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RULES AND CONSTITUTION.

The Association of
MUNICIPAL ELECTRICITY UNDERTAKINGS

SOUTH AFRICA and RHODESIA.

TITLE.
IThe nsme af the. Assocmtmu shall be “The

of South Afncs xnd Rhodesra Ha

%,
2The objects for which the Association is formed

(a) To promote the interests of Municipal
Electricity Undertakings.
(b) To bring Municipal Electrical Engineers
and, Chairmen and Members of Munlmpal
= " Electnclty Committees toether.

1 (€),To arrange and hold periodical meetings
£ for the veading of papers and discussions
s of ‘subjects appertaining to Municipal
3 Electricity, Undertakings.

{911/(d) “To take/such action as may be lawful and
expedlent for the protection and defence

C e rights or interests of Municipal
O Electnclt.y Undertakins.

5. MEMBERSHIP.

: 901 The-Association shall eonsm e giomazt ()

i (a)' Honorary Members.
~a(b) Councillor Members.

-r115i{c) Engineer Members. erbl.
(d) Associate: Members, 1 8
(e) Associates.

£t



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

and existing A te Members
ls:mll be ehmhle to transfer to the class of
ssoci
4. QUALIFICATIONS.

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

(a) Honorary Members shall be distinguished

pel sons who are or who have been intimate-

Underta]ungs and whom the Association es-
pecially desires to honour for exceptionally
services in

Councillor Members. The Member whose

Chief Electrical Engineer shall have quali-

fications acceptable to the Council of thn

all be the C
pointed by the Municipality or i
Authority to have control over its Elec-

tricity Undertaking and shall be represented

as regards its qualifications to vote by one
member of such Commit

(c) Engineer Members. The Member shall be

the C}uef FElectrical Engineer engaged on

the permanent staff of an Electnmty

owned by a

bncnl Authority and who has had n

thorough training in Electrical Engineering

and is otherwise acceptable by the Council

of the Association. Any duly q\mh!!ed

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

(b)

taking represented by its Councillor Mem-
ber and/or Engineer Member.

n2)



(e) Associates. Any Member resigning from the
class of Engineer Mem| 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
or

(c) Every candidate for election into the As-
sociation as Engineer Member shall make
application on the preseribed 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 Assoeia-

jon.

ns)



(9)
(a) Honorary Members shall not be required to
pay any: contribution.

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

up, to 4 million 2 guinneas.

up to 1 million 3 »
up to 10 million . N 3 e e
all over 10 miillion b3 ki T

'(¢) 'Engineer Members. The contribution of ‘dn
Engineer Member in the service of a Com-
1n - mittee making a contribution shall merge
into and form part of such contribution.

signs from Membership the Engineer Mem-
= bership ' contribution shall be two '(2)
b gumeas

4d) Assocmte Members and Associates. The

_[{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 to the period of the year
at which ‘their élection takes place and they shall
be entitled to receive a copy of the Proceedings or
Uhy ut}u-,r publications lssued during such _year.

A!r Contributions. No class of Member
whose contribution is six months in arrear shall
e ‘entitled to attend or take part in any of the
iieetings ‘of the Association or 6 receive-any of
the Association’s publications.

Any class of Member whose:contributionois in
arrear at any Convention shall deem to have for-
membership and his name may, by

hcmncnl be removed from the register of the

e shall liable for
such arrears up to the date of his name being
removed.

4]



1. COUNCIL.

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

power to incur any expenditure necessary for the
nb,em of the Association.

Members of Couneil. 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.

Offlcers of Council. The Officers of the Council
I be the President, Vice President and Sec:
retary & Treasurer.

Election of Council. Officers and Members of
the Council (other than the e
Treasurer) shall be elected by nomination and
ballot at the Convention, and shall hold office until
the next Convention. In the event of a vu:ancy
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 ¢o-
opt any members of the Assocmnon or other
person for any special purpo: e 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. nny) and prescribe the duties
of the Secretary & Treasurer who lha\l hold office
during. Mﬂ}wm»ﬁﬁh&@mu bues

s Iln'llm" 'l"")

20l od

il. ., The Council shall meet as often as the

business, of .the ‘Assaciation may. require-and at
any meeting three shall constitute a quorum.

s



Convention. The Association shall hold Con-
ventions yearly, (of which the local Press of the

wn 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 b e
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 Presxdent 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 b I:he 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 shlll not be entitled to vote.

e}



Sixteenth Convention.
CAPETOWN.

Programme
—

Sunday, 4th December, 1938.
8.30 p.m.—Meeting of Council

Monday, 5th December, 1938.
9.0 a.m.—Registration, Issue of Papers,

10.30 a.m.—Official opening of Convention by
His Worship the Mayor of the
City of Capetown.

10.45 a.m.—Apnual General Mosting
s pal Delegates nm] Visi
tars may aitead, bub oaly
Members are entitled to vote.)

Annual Report of Secretary & Treasurer.
Eleetion of President.

Valedictory Address by Retiring Presi-
dent.

Prosidential Address,
Place of meeting of next Convention.
Election of Officers.

Other competent_business.

EER RS
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The following are the retiring Officers :—
Presidont  —J. H. Gyles: Durban.
Vioe-President —H. A. Eastman: Capetown.

Past Prosidents—4. 1. Rodwall; Johanncsbure.
Ewer: Pletermaritaburg.
ther Illmh-u—cndr. I G, Cupell; Durh

" W. James: Capetown.
2 i Miidlebrooks Durban
(Aiternate).
. L Hofmeyr: Stellenbosct

(iermato).

Pretori

Clinton s-u.lm—y.

pringe.
- Bloemtontein
1245 p.m.—Luncheon at Del Monico
B i Bestation of

is Worship the Mayor and
Council of the City of Capetown).

2.30 p.m.—Drive around Chapman’s Peak.

Tuesday, 6th December, 1938.
830 .m.—Council Meeting.
9.0 a.m.—Paper by Mr. E. Stubbs (Cope-
own Electricity Depattme
" Notes on the Dlltrkbnnnn
Syt m of the City of Czptos

Eiogies (Dnrblngu“ Emm
Relation to Low Tension Supplies
of Electricity " submitted at the
previous Convention.

A

8




12,45 pam:- Ludchwon’ Adjournment.
2.15 p.m.—Official Photograph.

2.30 pum.—Visig to new Table Bay Harbour
Construction Works (by kind
invitation of the SAR. & H.
Administration).
(Weather permitting.)

80 poigCick, Rpomtio and Do st
zenberg Pavilion (by kind
) pitation 9 THis Worship" the
Mayor and Council of the City

)+ of Capetown).

Wednesday, 7th December, 1938.
8.30 a.m.~Cotmeil Meeting.

9.30 a.m.—Paper by Mr. Hooper (Robert-
son) ** Notes on the Operation of
Small Pulverised Fuel Plant.”
Description illustrated by films,
slides, etc., of Table Bay Power
Station.

ll tﬁ p an.—Luncheon Adjournment.

z sn P Vi
Station.

to Table Bay Power




Thursday, Sth December, 1938.
.30 a.m.—Council Meeting,
9.30 a.m.—Paper by Mr. W. Milton
(l’lecr.nmly  Supply Commission)
m

lants for Small
ehomen.

Muaioiga :
Notes by M.

BB i
ment of the Domestic Load in

1245 p.m.—Luncheon Adjournment.
2,50 pom

.—Official Opening of Water CI.n-
fication Plant at Kloof Nek

=

15 pfn—Orchentrsl Concert at City Hall
kind invitation of His
Worship the Mayor).

Friday, 9th December, 1938,
8.15 a.m.—Council Meeting.
9.0 a.m—Leave for Stellenbosch.
10,15 a.m. — W His Worship the
Mnynr "t Siclenbosehs
by Mr. L. B. sp.rk-
(Bietorsbarg) < The
) ¥l iion) B
trical Unllurukmg 2

Papor by Man
anr&lur) 4 l’urhher Natan on
the a Mun

Deplnmanl
i mlrru\kmu lnd its Results.'”




* 1245

m.—Picnic Lunch (by kind invitation
His Worship the Mayor and
Council of Stellenbosch).
2.30 p.m.—Return to Capetown via Fransch
Hoek and Sir Lowry’s Pass.

Saturday, 10th December, 1938.

