think the truth of the matter is that
ESCOM only charges what the thing is worth; you can't sell
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power unless you sell it in competition with other potential
sources, and any tariff that is established on the Orange River,
or from the Orange River Undertaking, will only be in com-
parison and guided and established by what the cost is going
to be from other sources of supply. As a matter of fact the
criterion that has been laid down for this, is that the cost
of power in the Orange River is going to be no more than it
would be if the same amount of power were transferred to the
Orange River from the cheapest potential source, that is the
pover that is generated up in the Northern Coal Fields.

‘This, I think, is quite clearly brought out in the second
White Paper on the Orange River, and I don't really think,
Mr. Chairman, with all due deference that what is stated here
really reflects that position. It seems to me to have a definite
slant

I have already spoken about the Local Authority not
having any compulsion laid upon them by ESCOM, or any-
body else — by the Control Board in monopolising the supply,
and 1 think it must be emphasised under (d) that the Elec-
tricity Act of 1923 very definitely establishes this right of the
Local Authorities to develop their electric supply industry in
their own areas, just in the way that is stated here that it
should be done. I think this is already entrenched in law.

In regard to point (¢) on this: I don’t know that I
could really say much about that, except that ESCOM only
acts as a consultant to the Provincial Admlms(nlmn
far as the legal side of it is concerned, they are only
they are certainly not in a position to tell the Admmmulmn
what 1o do is generally found, 1 think, that
the Administration makes up its own mind what u dm about
ESCOM's reports as well as what it does about the municipal
reports.

1 think that is about all I can say in an effort to put
this in a litle better light from ESCOM’s point of view.
THE PRESIDENT: Thank you Dr. Troost.

Mr. G. J. MULLER (Honorary Member, Bloemfontein)

While we have the Commission with us, I would like to
ask @ question or two.

I have been recently in the south western parts of the
Free State where the towns are very small, and as a matter
of fact, three of them average about 160 kilowatts.

These, | presume, will all be very soon, within the com-
pass of the Commission's supplies. 1 would like to ask as a
malter of principle, are the Commission against, or are they
neutral to, shall we say, municipalities grouping, and taking a
communal supply for three or four towns, and arranging the
distribution amongst themselves as best they can. The thought
behind it of course, is that the extension charge for a group
;upply like that must necessarily be smaller than for an indi-
dly where it is so small and hardly worthwhile
igh voltage lines for.

especi
Llpplni their

If the Commission is Apinn the principle, one would,
more or less like, as a matter of information, to know what
the basic thought is as to why this grouping should not be
done.

Mr. H. J. DE VILLIERS (ESCOM):

Mr. President, 1 think I will start by replying to the
last question.

‘The Comimssion is not prepared to operate on the basis
of certain groups taking a bulk supply and then distributing
it amongst themselves. Each and every consumer must take
a supply. That, we feel, is in the interest of all the people
concerned. Once you start grouping, you never know where
it is going to end. You could get the mining industry group-
ing, and find industries groping, and in the end you would
run into such a mess you wouldn't know where o start and
stop with this grouping.

So_the policy is to supply each and every consumer
individually.

Dr. Troost commented on paragraph (¢) that it is un-
desirable that ESCOM should be the advisers to the Adminis-
tration. 1 am inclined to agree with this. 1 feel there should
be an independent body to give this advice to the Adminis-
trator.

You have the Consulting Engineer putting forward his
case; you also have, in opposition sometimes, ESCOM putting
forvard a proposition.

Each and every person is inclined to put his case in the
most rosy possible terms he can find. You must have an
independent body, but you must have an independent body
with knowledge of costs — what does it cost to put up a
Power Station? And until you can find such a body in this
country I cannot see a change from the present position.

ESCOM I think, has the widest expy
building of Power Stations in this country, an
tion of them. I think that this is the body, at thi
can give the best advice to the Administrator.

Sometimes you have estimates that are on the low side.
ESCOM @ good position to criticise those estimates. |
cannot visualise another body in this country which can do
it, Mr. President; so when I say it would be the ideal position
if we had an independent body to advise the Administrator,
I dont think we can do better than we are doing at the
present time.

Dr. Troost also mentioned that we don't insist on any
Local Authority ukmg our supply from us. All we do is put
forward a prop . The Administrator is involved. I can
put it to you thu way: In nearly every case where it is a
smaller power station or a diesel power station, then our offer
is accepted readily. In fact, the smaller places pester us to
come to their areas, full knowing that they will get a better
tariff,

g

When we get to the bigger municipalities, they are in-
clined to think in terms of extending their own power stations,
To me it is all just a question of pure business sense. If you

— why go and do something else that is going to cost you
more? Why go and buy a Chev car for R3000 here if you
can get it for R2000 there? It is all just a matter of £s.d.
That is how I look at it.

Now the Commission has advanced in the last 30 years,
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and is building bigger and bigger power stations. We are
about to issue enquiries for 350 MW generators. We have
planed & network from the Eastom Teaasvas, vi the Reef,
right down to Cape Town. 1 think I can make this statement
right now, that anybody along that route cannot produce
power for itself at the price that ESCOM can make it avail-
able.

People like the town in the north, Louis Trichardt, —
they have approached us for power. It is not near our net-
work. We can extend the network to that place, but the cost
will be higher than local generation. So we tell those people.
“We can bring the power there, but it is not going to be eco-
nomical. You build your own power station, or extend what
you have got." And this is the way we go about things.

Then you have other municipalities who want (o ex-
tend new power stations. We have a power station at Kim-
berley which we extended. We knew 10 years ago it was not
going to last a long time. We brought two sets from Durban,
in fact they were in the original Alice Street, built in 1928,
but we knew that Power Station was not going to last long; it
is going to be shut down this year. It would not pay to run
that power It is cheaper to run the power by wire.

Then you have another municipality, also interested in
extending, which has a machine on order, which machine in
my own personal view, may run for five years, and then stand
for 25 years while it is being paid off, because that power by
wire is 5mn5 to be cheaper.

me it is all just a question of £s.d. I don't think
there are rights involved here. (I am falking about the
power supply now, not the areas of supply).

I don't think it should be considered that the munici
pality has a right to develop its own power. Obviously it is
a right, just as you have the right, Mr. President, to go and
pay R4000 for a Chey car. If you like nobody is going to
stop you, but I don't think it is sound business policy.

So that is the way I see it now. Each and every muni-
cipality or local authority reaches the stage when it does not
pay that local authority to generate power any longer. They
are not all in that position. 1 did mention the town in the
far north; there are others in the far west, and south east of
the country. But people along the route from Cape Town
10 the Trapsvaal coal fields — I don't think any local authority
can generate, with new plant, cheaper power than ESCOM
can make available md.y Mr. President.

Paragraph (g) S dication should be given as to
wh:n lnd the extent to which power may be expected to be-
com from the Orange River Scheme.

The Orange River won't generate power before 1971,
but the power network is being extended from the Transvaal
Coalfields to Cape Town. It will go through or near the
Vanderkloof Dam, and a major step down sub-station will
be at De Aar, and that power will become available in 1969.

en we come to (h). Steps should be uken o rectify
known defects in the Electricity Act. I must say that I per-
sonally_don't know of many defects in n.u Flecti %
think it is a very sound piece of legislation that was brought
into being — that is the original Act, ke yeas ago — and

there have been very few modifications, and those modifica-
tions were not really necessary . . . or at least that the indi-
cations were that there were not too many modifications re-
quired in the 40 years or more of its existence.
There was one other joint in (d). The desirability of
developing the clecticty supply in. the naliaml interest is
nceded. Now this national spread we feel is
in lhe nllmnll interest, and these big major puwer stations.

you have on the agenda, the shortage of technical manpower
Mr. President, | think that having many smaller stations
around this country, especially in the northern parts, each
with shift engineers, and more and more staff, is not in the
national interest. We should operate a few major power
stations that can supply the whole country, using the least
number of technical men for the purpose.

proposal is now to augment supplies in Natal, also
with @ connection from the Transvaal via Neweastle to Dur-
ban. That part of the country will also be supplied from the
national thread.

