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RULES AND CONSTITUTION.

The Association of
MUNICIPAL ELECTRICITY UNDERTAKINGS
of
SOUTH AFRICA and RHODESIA.

1. TITLE.
The name of the Association shall be “The

of South Afnm nnd Rhodesm 7
2. OBJECTS.

The objects for which the Association is formed

are i—
(a) To promote the lm‘/erests of Municipal
¢ lectricity Undertal
(b To bring Municipal Elect'ncal Engineers
and Chairmen and Members of Municipal
Electricity Committees together.
To arrange and hold periodically m eetings
for the reading of papers and discussions
of subjects nppertmnmg to Muniei]
Electricity Undertakings.
To take such action as may be lawful and
expedxent for the protection and defence
rights or interests of Municipal
Elecmcnty Undertakings.

3. MEMBERSHIP.

The Association shall consist of :—
(a) Honorary Members.
b (b) Councillor Members.
k (¢) Engineer Members.
(d) Associate Members.
. (e) Associates.

(

e

(d;
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All Hon. Members and Members of the Associa-

tion of Municipal Electrical Engineers shall ipso
facto become Hon. Members and Engineer Mem-
bers of the Association of Municipal Electricity
Undertakings and existing Associate Mem!
shall be eligible to transfer to the class of
Associate.
4. QUALIFICATIONS.

The qualifications for admission to the Associa-
tion shall be as follows :—

(a) Honorary Members shall be distinguished

(b)

)

persons who are or who have been intimate-

ly with

Undertakings and whom the Association es-
pecially desires to honour for exceptionally
important services in connection therewith.
Councillor Members. The Member whose
Chief Electrical Engineer shall have quali-
fications acceptable to the Council of the
Association shall be the Committee ap-
pointed by the Municipality or Local
Authority to have control over its Elec-
tricity Undertaking and shall be represented
as regards its qualifications to vote by one
member of such Committee.

(c) Engineer Members. The Member shall be

the Chief Electrical Engineer engaged on
the staff of an ici

U ing owned by a ipality or
Local Authority and who has had a
thorough training in Electrical Engineering
and is other acceptable by the Council
of the Association. Any duly qualified
Assistants in an_Undertaking with sales of
over 20,000,000 Units per annum may also
be admitted to this Class on the recom-
mendation of the Chief Electrical Engineer.

(d) Associate Members. The Member shall be a

Technical Assistant engaged on the per-
manent staff of any Electricity Under-
taking represented by its Councillor Mem-
ber and/or Engineer Member.

n2)



(e) Associates. Any Member resigning from the
class of Engineer Member or Associate
Member shall be entitled to apply for trans-
fer to the class of Associate.

An Associate may also be an Engineer in the
employ of the Victoria Falls and Transvaal
Power Company or the Electricity Supply
Commission, who may be engaged in the
public supply of electricity to Municipalities.

5. ADMISSION OF MEMBERS.

(a) The election of Honorary Members and other
classes shall be vested in the Council.

(b) Councillor Members may be admitted on an
application signed by the Town Clerk of the
0! ocal

(¢) Every candidate for election into the As-
sociation as Engineer Member shall make
application on the prescribed form suitably
endorsed by two supporters who shall
either Engineer Members, Councillor Mem-
bers or Members of the Committee of the
Municipality or Local Authority in charge
of the Electricity Undertaking of which the
applicant is Chief Electrical Engineer.

(d) Every candidate for election into the As-
sociation as Associate Member or\Associate
shall make application on the prescribed
form suitably endorsed by the Engineer
Member on whose staff he is engaged.

(e) Every candidate for transfer to the class of

Associate shall make application in writing
for transfer.

6. CONTRIBUTIONS.

Contributions shall become due and payable an-
nually on the 1st day of September which shall
constitute the new Financial Year of the Associa-
tion.
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(a) Honorary Members shall not be required to
pay any contribution.

(b) Councillor Members. In the case of the Com-
mittee appointed by a Municipality or Local
Authority to have control over the Elec-
tricity Undertaking the undermentioned
scale of contributions shall apply :—

up to § million 2 guinneas.
up to 1 million gy
up to 10 million ghuERg
all over 10 million g

ngineer Member in the service of a Com-
mittee making a contribution shall merge
into and form part of such contribution.
When a Committee is not a Member or re-
signs from Membership the Engineer Mem-
bership contribution shall be two (2)
guineas.

(d) Associate Members and Associates. The

() Engincer Members. The contribution of an
E

(e) contribution of Associate Members or As-

sociates shall be one (1) guinea.

Part Year contribution. All members shall pay
the contribution for the year in which they are
elected without reference fo the period of the year
at which their election takes place and they shall
be entitled to receive a copy of the Proceedings or
any other publications issued during such year.

Arrear Contributions, No class of Member
whose contribution is six months in arrear shall
be entitled to attend or take part in any of the
meetings of the Association or to receive any of
the Association’s publications.

Any class of Member whose contribution is in
arrear at any Convention shall deem to have for-
feited claim to membership and his name may, by
the Council, be removed from the register of the

iation, but he shall liable for
such arrears up to the date of his name being
removed.
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7. COUNGIL.

Management. The affairs of the Association
shall be managed by the Council, who shall have

wer to incur any expenditure necessary for the
objects of the Association.

Members of Council. The Council shall consist
of a President Vice President, two Immediate
Past Presidents, all of whom shall be Engineer
Members, and six other Members, two of whom
may be Councillor Members.

Officers of Council. The Officers of the Council
shall be the President, Vice President and Sec-
retary & Treasurer.

Election of Council. Officers and Members of
the Council (other than the Secretary &
Treasurer) shall be elected by nomination and
ballot at the Convention, and shall hold office until
the next Convention. In the event of a vacancy
oceurring during the year the remaining members
shall have power to appoint a member to fill the
vacancy.

Co-option. The Council shall have power to co-
opt any members of the Association or other
person for any special purpose whose services in
their opinion may advance the objects of the
Association.

Election of Secretary & Treasurer. The Council
shall appoint and from time to time determine the
remuneration (if any) and prescribe the duties
of the Secretary & Treasurer who shall hold office
during the pleasure of the Council.

8. MEETINGS.

Council. The Council shall meet as often as the
business of the Association may require and at
any meeting three shall constitute a quorum.
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Convention. The Association shall hold Con-
ventions yearly, (of which the local Press of the
town in which the Convention is held shall be
given full particulars) as far as may be con-
veniently arranged, and at that meeting the
Secretary & Treasurer shall present the Report
and Balance Sheet of the Association for the
immediate past period.

Quorum. At any meeting of the Association
15 shall form a quorum.

Chairman. The President shall take the chair

at all meetings of the Association, the Council

and the Committees, at which he is present, and
shall regulate and keep order in the proceedings.

In the absence of the President, it shall be the
duty of the Vice-President to preside at the
meeting of the Association, and to regulate and
keep order in the proceedings. But in the case
of the absence of the President, and of the Vice-
President, the meeting may elect any member
of the Council, or in the case of their absence any
member present to take the chair at the meeting.

Resolve into Committee. The Association shall
reserve to itself the right to resolve itself into
Committee at any time during its proceedings;
moreover, it shall be competent for any member
to have his paper read and discussed in Committee
if he so desires.

Sectional Voting. When a motion is before any
Convention or meeting of the Association it shall
be competent for any member of either the Coun-
cillor or Engineer sections to apply to the Chair-
man for a “Vote by Section.” This application
shall be granted by the Chairman whereupon each
of these sections shall vote separately on the
motion and unless a majority shall be obtained in
each section the motion shall be lost. On a sec-
tional vote being called for, Associate Members
and Associates shall not be entitled to vote.
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Fifteenth Convention
DURBAN.

Programme
F

Sunday, November Tth, 1837.
80 p.n.—Meeting of Council.

Monday, November 8th, 1937.
90 s.m—Registration, Taue of Papers,

10.0 a. m47()ﬁtml openiug of Conzention by
His  Worship the Mayor of
Durban  (Councillor  Fleming
lu[luamn)

eneral Meetin

v\rummpul Daalatas sl Vit

ors may attend, but only Mem-
Yk e snkitlod o vike)

10.30 a.m.—

AGENDA.
Annual Report of Secretary & Treasurer.

2. Election of President,
8 Yalediotory Address by Betiring Preai-
1. in.lnuml Address.

5. Place of meeting of next Convention.

6. Election of Officers.

7. Supply Regulations.

8. Licensing of Electricians.

9. General.
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The following are the retiring Officers :—
—A. Hodwell; Johannesbure.
| . Gyles: Durb:
Ewer: pmmmumm

Other mmnm—anm n4 mm urban
P. Gray .n.nmme.m...
o ¥ Norren: Cape

fattornate).
3. MeLean: Port Elizabeth
ternate)
. G, I, Swingler: Capetown.

x Jueger: me

. 3. Pirie: Bloemionteln

1.0 p.m.—Luncheon Adinnmmnm.

30 pm. —()penmz of 2 Allehx-inc Exhibi-
tion (City Hall).

80 pm—Civie. Racaption sad Duace,
R.D.L.L Hall, Epsom Road.

Tuesday, November 9th, 1837.

8.30 a.m.—Council Meeting.

9.15 a.m. wum.ﬂ Phowmph in front of

main entrance,
Lmnlmar Stret.

100 a.m.—Paper by Councillor W. James
(Capetown) “A Review of the
Policy of Rate Relief from Munt-
np.l Blectricity  Undertaking

8]



A\

10.0 a.m.—Paper

1.0 p.m—Luncheon Adjournment.

230 “Trip, round the Tnner Harbour,

her circumstances

pormitiing
e Vot putmision; ot BA . A )

andor
Visit to the Congella Power

n.
. tnvitation of the Blectricity
Sappls Commission).

“‘Good Night Vienna'—Pavilion,

uncil Delegates—

Wednesday, November 10th, 1837
9.0 a.m.—Council Mwing.

. Penny
(Cnlamo) ‘Progress and Develal»
ment_of the Natal Central Un-
dertaking of the u.cmmy
Supply Commission.””

1.0 p.m—Luncheon Adjournment.

2.0 p.m.—Visit to Mount Edgecombe Sugar

(by kind invitation of the Natal
Eetates, Ltd)

80 p.n.—Circular drive to Bluff.
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Thursday, November 11th, 1937.
9.0 a.m.—Council Meeting.

100 & —Faper by M2 ©. Kinsman_ (Dur-
relation to

%
LT, Supplies.

110 a.m.—Armistice Pause.

fuller

s M
(Upington) ‘Ad nistration of
$he’ Siaaller Undortakings.”

11.30 a.m,—Pay - h

NOTES :

(a) Tlm Convention will (Ium at 1
harp, giving ample time to passengers
el siabatking ' the ‘oureiiag
mail boat on Thursday.

(b) As the various outings are subject to
transport available, those attending the
Convyention w'*h motor cars are asked to
kindly advise the Secretary of any seats
available as early as possible.

() Trolley Buses leaving Church St. every
5 minutes for Pavilion and Beach, and
Trams Ien\'o . every 5 minutes for
Fpsom Road.
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LADIES PROGRAMME.

Monday, November 8th, 1937.
100 a.m.—Official Welcome—Marine Hotel
oom.

30 p.m.—Opening of All-electric Exhibition
—City Hall,

8.0 p.m.—Civie Reception.

Tuesday, November 9th, 1937.

110 a.m.—Morning Tea (Hostess — the
Mayoress). City Hall, West St.
entrance. floor.

2.30 p.m.—Trip round the Tnner Harbour.
80 p.m.—*Good Night Vienna —Pavil
Marine Parade.

Wednesday, November 10th, 1837.
10.80 a.m.—Visit to Lever Bros.' Soap Fac-

2.0 p.m.—Visit to Mount Edgecombe Sugar
N
80 p.m.—Circular Drive to Bluff.

Thursday, November 11th, 1937.

10.30 a.m.—Morning Tea and Drive.—(Host-
ess, the President’s wife).
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PROCEEDINGS
OF THE

Fifteenth Conwvention
MONDAY, 8th November, 1937.

INTRODUCTORY.

T8 Fifteenth Convention of the Association
of Municipal Electricity Undertakings (Union
of South Africa and Rhodesia) was opened in the
Ball Room, Marine Hotel, Durban, at 10 am. on
Monday, November 8th, 1937, and was attended
by ives from icipalities includ-
ing 31 Councillor Members, 35 Engineer Members,
7 Associates, 24 Engineer Visitors, 34 Trades
representatives, 5 Sundry Visitors and 43 Ladies.

The President, Mr. A. T. Rodwell (Johannes-
burg) in the Chair : Ladies and ‘Gentlemen, it
affords me a great deal of pleasure to introduce
to you His Worship the Mayor of Durban, Coun-
cillor Fleming Johnston, who has kindly consented
to open our Convention. (Applause).

CIVIC WELCOME.

His Worship the Mayor of Durban (Clr. Fleming
Johnston): Mr, President, Ladies and Gentlemen;
it gives me very great pleasure to be here this
morning to open this Convention.

From an experience I had two or three years
ago, I think it was in Salisbury, when I was Chair-
man of the Electricity Committee of the City of
Durban, I know just how you feel in regard to the
business you have before you. I also know the
importance of your business and the benefit that
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must result to the various Undertakings you re-
present. I have to make this admission — that
while I managed to see the proof of your agenda,
I could not find time to read all the papers, because
up to ten minutes ago the clerk had forgotten to
put down that I was to attend this meeting. As
1 have said, I did not find time to read all there
is, but I noticed that in one of the items you want
to find out how you can supply electricity for
nothing. (Laughter).

There is at least one important item on your

agenda, namely the question of Contributions
from Electrical Undertakings for the Relief of
Rates. As the writer states at the beginning of
his paper, this is a very controversial subject, con-
cerning which we all have different views, but
whatever those views may be, you must always
bear in mind that mumclpalltles that trade do not
always make a profit. You have to bear in mind
when you are discussing this matter that it does
not always follow that. there will be a profit; there
may possibly be a los:

1 have in mind what happened in Durban two
or three years ago, when there were certain losses
that had to be provided for. If you have to make
up losses with the right hand T think you will be
able to show that you are entitled to take a small
contribution for the relief of rates with the left
hand. If T have the time I hope to have the
privilege of listening to this discussion. In any
event, I shall be very disappointed if the Chair-
man of our Electricity Committee does not hear
that discussion, because 1 think it will be an
education for hlm this being the first time he has
sat in a Conference of this kind.

There is only one thing T would like to say, and
that is that we have in Durban all the necessary
facilities for Conferences of this kind, and that

we can give you a full measure of interest and
enjoyment. This is undoubtedly one of the most
important Conferences that thas ever come to
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Durban, because it represents all the Electrical
Undertakings in the country, and on behalf of
this City I extend to you all a most cordial wel-
come, coupled with the hope that you will fully
enjoy your stay amongst us. I now have much
pleasure in declaring this Convention open. (App).

The President (Mr. A. T. Rodwell) : Mr. Mayor,
on behalf of the Association of Municipal Elec-
tricity Undertakings of South Africa and Rhodesia,
1 wish to thank you and the City Council*for the
hearty manner in which we have been welcomed
here.

From the programme it is apparent that neither
time mor trouble have been spared to make the
period profitable and enjoyable, not only for mem-
bers, but for the ladies also, We are all grateful
for the facilities for discussion, cultural advance-
ment and entertainment placed at our disposal in
this progressive City, which is situated in such
beautiful surroundings, and we thank you heartily,
Mr. Mayor, for the valuable time you have spared
to us in connection with this Convention. (App.)

APOLOGIES.

The only apologies for non-attendance are from
Mr. Meterlekamp of the Rhodesia Electricity Sup-
ply Commission, Mr. Adcock, Mayor of Port Eliza-
beth, and our old friend Mr. Clutterbuck, Chief
Inspector of Factories. These indicate that most
of our members are present. (Applause).

CONFIRMATION OF MINUTES.

The minutes of the various meetings held last
year have been circulated, and I will ask you to
take them as read, and confirm them.

Agreed.

ANNUAL REPORT AND BALANCE SHEET.

The President : 1 will now ask the Secretary
and Treasurer to present his Annual Report.

1291



FIFTEENTH REPORT and

BALANCE SHEET of the
N cttic of b S T
for the period ending August 31st, 1937.

Mr. President and Gentlemen,

I have the honour to present herewith the
Fifteenth Report and Balance Sheet covering the
affairs of the Association since the 1936 Con-
vention held at Johannesburg.

MEMBERSHIP.
While there has been a few changes and
transfers in membership during the past year, our
total members remain the same, the comparative
figures for the past two years being as follows :—

1936 1937 :
Honorary Memibers 3 2
Councillor Members 51 51
Engineer Members 63 63
Associate Members 4 2
Associates 16 19
137 187

OBITUARY.

1t is with much regret that I refer to the loss
the Association has sustained by the death of
Mr. John Roberts, one of the founders of this
Associatior,

It was at the Port Elizabeth Convention in
1933 that the Association conferred on Mr.
Roberts the distinction of Honorary Member as a
mark of appretiation of his very Keen interest in
the affairs of the Association, and the many
useful contributions he had made from time to
time to our Proceedings.
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LICENSING OF ELECTRICIANS.

While it was hoped that the position in regard
to the Licensing of Electricians would have been
legalised by now it is unfortunate that it was not
possible to have had the necessary legislation
passed yet.

Draft measures prepared by the Governmen:
department concerned are now under the con-
sideration of the various interested bodies,
including our own Association, and there is every
reason to hope that the matter will have the early
consideration of Parliament.

SUPPLY REGULATIONS.

1t is regretted that the publication of Supply
Regulations has been so long deferred, as at our
last Convention it was hoped that they would have
been Gazetted early in the year.

It is however expected that they will be
available at our Convention.

FINANCIAL.

The financial position of the Association is, T
am pleased to say, in a satisfactory position,
though the result of our actual years working
shows a defirit of close on £49. The Income for
the year was practically the same as for the
previous year, but the Expenditure increased by
approximately £95, due partly to cost of Printing
and Reporting of the Proceedings which was much
larger than any of our previous issues, to which
is_added the Secretarial expenses in connection
with which was the largest Convention yet held.

The arrears only amount to £8 5s. 0d. of which
£6 6s. 0d. is in respect of Subscriptions for the
period 1935/36 and which I recommend should be
written off as irrecoverable and the names of
those concerned should be removed from the
register.

1 would again direct members attention to one
way in which our funds may be assisted, and that
is by the purchase of extra copies of our pro-
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ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS

uth Africa and Rhodesi

REVENUE AND EXPENDITURE ACCOUNT FOR THE YEAR
937

Expenditure :
Convention Expenses— £
Reporting FER a2
Secretar, 20
1
15

T e papers
Programmes and Badges

Statistical Tables

Danation (World Power Conference)

Printing Proceedings

Sundry Printing, sm,unorv &e. 31
sales

Salary—Secretary
Secretarial expenses —
MEA.
Postages and Rail
Telegrams and Phones
Sundry

Bank charg
Lok recovessd

Written off—
Subseriptions, 1934/35 ...

1st September, 1836 to 31st August, 1

Revenue :
ad 2 a
0 0 Subscri
25 Proceedings
7 6 Adrertisementa
40
92 311 Sintinial Tublas
330
00 0
10 0 0
15419 6
56
26
16 3 0
80 0 0

29 8 2
— 461
Balance heing excess Expenditure over
990 Revenue Sl
£09 13 6

£ s

£ s d
219 9 0
7015 0
420
514

20 0

4813 6

£409 13 6
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BALANCE SHEET AS AT 31st AUGUST, 1037.
Assets :

Liabilities : i
£ad 2ad | £sd £ 4
Subscriptions paid in advance 330 Investment—
Accumulated Fund— Union Loan Cortificte - 200 0 0
alance as at 31/8/30 31611 8 Aceracd Interes L. 84
Tess loss for year 4813 6 B iy 4
i it Sundry Debto
20718 2 Sbscriptions for lo30/36 - 660
Add acorued Interest do. 1936/37 110
Union Loan T i 199,94 | IMEA 19337 .. .. 18 0
e T N 16 -

| Cash at Bank .

POOLE,
Secretary and Treasurer.

I certify that T have examined the books and vouchers of the Association and that the above Revenue iind Expen
ditura. Statoment and Balanco Shoet are correctly drawn up 30 a8 to exhibit a correct view of the affairs of the
Assooiation, sccording to the information and explanations given and as shown by the books.
4 0. JouusToN,
30/9/37. rtered Accountant (S.A.)



ceedings, so that at least each member of their

mmittee is in possession of a copy; it will be
noticed that subscriptions alone only covers just
half of our expenses.

Iam
Mr. President and Gentlemen,
Yours, fmthfu“y,

0OLE,
30th. September, 1937 \ecraﬂnn “and Treasurer.

Mr. Horrell (Pretoria) : I have much pleasure
in moving the adoption of the Report and Balance

Mr. Marchand (Witbank) : T second.
Agreed.
CONDOLENCES.

The President : It is with deep sorrow that we
have to record the death during the year of Mr.
John Roberts, of this City, and Mr. Gunther, of
Springfontein.

Mr. John Roberts was one of the pioneers of
this Association, its second President and for
many years a Council member. The distinction of
Honorary Member was conferred on him to mark
our appreciation of his outstanding services. Our
late colleague’s work in the Association and muni-
cipal electrical engineering in South Africa is an
inspiration to us all, and is so well known that it
needs no eulogy from me, His quiet manner and
sound judgment had a great influence on our de-
liberations and discussions, and his work and in-
fluence in this City, in the Association, and South
Africa as a whole is a monument to his memory.
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1 move that this Association places on record
its deep regret at the loss sustained through the
death of Mr. John Roberts, Past-President, and
its deep appreciation of the valuable services ren-
dered by him to the Association. I ask you to
rise as a mark of respect to their memories.

ELECTION OF PRESIDENT.

The President : We have now to elect our
President for the ensuing year, and it gives me
much pleasure to move from the chair that Mr.
J. H. Gyles, Vice-President, be elected President.
(Applause).

Mr. Clinton (Salisbury) : Isecond that.

The President : There being no other nomina-
tions T have great pleasure in announcing Mr. J. H.
Gyles, City Electrical Engineer of Durban, as
President, and I will now ask him to assume that
position with our sincere congratulations and the
wish that he may have a very successful year of
office. (Applause).

(Mr. Gyles then took the Presidential Chair).

The President (Mr. J. H. Gyles) : I thank you
very much indeed for the great honour you have
conferred upon me by electing me as your Presi-
dent for the coming year, and T shall refer to it
further in the course of my Presidential address.
T will now call upon Mr. Rodwell to deliver his
Valedictory address.
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Retiring President’s
Valedictory Address.

by A. Rodwell, M.1.E.E., M.I.Mech. E.,
Chief Engineer and General Manager, Electricit,
Department, Johannesburg.

Gentlemen,

When you honoured me by electing me President
of your Association last year, I aspired to a pro-
gressive policy, to emulate’ those eminent in
electrical engineering fields who have preceded me.
I£ T have in any way failed to reach the standard
set it is not for lack of endeavour but rather due
to the ext of the
burg City Council's electricity undertaking neces-
sitating my absence overseas for a portion of the
period of my Presidency, coupled with the
enormous field of work now covered by our pro-
fession.

My term of office has been particularly pleasant.
The year has been crowded with important events
and developments, commencing with our “Coming
of Age” Convention at the Empire Exhibition
which coincided with Johannesburg’s “Golden
Jubilee” Celebrations.

There was a record attendance at the Conven-
tion, 51 towns being represented on the Association
at that time, but there are a number of small
towns which are not yet represented and this
involves a definite loss to the ratepayers of those
towns which are eligible, It is sincerely to be
hoped that those who guide the destinies of such
towns will, in a spirit of co-operation and with
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an earnest desire for their advancement, insist
that the amenities of the Association shall in
future be available to their communities through
representative members.

Dealing with “Supply Regulations,” at the last
Convention 1 announced that, taking as a basis
the suggested by-laws prepared originally in Cape-
town, a Safety First Committee on which our

iation was fully sitting_in
together with r ives of all
allied interests reached agreement on all points.
The onerous duty of correlating all the various
amendments was undertaken by Mr. E. T. Price
of the Electricity Supply Commission and it was
hoped that the completed work would have been
in your hands some time ago, but the extraordinary
developments taking place with the consequent
Tush of work devolving on the Electricity Supply
Commission's officials prevented this; the regula-
tions are, however, now ready for distribution and
the subject will be elucidated by Mr. Milton of
the Electricity Supply Commission.

A considerable amount of work has been done
by past Councils of the Association to place the
“Licensing of Electricians” on a sound basis. This
matter is recognised as one the the utmost impor-
tance to ensure a reasonable standard of work and
materials in ions and electrical i it
Our efforts in this direction with the present
arrangement do not achieve the standard desired.
Without proper and adequate legislation there is no
solid foundation on which to build. This was dealt
with at some length at our last Convention and as
a result unanimous resolutions from our Associa-
tion in connection with this matter were for-
warded to the Secretary for the Interior. In view
of the sympathetic support of that Department
and the Department of Labour, it was hoped that
legislation would place the matter on a satisfactory
basis during the year under review, and strong
representations to attain this end were made by
the City of Capetown and allied interests there.
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As a result of the failure to enforce by-laws
satisfactorily at Johannesburg, meetings were
held there and representations were made to the
Department of Labour by representatives of the
following bodies :—

Johannesburg Board for the Licensing of Electricians ;
South African Institute of Electrical Engincers ;
Institution of Certificated Engineers ;

Master Builders' & Allied Trades’ Association ;
Witwatersrand University ;

Amalgamated Engineering Union ;

South African Electrical Workers’ Association; and
Building Workers' Industrial Union.

The Johannesburg Licensing Board was notified
by the Secretary for Labour that it had now been
agreed that the licensing of electricians should
be controlled by that Department under the
Factories Act by suitable regulations to be applied
throughout the Union of South Africa, Steps were

en to prepare an amending Bill dealing with
the licensing of electricians and contractors but
owing to the time required it was not possible to
introduce the necessary legislation during the last
parliamentary session. Whilst the delay is regret-
table, it appears almost certain that we may epect
suitable legislation to be enacted during the forth-
coming session of Parliament, thereby placing this
matter on a sound foundation, to the benefit of
the people of South Africa,

The expansion of the industry and increasing
demand for electricity shows no sign of abatement.
The increase for the year ending June 1937 over
the previous year of the undertaking with which
the writer is connected was :—

Unit output .. .. 259 per cent increase ;
Maximum demand ..  27.9 per cent increase ;

and the rate of increase is accelerating. This, in
common with other electricity undertakings, not
only necessitates the provision of additional plant
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and equipment but also introauces problems
associated with large increases in fault rupturing
capacity and inadequacy of existing plant to deal
with the altered conditions. Whilst it may be
possible to obtain an increase in capacity from
existing swi Y ion of its i
this can only be effected to a limited extent.

The growth towards larger sizes of equipment
requiring new principles of design and constant
new development brings about that bugbear of
the engineer—the necessity of scrapping existing
plant due to obsolescense long before it has served
its useful “life” under the conditions which pre-
viously attained and on which the capital charges
were based.

During my recent visit overseas, I was privileged
to study these problems and themethods employed
there to meet similar conditions. Unfortunately,
great difficulty is experienced in keeping pace
with the increasing demands at the present time;
the armaments race has seriously affected delivery
of plant and materials, and there is little indication
at the present time that these difficulties will be
minimised in the near future.

Associated with the problem of attempting to
make provision for anticipated increases in demand
is the question of estimating the cost thereof.
When prices are reasonably firm and labour dis-
putes non-existent, the costs may generally be
estimated with a fair degree of accuracy but, due
to increased costs of material and production in
recent times, many estimates of evena few months
ago have of necessity to be increased. The demands
must, however be met and as far as possible there
should be no diminution on this account of neces-
sary additions and extensions to generation and
distribution plant for electricity supply. Failure
to make provision to meet demand will result in
retarding progress, to the disadvantage of the
communities served and with the possibility or
public rebuke to those responsible for the fur-
nishing of their requirements.
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In spite of the difficulties the rate of advance-
ment in electrical engineering has been pheno-
menal, and we should anticipate plant requirements
rather than wait on events. 27l
=

1 was privileged to attend the International Con-
ference of Electric High Tension Systems held in
Paris during last June—July (1937) as the official
delegate of the South African National Committee
of the World Power Conference, when papers of
exceptional merit dealing with the remarkable
progress of our profession in this particular field
of endeavour were read and discussed, and in-
spections were made of existing plant and equip-
ment.

1 regret that in an address of this nature it
is only possible to refer to the vast amount of
information available from a perusal of the papers
submitted dealing with high tension generation
and transmission, high speed circuit breakers and
insulation together with a_considerable amount
of research work on lightning and surge protec-
tion.

One of the outstanding achievements of the
year is the development of the super tension
cable. France has 11.5 miles of 220 k.V. under-
ground cable for transmitting electric energy
through a densely populated suburban area in
successful operation. This oil filled cable is
capable of carrying 150,000 kVA; the charging
kVA is 65,000. Great Britain has placed in com-
mission an experimental length of nitrogen filled
cable. The nitrogen gas has been operated at high
internal pressures. Transmission by overhead
lines of even higher voltages is in operation for a
distance of 200 miles. Such high voltages are
generally associated with long distance trans-
mission where hydro electric power is available
and donot come within the sphere of the municipal
engineers of this country at this stage. We have
ample coal supplies which are extremely cheap
at the pithead but, with the high railage rates
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CAPE TOWN'S
NEW POWER STATION

Will have
a Waygood-Otis Passenger
lift in the boiler house.

Van Riebeck looks on
at a steadily growing Cape
Town — That Waygood Otis
lifts have played a big part
in this growth can be judged
by the fact that 85% of
Cape Town's lifts are by

Waygood-Otis.
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Sole Distributors
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P.0. Box 3093, Tel. Add.: “WILSHERD.” "Phone 83-4934.
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BALFOUR HOUSE,
P.O. Box 1459. 18, St. George's Street, "Phone
CAPE TOWN.




on coal transported in our country, the costs are
increased to such an extent that they tend to
stifle industry depending on electricity supplies;
it is therefore, not inconceivable that in certain
situations high'voltage transmission of power may
be substituted for railway transported coal in cer-
tain areas in the future.

The changes and improvements which have
taken place in the construction and operation of
power stations is remarkable. The foresight,
economic planning and action taken by Britain
in ing the in
fewer stations in groups opetatmg large units on
the base load principle has resulted in an improved
form of efficiency and considerable economy in the
cost of production. The growth of the size of
alternators and amount of power distributed has
raised many difficult problems, involving new
designs of switchgear and methods of control and
production, which have been ovecome successfully.
Scientific research and design in production and
industry have become increasingly recognised and
co-operation continues to reduce the time lag
between the scientific discovery and its industrial
application in the manufacture and putting into
operation of electrical machinery and equipment.

As municipal centres of population grow in areas
and numbers, the problems of the municipal elec-
trical engineer become of greater complexity, but
as cheaper electricity supplies become available
over larger areas the progress of the future will
exceed that of the past. We have not reached the
fringe of saturation point. It is the privilege and
duty of the engineer to formulate schemes, give
advice and endeavour to curtail the periods of
waiting and possible unnecessary discussions which
may cause undue delay. Our Association and these
Canventmns will continue to promote progress by

of ideas and i: ion, not only
Betiiin engineer members but with our councillor
members, creating a better understanding of the
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problems to be tackled and ico-operation in their
solution to the benefit of the cities and towns we
represent.

1 wish to express my personal thanks in addition
to that of the Council to our able Secretary, Mr.
Poole, for the efficient and willing help given to
us at all times. The sound state of the Association
is largely due to his efforts and we record our
appreciation of his unremitting attention and
assistance.

My duties have been mitigated by the support
of the Vice-President and Council, for which T
thank them heartedly, and this valuable assistance
we know will be 2xtended in the same measure to
our new President. (Applause).

Presidential Address.

by J. H. Gyles, M.1.E.E: M.S.A.LE.E.
City Electrical Engineer, Durban.

1 desire to express my appreciation of the great
honour you have conferred upon me in electing
me as your President for the year 1937/38. I am
a comparatively new member of the Association,
and am fully aware of the many difficulties of
the position, in accepting which, I am relying on
the support and assistance of all the members in
order that I may worthily uphold the best tradi-
tions of the office so ably held by my predecessors.

These conferences are held not only that we
may discuss our problems with our friends and
develop our undertakings on the best lines to suit
local conditions, but that we may endeavour as the
years go by to attain to the ideal of common re-
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gulations and conditions, which include, as far as
practicable, a standardised system of tariffs of
charges to consumers.

Many of you present here to-day will recall—
with pleasant memories, I trust—the last Con-
vention of this body held in Durban in December,
1924, nearly thirteen years ago. The number
thirteen is popularly supposed to be closely
associated with bad luck but the past thirteen
years have certainly brought good fortune to
Durban and its electricity undertaking. Our last
Convention locally coincided with the first El
cal and Wireless Exhibition on a large scale to
be staged here, as well as with the opening of the
Broadcasting Station, the first municipally-owned
establishment of its kind in the world. The Ex-
hibition was the first step in the “All-electric
Home” campaign which has resulted in our city
becoming one of the most highly “electrified”
centres, not only in South Africa, but probably
throughaut the world. It may be both interesting
and profitable to look back for a moment to the
year 1924 and Visualise the progress that has
taken place since that date. Statistics, so dear to
the heart of every Engineer, show that the total
sales of electricity for the Municipal Year ended
31st July, 1924, amounted to just under 42,000,000
units, while for the year ended 31st July, 1937,
they totalled nearly 164,000,000. The maximum
load on the system increased during the same
period from 11,150 k.W. to 57,600 kW, and the
number of consumers from 18 12 to 81,353,
Street lamps, another important indication of a
city’s progress numbered 3,487 in 1924 and 11,510
in 1937, Tn the former year there were 704 electric
ranges, 796 electric water-heaters, and no electric
rs connected to our supply. at the end

of July of the present year these figures had risen
to 15729 ranges, 8,116 water-heaters, and 10,564
refrigerators.