8.30 a.m.—Council Meeting
9.0 a.m.—General Business.

NOTES.

The Convention will close at 10.30 a.m.
sharp, giving ample time to those who intend
to embark on the outgoing mail boat.

378
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ASSOCIATE MEMBERS :

B. Marchand, Withank; F. Castle, Capetown; R. Macaulay,
Pretoria.

SUNDRY DELEGATES :

Electric Control Board : J. L. Hill.
Electricity Supply Commission ; A, M. Jnoohx,w H. Milton, G. W

Jahlnnalblll'x»
M. Ll:ul.l Capetow

Union Goyernment, :—
S.A. Railways & Harbours : J, (Craig, Harbour Engineer, Cape-

Tabour & Social Welfare : Mills, Capetown; C. H.
(’luuerbuck, Pretoria.
Public Works (Electrical) . H. Bottomley, Protoria.
World Power Conference : G R. D. Harding, Johannesburg,
n Umvmuv College Pm(u.or B. L. Goodlet.
Sundry Visitors : 3. L Castleden, Bi il]mu{ Eesex ;
D.'W. Thomson, Bloemfontein.
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ELECTRICAL TRADE!

AE.G. Engineering Co. Ltd. :  A. Heydorn, A. Singer, W. anmr

British General Electric Co., Ltd. : A. Baker, €. Gunyon, A. R.
E. Robinson.
B.LW. Co., Ltd. : I, Castle, S. C. Morton

Crompton Parkinson, Co., Lid. :
Dowson, Dobson & Bahr :
Hubert Davies & Co., Lid. :
S.A. Lamp Associ
Merz & McLellan (8. A)
Johnson & Phillips (S. :
Motropolitan-Viokers Co., Ld. :
Parsons & Co., Ltd. :

Rice & Diethelm, Ltd

Reyrollo & Co., Litd.

Barnolds Sova, & Parkoeca Al

bons, F N. angmxll
Reynolds, C. S. Davy,
mer.

S.A. General Blectric Co., Iad. :  H. A T;nwn, M. Georgala, F.

Ku
B.ACMA. ¢ E.
A. Phillips, Ltd. 1- G ﬂ Rulmrdlon
C. E. Scott (Pty.), Ld. :
Siemens S.A., Ltd. : H Huwr, Dr 0. H. Habn.
Stewarts & Lloyds, 8. A. Ltd. :  C. :
Vacuum Oil Co. of South Africa : G B (:odwm,-’ C. Robertson.
Waygood-Otis : I. ©. McGregor, R. H. Buchanan,
R G, Edyard
Wilson & Herd W. M. Herd.
LADIES :

Mesdames :_Ashley; Alrick; Behrer 5. Bloe; Bul:hnmn,
tledon ; Bottomley ; Castle ; Coun.hud Edw-rd. Eastman ; Fried-
man; Oylen Hourcld | Horvey; Jones; Lee; ; Mail M-rﬂmnd,
McComb; Parry; Poole; Quick nnmn,n/.symld- “Runtaler ; Shormer
Seller; Smith

tarkey; Swingler; Venter; Wright, and Miss Gyles.

OFFICIALS ¢

A, Mitcliell, Reporter (Durban); H. B. Lee; W. Tarlten; Miss Y.
Grant; Mrs. Best; Miss Perkins; I Poole, Secretary and Treasurer
(Durban)
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PROCEEDINGS
OF THE

Sixteenth Conwention
MONDAY, 5th December, 1938.

INTRODUCTORY.

T HE S h C ion of the A

of Municipal Electricity Undertakings
(Union of South Africa and Rhodesia) was opened
in the Ball Room of the Arthur’s Seat Hotel, Sea
Point, Capetown, at 10.30 a.m. on Monday, 5th
December, 1938, and was attended by representa-
tives from 41 Municipalities, including 33
Councillor Members, 39 Engincer Members, 4
Associates, 8 Engineer Visitors, 39 Trades
representatives, 11 sundry Visitors, and 38
Ladies.

The President, Mr. J. H. Gyles (Durban) in the
Chair: Ladies and Gentlemen, I have very much
pleasure in extending a welcome to His Worship
the Mayor of Capetown, Councillor Foster, who
has kindly consented to open this our Sixteenth
Convention, (Applause )

CIVIC WELCOME.

His Worship the Mayor of Capetown (Coun-
cillor W. C. Foster): Mr. President, Ladies and
Gentlemen,—Sixteen years have elapsed since the
last C ion of this Association of Munici
Electricity Undertakings, or, as it was then called,
the Associati ici i i

0
was held in Capetown. During that time remark-
able progress has been made in the extent to
ic icity is used in the ial and
home life of the Union of South Africa, indeed,
more than one-half of the existing Electricity
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Undertakings have been established during that

riod. Correspondingly, during that time the
total quantity of Electricity used in the Union of
South Africa has increased nearly five-fold from
the figure of one thousand million units in 1922.

In the earlj days Electricity Supply Under-
takings were established primarily to enable
persons to obtain the convenience of electric light.
This, as a principal consideration, has faded into
the background, so that at the present time we
have come to rely on the supply of electricity as
an amenity without which industrial and civie
development generally would be impossible. In
other words, Electricity, so far from being, as in
the earliest days it was considered to be, a
commodity in the nature of a luxury, is now, like
water supply and roads and transport systems, an
essential public service.

This has brought about universal recognition
that the supply of Electricity should be rendered
either by the bodies having jurisdiction over the
area in which this service is rendered, or by other
bodies whose activities, partienlarly in respect to
the charges levied, are controlled by statute.
members of your Association are well aware, the
last point is fully covered in South Africa by the
Electricity Act, passed in 1922, and the first is
illustrated by the fact that most consumers of
Flectricity obtain their supplies from Municipally-
owne
several of our Municipal Electricity Undertakings
in the Union have made such strides as to achieve
a measure of progress of which we in this country
may well be proud.

As an example, I would mention that in Cape-
town, despite the handicaps of the Electricity
Undertaking being located at a point remote from
the inland markets for industrial products, and
one thousand miles from the coalfields, we are
gratified to find that it has been possible, by the
adoption of a progressive spirit of development,
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to bring about an increase in the annual sales of
Electricity from 21 million units in 1922 to 213
million units during the current year. (Applause.)
This increase is due principally to the phenomenal
growth during that time in the use of Blectricity
in the home for heating, cooking, refrigeration
and many other purposes. As far as can be fore-
seen at the present time, further substantial in-
creases in the use of Electricity in Capetown will
take place for some years to come, even under
present-day conditions.

The turn which International affairs has taken
during the past few years, however, is such as
ultimately to make Capetown one of the principal
ports of the world, so that it is reasonable to
assume that even still greater progress will be
made in the future than in the past in providing
that essential service-Electricity. The activities
of an_Electricity Undertaking cover so much
ground that an opportunity such as that given by
the holding of a conference of this kind to discuss
problems of common interest is of the very
greatest benefit in a personal way to those who
attend, and even more so to the Municipalities
they represent.

1 am, therefore, very pleased that on this
occasion the City Council and citizens of Cape-
town have the honour to welcome the Association,
and to wish it a very successful series of meetings
and a pleasant stay in this the Mother City of
South Africa. (Applause.) T hope that those
nttendmg this Conference will enjoy their stay

ong us. We have some things to show you in
thls Mother City which some people like to call
grandmotherly city.” T am very pleased to

see such a number of ladies here, and hope they
will have an enjoyable time. I have very great
pleasure in declaring the Convention open, and
hope that it will be a successful one. (Applause.)

The President (Mr. J. H. Gyles): On behalf of
the members of the Association, I should like to-
thank you, Mr. Mayor, for the very kindly manner
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in which you have welcomed us to your City, T
would also like to say how greatly we appreciate
the opportunity of meeting here, and how we
appreciate the generous hospitality you are
extending to us. (Applause.)

CONDOLENCES.

It is with very deep regret that I have to refer
to the death during this year of two of our
members—Mr. A. R. Meterlekamp, of Rhodesia,
and Mr. A, S. Chalmers, of Blantyre, Nyassaland.
Mr Meterlekamp was a_Past President of this
Association, and had endeared himiself to us all.
He had a great future before him in the work he
had undertaken. I move that this Association
places on record its deep sense of the loss it has
sustained by the death of Mr. Meterlekamp and
Mr. Chalmers, and as a mark of respect 1 would
ask members to stand. (The members then stood
in silence.)