‘The next development which we hope can go through
and will be in the interests of all parties concerned, is a minr
network link from De Aar to the Eastern Province, a i3
probably near Cookhouse from where it will be farther dis:
tributed to the other Undertakings.

r. Chairman, 1 would just like to conclude my re-
marks by saying that ESCOM is doing everything it possibly
can to operate at as low a price as possible. There are no
profits, as you know — it is cost price. It has been mentioned
here that there must be competition otherwise you won't be
able o weigh up whether we are doing badly or operating
cconomically but there are thse figurs from oversas orga
All you need to do there is make allowance for
455 o o ey S £00d comparison.

ESCOM has in its employ a large number of very
highly qualified engincers who know what is happening in all
parts of the globe. We have, on an average, one person out-

country keeping abreast of all the major develop-
ments — on an average. We may have three one month, and
two without any, but on an average it will work out to one

h ied engineer per month. And we feel that we are
giving a service 1o this country that is second to none.

When we advise, or put forward a proposal for a local
authority, we go there because we honestly feel that this muni-
cipality can do better by taking our supply. It is not a case
of our wanting to grab everything. We are not going round
with sales talk, and we are not trying to eliminate all other
operators, but if you were in my position, Mr. Chairman, and
you get a proposal from a municipality and you know, for &
fact, that the firm that you represent can do . we have
e e e i
at certain times on these tariffs for certain reasons . . . and
you know you can do it better, then S are g
that ESCOM or myself should tell the Administrator, “This is
What they can o, and this s what ESCOM can do. We
don't go further than that; it is left to the Administrator. The
Administrator has not already sided with us; he didn't decide
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with us for the additional machine for Bloemfontein. (I can
mention other occasions also). But we feel in cach case we
have done our duty, and in each case in future we will do
our duty, and that, Mr. President, is, T feél, the way a national
body like ESCOM should operate. It is not interested in
particular part of the country. We have no financial interests
anywhere. We are merely carrying out the work as respon-
sible officials as_required by the Electricity Act.

Thank you Mr. President.

THE PRESIDENT: Thank you Mr. de Villiers. Is there
any further discussion?
Mr. R LEISHMAN (Johannesburg):

Mr. President, and gentlemen: 1 don’t want to say 0o
much on this subject, but the point in rising to my feet is to
try and clarify some of the things that I have some slight
fears of in South Africa.

1 feel that there is no question at all that one and all
of us compliment ESCOM very sincerely in the tremendous
strides they have made in recent years, with their very bold
planning, and the very rapid rise in the size and economy of
their generating stations.

‘The fear 1 have is that a lot of the ground that has
ined can be lost by transmitting power — or distribut-
ing or reticulating power, in the tremendous and vast empty
spaces of South Africa. We are a very different country to
northern and western civilzation; e have a very small popu-
lation. I think we can say the Bantu consumes power
very slight manner at present; and that not all of our 3 million
European population are consumers — at any rate as yet.

I fear that we may get ourselves into the situation that
electrical engineers are too prone fo fall into — and that is to
worship cost, and cost alone, without thinking of other con-
s\dzrllium,

of the things which is germane to this matter, is
that m= lasger municipalites at least these days are being
pressed more and more heavily to find the financial resources
for their metropolitan schemes. They are becoming blotting
pads of finance; these expressways, these housing schemes —
not only for Bantu but also for Europeans. These civic
centres and opera houses, these lush parks and parking
rages that swallow the output of the expressways — and [
really think'that there is no sign s yet that the administration
author very keen to give the local authorities access
to more sources of revenue.

This means that, either the rating structure in a muni-
cipality has to go up substantially, or that mumcip‘lily has
got to raise more funds from its trading departme

In a municipal set of trading departments there are only
about three which are likely to make a profit. The foremost
is electricity, coupled with water, and the next may be sewage
disposal.

You will find that other trading efforts like abattoirs,
markets, gas, and such like, are completely swallowed, plus
one of the three | have mentioned, by transport. Transport
is @ boftomless sink in municipal endeavour today.

So if 1 were to say, as a proposition, that, assu

g all

trading departments other than electricity, water and sewerage,
were only to float themselves, in neither @ profit nor a loss,
and if I were to tell you that in a town like Johannesburg the
profits on water, or on electricity, are completely swallowed
by the losses in transport, you would se that we now come 1o
the situation where the source of revenue of a municipality,
is (a) rates: and (b) one of the trading departments; but only

1 come to my point: If you are in a position that
we are in in Johannesburg, where we have cither got to buy
bulk supply or build a new power station, we must be excused
for thinking thus wise: if we build a new power station, we
have a very much better idea of what it is going o cost us,
and having spent- that money, it is good for 25 years, than we
have an idea of what ESCOM’s tarifl may be over the next
25 years.

We hear of 400 kV transmissions, of DC transmissions,
of atomie power géneration, of hydro-power generation These
costs are fantastic for a country that has less than 3,000,000
consumers. It is a fantastic country, because of our mining
endeavours, and it is becoming more so because of our ind
trial developments, because of our growing self-sul
but the only point I want to lay before this convention is this
one: I believe that the time is not ripe yet to say that all
municipal endeavour should collapse by buying bulk from
ESCOM. That situation, in my mind, could turn up about
1980, but 1 am the last man to agree that the time is ripe in
1970, because we have not yet got our large transmission
lines, we have not yet got our hydro-power, we have not yet
got_our atomic power, and we know not yet, however in-
telligently we estimate, what these things are going to lead us
0 in such a vastly open country with such a paucity of con-
sumers.

It is a great fear that it is possible that these costs might
lead to the stepping up of the tarifl of supply in the hands
of the bulk supplier. What is worse, if you are buying bulk
supply it has set for you the financial policy that you have got
1o follow in applying your own tariffs. Many of you may
have noticed that, in Johannesburg, we have been a little bit
unusual and bold in the method of constructing our tariffs. |
I can assure you that those methods are highly suceessful.

1 feel that, today, we electrical engineers are losing sight
of other things that have arisen since the Electri
promulgated in 1923. That is a mere 40 years ago, Mr. Chair-
man, and conditions have changed tremendously. In 1923 all
of us were suppliers of light and traction.” Most motive power
was generated on site by steam or producer gas, and to say
eat W siould ks svalable w ehenp wod sindart lnpply
of electricity is, in my mind, unduly worshipped toda

What are the consequences of doing this? rne first
consequence is that we are being forced by prodigal use of a
very valuable product which is sold at profit margins far
lower than any other commercial enterprise 1 know of, and
leading to prodigal use. And what does prodigal use lead
10?1t leads the supply authority and the transmission and
reticulating authorities into an unnecessary rapid expenditure
of capital.

1 believe that we have to put restrictions on the use of
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electricity, restrictions on the use of water, and restrictions on
the use of transport. I think that this community of ours to-
day is entirely irresponsible in the prodigal manner in which
it is using those three very valuable products, and the tre-
‘mendous capital that they are pouring in to try and keep up
with the demand, and there is only one consequence, and that
is inflation, where your purchasing power is “going down the
ds because you are raising more capital than is really
there for you to spen

1 think too, in support of my contention that electricity
is too cheap, that in any industrial enterprise, or even com-
mercial or domestic, the cost of electricity in the total pro-
duct cost is some 2 to 4% in the main; I am excluding steel
melting industries, and things of that nature, but the cost of
electricity in the activity is a negligible thing, and a thing in
my opinion which should be increased, not lowered.

It should be increased for this purpose — it is two fold.
One is to induce a state of consideration of responsibility of
usage, and the second one is this: to raise some of this capital
we need from our own revenue.

1 therefore come to the point where I started: 1 think
it is desirable in this decade we are facing from 1970 to 1980
0 allow the local authorities some autonomy over their own
other revenues than rates, because they have some very
problems on their hands, and it is only by the help of autono-
mous usage of the profits they may derive from the sale and
free decision as to licy on electricity that they are
g0ing (o get the kind of development that will evolve over the
1970 to 1980 decade.

THE PRESIDENT: Thank you Mr. Leishman. Gentlemen,
have we covered that subject fully, or is there any further
discussion?

Dr. TROOST (ESCOM)

First of all, Mr. President, I should like to take this
opportunity of thanking the AM.E.U. for the opportunity to
attend this deliberation, which we have found very interesting,
and we are very honoured to be here, and to be able to say
a few things as well. I am grateful 0o, that I can rise for
the second time, and that you allow me this privilege.