To satisfy the particularly financially minded,
I must add a few extracts from the City
Treasurer’s Abstract of Accounts, these, it should
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be noted, being for the years 1924 and 1936, the
1937 flgures not being yet available in their
audited form. Our revenue in 1924 amounted to
£260,000 and in 1936 to £625,694. Our borrowing
powers and gross capital outlay have both approxi-
mately doubled, the former rising from £1,050,000
to £2,200,000 and the latter from 9983716 to
£1,884 005. The accumulations in Renewals Fund
and Sinking Fund were respectively £229,670 and
£91,814 in 1924, and £737,347 and £324,002 last
year. The total contributions to the Bomugh
Fund in relief of rates,—here T am aware I am '
treading on delicate ground — have risen from
£365,075 to over the million mark—&£1,053,875, to
be exact, while the Working Balnnce Reserve
increased from £20, ,000 to over £104,000.

The sales of current for all purposes given above
as approximately 164,000,000 units (the actual
number being 163,860,913) show when dissected
under the various headings that private con-
sumers’ lighting, heating and cooking demands
account for 55.1%, of the total, followed by private
power requirements, 287, of the total, Government.
consumption for lighting and power, 7.9, tram
ways and trolley-buses 4.3%, street lighting 3/,
and Municipal power and lighting 1.7%/,.

In 1924 all current demands were met by the
Municipal Power Station at Alice Street, the
negotiations being then in progress which led to
the establishment of the Congella Undertaking
of the Electricity Supply Commission, whose
generating plant was put into commercial service
on the 1st November, 1928. Prior to this the
Municipality, in collaboration with Messrs. Huletts
Refineries, 1td., had inaugurated a waste-heat
plant at the Company’s factory at Rossburgh.
This plant is still operating satisfactorily and
economically to both parties, and extensions are
at present under consideration. The Alice Street
Station has for the past five years become a peak-
load source of reserve plant during the winter
months, and the wisdom of its retention was
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proved as recently as the beginning of August,
when a rainstorm of almost unprecendented
localised severity temporarily placed the Congella
plant out of service ,the Alice Street plant pro-
viding a limited supply which met the most urgent
demands of our consumers until normal conditions
had been restored.

The
domestic electrical applmnc,es Ihave already bneﬂy
referred to, and in emphasising its remarkable
success I may take this favourable opportunity of
paying a tribute to the memory of my predecessor,
Durban’s first Borough Electrical Engineer, Mr.
John Roberts, who passing at the age of 64 years
took place since the last Convention of this
Association. His name will go down as one of
the pioneers of the electrical industry in South
Africa, and the benefits he brought to this city
alone it is difficult to estimate at their full value.

Municipally, much progress has taken place in
the thirteen years we have been reviewing.
1982 “Greater Durban” was created by the in-
corporation of certain of the adjoining suburbs
and_this has resulted in a large increase in
engineering responsibilities, more especially in the
civil engineering field, as the areas had been fully
electrified prior to incorporation. Three years
later, in 1935, the Borough of Durban, which had
been created in 1854, blossomed into the full glory
of a “City,” and my position, along with that of
other Municipal officials, was honoured with an
amended title.

Another important local event in the engineering
field was the extension last year of railway elec-
trification to the port from the former terminus
at Cato Ridge.

The habits of our residents, also, have changed
in the period we are reviewing; they have become
definitely electrically-minded, as already referred
to, as well as car-minded and air-minded. The
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ever increasing popularity of the motor car has
vitally affected the municipal transportation
system, and in turn detrimentally affected the
tramway and trolley-bus load on the electrical
mains. The migration of large numbers of con-
sumers from self-contained homes to flats is
evidenced by returns which I have received from
the Building Inspector showing that'for the year
ended 31st July 1935, 66 plans were passed by the
Municipality for new flats at an estimated cost
of £408,070; July, 1936, 83 plans, estimated icost
£418,606; July, 1937, 165 plans, estimated cost
£734,070, or a total for the three years of 314
plans, to cost £1,560,646. This year’s total of
165 plans allowed for 423 individual flats of one
room, 607 of two rooms, 365 of three rooms, and
40 of four rooms. Similar stories could be told
of every urban centre throughout the sub-
continent represented here to-day, and they indi-
cate a problem which we electrical engineers must
face. Our domestic consumers may be said to have
taken to living “in layers” instead of occupying
houses and cottages as in past days when our
tariffs of charges were formed, and these changed
conditions will, T believe, eventually necessitate
radical alterations in at least those two-part tariffs
of charges for electrical energy whose standing
charge portion is based on the rateable value basis,
as T very much doubt if flat dwellers under such
tariffs are bearing their fair proportion of those
costs which the standing charges are designed to
cover.

The question of the provision of reserve plant
in power stations, and the cognate subject of the
interlinking of stations, have become prominent
both locally and elsewhere during recent years,
and will tend to become {acreasingly so as time
goes on and demands for cheap electrical energy
continues to grow. While a few years ago some
power stations had surplus plant installed, I
believe that this is the case to a much less degree
to-day, and with present prices of machinery and
raw materials such as copper, generating condi-
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tions would have to be particularly attractive as
regards ample supplies of cheap fuel water, and
land for extensions, to warrant heavy additional
capital expenditure on any one station in order
to augment the output of another station by the
provision of expensive overhead or underground
connecting lines between the two stations. Even
where, as in the case of the suggested interlinking
of the Colenso and Congella power stations of the
Electricity Supply Commission, the provision of
such lines would appear beneficial from the purely
engineering point of view, the financial implica-
tions and the difficulties of arranging wayleaves
along the most direct or convenient route often
make it necessary to abandon projects of this
nature.

‘While both urban and suburban street and road
lighting has made great strides during recent
vears in this as in other countries, much yet
remains to be done, and in this connection I feel
that the time has arrived for the larger Munici-
palities to take up with the Provincial authorities
the question of the subsidising of road lighting
between the more important towns and villages.
To take a case in point, let us consider for a
moment the main road between Durban and
Pietermaritzburg which, as is probably well known
to most of us here to-day, may be looked upon as
a good all-weather road,
narrow in parts, and subject to heavy mist con-
ditions at certain times of the year. While not
suggesting that lighting might be provided of
such intensity as to penetrate these mists or
eliminate the dangers they present, the installation
of road lighting on even a moderate scale would

o much to improve both the safety of the route
and the attractions of the drive by night. Were
the Provincial Administration prepared to sub-
sidise the Durban and Pietermaritzburg Munici-
palities and the Electricity Supply Commission, a
scheme might be devised for each of these bodies
to extend the road lighting from the nearest
existing source of supply, and by the most
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economical means, until the whole route was pro-
vided with illumination on a reasonably generous
scale. While I have used the Durban-Pietermaritz-
burg section as an illustration, I feel sure that
other engineers are aware of roads in their own
districts, but outside their jurisdiction, carrying
heavy traffic, the provision of adequate illumina-
tion along which would result in a reduction of
the accident rate, and would be of considerable
assistance to the pedestrian as well as to the
motonst. T realise that he proposal contains many
problems which render it difficult to effect but
these have been overcome in other parts of the
world, and they will have to be faced in this
country sooner or later, so the sooner the better.

1 wouald remark very briefly on a subject which
has been very much to the fore in the past few
years in overseas countries; I refer to the develop-
ment of apparatus for the testing of the rupturing
capacity of switchgear, one important effect of
which has been the derating and rendering ob-
solete of switchgear equipments which have only
been in service for a short time, and which when
purchased were considered to be capable of taking
care of any fault that could possibly occur in the
particular position over a period of years, but
which now as a result of the research and ex-
periments that have taken place may be con-
sidered to be on]y capable of mterruptmg a fnult
of lesser
has been adopted locally to a certain extent is the
transfer of such gear to a substation of what
might be considered minor importance, in which
the fault current to be interrupted is of lower
value, and within the range of the derated gear.
If this were not possible it would become necessary
to make alterations in the amount of the Renewals
Fund contributions in respect of all such gear as
is likely to become “dated,” and which cannot be
used elsewhere, before the end of its original
calculated life has been reached.

a8



In my opening remarks I referred to the
opportunity afforded by these conferences for the
consideration of the problems with which we as
engineers are faced; one of these problems is the
question of the protection of the public from
electric shock, and we have on the programme this
year a paper bearing on this subject. In this
connection there appears to be a considerable
amount of misconception as to the extent to which
fatal accidents are due to contact with live electric
mains, and I am fortunately able to submit some
official details in respect of the Union of South
Africa which effectively refute the popular idea
of the frequency of such fatalities. The figures
cover all races and all circumstances falling within
the purview of the Government Department of
Labour. In the year 1932 only two deaths were
cnused by contact with electric mains, one being

t of a painter working on the roof of a house
who touched the service wires, and the other that
of a linesman employed in the Durban Municipal
Flectrical Department who without any doubt
committed a breach of the Department’s printed
instructions in working near high tension lines
without taking the prescribed precautions. In
1933 five deaths occurred in connection with
electric mains, comprising an European child who
came into contact with live wires on a roof, an
European woman electrocuted in a swimming bath,
a labourer handling a defective electric lamp, and
two workmen engaged in painting transmission
line poles, no details of the circumstances being
available. Five deathes also occurred in the year
1934 from electrical causes, being confined to
children and members of the general public, one
being a crane-driver who handled a trolley-wire
which he thought had been switched off from the
mains. In 1935 the latest year for which statisties
have been supplied, four European were killed,
two being boys plnylng on roofs, and one a builder
carrying a damp piece of timber which came into
contact with an overhead high tension line. The
cause of the fourth fatality is not stated.
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T do not propose to take up more of your time
in view of the heavy agenda to be considered in
the comparatively limited time at our disposal; I
have merely touched on certain points which may
be considered worthy of attention. In i
you one and all to our city, I trust that this Con-
vention will be entirely successful in every respect;
that its deliberations will be carried out in the
spirit of tfoleration and harmony which has
characterised previous Conventions; that we shall
finally separate feeling that our time has been
well spent, and that we shall return to our normal
duties befter equipped to serve our employers,
the Municipal Councils and the ratepayers whom
they represent, in the very import work of the
supply and distribution of that vital factor in
modern life—ELECTRICITY.

(The meeting adjourned from 11.5 a.m. to 11.30
am. for refreshments).

VENUE OF NEXT CONVENTION.

The President : We now come to the question
of the Venue for our next Convention.

Councillor James (Capetown) : May I, speak-
ing on behalf of the Mayor and the City Coun-
cillors of Capetown, extend to you an invitation
to hold your next Convention in that City, and
at the same time may 1 assure you that if you
accept we will give you a very cordial, happy, and,
we hope, a very interesting reception. (Applause).

Councillor Hofmeyr (Stellenbosch) : Perhaps
you will allow me, Mr. President, to express the
hope that when you come to the Cape next year
Stellenbosch will be incorporated in your pro-
gramme of enjoyment. When you were last in
Capetown you afforded us an opportunity of
entertaining you, and we would be very happy to
do so again. '

1501



The President : We are very pleased to accept
the very kind invitation of Capetown for next
vear’s Convention. The visit there is sure to be
most interesting and we are bound to enjoy our-
selves and T hope it will be possible for us to pay
a visit to Stellenbosch.

ELECTION OF VICE PRESIDENT.

1 now call for nominations for the position of
Vice-President.

Mr. Ewer (Pictermaritzburg) : T would like to
propose Mr. Swingler (City Electrical Engineer
of Capetown) as Vice-President.

Mr. Jagger (Ladysmith): 1 have great
pleasure in seconding that.

Mr. Swingler (Capetown) : I thank both my
proposer and seconder for putting my name for-
ward, but I have been President once. I have on
my staff one of our members who has done much
more for the Association than myself probably
and I shall not feel in any way slighted if you
would consider my colleague, Mr. Eastman, as
Vice-President in place of myself.

Mr. Horrell (Pretoria) : Mr. Eastman has been
a member of this Association for a consxdernble
time, and has done excellent work, and while T
personally would like to see Mr. Swin; ngler as our
Vice-President I do not think what he has said
should be lightly set aside. 5

Councillor Middlebrook (Durban) : I think it
would establish a most undesirable precedent were
we to adopt the suggestion put forward by Mr.
Swingler. The honour is one which should be
borne by the chief executive of the Electrical
Undertaking in the town where the Conventmn
is to be held; therefore I cannot support Mr.
Swingler’s revresentatmns
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Councillor James (Capetown) : Mr. Swingler,
with becoming modesty, has put forward the name
of Mr. Eastman, and I for one can appreciate his
point of view. As one who knows the close co-
operation that exists between him and the mem-
bers of his staff, T fully realise why he has put
forward the name of Mr. Eastman, He has done
S0 because he feels that it will be in the best in-
terests of the Association that we should give an
opportunity to a young and most promising mem-
ber of this Association of being its President.

Mr. Ewer (Pietermaritzburg) : If it is the
wish of the meeting I am quite prepared to with-
draw my proposition. (Mr. Jagger, as seconder,
also withdrew).

The President : The original resolution has
been withdrawn, the proposal now is that Mr.

. A, Eastman of Capetown be elected Vice-
President. Are you agreed?

Agreed.
ELECTION OF COUNCIL.

The President : The next item on the agenda
is the election of two Councillor and four Engineer
Members of the Exéeutive Council.

Mr. Rodwell (Johannesburg) : The Association
has received great help by having Councillor mem-
bers on its Council. It gives the local authority
Couneil members an opportunity to take part and
assist, not only at the Convention’s general pro-
ceedings but also in the work of our Council. Tt
is desirable that representatives of the com-
munities should take part in all these delibera-
tions, to maintain continuity of interest.

1 therefore propose as Councillor Members :—
Councillor Capell—Durban ;
Councillor James—Capetown.

This was seconded and agreed to.
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Two ives, Councillor Mi of
Durban, and Councillor Hofmeyr, of Stellenbosch
were proposed, seconded and declared elected.

The President : 1 now call for nominations for
four Engineer Members.

The following were duly proposed and seconded:
Messrs. Nicholas, Horrell, Harvey, Ritson,
Pirie, Clinton and Newcombe.

A ballot being necessary, Messrs. Muller and
Robbins were appointed scrutineers, and the fol-
lowing were declared by the President to be elec-
ted—

J. 8. Clinton (Salisbury) : L. L. Horrell (Pre-
toria) G. M. Pirie (Bloemfontein); A. Q.
Harvey (Springs).

REPRESENTATIVE ON WORLD POWER
CONFERENCE.

Mr. Horrell (Pretoria) : I have pleasure in
proposing Mr. Rodwell of Johannesburg.

Mr. Pirie (Bloemfontein) : 1 beg to second.
Agreed.

REPRESENTATIVE ON SOUTH AFRICAN STANDARDS
INSTITUTION.

Mr. Harvey of Springs being the representative
in the past, was unanimously re-elected.

Councillor Middlebrook (Durban) : Could we
perhaps have an account of his stewardship ?

Mr. Harvey (Springs) : All T can say is that
these meetings are held every month. We go into
various specifications and see how far they are
adaptable for South African use. It is not neces-
sary for me to go through the long list now.
During the past year quite a number have been
dealt with. The list is published in the pro-
ceedings of the Standards Institution.
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Councillor Middlebrook (Durban) : I think it
will be an advantage next year if we can have a
report before us for consideration.

PAPERS SUB-COMMITTEE.

The President : I now ask for nominations for
the Papers Sub-Committee.

The following members were duly proposed and
seconded : .
J. H. Gyles—President ;
H. A. Eastman—Vice-President;
G. G. Ewer—Past President.
E. Poole—Secretary & Treasurer.

Agreed.
GENERAL.

Councillor Spilkin (Umtata) : Under ‘General’
1 wish to raise a matter of some importance, and
that is in regard to some scale on which the salary
of the Electrical Engineer may be based.

1 feel that this Association has progressed in
such a way and become one of the biggest in the
country that the time has arrived when this
question should receive proper consideration. T
understand there is a salary scale drawn up by
the Home Association based on the units con-
sumed, and if it is good enough for other places
it is good enough for us.

1 therefore move that the Council of this
Association consider this matter and further re-
port.

Mr. Horrell (Pretoria) : T beg to second.

Carried.

Councillor the Rev. G. R. Veel (Kokstad :
Under the heading “General Business” T would
ask the indulgence of the conference whilst T men-
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tion one matter of particular interest to the small
towns represented here, It arises out of the able
address of the retiring President, where he pleads
for greater support for this conference on the part
of smaller Municipalities.

1 have made a rough estimate of the proportion
of Electrical Undertakings supplying above and
below 500,000 Units per annum, and I find that
the figures are as 33 to 122. That is the smaller
Undertakings are in a majority of 4 to 1; and a
perusal of our agenda suggests that this majority
may be only accademically, but not practically
interested in the greater part of our programme.

On studying the preliminary agenda I realised
that perhaps we ought to provide more time for
the discussion of problems which are of practical
interest to the smaller towns. For instance, on
the agenda there are two papers which have
special interest to the majority, but these are
both relegated to the closing day, and there will
be scant time to discuss them. Again, a very in-
teresting paper deals with the progress  and
development of the Natal Undertaking (Colenso),
but is of accademic rather than practical interest
to the majority of smaller towns, which can never
be on that particular supply. Then there is a
paper dealing with Rate Relief, which can only
interest a comparatively small number of Munici-
palities, and which appears to be a hardy annual.
T hope it will be definitely disposed of at this Con-
vention, (Hear Hear).

In the large majority of small Undertakings
we are lucky if we even come out with even a very
small balance to our credit. Subjects which can
refer only to the larger Municipalities might still
be dealt with at future Conventions, but at the
same time I suggest there should be a duplicate
session for the benefit of those who have very
little interest in those particular subjects. ~We
Councillors want to go back to our Councils with
something practical to guide us in our work. For
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instance, T thought we might very well have had a
further profitable discussion on Mr. Milton's most
interesting paper of last year. If, however, it is
not possible to have duplicate sessions, it might
still be possible to have more papers of special
interest to the smaller Municipalities placed on the
agenda; and to enable their being full discussed,
the time allowed to the Convention might be ex-
tended by a day or two.

Many representatives here come from very far
afield; and it must be disappointing to some who
have journeyed so far, to find that the papers
which'are of practical interest to them are placed
at the end of the agenda, and that there is no
time for ample discussion. If weare to have papers
that are of interest to large Municipalities only,
then T suggest we should have (a) duplicate
sessions, or (b) priority should be given to sub-
jects of general interest to the majority, or (c)
there should be an extension of the time allowed
to the Convention.

Mr. Ewer (Pietermaritzburg) : As an alter-
native I suggest that we take Thursday's papers
on Wednesday.

Mr. Rodwell (Johannesburg) : As a member
of the Papers Sub-Committee, I would likerto point
out that all papers brought forward are considered
fully, and when papers are received from the
smaller towns, they are given a place on the
agenda. It has been difficult to get sufficient
papers from the smaller towns, and, therefore,
papers from the larger centres have been pre-
sented.

Councillor Coetzee (Springs) : I would not like
to see anything savouring of favouritism in con-
nection with this matter. After all, the smaller
towns must learn from the larger. Some attempt
should be made to arrange the papers in such a
way that particular subjects in which the smaller
towns are interested might come up earlier on
the agenda. y
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My impression is that the smaller towns receive
quite as much attention as they are entitled to in
regard to the various problems that arise. (hear,
hear).

Mr. Sparks (Pietersburg) : As the engineer of
2 small Municipality, I would like to say how much
We owe to the engineers of the larger Municipali-
ties. It is quite true that many of the smaller
towns are growing, but if we did not get the bene-
fit of the advice and experience of the larger
Undertakings how would we be able to meet the
difficulties that confront us in connection With
that growth and development ?

Mr. Nicholas (Umtata) : We come here to be
educated from the experience of other engineers;
we learn how their troubles are being overcome
and thus we of the smaller Municipalities benefit
materially. The same thing is happening in many
other directions. Take, for instance, the motor
trade and the development of motor engineering
all over the world. I do feel that although the
benefit of the papers we hear and discuss may not
be felt now, we are being educated to perform our
jobs more ®fficiently.

The President : I think we must thank Coun-
cillor Veel for the suggestion he has put forward.
Personally I feel it would be inadvisable to make
any alteration in the existing programme, which
always receives the fullest consideration from the
Council, but I think we might put Councillor
Veel's suggestion before the Council, and if you
agree to that course I will see that it is done.

Agreed.

The President : We will now adjourn until to-
morrow morning at 10 am.

The Convention adjourned at 12.55 p.m.
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TUESDAY, 9th November, 1937.

The Convention resumed at 10.10 am. in the
Ball Room, Marine Hotel, with the President in
the Chair.

GENERAL.

The President : The question has been raised
of the annual Convention photograph and opinion
has been expressed that it should not be taken.
The matter was considered by the Council, who
resolved to leave the decision in the hands of the
members.

Mr. Rodwell (Johannesburg) : T think it would
be a retrogade step to do away with the taking of
the photograph, and I would like to move that we
continue the practice.

This was seconded and agreed to.

The President :  Yesterday the question of
having duplicate sessions of the Convention was
raised in the course of discussion. ‘The Council
has considered the matter and have unanimously
decided to recommend that it would not be in the
best interests of the Association to have duplicate
sessions, and that the present policy be adhered
to. (Applause).

Agreed.
NEW MEMBERS.
The President : Since the last Convention the
following new members have been added to the
register :—

Mr. €. Runtaler (Port Shepstone).
r, M. M, Smith _(Matatiele).
Ladybrnnd Municipality.

(Applause).
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The President : I will now ask Councillor
James, of Capetown, to read his paper “A Review
of the Policy of Rate Relief from Municipal Under-
taking Funds.”

At the request of Councillor James, his paper
was read by Councillor Hofmeyr (Stellenbosch).

A Review of the Policy of
Rate Relief from Municipal
Electricity Undertaking Funds

by Councillor W. James.
Chairman of the Blectricity and Waterworks Committee,
CAPETOWN

INTRODUCTION :
TTHE question as to the extent to which, if at all,
Municipal Electricity Undertakings should be
called upon to contribute towards the relief of the
general Municipal rate has been raised at several
of the annual conventions of our Association, but
as far as the author is aware this is the first
occasion on which the subject has been ventilated
in the form of a paper. It is a question of such
importance to, and is a problem of such difficulty
in, many Municipalities that the author has
accepted an invitation to submit a paper on it in
the hope that the points which he has raised and
others which doubtless will be raised in the
ensuing discussion will assist in making for that
better understanding of a subject which is at
the present time so contentious and on which so

much misapprehension exists.
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Because of the far reaching effects of the
application of the principle of rate relief by this
means it is not surprising that very strong
opinions should be held on it, but it is remarkable
to find that they range from demands for its
total abolition to its wholehearted adoption re-
gardless of considerations of the financial position
of the Electricity Undertaking which has even
gone so far within the author’s personal knowledge
as a deliberate disregard, (as a matter of financial
expediency of the moment) of advice from a
financial expert whom the Council had specially
appointed with that as one of the main questions
for his considerations.

GENERAL CONSIDERATIONS :

For the purpose of this paper, rate relief is
taken to refer to the use of the Electricity Under-
taking as a means literally of relieving ratepayers
of the obligation to pay on rating account the
sum necessary to balance the general fund revenue
with expenditure on all Municipal services taken
together excluding that of the supply of elect-
ricity. Such relief is most obviously obtained by
requiring lump sum payments to be made from
the Electricity Undertaking to general fund
revenue and less obyiously though none the less
effectively, by requiring the Electricity Under-
takings to provide public and inter-departmental
services at less than cost.

The time has long past when the supply of
eleetricity was a luxury within the reach only of
the more affluent citizens, or even a desirable
amenity for those who can afford it, for present-
day conditions of living have brought the supply
of electricity into the category of a public service
which is necessary for the health and general

ll-being of a ity, whilst i i
activity is impossible on a large enough scale to
provide outlets for employment sufficient to
establish and maintain economic conditions at the
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standard now required unless supplies of elec-
tricity are made available to virtually an unlimited
extent at low cost.

Many of the services rendered by the supply
of electricity are such that they cannot be pro-
Vided by any other means. In other instances the
supply of electricity has active competitors,
although perhaps the competitive services may

P e . s

security of supply, such as for example, in the
use of fuel for heating and power production in
individual plants.

1t is a common experience that when the matter
of taking a supply of electricity from the public
mains is being weighed up against the use of
fuel or the installation of a privately-owned plant
for the same purpose the question of cost is the
prime consideration, and while an individual
instance of this kind might at first sight seem
to be of no particular consequence the fact re-
mains that any one decision against taking supply
from the public mains creates a setback to the
development of the undertaking, for the fewer the
consumers the smaller the quantity of electric
energy sold and the greater the difficulty in
maintaining prices for electricity at sufficiently
low figures to attract more consumers and in-
creased sales.

The efficiency of plant and equipment for the
production of heat and power by means other
than electricity is steadily being improved, so that
any action which results in keeping the prices
charged for electricity at a higher price than is
necessary to cover expenditure and to safeguard
the financial stability of the concern is fraught
with danger of cessation of development if not
with the actual loss of business. In other words,
in order that the Municipal Electricity Undertaking
should properly fulfil its function of making
available to the grestest number the benefits of
the use of electricity it should apply in every
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possible direction conservative business principles
to the operation of the undertaking with the object
of providing the service at the lowest possible cost
and of paying dividends through the increased
rateable valuation of the district served which the
existence of such an undertaking brings about
rather than tangibly, for example, in cash.

Thus, assuming that adequate provision has
been made for depreciation and obsolescence of
plant and equipment and to secure the undertaking
financially against adverse circumstances or un-
forseen contingencies, rate relief must of necessity
have the effect of keeping the price of electric
energy at a higher price than that at which it
could be sold, and the problem to be solved boils
down to a judgment of the extent to which tariffs
may be maintained at that higher price without
incurring the dangers which have been referred
to. A little consideration of what is implied in this
will, however, show that it places in the back-
ground, if it does not entirely ignore, the claims
of the poorer sections of the community to partake
of the benefits of the use of electricity. Notwith-
standing the obvious disabilities in which an
electricity undertaking is placed through these
“adequate provisions” not being made, the temp-
tation to obtain “easy money” has indeed proved
s0 irresistable in many undertakings that it has
been considered desirable in some countries to
control such action by legislation.

EQUITY :

It may be of interest at this point to examine
the policy of rate relief from the standpoint of
equity. The question of equity arises partly
through the fact that the whole of the funds of
an electricity undertaking is obtained from one
section of the community, namely, the electricity
consumers and who, it should be noted, are not
necessarily all resident in the Municipality owning
the electricity undertaking and partly from the
fact that the greater the use made of the elec-
tricity undertaking by an individual the more
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heavil® is he required to contribute indirectly
fowards the total Municipal expenses. All rate-
payers are not necessarily consumers of electricity,
whereas all ici are ratep
either as owners of property or through the rent
which they pay to their landlords, and where the
policy of rate relief is in force they pay additional
rates through their electricity accounts. The
objections to the policy where the consumer is a
ratepayer in an adjoining Municipality are so
obvious as to be self-evident, and in passing 1
would mention that these may well prove to be
the cause of very material modification of the
policy of such rate relief as is now permissible
by law in Great Britain in the event of the
principles of the McGowan report relating to the
amalgamation of electricity supply undertakings
in that country being made the subject of legisla-
tion. Thus the policy of rate relief not only dis-
criminates between sections of the community
by placing a heavier burden on one of them but
also discriminates between members of the section
by requiring those that make most use of the
electricity supply service to carry the greatest
weight, although the main function of that service
is to provide benefits to the community as a whole,

As an illustration of the effect of putting the
policy of rate relief into force one might consider
the case of two industrial consumers “A” and
“B, the valuations of whose properties are the
same and whose businesses are both of the same
nature, but whereas “A”, whose electricity account
is £250 per annum makes use of one or more of
the competitors of electricity in his manufacturing
processes, “B”, who draws upon the public supply
for the whole of his factory requirements, has an
electricity account amounting to £500 per annum.
Taking also an actual instance within the know-
ledge of the author of a contribution towards the
relief of rates of an amount which is 143% of the
revenue from the sale of electricity, it will be
obvious that 1437 of “A”’s payments for elec-
tricity, namely £36, is being used to finance other
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Municipal enterprises, while £72. of “Bg's pay-
ments for electricity go the same way? If the
Municipal electrieity undertaking did not exist
these two consumers would be required to pay the
same annual sum in the shape of rates as a contri-
bution towards the general Municipal expenses, but
merely because of the fact that the electricity
undertaking is owned by the municipality and is
patronised by “B” to a greater extent than “A”
the latter is called upon to pay £36 more per
annum towards the genmeral Municipal expenses
than “A” and is in fact financing to quite an’
appreciable extent overhead costs which should
be paid by his competitor. If the policy of rate
relief were not in force, however, both “A” and
“B” would pay an equal amount more in the shape
of general rates, but the cost of electricity to both
could be reduced. In that case “B”, because of
his greater consumption would obtain the greater
benefit to which incidentally he is entitled because
thlgist supporting the undertaking to the greater
extent.

In the same way a domestic consumer in an
“All-electric” house where rate relief is in force
pays far more towards the Municipal expenses
than a consumer occupying a house of the same
valuation who uses electricity only for lighting
purposes and perhaps for an electric iron or kettle
and depends on gas, oil, coal or wood for heating
and cooking.

Indeed the extent to which owners on a large
scale of rented properties and undeveloped land
stand to gain in this way in such that it is not at
all surprising to find that they constitute the most

ardent supporters of the policy,
FINANCIAL SECURITY :

That to give effect to a policy of rate relief
when this cannot be afforded will inevitably lead
to a restriction of the development of the under-
taking if not to actual financial diffieulty, is so
self-evident as scarcely to be worthy of drawing

"te4)



attention to its dangers, were it not for the fact
that on the one hand such a policy might be put
into effect without the Council being aware of
the circumstances and that on the other hand
Municipalities have in some instances paid so little
regard to them that the sum taken from the
undertaking has exceeded the gross profit where-
by a deficit was carried forward to the following
year and have even repeated the action to an
increased extent at the end of that period.

Indeed it is obviously an essential pre-requisite
that no rate relief be made except from a surplus
and that that surplus is a true one. That is to say
it is a surplus which remains after proper
allowance has been made for charges external to
actual working costs in the shape of provision
for redemption, interest, on loans and above all for
depreciation and obsolesoence of plant and equip-
ment.

Emphasis is laid upon the last mentioned items
for the reason that whereas to a very great extent
the allowances made for them leave scope for
variation according to personal opinion and the
exigencies of the moment, the former are fixed
by the terms and conditions under which the loan
monies are raised.

The existence of the scope for variation in the
provision made for depreciation, obsolescence and
reserves is the main factor in making it possible to
show a surplus from which rate relief may be
effected although the actual financial position
may by no means be as satisfactory as one might
be led to believe from the net profits shown in
the accounts.

Whilst detailed consideration of the questions
involved in such financial provisions is outside the
scope of this paper their influence in making rate

relief possible to an unwise degree makes it
dem'mb]e at least to point to their importance.
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In every progressive electricity undertaking it
is unavoidable that capital charges expressed as
an average cost per unit go through a succession
of cycles of sudden increase and slower pro-
gressive decrease and this is especially noticeable
in the case of power station plant and transmission
systems when large capital expenditure may have
to be incurred several years ahead of actual load
requirements.

Moreover although assets, on which large sums
may have been spent in obtaining the best of their
kind availahle at the time, are kept in first-class
condition, they may well be rendered of little
use to the undertaking in less than one half the
time they were in the first place expected to give
useful service because of, for example, the rapid
improvements which are constantly being made in
such plant or their unsuitability for unexpected
developments in load requirements.

Obsolescence thus may be likened to a hazard
that is known to exist but whose effects cannot
be foretold with any degree of accuracy, and it
therefore behoves those responsible for the
finances of an electricity undertaking to protect
it against the worst that may happen. Not to do
so merely invites the risk to materialise of the
undertaking finding itself faced with heavy
additional capital charges on expenditure from
new loan funds for replacing plant which may still
be in good working order but inadequate for the
requirements. The burden imposed on an under-
taking by this state of affairs is the heavier when,
as is the case in many undertakings in this
country, the period of the redemption of the loans
raised bears no relationship to the useful life of
the plant and equipment purchased for in that case
capital charges may have to be paid in respect of
plant long after it has ceased to exist and
in addition on plant which has replaced it. More-
over where monies have been provided for rate
relief that on amore conservative financial outlook
should have been put back into the business, the
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loans which are raised from time to time to
finance extensions must obviously be just those
amounts greater than otherwise would be suffi-
cient for the proper development of the under-
taking.

As a numerical example of the way in which
capital expenditure from loan monies has
effect of increasing the annual charges, consider
an expenditure on plant of £100,000 from a 40
year loan bearing interest at 33%. The annual
interest charges alone on this sum will amount
to £3,500 or a total over the whole repayment
period of £140,000, that is to say that the total
production costs over the whole loan period are
increased by £140,000 in respect of this one item
of expense if the plant is purchased from loan
monies rather than from a fund established from
surplus revenues.

The example thus serves as a striking demon-
stration of the savings made possible by utilising
surplus revenues—always bearing in mind that
the tariff rates for electricity must also be kept
low enough to enrourage expansion—for the
purpose of building up a reserve fund to meet
capital expenditure for which otherwise loans
would have to be raised. Applied in this way
surplus revenue can lead to a reduction in capital
charges to an extent which can make possible
further reductions in the tariff rates and at the
same time improve the financial stability of the
undertaking.

Before leaving this subject it may be of interest
to record the views expressed on it by the con-
sulting engineers to the Capetown City Council
in a report written in 1932 when they said—

““As regards financial

ters, however, we think it well

for depreciation. The busin
one very striking characteristic as compared with many
commercial businesses, namely, the very high ratio of
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capital to turnover. Practically every development in
the direction of reducing the cost of electricity to the
consumer has been accomplished by the substitution of
capital expenditure for running cost.