Dr. van der (Chairman of the Electricity
Supply Commission), on being invited to address
the meeting, said: Mr. Mayor, Mr. President,
Ladies and Gentlemen,—I have to thank you, Mr.
President, for your kind words of welcome. T
regret that it has not been possible for me to
attend your Convention more often. I have great
faith in your Conventions, the good results of
which are seen all over South Africa, and I regret
that they are usually held at a time when I am
overseas. However, on this occasion T have
managed to be here, and I want to assure you that
it gives me great pleasure to be with you.

You have remarked upon the growth of
Electricity in South Africa, and that growth is due
largely to the healthy rivalry among the different
towns in South Africa. It is always going for-
ward; one town wants to get ahead of another.
When the Commission was formed, I tried to set
as a slogan, “a half-penny unit,” but only one
town came up to it. Now, however, it is a common
thing. T remember when I was a little boy in
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Pretoria, my father wnated to get this modern
amenity of electric light. He dropped into a little
office to see if it was possible to get it. The
man in the office said something I did not under-
stand, and I remember my father asking him
whether it was supplied in a glass or in a tumbler.
(Laughter.) That was the position at that time,
but now people understand the value of what they
receive for their money. That is owing very
largely to the work of your Association.

I really think that South Africa is right in the
forefront of the modern world in regard to the
supply of electric power. If a careful comparison
were made it would be found that we are not
lacking in any respect. (Applause )

NEW MEMBERS.
The President: I have great pleasure in extend-

ing a welcome to the following new Members who
Have joined our Association: —The Municipalities

Engmeer Members H R Bevmgton Knysna;
J. Hugo, Pretoria; J. Wilson, Pretoria; C.
Kmsman Durban; A. Foden, East London.

CONFIRMATION OF MINUTES.

The minutes of the last Convention have been
circulated, and I will be glad if someone will move
their adoption.

On the motion of Mr. Rodwell (Johannesburg),
seconded by Mr. Pirie (Bloemtontem), the
minutes were unanimously adopted.

HONORARY MEMBER.

1 have to announce that your Council have con-
ferred upon Mr. Horrell, of Pretoria, the
distinction of honorary membership of this

129



Association. (Applause.) This honour is due to

Mr. Horrell for his valuable services to this
Association. (Applause.)

Mr. Horrell: Mr. President, Ladies and Gentle-
men,—1 do indeed feel that you have done me a
great honour in making me an Honorary Member
of this Association. I think there are very few
left of those who joined the Association in its
early days, when we held the first meeting in
Johannesburg. That was over twenty years ago.
When the Association was a comparatively small
affair. Since then I have been very closely
associated with it and have spent some very happy
times and formed some happy friendships.

T thank you very much indeed for the honour
you have done me, and I hope I shall live for many
Years to attend the Conventions and be amongst
you all. (Applause.)

ANNUAL REPORT AND BALANCE SHEET.

The President: 1 now call upon the Secretary
and Treasurer to read the annual report and
halance sheet.

SIXTEENTH REPORT and
BALANCE SHEET of the
of Munici ity U
for the period ending August 31st, 1938.

Mr. President and Gentlemen,

1 have the honour to present herewith the
Sixteenth Report and Balance Sheet covering the
affairs of the Association since the 1937 Con-
vention held at Durban. :
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MEMBERSHIP.

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

1037 : 1837 :
Honorary Members 2
Councillor Members 51 53
Engineer Members 63 56
Associate Members 2 =
Associates 19 20
137 133

While the loss in Engineer Members amount to
7, it will be observed that our total loss is only 4,
due to transfers to other classes of membership.
The losses are chiefly due to retirements of mem-
bers on reaching pensionable age and resignations
from Municipal Service.

Among our members who have retired T would
especially mention Messrs. Horrell of Pretoria and
Jagger of Ladysmith, both foundation members of
this Association since 1915, and we shall ever be
indebted to them for the valuable assistance they
so readily gave.

In addition to the distinction of President being
conferred on Mr. Horrell in 1931, he has also acted
as Secretary, Vice President and Past President
(the latter from 1933 to 1937) and on his retire-
ment was a Member of Council and we are pleased
that he still retains his membership among our
Associates.

Mr. Jagger, who is at present resident overseas,
was a Member of Council on no less than three

oceasions and his assistance ‘in representing the
smaller Municipalities has been much appreciated.
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OBITUARY.

t is with much regret I refer to the death in
February last of Mr. A. S. Chalmers, late of Blan-
tyre, Nyasaland, who had been a member of our
Association since 1920.

Though not falling within the period of this
Report, it is with very deep regret that I refer
to the loss this Association has sustained by the
tragic death of our esteemed member Mr. A. R
Metelerkamp, of Salisbury.

Mr. Metelerkamp had been a member of this
Association since 1929 and it was in 1934 we con-
ferred on him the honour of President, and the
part he always took in our deliberations and in
furthering our aims and objects, leaves most
pleasant memories of our association with him.

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.

The Bill was submitted for its second reading
in the House on September 16th but was ad-
journed, and was re-introduced on September
23rd, but as this was a day before the close of the
session and there was no time to debate its pro-
visions, it was unfortunately held over until the
next session of Parliament.

It is however satisfactory to learn that the
measure is at last being considered.

SUPPLY REGULATIONS.

It 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.

1321



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

FINANGIAL.

The financial position of the Association is, I
am pleased to say, in a satisfactory position,
there being a gain for the year of approximately
£123. The Income for the year was substantially
increased by the sales of Proceedings and Adver-
tisements; while on the Expenditure side, the Con-
vention expenses was substantially lower than the
previous year.

The arrears only amount to £3 16s. 6d. of which
£1 1s. 0d. is in respect of a Subscription for the
period 1936/37 and which I recommend should be
written off as irrecoverable and the name of
the member concerned removed from the register.

It will be noticed that our Expenses are not
covered by Subseriptions and Advertisements so
that members are again asked to assist our funds
in the purchase of extra copies of the Proceedings
and to endeavour to see that sufficient copies are
purchased by their respective Councils, so that at
least each member of their Committee is in posses-
sion of a copy.

T am,
Mr. President and Gentlemen,
Yours faithfully,

E. POOLE,
30th October, 1937. Secretary and Treasurer




ASSOCIATION OF MUNIC[PAL ELE(,'l‘RlC'ﬂ‘Y UNDERTAKINGS
f South Africa and Rhodesia.

REVENUE AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 3ist August, 1638.

Expenditure :
Convention Expenses— £sd £sd a
porting .. . 2430 Subseriptions 0
Printing advance papers 612 6 Proceedings 0
Programmes and Badges .. 17 2 6 Advertisements
2 S
Audi 330 8
Statistical Tables 0 0 0 | LMEA. 5 8 0
Donation (World Power Conference) 0 0 | Statistical Tables 2015 0
Printing Proceedings 16 5 3
5 Sundry Printing, Stationery, & & 13 6 0
g sales 143
= RSB AT
Salary—Secretary 8 00
Secretarial expenses—
IMEA. 418 8
Postages and Rail 17588
Tolagrass snd Phiosss 153
Sundry 2110
BU 2
Bank charges .. .. 415 4
Less recovered ... 9 9
457
Written
Bllblcnphunn 1935/36 660
Balance being excoss Reventie +
over Expenditure ... 12218 11

43812 8 43812 8




BALANCE SHEET AS AT 31st AUGUST, 1838,

Liabilities | Assots :
£sd £a d | Investment—
Accumulated Fund— | Union Loan Cortificate
e as at 31/8/37 ‘ Accrued Interest
Plus gain for year e R I
undry
Add accrued Tnterest | ‘Sabacriptions for 1
Union Loan . 3810 0 | ST R
Proceedings 1937/38 .
Cash at Bank
w7 1|

E. FOOI.E.
rotary and Treasurer.

L certify that I have examined the books and vouchers cf the Association and that the above Revenue and Ex
diture Statement and Balance Sheat are correctly drawn up 80 as to exhibit a correct view of the affairs of e
according to the i ion and given and as shown by the books.