1 always feel very diffident about rising after a polished
and able speaker like Mr. Leishmas e
plete disadvantage. However, I am sure you will bear with
me. After all we can't all have the gift that Mr. Leishman
has, in putting our cases so eloquently!

I must agree with Mr. Leishman to some extent. |
think Mr. de Villiers has already made it adequately clear
that in the next decade there won't be any possibility of
ESCOM by any streich of imagination, becoming a monopoly
anyway. So I think we agree on that subject.

When it comes to the deliberate raising of the cost of
electricity to cut down consumption, (I have heard Mr. Leish-
man on this subject before), 1 think it is a difficult thing to
get across to some of our industrialists, some of our rate-
payers, some of our consumers generally.

I happened to attend a symposium in Verceniging last
Friday, ind ESCOM was under severe criticism there for not
bringing down the cost of electricity further, so we are a little

=
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beyond the devil and the deep blue sea as far as this is con-
cerned.

This point was particularly raised by the steel industry;
they wanted off peak tariffs and all sort of things, which is
very difficult to realise with the kind of load that we have.
1 think that the mining community would not be very pleased
with the artificial raising of the price, although once again, 1
must agree with Mr. Leishman that the future raising of .ca
tal for all these things is not going to be a simple matter.

‘The other point where I can say I must agree with Mr.
Leishman is this business of atomic power. I cannot see any
justification for going into atomic power until there is an
economic case to do so. I fully agree with that. If we want
1o wave the flag and use our own uranium just for the sake of
prestige, and we have to pay more for doing so, then I feel
that the government, or some other body should pay for this
and not the consumer of electricity, not if, and until such time
as he can get this power no cheaper any other way.

I think also Mr. de Villiers made it amply clear that
there is no effort on the part of ESCOM to take away any of
the autonomy that the municipalities possess in this matter of
electrical authority in their own areas of electrical distribution.

However, when it comes to a matter of capital, 1 feel
that whilst there is a shortage of capital we must use this
capital to the best advantage, and 1 don't think there is any
doubt about it, that if you have large stations and long dis-
tance transmission you come to a cheaper all round cost than
if you have a multiplicity of smaller stations. This has been
the experience in all countries from the one extreme of Russia
to the other extreme of the United Statcs, and I sce no reason
to believe that in South Africa the conditions should be any
different from what they are in these countries, in this regard.

‘The other thing is that T do not quite follow Mr. Leish-
man’s point about the method of designing his tariffs. Fun-
damentally the cost of electricity is a two-part item — the
part that is dictated by the capital involved, and locked up
in the provision of the service, and the other part is the
variable portion which depends on the number of units gene-
rated by that generating system.

Whether or not you buy the power from ESCOM or
from anybody else or generate it yourself, that fundamental
set of circumstances applies and one has to work within that
framework in formulating a tariff, no matter whether you
buy the stuff or whether you generate it yourself. So I don't
quite see that that is any argument against buying from
ESCOM, or for generating on your home ground.

once again would like to emphasise that it is.the last

wish that we have in ESCOM to make municipal endeavour
collapse, but when we supply power in bulk and the munici-
pality distributes it 10 a very large number of consumers, I
think there is ample endeavour for municipal effort in this
direction without necessarily worrying about the generating
plant.
THE PRESIDENT: Thank you Dr. Troost. Are there any
further contributions gentlemen?
Mr. H. J. DE VILLIERS (ESCOM):

Meneer die President, ek wil net hier na paragraaf (1)
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verwys in die verslag waar daar sal genoem word “ondersoek”
.. moet daar nou 'n konsultasie met die plaaslike besture
wees wanneer ESCOM ondersock instel.

Ek wil net hier dit duidelik stel dat ESCOM is altyd
bereid om saam
al die here hierso hartlik uitnooi om ons te kom besock so
gou daar enige faktor of probleem is wat gediskuseer moet
word.

van ons kant is nie myd of hoogte van sake wat
1 die tand plaasvind nisi ons het e stawwe wat die hele
wereld kan deur-ry 5005 erkoops-sgente van olemaatskappye
nie; ons het maar 'n beperkte aantal amptenare en u moet
maar nic vir ons kwalik neem nie as ons nou nie weet wat
aangaan in u geweste nie, maar ek nooi u uit en u is welkom

The Meeting next dxsmwed lhB Agenda item “Shortage
of Technical Man-power”. E. de Villiers, Bloemfon-
tein, opened discussion with it runow...g contribution:-

“Mr. President, 1 will say a few words on ma subject
just to get it started, and get some ideas perhaps

Mar. die President, 'n paar gedagtes het in my kop ge-
kom oor hierdie saak. Ons is almal bewus daarvan dat ons
op alle lae van tegniese werksmense, sowel as professionele
mense, 'n tekort vandag in ons land het. Dit is te verstaan
as gevolg van die natuurlike geweldige uitbreidings wat ons
land ondervind het in die verlede en tans nog ondervind.

Nou het dit in die afgelope jaar of wat baie pertinent
onder my aandag gekom dat ons in die cerste plek miskien nie
beskik oor die opleidings fasiliteite wat ons behoort te hé in
die land nie. Maar tweedens, wat vir my die belangrikste is,
is dat die persone wat eintlik dic tegniese mense in diens neem
voorsien nie al die nodige fasiliteite (wat dit behoort te voor-
sien) vir verdere en intensiewe opleiding van die mense nie.

Eintlik moet 'n mens begin, s¢ met jnu gewone almmene
werksman. Hierdie tipe persone was altyd maar gent
" soort van 'n los hand — hy lei cintlik homself op s
ervaring en hy word 'n algemene werksman en u gebruik hom
maar vir algemene dienswerk. Ek dink nogtans dat 'n mens
alreeds diar 'n begin moet maak deur cen of ander opleiding
te gee vir 'n man wat algemene dienste lewer soos ploegbase
en soortgelyke tipe mense.

an 'n mens verder na jou ambagsmanne. Daar
i a0 e jare 'n taamlike goeie tegnick ontwikkel
om jou ambagsmanne op te lei. Wat ons natuurlik hoofsaak-
ik interesseer is die elekirisién. Maar nou vind 'n mens dat
iy oor die algemeen persone kry, dat as hy nie goed genocg is
om skoolopleiding te ondergaan nie, dan word hy maar 'n vak-
leerling, en ons het almal die ervaring van die tipe ambagsman
wat jy uiteindelik daaruit kry. My persoonlike opinie is dat
daar tot vandag toe nog geweldig baie skort met ons vakleer-
lingwet sodat jy ni ndelik die goeie gehalte ambagsman
kry wat jy bnhaurl le kry nie.

Gevolglik vind ons dat baie van die ingenicurs en baic

by ons, en as u ous uinoor sal ek sorg dat daar 'n amptenaar
van ESCOM na u geweste kom om sake met u te bespreck.

Dankie Mnr. die Pre
THE PRESIDENT: Thank you Mr. de Villiers.

Is there any further discussion?

ident.

‘e have not had the response under this heading Ihal
o Rl Ao previous one, but I must say the conts
tions offered on this subject have been very valuable mdwdv
and 1 am sure that we, as an Association, appreciate them
very mucl

We will now move on fo Item 3. Shortage of Techni-
can Manpower. This subject is now open for discussion.

Die vergadering het vervolgens die volgende item op
die agenda ,Shortage of Technical Man-power” behandel.
Mr. E. E. de Villiers het die besprekings as volg ingelei:-

munisipaliteite feitlik nie meer vakleerlinge in iens wil neem

hulle beskou 'n vakleerling eenvoudig as 'n oorlas, waar
genicur en elke munisipaliteit egler sy plig behoort te
doen om so veel as moontlik vakleerlinge in dicns te neem vir
opleiding en vir hulle deeglike opleiding te sorg.

Nou gaan ek verder na tegnici. Hier voel ek is daar
ook 'n groot leemte in plaaslike besture dat daar nie spesiale
aandag gegee word vir die algemene opleiding van tegnici in
verskeie rigtings nie. Wat ingenieurs betref miskien wel,
maar wat vir my van baie groot belang is, veral as ons kom
by die hoer viak tegnikus, is dat daar baic min aansporing is
vir *n jong man om in die ingenicursrigting vanda ¥
EK s& aansporing want daarby bedoel ek in werklikheid hoof-
saaklik die vergoeding wat S0 'n persoon ontvang.