“The question of adequate depreciation is therefore of
greatest importance to an icity Supply Under-
taking. Electricity has no monopoly cither for lighting,
heating or power, but must compete with other forms
of energy, perhaps less convenient but still available at
an economic price. It is therefore important to avoid
getting into the unfortunate position which has been .,
reached by the railway companies particularly in Great
Britain and to a large extent throughout the world
where large amounts of capital have been expended and
never adequately written off, whilst serious competition
has now to he faced from road transport.’"

It will be seen therefore that the financial
position of any electricity undertaking is indicated
not so much by the surplus shown in its revenue
expenditure accounts as by the extent to which
reserves have been built up.

In passing it might be observed that it is be-
coming increasingly realised by those responsible
for the financial control of electricity undertakings
that the figure which gives at a glance the position
in regard to financial security is the ratio of the
net loan indebtedness to total capital outlay, and
that the aim is to keep this ratio small. For the
figure to be zero is an impossible ideal, but it
is significant that in the most progressive of
Municipal Undertakings the ratio ranges from
about 0.3 to 0.4.

Finally, to give rate relief from surplus revenues
to such an extent as to make it necessary to raise
loans virtually for every extension of any con-
sequence or to do so well knowing that it will
entail the raising of loans unnecessarily or
avoidably is akin to raising loans indirectly for the
relief of rates, the wisdom—apart from the
legality—of doing which is very much open to
doubt.
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REWARDS TO RATEPAYERS :

The argument most frequently adduced in favour
of rate relief is to the effect that ratepayers are
entitled to a return on the investment in the
electricity undertaking for which they stand as
guarantors.

The argument is, however, unsound for the
reason that the ratepayers guarantee only the
payment of interest on the capital invested in
the undertaking, but in lending their credit in this
connection they do so not as individuals but as a
corporate body for the benefit of the district as
a whole. Moreover, they do not collectively, and
not even necessarily individually, provide any of
the capital itself since this is found by investors
in Municipal stocks who may have no other
financial interest in the Municipality at all, nor
do they pay any of the interest since this is paid
by the consumer of electricity.

Even conceding that the ratepayers are entitled
to some remuneration for guaranteeing the pay-
ment of interest, the claim can be equally strongly
pressed that their reward consists of their be-
coming the owners of an asset for which they have
not paid anything, in the shape of the increased
wealth of the district due to the trades and
businesses built up with the aid of electricity, in
the increased rateable value of the district and ip
the general improvement in the conditions of living
rendered possible by the use of electricity.

The maximum advantages accruing to the rate-
payers in this direction can only be obtained in
fullest measure, as mentioned elsewhere in this
paper, by supplying electricity at the lowest
possible price and by dealing with the finances of
the undertaking on sound business lines, namely,
by conserving the assets and investing surplus
profits in the business. By acting in that manner
the risk of ratepapers having to meet a deficit on
the undertaking is amply guarded against and
the undertaking is placed in a position to be de-
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veloped in such a way as to enable advantage to
be taken of the improvements which are being
made so rapidly in the technique of the generation
and distribution of electricity, thereby still further
enhancing the value of the undertaking to the
ratepayers as a whole and at the same fime
eliminating the supposititious risk run by them in
lending their credit on which the capital is
borrowed.

It is also sometimes claimed that on account of
the ratepayers guaranteeing the payment of
interest the municipality is able to obtain loans
for its electricity undertaking at a lower rate of
interest than that at which they can be obtained
by private concerns and that accordingly the
difference in the interest rates is the ratepayer’s
property. If such be the case under the present-
day conditions (which I doubt) there may be
something to be said for the contention, but on
the other hand it may be claimed with equal force
that in the interests of the ratepayers what re-
duction in interest charges are obtainable in this
way ought to be used to provide a more sub-
stantial fund tocover depreciation and obsolescence
than a privately-owned undertaking might consider
necessary and in that way still further secure the
undertaking against it ever becoming a liability
with which the ratepayers might find themselves
faced at some future date.

That the in favour of a ici
in respect af lower interest rates on loan monies
is in any case a very small one is evidenced by the
fact that the Electricity Supply Commission in
South Africa—a corporate body which raises
capital for the expansion of its activities without
backing by the Government for payment of its
liabilities—has shown that it is consistently able
to raise money for electrical development purposes
within one quarter of one per cent of the interest
rates payable on loans raised by large munici-
palities, the payment of the interest on which is
guaranteed by the municipality as a whole, and
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recent experience in this connection has shown
that a large municipality at the present time has
1o advantage over the Commission in this respect.

The claims for rewards by ratepayers in some
instances take the form of a demand for the pay-
ment of rental or wayleaves for the use of the
streets in which cables are laid or along which
overhead lines are erected.

Such claims ignore the fact that a supply of
electricity in any municipality is just as essential
for the general well-being of the community as for
example the public supply of water and the
reasonableness or otherwise of the claims can
readily be tested by considering whether they
could be applied also to water mains laid in the
streets occupying. as they do, on the average more
of the streets and introducing a greater risk of
damage to property than electricity conductors.

In passing, as an indication of the general
policy in this matter in South Africa contemplated
by the Electricity Act it might be mentioned that
in terms of the Act any authorised undertaker
may obtain the right to lay cables or construct
electric transmission lines under or along any
streets in a local authority’s jurisdiction without
being required to pay anything beyond the cost
of opening up for the purpose and later restoring
the streets to their original condition.

LEGISLATION :

The problem under discussion is not peculiar
to municipalities in South Africa but inevitably
arises in every country where Municipal Electricity
Undertakings exist. For example, legislation to
prevent rate relief to an inordinate and unwise
extent is included in the provision of the Elec-
tricity (Supply) Act 1926, Great Britain, a

expansion of the use of electricity in that country.
The importance with which this subject was
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viewed by the Government is illustrated by the
statement by the Mlmster of Transport during the
discussion on the Bill

““We are now dealing with an Electrioity Supply Bill, the
object of which is to cheapen electricity. We say that
the first charges on the benefits which are received from
this Bill on the net surplus should go to the consumers
who provide the profits and not to the rates as hereto-
fore. We have taken steps in this Bill to restrict the
profit of the Company so that the consumer may be
protected and the House will think it only fair and
vight that the consumer should get the benefit of the
Bill and not the ratepayers as a whole.”

The Act as passed contains the following pro-
visions :—

““The undertaking shall apply the net surplus remaining
in any year and the annual proeceds of the reserve
funds when amounting to the prescribed limit i
(a) in reduction of the charges for electricity; or
(b) in reduction of the capital monies borrowed for

electricity purposes; or

(c) with the consent of the Electricity Commissioners
in payment of expenses chargeablo to Capital; or
(@) in aid of the local rates ;

Provided that—

(i) the amount which may be applied in aid of tho
local rate in any year shall mot exceed 11% of the
outstanding debt of the undertaking, and

(if) after the 81st day of March, 1930 no sum shall
be paid in aid of the local rates unless the reserve
fund amounts to more than 1/20th of the aggregate
capital expenditure on the undertaking.’”

from which it will be seen that while rate relief
is not entirely prohibited, the Act advocates re-
turning any surplus profits to the consumer and
what rate relief may in terms of the Act be given,
is limited and is regulated so that no adverse
effect will be caused thereby on the financial
security of the undertaking.
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It is interesting to note, however, that hefore
this Act was passed some of the lﬂrgest and most
in Great
Britain, such as Glasgow, Hull, Manchester, Bol-
ton, Dundee and Edinburgh, had resolved to retain
all the profits from the sale of electricity for the
benefit of the nndertakmg and the consumers, and
that the of
Coventry, Leicester, St. Marylebone and Stepney
had only occasionally given effect to the policy of
rate relief.

The question was dealt with in America in 1934
in the following pronouncement by the New York
Public Service Commission when an application
was made to it by a municipality for permission
to contribute towards the relief of rates from pro-
fits from its electricity undertaking :—

“The purpose for which municipal corporations are
created and_governmental powers are conferred upon
them is in direct opposition to the theory that profit
should be made out of their operations. The main
purpose of private corporations is to obtain profit and
it is only because public utilities operate plants which
are essential to well being and can exist only through
unusual powers conferred upon them that they come
under public regulation and their profits limited through
the police power of the State. Governments exist for
public well being, they are not created for the purpose
of making profits . . . . . Tt may be that in the interests
of conservative financing, the obligations issued to build
a plant should be gradually reduced and ultimately re-
tired, but if this course is followed there is no reason
in justice or equity why consumers should then bo
required to pay rates which are in excess of the cost
of the service in order that taxpayers may be benefited
or that funds may be provided for extra legal municipal
functions. When once the consumers have paid for
the property out of rates (of charges for electricity)
and public funds obtained from other sources have been
fully reimbursed for all possible charges or advances,
there should be an end to capital charges.”
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In this case again the tenor of an important
regulatory body is to the effect that Municipal
Flectricity Undertakings should not operate at a
profit and that the tariff of charges should be
fixed no higher than is necessary to yield suffi-
cient revenue to cover the total cost of operation
and the appropriate capital charges.

In the Union of South Africa the principle of
returning only to consumers the benefits of
aconom.es in the operation of electricity under-
takings is enshrined in the Electricity Act No. 42 *
of 1922, under which the Electricity Supply Com-
mission is required to regulate its charges at its
various undertakings so that it shall make neither
a profit nor a loss and which preseribes that other
licencees under the Act must distribute annually
amongst their consumers, pro raf heir pay-
ments for electricity supplied, 25% of the surplus
profit of their undertakings for that year.

Whilst at the present time no legislation exists
in the Union of South Africa regulating this policy
in respect of municipalities it is interesting to
know that recently it was proposed to do so by
Cape Provincial Ordinance. A draft of that section
of the Ordinance which relates to this subject was
published in the Cape Provincial Gazette on the
19th May, 1936, as follows :—

(1) The Council of a Municipality operating an clec-
tricity undertaking may apply a portion of the net
surplus revenue thereof in any financial year as a
contribution in aid of the general landlord’s rates

(2) No such contribution in aid in terms of subsection
(1) shall be made unless—

(a) the Renewals and Obsolescence and the Reserve
and Betterment Fund of the undertaking to-
gether amount to more than 1/20th of the total
capital expenditure of the undertaking as
appearing in the balance sheet thereof as at the
close of the preceding calendar year, and
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(b) it is supported by a resolution of the Council
passed by a majority of the total number of
members of the whole Council.

(3) The amount of any contribution in aid made in
terms of this section shall be clearly and prominently
st forth in the annual accounts of the undertaking
laid before the Council and in the certified statements
or abstract thereof available for inspection by ratepayers
and other interested persons in terms of any law.

(4) where in the opinion of the Administrator the

amount applied by any Council in terms of this section

in any year is unwarranted or excessive, such Council
shall be advised thereof, and the Administrator may
direct that for a specified period thereafter no further
contribution in aid shall be made without his prior

. Such approval may be given con-
ditionally or unconditionally, and shall be in addition

to the requirements of subsections (2) and (3).

I understand that consideration of this section

but its publication is significant of the feeling
which prevailed in the Cape Provincial Administra-
tion that statutory regulation of this matter was
desirable.

GENERAL :

Apart from the question of equlty and fmancw]
security of the undertaking refe the
earlier part of this paper, the wnsdom of relymg
upon profits of a trading undertaking .for the
relief of rates is open to doubt, since it is a form
of taxation which cannot be relied upon to give
a steady income for the reason that profits on
trading undertakings may be expected to vary
according fo the general state of trade.

If, therefore, a municipality has relied on the
relief of rates to any substantial extent from such
sources, it may then happen that this source dries
up during periods of depression and these are as
a rule the very times when such relief of direct
taxation is most to be desired by ratepayers.
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1t is obvious that if the funds of an electricity
undertaking are available to make up deficiencies
in other municipal accounts, the result of the
adoption of such a policy may well tend to nullify
a policy of economy in municipal administration
and to a great extent might even be smd to en-
courage in, for example,
upon schemes which are not self-supporting
financially and which probably would not have
been undertaken if to do so would have necessi-
tated obtaining increased revenue through the
general rating account. .

Further the knowledge that profits are to be
drawn upon to finance municipal enterprises not in
any way connected with the electnclly undertaking
has effect in di th
makmg “of maximum economies in its operation.

One great danger in this matter is that when
once a contribution has been made to the rates
from funds of the Electricity Department, the
responsible Committee usually finds it impossible
to refuse the next demand however badly the
money is wanted for departmental purposes and it
is not unknown for the demand even to be sus-
tained by a Council contrary to the wishes of that
Committee.

In conclusion in order that it should not he
thought that in the Author’s opinion the Elec-
tricity Undertaking should in any way receive

preferential treatment over other Municipal De-
partments, he wishes to make clear that he holds
it to be in the best interests of any municipality
that its electricity undertaking be developed and
be permitted to develop on the lines of a business
undertaking to the extent that it should be re-
quired to give services to other branches of the
Municipality concerned at ordinary tariff rates
and similarly it should pay for services which it
receives from other departments at the ordinary
rates applicable to such services, thus the cost of
street lighting should be paid for at the actual
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cost of providing that service and vice versa the
electricity undertaking should be required to pay
municipal rates and water rates on the same
scales as apply to any other ratepayer.

The President : Gentlemen, we have to thank
Councillor James very much indeed for his most
valuable paper, and also Mr. Hofmeyr for reading
it. Before the discussion we will have an interval
for refreshments.

The sitting was resumed at 11.30 a.m.
DISCUSSION :

Mr: Foden (East London) : I desire to con-
gratulate Mr. Councillor James upon his very able
and timely paper. The subject of Rate Relief from
Electricity Revenue is a most contentious one be-
tween M an ir resp
Councils and it is very heartening to Engineers
to have a Councillor taking up the cudgels on be-
half of the and so adding
silpnort;to s tHBoriapnt dorward:by: théms

Regarding the draft of the proposed Cape Pro-
vinkial Ordinance which appeared in the Cape
Provincial Gazette in May 1936. Assuming for the
moment that this had become law it would have
benefitted many Electrical Undertakings in so
far as limiting their contribution to the General
Fund, but I am in total agreement with the author
that it is not sound finaitce to rely upon the pro-
fits of Municipal trading concerns for the relief
of rates for the reasons put forward in his paper,
i.e, the unreliability of trade with its phases of
prospemy and depression. 1 do not wish to take
up the time of this Convention by reiterating the
author’s statements bnt 1 do wish to amplify my
remark “timely paper.”

The author in the 3rd and 4th paragraphs of
his paper under the heading “General Considera-
tions” has, T consider, touched the keynote. These
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paragraphs should give rise to serious reflections
by many Councils on the subject of rate relief
for the following reasons.

Competition in the supply of power in many
towns in the Union is non-existent and therefore
the Electricity Undertaking has a monopoly. In
many cases this monopoly would appear to be the
subject of exploitation.

We are passing through a period of remarkable
scientific discoveries and who can say what
scientific research will discover in the methods of
producing power ? Primarily we must remember
that with internal combustion engines, high
thermal efficiency is not confined to large plants

as is the case with steam electric power stations.

Take the cost of heat, which heat may be pro-
duced by either electricity, gas or oil fuel.

On the basis of %d. per unit for electricity we
obtain 6,824 B.Th.U. for 1d. For Gas at 6d. per
therm. we can obtain 16,600 B.Th.U. for 1d. and
for oil at 80/ per ton we can obtain 44,500 B.Th.U.
for 1d. Therefore, to compete with gas on a
B.Th.U basis it would be necessary to sell elec-

tricity at 0.203d. per unit, and in the case of oil,
it would be necessary to bring the price of electric
current down to 0.077d. per unit.

1 would refer members to the Journal of the
Tnstitution of Electrical Engineers No. 436 which
contains a paper entitled *The Relative Fuel
Economy of Electricity, Gas and Oil” and I
acknowledge quoting the above figures from this
paper.

As an Electrical Engineer I obviously cannot
champion the claims of gas or any other source
of power with or without its resultant by-products.
We know South Africa is a young country in-
dustrially and as it develops, the various industries
may provide very cheap power as a by-product,
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for instance the waste products from coke ovens,
producer gas, ete., this quite apart from the in-
stallation of private plants which may consider
process steam in their power plant lay-out.

1 therefore reiterate that Mr. Councillor Jame’s
paper is very “timely” for should some other
source of power be developed or discovered and
electric power not take major place as we all, T
hope, consider it does at present, then the various
Electricity Undertakings may be faced in the
future with a heavy burden in the form of interesi
on capital expenditure on plant which has become
obsolescent.

A similar analogy would be the position of trans-
port undertakings where trams have been replaced
by petrol engined buses and later compression
ignition buses.

To quote an old tag “It is the swing of the
pendulum.”

In conclusion I heartily endorse the principle of
the author’s paper and consider that only a small
percentage of the profits made by the Electricity
Undertaking should be confiscated for the relief
of the general ratepayer and then only as a last
resort. The Electricity consuming ratepayer should
have the benefit in the form of lower tariffs. This
would serve a twofold purpose, viz :—

(1) Tend to eliminate or reduce competition from any
other source of power.

(2) Assist the growth of the town by offering low
clectricity traiffs which in turn attracts industries
and consequent increased population with their
potential electricity consumption.

Given the population, the business of the Elec-
tricity Undertaking is to educate the population
in the uses of electricity by drawing their atten-
Jion to the slogan adopted at East Landon.

“ ALWAYS USE ELECTRICITY ALL WAY:
(Applause).
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Mr. Rodwell (Johannesburg) : This paper
deals with a subject which has been before our
‘Association for many years. In many instances
the City and Town Council’s views on this subject
do not coincide with the views of their financial
advisers and engineers, and, therefore, there is a
reluctance on the part of some of our members
to discuss the question. It is an axiom that inter-
departmental and public services should not be
supplied at less than cost, and, eonversely, this
implies in equity that public services should as far
as possible be furnished at cost after provision
has been made for interest and the redemption of
Toan monies, together with adequate reserves. As
pointed out in the paper, regulations have been
enacted in other countries to give effect to this.
The application of new discovery to manufacture
and design may at any time upset the basis of
established methods, and I was pleased to note
that the author emphasised the need to provide
for possible of plant and equi
The paper is valuable because it, correlates facts
in a precise and unbiased way, giving a complete
Teview of the problem and its effects, from which
it should be possible for each reader to draw his
own conclusions.

Our thanks are due to Councillor James for this
important paper for our use, guidance and dis-
cussion, and which will form a valuable contribu-

tion to our proceedings. (Applause).

Councillor Smit (Bloemfontein) : I did not in-
tend speaking on this subject this morning as on
the three occasions I have attended this Conven-
tion there has been such an overwhelming dis-
position to support the view contended for by
C%lglncillor James that T hardly thought it worth
while.

One cannot cavil at any profession seeking tos
protect its own interests within legitimate limits
but the attempts on the part of the Electrical
Engineers and Mr. Milton of the Electricity Supply
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Commission to curb the, activities of local
authorities so far as electricity profits are con-
cerned have, so it seems to me, almost become an
obsession.

Municipalities are trading concerns whose rami-
fications in many instances aré so wide as to cover
anything from the proverbial needle to an ele-
phant. Some of the departments such as elec-
tricity for example are profit making whilst others
are wholly unproductive but nevertheless vital and
essential in providing the multifarious amenities
which are necessary concomitants to any pro-
gressive town or city.

Let us approach the subject from its source by
providing a somewhat primitive example, Suppose
all of us as business men decide to establish a
township on Robben Island, and being the owners
of property therein one of our first ventures is
to establish an electric power station. The under-
taking after making adequate provision for re-
demption and interest, obselescence, depreciation
and all other contingencies shows a nett profit of
£5,000 0s. 0d. Our properties are already rated
but we require funds for kerbing and channelling,
bituminous roads, better health provisions and so
forth. There is no other fund from which we can
draw. The question I ask is why should we not
raid the electricity profits for this purpose while
your answer is that only a limited amount may
be taken and for the rest we must raise a loan.
If this operation is repeated often enough we must
inevitably be faced with soaring rates and thereby
deter many prospective citizens from settling in
our little community.

Again, our mythical town is expanding. Tt has
become a large educational centre and a mecca for
tourists, bringing in its train various commercial
and other interests, all tenanting the buildings we
have erected. In keeping with the progress of the
town other and additional amenities must be pro-
vided involving heavy capital expenditure. But
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although the Electricity Undertaking is flourish-
ing we can take only a limited amount of the
profits and once more we are forced to raise a
Joan involving the levy of an additional rate. If
the landlord complains that the rates are too high
he is met with the.reply that he can raise his
vent. Indeed he is obliged to with the result that
the benefit the tenant derives from cheap elec-
tricity is offset by increased rent. I should like
Councillor James in his reply to show what reac-
tions are likely to follow the adoption of his
proposal. It is all a vicious circle and whatever
scheme is evolved T am afraid you will always be
faced with this difficulty that what you give with
ﬂéﬁ one hand you are bound to take away with the
other.

Mr. Horrell (Pretoria) : 1 would like to add
my congratulations to Councillor James on the
excellent paper which he has presented and the
able manner in which he has marshalled his
arguments.

The subject of his address has become a hardy
annual at these Conventions, and has probably
proved to be the most contentious matter with
which we have ever dealt. It seems to me that
the time has arrived when we should give some
lead to the Councils on this matter, and 1 feel
f‘hat we can present a reasonable solution. (hear,

ear) .

1f we examine the pros and cons we find that
those who favour the policy of rate relief from
Municipal Electricity Undertakings use one or
more of the following arguments or some com-
bination of them :

(1) Money borrowed by a Municipality for its Elec-
tricity Undertakings is guaranteed by the property
owners and it is only right therefore that they
should receive some benefit for the security pro-
provided and which is made use of by the electricity
consumer. That is the property owner is in the
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position of a shareholder and considers himself
entitled to a dividend.

(2) Modern Civie Government has to provide a Munici-

plicity of amenities some of which can be supplied

others on & parily paying basis

it is sound finance and

logic for the Council to “make up on the swings
what it loses on the roundabouts.”

(3) Tf the Council are not permitied to make profits
from Electricity and other Undertakings, property
owners will refuse to pay higher rates in order
to provide amenitios which can only be supplied
at a loss, thereby hampering the progress of the
town and causing the Electricity Undertaking to
suffer because of all-round lack of progress.

Tt is argued that since Electricity Undertakings in
South Africa show rapid progress in spite of the
substantial sums transferred in relief of rates, the
present tariffs are not too high and do not hamper
industrial progress.

(5) Tt is also urged that since electricity is no longer
a luxury but is & necessity and is used by almost
everybody, it is sound to levy a small tax on eleo-
tricity consumers through the tariff and in this

a parallel is often drawn through the in-
direct taxation levied by the Government to keep
down direct taxes such as income tax.

(6) A further argument used is that since domestic
consumption forms an appreciable portion of the
total, a reduction in domestic tariffs would have
no effect on industry while the increase in rates
necessitated by reducing the profits on_electricity
supply would be felt immediately by industry and
hamper progress.

) Municipal Electricity Undertakings do not, as a
rule, pay rates while they receive the benefit of
many services such as roads, publicity, financial
and secretarial work, for which they should pay
in some manner or other,
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not intend to debate the accuracy or other-

wise of these arguments, but will pass on now
to those used by the opposite camp against the
o

policy
)

2)

El

(€]

of relief of rates. They contend thaf

When profits from Flectricity Undertakings are
to relieve rates, there is a tendency to make
very hm.‘ if any contribution to the depreciation
and obsolescense funds with the result that money
has to be borrowed for every little extension, where-
as ordinary prudent business demands that such
extensions should be met from current revenue.

When charges for electricity ire higher than neces-
sary it becomes more diffcult for the Undertaking
to meet competition from other sources of power,
such as gas, coal, paraffin, etc., and the progress
of the Undertaking is therefore retarded.

The legislation adopted in England is evidence that
the principle of contributing to the relief of rates
has been abused and there is ample evidence that

abuse is taking place in this country.

Tn cases of such Trading Undertakings as Abattoirs,
Waterworks etc., many Councils have deliberately o
adopted the policy of not taking any profits, if
any, for the reliof of rates, and if the policy is
sound in such cases, why is it not sound in the
case of electricity ?

The fact that Councils can transfer large balances
from Flectricity Undertakings to meet expenditure
on what are often “wild cat” schemes leads to
extravagance for which ratepayers must ultimately
pay either in extra rates or through the electricity
tariff.

The fact that the Flectricity Act definitely took the
lupply of electricity out of the hands of private

rprise is an admission that, even in a capi-
falistio State, lectricity supply must be regerded
asa p\ll)lm utility and that it is essential to modern
civilised life and should therefore be supplied i
the lowest possible cost..
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(7) A large domestic consumer of electricity is taxed
twice, first as a property owner, and secondly as
an electricity consumer, whereas the person who
uses no electricity at all is taxed once only,

These arguments for and against the policy of
relief of rates from electricity surpluses have in
the majority of cases been dealt with very fully
and ably by Councillor James, and if we take a
reasonable view of them I think it must be con-
ceded that there is quite a lot of truth and sense
on both sides, If we admit this then it follows
that we should endeavour to steer a middle course
between the wholesale adoption of the policy and
its total abolition,

I do not think that we as engineers desire to
deprive our Councils of the whole of our surpluses,
but merely to restrict the amount taken for the
relief of rates to a reasonable figure which, while
proving adequate compensation for the various
services that are beneficial to our Undertakings,
would at the same time permit us to build up a
Reserve Fund and reduce our tariffs to an extent
which will make them more in accordance with
Costs.

If, for example, our Councils would permit us
to contribute to a Reserve Fund and to restrict
the amount applied in relief of rates in any one
year, to say 2 per cent out of the outstanding
debt of the Undertaking, then I feel we would
have achieved a great deal, and in the course of
time our Undertakings would be in a much better
financial position than they are to-day. coun-
cils, on the other hand, would be able to budget
for'a definite contribution from their Electricity
Undertakings. In conclusion, may I again thank
Councillor James for his excellent contribution
to this question (Applause).

Mr. Muller (Krugersdorp) : 1 would like to
thank Councillor James for his truly excellent
paper. In regard to this question there are the
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usual two sides, namely, the Councils and the
engineers. In the first instance many Councils,
especially on the Rand, have been forced into
heavy non-productive expenditure as the result
of exceptional expansion and the public demand
for certain services. To finance these they look
to the trading departments whose profit has also
increased with this expansion and the development
of the towns. If these profits were not available
to them the rates would necessarily have to be
increased, which might possibly be detrimental
to the further development of the town by scaring
off new business and new residents.

The engineer is fully aware of this point of
view, but feels that the practice is very much
overdone. He does not wish to live on the charity
of the ratepayers; on the other hand he does not
care to pose as a charitable institution. No en-
jineer should object to pay a fair rate as an
ordinary business undertaking, or at any rate
some fair and fixed amount, leaving him at least
the hope that any profit in excess of this amount
could be used for the betterment of his Under-
taking either in the form of a reduction in the
tariff or the establishment of a Reserve or
Equalisising Fund, or even Repayment of Loans.

Such a procedure would at least give the en-
gineer something to work for, which in itself is
worth something to the Undertaking, apart from
any direct advantages which might accrue. (App).

Councillor Hofmeyr (Stellenbosch) : Whilst T
heartily endorse the congratulations extended to
Councillor James by previous speakers, for the
strong and well-reasoned case he put up, I would,
nevertheless, qualify my endorsement and make
it quite ‘clear that to my mind the arguments ad-
vanced, although perfectly sound when applied to
the bigger Municipalities definitely do not hold
water in all cases, particularly in respect of a town
like Stellenbosch.
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It seems to me that the three main points relied
on in the paper under discussion by Mr. Councillor
James, which must weigh very heavily with every
o Municipality, are as follows :—

(1) Provide for obsolesence, replacements, ete.

@) Thm Ahn\lld be no overcharge for current in order
competition,

(3) The price of current should be as reasonable as
possible in order to attract industries

I shnll now endeavour to show that these main
points, ly in the case of Stellenbosch,
are defuutely not applicable.

(1) In Stellenbosch, and of course my arguments in
regard to Stellenbosch are applicable to every
similar Municipality, we are not burdened with a
generating plant as we obtain our supply from the
Electricity Supply Commission. In our case, there-
fore, though we naturally must make provision for
improved distribution as the demand arises, ob-
solesence as such, is virtually a negligible considera-
tion, no heavy capital being invested in machinery
and plant ‘as is the case with Municipalities genera-
ting their own current.

(2) Again one could quite appreciate that in bigger
Maunicipalities where other means of heating and
lighting is available, as for instance gas, the
question of competition is a serious one but in
Municipalities, remote from thickly populated areas,
this competition does not exist, nor is it likely to
arise for very many years to come, 0 no fear need
be entertained on this score.

(3) The attraction of industrial undertakings is of
corse undoubtedly a matter which recoives the
very serious consideration of every live Municipality
and the charges for electrical current plays, without

1 © a doubt, an important part, all other things being

cqual, when an Industrial Undertaking has to

decide between the one city as against another, for
the election of its sphere of activitie again,
however, all other things are never equal. Com-
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pared with its more fortunate neighbours, Stellen-
hosch, for instance, suffers the severe handicap of
not being on the main Railway line. The question
of attracting industries has had serious considera-
tion at Municipal Congresses and if my memory
serves me correctly, the Government has actually
been approached with the object of bringing about
a more even distribution of industries. I think it
was suggested,” that by way of subsidy or other-
wise, the Government should make good the lack
5h. Ssogratiion)amA okieehrackitad: of 11 lbee
favoured Municipalities. In any event, we in Stel-,
lenbosch, in terms of our regulations, which provide
that, industrial power can be charged for by way
of contract with the Council, leave the door wide
open for the utmost encouragement to attract in-
dustrial undertakings because by such contract the
Towest possible charge for current could be arranged.
Stellenbosch, despite the most attractive features in
other respects, is unable to induce the establish-
ment of industrial undertakings within its borders
solely because of its situation on a loop line instead
of on the main railway artery.

Apart from industries the next best source of
revenue and improvement which a Council, to my
mind, should nconslder. is building progress.
this connection of course the most obvious anr]

important conmderatwn is the Rate levy.

Is it therefore unfair, unethical or illogical to
keep the Rate levy in a Municipality like Stellen-
bosch at as low a figure as possible particularly,
when, as T maintain, this is virtually the only
possible means of advancement of a Municipality
like ours, situated as it is, less favourably than
our immediate neighbours? Can we, therefore,
be adversely critized, if, under these circum-
stances, we utlllse the proceeds of our elech'uml
charges for rate relief

Agmnst thls latter argument T am quite pre-
pared to some very telling points can be
made, part.cularly on moral grounds, but even
8]
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then it is my considered opinion that the pros far
outweigh the cons. Here I will heartily endorse
the statements expressed by Councillor Smit of
Bloemfontein, who maintains that if you reduce
your charges for electricity to the extent of being
unable to obtain rate relief from this source, the
Municipal rates on buildings would be increased
and this will have the effect of largely retarding
building operations and thus prevent expansion
in the only remaining way.

Apnrt from the aforegoing there is this im-
consideration that Municipalities like
Stellenbosch and Grahamstown, where the valua-
tion of non-rateable properties are abnormally
high, are afforded, through the medium of their
electrical charges, at least a means of ensuring
a more equitable distribution of the financial
burden of a Municipality upon its ratepayers.

Councillor Capell (Durban) : T feel that T must
support the present policy of the Durban City
Council of taking from the Electricity Undertaking
the profit it is making and applying it to the
relief of rates.

We in Durban do all the things that have been
condemned; we take money as a direct contribu-
tion to the rates, we make the fullest charges
against the department, but despite all that we
in Durban supply what is perhaps the cheapest
current in South Africa (‘No, no!’) for domestic
col}s)umptlon it is the cheapest in the Union (‘No,
no!”

b It all comes back m the position thxt the Council

are the peop]e who supply the fma.nces of the
borough as a whole, and those assets are pledged
to provide loans for the Electricity Undertaking
and to make good any other Undertakings that
make a loss. Hence if any of these Undertakings
make a profit it is entiled to make a contribution
to the relief of rates.

189}



It has been said that the law provides that
there shall be no profits for the relief of rates,
but that any profits shall be used in the direction
of reducing the tariff to the consumers.

We have had that experiment tried on us by
the Provincial Council in connection with the local
Abattoirs, and we have found that the charges
have remained the same, despite the attitude of
the Provincial Council, and there has been no re-
duction in the charges made to the farmers.

You will find that if you are prevented from
making a contribution for the relief of rates
Councillors will find other means of taxing the
FElectricity Undertaking.

We have in this city a Transport Undertaking
which for many years provided a useful contribu-
tion to the rates, in exactly the same way as the
Electricity Undertaking has done, and ‘the en-
gineers have protested against the profits of these
Undertakings being used for the relief of rates.

We do not know what is going to happen in a
few years’ time. It may then happen that the

v
from the Borough Fund, in the same way as has
happened in regard to the Transport department.

There is one other point mentioned by Mr.
James that T would like to-touch on—that of
industries that are beyond the confines of a par-
ticular Mummpa.hty These people go outslde the
'@ pro-
fitable to do so, Bnd thev purchase electnc energy
for that very reason. They do not provide any
of the Capital necessary for the Undertaking; they
are birds of passage.

It may be that in time they will provide their
own electric power and cease taking energy from
the Municipality, therefore it is only reasonable
that these consumers should be called upon to
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pay a tariff somewhat higher than that charged
to the ordinary consumers in the borough, who
are the citizens responsible for the concern. [
feel that the Councils are entitled to some con-
sideration in this matter.

Perhaps it is rather different from the point
of view of the engineer, but it is the Councillors
who are directly responsible to the citizens, who
do not, as a whole, appreciate direct taxation.
(Hear, hear.)

While you have this method of indirect taxa-
tion, which is successful and which, I think, is
rather thinly disguised, (laughter) I think Coun-
cillors are entitled to take advantage of it to the
fullest possible extent while an Undertaking is
making a profit, because at a later stage, as we
have found in Durban, you have to make up the
losses incurred by any other concern. (Applause).