J. C. JOHNSTON, C.A. (S.A.)
80th October, 1937, Auditor



The President: Will someone move the adoption
of the Annual Report and Balance Sheet?

Mr. Swingler (Capetown) moved, and Mr.
Horrell (Pretoria) seconded.

Agreed.
ELECTION OF PRESIDENT.

The President: We have to elect a President for
the ensuing year, and I have very great pleasure
in proposing Mr. Eastman. (Applause.)

Mr. Swingler: I have great pleasure in second-
ing that. You will remember that at Durban last
vear, when we were discussing the election of a
Vice-President, 1 stated that I knew that Mr.
Eastman would not let you down. My words have
come true, as you all know. I congratulate him
upon his nomination, and wish him a most
successful year of office.

The President: There being no other nomina-
tion, it gives me great pleasure to declare Mr.
Eastman elected President. I congratulate him
most heartily, and wish him a most successful
vear of office. I now ask Mr. Eastman to take
the chair. (Applause.)

Mr. Eastman then took the chair.

The President (Mr. H. A. Eastman) : Ladies and
Gentlemen, I thank you, and have pleasure in
calling upon Mr. Gyles to give us his Valedictory
Address.



RUTHS
STEAM STORAGE

The Generation of Peak Load Power
from the Ruths System of Steam Storage
offers the following advantages . . .

The capital cost of peak load power generating
plant is reduced.
The boiler house load factor is greatly im-
r.ma &5 the boilors may be operated for
long perinds of time, both night and day, at
their most efficient rating, independent of the
lemand.
Fuel, labour and maintenance charges are
reduced.
The system provides immediate ~reserve
against breakdown of plant in the station
sharoris i InsteNeclidarstation wifb which }
is opersting in parallel, or in the inter-
connecting fransmission system.

THE CAPACITY OF THE POWER STATION PEAK
LOAD PLANTS ALREADY INSTALLED TOTALS
260,000 K.W. HOURS.

Representod in'South Afriea and Rhodesia by

FRASER & CHALMERS

(S.A.) LIMITED.
Cullinan Building,  Johannesburg,  P.O. Box 619.
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Retiring President’s
Valedictory Address

by J. H. GYLES, M.I.EE.: M.(S.A.), I.E.E.
City Electrical Engineer, Durban

Gentlemen,

As is usual on such occasions, T rise to present
my Valedictory Address as President of your As-
sociation with mingled feelings of relief and regret
—relief in handing over the responsibilities of
office to so worthy a successor as Mr. Eastman,
and regret at the conclusion of a year of duties
which have been so greatly lightened by the loyal
assistance which I have received at all times from
the other members of the Council of the Associa-
tion, and particularly from our respected Secretary
and Treasurer, Mr. E. Poole, in whose capable
hands the affairs of the Association are in good
keeping.

Meeting as we are doing here in the mother
city of the great sub-continent of Southern Africa,
it is impossible for a visitor to fail to realise that
we gather under the shadow not only of Table
Mountain, but of that great Empire-builder, Cecil
John Rhodes, whose dying thoughts were of Ten-
nyson’s words—
“So much to do, so little done”

may well be considered true of the activities of
this Association. Many of us feel that so little
has been achieved and so much still remains to
done, yet what has been accomplished surely gives
promise of future greatness, Electricity is the
power which it is our privilege to produce and



distribute in commercial form, and nothing has
played so important a part in the development
of modern civilisation as electricity. Tt has re-
volutionised industry, it has speeded up communi-
cations, it has recently given two new forms of
entertainment to the world—“wireless” and “the
films,”—and not of least importance, it has come
to play a very vital part in the domestic lives of
all civilised people within its reach, and its recent
use on farms in many countries in creating
artificial daylight is claimed to have doubled the
production of eggs, while the electric syren has
been installed to replace the old-fashioned scare-
crow. Many phases of its development have taken
place within the memory of living men; it is not
yet forty years since the Atlantic was spanned
by a radio message; modern electric cooking and
refrigeration have taken their full place, in South
Africa at any rate, within the past ten years, and
we are now at a period of development and ex-
pangion in this sphere unequalled in history. The
domestic load distribution in this country is gener-
ally more widely spread out than in Great Britain
or on the Continent, owing to the more general
use of houses of the bungalow or two-storeyed
types each situated in its own grounds; thus the
cost of distribution is increased owing to the lower
density of habitation.

Before proceeding to a very brief review of
engineering progress in South Africa during the
past year, I feel it appropriate to refer to the great
loss which we individually, our Association col-
lectively, and engineering circles generally have
sustained in the death under such tragic circum-
stances of a former President of the Association,
Mr. A. R. Metelerkamp, who had risen to the im-
portant office of Chairman of the Electricity Sup-
ply Commission of Rhodesia. In the name of the
Association I conveyed the heartfelt sympathy of
all its members to his widow, at the same time
expressing the belief that he had died as he would
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have wished to do—on duty. We have also lost
through death another respected member of many
years’ standing, Mr. A. S. Chalmers, formerly
}Vlum'cipal Flectrical Engineer of Blantyre, Nyassa-
an

While on the personal note T must not omit to
mention the retiral on pension during the past year
of another former President of our Association,
Mr. . Horrell, from the position of City Elec-
trical Engmeer of Pretoria. We all trust that he
may be spared to enjoy very many years of free-
dom from the cares of office, and that his ex-
perience and ability may be utilised in other
spheres of activity. In welcoming his successor,

r. D. J. Hugo, T do so with a particular sense of
pride, as Mr. Hugo is a Natal-born engineer, and
his selection for so high an office is a happy
augury and precedent for the future. Our good
wishes also go out to another of our pioneer
members, and incidentally another® former col-
league of mine, Mr. Thomas Jagger, who retired
from the post of Borough Electrical Engineer of
Ladysmith during the year, and whose successor
is also a Natal man, Mr. Frank Stevens, to whom
we also offer our congratulations.

An old proverb tells us that charity should be-
gin at home, and my brief review of engineering
progress in South Africa during the past year
may well follow suib by referring to doings in
Durban, once popularly known as the * Model
Borough,” but since promoted to the full dignity
of a “City.” The year has seen the inauguration
of many important schemes in every phase of
engineering,—the Lower (Natal) Table Mountain

Water Scheme, which should supply Greater
Durban and the surround.mg districts with umple

r the next
least; a water-borne sewerage scheme, which w1ll
pro\'lde sanitary facilities to practically the whole
of the areas incorporated into the old borough in
August, 1932; a vast plan of harbour development
sponsored by the Government, which has taken
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the wise step of appointing a State Committee to
investigate future harbour policy. The Govern-
ment has also rendered the clty invaluable help in
its beach restoration work, while large extensions
to our General Post Office have been practically
completed, and a commencement made on the
building of a new Central Railway Station. Com-
plete electrification of the railway tracks from
Durban to Cato Ridge has resulted in South
Africa gaining the honour of possessing the long-
est length of single-track electrified line in the
world. The short but very important stretch of
track between Booth Junction and Wests Station
on the Bluff has also been converted to electric
traction, while a start has been made on the main
line bhetween Booth Junction and Hill Crest.

Improvements, both technical and financial may
be expected in respect of the transport p!‘oblem in
Durban by the speeding up of the five years’ plan
for the gradual elimination of the present tramear
service and the substitution therefor of either
trolley vehicles or oil-driven omnibuses, coupled
with financial adjustments intended to wipe off
accumulated deficits, ete.

The almost unprecedented activity in the build-
ing trade throughout South Africa has naturally
had its repercussion in the business of electrical
contracting, and the services of skilled artisans
have been at a premium, The figures represent-
ing the value of plans passed for the erection of
new buildings and improvements to existing struc-
tures in respect of Greater Durban for the twelve
months ended 31st July, 1938, only failed by a
very small margin to reach the remarkable total
of three million pounds.