Mnr, die President, dit is vie my al baie duidelik ge-
blyk dat; waar 'n mens tog-in die verskillende viakke yan die
lewe onderskeide of verskille maak, word daar weinig in plaas-
like besture in hulle graderingskemas verskille en onderskeide
gemaak tussen die verskillende lae kan ek amper sé, van hulle
personeel.

Hier in Bloemfontein is daar myns insiens 'n gocie
voorwaartse stap dat hulle (ck glo in ander munisipaliteite wel

ok maar oor die algemeen is dit nie so nie), onderskeid maak

tussen die salarisgraderingskemas van hulle werksmense, naam-
lik, tot en met ambagsmanne, daarna hulle ander personeel.
Ek voel nogtans dat daar 'n geweldige groot leemte bestaan, in
die sin, dat daar in die geval van geweldig belangrike pro-
fessionele poste in munisipale diens nie onderskeid gemaak
word in hulle salarisgradering teenoor die van die res van die
personeel nie. Almal word saam geflans en saam gegroepeer
as cen geheel.

Ek voel baie sterk oor hierdie punt — naamlik dat dit
baie ernstige aandag behoort te geniet op alle viakke van die
samelewing, nie net in die munisipale-diens nie, dat professio-
nele.mense heeltemaal apart behandel word wat salarisse en
ander werksvoordele betref.”
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Mr. A. A. Middlecote, S.A.B.
comment:-

, offered the following

“Mr. President, it is a very unfortunate question, this
one of the shortage of technical manpower — 1 think it has
been a hardy annual over the last 15 years — and we get no
nearer the truth.

It would appear that there is, 10 a degree, a so-called
shortage of technical manpower. If we study the growth of
our country — I think the electricity supply goes up at about
7% per year, local industry in the electrical engincering field
goes up at about 20% per year in many, because they are
taking over from sources of overseas supply, so if you mean
one can judge that you would need an increase of about 10%
of, shall we say, professional engineers, or technicians at their
level to cope with this growtl

This, we know, is a ﬁgure in excess of that of the
umvcmhex which I think is somewhere about 2 0 4%. Any-
how, it is well below what we need, so there is a case for the
umv:umel and other institutions to be encouraged to pro-
duce more engineers.

But then we come on to the second point and that is
the encouragement for people o take up these {rainings. This
is a far different story.

1 believe you cannot get anyone to take the scholarships
offered, for instance, for technicians, because the future offered
0 the technician is not as good as it should be.

1 think if we look into this we will find an awful mix-
up. Due to our present set-up, young professional engineers
are doing work which should be done by technicians, and
restricting the field of scope for technicians; and technicians
are probably operat ittle lower, and so on. It is this
point that we are doing absolutely nothing about. In fact, we
are making the matter worse year by year.

1 always quote the case that, before the war, @ young
university graduate got about one sixth of a fully experienced
engineer. At the moment they are baling to get the few
that come out of the university, and I think we are paying
them half of what a fully trained and experienced engincer
gets, and they are being used in the wrong spheres.

ere is no order which says, it is more important that
these boys should go into that work. Industry can attract
them, and in fact industry transgresses by using fully profes-
sional engineers to design standard little distribution trans-
formers which should be done by a technician, or even a
draughtsman,

The point is, how you can get that right is another
matter.

Discussion proceeded and the following contributed
thereto:-
Mr. R. M. O. Simpson, Durban
Mr. J. I Inglis, Pietersburg
Mr. W. Rossler, Kroonstad

Mnr. A. A. Middlecor
mentaar gelewer:-

ABS,, het die yolgende kom-

In South Africa we probably suffer more than other
countries in the world, because (let us be honest), we are
more a nation of civil servants, or semi-civil servants. Most
of our big organisations are either state or semi-state. There-
fore we are absolutely denied the normal methods of creating
some incentive in people to work in the right place. They
are all accepting this idea of social security which is poison-
ing England at the moment.

We have had approaches from our friend Ken Adams
who is trying effectively to sell emolumetrics, which you all
know much about. He has pul lot of these proceed-
ings in your municipal press. His approach is some method
whereby he can at least cure the habit of people stagnating
in a slough of social security. There is no incentive for people
to work hard; not ‘hard’ even, but effectively.

As 1 explained to my stafl at work, we burn up enough
energy in 8 hours at work every day to require a certain
amount of intake. Whether we sit and think of our girl
friends instead of our work, we consume just as much energy,
or if you think of a football match; but it is the amount of
effective work which people will get out, and work in their
right sphere, that we have to tackle.

ustry in some of the progressive countries overseas,
are having an alternative, although I maintain subsidiary effect
to Mr. Adam’s emolumetrics, and that is the group incentive,
Where an organisation is paid a bonus, very often a deferred
bonus, s0 as to prevent excessive twrnover in personnel, but
a group bonus in which everyone has to work for a share of
the profits according to their salary. This gives a team spirit,
it stops people watching one layer to the other, and it allows
them 1o introduce technological advance much belter — they
do not lnok ideways at the computer, because they see that
that tf ill help them, whatever their group is, to earn
Ll bit mores and the whols organisation will go on.

How we are going to do this in our country, I do not
know, because there is very rarely any measure of this output
which is created by our enginering fraternity in what we must
admit are mostly semi-state organisations.

It s not entirely hopeless. If they had enough courage
to give each municipal electrical engineer a budget to work
to, and from it 1o him and his staff pay‘a bonus on the savings
per year, perhaps they would even outdo ESCOM and there
would be no problem, such as we have had this afjernoon.

1 fear that we can talk round this matter, but we are
not solving the real bad point, and that is effectively ensuring
that the right people are working in the right jobs. We are
employing people incorrectly.”

Besprekings het gevolg en

volgende et bydraes
gelewer

Mar. R. M. O. Simpson, Durban
Mar. J. L. Inglis, Pietersburg
Mor. W. Rossler, Kroonstad
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Recent photograph showing the
first Parsons machine erected
at the Camden site.

PARSONS

For the Electricity Supply Commission of South Africa’s new
Camden power station, C.A. Parsons & Co. Ltd. are supplying
the eight main 200MW steam turbo-generator sets.

Behind this work Parsons are carrying out at Camden, is some
60 years' experience gained in the design and construction of
generating plant for South Africa. Parsons’ largest customer has
been ESCOM who have in the past been supplied with over
900,000kW of plant which includes machines of 20MW, 30MW.
40MW and 60MW.

The new 200MW machines are the largest supplied so far on the
African Continent and will enable Camden to generate electrictly
economically and reliably, with a high plant availability, thus
making a substantial contribution to the security and economy of
the electricity supply sytem of South Africa.

C. A. PARSONS & CO. (S.A) (PTY.) LTD., P.O. BOX 3425,
642-648 MARITIME HOUSE, LOVEDAY ST., JOHANNESBURG.




Mr. F. Stevens, Ladysmith

Mr. P. J. Botes, Roodepoort
Mr. G. A. Lotter, Potgictersrust
Mr. V. Barrett, Queenstown
Mr. A. A. Middlecote, S.A.BS.

The contributions dealt with various aspects of the
problem including the possible payment of incentives: the
according of better status to those who attend College or
Industry based ‘Sandwich’ courses for Technicians: the appa-
rent degeneration in the approach to work by the younger
generation. On the subject of incentives Mr. A. A. Middle-
cote, SAB.S, indicated that he thought the only practical hope
of introducing such a system in Municipal services was on the
basis of a share of the profits of the organisation pro-rata
uconﬁng to salaries.

representative of ESCOM Dr. N. Troost, offered
the [nllnwmz comment:-

M. die Presidesnt, ek is eintlik verbaas dat in al hier-
die diskussie oor hierdie netelige onderwerp van gebrek aan
ingnieurs en ander tegniese mannekrag, niemand nog verwys
het nie na die mees gesaghebbende verslag oor hierdie aange-
leentheid wat nou onlangs sepcbiser v, EK verwys matwir
lik na die Straszacker Verslag. e lywige bockdeel, of
0 izuts Iynise Iockidt (i ix s vkl ble) ot
alreeds baie van die punte wat hier vanmiddag te berde ge-
bring is en verder nog bevat dit 'n hele aantal aanbevelings in
sake wat daaroor gedoen moet word, en ek kan die gedrukie
rapport aanbeveel vir al die lede en die verteenwoordiges hier,
as 'n baie interessante en belangrike boekwerk, wat werklik
die moeite van bestudering werd is.