Mr. Swingler (Cape Town) : One of the diffi-
culties, and perhaps the greatest one, which those
meet with who desire to see the principle of rate
relief dealt with strictly on its merits, is that of
lack of appreciation on the part of the general
public of the way in which excessive rate relief
affects their pockets. - The general public indeed,
as a whole, is usually quite unaware of what the
effect of dirdct and indirect taxation of this nature
has in this direction, and more often than not
will, through inappreciation of the fact that they
are the persons who actually pay the tax, applaud
a proposal involying the making of such taxation
in the fond belief that someone else will pay.
Propositions that, for example, money should be
provided for certain purposes by the Government
or the Municipality or some other body rendering
a public service, are popular largely because it has
not occurred to those who vote for them that in
point of fact they are merely voting for taking
money from one potket to put into another with
the certainty of losing some in the process. Few,
if any, who are not intimately concerned in the

o1



proposals understand that actions of this nature
may bring about an increase in the rates of charge
for the service which they receive or will prevent
a decrease which might have been made possible
had such proposals not been given effect to.

It is quite outside the scope of the duties of
officials to inform Electricity consumers on this
't of the matter, and the most than can be
done tu protect consumers from the results of their
own inappreciation of the state of affairs is to
obtain the assistance of legislative bodies con-
trolling the Municipalities and a resolution to that
end should be adopted by our Association.

In his paper Mr. James has drawn attention
particularly to the need for ensuring that no
contributions be made to the relief of general
rates at the expense of the financial stability of
the Undertaking, and in doing so he has stressed
the possibility that a surplus may be shown from
which such rate relief may be made which is in
fdct obtainable only from inadequate provision
being made for depreciation and obsolescence.
Tnadequate provision under these headings might
quite well be made unwittingly by those respon-
sible for the successful operation of the Under-
taking, and in this connection I would recommend
for the careful consideration of members of our
Association an article by the City Treasurer,
Pretoria, which appeared in the “April, 1937,
edition of “The South African Treasurer,” in which
he draws attention to the following essential points

borne in mind in deciding upon the extent
of the obsolescence reserve which he recommends
be built up in every public utility :

“(1) There must be close co-operation and consultation
between the Financial Officer, the Auditor, and the
Engincer, the Financial Officer having the final
decision.

(2) Careful thought must be given to the general state

of affairs of each undertaking—its financial history,
the degree of wear and tear, the trend of develop-
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ment of similar undertakings and the internal and
external influences that may be at work to render
the undertaking ultimately obsolescent.

(3) Cognisance must be taken of Sinking Fund pro-
visions and loan repayments,

(4) The probable future extra earning or reduced
earning capacity of the undertaking and its general
financial condition.

Set out thus, the task perhaps appears formidable,
but if the right spirit of co-operation is exhibited by
the officers concerned and reasonablo care is exercised,
there should be no real difficulty in maintaining the
financial stability of any undertaking and strengthening
it so that it will be able to meet any extraordinary
financial strain.’”

That some undertakings do not give full con-
sideration to this aspect of the position and are
prepared to use various expedients to meet the
financial exigencies of the moment is illustrated
by the following. One of the larger Municipal
Undertakings in the Union of South Africa shows
an accumulated deficit at the end of each of the
undermentioned years as shown from £12,598 to
£18,756 with contributions to rates ranging from
£25,000 to £34,000.

£12,508

£19,280

£1,708
193 N . 89,307
1937 estimated £18,756

The balance in the reserve fund at the end of
1936 was approximately £7,000 and there was a
balance of £9,000 in the renewals and obsolescence
fund for the same time. The total capital expen-
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diture on the Undertaking is approximately
£1,200,000 and the ratio of loan indebtedness to
capital outlay is 65.6%. What the latter figure
will be when the pro)ected large capital expendi-
ture is incurred in the near future, I can leave to
the imagination of our members, but it is certain
to be so great that the sound financial position of
the Undertaking is more than questionable. A
special point of interest in this Undertaking is
that the amount set aside to renewals (deyrecm«
tion) during the year 1936 w: ly

compared with £34,000 oontnbnted to the rehef
of rates.

In another South African undertaking with a
capital outlay of approximately £400,000 for land,
buildings, plant and equipment, the amount set
aside during the year ending 31st July, 1935, for
depreciation was but £6,740, whilst £12,059 was
relegated to the relief of rates.

most important point which is often lost
sight of is that where, as in the past and may be
in the future in South African electricity supply
TUndertakings, the periods of the loans from which
the amts of the Electricity Undertakings have
purchased exceed by a long period the useful
lila of the plant, payment to the sinking fund only
represents insufficient provision for depreciation
and obsolescence resulting in a fictitious surplus
and to contributions to the relief of general rates
whereby it is necessary to raise loans for the
replacement of plant when it becomes obsolescent,
is in fact raising loans for the relief of rates.
unwisdom of not making adequate provision of
this nature has only to be seen in that light to be
fully appreciated. This aspect of the financing of
Undertakings should also be brought to the notice
of the Provincial authorities with a view to the
period of the loan being fixed on the life of the
asset.
The following extracts from a Paver submitted
by W. E. A A., formely Financial Con-
troller, Electrmty Department Manchester, to
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the Institute of Municipal Treasurers and A
tants (Great Britain) on the 17th June, 1937 ls
also of great interest in this matter.

“BALANCE SHEET TECHNIQUE

While on the twin tops of debt redemption and
capital outlays, the author would urge that all the
influence of the Institute should be given to the
policy of deleting from the Capital Account all outlays
on sold, abandoned, or discarded assets, by a corres-
ponding amount written-off the so-called sinking fund
surplus. This is known to be the desire of the Elec-
tricity Commissioners and has always been the
practice in Manchester ; the author was indebted many
years ago to the teaching in this connection of this
Vear's President of the Institute of Chartered Accoun-
tants, who then showed the weakness of the double
account. system.

An example of the need of consistant annual
writing-off was strikingly revealed not long ago, when
one of the largest municipal electricity undertakings,
which had neglected it, was compolled by force of
events to write off in one full swoop about £2,250,000,
and to reduce the artificial sinking fund surplus cor-
respondingly. Obvionsly electricity capital accounts
should be confined to existing assets and the contra
item in the balance sheet, dealing with sinking fund
surplus, should be correlated to existing assets only.
The Tnstitute has, in fact, agreed with the Income
Tax Commissioners, after consultation with the Elec-
tricity Commissioners, that aggregate capital expen-
diture shall be exclusive of expenditure on discarded
assets.

RATE AID :

The author notes with pleasure the fall in rate aid
from €742,031 in 102526 to £306,208 in 103536, be-
canse; though long a heliever in moderate rate aid,
within the limits allowed by the 1926 Act, he has
come round to the view that the best services munici-
pal electricity supply can render are to sell as near
10 cost as is reasonably safe to attract rateable valus
by the supply, and to hasten the day when electricity
consumers and ratepayers are practically the same

y.
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Moreover, when the McGowan proposals are im-
plemented and merger of small with large municipal
electricity undertakings ocours, rate aid will becomo
ifficult, it not impracticable. Commenting on
the present position, however, it may b said that
the requirements of the 1926 Act regarding investment
of reserves in statutory securities as a pre-condition
of rate aid seem to have been ignored by some local
authorities, and the policy of using reserves for capital
expenditure and other purposes seems unsound
financially, apart from the logal aspect. Used in
this fashion, of course, the reserves cease to be re-
serves.”  (Applause).

ver)

Mr. Behrens (Port Elizabeth) : T want to add
my appreciation of the excellent paper submitted
by Councillor James. With most Undertakings
the trouble is that loans are for too long a period,
and insufficient provision is made for building up
a Renewals Fund.

The plant often comes to the end of its economic
life before it is paid for, and monies are taken for
the relief of rates before making this provision.
Generally the large consumer does not benefit by
the relief of rates.

As an example the local gas company, which is
in competition, has its rates reduced but does not
consume any electricity, We contribute £34,000
to the relief of rates, which is equivalent to .645d.
per pound or .17d. per unit sold. Take the case of
two consumers, A and B :—

A. B.

Value of property .. £1260 0 0 £3545 0 0
Rate of 41d. in the £  £2312 6 £66 4 5
Units consumed ... 5295 X
Cost of current ..  £1712 0 8512 5
Saving in rates due

to contribution .., £ 8 0 €010 0
Saving in current if

reduced 17d. per

unit - £215 0 £ 9 0
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From the above it will be seen that a consumer
using only benefits by the rates contribution to
a greater extent than a larger consumer who goes
in for cooking, etc. The same applies to industrial
users as shown in the cases below, X and Y being
factories and Z being a large institution in the
town :—

X Y. z

Value of property £20,870 £71,050 £46,810
4 £382

Rates at 4d}. £1,331  £578
Units consumed o 442,323 761,052 345,458
Cost of current used ... £1408 £2140 £1,433
Saving in rates due

to contribution £55  £192  £126

Saving in current if no
contribution was made
but price per unit re-
duced by :17d. . 80 g5 M

(Applause).

Mr. Milton (Electricity Supply Commission) :
T have endeavoured to refrain from entering into
the discussion on this vexed question of relief of
rates. It is, however, one of the problems which
face the Commission when performing its duties
under Section 38 of the Electricity Act which
virtually places the Commission in the position of
adviser to the . Admxmstrators in respect of Mu)}‘l-

tl

cipal

Umon It has been my lot during the last six or
seven years to deal with every projected Munici-
pal Electricity Undertaking, and the extensions
of existing Undertakings. This work has ne

sarily placed me in touch with a vast amount of
very confidential information, and makes it very
difficult for me to point any remark with Tact, as
at all times I must be careful not to divulge in-
formation which is of a confidential nature.

Mr. Councillor James is to be congratulated on
a very excellent and concise exposition of the
problem before you. So far, however, the dis-
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cussion tends to lead one into the erroneous view
that the present debate is between Councillor
members and engineer members in opposite camps.
The error is really obvious, as it is a Councillor
member who has actually put forward what is
frequently described as “the engineers’ case.”
Both the engineer and the Councillor should be on
common ground, as both are dealing with a pro-
blem the solution of which, to be sound, mus! be
in the interests of Mumcms.llhes as a who]

not one section thereof. Viewed from this aspect
much of the usual bitterness accompanying dis-
cussion of this subject should fall away. We have
heard Councillors state that they must consider
the ratepayers, and the inference to be deduced
is that engineers have no consideration for the
ratepayers. Such innuendoes are to be regretted.
(Hear, hear).

We have heard it said that the general plea for
the abolition of ‘relief of rates’ is that it is merely
taking away with the one hand to give with the
other, and a case was quoted of a hypothetical
community established on Robben Island, where
it was assumed that a Scholastic Institution de-
sired to establish premises and take a supply of

icity from a i icity Under-
taking. It was pointed out that if the profits were
not used for the relief of rates the Scholastic In-
stitution would certainly receive its electricity at
a lower rate, but would be faced with a compen-
sating greater charge in respect of direct rates.

This example shows that the “taking away with
the one hand and the giving with the other” was
actually taking place at the time the Scholastic
Institution was assumed to have applied for a
supply of electricity for premises it desired to
establish, and the previous speaker has, therefore,
presented us with the anomaly of an example
supposedly in support of the relief of rates which,
when analysed, actually supports the reverse pro-
cedure.
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If the amounts taken for the relief of rates from
electricity surpluses had the effect of exactly
compensating amounts from the individual rate-
payers and/or rents-payers, then one would be
arguing merely for a matter of principle, but Mr.
Behrens, of Port Elizabeth, has quoted actual
figures which show that the surplus accrues from
individual consumers in a proportion which is in
no way related to rateable value of premises, and
these figures should prove conclusively the unfair
distribution of costs in relation to non-revenue
producing Municipal services, which are supposed-
ly proportioned on a rateable value basis.

A suggestion has been made that a committee
be appointed to investigate the problem and report
back. Such a committee might investigate the
relation between the incidence of reduced tariffs
and increased rates to offset previous relief. To
take individual selected cases may be misleading,
and it would seem to be desirable that the i
vestigation should cover every consumer indi
dually for a few large, medium, and small Under-
takings selected as being typical of their size. The
committee’s report could then be relied on to re-
flect the ‘majority’ position and not the doubtful
position of ‘the few.” I can express the opinion,
based on actual knowledge gained when consider-
ing Municipal schemes, that Municipalities are
often perturbed about problems of additional loan
capital when really there should be no necessity
for concern.

You would be surprised at the number of in-
stances where Municipalities have, over a period
of years, made very substantial surpluses, which
have been- allocated to relief of rates without a
record being kept of the accumulated sum so
diverted, and where such Municipalities have been
faced with very heavy capital expenditure in-
volving serious loan commitments on Electricity
account, the capital charges on which have been
likely to involve annual deficits on the Under-
taking over a period of a few years. Had these
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surpluses
b el upon in times of nesd
to finance actual deficits, and the Municipalities
and Administrators could have faced the solution
of the problems with absolute equanimity. I am
not srguing that these sccumulated surpluses
should not be used to finance capital wor
Municipal departments other than the Elutnmty
department. Surpluses so diverted could

gardsd as femporary loans! on vers, favourable
terms, provided it is established and recognised
that the sums of money so lent are not lost for
all time to the Electricity Department.

1t is quite usual to find that the Loan terms on
which a Municipality is able to borrow money
are less favourable than its re-investment rates,
and this fact should certainly be turned to the
advantage of the Municipality whenever possible.
On the other hand there may be justification for
some contribution towards relief of rates provided,
however, that there is a maximum limitation im-
posed on such contributions as it seems to me to
be o that each
B b completely divorced
from all other departments. After all, each de-
partment should have at heart the interests of all
other departments, and should have every regard
for the requirements and difficulties of each other
department.

Loan periods have been questioned, and an im-
pression has been created that loans should only
be raised for the period of the life of the assets
to be purchased therefrom. Engineering is always
a matter of applied economics, and is not merely
a matter of application of scientific formule
practice without regard to costs, although this is
seldom realised by non-technical people. From
this point of view, therefore, the engineer must
always consider the financial aspect of his pro-
blem in conjunction with the technical aspect in
order to arrive at the most satisfactory solution—
a very difficult task, as this demands that he be

"2001



no mean prophet !  Loans must be raised for
periods which will produce the most satisfactory
overall financial position, and therefor must be on
terms such that the Interest and Redemption
rates coupled with the concurrent Depreciation or
Reserve rate must, in total, provide the lowest
annual cost to the Municipality. If it is possible
to raise forty, or even sixty-year loans which will
produce this advantage, there is no reason why
they should not be raised, provided the estimated
Reserves are actually established and maintained.
After loans are raised, however, the engineer is
often lost sight of and others object to relatively
Jarge sums being set aside to Reserve, even though
Loan periods may be vastly in excess of the life
of the assets purchased. When the Reserves are
not properly established the time ultimately ar-
rives when the poor Electricity Undertaking is
accused of being a liability instead of an asset,
which is most unfair.

So far T have dealt with the problem on the
assumption that profits have been made. If loses
are incurred, however, I realise that ‘General
Fund’ is called upon to finance the working costs
of the Electricity Undertaking. The contra argu-
ment to the above, therefore, applies and these
losses should show as a total accumulated deficit
over the period, the Electricity Department being
required to reimburse General Fund in full before
it can accumulate reserves.

has been made to th jections which
will be raised by ratepayers to an increase in the
rates, although this is accompanied by equivalent
overall reductions in the electricity tariffs. If
the ratepayers object, as it is an objection ex-
pressed by a body of people which, in general,
is entirely ignorant of the facts surrounding the
case.  We have been told that Councillors represent
this body. If Councillors were willing to educate
their public to a full knowledge of the true falcts
of the case, I feel satisfied in my own mind that
most of the expected outery would never be heard.
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Just as it is the duty of the engineer to find the
true economic solution, so it is the Councillors’
duty to support that solution even though it de-
mands that the public be educated to understand
the reasons for the decision taken. In conclusion
1 feel sure that if the problem is studied in the
light of Councillor James' paper, and the dis-
cussions thereon, a very satisfactory solution will
be reached. (Applause).

Dr. Dobson (Johannesburg) : T wish to join
the other speakers to congratulate Councillor
James for his paper, and I feel sure it is highly
apprekiated by all Councillor members and Elec-
trical Engineer members at this Conference. In
making my remarks, I propose for the sake of
clarity, to divide the subject into separate and
distinct sections so that the real meaning of sur-
plus profits will be clearly understood.

Loan monies for Municipal Electricity Under-
takings should be for periods of years which
correspond approximately to the “lives” of the
plant for which the capital is provnded — this
would ensure that when large capital has been

expended, it is adequately “written off, " nnd the
absurd position would never arise that “Interest”
and “Redemption” charges are continued for many
years over the long unexpired portion of long
period loans after the plant has in reality ceased
to exist. In addition to the Interest and Redemp-
tion charges, adequate Reserve Funds should be
provided for Renewals, Obsolescence and Better-
ment so as to meet circumstances as do arise in
Municipal Electricity Undertakings as a result of
unforseen rapid growth of demand resulting in
plant originally installed becoming unsuitable for
the consequent unexpected increased loads, or
alternatively may become obsolete due to en-
gineering improvement resulting in much greater
efficiency and more economical working. If Capltal
charges of this description are not provided for
on such sound basic principles, it must be obvious
that “nett surplus profits’ "are fictitious and mis-
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leading, and the “day of reckoning” for such un-
wisdom will come sooner or later. In this respect,
Mr. Swingler has referred very appropriately to
the varying positions as they exist in several of
the S.A. Municipal Electricity Undertakings.

T am very strongly of the opinion that some
uniform system of dealing with Loans commen-
surate with the “lives” of the plant involved; and
the uniform provision of adequate Reserve Funds
should be made applicable to all S.A. Municipal
Electricity Undertakings—I cannot foresee that
any body of Councillors or Ratepayers would
possibly raise any objection tosuch sound financial
procedure. Terms of reference of the above nature
should be referred to some competent Authority
50 that properly standardised procedure should be
adopted by every Municipal Council in South
Africa, and in future nett surplus profits would

real and genuine with all legitimate Capital
charges debited to expenditure.

Let us assume that after all the foregoing
charges have been made, the appropriation of the
nett surplus profits have to be considered. Firstly,
if the mett surplus profits be relatively small in
relation to the “outstanding debt” of the Under-
taking, comment is hardly necessary. Secondly,
if the “nett surplus” is relatively large in relation
to the outstanding debt, such circumstances would
conduce on the one hand to a consideration as to
whether consumers of electricity are being fairly
dealt with, and whether a reduction of the Elec-
tricity tariffs is justified; and on the other hand
what appropriation of such nett profits is fair
and reasonable to the ratepayers for relief of rates.
(In dealing with the subject of nett surplus profits,
Municipal Electricity Undertakings should be paid
for all services rendered to their Municipal Depart-
ments, on an actual full “cost basis” or cost plus
a percentage—this principle should be uniformly
applied to all Municipal Departments).
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1 am of the opinion that ratepayers are entitled
to receive a reasonable share of the “true nett
surplus profits” for the relief of rates, but it
should be limited to a reasonable maximum per-
centage of the nett outstanding debt of the Elec-
tricity Undertaking taken in conjunction with the
principle that all services rendered by the Elec-
tricity Department must be paid for by all the
Municipal Departments concerned. If these prin-
ciples were adopted, Councillors, Ratepayers,
Municipal Electrical Engineers and non-ratepayers
could feel that the Electricity Department would
be run on the basis of financial stability for the
greatest good of the Municipal community as
whole,

Taking South Africa as a whole, it is the rate-
payer that shoulders the greatest burden of
M pal expenditure far beyond the respon-

for the “Interest’ 'on Municipal loans re-
ferred to by Councillor James—a special example
of which can be cited by the “Special Rate” im-
posed in for road ii

and the ratepayer has little or no opportunity
of passing this on to the non-ratepayer. It is the
ratepayer that initiates all the development of our
Cities and Towns, and thereby the non-ratepayer
derives appreciable benefits in every direction, not
the least of which is that he secures his supply of
electricity very, very much cheaper than he would
otherwise secure without the energies, the fore-
sight and the business acumen of the ratepayer.

South Africa is relatively a very young country
and many Municipal amenities have to be initiated
right from the ground floor and to a much greater
extent than in older and more evolved communities
overseas. For this reason, when a maximum limit
is being placed on “surplus profits” for relief of
rates, this aspect of matters should be taken into
consideration and relatively a somewhat higher
limit applied.
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My remarks are summarised as follows :—

(1) Loan monies should be on periods comparable to
the “lives” of the plant involved.

(2) Adequate Reserves should be provided for annually
for Renewals, Obsolescence and Betterment.

(3) Electricity Departments should be paid for all
Municipal services rendered on a cost basis, or cost
plus percentage basis.

(4) Before appropriation of nett profits are made, fair
hould be given to the reasonableness

tariffs.

5) Ratepayers are entitled to an appropriation of sur-
plus profits for the responsibilities they undertake ;
but in fairness to the non-ratepayer consumers, a
reasonable limit should be placed on what should
be applied in relief of rates—this limit should be on
a somewhat higher seale in South African than
overseas countries, because of the greater pioneering
development required in & young and relatively un-
developed country like South Africa.

6) 1 think it would be a good idea if & Sub-Committee
of the Association were appointed consisting of
Councillor and Engineer members to examine and

report upon their recommendations on the subject
taking items 1, 2, 3, 4 and 5 above as a basis of
their investigations.” (Applause).

The President

We have had a most

and I would now llke Cmmclllor Ja.mes to hnve
an opportunity of replying.

Mr. Swingler (Capetown) : 1 would like to
propose a -resolution that we make represen-
tations with a view to the introducing of !emsla-
tion on the lines of the Cape Provincial Ordi
Personally I do not agree Wlth all that Dr. Dobuon

say Though We are a young country, we

are ahead y others, particularly in regard

o eleccnmty. i e o St your decision,
Mr. Presiden
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Councillor Smit (Bloemfontein) : On a point of
order, Constitutionally I think it would be wrong
%o allow this matter to go to a vote. The Munici-
pality 1 represent has given me no mandate to
Support the important resolution moved by Mr.
Swingler, A motion such as the one proposed
should have been placed on the Agenda. While
some of Bloemfontein’s Councillors might be pre-
pared to support the suggestion put forward by
Dr. Dobson, there are others again who would not
Drook any interference. I accordingly feel that if
we are to vote on the motion to-day it would not”
be constitutionally correct.

Mr. Swingler : 1 think a resolution might arise
out of the discussion on a paper, and I would like
the President’s ruling.

Councillor Gray (Johannesburg) : In regard to
the question of legislation T think the Convention
should be careful.

The President : T would like to suggest that
we adjourn this discussion until to-morrow.

Councillor Coetzee (Springs) : May I support
that suggestion. 1 would like to say a few words
in regard to the discussion that has taken place
and to reply to Councillor James.

Agreed.

The Convention adjourned at 1 p.m.
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WEDNESDAY, 10th November, 1937.

The Convention resumed at 10.10 a.m. in the
CB;II_ Room, Marine Hotel, the President in the
air,

SUPPLY REGULATIONS.

The President : Gentlemen, a draft copy of the
Supply Regulations has been submitted to the
Council, and will be gazetted very shortly.

The Council decided unanimously that a vote be
taken after the Regulations have been gazetted
and circulated, and that if the majority are in
favour they will be submitted to the members of
the Association for adoption by their Under-
takings as far as possible. I shall be glad to have

your approval of that.
Agreed.
LICENSING OF ELECTRICIANS.

The President : In regard to the Licensing of
Electricians, a Bill will be brought before the next
session of Parliament, and it will be gazetted in
due course.

GENERAL.

The President : With reference to the grading
of the salaries of engineers, which has been dis-
cussed by the Council, the grading list in Great
Britain has been obtained, and anyone requiring a
copy may get one on application to the Secretary.

The Council has decided that at future Con-
ventions only an outline of the various papers
be given by their authors in order to permit of
more time being available for discussion. (App).
1 shall be glad to receive from members offers of
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papers for our next Convention at Capetown. We
will now continue the discussion on Councillor
James’ paper.

DISCUSSION (continued) Councilior James' Paper.

Councillor Robbins (Pietermaritzburg) : May
1 be allowed to move that this question of con-
tributions for the relief of rates be referred to a
Sub-Committee to investigate and report. 1 move
that motion because I feel it is not wise at the
present moment to rush things.

T am a newcomer among you, but I have had a
lot of experience as an Accountant, and as an
Accountant the arguments put forward by Coun-
cillor James appeal to me very strongly.

1 cannot help realising that it will be necessary
for us to educate people in this matter (Hear,
hear). Education is never done in a hurry, and T
would rather this matter be examined by a Sub-
Committee than rushing it and thrusting it down
the necks of people who are probably half-

convinced.

If you can convince a man you will win him
to your side. You have convinced me, and I shall
certainly give the proposal my support as chair-
tman of our local committee. T know I have a hard
battle to fight and a long row to hoe, but T feel
that in this matter it is best to take time. (App).

Councillor Coetzee (Springs) : 1 have much
pleasure in seconding that proposition, and in
doing so may I express my thanks to Councillor
James for his very interesting paper, and also to
Dr. Dobson for his forceful address. 1 would like
to say that there are Councillors who are pre-
pared to face the public on a question such as this.

1t is difficult to educate people to the point of
making them fully realise and appreciate the im-
portance of financial undertakings, and if the
question is put to them in an intelligent form we
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usually find that people realise that they are going
to get a square deal and that provided it is tackled
in the right way the difficulties can be overcome.
Personally I have learned a great deal from this
discussion that will be a very great assistance to
me as a member of the Springs Municipality.
(Applause).

The President : If there is no further discus-
sion, the motion has been moved and seconded.

Agreed.

The President : Now comes the question of
the constitution of the Sub-Committee. Perhaps
Councillor Robbins has a suggestion in that re-

ard.

Councillor Robbins (Pietermaritzburg) : I do
not feel that I am in a position to do so. I merely
wanted to get the principle adopted.

Mr. Rodwell (Johannesburg): I suggest that it
be left to the Council to nominate the Sub-
Committee for this important matter.

Agreed.

Mr. Swingler (Capetown) : On a matter of this
kind T certainly think the Sub-Committee should
report back to the next Convention and be again
considered by the main body of members. It is
not advisable to rush it.

Councillor Hofmeyr (Stellenbosch) : T will
second that.

The President: Is it agreed that the Sub-
Committee report back to our next Convention ?

Agreed.

The President: T now call upon Councillor
James to reply to the discussion on his paper.
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REPLY by Gouncillor W. James.

Mr. President and gentlemen, my thanks are
‘due to those members of the Convention who have
spoken on this subject. Perhaps I am a little
disappointed that more Councillor members did
not participate in the discussion, but T am deeply
grateful to Councillor Capell for the assistance
he gave me yesterday, when he pointed out that
one of their Durban Undertakings was in such a
state through neglect to provide funds for Ob-
solescence that it was necessary to subsidise it
from the rates. That fact should be impressed
upon the minds of every Councillor member
present, so that when he returns back home he
will investigate and see that none of their Under-
takings are placed in a similar unsatisfactory
position. (Hear, hear).

In regard to what was said by Councillor Hof-
meyr, who I believe is the chairman of the Finance
Committee of the Stellenbosch Council a district
which, T believe, has recently had a valuation of
over a million pounds I am rather afraid he is
casting his eyes upon the profits of the Electricity
Undertaking. He mentioned yesterday that the
only way in which they could expect growth and
expansmn was by the building of houses. Now

ose who know anything about property know
that the first thing a prospective resident wants
to know is what amenities a town possesses, what
its surroundings are like, and what is the cost of
its services.

In view of what is being paid for domestic
power and light at Stellenbosch, I think it is about
time that they investigated the position with a
view to seeing whether some of the profits should
not be returned to the consumers.

1 have often been to Stellenbosch, and I have
seen evidences there of one of the oldest industries
in the country, namely the wood industry. It is
about time they set about reducing their tariff so
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that this old industry shall not be carried on as
in the days of the ox-wagon any longer than
necessary.

I would also like to commend to Mr. Hofmeyr
the remark of his fellow Councillor from Springs
who said that if you are prepared to put the whole
facts before the ratepayers they will use their
intelligence sufficiently to be able to appreciate
your point of view. In this connection I want to
warn you not to camouflage your expenditure.
You may get away with it for a little while, but
it will eventually be found out, and then you are
for it. (Hear, hear).

The wise Councillor takes the advice of his
highly paid officials, who have had many years
of experience, and who have the interests of the
community at heart. Any Councillor who ignores
the nb‘dvice of his technical experts is looking for
trouble.

1 much appreciate the comments of my Coun-
cillor friend from Maritzburg and readily accept
his suggestions. This matter will take time, and
we would rather wait another five years and
achieve our object than let it be said that we at-
tempted to steam-roller the thing through. I have
to thank you all for the very patient hearing you
have given me, and for the way in which you
received my paper. (Applause).

The President : T will now call upon Mr. Penny
to give us his paper on “The progress and develop-
ment of the Natal Central Undertaking of the

Electricity Supply Commission.”
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Progress and Development in
the Natal Central Undertaking
of the Electricity Supply
Commission.

With Special reference to the past Ten yenrs;

by N. ney.
of the Natal Central Undertaking.

The progress experienced during the past ten
years represents a very successful effort, equally
shared by both the Natal Central Undertaking
of the Electricity Supply Commission, and the
many consumers connected to the Undertaking.
This progress as far as the Commission is con-
cerned consists of a comparatively large series of
extensions over and above the area originally
covered, whilst for the consumer it consists of a
relatively substantial decrease in the cost of
current punchased; together with considerable
expansion.

1t is generally well-known that in 1927 the Natal
Central Undertaking was created as a result ot
the Electricity Supply Commission taking over
from the South African Railways & Harbours the
60,000 k.W. power station at Colenso, with its
attendant 88,000 Volt transmission line system
i between Pieter i and Glencoe,
together with the twelve traction substations
situated along the route.

Previous to this change in ownership the Com-
mission had been negotiating with several
Municipalities with a view to providing each with
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bulk supply of current. At the time of the trans-
fer,» partal supply was being given o the Gity
o

of P whilst the
Estcourt, Ladysmith and Glencoe had already
become consumers.

In 1929 the first extension to main line traction
was undertaken, the section between Pietermaritz-
burg and Cato Ridge being converted from steam
to electric haulage. Although the conversion of
this comparatively short section did not appear
to the public as being of any considerable im-
portance, it was in reality the birth of a truly
economic form of construction which has with-
stood the test of time and justified the faith
placed in it by the Railway Administration.

The economies effected consisted in the appli-
cation of otherwise useless rail metals to structure
purposes, and the discarding of the mass for
neatly designed stress foundations. Further re-
ductions in expenditure have since been intro-
duced on the newer extensions by the adoption
of electric welding. The Railway Administration
engineers are to be sincerely congratulated for
their achievement in this respect.

The Commission has, on its part, not only fully
subscribed to economic electrification by the
adoption of mercury arc converters, but has
largely contributed to the furtherance of this new
type of converter by requiring it to be capable
of running inverted.

The conditions of supply which the “Under-
taking” is, to-day, required to meet, vary from
‘the demand of our largest consumer, ie, the
South African Railways & Harbours, right down
to the small country cottage. Thus, whilst the
monthly account rendered to the one would be for
millions of units, that to the other would be for
a few units only used perhaps to light two or three
rooms. Between these two classes of consumers
we have a third type, referred to in our records
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as “Bulk Supply Consumers.” Included in this
group are several of the Municipalities and In-
dustrial concerns where consumption is sufficiently
large enough to warrant the purchase of elec-
tricity at the published tariff rates. Thus we
have three main types of supply to consumers—
Traction, Bulk, and Small Power Users and
Domestic Supplies.

S.A. R. & H. TRACTION SUPPLIES :

To-day, the whole of the main line from Durban
to Volksrust, and the line from Ladysmith to
Harrismith in the Orange Free State, is supplied
wi‘th direct current energy at a pressure of 3,000
volts.

The converting apparatus for supplying the
direct current to this stretch of about 380 miles
of electrified track includes twenty-three motor
generator sets, each with a capacity of 2,000 k.W.,
twenty rectifiers whose individual capacity is
1,660 k.W. and nine rectifiers, each with a capacity
of 1,500 k.W.

The whole of the above plant is located in
twenty-six sub-stations distributed along the
route. With the exception of the plant at three
substations situated at points on the railway
Where the track is comparatively level, all con-
verting apparatus is of the regenerative type.

The principles adopted by the manufacturers of
the mercury arc converters for introducing re-
generation into this class of machinery, consists
of the use of two rectifier units, both of identical
design, but linked to different secondary windings
on the common transformer. The cathode of the
converter linked up as a “rectifier” is naturally
connected to the positive circuit, whilst that of
the “inverter” is connected to the negative circuit.
The neutral points of the two six phase secondary
windings are linked to the negative and positive
circuits respectively. It is thus possible to link
up either converter as a rectifier or inverter as
may be required.

ma



The use of electrically charged grids enables the
firing of the anodes to be brought under complete
control both as regards timing and selectivity,
whilst use is also made of the various changes in
loading to control the compounding. The above
combination taken in conjunction with the usual
protective and ancilliary apparatus, results in a
unit capable of delivering and receiving direct
current energy under conditions of main line
traction. The curve below (Fig. 1.) is a copy from
the recording ampere meter chart, taken from one
of the substations on the main line south of Cato
Ridge. It indicates that there is no practical
difference in performance between the modern
regenerative mercury arc converter and the very
fine motor generator equipment, which in the past
has served all traction requirements so effectively.