As regards other centres represented here you
will naturally know more of your own home city
or town than I can be expected to do, but I men-
tion in passing the great harbour development
scheme here in Capetown which, I believe, is fully
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warranted, apart from commercial reasons, by the
vitally important strategic position which the city
occupies in relation to the other units of our
Commonwealth of Nations; the Rand Water
Board’s extensions to cost nearly one and a
million pounds; the new Super Power Station now
being built for the Johannesburg Municipality ; the
decision of the Electricity Supply Commission to
provide yet another power station, in addition to
the large extensions authorised at Capetown Port
Elizabeth, Pretoria, and other centres, and the
steady if slow progress of the National Roads
Board’s twenty million pound scheme for the pro-
vision of highways worthy of the cities, towns,
and villages they are intended to link. The elec-
trification of the railway route between Johan-
nesburg and Pretoria is a natural corollary to the
already electrified Reef lines, and I have read with
interest of the proposal to provide illumination
along the road joining the two centres just men-
tioned, an idea in line with the suggestion put
forward by me a year ago in my Presidential ad-
dress in respect of the illumination of all impor-
tant roads wherever economically possible.

South African industries continue to extend and
progress, but as this is a subject more pertinent
to the annual gatherings of the Federated Cham-
ber of Industries I shall content myself with re-
marking on the pmdncnon by “Iscor” of its mil-
lionth ton of steel in May of this year, the decision
to establish an electric lamp factory at Port Eliza-
beth, the assumption of the controlling interest in
the cable-making industry in this country by an
organisation of the reputation of the C.M.A., and
the researches which are being carried out having
for their object the production from South African

of fuel oil and similar by-products.

We as a body must welcome the decision taken
by the Union Government during the year to
follow the example of the other Dominions by
linking up with the International Electrotechnical
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Commission, co-operation to be catried out
through the medium of the South African Stan-
dards Institution, of the Electrical Engineering
Committee of which I have the privilege of being
a member.

Use of the word “International” tends to recall
to mind the gravity of the crisis through which
we all to a greater or lesser degree passed only
a couple of months ago and the unprecedented
preparations and precautions which resulted, the
lessons of which cannot and must not be soon for-
gotten. The abnormal vulnerability of such vital
structures as our power stations, with their tall
chimneys, massive cooling towers, and other pro-
n.inent features, must force us to ponder over the
results of a few well-directed bombs from enemy
aireraft. T note from the overseas technical press
that a bomb-proof power station has already been
designed, and I cannot be accused of being unduly
an alarmist when I urge that the incoming Council
of our Association give its earnest and urgent con-
sideration to the problem of affording the fullest
possible protection from hostile action to all our
power stations, large or small, Municipally-owned
or otherwise.

The latest Industrial Census returns have fur-
nished me with many interesting statisties, wlth.
out some of which such an address as thls is
always
undertakings in the Union, 159 owned by private
companies sell seven times as much energy as
197 owned by local authorities, while sixty per
cent, of the demands are met by the stations of
the E.S.C. and the V.F.P. Company. Light power
stations are of over 50,000 k.w, capacity, and 213
are under 1,000 k.w. 879 Prime movers are steam
driven, 256 Diesel and heavy oil driven, 37 petrol,
paraffin and light oil driven, 38 gas driven, and
87 water-wheel and turbine driven. 4,580,000 tons
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of Coal were used in a year, costing £1,697,000.
Land and buildings for power station purposes are
owned by local authorities to a value of £1,749,000,
and house machinery worth £11,781,000, the cor-
responding figures for private companies being
£4,378,000 for land and buildings, and £16,433,000
for machinery. The salary and wages bill for
13,096 employees amounted to £1,940,000, and the
total expenditure on operating costs, interest, loan
redemption and similar items was about £7,300,000
7,605 Route miles of overhead mains and 5,388 of
cables are in use, and out of 3,768 million units
consumed the mining industry took 2,288 millions,
other industries 540 millions, domestie supyly 434
millions, railways 231 millions, and the balance of
275 millions was classed as “Various.” Total sales
have increased by 120 per cent in the past ten
years, and at the present rate of progress it is
anticipated that another five years will show a
further 100 per cent increase. The units used by
the Railways Administration for transport pur-
poses rose from 114 million in 1931/1932 to 188
million for the past year, Natal taking no less

75 per cent. of this quantity, the Cape 20 per cent,
and the Reef 5 per cent. Natal also leads in the
average annual consumption per domestic con-
sumer with 2,428 units, followed by the Cape with
1,630, the Transvaal with 1,606, and the Orange
Free State with 695, the average for the whole
Union being 1,693. Ten undertakings sell current
for lighting, cooking, and heating at an average
price of less than a penny per unit, and 38 under-
takings at between one penny and two pence, while
30 undertakings supply current for industrial
power purposes, including mining, at below one
penny per unit, and a number supply energy for
domestic purposes at id. per unit after the mini-
mum number of units at a higher rate has been
consumed. 4
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Several instances during recent years of the
disastrous result of switch and transformer oil
fires have accelerated research work in two par-
ticular directions. One trend has been towards
the substitution of a non-inflammable wax for
the present type of oil, and the other has been
towards the air-blast circuit breaker. Research
work has produced a synthetic wax which is prac-
tically non-inflammable, but at present its cost
is somewhat too high for extensive use. A number
of circuit breakers arranged for using this wax
have been installed on a large municipal undertak-
ing in England, and their performance will be
watched with considerable interest.  Air-blast
circuit-breakers have recently made their appear-
ance in South Africa, several having been installed
by the Electricity Supply Commission on 38,000
volt circuits.

Controversy still ranges around the vexed
question of contributions from the revenues of
Trading Departments in relief of rates. The op-
posing views have been very ably and exhaustive-
ly expressed in recent months. The one undis-
putable fact is that tariffs and contributions in
relief of rates are inseparably bound together, and
where large contributions in relief of rates are
made, the tariffs must of necessity be higher than
they would otherwise be.

In Great Britain the amount which may be con-
tributed in relief of rates is carefully regulated
by the Electricity Commissioners, but in South
Africa the different Provinces have varying
systems, In some, an amount based on a certain
percentage of the loan debt is permitted, while
in others no limit is imposed, with the result that
the amount of the contributions is simply a matter
of financial expediency. This is obviously une
sound, and I am of the opinion that the matter
is of such vital importance that the State should
regulate such contributions.
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1 appreciate the difficulties confronting City
Councillors in having to make a choice between
increasing the general rate or levying an increased
contribution from the Trading Departments. The
latter course is somewhat attractive, as it is not
s0 likely to invite eriticism from the general body
of ratepayers.

In view of this, it can hardly be expected that
City Councillors, as a whole, will press for any
change in the present system.

I would remind my engineer colleagues of the
story of the little boy and the apple, and my advice
is, try and reduce tariffs until there is little core
left. In these endeavours you will certainly re-
ceive the support of the electricity consumers.

In concluding on a personal note, I may mention
that this will be the last Convention which I shall
attend in full membership, as before the next
gathering is due to take place I shall have reached
the official Municipal retiring age and shall apply
for transfer to the class of Associate. In handing
over the Presidency to my successor I wish him a
very happy year of office, and to you all I wish
highly and i C i both

this year and in future years.

At the conclusion of the Retiring President's
address the Convention adjourned for refresh-
ments.

On resuming, the President delivered his
Presidential Address.
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Presidential Address

by H. A. EASTMAN,
Engineering

It is with great pleasure that I take this first

ity of ing my keen iati
of the honour you have done me in electing me
President of your Association for the ensuing
year. I value all the more highly the trust you
have reposed in me because this is the first oc-
casion on which the tradition has been broken of
selecting for that honour anyone other than the
Chief executive of an undertaking. In thanking
you for your action as a body, therefore, I would
thank especially my chief, Mr. Geo. H. Swingler,
the City Electrical Engineer, Capetown, who at the
last Convention initiated the train of events that
has led to this office falling to me instead of, as

might reasonably have been expected, to him.

South Africa, although situated at a great
distance from the principal centres for the manu-
facture of electrical plant and equipment, has
consistently been to the forefront in taking ad-
vn.ntaze of every unpmvement m the art and

f the and use
of electric energy to promote the industrial growth
of the country and to improve the standard of
living of its inhabitants. Examination of early
records shows that electrical installations for
public purposes were inaugurated in the larger
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cities of the Union of South Africa at about the
same time, namely from 1890 to 1893, as they were
established in the larger centres in Europe, whilst
the first plant to be installed for industrial pur-
poses in South Africa was put into operation in
the Barberton district in 1892 in connection with
gold mining plant. Five years later a 10,000-volt,
three-phase transmission line, which was put into
operation from Brakpan to Johannesburg, was one
of the largest schemes of its kind in the world,
and that at a time when there still existed keen
controversy in the electrical engineering profes-
sion on matters of such fundamental importance
as the merits of alternating current as compared
with direct current for power transmission.