Soos ek s¢, die ding is nogal dik — ek glo hy kos R4
by die goewermentsdrukker — maar daar is 'n opsomming.
Die opsomming is nie so vreeslik groot nic, en dit gee di
meeste van die punte en almal die aanbevelings wat gedoen is
en dit is 'n bockdeeltjie wat nie meer as omtrent 'n kwart
duim of nog minder dik is, en as dit nog nie voldoende is
nie vir die opsomming wat maar 'n paar bladsye is, en ek kan
een van hierdie drie, of al drie, aanbeveel by die wat hier
teenwoordig is vanmiddag.

Ek dink van die rekommendasies wat in hierdie verslag
gemaak is, is_party al besig om uitgevoer te word. Een van
die rekommendasies is dat daar meer fasiliteite meer universi-

He was followed by Mr. R. Leischman, Johannesburg,
who offered the following comments;

“We engincers are always tlking about the shortage,
and it is we engincers who have caused it. Do you realise
that we exclude 90% of all school leavers from ever becoming
recruited to the technical professions?

ther you enter the engineering profession through an
apprenticeship or through the university. There is no other
y.

What are we doing today? We are saying to boys,
“Come into the engineering profession”. Those who stay at
at public school say, “Oh, I'm not going to take an appren-

Mnr. F. Stevens, Ladysmith
Mnr. P. J. Botes, Roodepoort
Mnr. G. A. Lotter, Potgietersrust
Mar. V. Barrett, Queenstown
Mnr. A. A. Middlecote, S.ABS.
Bydraes het oor verskillende aspekte van die probleem
gegaan insluitende die moontlike betaling van 'n aansporing:
die erkenning van verhoogde status vir diegene wat kolleges of
stapel-kursusse vir Tegnici onderneem; die blykbare de-
generasie in_hulle TG werk van die jonger
X werp van aansporing het mnr. A. A
Middiecote, SABS. nngcdux dat hy van mening is dat die
enigste werklike aansporing in munisipale-diens op "n_ basis
van 'n aandeel in die profyte van die organisasie moét geskied
en wel op 'n pro-mata toedeling van die salari
Die vertcenwoordiger van EVK.OM. Dr. N. Troost,
het die volgende kommentaar gelewer:-

teite gestig moet word om basiese ingenieursgraadonderwys te
gee.

‘n Ander punt wat ek reken baie noodsaaklik die aan-
dag op gevestig moet word wat daarin gemaak is, is die feit

Afnknnm\r!k:nd: skole, daar baie-baie studente is wat nie
wiskunde neem nie, maar wat een van die ander en miskien
meer makliker ook miskien meer aantreklike vakke soos s
maar boekhou, in plek daarvan neem.

Nou, ek dink dit is vir almal van ons wat enige invloed
het, almal van die afgevaardigdes hier wat enige invioed het in
die saak, om te probeer bewerk dat daardie verkeerde
houding opgelos en verander moet word.

Maar dit lei geen twyfel dat baie van die mense van
die studente, seuns en dogters, wat nie die wiskunde neem nie
tog wel daartoe in staat sou gewees het as hulle gedwing was
op die een of ander manier, om daardic vak te neem.

Dit word beraam van die resultaat van die verslag, van
die syfers wat daarin gegee is, dat die aantal ingenieurs wat
sou kan Klaar maak, elke jaar met soiets van 40 of S0% ver-
meerder kon word as al die studente in matriek, wat daartoe
in staat was, wiskunde sou geneem h

Hy is opgevolg deur mnr. R. Leishman, Johannesburg,
wie as volg kommentaar lewer:-

ticeship and I cannot afford to go to University, so T going
to do something else”.
‘What T am trying to do in Johannesburg at the moment
s to get access, in the same way that all the other professions
get access, to this 90% which we deliberately or unwittingly
exclude from entering our profession. I am setting out on
the thesis that there is room in the Electricity Supply Under-
taking for people who have neither been to a university nor
ve served an apprenticeship, provided they will come in,
preferably as matriculants, but even down to Standard VIII, in
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the shape of technical assistants, technical clerks, operating
assistants, and laboratory assistants.

1 think that our profession has had blinkers on it all
these years for not developing those three routes into our pro-
fession; because once you have got your hands on them you
will start moving them around the department and showing
them ad hoc what the career offers; you will give them the
same privileges of going to the technical college as you give
10 the apprentices, i.c. you will give them day time release on

Dealing with the problem of how to attract Technical
and Artisan stalf NOW Mr. Leishman continued:-

“I have just succeeded in persuading the City Council
of Johannesburg to recognise that a pole painter or a house
painter should not be paid the same money as a turbine fitting,
transformer maintenance electrician, or somebody looking
after high tension switchgear or cable jointing.

What we have done in Johannesburg is: we have taken
32% of our engineering trade establishment — for the moment
we have kept our black trades and building trades and we
have persuaded the council to create staff jobs for these people
It is more than 10 years that I have been argue-bargais
Wifh s’ sbait coating A' B, a0 © aifien s oy
have always said, “Well, there is nothing to prevent you from
paying more than the basic wage, but as soon as you give
Mr. Smith more than Mr. Jones, 1 will tell you that Smith is
your favourit

‘The beauty of this scheme is, that in creating staff posi-
tions you advertise them on the Board in the same way as any
other staff position; the artisans apply for them; you interview
them and you select the best, but you do it on the basis of
creating those staff positions. For instance you want 3 tur-
bine fitters; you want 4 transformer maintenance people; you
want § ATKV 20 KV cable jointers. That is the way you
set about it, and we have had a very good response,

Just before we went forward to get final approval of
the names, I had six trade unionists in secing me. They were
4 bit worried about it, but I have managed to persuade them
that here they are getting something for nothing; they are
getting something more than has been negotiated and it is
being awatded on a fair basis, and after all they had to admit,
there were certain trades which did not warrant the same res-
ponsibility as certain other trades, or the application of the
individuals.

They, and 1, am expecting that we will gradually ex-

Mr. J. G. Wannenburg, Department of Labour, ad-
dressed the Meeting as follows:-

Mnr. die President, ek wil ten volle aansluit en beaam
wat Dr. Troost nou net gesé het. Die ondervinding wat ek
gehad het met vakleerlinge indirek, het doodeenvoudig getoon
dat die skoolverlatingstadium te vroeg is. 'n Vakleerling wat
ingeskryf word nadat hy Std. Vll-cksamen gedoen het, as hy
nou na die Tej kool toe gaan en hy gaan daar lesings
doen, dan sal dit nic baie lank wees voordat hy een of ander

full pay; you will also arrange their salary grades so that when
they get NTC.3 or ATC. 1 they are paid proportionately, just
by putting barriers in their grades, and it will be possible
for some of those boys to be sent to the technician'’s course or
the university.

1 feel that one of our most promising fields of curing
our technical manpower shortage is to start taking in some-
body other than people who have served an apprenticeship or
have been to a university.

Insake die probleem hoe Tegniese personeel en am-
bagsmanne gewerf kan word het mnr. Leishman voorts ver-
Klaar:

pand this scheme. It has this effect: we are giving these selec-
ted artisans jobs the same pay as we presently are giving
foremen.

In the Johannesburg Electricity Department (it is some
6 or 8 years ago now), we can see that foremen and charge-
hands in charge of people, who are out in the field, have a
bigger responsibility than a foreman or a chargehand in a
fixed workshop.

in this way the man who is looking after the people in
the field has the responsibility of ensuring that they do the
job, he is out under the live conditions more, he has to orga-
nise the materials, the transport, the native labour, and he has
to see that the job is done away from close-in supervision.