(Fig. 1)

With the advent of the mercury arc rectifier,
one is sometimes inclined to lose sight of the
present satisfactory performance of motor genera-
tor equipment. This class of machinery has given

? y ion for a consi number
of years, but like all modern engineering products,
the performance depends upon a maintenance
worthy of its design. On the Natal Central Under-
taking very detailed records of each vortion of
the equipment are kept, each device is enumerated
and every failure—however small—is entered up.
Thus we are in a position to watch the perfor-
mance of any particular phase in the operation, or
any device in the equipment, from year to year.
Most of the failures, mentioned above, occur on
the many devices of which there are about one
hundred including fuses, controlling the automatic
equipment of each machine, and it may be of
interest to review the average number of failures
which have been experienced during the last six
years on the automatic equipment apparatus.
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MILLIONS OF UNITS SOLD TO BULK SUPPLIES.
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During 1938 some of the motor generators will
have completed their first hundred thousand hours
of operation. .

The final stage of the supply of direct current
from both Rectifier and machine driven sub-
stations is the operation of the protective
apparatus against short circuits on the traction
circuits and locomotives of the South African
Railways & Harbours. The particular apparatus
used for this—commonly referred to as the “high”
speed circuit breaker equipment—was specially
developed to limit the excessive commutation
which occurs on direct current generation under
short circuit conditions, a particular feature of its
construction enables dual settings to be obtained
on the one circuit breaker, the higher is the normal
overload setting, whilst the lower, or short circuit
setting, is that resulting from the rate of rise of
current in the circuit protected.

The suceessful performance of this type of
breaker is one of the essential necessities for
Railway electrification where direct current is the
motive power. The number of track faults dealt
with during the past few years has averaged over
two thousand annually. The larger proportion of
t};ese faults occur during sever thunder and rain
storms.

BULK SUPPLIES :

,The curve below (Fig. 2.) is not only a graphical
history of the last ten years relationship between
the “Undertaking” and a number of Municipalities
and Local Authorities ete., it is also a record of
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endeavour and achievement on the part of many
Municipal Electrical Engineers who, through their
special efforts, and with the assistance of their
Committees, have brought about a development
which has resulted in a general reduction in the
prices at which electrical energy is pu

from the Commission. This reduction has amoun-
ted to about 249, and has been effected in spite
of the steadily increasing cost of coal.

(Fig. 2)

T have previously mentioned that in 1927 the
only Municipalities taking supply from the Com-
mission were :—

Pietermaritzburg (partial).
Estcourt.

Ladysmith.

Glencoe.

The following list of our present consumers
indicates the extent to which the }'-‘ulk Supply
tariffs have been taken advantage

City of Pietermaritzburg.
Esteourt, Municipality.

Glencoe Municipality
Neweastle Municipality.
Bethlehem Municipa
Mooi River Town Board.

Union Glass Works, Talana.

< Cambrian Collieries, Dannhauser.

Farmers’ Co-operative Dairies, Umlaas Road.
The S.A. Rubber Manufacturing Co., Howick.
The Cedara School of Agriculture.
Michaelhouse College.

Hilton College.
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and the following South African Railways and *
arbours non-traction supplies :—
Pictermaritzburg.
Daimana.
Thornybush.
Umlaas Road.
Cato Ridge.
Cato Ridge/Booth 8,600 volt line.

RETICULATIONS :

The establishment of Reticulations in order to
supply current to individual householders became
necessary when it was first indicated that certain
small Local Authorities realised that they were
not large enough to withstand the burden of an
electrical staff, or the financing of a distribution
system. In addition to this there were certain
relatively small groups of residents in established
townships who had not yet obtained Local Govern
ment. Quite a number of these reticulations have
been developed by the Commission. The following
list indicates the extent to which this class of
supply has grown :—

Volksrust, Municipality.

Richmond Tocal Board.

Van Reenen.

Colenso Local Board.

Weenen Local Board (Under construction).
Waschbank.

Dannhauser.

Nottingham Road.

Lidgetton.

Merrivale.

re.
Camperdown.
Cato Ridge.
Umlaas Road.
Dansekraal.

In addition to the above there are several minor
points of supply to individual houses or groups
of two or three houses, and Railway Stations and
Station quarters.
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FARMERS' RURAL SUPPLIES :

Probably one of the most difficult of all
problems is the provision of Ruml Schemes for
distribution to Farmers. As an example of

difficulties which have to be fnoed the fn]]owmz
schedule of material and light and power require-
ments has been abstracted from the estimates of
a particular rural supply scheme :—

Number of consumers 2
—miles 6,600 volt line superimposed on
ing S.A.R. & H. track structure .. 181
—miles 6,600 volt cross-country line .. 193
S
—miles T..T. connecting lines 2

Step-down transformer sets' complete with
lightning arresters pole fuses &

Meters, service boards, ete.

Supply panel at Main Substation

~818

The only source of revenue from the above pro-
position was to be that due to the occasional use
of a number of electric motors with an aggregate
of about 83 h.p. together with that from the in-
stallation of about 365 lighting points.

Comparisons between our estimates of revenue
and expenditure and those from such countries as
America and Canada seem to indicate that Natal
is at a disadvantage as regards the density of the
farming population. The average inclusive cost
per mile of 6,600 volt three phnse feeder line
works out at between £250 and £300.

It must not be assumed that because the costs
of reticulation in rural areas, and the small de-
mand for current, together with the finance
available, do not at present result in an economic
equation in all areu. the question of their develop-
ment will be allowed to recede into the b:

It is part of the general responsibiliti
Flectricity Supply Commission to make, even-
tually, their full contribution to the solving of
such a national problem.
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1t is very obvious that with the widely scattered
areas existing and in order to obtain greater
development in rural farming areas, cheaper forms
of construction are not only desirable, but neces-
sary. This matter has received the serious con-
sideration it deserves, and investigations are in

progress.

1t is a pleasing fact that the farming community
are becoming electrically minded and fully realise
the many advantages of electrical enrgy on their
farms. In several of our schemes the farmers
themselves have readily offered native labour and
transport in order to help in the reduction of
capital cost. At the moment there are four rural
schemes in operation. The Merrivale Rural Supply,
the Tweedie Rural Supply, the Richmond Rural
Supply and the Dargle Rural Supply. The Weenen
Rural Supply is now being established and will
shortly be in operation.

THE 88,000 VOLT TRANSMISSION LINE SYSTEM :

The original transmission system extended from
Pietermaritzburg to Glencoe and consisted of two
separate lines running along relatively parrallel
routes approximately one mile apart. In addition
to the above, Tee lines were erected between the
main transmission lines and several of the traction
substations.

The switching equipment for feeding the trans-
mission lines consisted of 6,600 volt iron-clad oil
cireuit breakers, used to energise and de-energise
the 6,600/88,000 volt step-up transformers, one
of which was linked direct to each of the four
lines leaving the Power Station. This arrangement
is still in use to-day and appears to be quite satis-
factory for our existing needs. ~All step-down
equipment, with the exception of three supplies,
each with an installed capacity of about 300 k.V.A.,
is controlled by the use of EILT. oil cireuit

reakers. The three supplies mentioned above are
controlled by 88 k.V. expulsion type fuse units.
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Emergency Lighting Must
Operate Instantly.

Al public. buikiingsaiaacticilarly “sown. halks and.
hospitals — should be equipped with the KEEPALITE
SYSTEM. This system ensures automatic emergency
lighting the moment the normal electricity supply fails.
As it is entirely automatic, the human element is
completely eliminated.

THE CHLORIDE ELECTRICAL STORAGE COMPANY LTD.,
MANCHESTER, ENGLAND.
African Representative
A. C. TILLEY, P.0. Box 7508, JOHANNESBURG.




$5
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ELECTRICAL
LINE

Siemens (S.A.) Limited.

JOHANNESBURG :
71, Rissik Street,
P.O. Box 4583. Telephones 33-3844,7.
DURBAN :
471, West Street,
P.O. Box 76. Telephones 2-6313/4.

CAPE TOWN:
71, Hout Street,
P.O. Box 271. Telephone 2-1509.




During the period under review the original
route mileage of 275 miles of 88,000 volt trans-
mission line has been extended to Booth Junction
at the Coast, to Volksrust over the Transvaal
border, and to Bethlehem in the Orange Free
State. This brings our total mileage up to 480.

At this stage it would seem opportune to give
a resumé of the past ten years experiences with
the original transmission lines. The large number
of trips which were experienced in the earlier
period of the undertaking indicated that the matter
was one for routine investigation. This general
investigation may be considered as having been
grouped under two headings — Operating and
Maintenance.

THE OPERATING INVESTIGATION :

The Control Department at Colenso was, of
course, the natural centre for undertaking such
observations, At this point, the value and location

arth leakage currents was recorded, from
which was deduced the approximate location of
the fault. In order to determine the cause of the
faults, the many outages were subdivided as either
“havmg occurred during a thunderstorm” or they
were “attributed to other causes.” As there are
forty-seven Railway stations along the route under
review, each of these stations being connected to
the general telephone system, it became a com-
paratively simple matter to obtain reasonably
accurate information as to the existence, or other-
wise, of thunderstorms at the moment of the fault,
and in this connection it should be recorded that,
owing to the known effects of thunderstorms on
transmission line systems in general, it was of
extreme importance that thunderstorms shouid
be credited thh the full number of trips which
might be the result of such storms. When, there-
fore, any section of the 88,000 volt transmission
system tripped out during the presence of a storm
near that particular area, the fault was recorded

“occurring during a lightning storm.”
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THE MAINTENANCE INVESTIGATION :

From reports received as the result of special
observations taken by the staff and also from
additional information which was very kindly
furnished by many of the farming community who
were invited to report all interesting observations
to the Electricity Supply Commission, it became
apparent that birds might be, to a large extent,
responsible for the high number of trips ex-
perienced. This fact was f)rst publicly recorded by
Messrs. J. A. West and D, S. Primmer in a paper
read before the South African Institute of Elec-
trical Engineers, Vol. XX. 1929. As however the
number of outages being experienced at the time
began to show an immediate and substantial de-
crease, it was hoped that the trouble was rapidly
diminishing and no_definite counter action was
taken, but the practice of contmumg the observa-
fions was maintained as part of the general
practice of recording and analysing all faults on
the transmission system.

In 1932 an increase in what was considered to
be the bird menace was again apparent. The peak
was reached in 1934 when 141 trips attributed to
causes other than lightning, occurred on the
original transmission system between Glencoe and
Pietermaritzburg. It may at this point, be con-
venient to detail some of the conclusions arrived
at with regard to the bird menace. The condition
in which strings of insulators in certain more or
less localised areas were found left no doubt as
to the cause of a few of the line trips. These were
due to excreta deposits resulting from cranes or
storks resting on tower structures at points im-
mediately o\;er the s:lspended strings. Th:_

evi o
saw toothed galvanised iron ﬁxtures had the
desired effect of causing the birds to select other
portions of the structure as a resting place.

There is no proof that birds in general have
any indication that the electrical conductors of
our live transmission lines are unsuitable as per-



ches, until such times as they approach close
enough to receive some definite form of warning.
Most birds in Natal attempt to settle on live con-
ductors, but are capable of, and always do, re-
direct their flight to another perch. The Ibis is
quite incapable of any sudden redirection and
generally flutters about until it is able to change
its flight to another perch. Tt can be readily
appreciated that although the behaviour of a
single bird of the above species does not, of
necessity, constitute a danger upon each and every
occasion when a bird approaches a conductor ad-
Jjacent to a string of insulators, it will be at once
conceded that the behaviour of a groupof twenty
or more Ibises thoroughly enjoying themselves by
pushing each other off the structure, with the
result that several of them are left fluttering
about next to the string of insulators or between
the live conductor and the structure members is
more worthy of the domestic fowl-run than of the
classical history of Egypt. The result, however,
was to bring about another outage on one of the
transmission lines. As many as twenty-eight of
these birds have been counted on one structure.

Another very important item in the investiga-
tion programme was the detailed inspection of
each transmission line mast and equipment. In
the report covering this section of the observa-
tions, records were obtained of all marks made
by flashovers, and from these it was found that
whilst in a number of cases the arc had established
itself between the two protective arcing horns,
it was also discovered that a certain amount of
burning had occurred on the steel-work of the
masts adjacent to the conductors and also on the
conductors themselves at points away from the
arcing

It was at this stage decided to increase the
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the exlstmg string of six discs. All evidence of
previous flashovers was eliminated and a further
detailed inspection was carried out about twelve
months later, and as it seemed from this re-
inspection that the increased clearance so obtained,
was a suitable method of reducing the number of
flashovers being experienced, a technical investi-
gation into the proposal was instituted with the
result that it was decided to carry out the following
alterations :—

All loops at Tension towers were lengthened in order
10 provide the maximum clearance between the looped
conductor and the structure,

At suspension towers, other than those generally ad-
jacent to transformer stations, two extra discs were
fitted into the existing strings of the insulator to
give the extra clearance required,

At the Power Station and Substations, mentioned
above as Transformer Stations, it was decided not to
raise the flashover value of the strings of insulators,
as it was considered inadvisable to change the pro-
bable stresses on the transformer windings.

The above-mentioned modifications were put in
hand during September of 1935 and completed
twelve months later. Reference to the record of
transmission line performances indicates that a

real and definite improvement in transmission line
perfarmance appears to have been achieved as far
as the bird menace is concerned, and although the
return for the years 1936 and 1937 to date, in-
dicates a better performance during hghtmng
storms, it is too early to claim that the extra in-
sulation of about 95% of the line equipment is
responsible for the apparent improvement in a
lay-out, where the general parth of thunderstorms
{:es across and not parallel with the transmission

ne rof
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The design of the original main line transmission
lines is generally well known to Engineers. The
overhead earth wires and the underground
earthing plate at each tower were incorporated in
the ongms.l design. As these lines have never

n a source of weakness during thunderstorms
the lay-out and the material used has been acceptd
as a contributory factor to their satisfactory per-
formance in an area, where thunderstorms are at
times not only numerous and severe, but indicate
their severity by their effect on the 3,000 volt con-
ductors used for traction haulage.

Apart from the routine inspection of individual
strings of insulators by the Maintenance depart-
ment, and the occasional replacement of insulator
units, investigations are also carried out by the
Test department with a view to detecting any
unsuspected deterioration.

In order to confirm the actual condition of the
insulation on our main trunk transmission lines,
selected strings have been sent to the makers for
a repetition of the complete series of tests which
modern insulators have to undergo before they can
be released for sale.

The certificate received have left no doubt in
the minds of those responsible that the condition
of these insulators is still satisfactory.

As previously mentioned, the original 88,000
volt transmission system has been considerably
extended. The extensions in each case consist of
a single three-phase circuit, the masts for which
have been constructed of either second hand rails
or of discarded boiler tubing from steam loco-
motives. These power circuits have been con-
structed and erected by the staff of the South
African Railways & Harbours, along the routes
used by the Railway. In some cases the high
tension masts also carry a portion of the D.C
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track equipment, whilst in others the masts are
used specifically for the purpose of supporting
high tension conductors.

One might, at this point, remark upon the
advantages which accrue from the use of the
already established permanent Wnys as routes
along which power lines have been run.

Whilst in a number of cases the lengths of the
connecting roads between Cities, Towns and
Townships are considerably shorter than those of
the railway tracks serving these centres, any
power line should of necessity make contact with
the railway line at those points where electricity
may be required for pumping, industrial or even
complete electrification purposes. Apart from this

i ion the simplicity of ing the
servitude difficulties and expenses, taken together
With the advantages of an already organised trans-

system, and the existence of an established
telephone system, are very real contributions to-
wards the reduction in capital expenditure. It will
be a matter of some interest in the future to
whether the position of
lines with similar features of constructmn has any
bearing upon the present comparative immunity
of our transmission lines from the effects of
thunderstorms in general.

RECORD OF LIN;
1928 to 25th SEPTEMBER, 1997,

Original Transmission Lines.

1928 1929 1930 1931 1932 1933 1934 1035 1036 1937

Faults daring lightning storms :
191 35" 14018 Wgn M Rgn RN
Faults attributed to other causes :
B2 174 86 56 69 85 1M1 117 49 16

TOTAL
94 180 100 72 91 113 1 138 5% 20




MAIN 8,000 VOLT TRANSMISSION SYSTEM
WHICH INCLUDES THE ABOVE LINES.

1928 1920 1830 1931 1932 1933 1934 1935 1936 1937

Faults during lightning storms :

TR O T TR R T R TR I
Faults atributed to ofher causes :

82 174 86 56 69 85 141 153 87 40
ToTAL :

94 18 100 72 91 113 15 172 100 48

* Four of the above trips were due to stacks supporting
disconnect insulators, which had depreciated badly,
flashing through the porcelain during a thunderstorm.

HIGH TENSION DISTRIBUTION LINES :

The voltages selected for those feeder lines which
radiate from the main transmission system, are
chosen with respect to the special condition re-
quired to be fu]f)lled At the moment there is one
33,000 volt line, 33 miles in length, feeding the
Newcastle Corporation, one 11,000 volt line, 17
miles long, carrying the supply from Thornville
Junction to Richmond and another of the same
voltage being constructed to feed the Commission's
rencnlatmn Jjust decided upon for the Weenen

The remainder of the Distribution
feeders cnnslst of fifteen 6,600 volt feeders with
an agoregate length of over 95 miles.

Whilst these lines represent a much smaller
item of capital expenditure than is the case with
the main transmission system, they are subjected
to similar routine investigation as regards re-
liability and suitability. Consistent records of all
faults, outages and effects resulting from thunder-
storms are all tabulated under the various in-
sulator assemblies and types of protective appara-
tus, in use. Extracts from the last investigation
‘which embodied several years operating. expenences
in Natal revealed the following :—
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Conolusion | : That the use of earth leakage relay
protection seldom resulted in permanent damage
to any of the present line equipment.

Conolusion That insulator “A” has given better
service than insulator “B.
Conolusion 111 : That the “X” type of pin has

proved more reliable than the “Y” type of pin,
with regard to the complete rupture of inaulltnr.!,

cmmlm IV 1 OF the various combinations in use,
ting of earth leakage protection in
mm,..m.an with insulator “A” and “X”" type of
pin has shown a marked superiority over any
other combination.

The letters “A”, “B”, “X” and “Y” have, of
course, been introduced to avoid publishing the
correct names of insulators and assemblies.

CLEENSO POWER STATION :

A paper, which described with some degree of
detail the operating conditions experienced at this
Power Station, was read before the Association of
Certificated Mechanical and Electrical Engineers
as recently as December 1935. One of the salient
points of interest was the variation experienced
in the loading conditions and the steps taken to
cope with them. Since that date the section be-
tween Cato Ridge and Durban, and also that
between Glencoe and Volksrust have been con-
nected up to the supply. The demands of each of
these sections, whilst they would of themselves,
prove to be awkward and uneconomical to handle,
have been combined with that existing previously
for the common benefit. The theoretical explana-
tion of this is “that of improving Diversity with
increasing numbers.” With about one hundred
locomotives on the track each with a possible
demand of a thousand kilowatts, the maximum
possible instantaneous demand is about 100,000

.W. The actual instantaneous maximum ex-
perienced for traction supply alone is somewhere
in the region of 50,000 k.W. thus our diversity
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factor under these conditions may be considered
as falling as low as ‘5. The normal instantaneous
daily Diversity factor for traction seldom exceeds
45,

The curve (Fig. 3.) showing annual variations
in units sent out and Thermal efficiency, indicates
not only the rapid increase in output since the
period of depression was passed, but also how this
increase in output has to a certain extent been
responsible for the improved efficiency, reference
to the year 1930 shows that the efficiency was
actually improved against a falling load.

(Fig. 3)

There are many points of interest regarding the
effect of operation upon maintenance in boiler-
house control. One of these is the necessity of
occasionally regrinding the stoker links back to
their normal size. The origin of the high tem-
perature on the grate links, which results in this
growth, is probably not the direct result of the
use of preheated air through the links, but rather
the after effect of those many normal variations
in the loading which require a substantial reduc-
tion in the air supply, the original temperature
gradient existing across the contact area of the
fuel bed and the stoker links being destroyed.

Tt might appear to some engineers that the fact
of our finding it necessary to reduce peak loads by
slowing up, for a few minutes at a time, a con-
siderable portion of the goods traffic being hauled,
it would have a beneficial effect upon the Thermal
efficiency. This is by no means the case. e
actual position is that whilst our Turbo-generators,
with a continuous R.M.S. rating of W.
and an overload capacity up to 20,000 k.W. for two
minutes, can deal with any variation likely to
arise the real limit is to be found in the rate of
change in demand on the boilerhouse. Below will
be found copies of curves taken from the Graphic
Recording Megawatt Meter at Colenso Power
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Station. In the first (Fig. 4.) it will be noticed
that a variation in demand from 16,000 to 54,000
kW. necessitated a reduction in output. The
reason for the low steam pressure, which made
this reduction imperative, is to be found in the
preceeding fifteen minutes when the demand on
the eight boilers steaming was only about 75%
of their normal rated capacity and the furnaces
were, therefore, not in a condition to meet an
increase during the next few minutes up to about
130% full load.

(Fig. 4)

Reference to the second curve (Fig. 5.) indicates
however that eight boilers may be relied upon to
evaporate sufficient steam in order to maintain
an overload equivalent to 130% of full load pro-
vided the loading conditions preceeding the rise
are close to the normal rated capacity.

The actual period and extent of these load
reductions when taken collectively, is of minor
importance as regards their effect on Thermal
efficiency. It is usually necessary to reduce the
load by amounts up to about 15,000 k.W. for a
few minutes, and during 1936 the total period of
this reduction was for under fourteen hours. The
product of the total period of reduction and the
amount reduced would approximate about
150,000 k.W.H.

This is actually equal to a transference of about
+07% of the load from the Peak condition.

THE CONTROL DEPARTMENT :

1t is, of course, common practice to co-ordinate
and direct all swnwhing operations, in an under-
taking of this size, from one central point, and in
order to make this feasible, a complete schematic
diagram, showing the major circuits or the whole
aystem, is used in conjunction with a telephone
exchange from which communication may
established with any point on the Undertaking.
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Conti d at this centreis intai;

by the presence of one or other of the Control
Engineers, whose primary duty it is to ensure,
as far as possible the continuity of supply to each
consumer. A replica of the Control Diagram
(Fig. 6.) together with a map (Fig. 7.) showing
the geographical layout of the system in general,
is attached.

CONCLUSION :

Before concluding these notes I must ask you
to appreciate the difficulty of describing, ade-
quately, the progress and development of such an
“Undertaking” in the short time at my disposal.
Besides a general indication of the progress made,
it has not been possible to more than touch upon
one or two details in connection with the technical
investigations.

At the moment the capital is approaching
£4,000,000, whilst at the Power Station the capacity
of the boiler plant will soon reach 720,000 Ibs. of
s per hour. We also have at the Power
Station and distributed throughout the Under-
taking transformers with a total capacity ex-
ceeding 180,000 k.V.A. and in the very near
future the total length of Transmission line
feeders etc., will be nearly 700 miles.

It will be appreciated by readers thatwhere the
interest of Public Bodies, such as the Natal Central
Undertaking of the Electricity Supply Commission,
the South African Railways & Harbours and the
many Municipalities and Local Authorities are
identical ,as far as the Generation, Distribution
and the several usages of electrical energy is con-
cerned, goodwill must exist between them. Ex-
perience has shown that the close ‘co-operation
which has existed in the past, carries no small
weight in the substantial foundations upon which
the production and consumption of electrical
energy is now resting.
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RURAL DEVELOPMENT :

T have been requested to refer to the type of
construction used, and the cost of rural farm de-
velopment. In the preparation of any scheme
which is to be of advtantage to the farming com-
munity, there are several aspects to be considered.
If the supply of current is to he a real benefit to
the rural consumer, it should not only be reliable
and suitable, but must also result in an economic
prupusmon and it is, therefore, essentlal that a

e perspective of the services to be rendered
shou]d never be lost sight of.

The reliability of supply, when considered in
relation to farming machinery need not be con-
sidered in exactly the same light as would be the
case if the supply was required for—say an hos-
pital, where the failure of current for more than
a minute or two might easily be a matter of life
or death, likewise; the consideration of the suita-
bility of a supply requn'ed for irrigation or other
farming purposes may be viewed with a little
more tolerance than would be the case if the
supply was required for a large city or industry.
The economy of supply, however, must be of equal
importance to every class of consumer, and it is
this business factor which must be rigidly con-
trolled if electrical energy is to be made generally
available to those who should have the opportunity
of using it, and in this connection it should be
realised by all members of the industry that ex-
perience has shown once a }l;ural scheme hm be

1l

looked upon, not only as contributors tu the
general lowering of energy production costs, but
also as permanent consumers of the electrical in-
dustry’s many products.

South Africa is at some disadvantage when com-
pared with other countries as regards the density
of population. The actual position is that whereas
many thriving rural distribution schemes exist in
other countries, the number of consumers per
mile of feeder generally shows a ratio of from four
to one down perhaps to one to one. It will be
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observed in the description of the two rural
schemes mentioned below that in Natal the ratio
cannot be conveniently expressed in terms of
“‘consumers per mile” but rather it is advisable
to use the term “miles per consumer.”

LINE CONSTRUCTION :

It will be generally agreed that the fewer the
number of points in a line where the electrical
conductors are adjacent to and only separated
from the poles by insulator assemblies the pro-
babilities of i ion are lessened ingly.

An increase in the average span length from
250 ft. up to 300 ft. reduces the number of insu-
lators used by about 16%. This reduction may be
considered in its relation to both capital cost and
the continuity of supply. Likewise; the loading
of the poles and conductors up to the safe mechan-
ical limits is also a contributory factor towards
the reduction in capital cost. In the Natal Central
Undertaking the existing practice is to erect 6,600

volt lines to the following specification :.

Length of poles 30 ft.
Average weight of poles 280 Ibs.
Average span length ... 300 ft.
Sine of copper
‘conductor 2160 in diameter.
Spacing Triangular with 36 inch

Earth wire ... .. No. 8 S.W.C. steel wire
supported below con-

huctors.
Cross-arms .. 5 One 393" channel iron.

CONSUMER'S EQUIPMENT :
As a general rule the location of each consumer
is such that a separate step down equipment be-
comes necessary. Particulars of a typical installa-
tion are given below :
Transformer : Pole mounted 10 kVA star-i
nected star, or 2% 6600/350/220
volt three phase four wire, with
LT neutral earthed.
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Fuses : ‘Three 6,600 volt link type expulsion,
pole mounted. Three L.T. plug in
type, pole mounted.

Lightning Arresters {Three 6,600 pole mounted Thyrite
pellet. or oxide film t

Three L.T. pole mounted on similar
type to above.

Low Tension Line :  As required, four wire with neutral
wire insulated.

Service Connections : AM.E. lead in wires, with usual
fuse cutouts and main switches,
single phase meters and circuit
fuses.

MAIN SUPPLY EQUIPMENT :

The supply to rural schemes is taken from the
nearest convenient source available. This is
generally to be found at one or other of the main
substations in the vicinity, and usually consists of
either a remote controlled oil switch from which
supply can be resumed within about a minute, or an
automatic reclosing oil switch which restores sup-
ply within a few seconds of its tripping. The relays
used to protect the circuit are of the conventional
overload and earth leakage type, but as practically
all fault currents are due to line leakage, the
earth leakage relays are not only set to operate at
a low value, but the value of the fault current
itself is limited to below the probable danger
point by the use of comparatively small trans-
formers connected up as earthing transformers.

Thus in a large traction substation, the source
of the 6,600 volt supply may be an 88,000/6,600
volt 2,400 kVA transformer. The earthing trans-
former for this circuit consists of a 25 kVA star-
interconnected star transformer with the high
tension neutral earthed.

EXISTING RURAL SUPPLIES :

It will probably be of interest if further in-
formation is now given regarding two of the
existing rural supplies. Each of these schemes was
constructed with the assistance of farm labour and
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the co-operation of the farmers themselves in
helping with the transport of certain of the
material from the nearest railway station.

In the first supply it was necessary to erect
nearly 10.4 miles of cross country line of which
8.7 miles was at 6,500 volt pressure and 1.7 miles
was low tension four wire construction. This
averages out at 1.3 miles of line per consumer.

The whole cost of this scheme including all
transformers and equipment was £2,893, which
averages out at about £278 per mile. The aver-
age monthly consumption of units per consumer
is about 700, but if the largest farming consumer
is excluded then the average would only be in the
region of 400 units per month.

In the second area, 7.26 miles of 6,600 volt
line was constructed in addition to one mile of
low tension line.

It was possible to make a substantial reduction
in the capital of this scheme by arranging with
the S.A.R. & Harbours Administration to erect
4% miles of the 7.26 miles of high tension line,
superimposed upon the existing 3,000 volt Track
equipment structures in that area.

The original number of consumers was only
six, and this gave a ratio of about 1.37 miles per
consumer upon the original lay out. The number
of consumers is now ten and the ratio has, of
course, changed to 1.2 consumers per mile.

The capital cost of this scheme is £1,600 whilst
the average monthly consumption per consumer
is about 300 units.

It is only those closely associated with that
section of the rural community situated within
the zone of possible supply, who can appreciate
that there is a high potential demand which can-
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nance or the modification or extension of tne exist-
ing equipment, becomes a very difficult and, at
times, an almost impossible matter. o

T hope these few remarks will give rise to some
discussion which will make it possible to move a
stage forward along the road of cheaper construe-
tion.

DISCUSSION :

The President :  Your applause indicates the
extent to which Mr. Penny’s paper has been ap-

preciated, and it is now open for discussion.

Mr. Muller (Krugersdorp) : In connection with
the insulation I have wondered whether the pro-
tection of the earth wire has anything to do with
it, I am not looking at it from the point of cheap-
ness as much as from the point of efficiency,
although I have been advised that the actual
position is not very material. T would like to know
what Mr. Penny has to say about that.

Mr. Sparks (Pietersburg) : 1 would like to
thank Mr. Penny for his paper. In a small munici-
pality we have found out a lot of things because
we have not much money to spend.

We have just had to build a line to a farm
school. This line is about ten miles long, and it
cost slightly over £100 per mile. We did not go
in for very high tension insulators; it is a fairly
dry country, so why go in for expensive insula-
tors. We also go in for wooden poles and put in
low tension insulators on lines which have been
operating for about six or seven years,

I quite agree that everything has to be con-
sidered on its merits, but we also have to use
a certain amount of common sense. To keep costs.
down one must consider each and every factor.

Mr. Horrell (Pretoria) : In regard to what Mr.
Sparks has just stated, I am sure many of us
would like to have his recipe for a line costing
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£100 per mile, (Hear, hear and Laughter). In re-
gard to poles ,those put in at Pretoria by the

Government; are excellent. They have been in for

& number of years and are stil in excellent con-
tion.

It Mr. Sparks will tell us how he managed to
erect that ten miles of line for £1,000 we will be
very grateful.

Mr. Rodwell (Johannesburg) : Mr. Penny has,
in the short time allotted for the reading of the
above paper, covered the activities of the Elec-
tricity Supply Commission’s Natal Central Under-
taking in a very able manner and is to be
congratulated on the extent of and details included
in the paper. Since the inception of the Natal
Central Undertaking in 1927, remarkable progress
has been made in the supply of energy to the
major portion of Natal from the Colenso Power
Station. Whilst the Railway Electrification of
Natal consumes the major portion of the Under-
taking’s output, the nature of the load is such
that extreme limits of demand are imposed upon
the plant over short intervals of time. The ex-
tension of the distribution system to embrace
bulk supplies to municipalities and rural electrifi-

cation has very definite advantages as far as
gener&tmn problems are concerned.

One of the striking features of the supply to the
South African Railways and Harbours is the
length of electrified track from Volksrust to Dur-
ban supplied from a single centrally situated
generating station at Colenso. It would appear
that, in this instance, definite advantages would
be gained by interlinking the Congella Power
Station (Durban) with the Natal Central System
and from an economic point of view it is difficult
to understand why this is not done. The increased
cost per unit generated at Congella is apparent,
but the difference in cost between the units
generated at the Congella and Colenso Power
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Stations will be largely discounted in the long
distance transmission losses from the latter
station.

The recent extension of the Railway Electrifica-
tion scheme from Glencoe Junction to Volksrust
will, no doubt, add many interesting problems,
especially in respect to the maintenance of supplies
to the converting sub-stations. The interconnac-
tion of the Natal Central Undertaking with the
Rand Supply System is apparently not far distant.
The question of controlled frequency of the latter
syste{n will, however ,be one of the major problems
to solve.

The author refers to the economies effected in
the use of “otherwise useless rails,” whilst the use
of the above rails for structural purposes has lead
t0 a considerable reduction in capital cost per mile
of track, the railway electrical engineering de-
partment is the only one to have benefitted as
other departments, formerly using old rails for

arenow precluded from

using them.

With reference to the equipment installed for
the converting of energy for traction purposes,
the author refers to the economies effected by the
adoption of mercury arc rectifiers. The economies
are due mainly to the lower initial cost of the
whole equipment, including buildings, lower main-
tenance costs and a high efficiency over a very
wide range of loading.

The rectifiers rely mau\ly on gnd control for
the necessary compound:
doubt necessary due to the fact that the motor
converters were already equipped with a certain
degree of overcompounding. The use of grid con-
trol on rectifiers has, however, the disadvantage
that harmonics are reflected to the A.C. and D.C,
sides of the gear resulting in a certain amount of
interference in communication circuits. Other
forms of apparatus are available for use as voltage
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regulators but, in general, the operation of such
devices are unsatisfactory for traction systems
due to time lag between change of load and com-
pletion of functioning of the regulator. The
latter arrangement usually consists of tap
changing devices, boosting transformers, etc, and
since, on traction demands, the fluctuations in
loading are severe, the regulating gear is con-
stantly in operation resulting in unnecessary wear
and tear.

The Undertaking is to be congratulated on the
development of its bulk supplies to municipalities
and reticulation of towns.

The latter scheme is of particular assistance
in areas where the initial capital costs and sub-
sequent maintenance charges would prohibit any
electrical installation.

The question of rural supplies is probably one
of the Commission’s most difficult problems to
solve, mainly on account of the low return on the
initially heavy expenditure. It is questionable
whether the cheaper forms of construction will
assist in ensuring an ample return for the capital
vested in such lines due to the very low density
of population. It is realised however, that this is
not the only consideration.