South Africa’s progressive policy since that date
is reflected in the fact that there now exists in
the Union a number of electricity supply under-
takings that rank in respect of output with what
are considered as large concerns of their kind in
other and more densely populated countries such
as the Electricity Supply Commission, whose sales
in 1937 amounted to 2,535 million units, the Vic-
toria Falls and Transvaal Power Company Ltd.,
with sales of electric energy produced in its own
power stations of approximately 1,000 million units
per annum, whilst the sales of electric energy in
three Municipalities is at the rate of between 150
and 250 million units per annum and two company-
owned generating plants each produce electric
anergy for their own use at about the same rate
per annum.

The output of the two first-mentioned concerns
amounts tu about 80% of the total quantity of
electric energy used and most of it is supplied to
a few large consumers mainly for mining purposes,
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but the existence of a desire on the part of the
population in general to partake of the advantages
of the use of electricity is indicated by the fact
p to the end of the Union statistical year
193')/6 the latest for which full particulars have
been published, 138 of the 287 Municipalities in
the four Provinces and 24 other urban local
authorities owned and operated their own elec-
tricity supply undertakings and that supplies were
ing given direct to consumers in a large number
of other local authority areas by supply authori-
ties in the vicinity. One hundred of the 162 then
existing municipal and other urban local authority
electricity undertakings have been inaugurated
since 1922,

Still more recent figures published by the Elec-
tricity Supply Commission show that no fewer
than 24 new local authority undertakings were
proposed and 45 others were contemplating exten-
sions of their plant during the years 1936 and
1937.

It is noteworthy that this desire exists not only
in the large centres of population but also in re-
motely situated centres, and that completely self-
contained local nuthnrity undertakings have been
established by communities as small as 500
Europeans and that in addition arrangements to
take supplies from other sources have been made
by many still smaller groups of inhabitants. In-
deed, in this country to no less a degree than in
any other, consumers of electricity are to be found
readily wherever it is at all possible to come to
any reasonable arrangement to make supply avail-
able.

The growth in the use of electric energy for all
purposes in the Union of South Africa for 25
years ending during the Union statistical period
1935/6 is depicted in curve No. 1, and this may be
taken as representing also with a reasonable de-
gree of accuracy the trend of economic conditions
obtaining in the country from time to time.
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1t indicates very clearly the check to economic
expansion which took place during the Great War
period and the subsequent trade depression and
special internal troubles that were experienced in
1922, the overtaking of the set backs met with
between 1915 and 1922 and finally the fillip to
industrial development including mining opera-
tions that took place shortly after the country
went off the gold standard,

1t will be seen from the curve, that during the
last five years of the period covered by it the
quantity of electric energy sold and used had in-
creased at the rate of nearly 300 million units
per annum. Data published by the principal sup-
ply undertakings for later years indicate, however,
that the present-day increase is of the order of
500 to 600 million units per annum, and that there
is every indication that except for the occurrence
of a catastrophe of the first magnitude the con-
sumption of electric energy will continue to in-
crease at that rate for some years to come. This
is, of course, due primarily to the rapidly increas-
ing requirements of electric energy for gold
mining purposes which to-day alone amount to
about 3,000 million units per annum, but that a
rapid increase is taking place in the requirements
for other purposes also is indicated in the figures
given in the following table,
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Consumption of Electric Energy (kWH.)
Union of South Africa.

(Millions)
Trivate vate
Year HOing . Motive Tomm © Mialeg Tomvays  Sreet Ll Ofhar Total
Suppir- pir.
192829  119.2 213.0 1362.8 386 176 1241 1822 2007.5
192030 1418 287 1419.5 394 205 139.9 187.0 21268
198238 2226 292 1690.6 02 319 120.6 207.1 21622
1933-34 2768 355.1 1779.6 4238 80.9 146.4 2223 2853.9
1934-35 335.9 411.0 2018.2 44.5 342 174.3 228.1 3246.2
193586 3042 539.7 126 9.5 188.1 275.4 3767.8




A study of this table reveals the interesting
fact that during the period under review, notwith-
standing the great increase in mining activities,
the quantity of electric energy used for other pur-
poses has increased at nearly the same rate as for
mining work, the respective figures being :—

Tncrease in electric energy used for mining purposes :
925.5 million units.
Increase in electric energy used for all other purposes :-
834.8 million units.

1t is worthy of note also that the increase in
the use of electric energy for other purposes is
contributed to by that used for private motive
power and industrial purposes to the extent of
826.7 million units and for private lighting and
domestic purposes to the extent of 275.0 million
units. That is to say the increase in the electric
energy used by private consumers alone accounts
for at least 729, of the total increase excluding
mining work.

The electricity supply industry in South Africa
has in fact developed into one of national impor-
tance. Tt is an essential part of the social or-
ganisation, and as a national service it is funda-
mentally important to our industrial and domestic
needs that electricity be made available at the low-
est possible cost with the maximum security of
supply.

Recognition of the value of—to use a hackneyed
phrase—“a cheap and abundant supply of elec-
tricity” in the economic life of a country in pro-
moting the establishment of industries and there-
by creating and maintaining employment and the
circulation of money has been given within recent
years by most Governments throughout the world.
Indeed there are few countries that have not intro-
duced laws standardising the systems of supply,
voltages and frequency and regulating the estab-
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lishment of interconnected power stations con-
trolled by bodies to a greater or lesser degree
directly responsible to their Governments.

As you are aware, the South African Govern-
ment took steps in this direction in 1922 when it
introduced the Electricity Act, and among the
large number of other Governments that before
and since that date have acted in a similar manner
might be mentioned those of widely differing
national characteristics and international interests
as Canada, Great Britain, Australia, Germany,
Russia, Japan and the Dutch East Indies. It goes
without saying that the universal adoption of the
principle that the production of electricity should
in the interests of economy be on national lines
is in itself evidence of the recognition by govern-
ing bodies of the essential nature of the service
rendered by the supply of electricity to the nation
as a whole.

To give effect to the object of the Act in
making supplies available at the lowest possible
cost to consumers it includes as a fundamental
principle that the Electricity Supply Commission,
the largest of the undertakers licenced under the
Act, shall operate its undertakings at neither a
profit nor a loss and is required to adjust its
charges accordingly, whilst other licensees are
required to refund each year to their consumers
pro rata to their payments 257, of the surplus
profits of the undertaking for that year, the tariff
of charges of all licensees being subject to
approval by the Control Board.

The Act, however, does not in s.ny way inter-
fere with the conduct of a Municlpal Undertaking
in respect of supplies given in its own area of
jurisdiction, this being a matter for control by the
Provincial Administration of the Province in
which it is situated.
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It is inevitable that under such circumstances
variations should arise in details of carrying out
the work of Municipal electricity undertakings.
Typical instantes in recent years that come to
mind are those which led to the standardisation
of electricity accounts throughout the Union, the

of

and regulations for the hcensmg of e]ectncal wire-
men and registration of electrical wiring con-
tractors, in all of which matters our Association
took the initiative as well as a leading part in
bringing dwergent views into line and T hope will
continue to do n the future in connection with
all matters that aﬁ'ec'. the interests of Municipal
electricity undertakings however contentious they
may

While the total quantity of electric energy sold
in the Union of South Africa, amounting during
the statistical year 1935/6 to approximately 3,768
million units, or even what I think might be re-
garded as a conservative estimate for the current
year of 5,000 million units, is small compared with
the corresponding figure of 16,803 million units
in Great Britain and 96,000 million in the United
States of America, it is of particular interest to
find that per head of population (excluding
natives) the annual consumption in South Africa
in 1935/6 was 1,260 as compared with 366 units
per annum in Great Britain and 740 in the United
States during the same period. TEven when the
entire population of 7,750,000 is taken into account
the average annual consumption of electric energy
is in the yegion of 700 units per head at the
present time. As this basis, rather than the total
consumption, is the criterion on which a country
may be considered to be “electrified,” there are
good grounds for saying that in this respecz South
Africa takes a leading place among other countries.