Wharea & (otemmn of & churgsind In & cchshop b
all his men under his eye all the time; so what we have done
in Johannesburg is that we have given e outside foremen
and assistant

a higher rate of pay than foremen or chargehands in a fixed
workshop. Supplementary to that we have used these outside
power stations o find posts and made staff artisans, which
gives them 10% more income, it puts them under full staff
privileges, (unhappily it gives them 10 more working days’
leave per annum for which we do not get any service out of
them); and the only distinction between their privileges today
and those of the management is that they will enjoy overtime,
subject to senior official certification and permission, and they
still have to remain on a 44 hour week.

I commend this approaoch. It is a fair one. It is not
just handing out a few cents an hour more to the bluc-eyed
boys. It is creating competitive posts, and we have succeeded
in getting it swallowed by both the city council and the trade
unions.

Mnr. J. G. Wannenburg, Departement van Arbeid het
die vergadering soos volg toegespreck:-

tegniese probleem sal moet begin uitwerk nie, en die standaard
van sy Matesis is ongelukkig dan van so n lac gehalte dat hy
nie weet waar hy staan of wat hy daarmee kan doen nie. Dit
lei tot frustrasie en dit lei tot die feit dat die persoon nic
meer geinteresseerd is in wat vir hom voorgedra word of wat
hy moet leer nie, want hy verstaan dit ook eenvoudig nie.
So, ek wil dan sé dat dit reeds bewys is by sckere in-
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dustricé en by sekere myne waar daar besluit is om ' hotr
opvoedingskwalifikasie te stel voordat 'n persoon kan aange-
neem word as vakleerling, daar baie beter resultate verkry is.
Ek dink aan twee groot industrieé aan die Rand waar net vak-
leerlinge aangeneem word wat Matrick-standaard het en met
Matesis as 'n vak.

Dan verder, die manier waardeur die vakleerling opgel
word. Dt is tog in die verlede sekerlik al bewys dat dit baie
onregverdig is teenoor 'n arme vakleerling om hom te vat en
hom oor te gee aan 'n vakman wat sy vak nie. Die
gewone “five/eight tradesman” waaroor daar altyd in die myne
gepraat word; daardie persoon maak van daardie vakleerling
net gebruik as 'n handlangertiie — hy moet net gereedskap
aangegee — en hy leer van die vyf/agste kennis wat die vak-
man het maar omirent 'n kwart. Dan kan u nou self reken
wat is die kaliteit van die vakman wat uiteindelik aan die
anderkant uitkom, as hy sy vakleerlingskap klaar gedoen het

Wat wel bewys is om gocie vrugte af te werp, is weer
die twee groot industrieé wat ek van praat aan die Rand, en
ek is baie bly om te sien dat die myne uif lelik, nadat ‘r:k
soveel jare gepraat het en gesukkel het daaroor, ook nou die-
selfde beginsel aanvaar, en dit is om die vakleerling in te ncem
en cerste, soos ck reeds gesé het, met 'n hoér opvoeding-
standaard, en dan ten tweede, om hom (e plaas onder dic
toesig van 'n behoorlik gekwalifiiseerde instrukteur, by sy
werk. Dit het die voordeel dat die vakleerling word opgelei
deur 'n persoon wat sy vak deur en deur baic goed ken.
Enige moclikhede wat hy kry by die Tegnicse kollege; prob-
leme wat hy daar mag hé en nie kan verstaan nie, dit word
teruggebring na sy instrukteur. Bo en behalwe dic klasse wat
daar gegee word by Tegniese Kolleges, word daar ook nog
gedoscer by die werk. Die vakleerlinge word vir 'n sekere tyd
in die werkwinkels gehou en vir 'n sekere tyd word daar
teorie aan hulle voorgesit.

Nou, reg deur die termyn wat hy sy vakleerlingskap
deurloop is daar ook nog iets anders wat altyd in die 0og ge-
hou word. Daardie persoon word op produktiewe werk ge-
hou reg van die begin af. Dit bring by dic jong vakleerling,
hoe sal 'n mens nou sé, trots in sy werk. Hy voel dat die
werk wat hy gedoen het, die stuk wat hy voorberei het en wat
hy klnvg:mnk het, wﬂrd nie daarna buitekant op die ashoop.
weggegooi reg van die begin af dat hy deel is
van daardie mdusrie of wat dit ook al is, waarby hy werk.

Een besondere myn aan die verre Wes-Rand — Klerks-
dorp gebied — het vir my gesé dat hulle persentasie van om-
trent tien persent vakleerlinge wat geslaag het in hulle ambags-
toetse, opgegaan het na tot oor die 70% verlede jaar, en dit

“The meeting next proceeded to discuss the item on the
Agenda “Limited Demand tariffs where a circuit breaker or
other device cuts off the supply when the demand reaches a
pre-determined amount”.

Mr. M. P. P. Clark of Somerset East reported that his
Town had operated a tarifl of this nature since June, 1955,
without change except to increase in the demand charge from
30 cents per amp to SO cents per amp about 5 years ago.

In this connection the tariff has been completely work-

Die Vereniging van Mun

is nadat hierdie manier van opleiding vir omtrent vy jaar in
werking was. Nou, hoe prakties dit gaan wees in munisipali-
teite; ek meen amper dat Johannesburg se munisipaliteit het
'n soortgelyke skema, ek praat onder korreksie, maar hoe dit
by kleiner munisipaliteite gaan werk, sou ek nou nie kon sé&
nie. Maar waar dit moontlik is, is dit bewys dat daardic
manier van opleiding baie beter vrugte afwerp as wat dit
andersins is.

En nou, mnr. die President, gaan ek ook nog verder
Dit kom nie net by die vakleerling nie, maar dit kom uitein-
delik by die persoon wat besluit om sy Goewermentsertifikaat
van Bevoegdheid te verwerf. Dit is bitterlik jammerlik om te

hoedat persone in daardie eksamen onderdeur gly bloot
cenvoudig omdat hulle nie 'n kennis van Matesis het nie, nie
cers dic basiese beginsels van Matesis weet nie. Dt het soveel
keer al geskied in die cksamens dat daar in die cksamenvrac-
stelle vir die man die formule gegee word waarvolgens hy ets
moet bereken en dan selfs met die formule in dic vraestel, faal
hy nog hopeloos, en kan hy dit nog nie uitwerk nie, want hy
weel nie, tensy dat P = iets aan die anderkant siaan, dan
kan hy dit nie vitwerk as daar van die Antant at g
word wat sal daardie ding wees as P dit was

So, dit kom weer daarop neer; kcnms van Matesis en
kennis van 'n bietjie meer as wat net hierso by Std. V1 en Std.
VI geleer word, is absoluut noodwendig om 'n goeie persoon
uiteindelik uit te draai.

Ek moet s¢ dat daar persone is, en mnr. Lombard is
hier en by kan sé of ek die waarheid vertel of nie wat soveel
as 25 tot 30 keer agtercenvolgens die eksamen probeer slaag
en dan kom hulle nooit verder as omtrent 25% van die merke

is daar nog iets. EK weet net vir sover dit inge-
nieurs Mnb:nel’ en ck hoop nie ek gaan op se tone
trap deur dit te sé nie, is die standaard van die opleiding wat
gegee word deur korrespondensiekolleges, *n bictjie na die tyd.
Ons kan nie verwag dat 'n persoon hedendaags 'n ingenieurs-
eksamen moet slaag as hy voorgesit word wat 30 of 40 jaar
dié ding was nie. Daar word in die kursusse wat gegee word
vir ingenieurs, te min aandag gegee aan modernc idees en daar
moet onthou word dat dit die beginsel is van die Raad van
Eksaminatore om die eksamen cerder 'n bietjie moeiliker te
maak om deur te kom en sodoende 'n beter klas |n1¢ni=ur te
kry, as wat dit voorheen was. Daaroor is daar ook bedenk-
Maar in ieder geval, ons wil ophef en ons wil nie die
mu:menr se standaard laat sak sodat u naderhand sé 'n per-
soon kan Std. IV uitkom en dan kan hy nog ingenieur word

Die vergadering het vervolgens die volgende item op die
agenda bespreek ,Limited Demand tariffs where @ circuit
breaker or other device cuts off the supply when the demand
reaches a pm-d:lermmed amount.”