In connection with main transmission lines from
Colenso, reference has been made to the lack of
interconnection between generating stations and
the apparently excessive length of transmission
line from Colenso to Booth Junction. The duplicate
outgoing lines, both to the north and to the south,
are widely thus ensuring a
security against faiure of hoth lines. This
security, however, diminishes with the length of
transmission line, but it has also been noted that
the insulation of the line has also been increased.
The latter factor has had a remarkable influence
on the number of outages of the lines, but as this
increase in the insulation of the line has only
recently been effected, the full value of the change-
over has apparently yet to be appreciated.
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The table showing the performance of the lines
is of little value; a far better method of com-
parison being that of dividing up the length of line
into sections which are either immune from
faulting or otherwise.

The decrease in insulation resistance in the
vicinity of ing points has an i

bearing on the maintenance charges of overhead
lines, in that flash-overs and any breakdown of
equipment is in general limited to areas where
maintenance gangs are stationed. In connection
with lightning surges, the question of permitting
flash-over at the point of striking or allowing the
whole line to be overstressed until flash-over
occurs at the substation, is a debatable point. The
author will, no doubt, be able to give further de-
éﬂils in connection with this subject at a later
late.

The author is not only a student of engineering
but also of wild bird life. The ibis' characteris-
tics have been described fairly fully, and this bird
is probably the chief offender causing outages.
The bird has the peculiarity of pushing rivals off
transmission lines in order that the position of
honour may be attained near the suspension point.
The chief menace in this respect in the Transvaal
is the hawk and the owl. These birds usually
perch on the cross arms and arcing horns, the
resulting excreta invariably fouling the insulators.
Faulting due to bird menace usually occurs just
before sunrise when it appears that these folk
are particularly active.

I understand that the provision of bird guards
has reduced the number of outages to a minimum.
These protective devices take the form of pro-
Jecting wires attached to crossarms immediately
above the suspension point.

In connection with the extensions to the 88 kV
transmission lines where the track masts are
utilised for the dual purpose of carrying both H.T.
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and traction supplies, I shall be glad to know
whether the author has any records to indicate the
relative immunity of the traction supply from
lightning strokes. The permanent way in this in-
stance affords a remarkably easy method of con-
struction and the costs of procuring wayleaves,
efc., are reduced to a minimum. .

The author’s concluding notes, dealing with the
Colenso Power Station, reflects great credit on
those responsible for the operation of that station.
The increase in the diversity of demand has had
a remarkable influence on the functioning of the
equipment as a whole, as the loadings on individual
sections are such that the function in total loading
is reduced considerably. The possible electrifica-
tion of branch lines will assist considerably in the
reducing of variations in demand.

In conclusion I desire to thank Mr. Penney for
his informative and interesting paper and we trust
that the sudceeding years will show an even
greater advance than in the past. The writer’s
addition to_his paper now submitted dealing with
rural supplies gives considerable information which
will be valuable to numbers representing small
Undertakings and to those contemplating taking
supplies from the Commission’s Undertaking.
(Applause).

Mr. Milton (Electricity Supply Commission) :
One of the aspects which interests me most in
connection with this paper is that of cheap con-
struction. I have been fortunate enough to see
estimates for lines which have been constructed,
and from what I have seen it does seem that a
wooden pole might be adopted in this country,
espacially for rural supplies, and if we could have
some definite information as to wooden poles it
would benefit us very considerably.

Mr. D. W. Ritson (Stellenbosch) : T just want
to say that Ladysmith, Harrismith and Maritz-
burg are practically on the same tariff, and I am
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wondering if this is the same throughout Natal.
The birds in Natal are the ibis, while we have the
secretary bird and the hawk. It has been very
interesting to hear about this, and the author has
given us some idea of the disadvantages to be
faced in Natal. T would like to congratulate Mr.
Penney on his paper.

Mr. Jagger (Ladysmith) : I think it will be
interesting to Members of our Association if I give
a few points of interest with regard to the Lady-
smith Undertaking. In the first place the nett
Capital Expenditure at the change over, was
approximately £12,000, and up to the present time
this sum has not been increased. During the Cor-
porate Year 1925/1926 the total units sold was
in the region of 700,000, whereas to-day the output
is 2,000,000 units per annum. In 1925 the average
cost per unit to the consumer was 4.2 pence per
unit, but to-day it is 1.7 pence per unit, a reduction
of something like 150 per cent.

During the eleven years we have been receiving
our supply of current from the Electricity Supply
Comxrusslon, there have been only a few interrup-
tions in the continuity of the supply. I think
these few remarks may be of interest to Members
representing Municipalities who may be consider-
ing the question of taking a supply of electricity
from the Electricity Supply Commission. (App.)

Mr. Sparks (Pietersburg) : With reference to
the cost of wooden poles, those used for the line
e farm school I mentioned cost £1 apiece,
which is a total of £30 for 30 miles. Insulators

to about £76 per mile, including the transformer.
The whole thing worked out at about £100 per
mile. Quite by accident we discovered that low
tension insulators would meet the case, and they
have proved quite satisfactory. It would be very
foolish to put high tenslon insulators on wooden
poles in the same localit;
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Mr. Hooper (Robertson: I want to thank Mr.
Penney for his paper, but there are one or twe
points on which I would like a little further in-
formation.

There is the matter of the cost of the line and
the reaction of lightning arresters. This is
possibly due to local conditions in Natal,

The other point I would like some information
on is in regard to fusing. 1 would like to know
whether these links are of any value, although
they are merely put in as section line switches.

With regard to the erection of lines, I have built

the size of the conductors. Both have a consider-
able bearing upon the cost of the job.

An important factor in connection, with wooden
poles is that of water soaking down. This can be
prevented by using a sleeve of galvanised iron
filled with sand to act as a protection to the creo-
sote.

T would
the protection of sma!l tra.nsformers and the
ascertained value of lightning arresters.

The President : It might interest members to
know that about 1915 we constructed a short line
of Tram rails about 1} to 2 miles long carrying
high tension on top and low tension below which
is still in use.

Two years ago we also constructed a line over
a distance of about five miles largely composed
of old tram rails, and I hope these will last quite
as long as the other line.

Mr. Jones (Mafeking) : We have used Govern-
ment gum poles treated with creosote and up to
the present no damage has been done. We also
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put barbed wire about 10 feet up the pole which
had the effect of preventing Natives from climb-
ing the poles.

Professor Clark (Natal University) : 1 must
thank Mr. Penney for his most interesting paper.
1t contains a record of the excellent work the Com-
mission is doing and gives an indication of the
importance of the National service it is rendering.

I would like Mr. Penney to analyse the cost of
£2,716 and to tell us what proportion of that is
represented by the cost of the transformer.

REPLY BY Mr. PENNEY.

It is very gratifying to hear the various mem-
bers contribute to the discussion on my modest
effort.

In reply to Mr. Muller : The position of the
earth wire in relation to the conductors need not
be considered on medium voltage lines. The method
adopted of fastening the steel earth wire to the
poles should be such that the movement due to

swinging is not suddenly terminated.

Replying to Mr. Sparks : The description of a
3,300 volt line, used for the specific purpose of
supplying a farm school with a demand of approxi-
mately 25 kW. is interesting, in so far as he uses
low tension insulators mounted on wooden poles,
without an earth wire and with an insulated
neutral.

This combination might give a suitable supply
under particular conditions, but is is certain that
any cons‘derable addition to, or multiplication of
such circuits, would eventually bring about a set
of conditions where insecurity to the supply would
appear and the probable safety of the existing
arrangement would disappear.

One important aspact of the rural electrifica-
tion problems is that there are no definite
limitations to the area which might eventually
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be served. Therefore the original layout, whilst
it must on no account be burdened with a capital
expenditure for future extensions, must be such
that not only may increased insulation and vol-
tage, be used when required, but additional cir-
cuits may be connected up to cover an increased
area.

It has been the Commission’s experience that
the establishment of an agricultural industry in
any area invariably results in a demand for labour
saving devices and sometimes irrigation plant, and
where a rural scheme is already in existence the
electrical drive, due to its simplicity, has been
found most reliable and economical.

It should not be overlooked that the circuit
described by Mr. Sparks is for a limited load over
a definite length and, therefore, the probable dis-
advantage of such a circuit may not often appear.

Mr. Horrell's experience with Government grown
poles has apparently been very satisfactory. This
has been the experience of many other centres. I
am quite certain that the Commission’s engineers
would be only too pleased to use South African
grown and treated poles on the rural supply lines,
if their use would ensure the same length of life
to equipment and reliability to supply under our
special conditions, at a cost comparable with
existing practice.

There can be no general objection to the use of
these poles provided the location and the working:
conditions are suitable for their use.

Mr. Rodwell refers to the advisability of inter-
connecting the Colenso and Congella Power
Stations. There are, of course, several aspects of
such a suggestion. The existing 88,000 volt trans-
mission line equipment between Colenso and Dur-
ban would limit the interchange of demands be-
tween the Power Stations to a comparatively low
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value, and it is probable that the “constants” of
the circuit would result in instability under fault
conditions.

It may be considered, however, that an available
interconnector of limited capacity would result in
the provision of an alternate supply, which would
make it possible to transfer a section of the load
from one Power Station to the other, at a mini-
mum of cost.

Bird faulting—Our experience has indicated that
the greater percentage of bird faulting has occur-
red in the earlier hours of the day, starting at
about dawn. The smallest percentage occurs during
the hours of darkness.

The maintenance investigation referred to was
a_comprehensive report of the actual condition
of all sections of the equipment which comprises
the main transmission system.

In reply to Mr. Milton : The actual time during
which a line is out of commission due to faulting
is dependent upon the performance of the pro-
tective apparatus. As the power arc, which was
perhaps established by a bird, or originated by a
passing thunderstorm, is limited in time by the
relay setting and in magnitude by the impedance
of the circuit, is eliminated without any serious
after effects, the line is invariably available for
service almost immediately after it has tripped
out.

Regarding the remarks by Mr. Hooper: The
grading down of line insulators is often looked

pon as a method of localising possible line
troubles to a particular area, but the very means
adopted to bring about this condition may be the
cause of the trouble experienced. The installation
of a few insulators which have a lower insulation
value than the remainder in the line is, in reality,
the introduction of insulators which may either
have a lower puncture value or a lesser flashover
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value. In the first case a hazard which may result
in a prolonged stoppage is being introduced, whilst
in the second, it is doubtful if the difference in
flashover values would limit the discharge to the
insulators with the smaller dimensions.

The use of lightning arresters is limited by the
Commission to the protection of plant. If it were
desired to use arresters for protecting the line
from outages, then it would probably be found
necessary to instal a large number of these, spaced
at regular intervals along the line.

The fuse links referred to are simply a com-
bination of a fuse and a link. 1t is possible to open
them with a link stick and replace the fuse ele-
ments.

In answer to Mr. Harvey : The advantage of
using star-i t is to
be found in the fact that the transformer is essen-
tially of robust construction, the neutral points
are available if required and third harmonic
pressures are practically non-existant.

Replying to Professor Clark: The voltage of
the earthing transformers mentioned in the paper
is that equivalent to the pressure of the circuit
protected.

In the case of the 6,600 volt rural supply lines
a 6,600/380/220 volt star-interconnected-star
three phase is used. It is
to the 6,600 volt terminals of the main 88,000/
6,600 volt 2,400 KVA. star Delta transformer, and
the neutral point of the 6,600 volt star winding is
permanently earthed.

Bulk Supplies :
The Bulk Supply tariffs for the Natal Central
Undertaking are ‘at present :—

An annual charge of £25.

A monthly charge of 8/4d. per KVA
125,000 units per month at 2d.

All units thereafter each month .15d.
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Mention has been made of damage caused to
Jines by Secretary birds and Hawks. Birds of
these species have been responsiblé for a number
of our line trips, but as the number of faults now
being experienced during fine weather is only
abotth 15%, of the original level it 1a hoped that the
modifications introduced to combat the antics of
the Ibis are also effective for other types of birds.

It was very pleasant to hear Mr. Jagger state
that the supply of energy under Bulk Supply con-
ditions have proved so satisfactory and reliable
during the past ten years. Any stoppage to a
Bulk Supply consumer or a reticulation is always
a matter for discussion and investigation by the
Heads of Departments concerned, and it is by this
process that the reliability mentioned by Mr.
Jagger is finally achieved.
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THURSDAY, 11th Noveiaber, 1937.

The Convention resumed sitting at 10.5 a.m.
in the Ball Room of the Marine Hotel, the Presi-
dent in the Chair.

SUB-COMMITTEE (Relief of Rates).

The President : Gentlemen, the Council suggest
that the Sub-Committe to investigate and report
upon the subject of contributions to the relief of
rates shall consist of the following :

Cr. James (Cape Town).

Cr. Hofmeyr (Stellenbosch).

Cr. Robbins (Pietermaritzburg).

Cr. Coetree (Springs

and as engineer members :—
Mr. Behrens, Port Elizabeth.
Mr. H. A. Eastman, Cape Town
(Vice-President)
Mr. J. H. Gyles, Durban (President).

Agreed.
CONVENTION INVITATIONS.

The President : With a view to reducing ex-
penditure on printing the Council recommend that
official invitations be discontinued but that the
usual notices be sent to all those interested. It
that approved ?

Agreed.

The President : 1 propose to observe the
Armistice pause at 11 o’clock for a period of two
minutes. To-day we have a paper by Mr. C. Kins-
ma, Assistant City Electrical Engineer, Durban,

n “Farthing g in Relation to Low Tension supplies
of Electncny T will ask Mr. Kinsman to read
his paper now.
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Earthing in Relation to Low

Tension Supplies of
Electncnty

By C. Kinsman, A.M.LE.E.
(Assistant Ci

Electrical Engineer—Durban)

Mr. Kinsman : I first have to thank you for
the opportunity and privilege afforded me of pre-
senting this paper. I felt that I was rather rushing
in where others much better qualified thanI dared
to tread, but the interest you have manifested
in this partmuhr subject encourages me to believe
that the resulting discussion will be productive of
much that will be helpful to most of us con-
cerned. (Applause).

Introduction :

This paper contains little which is the result
of original work, but is mainly a record of practical
experience on a distribution system, together with
liberal extracts from various papers presented
under the auspices of the B.E.AI Research
Association.

1t is impossible to dissociate earthing in its re-
lation to the safety of the public from its relation
to the operation of protective devices, and it is
from both aspects that the question will be con-
sidered in this paper.

The principal statutory requirements are set
out in the Factories Regulations in the following
terms :—

“All accessible metallic portions of electrical plant and

apparatus, which though normally not forming part of
any electrical circuit may accidentally hecome alive at

s



a pressure exceeding low pressure to earth, shall be
cither protected by an insulating covering or shall be
connected to earth by a conductor of adequate cross-
sectional area.””

“ ‘Barthed’ shall mean connected to the general mass of
the earth in such a manner as will ensure at all times,
an immediate discharge of clectrical energy without
danger.

“‘Low pressure’ shall mean a pressure mormally nou
exceeding 250 volts.”

It is noteworthy that although the Regulations
call only for the earthing of such metal work as
may accidentally become alive at a pressure ex-
ceeding 250 volts, we read in another clause the
following :—

“All electrical apparatus and conductors shall be so
sclected, arranged, installed, protected, worked and
maintained, as to prevent danger as far possible.”

This appears to render it necessary to adopt the
same precautions in the case of low tension
supplies as are stipulated for higher voltages.
Whether this be the case or not, such precautions
are advisable.

While there may be Engineers who are not
entirely in agreement with the practice, it is
nevertheless common practice to-day to earth the
star or neutral point of the low tension windings
of distribution transformers. It may be noted that
under the Government Regulations such earthing
is only obligatory in the case of installations
underground in coal mines. In this s paper it is
assumed that the neutral or star point is earthed.

Resistance of Earths :

Most Municipal Undertakings have, in the past,
been fortunate in that they have been able to
avail themselves of a generally low resistance
“earth” in the pipes of the local water reticulation

[1s2)



CROMPTON
PARKINSON
(SOUTH AFRICA) LIMITED.
ELECTRICAL ENGINEERS.

C cial Exch

Build:,

Main Street,

Johannesburg.

Telephones 33-7893/6.

P.O. Box 4236.

Suppliers
AC. and D.C. MOTORS.

GENERATING PLANT.

PHASE ADYANCERS.

TRANSFORMERS.

CAPACITY BOOSTERS.

SWITCHGEAR.

INSTRUMENTS.

DESK and CEILING
FANS.

TRACTION
EQUIPMENT.

Also represented by:
DOWSON, DOBSON &
BEHR, LTD.,

P.O. Box 424, Cape Town.
ROGERS-JENKINS & CO.

(PTY), LTD.,

P.O. Box 657, Port Eliza-

th

oth.
GEORGE STEAD,

P.O. Box 277, East London.
H. J. STRANACK & CO.,

LTD.

P.O Box 914, Durban.
C. E. 6. CUMINGS, LTD.

P.O. Box 305, Bulawayo.
H. E. JACKSON & CO.,

LTD.

P.O. Box 151, Salishury.

SULLIVAN MACHINERY
Co. [AFRICA) (PTY.) LTD.,
P.O. Box 72, N'dole, N.R.




llluminated Bollards . . .

— also — ~
STOP STREET SIGNS. REFLEX SIGNS.
ILLUMINATED SIGNS. ROAD STUDS.

SIMPLEX ELECTRIC GO ( é.A.) (PTY) LTD.

P.O. Box 7037.
JOHANNESBURG.




system, The introduction, in recent years, how-
ever, of the compressed asbestos type of pipe, has
either deprived some Undertakings of this par-
ticular earthing medium or rendered reliance upon
it decidedly pracarious. The Engineer has had
thrown upon him the responsibility for providing
his own earthing electrodes.

Before considering the means of obtaining an
efficient earth connection it is first necessary to
consider the limiting ohmic value of an earthing
system.

In the case of a 200 volt distribution main with
a full load rating of 150 amperes, it is apparent
that the total resistance in circuit with any earth
fault on the main itself must not exceed .75 ohm
in order to ensure the passage of sufficient current
to melt the controlling fuse.

In the case of a house service controlled by
a main fuse of 30 amp. rating, the total resistance
in circuit with an earth fault must not exceed
2 or 3 ohms if sufficient current is to pass to
melt the fuse in a short time.

In this connection, it is of interest to note that
the LE.E. Wiring Regulations require that the
resistance of an earth electrode must not exceed
1 obm and that where it is economically imprac-
ticable to obtain such a figure, earthing shall be
supplemented by an earth leakage switch, ad-
justed to operate with a leakage current of not
more than 30 milli-amperes.

Reference will be made later to the application
leakage switches.

Should the only return path for the fault
current be through the ground, via earth elec-
trodes, the necessity for the combined resistance
of the earth electrodes being less than 1 or 2
ohms will be realised.
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As an illustration of the failure on the part of
some Engineers to realise the necessity for low
resistance earth electrodes, the following incident
may be quoted. A certain Engineer stated that he
was satisfied with the efficacy of his neutral point
earthing as he was able to obtain practically full
glow on a 40-watt lamp, connected between a 200
volt line conductor and a test spike driven into the
ground. As the resistance of a 40-watt 200-volt
lamp is of the order of 1,000 ohms, it is possible
for the resistance of the earthing electrode and
the test spike to be as high as 100 ohms each;
this will still pass sufficient current to cause the
lamp filament to glow brightly but will pass only

one ampere on an earth fault. Where the inter-
ruption of the supply to a faulty section depends
upon the magnitude of the fault current, the fore-
going remarks establish the necessity for careful
measurement of the earth electrode resistances by
means of the very reliable portable testing sets
now available for the purpose.

Seleotion of Earths :

A great diversity of forms of earthing electrodes
exists and it is feared that an even greater diver-
sity in their ohmic values exists. One of the B.E.A.I.
publications states that it was found that in four
villages in England, twenty five per cent of the
earthing electrodes had resistances of less than
10 ohms, thirty fwe per cent between 10 and 50
ohms, and in the remaining 40 per cent all were
above 50 ohms.

It is not always possible to exercise a wide
choice in the selection of the most suitable soil
in which to bury an electrode. The resistivity of
soils varies conslderably, the most favourable
being marshy ground and ground containing ashes,
cinders, etc., while the least favourable is that
consisting of dry sand, gravel and stones. The
resistivity of the first class is of the order of
1,000 ohms/cm® while that of the last class is
about 40 times as great. The presence of less
than J4 per cent by weight of moisture of common
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salt in the moisture of the soil may reduce the
resistance of the electrode by as much as 80 per
cent. A water-logged situation is not essential
unless the soil be sand or gravel. Where it is
possible to instal them. the most satisfactory form
of earth electrode consists of a number of rods
or pipes of at least 3 inch diameter, driven to a
depth of 6 to 8 feet.” The individual rods or pipes
should be spaced at not less than 6 feet apart.
The reason for this is that each rod or pipe has
a certain resistance area, i.e., an area in which a
measurable voltage gradient exists. The placing
of a second rod in the resistance area of the first
rod does not appreciably reduce the earthing re-
sistance. When three "electrodes consisting of
3 inch diameter steel rods were driven into
favourable soil to a depth of 4 feet the following
results were obtained :—

Average earth resistance of individual rods 11 ohms.
Resistance of three in parallel at 2" centres, 7.8 ohms.
4 6.

iy e s e ) T
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These figures show that the decrease in resis-
tance depends upon the spacing to a greater extent
than upon the increase in the area of the elec-
trode.

Cable sheaths and water pipes should be con-
nected to rods and pipes and used as earth elec-
trodes.

If the space is inadequate for the resistance
required or where digging is made difficult by

rocks, etc, a form of plate is usually used as
an earth electrode.

As it is necessary to make the area of ground
covered by an electrode as large as possible, the
plate form of electrode should be extended into
strip form. A very efficient form of electrode of
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this type is one composed of strips, approximately
17 x }”, laid radially from a centre at a depth of
ahout 3 feet and connected in parallel, Tests which
have been made indicate that the thickness of the
metal composing an_electrode does not have an
appreciable bearing upon the earthing resistance.
The factors governing the thickness of the metal
are iderations of i
strength and length of service life where possi-
bilities of corrosion exist.

In order to compare the efficiency of various
forms of earth electrodes, certain tests were taken
under the following conditions. The ground
chosen was excellent for the purpose, being on the
edge of a swamp. Three forms of electrode were
buried for several weeks in order to permit con-
solidation of the ground around the electrodes.

The forms of electrode used were :—

1. A copper plate 18 inches square and % of an inch
thick, buried 4 foet deep.

2. A copper strip 18 feet long, 1} inches wide and

% of an inch thick buried 4 foct deep.

3. Three steel rods, 5% of an inch in diameter, buried
vertically to a depth of 5 feet, spaced 8 foot
apart and connected in parallel.

The area of metal in contact with the ground
was practically the same in each case.

The results were as follows :—
1. The carth resistance of the plate was .. 27 ohms.
” " ”» 5y Strip was .. 1-0 ohms.
Boatigs S e e s e LA Y i

The superiority of the strip over the plate is
most marked. THe strip was even superior to the
rods but this is probably due to the ground being
uniformly wet. Had the surface layers been drier
than those lower down, the probability is that
the rods, by reason of their greater depth would
have given better results than the strip.
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The provision of coke breeze around electrodes
and the introduction of salt into the soil sur-
rounding electrodes have the effect of lowering
the earthing resistance and it has been suggested
that as coke breeze has a negative temperature
resistance characteristic, the earthing resistance
of an electrode installed in this manner will fall
with increasing current flow. In the case of salt
in the soil, the heating of the earth on the passage
of cuirent, while evaporating the moisture, will
effect a concentration of the salt. Should such
effects actually be present during the passage of
current, they will greatly improve the efficiency
of the electrodes.

Having established a satisfactory earth elec-
trode, periodical tests should be taken of its
resistance.

The reason for these periodical tests is that the
moisture content of the soil may undergo con-
siderable seasonal changes and an electrode which
is installed during the rainy season may give good
results soon after installation, whereas its earthing
resistance may arise considerably six months later.

It has been found that electrodes which reach
a greater depth than about 4 feet, such as rod
or pipe electrodes, do not show much seasonal
variation in respect of their resistance, while plate
electrodes, buried at a depth of about 3 feet,
undergo very marked seasonal changes of resis-
tance. This is what might be expected from a
consideration of the moisture content of the soil
at varying depts, and at different seasons of the
yem:

t may be essential and in any case it is ad-
vlsnble to make provision for the soil in the
of being kept

damp by artificial means.

In suburban or rural districts this might easily
be achieved by installing the earth electrodes in
the vicinity of the water discharge pipes from the
house.
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Method of Connection :

Particular attention should be paid to the
various connections on the earthing system. Con-
nections which may have to be made below ground
such as in the case of a buried earth plate should
be both electrically and mechanically sound e.g.,
rivetted or bolted and soldered—and in order to
protect the connection against the possibility of
corrosion, it should be carefully compounded. In
the case of pipe or rod electrodes, these should
project above ground level so that the connections
thereto may be visible for inspection at all tines.
A point which is liable to be overlooked is the
necessity for an adequate cross-sectional area of
copper for the earth wire. The melting point of
copper is in the region of 2,000° F., while that of
tinman's solder is about 400°F. If the cross-
sectional arca of the earth wire is too small, there
exists the possibility of a very heavy earth fault
current, particularly if it is of some duration,
raising the temperature sufficiently to melt the
conductor out of a socket, thus effecting an open
cireuit in the earthing system and leaving the in-
stallation without adequate earthing.

Protection of Installations :
As will have been seen, the establishment and
i 'y mai of earthing el
that they have a resistance of one or two ohms,
presents, in many cases, great difficulty. This
difficulty has induced Engineers to investigate
ive methods of so protecting i i
as to remove all danger of shock to persons.

The development which has taken place in the
domestic use of electricity in recent years has
increased the demand of the average domestic
installations from' about four or five amps to
somewhere about twenty five or thirty amperes.
Taking the case of a house service fuse with a
continuous load rating of thirty amperes, this fuse,
if it complies with the B.E.S.I. specification, will
carry 1.6 times full load current or forty-eight
amperes for over thirty minutes, and it will operate
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with 1.9 times full load current or fifty-seven
amperes in somewhere about eight or nine minutes.
Supply engineers are thus faced with the problem
of ensuring rapid isolation of a faulty installation
‘whose main fuse will probably be of thirty ampere
rating. To ensure this rapid isolation, the
Engineer has the choice of any one of the methods
to be briefly discussed or even of a combination
of several of the methods. So many factors, some
local and some general, have to be taken into
consideration when making a decision on this sub-
Ject, that it is hardly possible to arrive at any
definite conclusions in a paper such as this. The
factors attendant upon each particular distribution
system will govern the policy for that system but

of ensuring adequate protection by means of direct
earthing alone.

There are various possible solutions to the
problem which may be classified under the
following headings :—

TLocal earthing electrodes with direct earthing.
Farth leakage switches.

Continuous earth wires.

Underground cables.

Protective multiple earthing of the neutral.

1. Local Earthing Electrodes with direct earthing.

The difficulties attendant upon this method have
already been discussed and are such as to render
this a very difficult if not impossible solution.

2. Earth Leakage Switches.

Earth leakage switches which interrupt the
supply on the occurrence of a potential on the
earthing system, of 15 volts or on the passage of
a current of 30 milliamperes are available and are
claimed in some quarters to be a complete solution
of the problem as they function with a local earth
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connection of a very high resistance. In Germany,
where this system has been extensively used, its
popularity may be attributed to the demand
created by rural supplies. The difficulty of ob-
taining satisfactory earth connections, in rural
schemes, considered in conjunction with the in-
flammability of thatched roofs, barns, etc, and the
known susceptibility of cattle to the effects of
electric shock, make some sensitive form of rapid
isolation essential and the advantages of earth
leakage switches in this respect outweigh their
disadvantages. In urban and suburban supplies,
the system has one very marked disadvantage.
In order to afford complete protection in the case
of a house installation supplied by overhead mains,
it would be necessary for the switch to be installed
on the pole in the street and in the case of an
underground feed, for the switch to be installed
on the meter hoard. In each instance the occur-
rence of a small earth fault anywhere in the
installation will cause a complete interruption in
the supply. The case of a large block of flats
would be even more serious. The distribution of
fault current between adjacent conduits in a duct
may quite conceivably cause every earth leakage
switch to operate and interrupt the supply to
every flat in the building.

Whilst affording the maximum protection this
method will undoubtedly oceasion undue incon-
venience and will in fact practically render abor-
tive the present sectionalising of an installation
by means of the distribution board. In its present.
state, simple earth leakage protection does not
completely solve the problem except in the case
of individual appliances such as electrical hair
clippers and other appliances which must be im-

iately dis should the i ion fail.

3. Continuous Earth Wires.
A continuous earth wire, satisfactorily earthed
at suitable intervals, and carried along the poles
of the overhead line affords a very effecient
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medium for the earthing of the installations
supplied by the overhead line, although it entails
the provision of a separate earth wire from the
street to the house. This method offers a satis-
factory solution from the electrical aspect but has
certain objections. In regard to objections on the
score of expense it will be agreed that the cost
of the additional wire is relatively small and
probably justified by the security afforded. The
other possible objection is that the introduction
of an additional wire in the service “pull on” will
render the overhead service wires even more un-
sightly than they are at present. This latter
objection might be met by usuing a twin con-
ductor for the neutral, the additional conductor
being used for the earth wire and connected to the
continuous earthing system of the installation.

4. Underground Cable Distribution.

Distribution by means of lead sheathed under-
ground cables affords a very satisfactory solution
of the problem, although the conversion of an
overhead system to underground or the adoption
of the underground system, solely from a con-
sideration of satisfactory earthing would be
definitely uneconomical. Certain estimates pre-
pared in Durban of the comparative cost of
supplying low tension mains, house services and
street lighting by means of overhead mains and
underground cables showed the ratio of costs to
be approximately 1 to 1

Where, for any reason, the supply is by means
of underground cables, efficient earthing may be
provided by supplying each installation with an
earth wire bonded to the sheath of the service
cable, It is assumed that the lead is efficiently
bonded across each joint.

Quite apart from the lead sheath being in partial
contact with the soil, particularly at joint boxes,
the resistance of the lead sheathing of low tension
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cables, manufactured in accordance with the latest
B.ES.L specification, is as follows :—

‘1 L., 3-core cable, 166 ohms per 100 yards
W w o 95, 5 on o
04 ,, concentric cable. 230 ,, ,, .,

From considerations of voltage regulation, it is
improbable that a distributor cable would be longer
than 600 yards; this would give a resistance of
approximately 1 ohm for the lead sheath of the
‘1 3-core cable, which would permit the passage
of nearly 200 amps on the occurence of an earth
fault at the end of the cable. Burning off of the
cable at the fault, before the “blowing” of the
fuse is commonly due to the overfusing of the
circuit.

In any case it is advisable for consumers earth
wires to be bonded to the cable sheath, even where
local earthing is adopted, the one system being
supplementary to the other.

5. Protective Multiple Earthing.

This system is being rapidly developed and used
in a number of countries, although its use is at
present somewhat restricted in the United King-
dom. In the latter country, the regulation pro-
hibiting the earthing of the neutral at more than
one point delayed the development of the method,
although to-day it is permitted in certain cir-
cumstances with the consent of the Electricity.
Commissioners.

It consists of using the neutral conductor as
the earth connection frr all earthed metal work
in an installation and in effect converts an earth
fault into a “short circuit,” thus, ensuring the
passage of sufficient current to operate the pro-
tective device controlling the particular circuit.

As against this particular advantage, which is
a very marked one, there are certain dangers to

be guarded against, otherwise the adoption of this
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system may introduce even greater hazards than
it is intended to remove. By reason of their con-
nection to the neutral conductor, the frames of
all apparatus and all tubing will be, at all times,
at the potential of the neutral conductor. Under
normal conditions, this potential will be very low
and insufficient to cause a dangerous or even
unpleasant shock. Under abnormal operating con-
ditions, however, such as would occur on the
occurrence of a heavy short circuit between a
phase line and the neutral, momentary abnormal
potentials may occur on the neutral conductor
and on all metal work connected thereto. Should
a breakage of the neutral service wire occur, and
this is a distinct possibility where branches of
trees may be blown on to service wires during
heavy winds, a potential equivalent to the full
supp]y voltage will exist on all metal work con-

ected to the neutral conductor, should any switch
m the installation be closed. Such eventualities
must be very carefully zuarded against if multiple
protective earthing is

In order to provide against the breakage of u
neutral conductor, it is usual to insist upon the
earthing of all metal work being made to a con-
tinuous earthing conductor which i3 connected to
the neutral conductor at its point of entry into
the building. A local earth electrode is installed,
from which an earth connection is carried to the
point of junction between the installation earth
wire and the neutral conductor. At the point at
which the service wires are pulled from the mains
in the street, a Ioop of copper wire, connected to
the neutral service wire is so disposed around the
ive” conductor that a breakage of either service
wire will cause a short circuit between the live
wire and the neutral, thus ensuring the operation
of the pole fuse.

This system has been in satisfactory operation
on portions of the local distribution, where no
water supply system exists, for a number of years.
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In case of a failure of the guarding, just
described, when a neutral service wire breaks, the
local earth electrode is intended to limit the poten-
tial rise on earthed metal work in the installation.
Should there be no local earth electrode, the
breakage of a neutral wire outside the installation
will, if any switch is closed, cause full supply
potential to occur on all earthed metal work. In
the case where an earth electrode is provided
however, the potential will be limited to :—

where E is the supply voltage, R* is the parallel
resistance of the connected load and R* is resis-
tance of the consumer’s earth electrode. If the
supply voltage is 200, the load switched on is
1 k.W. and the resistance of the earthing electrode
10 ohms, the potential of the earthed metal work
in the installation will be limited to 40 volts.
Should there be a heavier load switched on or
should the resistance of the earth electrode be
greater than 10 ohms, then dangerous potentials
may oceur. It is here that the earth leakage type
of switch appears to offer a very useful adjunct
to the system of protective multiple earthing. If
the operating coil of an earth leakage switch were
connected between the neutral and an earth elec-
trode, it would operate when the potential of the
neutral rose above the pre-determined limit of
about 30 volts.