That South Afriea is not backward in making
use of electricity for domestic purposes may be
judged by the fact that 232,826 consumers in the
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year 1935/6 used 394 million units for this pur-
pose, giving an average of 1,693 units per domestic
consumer per annum, or twice the corresponding
figure of 888 applying, according to the latest
available figures, for the same period in Great
Britain, and 700 in the United States of America.

The average price received by all undertakings
for the sale of electric energy is approximately
0.6d. per unit. This extremely low figure is due,
of course, mainly to the very large proportion of
the total output that is sold to consumers with
relatively high load factors from power stations
at which the cost of fuel is very low, but even
when supply for gold mining and railway electri-
fication purposes is excluded by taking the average
price received per unit sold by municipal concerns
only, we find the figure to be 0.96d. per unit, which
also is lower than the average price of 1, 125d. and
1.15d. per unit sold in Great Britain and America
for similar classes of supplies. And finally in
regard to the development of the electricity supply
industry up to the present date, the total capital
expenditure involved amounts to no less than
£34,352,033, of which approximately one half has
been spent on municipal electricity undertakings.

The industry provides employment for 13,096
persons and may be therefore looked upon as pro-
viding direct support for about 65,000 persons, and

salaries and wages bill of approximately
£1,940,000 per annum.

In order to cope with the demands for additional
supplies that have been made during the past few
years on an unprecendented scale it has become
necessary to put in hand the construction of new
power stations and to extend to their maximum
capacity the existing power stations in most of
the principal industrial centres of the Union. Some
of the new power stations are actually under con-
struction, whilst others are still in the design stage
and all incorporate the most up-to-date features
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of proved modern practice. In the smaller centres
also extensions to plant and equipment are being
made in many places, and, as I have mentioned
previously, there is in addition a steady increase
vear by year in the number of new undertakings.

This brief review of the present-day stage in
in the development of the electricity supply in-
dustry clearly shows that the Union of South
Africa is in the forefront with other nations in
this respeet. It must, however, not be overlooked
that this development has been due in the main
to one section of industrial work, namely gold-
mining, the continuance of which for any length of
time on the present-day scale, while devoutly to be
hoped for, is dependent largely, if not entirely,
on international affairs which as a nation we are
not in a position to influence to any great extent
if at all. It is essential, therefore, for the econo-
mic life of the nation that other industries be
developed as rapidly as possible, and that this is
taking place is evidenced by the fact that, for
example, during the past five years the value of
the output from private industrial establishments
has been increasing at an average rate of approxi-
mately £7,000,000 per annum. The basic principle
of such development is, however, founded on the
development of electrical resources which, in com-
bination with the improvements made of recent
years in transport facilities, has given to industrial
concerns a greater freedom than they previously
had had in selecting the site for their operations.
This factor is of importance to municipalities in
the effect which the existence or otherwise of a

2l d el may have in
turning the scale in favour of or against the estab-
lishment of an industry in or adjoining it. To this
extent indeed each town may be looked upon as
being in competition with ifs nearest neighbour,
and those who do not take every reasonable step
to promote the development of its electricity sup-

1861



ply undertaking must inevitably suffer to the ad-
vantage of others imbued to a greater extent with
the spirit of progress.

During the time that the demand has been in-
creasing more rapidly than the rate at which plant
has been added to electricity undertakings the
latter have been in the fortunate position of being
able to make reductions in their charges as a result
of lower all-in costs of production, or alternatively,
and especially where spare generation and distri-
bution plant capacity has been available, they have
been able to make gross profits on a far larger
seale than would otherwise have been possible. It
cannot, however, be expected that this state of
affairs, which has existed for some years in certain
undertakings, can continue indefinitely. Cycles
of this kind occur continually in the life of every

icity supply and
of this fact has in the past brought, and will
doubtless in many instances in the future, all

warnings bring up

difficult problems to be solved in the successful
working of the undertakings. At the present time,
however, the cycle in some undertakings has re-
curred at a time of steadily rising costs of plant
and equipment, fuel, wages and the other inciden-
tal costs of production and distribution, and at the
same time there is an insistent demand for re-
ductions in the tariff rates and for greater and
still greater security of supply, or in short, better
service.

While the working costs of production and dis-
tribution can, of course, be reduced by taking ad-
vantage of technical improvements that are made
from time to time, their introduction almost in-
variably necessitates additional capital expendi-
ture, and the net results may well be, and very
often is, that economies made in this way are
negatived, at least for some years, not only by
the additional capital charges involved in the new

e



plant, but in addition by the financial burden
pertaining to plant that has then become a l:abihty
rather than an asset.

Various aspects of this question have already
been discussed at our Conventions, but there is
one to which I think insufficient attention has

n drawn, perhaps because it has not arisen, or
probably I should say re-arisen, until compara-
tively recently. T refer to the fact that whereas
for some time past the industry has been in the
fortunate position of being able to obtain capital
for expansion at a cheap rate, there is every in-
dication that for some time to come the interest
rate on loans, even for such gilt-edged securities
as electricity supply undertakings will be higher
than the present-day level and the position to be
faced is that money required for extensions to be
made in the immediate future will have to be spent
at a time of rising prices for plant and equipment
on a rising money market and on purchases which
will enable the product to be sold at lower prices
notwithstanding the steady increase in the unit
costs of production. The position can be met fully
only by those undertakings that foreseeing the
trend of events have taken steps to safeguard
their finances to an extent sufficient to tide them
over penods of difficulty of this nature. The
difficulty is, however, all the more acute for an
undertaking that, having adopted a progressive
sales poliey, has for some time been making the
most economical use of its plant capacity but has
not thought it necessary to adopt a conservative
financial policy to cater for expansion in the
future. This acuteness is brought about by the
fact that sales development will mostly be in the
field of competltmn with other means of obtaining
similar services.

The outstanding financial characteristic of the
electricity supply industry is the very great pre-
ponderance of fixed or overhead costs in the total
cost of production and in the comparatively small
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return on capital expenditure. The actual working
cost of production that varies according to the out-
put from any given station is merely that of the
cost of fuel, water, oil and other incidentals in
the generation of kilowatt hours and the cost of
using some of the kilowatt hours generated in the
operation of plant, auxiliary machinery snd of
electric energy lost in distribution. The whole of
the remainder of the total annual expenditure is
necessary to keep the undertaking in existence so
as to be ever ready to give service. It follows,
therefore, that in the broad sense the efficient
undertaking is not necessarily that which onerates
at a high thermal efficieney or any other efficiency
while paying due regard to technical efficiency,
in addition, makes the most efficient use of its
overhead or fixed costs and in particular of its
effective capital expenditure. By the latter term
is meant the capital effectively in use in the
undertaking at the time, that is to say the net
outstanding loan indebtedness when taking into
account reserves set aside for loan redemption
purposes.

As_ordinarily the fixed or overhead costs,
namely those independent of the actual output in
kilowatt hours, exceed very considerably the cost
of fuel and other costs corresponding to the out-
put in kilowatt hours, the optimum figure of merit
of an undertaking can only be obtained by increas-
ing the output in such a way as to necessitate a
minimum of additional capital expenditure, a prob-
lem that by its very nature cannot be completely
solved. It follows also that in the future in any
ing profits can
only be made on the same scale as hitherto by
bringing about increases in the sales at such prices
that revenue increases at a greater rate than the
costs of production. I stress the words “at a
greater rate” because with the demands for lower
and still lower prices the field of further develop-
ment in most electricity undertakings will, as I
have mentioned previously, be in respect of low-
priced units in the competitive sphere,

1591



The method or methods open for application in
attaining this result in any particular undertakin
will be governed largely by existing circumstances,
for example, by the extent to which development
has already taken place in the various classes of
load, by the tariff rates and by the competition
expenenced in other means of obtaining similar
services. Overriding all these considerations, how-
ever, there are two factors that are essential for
a successful development plan.  Firstly it is
essential to inculcate in consumers an appreciation
of the advantages of the more extensive use of
electricity and secondly for a clear appreciation on
the part of Municipalities of the benefits which
the development of the electricity supply under-
taking will bring to them as a whole by making
them more attractive both as residential and in-
dustrial areas. I refer to these matters par-
tu,u].srly because the histories of most undertak-
ings show that up to a certain point, but one
usually far below ns latent maximum capacity for
usefulness to the community served, an electricty
undertaking will grow without any special steps
being taken to foster its development. Its growth,
however, being haphazard, seldom, if ever, in the
nature of things will make for such economic ef-
ficiency as that obtainable by systematic develop-
ment and it is in that direction, no less than in
the purely technical work of generation and dis-
tribution, that the road leads to truly successful
results.