. P. P. Clark van Somerset-Oos het gesé dat
hulle dorp seden Junie 1955 5o 'n tarief sonder wysiging toe-
pas, behalwe deur die aanvraags-tarief § jaar gelede van 30
sent na S0 sent per amperc te verhoog.

Die tarief was heeltemaal maklik om toe te pas en
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able and considerable capital expenditure has been saved
thereby.

om memory he quoted the improvements of load fac-
tor of between 5 and 10% but it was not possible to indicate
to what extent this was due to the introduction of circuit
breakers.

Mr. F. Stevens, Ladysmith, reported that his Town had
introduced the circuit breaker tariff for commercial consumers
18 months previously. It had the effect of improving the load
factor and in general it proved satisfactory,

Mr. G. J. Muller, Honorary Member, made the point
that in Bloemfontein thought in relation to the introduction of
a limited demand tariff had rather been from the angle of a
fairer distribution of the demand charge that the improvement
of the load factor. In relation to the smaller consumers he

“In other words, he never, being less privileged, gets to
the low level units, whereas with the circuit breaker tariff, he
can, as a small consumer, start with a comparatively small cir-

. E. Summers, Bulawayo, said that his city had
prolﬂbly adopted Toad Timiters frst in South, Africa and the
tem had operated satisfactorily.
Describing the tariff on which Bulawayo has operated
Mr. Summers said:-

“1 have therefore taken out patents in this country and
in Central Africa and the UK. for such a limiter, which over-
comes the objections raised by Mr. Stevens of Ladysmith, be-
cause a more refined limiter is based on KVA demand and
therefore independent voltage, and there is a single phase

Replying 1o a question he indicated that ordinary cur-
rent operators are tested very cheaply o within 3% and on
the KVA type he felt sure that they could be kept within this
range.

Mr. I L. Hobbs, Vi raised the point that con-
tinuity of supply was one of the prime factors to maintain
popularity and (1t Toud Tnioes utght have i advess oot
this connection.

He felt that the use of the maximum demand ammeter
is probably very much betier in principle
wants to load your installation he should do so but he must
pay for it and I do not like the idea of interrupting his
supply”.

Mr. Stevens stated that in Ladysmith the Targer con-
sumers appeared to understand and appreciate the system in
operation.

Mr. G. I. Muller, Honorary Member, made the follow-
ing point

Wanneer oor die akkuraatheid van hierdie stroom-
brekers gepraat word, dan moet ’n mens tog darem 'n bietjic
die verhouding van sake in ag neem; die alternatief, hoe ak-
kuraat is die bepaling van die maksimum koste op die kamer-

groot kapitale uitgawes kon bespaar word. Die lasfaktor het
met tussen S en 10% verbeter maar hy kon nie sé of dit u
sluilik tewyte was aan die stroombreker-tarief nie.

Mr. F. Stevens, Ladysmith, s¢ dat sy dorp 'n stroom-
breker-tarief vir kommersiele verbruikers 18 maande gelede
ingestel het. Dit het 'n verbetering van die lasfaktor tot ge-
volg gehad en was oor die algemeen bevredigens

G. J. Muller, Ere-lid, het die punt aangehaal dat
in Bloemfontein die gedagte met 'n beperkende aanvraags-
tarief eerder was om 'n eweredige verdeling van die aanvraags-
hefling te verkry as om die lasfaktor te verbeter. Met ver-
wysing na die Kleiner verbruiker het hy gesé:-

cuit breaker, and immediately get the feeling of using very low
priced units, which will encourage him to make more use of
the amenities provided by the City.”

Mar. H. E. Summers, Bulawayo, het gesé dat sy stad
moontlik die eerste was om aanvraags-beperkende stroom-
brekers in Suid Afrika aan te wend en hierdie sisteem is heel-
temaal bevredigend gevind.

Met 'n uiteensetting van die tarief het mnr. Summers

version and a three piase version, and the three phase version

gives you the arithmetric sum of the KVA phase, and there-

fore overcomes the outer balance that you get on a 4 wire
bty

In antwoord op 'n vraag het hy aangedui dat gewone
stroombrekers goedkoop getoets kan word tot 3% en vir die
KVA tipe is hy seker dat hulle binne hicrdic grense gehou
kan word.

Mnr. 1. L. Hobbs, Virginia, haal die punt aan dat kon-
tinuiteit van toevoer een van die belangrikste faktore is om
populariteit te handhaaf en dat lasbeperkende stroombrekers
in die opsig nadelig kan wees.

Hy voel dat die gebruik van die maksimum aanvraay
stroombreker heel waarskynlik beter in beginsel is en ,indien
die verbruikder die sistem wil blaas dan moet hy daarvoor

ciaal en hy hou dus nie van die idee om dic toevoer te
onderbreek nie.”

Mar. Stevens meld dat groter verbruikers in Ladysmith
die tariel verstaan en aanvaarbaar gevind het.
Mnr. G. J. Muller, Ere-lid het die volgende punte aan-
gehaal:-

basis of op 'n tarief wat eerste soveel eenhede, teen 'n tweede
groep cenhede soveel. Al hierdie tariewe is ontwerp om 'n
maatstaf neer te 1¢ om die spitsaanvraagkoste te bepaal. In
die onakkuraatheid van die alternatiewe stelsels is so geweldig
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ver uit, dat jy kan amper sé die vrotste stroombreker is beter
as hulle. Ladysmith het natuurlik die oplossing deur net te
bepaal dat die szocmbrekes mag nie minder dm 13 w5y
rating” Die ander aspek van hierdie saak is, iemand
T i e b el
breck as dit gebeur dat hy bokant sy balasting gaan, maar ck

Another speaker, unannounced, indicated that he could
not aceept lhe replacement of metering by “guess work”.

Mr. G. J. Muller, Honorary Member, referred to the
R e T replace a meter. The
meter remains and there is no “quess work”.

Mr. M. P. P. Clark, Somerset East, then mentioned as
follows:-

1 think I should correct a few mis-impressions.

Obviously in Bulawayo the African consumers are
being charged a flat rate via a circuit breaker without any
measurement or other recognition, other than calculation, for
the units they consume.

In Somerset East, and in most of the towns that this
is applied to, (and T think for sure in Ladysmith), we charge
for units through the conventional kilowatt hour meter and
use this merely as a device for establishing the maximum de-
mand of the consumer.

In Somerset East in addition, I must say that we have a
service charge, which is a flat rate in our domestic consumers'
case of R per month, in addition to the 20 cents per amp of
maximum demand, and e per unit for the unit price.

1 would like to add that in our experience we have had
no difficulty with the accuracy of these things.

We do not establish a routine test procedure. We use
the ordinary commercial instruments that are available and we
have not specified special accuracies or special tests to be done
by the supplier. As they have come out of the box, they
have been put on the boards; they have been tested with a
long test ammeter, and if they come, roughly speaking, within
the limits they are supposed to come according to the graphs
which the manufacturers supply, then they are accepted as

Mr. J. K. Murphy, Walmer, said that his Town had
approximately 3,000 consumers operating with circuit breakers
the system had been found very successf
 Replying to a question by Mr. E. E. de Villiers, Bloem-
fontei neers of undertakings operating limited demand
tariffs stated that they had not experienced a fall-off in con-
sumption due to the installation of circuit breakers.
As no further time was available for discussions the
President indicated that the Meeting would shortly be adjour-

Others who took part in the discussion were the follow-
ing:-

Dr. N. Troost, ESCOM

Mr. R. M. O. Simpson, Durban

Mr. W. B. Bozyczko, Bramley

Mr. J. 1. Inglis, Pictersburg

Mr. L. Lewis, Windhoek

wonder of daardie verbruiker, as hy nou mooi oor die ding
gaan dink, nie maar tevrede sal wees om net die stroombreker
weer te gaan (erugsit nie, en cen of ander ietsie af te haal, as
om aan dic end van die maand it te vind dat sy rekening
veel hoér is as wat die verlede maand was nie.”

n Ander spreker, ongemeld, het aangedui dat hy nie
die vervanging van verbruiks metings deur ,raaiwerk” kan
aanvaar nie.

Mnr. G. J. Muller, Ere-lid, verwys na die feit dat die
stroombreker nie die meter vervang nie. Die meter word
behou en daar is geen ,raaiwerk” nie.