This combination appears to offer as complete
a system of protection of installations as is
possible, consistent with freedom from unduly
frequent and extensive interruption in the supply.

In regard to protective multiple earthing of the
neutral, it should be clearly understood that in this
paper the case of alternating current supplies only
has been i It would be i isable, if
not dangerous, to treat a direct current system on
similar lines, owing to the possibility of electro-
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Iytic corrosion of buried pipes and cable sheaths
being caused by vagabond currents in the earth.
Such a danger is very remote if not entirely non-
existent in the case of alternating current supplies.

Protection of Appliances :
Which ever method for the general protection

of installations is adopted, there still remains the
question of the protection of individual appliances.
Again, the extensive development in the use of

city in all di i is i i present-
ing problems for those responsible for drafting
wiring regulations. An example of such a problem
is the use of electrical hair clippers in Hairdressing
establishments. Superficially it may appear that
the use of a three-pin plug system to ensure the
earthing of the frame of the appliance is that that
is necessary. Generally, this may be so, but if one
considers the possibility of the metal framework
of the hairdresser’s chair becoming accidentally
charged thy yugh the portion of the concrete floor
upon which it stands containing a faulty circuit,
then by deliberately earthing the frame of the
appliance, there has been introduced the possibility
of a person sitting in contact with a charged chair
and having applied to the back of his neck an
earthed plate—a modification of the “hot chair”
used in some of the States across the Atlantic.
This instance is not given with a view to raising
a bogey or creating distrust of electrical appliances
but as a striking example of the hazards which
might be introduced by indiscriminate “eathing”
without a due consideration of all the circum-
stances. In this instance, there may be differences
of opinion as to whether it is preferable to earth
both chair and appliance or to insulate both and
to ensure the maintenance of such insulation by
means of an earth leakage switch. An alternative
method of dealing with such appliances might be
the requirement that they be only operated through
a transformer designed to reduce the voltage to
less than ten volts.
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The restriction of space in the smaller flats
vecently erected has brought to notice a potential
source of danger in the location of plugs. The
Kitchenette is usually so small that it is almost
impracticable to locate a plug at a greater distance
than six feet from the sink. The consequence is
that a person wishing to fill an electric kettle will,
without disconnecting at the plug, carry the kettle
to the tap and while holding the Kettle in one hand
will turn the tap with the other. Should the
kettle not be wired on the three-pin and earth
wire system, the consequences, in the event of a
leak occuring on the kettle, may be serious.

These instances are given to show that while
earthing is capable of
the public and users generally from the dangers
of exposure to electric shock, careful consideration
must be given to all the attendant circumstances.

Regulations and Control &

The Regulations framed under the Factories
Act, in so far as electrical plant and machinery
are concerned, only lay down certain very wide
principles governing safety and define very care-
fully the allocation of responsibility in the event
of any accident due to a breach of the Regulations,
Regulations specifying in detail the standards of
materials and workmanship and the actual policy
to be adopted in particular circumstances and
situations are at present left in the hands of the
various or Supply
is only to be expected, there exist at present
varying standards of control under the different
Regulations, whereas a standard set of Regula-
tions, which might be adopted by all Municipalities,
would tend to bring about uniformity of policy
as well as increased safety to the consumers and
users of electricity.

The Regulations for the Electrical Equipment of
Bm]dmgs, drawn up by the Institution of Electrical
Engineers, are very complete and lay down
specific instructions in regard to such points as
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the limiting of earthing resistance of electrodes
and the maximum resistance of runs of conduit,
amongst other points. Regulations similar to these,
applying to all Supply Undertakings in South
Africa, are very desirable and it is understood that
your Association has devoted much attention to
such a set of Regulations, which, when issued,
might with great advantage be adopted by all
Supply Undertakings in the country.

References :
The resistance of Earth Electrodes (E.R.A.
Report) P. D. Morgan and H. G. Taylor.
An Investigation of Earthing Resistances—

P. J. Higgs.
Various Articles on “Artificial Earthing”—
T. C. Gilbert.

Mr. Kinsman added : Since writing this paper
1 have had an opportunity of persuing the Supply
Regulations. At the short time at my disposal
1 have not had an opportunity of studying these
regulations very carefully, but I did not notice
anything covering the question of multiple earth-
ing of the neutral. In view of the difficulties
explained in the paper in providing low resistance
earthing, there should be some regulation covering
multiple neutral earthing. Despite the advantages
of mutiple earthing, it should not be carried out
without very careful consideration of certain
points, otherwise it may introduce the very
dangers it is intended to remove. (Applause).

DISCUSSION :

The President: Gentlemen, your applause
signifies how greatly you appreciate this most
valuable paper, which is now thrown open for dis-
cussion. I trust the discussion will prove very
useful, as I feel that this paper will be frequently
used as a reference.

Mr. Rodwell (Johannesburg) : Mr. Kinsman
has presented us with a paper on a subject of
prime importance, His choice of subject is more
than welcome for one is led to suspect that elec-

11671



trical engineering science has a long road to travel
yet to reach finality on the question of earthing,
if one may judge by the large volume of con-
traversy and variation in practice extant at the
present day. We are indebted, therefore, to Mr.
Kinsman for leading us further on our journey in
so illuminating a fashion and for bringing a spot-
light to bear on this Cinderella of Electrical En-
gineering, so apt to be slighted with subsequent
regret.

There seems to be as yet little consensus of
iati f what i a “

voltage” nor by what unforseen means such may
rise. This, in the absence of rigid enforcement of
really comprehensive regulations, coupled with
the resultant possibility of incompetent contrac-
tors embarking on schemes of maximum profit
with minimum effective design and material,leads
one to a fresh appreciation of the significance of
the modern maxim “Live Dangerously.”

to d what if a
dangerous voltage to human life revealed that the
average man could endure no more than about
65 volts, A.C. and 130 volts D.C. when grasping
a copper electrode in either hand with the hands
normally dry. Voltages in excess of the above
gave rise to muscular contraction preventing the
ability to release the electrodes,

With the hands wet it was considered that even
50 volts, A.C., at commercial frequency might
prove fatal to a normally healthy individual.

When one considers, in addition to the above,
the variations in physical health of individuals
and the numerous possibilities of exposure to
electrical potential, it seems almost paradoxical
that supplies should be given to the general public
at 220 volts with out special attention to the in-
stallation and maintenance of adequate earthing
facilities.
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Mr. Kinsman has provided us with very
illuniinating figures relating to the requisite values
of resistance of earth paths in contradistinction
to the excessively high values so frequently, and
often unavoidably, found in practice. The fact
must be faced that human life may be endangered
where the resistance of the earth path is excessive
and that in such circumstances there are few pre-
cautions which are not fully justifiable, even in
face of economic considerations and the possibility
of i ience to adjacent 1t has
been held that the provision and maintenance of
really effective earth paths should be considered
as important as continuity of supply, in fact, even
more so.

But, as Mr. Kinsman rightly points out, the
mere provision of an earth path is not an adequate
protection to consumers. It will be freely ad-
mitted that there are few, if any, power distribu-
tion schemes on which it is possible to maintain
each and every earth connection at a low enough
value of resistance to ensure the immediate
blowing of the appropriate protective fuses, nor
is it possible by any existing method of earthing
to achieve such optimum conditions generally. It
is the appreciation of this fact that has led Con-
tinental and other engineers to acknowledge the
value of earth leakage trips as rendering a poor
earth connection sufficiently sensitive to ensure
adequate protection. Surely South African En-
gineers will be prepared to accept the latest gift
of modern progress as yet another step nearer
a difficult goal. Admittedly, earth leakage pro-
tection has its drawbacks but it cannot be ack-
nowledged that these are insurmountable.

The author mentions, for instance, the possi-
bility of a minor fault in a block of flats occasioning
the isolation of the entire building. This may be
true of many existing buildings but it need not
apply to new buildings in which each flat could
be arranged to have its own protective switch,
bearing in mind the low cost of such units. Suit.
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able arrangement of conduit could prevent a fault
in one part of the supply affecting another point.
Such would surely be preferable to the risk of

on all
throughout a building which may be connected to
an ineffective earth system.

The author has drawn our attention to the fact
that the LE.E. Wiring Regulations postulate the
installation of earth leakage protection in all cases
where the resistance of the consumer's entire
earth path exceeds one ohm. It should be possible
to initiate similar constructive legislation applic-
able to electrical installations in this country by
statutory requirements which are clear and de-
finite in contradistinction to the somewhat vague
provisions _abstracted by the author from the
Factories Regulations as now existant.

The methods to be adopted in the measurement
of earth resistance paths call for some attention.
In the first place it will be necessary to include
for suitable provision to ensure the maintenance
and testing of earth path resistance to take into
account such seasonal and other variations as may
render the earthing provisions inadequate.

Secondly, the method of measuring earth re-
sistance should be clearly defined. As is well known
there are two major effects, other factors heing
equal, which may give rise to false estimates of
earth resistance — namely, Electrical Endosmose
and Polarisation.

The first mentioned effect tends to occasion the
movement of soil moisture away from that elec-
trode from which the current is flowing, so
varying the conductivity of the surrounding soil.

“The second effect is due to electrolysis of the
moisture and tends to partially insulate the elec-
trode by the formation of a gas film.

These effects both point to the unwisdom of
endeavouring to measure earth resistance by
means of direct current. It should, moreover, be
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borne in mind that the disturbing effects and
duration of a fault current may be much more
considerable than those of test conditions, and
ample allowance should be made for this.

Due attention must of course be given to in-
stalling earth connections of a loading capacity
adequate to the maximum possible fault current
likely to arise. In this respect it is worth con-
sidering the conditions obtaining when a cable
sheath is used as an earth return.

The following table illustrates the fact that the
larger the cable current-carrying capacity ihe less
suitable the lead sheath as an earth return :

Single core 660 volt paper insulated cable.

Nominal copper sectional area (sq. in) 0.08 0:20
Thickness of lead sheath ... .. (in) .08  .070
Thickness of dielectric . (i) 080 0%
Overall diameter of conductor ... (in) 260

581
Cross-sectional area of lead (approx) (sq.in) 000 179
Volt drop per unit length of sheath
compared with that in copper
(assuming the condugtivity of cop-
per 12 times that of lead

53 184

times  times

Thus, the larger the conductor the less the
current capacity of the sheath relative to the
copper. This is due to the fact that it would not
be economic to increase the lead section in view
of its poor conductivity and in view of the ability
to use a bare copper earth return.

In" reading Mr. Kinsman's valuable paper, in
which he gives a bird’s-eye view of this problem
involving so many complex variables, one is led to
the conclusion that even the provision of what
seems a suitable earth connection at the time of
installation does not leave the electrical engineer’s
mind entirely confident that such conditions will
be maintained indefinitely. In short, since implicit
reliance cannot be placed on earthing provisions
alone, we are apparently dnven unwillingly to

that must be

famy



inicorporated which will ensure that dangerous
potentials will at all times be prevented, irvespec-
tive of the efficacy of earthing provisions.

In conclusion, I feel T am empressing the desire
of all of us that Mr. Kinsman’s paer is to initiate
a movement towards the provision of suitable and
effective means and regulations for adequately
protecting all users of electricity from the dangers
of ineffective earthing installations.

1 feel that we should accord the author an
acknowledgment of our appreciation of his bring-
ing this subject to our notice, for T am sure that
there are few of us who have not garnered some
fresh concept on this problem which is rarely en-
dowed with the importance it merits. (Applause).

ARMISTICE PAUSE.

At 11 a.m. members of the Convention observed
the Armistice pause by standing silently for two
Ei}:mles, after which the refreshment interval was

en,

On resuming at 11.20 am.*

Mr. Muller (Krugersdorp) : I would like to
thank Mr. Kinsman for his very interesting paper
on a subject of great interest and importance.
Recently I have done a little experimental work
in this direction, and I have come across an
arrangement which I think meets the case fairly
well. The only trouble is that you cannot get an
earth switch with the overload at the same time.
I have suggested to my colleagues that we use the
overload breaker with an earth trip coil in place
of cut-out fuses (Municipal). The installation
would then be earthed in the usual way, but the
earth trip coil is connected between the normal
earthing system and a separate earth, the resis-
tance of which need not be very low. The whole
installation would therefore be tripped out should
the main earth become unsafe, In this case you
can still isolate in the normal way but you would
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be safeguarded should your normal earth deterior-
ate. T would suggest that this question be taken
up with the idea of getting a switch which com-
bines overload with earth leakage. It should not
be an expensive job.

Mr. W. C. Lindemann, Inspector of Factories
(Engineering Department of Labour) : As a
visitor and one who is deeply interested in the
subject raised by Mr. Kinsman, with your per-
‘mission I would like to acquaint you with some of
my experiences relative fo electrolytic corrosion
which is mentioned in the paper. Before pro-
ceeding, T would like to remind Mr. Kinsman that
according to electro-chemical authorities, some
solutions are stated to act as partial rectifiers.
Electrolytic action sets in irrespective of whether
the vagabond or secondary currents in the earth
are of an A.C. or D.C. character. As you are
aware, my work is connected with safety first,
which is governed by the Factory Act.

During the course of my duties and enquiries into
the causes of electrical accodents and other similar
occurances I am often faced with some peculiar
electro-physical phenomena which are disclosed
during the process of taking down evidence. For
example, a passage of current traversing the body
and travelling across the region of the heart
usually produces fatal results.

Re the question raised by Mr. Rodwell of what
constitutes a dangerous voltage, a fatal accident
case on record disclosed a_potential of 26 volts,
damp conditions prevailing in an incline shaft of a
mine.

As the time at my disposal is limited, I am only
able to give members of this Association a brief
account of an experience in connection with a cer-
tain cream cooler inside a large creamery situated
in close proximity to the electrification system
which gives one much food for thought. Picture
a cream cooler composed of a parallel number of
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2 copper tubes, horizontally arranged, through
which circulates a solution of brine. Externally
and at right angles to the path of the brine cream
is allowed to gravitate. *“Galloping” corrosion
oceurred in the neighbourhood of where the tube
ends are expanded and soldered into the upright
headers of the cooler. The popular opinion ex-
perienced was that the electrolytic corrosion was
caused by vagabond currents flowing and
emanating from the electrification system. Bearing
in mind that the rails are efficiently bonded this
fact forces me to explore other possible causes.
Much water is used in creameries, therefore the
damp nature in the immediate neighbourhood may
be looked upon as adequate direct earthing. How-
ever, to cut a long story short, it was decided to
break up the brine circulating system by pumping
the brine into a raised tank, the solution gravitat-
ing through the cooling system. An amazing
result followed; the corrosion activity practically
ceased and the expensive cooler could be used as
an economic appliance.

This istic calls for an and
brings me to another experience of mine in con-
mection with steam generating plant in particular
and which offers a reasonable solution to the pro-
blem in question, I find that when radiating heat
cut across a system of water circulating tubes at
right angles, a magnetic field is set up which
arranges itself at right angles to the two planes
of the radiating heat and cireulating system, In
fact this feature is slightly noticeable in cream
coolers and other systems where two separated
elements cross each other at right angles. Elec-
trical engineers will at once perceive that this is
an extension of the principle generally associated
with the generation of electrical energy.

Now we all know that when a conductor in an
elactrical system is broken, current ceases to flow.
Similarly, when the brine circulating system was
broken by pumping the brine firstly into a raised
tank and then allowing the solution to gravitate,
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is on all fours with a disconnected conductor, and
electrical energy ceases to exist, which in my
opinion offers a reasonable explanation of why the
electrolytic corrosion was checked without having
to adopt special earthing arrangements.

In conclusion, Mr. President, I have to thank
you for the privilege of allowing me to take part
in the proceedings of this Convention. I also wish
to congratulate Mr. Kinsman for giving us his
most interesting and instructive paper, which
brings to mind an apt quotation : “Electricians
may come and electricians may go, but earthing
will go on for ever.” I thank you. (Applause).

Mr. Clinton (Salisbury) : T should like to ex-
press my admiration of Mr. Kinsman's paper, and
the methods he used to illustrate the various
points. '

Although it has been held by conservative en-
gineers that the present system of earthing is
quite suitable to provide the necessary protection
to the consumer, and those engaged in the elec-
trical industry, there is, nevertheless, a consider-
able amount of uneasiness in the minds of thought-
ful engineers regarding the suitability of present-
day methods.

The opponents of any change in the methods
of protection commonly used, usually maintain
that accidents are comparatively few in number.
Statistics in Great Britain are usually quoted to
support this point It should, of course, be borne
in mind that in doing so, one is comparing results
of a country that is only to-day becoming elec-
trically minded with particular reference to the
domestic field. Even so, the number of fatalities
due to electricity in Great Britain are on the in-
crease. In 1912 there were 12, in 1926 there were
18, in 1932 there were 70, whilst last vear there
were 112, Ts is similarly Brgued that the cost of
the additional protection afforded by an earth
leakage system is higher than is warranted, but T
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think it would be conceded that the saving of only
one life is worth a considerable outlay, particular-
ly should that life mean the member of our par-
ticular families. It is certainly the responsibility
of the electrical engineer to keep domestic
installations as free from danger as science has
made possible.

One point has been raised by Mr. Kinsman in
the protection of domestic premises by the earth
leakage system, and that is where he states it is
necessary, in order to afford 100% protection, to
provide a protective earth leakage switch on the
service pole supplying the premises. Since it is
to-day possible to purchase a switch for installa-
tion at the transforming point in the substation,
full protection is possible up to the point of supply
within the premises, from which point onwards an
earth leakage switch controls the domestic in-
stallation.

For a considerable time T had doubt regarding
the ability of the usual form of earth leakage
switch operating coil to withstand the effects of
lightning, particularly as the effects of lightning
in Europe definitely held up the progress of this
type of protection in Germany, due to the diffi-
culties experienced in providing a sufficiently
robust coil with the required sensitivity and mini-
mum operating current.

Experience over the past four or five years in
Salisbury on a limited number installed, confirm:
the subsequent experience in Germany, where it
was found the modified robust coils now in use
have proved entirely, satisfactory.

On a further point raised by Mr. Kinsman in re-
gard to the inability of the artificial earthing
system to provide protection in the case of hair-
dressing i hy lectrical i
are commonly used, 1 should like to refer to the
use of a combined earth leakage protective switch
and plug, which definitely provides a suitable pro-
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tection to the user and to the person on wham the
appliance is being used. This protection is ob-
tained by means of a high resistance in the earth
circuit, so reducing the possibility of dangerous
currents.

In South Africa, where earth resistance in the
drier portions of the country is usually high, ex-
cessive potentials in the vicinity of metal hodies,
stay-rods, tubular standards and similar metallic
structures embedded in the earth usually form a
potential source of danger to human life and
animals.

In this particular case, the only solutions on the
horizon is an earth leakage on'the lines of the
principle set out in Mr. Kinsman’s paper.

Whilst the danger which exists is usually com-
pared in relation to the voltage. I should prefer
to see reference to the maximum permissible cur-
rent the human body can withstand on the
average.

Some extremely interesting papers have been
published by medical men having engineering ex-
perience on the effects of A.C. and D.C. currents
on the human body. A study of these, forms a
stimulating introduction to the principle of pro-
tecting human life.

In the field of rural distribution, the use of
earth leakage switches should, 1 think, bacome
compulsory at an early date. The pieneering
efforts in Australia have apparently met with con-
siderable success, for I understand the use of this
type of protection is being rapidly extended.

In existing installations it may be difficult to
persuade Councils to expend large sums on the
replacement of existing fuse protection relying
upon an earthed system, especially in face of the
large amounts required by the average town for
relief of the general rate. (Applause).
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Mr. Pirie (Bloemfontein) : I wish to congratu-
late Mr. Kinsman uyon his most interesting paper,
but in view of the limited time at our disposal I
would suggest that during the next Convention at
Capetown one morning be devoted to the con-
tinuation of this discussion. (Hear, hear).

The President : The Council will make a note
of that.

Mr. Foden-(East London) : I congratulate the
author on his most interesting and valuable paper,
the subject matter being of vital importance
Electrical Engineers involving as it does the pre-
cautions necessary to safeguard human life.
Frequently this aspect of danger to life is un-
fortunately seized upon by our competitors in the
field of power supply.

I would therefore welcome the author's com-
mz:f{s upon the following notes regarding types of
“earths.”

When slight current leakages are present bub-
bles of hydrogen are formed thus increasing the
earth resistance.

Taking advantage of this chemical change is
it not advisable that when burying the earth plate
a layer of carbon say in the form of sulphur free
coke be placed on either side of the earth plate ?
Due to the combination of oxygen and hydrogen
moisture would be formed, tending to keep the
surrounding soil moist and so reducing the earth
resistance, carbon as we are aware being rich in
oxygen.

Another method of providing an “earth” in
districts with high soil resistivity is to take ad-
vantage of the top surface of the soil. A trench
is dug 8-feet deep and in it is laid say 50 yards of
0°1 sq. in. sectional bare copper conductor. The
conductor is surrounded with rock salt and the
trench filled in with rubble to assist the passage

78]



of moisture. Preference is here given to salt in
place of coke due to the former eliminating the
possibility of corrosion caused sometimes by cer-
tain qualities of coke and it is very questionable
whether any sulphur free coke is commercially
obtainable,

Would the author give his opinion on the ad-
vantage or disadvantage of the multiple earthing
system as achieved in the following manner > The
neutral to be connected to earth at each discon-
necting box or other suitable points of the dis-
tributing system, I would like to qualify these
remarks by saying that this would only apply to
AC. systems as it is, I believe, safe to say that
AC. electrolysis is negligible, being less than 1%,
of that caused by D.C. current.

In conclusion I would say that in view of the
valuable information given by the author on' the
earthing problem and the dangerous conditions
which may arise, that the matter of adequate cross
sectional area of the neutral link on consumers
premises has been given serious consideration by
the C iling the Supply R i
T have in mind a section of link that would not be
injured by a current of 100 amps. as a minimum.
(Applause).

Mr. Milton (Electricity Supply Commission) :
The question raised by Mr. Kinsman dealt with
the matter of earthing in the draft Regulations.
The Regulations in this connection are based on
the I E.E. i Where it is i icabl

to obtain an earth having a resistance of less than
1 ohm. the earth protection should be supplemented
by earth leakage trips set to operate at not more
than 30 milliamps. Under faulty conditions the
voltage drop in the earth circuit should not exceed
50 volts, so I think all the requirements are taken
care of in the regulations. For the benefit of those
particularly interested in the subject I would like
to mention a paper read recently before the In-
stitute of Electrical Engineers in Johannesburg
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which sets out the results of tests carried out in
i ith the f the resi.

wi
of the actual earth plates to ground. That paper
should form a valuable reference for those in-
terested.

The President : In view of the limited time at
our disposal I propose to ask Mr. Kinsman to send
his reply in writing to the Secretary for publica-
tion in the proceedings. (Hear, hear).

COMMUNICATED REPLY BY Mr. C. KINSMAN.

The question of the use of A.C. in measuring
the earthing resistance of electrodes has been
mentioned by Messrs. Rodwell and Lindemann.
For the reasons mentioned by both these gentle-
men, the figures in the paper in regard to the
value of electrode resistances were measured with
an instrument utilizing alternating current.

The danger of electrolysis arising from alterna-
ting current leakages was stated in the paper to
be a very remote, if not non-existent possibility.
Several authorities have stated that corrosion by
this agency is only about one per cent of that
caused by an equivalent direct current.

Mr. Rodwell has quoted some very intersting
and convineing figures relating to the conductivity
of standard cable sheaths. These figures tend to
show the general inadequacy of a cable sheath as
the return path for fault currents. This in-
adequacy is admitted, if the sheath were the sole
return path, but_the contact of the sheath with
the cable armouring and the soil, supplements the
sheath itself and provides a sufficiently low re-
sistance path for fault currents.

In reply to Mr. Muller, switches combining ther-
mal overload, magnetic overload and earth leakage
protection are available although the author has
not had any experience of such switches.
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Mr, Clinton referred to the protection of a per-
son, from the point of supply. This can be done by
the installation of earth leakage switches at the

" substation. This system is being used on at least
on the the German distribution schemes, but the
interruption of the entire circuit from the sub-
station will be brought about by a small leakage
to earth in any installation connacted to that
circuit.

Mr. Clinton’s reference to the voltage around a
house or a standard on the occurrence of a fault
directs attention to the question of “resistance
areas” dealt with in the paper. This resistance
area is that area in which an appreciable voltage
gradient exists and is usually the area within six
to ten feet from the charged metal body.

Mr. Foden has raised one or two interesting
points regarding the method of installation of
electrodes. Whilst in agreement with him on the
possibility of sulphur in coke causing corrosion
of the electrode, I would point out that such cor-
rosion, causing as it does an impregnation of the
surrounding soil with particles of the decomposed
metal, will in effect increase the area of the
effective electrode and so improve its efficacy.
This statement of course must be qualified by
the reservation that the corrosion is not suffi-
ciently severe to corrode the electrode away com-
pletely. The use of a length of copper conductor
in the manner described by Mr. Foden will be
very satisfactory as is borne out by the figures
quoted in the paper as representing the earthing
resistance of a copper strip buried longitudinally
in the ground.

The President : 1 now call upon Mr. Muller

to read extracts from his paper “The Adminis-
tration of Smaller Municipal Undertakings.”
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The Administration of Smaller
Municipal Electricity
Undertakings.

Touching upon Financing, Tariffs and
Production costs per Unit Sold.

by H. M. S. Muller,
Town Engineer — Upington.

With the present greater, wider and more
general use of Electricity in the Home and for
Industries, it is difficult to forecast the require-
ments for even the next ten years. It is, however,
clear that with the present rate of astounding
progress the utmost resources of the Engineer
will be taxed to bring about greater efficiency
and generally to lower production costs per Unit
sold to the Consumer.

1t is not a matter of finding the Consumer, but
purely a question of whether the Consumer can
be met on a competitive basis for lighting, heating
or power. Lighting has long since become an
accomplished fact in practically all the Towns in
the Union and costs the Consumer no more than
the infinitely less ‘candle power’ illumination of
erstwhile methods, but the greatest and urgently
necessary awaits, on a comy
basis, for heating and power.

While there are great Power Undertakings in
South Africa that compare favourably with
similar Undertakings in other parts of the World,
ranking as the lowest in production costs per
Unit sold, it cannot be gainsaid that, taking Muni-
cipal Supply Undertakings in South Africa as a
whole, the position is only now emerging from
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what practically amounts to a state of chaos, in
the diversity of conditions and varying production
costs per unit sold. By no means the least of the
several contributing causes of this state of affairs,
is the manner in which some of these Undertakings
are administered.

In this respect, it must be realized that in
South Africa the annual Municipal expenditure
amounts to millions of pounds. Such expenditure
naturally has a considerable effect on the general
business throughout the Country, as well as
affecting, both directly and indirectly, the welfare
of millions of people.

It must further be realized that, whereas a
brief ten or fifteen years ago the average Muni-
cipal expenditure of Country Towns throughout
the Union hardly amounted to £2,000 per annum,
some £10,000 or more would be the figure to-day.
Therefore, methods that were good enough ten
years ago require very serious revision to-day.

Sure]y the time has now arrived when Mul}lll-
in the

fight of National importance,

We can digress a little and dispassionately con-
sider the elegibility (or otherwise) of men serving
on Municipal Councils, which have control of such
Undertakings, but are not sufficiently restricted
by Legislation to adhere to a definite system of
Financing.

The subject, therefore, is the Town Councillor,
whose position (to the conscientious man) is never
enviable, and is most frequently a very thunkless
one. However in the light of what h:
stated, it certainly is, and ought to be, one ot the
most worthy and positions in Civic life.
Tt requires men of integrity, men who are broad-
minded and competent, and who, above all, have
a wholesome understanding of the true function
of a Councillor.
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The progress, in every sense of the word, of
the Town and the community devolves upon the
ability of the Council to follow and to anticipate
the general progress of the Country, and, above

I, to preserve, in as far as the human element
will permit confidence and harmony among
Council, Rate -payers and Employees.

Even in the smallest communities there are
sufficient men of the right calibre, but it is a fact
that in the same Town or Vlllage. other public
hodies such as School Boards, Hospital Boards,
ete, are frequently represented by more men of
broad outlook, ability and general knowledge,
because that type of man usually follows a pro-
fession, trade or occupation which renders him
ineligible as a Councillor, or his seat on the Council
would prejudice his business interests, hence
Municipal honours only too frequently demand
heavy sacrifice and are not much sought after by
such men.

The question arises : Is the Councillor com-
petent to direct vital matters of Management by
virtue of three years of office, without the assis-
tance of set rules? Alternatively, it is frequently
found that Councillors remain in office for more
than fifteen consecutive years. This certainly has
its advantages, but can at best be regarded as a
mixed blessing.

Under prevailing conditions, is it not apparent
that where such large issues are involved, affecting
the Country as a whole, stability and greater
progress will be the immediate result, if Municipal
Administration is subservient to more set rules,
especially in the matter of Light and Water
Undertakings?

No doubt for years to come each such Under-
taking will still remain an isolated case, influenced
by peculiar local conditions and there seems to be
little immediate prospect of any measure of uni-
formity.
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Considering Electricity Supply Undertakings,
there are still too many with a total capacity of
200 k.W. and under, which are comparatively over
capitalized, and the position is further aggravated
by the comparatively high railage on fuel. In view
of this, hardly any two such Schemes can be ad-
ministered alike — but correct financing and
general expansion to keep pace with rising de-
mands, are matters which are common to all.

In proportion to their assets or rateable value,
the Undertakings of Villages are no less important
than those of the Cities. They all form part of a
whole, which cannot afford to overlook the great
advantages of interchange of ideas and a concerted
movfment with the object of constant develop-
ment.

It is for Municipal bodics to display a greater
interest in, and to take advantage of the fine
work done by the A:M.E.U. and to support such
movements as the . and others affecting
such public and essential services as they have
under their control. With wholehearted co-
operation and healthy understanding, definite and
mutually protective Legislation can be brought
n many vexed problems that are at
present dealt with in a haphazard manner.

To suggest definite control by Legislation means
no restriction on the moral right of freedom of
action within your ‘own home’ but merely an
honest admission of the fact, that none of the
qualifications required by Law, which a prospective
Candidate for Municipal honours must possess,
even remotely affect the competence of such a
Councillor to assist or influence any course of
action, contrary to sound and accepted practice in
the Administration of such Supply Undertakings.

On the other hand, the Engineer in charge of
such Undertakings in the smaller towns is fre-
quently a lowly paid man of insufficient experience
or even qualifications to take the lead, and is

11881



virtually what he is generally regarded as by the
Public at large, namely an Electrician or Mechanic
who keeps the running Plant in order for the
production of Electricity and to ensure a con-
tinuous water service. Even if he is a man who
is sufficiently qualified and experienced and can

irect the general development and financial side
of the Undertaking, he is still altogether without
authority, and more often than not, his advice is
not taken, because it is easier to give way to the
urge of the present position and leave the future
to others.

1t has been said to the writer by the best Authority
in the Country, that whenever a Scheme has failed
to be self supporting after a reasonable period, the
cause, or causes therof could be traced to the fact
that the advice of the Engineer in charge was not
taken. This is certainly overstating the case, but
we are all acquainted with the function of the
Electricity Supply Commission as affecting Muni-
cipal Electrical Undertakings, and its invaluable
service to the country. I have no doubt that most
of the Engineers in charge of the smaller schemes
at least, will agree with mé, that it is equally
essential that the powers vested in that body
should not cease with the final approval of a
scheme, but extend to a ruling on points affecting
the subsequent management.

There have been instances where it at first
appeared that a mere village would not be able
to support an apparently over ambitious scheme,
yet such a scheme readily became self supporting,
for the necessary load was found, where a suffi-
ciently competitive Tariff could be extended.

The condition of such Undertakings as are
virtually over capitalized and in a state of semi-
stagnation, can readily be traced to the actual
causes and not to a want of a better load curve,
especially in this era of Electrical development.
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Every Undertaking should annually contribute
from its Revenue a certain percentage as a “Re-
newal” or Development Fund and should clearly
shew in its estimates what amount of such funds
is to be spent during the year. The alternative and
slip shod method of spending considerable sums
from Revenue on extensions, ete., of a purely
“Capital” nature, as the occasion arises, is deplor-
able and will continue as long as the Local
Authority is not compelled to remain strictly with-
in the estimates.

You cannot for a moment consider it justified
to make Distribution extensions running into two
to four hundred pounds from Revenue, if for years
to come the total Revenue derived from that
portion of the Distribution will be from £5 to £15
per annum. If this is put up as part of the scheme
it would be turned down.

At the last Convention it was shewn that very
heavy and destructive indirect taxation could be
imposed on smaller Undertakings, in the form of
low charges for Street lighting or other Municipal
services; also free and unrecorded services. To
this one could add Town Office salary levies in-
commensurate with services rendered, etc. Then
there is, of course, the burning question of how
much, if any, of the profits of an Undertakin;
should be converted to the relief of General Rates.

Considering the Municipal services, such as
Street lighting and power for water pumping,
these should be correctly debited on an equitable
basis to General Account and to Water Works and
a corresponding credit passed to Light account;
but the Local Authority can i
ly ignore the claim and‘even delete it from the
balance sheets or estimates.  Alternatively, it
would appear that where £400 or £500 would be
an equitable amount, £40 or £50 can be con-
sidered as equitable without fear of contradiction,
nor is it encumbent on the Local Authority to
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record the loss in the balance sheets of the De-
partment giving such service below production
costs, or free.

Apparently the allocation of salaries can be
treated in the same way when deciding upon the
correct proportions to be allocated to the different
Departments.

As an example of these practices, take the case
of a small Undertaking of say, 200 k.W. capacity
and selling 300,000 units per annum, with approxi-
mately 282 Customers (two bulk supplies) and a
corresponding Revenue of £5,500. The units sold,
being accounted for as follows :—

Consumption.  Ravanue.
Bulk supply consumer. Maximum

demand 25 kW. .. ..
Municipal Water Pumping and
Municipal Street Lights—

Maximum demand 40 kW. .. 94,000 units, £1,200

150,000 units. £2300

56,000 units.  £1,000

This leaves some 280 Consumers with a maxi-
mum demand of 40 k.W. to account for 150,000
units at a revenue of £3,300 or 5.28 pence per
unit.

Considering the conditions of service and the
maximum demand, the revenue from the Municipal
services should at the least have been £700 more.

Add to this an amount of £280 as Capital Ex-
penditure from Revenue and £120 as an excessive
allocation to Municipal office salaries from the
Electricity Department, and we get a sum of
£1,100 excessive levy on 280 consumers or prac-
tically £4 per annum per consumer, or 1.76 pence
per unit. Compare this with the fractional levies
of the larger Undertaking.

Subtracting this from the average price for all
classes of the 280 iconsumers, of 5.28 pence per
unit, we get 3.52 pence per unit, which is already
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a high average price, without the additional im-
position of 1.76 pence per unit.

For the purposes of domestic lighting, refrigera-
tion and cooking, an average price per unit of 2}
pence is a long way from being competitive and
should be nearer 2.05 pence or lower, to meet the
prevailing conditions in the smaller Towns. Is
it necessary to point out that the Engineer in
charge, has no hope of building up a ‘domestic’
day load where such strangling levies are imposed,
although the actual production costs per unit are
low enough?

Very much has been said and written about the
direct methods of taxation levied on Electricity
Undertakings and the writer does not propose to
enter into this controversy, apart from saying that
its misuse is a parasitic and malignant growth on
the Electrical Industry.

Without proper control, it is a demoralizing
source of for careless

tion, robbed of that finer judgment that must be
exercised in the presence of a definite income.
However, the slip shod and unqualified administra-
tion that lends itself to the peculiar form of in-
direct taxation stated in the foregoing, is even
worse, because it is not a fractional levy per unit,
which may be levied for the good of the Munici.
pality as a whole but is virtually unrestricted to
the extent or ruining an otherwise sound Under-

ng.

Taking the whole matter from another point of
view, then it cannot be denied that the application
of Electricity to our daily use is of vital impor-
tance and that the time has arrived where of
necessity Electric lighting, heating and power is
superseding all the erstwhile methods in Towns
having a white population of 3,000 and more.
Before this period, it would have been equally
consistent to empower the Local Authority to levy
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a tax (for the relief of General Rates) on every
cord of wood, bag of coal, gallon of paraffin or
packet of candles the housewife bought!

Before exception is taken to these statements,
it must be considered that these matters have
actually seriously influenced the success of Under-
takings and should be considered dispassionately
in all their aspects, in order to ensure future
stability and progress.

There is also the point of view of the Engineer,
who, if he is a man worthy of his calling, cannot
be satisfied with supplying a modern essential
service at a cost which makes it a luxury, when his
whole career is one of comparisons, and a striving
for a competitive money saving basis. If it cannot
be reduced to £. s. d. then at least, the service
so given must directly or indirectly prove its bene-
fits equally to the whole community to justify its
existence.

It has been said that many of these smaller
Undertakings will still remain isolated cases,
where each has to be administered according to
peculiar local conditions.

Usually the staff consists of the Engineer in
charge, three Shiftmen and perhaps two Appren-
tices or an Improver. Many of these Undertakings
employ Shiftmen for as low a figure as £8 per
month and there are instances where less is paid.
Apart from the false economy of such proceedure
and the consequent short ‘life’ of the Plant, it will
be obvious that the knowledge is all centred in the
Engineer in charge. In the circumstances a change
of Engineers is a very serious matter to the small
Undertakings, although this is rarely given a
thought and only the Engineers themselves realize
what the temporary and indivect losses will be,
until the successor has taken up duties and re-
organized the works.

These changes are all too frequent on account
of the insecurity of Municipal employment. The
ennual Election may bring changes of salaries and
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working hours. Incidentally, to the writer's
knowledge the only limit to Municipal working
hours is that of the Mines and Works Act which
restricts a Shiftman’s attendance on running
machinery, to 10 hours per day, except in emer-
gency.

With different Municipalities, the writer has
often had to draw attention to this regulation to
prevent the dismissal of one of three Shiftmen, in
order that the remaining two should each work
an eighty four hour week at the same rate of
remuneration. It is the general practice to run
12 or 16 hour shifts during annual leave or illness
of any members of the staff.

Referring to these Undertakings, it is the ex-
perience of every Engineer in charge that, when
the periodical Election disturbances take place,
and it is proposed either to reduce the number of
the staff or the rate of remuneration, then in-
quiries are sent to other Municipalities to find
what the number of their staff is and the rate
of remuneration, irrespective of whether the
annual output may be a million or twenty thousand
units.

It must be understood and realized that all these
matters lead to confusion, inefficiency and serious
loss that no private Industry could incur without
disaster, but the Municipality can control its
Tariff to meet its expenditure and if maintenance
charges are unreasonably high or the life of the
Plant is much too short, due to incompetence or
mismanagement, the Consumer or even the Rate-
payer is called upon to foot the bill. Naturally this
leads to overcapitalization or at best, to high pro-
duction costs per unit sold—and that in this era
of Electrical development, when a fractional re-
duction in the price per unit sold, is the difference
between progress or stagnation.

Considering Undertakings which give 24 hours
service and generate from 100,000 to 500,000 Units
per annum, the staff should consist of the En-
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gineer in charge, three Shiftmen, a fitter who is'
also a relieveing Shiftman and general assistant
to the Engineer and an Improver—generally an
Apprentice as well. With this staff very little
indeed need be done by the Town Office in the way
of clerical work. It will actually be found that
most of these Undertakings include the manage-
ment of the Waterworks as well with no addition
to the staff apart from native labour. For smaller
concerns the Station Fitter is about the only one
that can reasonably be dispensed with.

The writer has for many years and with two
different Municipalities held the dual office of
Town and Electrical Engineer in control of the
Light and Water Supply Undertakings, with a
staff which at no time consisted of more than a
Senior (Fitter) Station Engineer who takes a
regular shift, two Shiftmen and an Apprentice,
with the addition of a Pump Attendant for the
Water works. The units sold annually being from
200,000 to 300,000 and the water from 30 to 45
million gallons.

The work embraces all the necessary extensions
and service connections of either Department in
addition to the usual work, and the Meter reading
and the making out and delivery of all accounts
whatsoever, as well as attending to all correspon-
dence, etc., ete.

1t is very unusual for the Engineer to attend
to the monthly accounts, but its advantages are
apparent. It centres the work in one place and
errors are reduced to a minimum. Above all, it
keeps the Engineer in close touch with every Con-
sumer and precludes all those annoying little com-
plaints, which usually leave the Consumer di
satisfied and under the impression that there is
general negligence and inefficiency.

Incidentally, the reading of 300 each of Light
and Water Meters is usually begun by the 28th of
the month and all the accounts are delivered by
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hand not later than the 2nd of the month following.
This work is done solely by the writer and an
Apprentice—even the delivery, Bearing in mind
that this involves some 600 Consumers and as
many accounts, I doubt if this as a regular prac-
tice has been or can be, improved on. Actually the
work is done in the space of four working days—
working to a definite system which practically
eliminates error and is certainly the cheapest of
all methods covering every requirement for such
Undertaking.

If any of the Engineers are interested, the
system is readily explained and the information
will gladly be given.

There is little to be said on the general financing
of these schemes as it is under the best possible
control when a scheme is submitted for approval
However, it is apparent that the success of the
scheme largely depends upon the cost per kW.
installed. This is always the greatest figure in the
cost per unit generated or sold. Once the load
on the plant has reached its maximum capacity,
this figure remains unalterable. The writer con-
siders that for all practical purposes the installed
cost per k.W. should be arrived at by considering
What is the reasonable maximum peak load that
the Station can consistently carry, and not from
the actual number of k.W. installed, which does
not reflect up the probable annual output.

Drawing on past experience it would appear,
that especially where internal combustion Engines
are installed as prime movers the Loan redemp-
tion period should not exceed 20 years, especially
in the absence of a compulsory ‘Renewals’ Fund.
Without the Generating Plant the Distribution is
no asset and usually, long before the redemption

igures become significant, the scrapping of the
Generating Plant is considered.

A short redemption period will naturally in-
crease the fixed ‘capital charges’ per umit
generated or sold, but if it can be shewn that the
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scheme is able to operate on a normal Tariff in
spite of this, then it commences on a sound
foundation. There is no way of side-tracking the
annual Interest and Redemption, whereas, there is
usually nothing left at the end of the year, to set
aside for Renewals. When the inevitable scrapping
of the ‘old Power Station’ takes place, a sufficient
amount of the original Loan will have been re-
deemed on a short redemption period, to co

sate for this, but it is usually found that the nev«
scheme must carry the additional burden of. the
capital cost of the original generating Plant and
buildings.

From the Engineers’ point of view, it is easy
to frame tariffs that will cover the different con-
ditions governing the costs per unit generated or

sold, but such tariffs will be entirely scientific
and will not be acceptable to the Consumer, there-
fore the only course is to compromise. That is,
to frame a kind of two part tariff. The first part
must definitely protect the Undertaking from loss.
This must in some way be connected with the fixed
or standing costs, as derived from the annual
costs in respect of the Capital expenditure on the
scheme. Tt should further be connected in some
way with the Consumer’s maximum demand on
the Power Station. Within limits the tariffs must

as few as possible and in as far as possible,
thust be simple enough to be understood by the
average Consumer.

The usual sliding scale tariff which takes the
form of ‘x units at 1/- per unit, x units at 6d.
per unt, X units at 3d. and all the rest at 1d. per
unit,’ was readily understood and accepted by the
consumer. Even then, it was asked ‘why can’t
1 pay all one price per unit and why must T buy
so much before T can get a reduction?” However
all appreciated the old commercial principle of
‘the more you buy, the cheaper you can get it for."
When we introduce new tariffs, we must still
trade on this to induce the consumer to be re-
conciled to the new order of things until its bene
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fits can be appreciated, even if it is never really
understood by the majority of consumers and
remains a source of grave suspicion.

Of this two part tariff, the second part may be
a flat rate per unit, or a compromise of the above
defined tariff. That is, a part sliding scale price
per unit and is so arranged that the variable costs
per unit sold (up to a certain number of units
consistent with the Consumer’s demand on the
Power Station) is well covered by the average
charges per unit for this number. All the units
taken in excess of this amount, can
charged for at a fraction more than the fuel and
oil costs per unit sold.

While this may be simple enough, it must be
fairly admitted that its application to Domestic
consumers, requires careful consideration.

It is obvious that even with the identical
appliances installed in different houses, a family
of four will not require as many units as a family
of eight. Close observation will also prove that
although the identical appliances are installed, the
actual average demand on the source of supply at
peak load, will actually be greater for the larger
family and to all practical purposes in proportion
to the monthly consumption in units as against
that of the smaller family. Moveover, it wil
possibly be found that even up to a family of five,
the total loading of the required cooker will be
lower than that for a larger family.

The maximum requirements (water heating ex-
cepted) of the family of four will be round about
850 units per month and that of the family of
eight would hardly be less than 500 units. No
doubt in flats which only two or three people
occupy, the monthly consumption is less than 350
units. Now in view of what has been stated with
regard to the loading and corresponding monthly
consumption, it"is manifestly unfair that the
smaller consumer should pay a higher average
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price for all units consumed than the larger con:
sumer. In proportion, they share equally in the
Municipal debt, and again in proportion, the
smaller consumer is equally valuable to the Under-
taking. The difference in cost of the service con-
nections, if any, is not significant and it is merely
a question whether each class of Consumer is
taking all the units (possibly required) and in the
same proportion to the diversified Kilowatt de-
mand from the source of supply.

Apparently the two forms of ‘two part’ tariffs
most in use for Domestlc use is the property
valuation and ‘living room’ basis charge, The for-
mer presents too many difficulties to be equitable,
In the first place, two dwellings, both of six living
rooms, can occuply vastly different areas and site
values differ vastly. The owner of the higher
valued property already pays his rates in propor-
tion. It is clearly wrong to tax the owner or
occupier with an ‘Electrical’ tax that has little
bearing on the conditions of consumption.

The ‘living room basis’ whilst not ideal, is de-
cidedly more equitable. It may be argued that the
‘living room’ basis also has too many weak points
and that for all practical purposes, the great
majority of domestic Consymers can be based on
a diversified demand of 1} k.W. (for all Electric
houses), and that it is not worth while to dis-
criminate between a demand of 3 and 1} kW.
This will hold good for the Cities and large Towns
where the average cost per unit is very low, but
not in the small Towns where of necessity, the
first 60 to 100 units ‘may average 4d. per unit
and even more, before the Consumer can come on
the low rate of 1d. per unit or thereabout.
Assuming that the ‘living room’ first part charge
is adopted, it will be found that the number of
iving rooms at the same price per month per
living room (covering so many units) to all classes
of Consumers does not automatically adjust the
average price per unit that each class of Consumer
will pay when making the same full use of their
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appliances within their requirements. It is there-
for necessary to make a further adjustment in
the second part of the two part tariff. That is,
for example— for five or less ‘living roomed’
houses the first 70 units should be high rate units,
while for six to ten ‘living rooms’ the first 100
units should be high rate units. All thereafter to
each, is a flat rate. In this way, every class of
the same type of Consumer taking the supply
under the same conditions, will be paying as near
as possible the same average price per unit, when
the number of units consumed is divided into the
sum of the account.

1t is with diffidence that the writer submits the
following Tariffs, which in his humble opinion
meet all the different classes of consumers in the
smaller Towns on an equitable basis and is also
within the means of every Supply Undertaking.
Naturally it is subject to modifications and altera-
tions to meet Local conditions and can no doubt
be greatly simplified and improved on by more
experienced Engineers.

SEPARATE METER TARIFFS.

Lighting : A monthly minimum charge- of 6/6d.
covering the first 6 units, whether mp consump-
tion equals this amount or not ; then 1/- per unit
for the next 50 units and all in excess o( 56 units,
9 penco per unit.

Day Power : (between sunrise and sunset only)
basis_charge of 3/- per month per horse power
installed, or part thereof and 3 pence per unit for
all current consumed up to 200 units. Thereafter
2 pence per unit.

Through Power Service (unrestricted) : For Bioscope
‘projectors, heating, cooking, ete., a basis charge
of 5/- per month per horse power installed or
part thereof, 3} pence per unit for all current
consum
The monthly minimum charge is 6/6d. for such
power connections whether the consumption equals
this amount or not.



Combined Light and Power Service through one Meter.

(A) Combined servioe : For all private dwellings, boarding
houses, hostels and hotels having 5 living rooms
or less (provided that less than 3 shall be taken
a8 3) o basis of 3/- per month per living room,
covering 3 units per living room. Thereafter 50
units at 8 penco per unit, provided that the
number of units covered by the basis charge, shall
be deducted from such number of units at 3 pence

v unit, then 24 units at 2 pence per unit and
thereafter 1d. per unit.
The monthly minimum charge for 4 or less rooms
is 12/- and for 5 rooms is 15/- whether the con-
sumption equals this amount or not.

(B) For 6 to 10 living rooms, also as above, except that
the first 80 units are at 8 pence, the next 3 units at
2 pence and thereafter 1d. per unit.

(©) For more than 10 living rooms the tariff is similar,
except that the first 400 units are at 3 pence per unit,
the mext 240 at 2 pence and thereaftor 1d. per unit.
For (B) and (C) the monthly minimum is in accordance
with the number of living rooms at 8/- per living room,
whether the s units covered by each room has been con-
sumed or ot

(D) Combined servioe : For all Cafes, shops, stores, offices,
halls, garages, otc., o basis charge of 4/ per month
per room, covering 8 units per room. Thereafter 150
units at 3 pence per unit, provided that the number
of units covered by the basis charge shall be deducted
from the number of units at 8 pence per unit. Then
100 units at 2 pence per unit and thereafter 1d. per
unit,

For the purpose of tariff (D), room means every 300
sq. ft. of floor area. The minimum floor area shall be
taken as two rooms and the maximum as 7 rooms.
The monthly minimum charges shall be in accordance
with the number of rooms, whother the 3 units covered
by each room has been consumed or not.

1t will bo noted that in this ariff the monthly minimun
charge will be 8/-, oven if the floor area is less than
600 aq. 1. Should it exooed 7 rooms or 2,100 aq. fty
the maximum basia charge is 28/-.
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(E) Night Power : 11.30 p.m. to 5.30 a.m. (restricted by
time switch). A busis charge of 2/- per month per
every 1,000 watt installed loading or part thereof in
excoss of 300 watts and 1d. per unit for all current

consumed.

Premises becoming temporarily vacant or partly vacant,
and where the supply has to remain uninterruped under
either of the tariffs A, B, C or D, can operate for the
time being on a flat rate of 2/- per unit with & minimum
payment of 8/- for that month .F.Tﬁng which all, or most
of ‘the occupants were absent.

The foregoing gives an outline of the tariffs in
use, which, with certain alterations to suit each
small town, shown in the writer's opinion, amply
cover the requirements on an equitable basis, of
the various types of consumers in such towns.

Comparing the first three usually accepted
tariffs for separately metered supplies with that
of the following combined supplies, actual applica-
tion will shew that they do not clash and that
consumers operating on the first three tariffs,
have every inducement to adopt the combined
tariffs. In fact, in practice most Lighting con-
sumers having a wireless set as well, find it to
their advantage to go on the combined tariffs.

Once the combined tariffs are introduced, it will
be found that the first three will rapidiy fall into
disuse and can eventually be eliminated entirely,
without getting the consumer up in arms.

The next step is to change the combined tariffs
from time to time as the Undertaking progresses,
such as eliminating the 2d. per unit rate, covering
more units per room and finally reducing the 1d.
rate.

It has been very difficult to obtain accurate
figures from other towns but the following gives

99



a close average of the annual output per k.W.
demand, from the different classes of Consumer :

Muncpl. Service. Bulk Supplies. St Lighting,  Pvte. & Other.
3,400 Units. 1,800 Uni 1,200 Units. 2,800 Units.

Stoves are not included for the ‘private and other’,
but includes a refrigerator, vacuum cleaner and
other small appliances for one out of every 6 con-
sumers, Only this small percentage of refrigera-
tors, ete., makes a startling difference to the we]l
known flgure of 144 units per annum
consumer of a few years ago as against 400 unjts
per annum per consumer under the above con-
ditions.

At the last Convention the average allowance
per (lighting) consumer was given as %4 kW. It
was also shewn that although the total loading of
stoves would average some 6,000 watts each, the
actual diversified demand was not more than
1kW. this, it would appear that you could
not be far wrong in taking the all Electric house
(water heating excepted) at 1} k.W. demand. The
writer has consistently found that the first figure
of 14 kW. is given too high and is less than
I/Gth kW.

It will therefore be seen that with a stove
installed, this type of consumer with an annual
consumption of 3,650 units, is comparatively the
best consumer.

With regard to the larger or Bulk supply con-
sumer, the tariff is usually a two part tariff which
takes the form of a primary k.W. or k.V.A. maxi-
mum demand charge, which covers the Under-
taking against loss in making up the standing
costs in respect of Capital Expenditure, plus the
second or unit charge, which as stated in the fore-
going, affects the variable costs per unit generated
or sold—such as fuel, wages, oil, water, main-
tenance and stores.
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In computing the k.W. or k.V.A. basis charge,
the writer is of opinion that the continuous and
effective load carrying capacity of the Station
should be considered and not the total installed
k.W. capacity, as already stated in the foregoing.

The writer and no doubt some of the Engineers
in charge of the smaller Undertakings, will wel-
come some discussion on Bulk supply tarifs, and
also an indication as to what can be considered
a fair annual minimum output per k.W. demand
in order to decide on the minimum charge per
annum. Usually, the primary k.W. or k.V.A. basis
charge cannot be set high enough to cover all the
requirements of the second part of the tarif.

Appended are some interesting figures for com-
parison, of the working costs and average price
per unit sold in towns in the Union and Rhodesia.
Also an example of how the total cost per unit
sold is usually made up under the different
headings.

In conclusion the writer must state that he is
fully aware that the object of preparing a Paper
that will be understood, and that will be of interest
to Councillor Members and that will provide dis-
cussion for all, has not been achieved with any
degree of success. Moreover, with the best in-
tentions, the writer found it impossible to devote
sufficient time and thought thereto. It may also
appear that the writer has been too outspoken in
parts, or inclined to emit grievances. This was
certainly not intended. The writer has merely
stated facts that will be supported by Engineers
and Councillors alike; nor has such statements
been made without serious forethought, but in
the sincere belief that useful and constructive
discussion will arise therefrom, affecting matters
of vital importance that have hitherto been over-
looked.
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APPENDIX.

Example : Assume a Power Station of 200 k.W.
capacit; with an annual output of 240,000 Units
ld, and assume that the total Capltnl Expen-
dlture is £20,000 for the whole Undertaking and
that the total annual Working Expenses amount
to £4,500. Then, taking everything in round
flgures, the costs per Unit Sold under the different
headings will be approximately as follows :— -

Uit Sold
e (i S S i
Fance
GENERATION :
Fuel L1000 0 0 100
Oil, Stores W ter, Ete. 200 0 0 20
Repairs, Mainienance,
.. 150 0 0
Snlnyian nnd \Vngen .. 80 0 0
DISTRIBUTION :
Meters and Consumer's
premises . . 150 0 0 15
Mains, Mnmeun
and Strect Lamps .. 100 0 0
Salaries and wages .. 50 0 0

MANAGEMENT, ETC. :
Salaries—Engincer and
Office 600 0 0 60
Audll, Insurance and all
r Office expenses 200 0 0

CAPITAL EXPENSES :
Interest and Redemption
on £20,000 Loan .. 1,200 0 0 120

TOTALS for 240,000 Uni

old
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With a total capacity of 200 k.W. as given in
the above example, such a Power Station can
- readily cope with an additional output of 150 000
Units’ per annum, and if the scheme has a sound
Distribution, it is all a question of a good ‘Load
Factor. The only additional expense to send out
another 150,000 Units per annum, is reflected in
the first item, namely Fuel. With an improved
Load Factor the penny per Unit Sold for Fuel,
will most likely drop to 0.75 pence on the addi-
tional output of 150,000 Units. The second and
third items can be considered but are hardly
significant and the drop in fuel consumption will
more than cover the small additions to these
items.

From this it will be seen that the additional
150,000 units can actually be sold at a profit at
one penny per unit, as salaries and wages under
Generation will remain the same and also the
total amounts under Distribution, Management
and Capital Expenses.

A certain amount of expense may be incurred
with the installation of Stoves, but this is usually
separately financed and the consumer usually
bears the cost of service connections. It only
remains to devise an equitable Tariff ,that will
give each type of Consumer a proportionate share
in the 150,000 low rate units, after each has
contributed (in proportion to the horse power
demand) in the primary high rate units, averaging
4°5 pence per unit in working expenses.




Gomparative figures of total working coss per unit sold, whe
output axseads 200,000 units sold o et om et whte
o hiathans e

Pance par Unit sold
orking g

X White  Units We Fusl (Ton
TOWN:  popuiation : Soid : REVENVE : Gogy 012000 Tbs.)

W.0. 2700 $1302 £1184 1072

2 8.0. 2,020 2288 21 /6
3. Standerton 8. 2,200 1973
. Ficksburg 8. 2,600 17/
5. Frankfort W.S. 1500 179
6. Cradock 8 4,000 20/0
7. Vollsrust 8. 2061 1275
8 Gwelo s 2/
5. s (2]
10. 0.
1. s 19/
12 5 26/
8. s 260,000 25/
. 351,762
12, 252,030 19/~
16 510,964 182/~ 0il.
17, Rustenburi 420,105 w3
16 Livingstone 8. 860 745,943 4/6 Wood.
244
8.0, 5478
% o.
22 Eshowe o. 121/5 0il.
23 Graaf( Reinet . /s
24, Middelburg 8.
2. Senckal  G.O.
26, Caledon
2. Ermelo s /s
Vre /8
268
tas 5/6 Wool.
a6/
2007 320, um- 02
1438 152/8 Oil,

Figures taken {rom the Municipal Year Book 1930-1897.
5. = Steam: = Gm: 0. = Of w.




The President : We must thank Mr. Muller for
his very interesting paper which is now open for
discussion, and I would like all comments to be as
brlef as posmb!e in view of the little time left

Mr. Sparks (Pietersburg) : 1 would like. to
thank Mr. Muller for his very useful paper. This
is not the first time he has come forward to give
us his views. There are one or two points, how-
ever, with which I do not agree. My experience
is that the less an electrical engineer is tied up to
one spot the better it is for the concern. There is
also a marked divergence of opinion in regard to
the electrical engineer dealing with the accounts.
One principle we have to be guided by is that the
higher your initial tariff the lower the cheap rate
can be, and T think it is wise policy to keep the
initial tariff very high. Mr. Muller is both elec-
trical engineer and town engineer of Upington,
and my experience is that in that position you
must lean to one side or the other. It is absolntely
essential that when a place grows the two posi-
tions should be ‘separated so that the electrical
engineer can devote his time to producing good
results.

.

Councillor Wright (George) : I must admit to
a sense of shame that Electrical Engineers find it
necessary to pass strictures upon the actions of
Councils, more particularly where, as in this case,
1 feel they are largely justified. I have been a
member of our Town Council for a little more
than one year and I confess that it is a most
unsatisfactory state of affairs fo find that our
Undertaking is burdened with only partly re-paid
loans covering in some cases non-existent plant
and also obsolete plant, not to mention plant
recently purchased and already superseded that
will have to be sold at less than half price.

With all this burden of debt, it will be some
considerable time before we will be in a position
to cover our expenditure by revenue.
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I have been a commercial man all my life and
1 submit it would be impracticable to run a private
Undertaking on these lines.
Accounts are under the close supervision of the
Provincial Audit Department and I contend it is
the duty of that Department to see that adequate
allowance is made for obsolescence and deprecia-
tion. If this duty was properly carried out, the
present situation could never have arisen, or cer-
tainly not to the extent of which you so justly
complain.

It is a matter of Accountancy and the Audit
Department should set the position squarely be-
fore the Councils and the Ratepayers, so that the
full financial implications of an Undertaking be
revealed. Were that done invariably, the present
unsatisfactory state of affairs would not arise.
(Applause).

Mr. Muller (Krugersdorp) : I thank my name-
sake for his very interesting paper. After
listening to Mr. Sparks I am constrained to re-
mark: “Et tu Brutus"' (Ltr). He reminded me
that when we had our estimates placed on a new
basis our cover was the colour of salmon pink,
and ever since then we have been known as the
“fishy* department (Ltr.)

On the question of spending profits on Capital
extensions, I cannot see that that is such a tre-
mendous sin. Personally I would rather spend the
money upon laying down a line than upon putting
down curbing and channelling.

Mr. Milton (Electricity Supply Commission) :
It was very pleasing to hear Mr. Muller refer to
the necessity for adhering o' the" advice givetl
from time to time. Before going further with that,
1 would like to express my agreement with
Muller in his inference that the political nspect
of extensions, etc, plays a far greater part i
decisions than the actual economics of the c.lse
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Our Councillor friend from George has waxed
very warm on this subject, and I must say I can-
not blame him. It would appear, however, that he
has not a full knowledge even now of what goes
on. Advice is being given to Municipalities from
time to time, and that advice is being completely
ignored. The waste of expenditure in George
might have been saved had the powers that be
listened to advice,

he Provincial Auditors had the effrontery
to fel Maunicipal Councils that they are not pro-
viding for Reserves and Obsolescence they would
probably be told where they got off, and it is
highly probable that such advice would be com-
pletely ignored and the Municipal funds diverted
to other purposes. 1am afraid I have been a little
outspoken on this subject, regarding which 1
sometimes feel very heated indeed. (Applause).

REPLY by Mr. MULLER.

I want to say with reference to the remarks
of Mr. Sparks, that I had in mind the smaller
Schemes. Schemes such as Mr. Sparks is in
charge are not exactly small. The time will
inevitably come when the Engineer in charge
cannot give his attention to such matter as
accounts.

1 am convinced that many Engineers who act
in a dual capacity are doing a great deal of good
for their Towns and I have taken particular care
in observing their work and have been singularly
struck with the improvements some of these En-
gineers have made. They are the only men in the
small Towns who have the necessary Technical
knowledge and I consider it their duty to use such
knowledge where they can.

With reference to the comments by my name-
sake, Mr. Muller, who does not see the sin in paying
for extensions from Revenue; while this may not
be a sin, he is certainly flirting with sin. We do
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not object to pay for the beneflt of posterity but

there is no need to pay for the benefits which
our children will reap, therefore such expenditure
from Revenue should be tempered with utmost "
discretion.

CONCLUSION AND THANKS.

The President : It only remains for me fo
thank you all for your attendance, for the very
valuable assistance you have given me as Presi-
dent and the interesting and informative way in
which the various papers have been discussed.

oI hope that in returning to your normal duties
you will carry with you the most pleasant re-
collections of your stay in Durban. (Applause).

Councillor James (Capetown) : May 1, on be-
half of the delegates, thank His Worsh)p the
Mayor, the members of the City Council and the
Committee responsible for carrying out this very
successful Convention. We are all going to take
with us very happy memories of the enjoyable
time we have spent with you and we are going
to profit from what we have listened to.

All in Durban have been most kind and we are
looking forward to the next Convention when we
hope in some small measure to return something
of the great kindness you have shown us.

The City of Durban has been fortunate in mnny
ways, and we shall certainly look forwar
occasion of our next visit here. (Applause). For
myself, it has been a great pleasure for me to
make the acquaintance of so many fine people who
have only one idea—service to the community. T
formally move this vote of thanks and apprecia-
tion. (Applause).

Councillor Leslie Fereday (Salisbury) : T am
very glad to have the opportunity of associating
myself with the remarks of Councillor James.
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You in Durban have given us an extraordinarily
good time, and we will take away with us many
pleasant recollections of our visit. If I may, 1
would like to say that I am pleased to associate
myself with Councillor James in other matters,
notably with his views on the subject of contribu-
tions to the relief of rates. I liked his paper for
many reasons, but chiefly because of the un-
mistakable evidence it indicated concerning the
spirit of co-operation that exists between himself
and his technical advisers. (Hear, hear). When
a councillor fully appreciates the fund of informa-
tion that is available to him from the technical
staff there is some possibility of his talking sense,
(Hear, hear), at any rate he begins to understand
the problems with which he is confronted.

1 feel that Durban and Salisbury have something
in common; for instance, they both became cities
in the same year, although I thmk Salisbury may
have been a little earlier in that year. Then in
point of progress and importance we are very
similar. However, that may be, we have this in
eommon :— We in Salisbury, like Durban, have
been guilty in taking money from the electricity
undertaking for the relief of rates (Ltr.) but we
have long since reformed, at any rate to some
extent, and having the experience gained at this
Convention behind us, 1 think my colleague and
myself will go back more determined than ever
to effect some reform in regard to this matter.
(Hear, hear).

There have been many things to make our
attending this Convention worth while. Some of
us pave come a long way, and we definitely think
it worth while, We have been pleased with many
things that have happened. I would refer to the
fact that you have elected to the Council of your
Association Mr. Clinton, electrical engineer of
Salisbury. That is not only a compliment to him,
but to the City we represent and to Southern
Rhodesis. T feel that T must also refer to the very
fine gesture made by Mr. Swingler in regard to
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the electing of your Vice-President. I think his
standing down for a younger man was a very fine
gesture (App.) Perhaps a councillor values these
things more than the engineer, but I must say
that Mr. Swingler’s attitude struck me very for-
cibly. It was typical of the spirit animating elec-
trical engineers,

This Congress enables us councillors more fully
to appreciate the engineers’ point of view and to

of more use to our communities. I congratulate
the Council of the Association upon the conducting
of its affairs and the way in which all the arrange-
ments for the Convention have been carried out.
I would also like to offer you, Mr. President, my
sincere congratulations upon your election to that
high and responsible office. T am sure you will
forgive my saying that you are not one who talks
a great deal; you cut the cackle and do the work.
(Hear, hear), and we trust you will continue in
the excellent way you have begun, (Applause).

Councillor Gray (Johannesburg) : 1 have a
message to deliver, and that is to convey the
greetings and goodwill of our Mayor and our City
Council, all of wh'm recognises the great value
and usefulness of the electrical engineer. I have
enjoyed this Convention very much indeed, and
there can be no denying its tremendius value,
(Applause). .

Councillor Middlebrook (Durban) : In the ab-
sence of the Chairman of the Durban City
Council's Electricity Committee, it falls to my
lot to acknowledge, on behalf of the City Council,
the gracious words of thanks spoken by Copn-
cillor James and Councillor Fereday.

We cannot offer you the rugged grandeur and
the beautiful surroundings of the city known as
the Tavern of the Southern Seas, or the distinctive
moisture of Stellenbosch in which to earth your
electrodes, the resistivity of which you will have
an opportunity of testing next year. T hope that
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no fatal or legal results will ensue, and that at
some future date you will again enjoy the charms
of that coy maiden, Durban. Max O'Rell, after
touring South Africa, dubbed this green—dressed
city the most coquettish town in Africa, Come
and embrace her again with even greater en-
thusmsm Durban bids your Convention bood-
; God bless each one of you and prosper your
AR S le h R ears bo cirod. (Applause).

The President : I have to thank you very much
indeed for your kind remarks. I can only say I
have tried to do my best. It now only remains
If;m e to close the Convention and say “Good-

e

M. Ritson (Stellenbosch) : I move as an un-
opposed motion that we wish our President a very
successful year of office. (Applause.

The Convention then terminated.
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