Mar. M. P. P. Clark, Somerset-Oos, het as volg kom-
mentaar gelewer:-

being in order. We have not had any of our consumers come
back with big sticks (o beat us into courts of law and other
places. We find generally speaking that people accept them
for what they are, they realise that they have now a means of
reducing their elecriicity charges. That is very significant.

In Somerset East in actual fact we have quite a number
of poorer families. One municipal housing scheme has 36
houses and another has 20 houses. Some of these families are
managing on 10 amp circuit breakers. That includes an elec-
tric stove and a geyser. They do not use terribly many units,
(they are using perhaps four or five hundred units a month),
but the fact remains that they are finding this an economic
means of cooking, of lighting their homes, and getting hot

water.

1 would like o refer to another point here. Earlier on
Mr. Leishman referred to the fact that the length of distribu-
tion mains was geiting shorter and shorter, the implication
being that the loads are getting bigger and bigeer. Personally
1 think loads are going haywire. I cannot for the life of me
see that we, in our undertakings, can justify supplying bigger
and bigger domestic loads that are getting out of all propor-
tion with heavier and heavier conductors, and not charging
gecuiCioroosty o0 Koy TR o ey vre
imposing on our system:

Mar. J. K. Murphy, Walmer, het gesé dat sy dorp on-
geveer 3,000 verbruikers het wat met stroombrekers beheer
word en die stelsel is baie suksesvol gevind.

In antwoord op 'n vrag deur mar. E. E. de Villiers,
Bloemfontein, het ingenieurs van ondernemings wat die be-
perkie aanvraags-tariel toepas gemeld dat geen daling in ver-
bruik ondervind is met die tarief nie.

Aanggsien die tyd verstreke was het die President gesé
dat die vergadering nou afgesluit sou moes word.

e volgende het aan die besprekings declgeneem.
Mar. N. Troost, ESCOM
Mar. R. M. O. Simpson, Durban
Mnr. W. B. Bozyczko, Bramley
Mnr. J. L. Inglis, Pietersburg
Mr. L. Lewis, Windhoek

54 Die Vereniging van Munisipale Elektrisitcitsondernemings van Suidelike Afrika, Verrigtings



Mr. F. W. Hayne, Associated Member
Murphy, Walmer expressed appreciation of
the hospitality of Bloemfontein
M. Griessel (Department of Labour), .addressed the
meeting as follows:

“Ek wil ook die vereniging baie gelukwens met die be-
sprekings hier vandag. k kan vir u verseker ek het al baie
konferensies bygewoon, en dit is baic selde dat die lede so
spontaan aan al die besprekings declneem. Dit gebeur baie
keer, 5005 u self ook seker weet, dat dic agenda te Kort is, dat
hulle later nie weet hoe hulle moet verder gesels nie; maar
hier is dit werklik elke onderwerp so deeglik bespreek dat
daar nie veel meer oor kan gesé word, seker nie. Ek is nic
‘n tegniese persoon nie, maar 'n mens kan darem van die
besprekings aflei.

Ek wil net ook in verband met die kwessie van die vak-
leerlinge — net hicr so ietsie probeer regstel, en dit is dat die
vakl:erlmgv\gl — dit is 'n goeie wet, en dit het niks te doen

rmee dat daar gu\utgs.lmc vakleerlinge of die regte
Iig: vakleerlinge vir hierdie bedryf te vinde is n
u self weet, die redes is almal hier aangevoer waaroor daar
nie die regte persone te vinde is nie.

Ek wil darem sé dat die departement van arbeid doen

Mr. E. E. de Villiers, Broemfontein, expressed appre-
ciation 1o the Association, and those who had attended the
Meeting, for coming to Bloemfontein and wished all visitors a
pn:sam inumey hom

anhurd Germiston, on behalf of the Meeting
mnked S i for e s mavace Iy it it
been conducted: “I think we can all go home, and so can you,
with the thought that you have broken new ground here today,
and all of us have had ample opportunity (o air our views,
and that this experiment has been a great success.

Concluding the proceedings the President addromsed the
Mecting as follows

“Thank you, Mr. Lombard. Well, we are just on time.
In my opinion we have had a very successful meeting. We
have discussed many subjects. Much information has been
disseminated, and I am sure, I agree with Mr. Lombard, that
we can-all leave here feeling that we have benefitied in some
way or other from these discussions here today, and now
would, before concluding the meeting, like (0 say a few words
in regard to this, the end of our first bi-ennial technical
meeting.

Before doing so 1 would like to record my appreciation
1o those gentlemen who submitted papers, and 1o the represen-
tatives on all the committees, and the convenors of all the
committees, for their sterling work during the year.

1 did call for a vote of thanks to those who presented
the papers, but I must express my own personal heartfelt
thanks for the way they approached the job, and the discus-
sions that they were successful in initiating.

To all members of the organisation who have attended,
to affiliates and visitors who contributed so ably to discussion
on the various items on the agenda, I wish also to express my

Mnr. F. W. Hayne, Mede-lid
Mur. J. K. Murphy, Walmer het sy waardering uit-
gespreek vir die gasvryheid van Bloemfontein.
Mnr. Griessel (Departement van Arbeid), het die ver-
gadering as volg toegespreel

alles in sy vermo& om deur sy beroepsraadgewers die persone
wat moontlik kan kwalifiseer vir die tipe opleiding wel aan te
moedig, en hulle doen dit tydig en ontydig. Daar word selfs
by die skote, plaaslik, word daar altyd klem opgelé dat per-
sone wat enigsins die vermoé het om matesis wiskunde, as ‘n
vak te neem, dit moet neem sodra hulle dit kan neem dit is
hier scker van Std. VI of Std. VI af, en daar word aan-
mocdiging gegee, en ek wil ook iets noem, en dit is dat enige
nywerheid die moet ook nie bang wees om sy eis 'n bietjic
hoog te stel nie.

het die ondervinding nou met die motornywerheid
dat hulle het hulle laagste kwalifikasie vir 'n motorwerktuig-
kundigevakleerling opgeskuif, en toe. het baie gedink dat hulle
glad nie vakleerlinge sal kry nie. Maar die teendeel is bewys,
want hulle kry nou werklik cintlik meer. Dit lyk baie asof
die vakleerling wat moontlik die gedagte het om daarop in
te gaan ook sien dat hulle sal 'n beter persoon begin trek in
die nywerheid. Die bedryf saal 'n toekoms he.”

Mnr. E. E. de Villiers, Bloemfontein, het sy waardering
uitgespreek teenoor die vereniging cn aan almal wat dic ver-
gadering bygewoon het vir hulle opkoms in Bloemfontein, en
wens al die besockers 'n voorspoedige huiswaartse reis toe.

Mar. C. Lombard, Germiston, het namens die vergader-
ing die President bedank vir die doelireffende wyse waarmee
die vergadering gelei is.

In afsluiting het die President die vergadering as volg
toegespreek:

thanks; and also to the Secretaries for their efforts on behalf
of the Association during the past year, which has been some-
what different from previous years.

To the Executive Council T would like to express my
appreciation of their tolerance and assistance throughout lhe
year, and to all others who have contributed in any way
the success of this meeting, and 1o our welfare during his
very brief stay in the capital of the Orange Free State.

Finally I must express my gratitude and-that of the
Association to Mr. de Villiers, and his staff, and to the muni-
cipality of Bloemfontein for the privilege extended to us to
hold our Technical Meeting in this city. The arrangements
provided have been very commendable indeed, I am sure you
will all agree; and no doubt these arrangements have contri-
buted very largely to the undoubted success of this meeting.

In conclusion, may I wish you all a safe journey home,
and may we all be able to look forward to meeting again at
a full scale convention some time next year.

Thank you, Baie dankie.”
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Why
aluminium?

Aluminium,
reticulation and transmission, is now_being
used extensively in underground cables by

in addition to being used for

public bodies, municipalities, mining and in-
dustrial undertakings.

Cables having either stranded or solid alumin-
ium conductors are manufactured by allleading
cable companies. They offer the electrical
engineer a technically sound cable, which can
be easily installed, handled and jointed, ot a
fow initial cost
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