A manufacturer who had installed new
machinery to cope with an increase in the demand
for his product would naturally be expected to find
new markets for all of the goods that his plant
is capable of producing rather than to be content
to supply merely what further demand might
arise without any effort on his part.

A municipal electricity undertaking being es-
sentially a trading concern its activities should be
carried out as far as possible strictly on business

1601



lines and to attain success it is vitally necessary
i its i and to

take advantage of every opening to promote its
interests in the same way as one would expect of
any successful commercial enterprise.

Indeed fundamentally the only difference be-
tween the working of the ordinary commercial
concern and that of a municipal electricity under-
taking lies in the object aimed at. In the former
case success is measured by the dividends paid
to the shareholders, in the latter by the extent
to which the undertaking is of value to the com-
munity as a whole.

A definition of engineering that well stands the
test of criticism in the light of practical experience
is “the art of the ecnnomlc application of science
to social purposes.” Under that definition the
duties of an engineer are twofold. They comprise
business management as well as technical direction
and this applies not only to the engineering in-
dustry in which we ourselves are pamcularly
interested but also to all true engineering work
irrespective of its magmtude and k‘md That this
may be e
that to my knowledge has been mnde in all serious-
ness on behalf of a mumclpalxty which was on the
point of closing down its own power station in
favour of taking bulk supply, to the effect: that as
the power station would cease to be operated there
was no need to employ an engineer. The fact was
not recognised that the engineer when relieved
of some of his purely technical work would the
better be enabled to devote more of his energies
to that other part of his duties, namely that
developing the electricity undertaking as a whole,
which successfully accomplished would be of far
greater value to his employer than the mere super-
vision of machinery.

Much is being done in the way of educating
consumers in the principal urban districts, but
the same cannot be said of the majority of munici-
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pal undertakings in this country. It may esmd
that in many of them there is no possibility
development, but I suggest that any such mh.n
ment is unduly pessimistic. Experience in al
parts of the world goes to show that a field of
development exists in the most isolated areas when
once a desire to make use of the advantages of
electricity has been fully brought home to the
potential consumers, and that even in those under-
takings where extensive development has taken
place for many years saturation point is still no-
where in sight. T go so far as to suggest that
conditions are unusually favourable for relatively
large scale development in many of the smaller
communities in this country where because of their
geographical location, coal and oil are expensive
and wood is practically unobtainable but where at
the present time the prices charged for electricity
are far beyond the possibility of any real electrical
development taking place. If in such places it is
said that electrical development for domestic pur-
poses is impossible because of some local reason
this will probably be found to be mainly a lack of
faith in methods which have proved eminently
successful elsewhere.

This is by no means the first time that the
attention of our Association has been drawn to
these matters. The Chairman of the Electricity
Supply Commission himself in 1930 drew attention
to the desirability of the inauguration of an elec-
trical development association but the proposal
fell through for lack of support. In 1936 a paper
was presented drawing attention to the need for

he s of the ad of the
tensi e of and the
Supply Commlss)on has during recent years given
a valuable lead in this direction by means of its
publication “ ESCOM.” This, however, is not
enough. Personal endeavour at each centre is re-
quired to produce really tangible results.

1621




In making these comments I have had in mind
the culnvanon of the field for the domestic use
of electricity for the reason that it is the most
valuable class of load obtainable because of its
relatively high load factor and because the use of
electricity for this purpose benefits individually
the greatest number of persons. Industrial loads
in any case cannot be developed unless there are
other attractions than the price at which elec-
tricity is sold to induce a manufacturer to establish
his works in that particular locality. Those other
considerations are usually of greater 1mportance
than the cost of electricity which in most in-
dustries, even at a relatively high price per unit,
is a small percentage of the total cost of pmduc~
tion, so that literally it may be in many areas im-
posslhle under any consideration to develop the
municipal electricity undertaking in the direction
of industrial supplies, but the domestic field al-
ways exists, and when once cultivated will bear
fruit to an ever increasing degree and has the
further great advantage to the undertaking that
it is subject to little or no fluctuations according
to the state of trade.

In a profession so closely allied with scientific
achievements change follows change in the tech-
nique of our work with such rapidity that in many
directions what ten years ago was looked upon as
sound practice is nowadays superseded by some-
thing of far greater economy.

Not many years ago, a thermal efficiency of
259% for the genenmon of electric energy was
about Now-

adays, however, the highest thermal efficiency ob-
tainable appears to be approximately 30%. There
is thus a wide scope for improvement in this direc-
tion where at least T0% of the heat energy in the
{uel is lost by present-day methods of generation.
The field for improvement in transmission and dis-
tribution efficiency, which now is in the neigh-
bourhood of 90% in a large undertaking, is com-
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paratively small, but in both of these branches of
our work improvements in efficiency have been
made obtainable very slowly during the past few

years. In consequence of this some would have
us believe that because it seems that a stationary
state of development is being approached in re-
spect of efficiency of production and distribution
no further outstanding departures in methods are
likely to take place. On the contrary, past ex-
perience has shown that it is just at the very
time when a stationary state is reached with
present-day methods in matters of economy or
efficiency in production methods and particularly
when present-day methods are relatively inef-
ficient that the most revolutionary changes are
most likely to take place. If then experience is
to be taken as a guide, the fact of there being so
wide a scope for improving on the present-day
methods of generating electric energy indicates
that it is in that direction that we must expect
thedmost outstanding changes of this nature to be
made,

Progress in the engineering art during our
lives has been so rapid as to demonstrate the
folly of attempting to forecast the next steps, and
one cannot but help being intrigued to read in
the technical press of certain experiments that
are even now being made in this direction on a
laboratory scale.

As 1 have said earlier, the supply of electric
energy is of the nature of a national service and
appreciation of the fact that although sales of
electric energy in 1937 by municipal undertakings,
amounting to approximately 870 million units, was
only of the order of 20% to 257%, of the total sales
for the whole Union of South Africa, this quantity
was sold to 260,000 consumers, representing ap-
proximately 95% of the total number number of
consumers of all undertakings, must lead us to
still greater appreciation of the potentialities of
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our iati the iati of ici
Electricity Undertakings, in promoting the wel-
fare of the country as a whole,

The constitution of our Association is such that
it is asked, and expects to be represented on bodies
whose activities bring them into contact with the
work of our members so that, conscious of the
fact that on many occasions in the past it has been
able to assist in smoothing out difficulties met
with by its members, we ean with confidence, the
more so because of the change made recently in
its constitution, expeet it to be even better able
in the future to assist in solving the various prob-
lems that arise from time to time in domestic
as well as national matters affecting the supply
of electricity by municipalities.

So long as individual local authorities operate
their own undertakings it will be necessary for
them to foregather to discuss matters of mutual
interest, and the results of joint councils in any
representations that it may be necessary from time
to time to make are much more likely to be fruit-
ful of success than views given individually. The
ideals of our Association are high; its interests
are wide; and its success has been due to the
hearty spirit of co-operation which has always
been so strongly in evidence on the part of its
members.

While qualities such as these dominate its work
there is indeed no limit to the service which our
Association can render in the objects for which
it was formed twenty-three years ago.




VENUE OF NEXT CONVENTION.

The President: The next item on the agenda is
the Venue of the next Convention, and I shall be
pleased to receive proposals in that connection.

Councillor Hopf (Pretoria): I understand that
at the last Convention our Engineer was asked
whether Pretoria would be prepared to extend an
invitation to hold the Convention there next year,
and he has asked me to state that he readily
agrees to the suggestion, but that if there was a
feeling that some of the smaller centres should
be considered that might be taken into considera-
tion. If the Convention desires its next Con-
vention to be held in Pretoria, I shal be pleased to
extend an invitation for it to do so.

Councillor Parry (Springs): I think Springs
might be considered, seeing that we have 7,
consumers and that our progress is not excelled
by any town in the world. (Applause and
laughter.)

Councillor Spilkin (Umtata): Pretoria has
extended an invitation, but I want to say for
Umtata that we shall be delighted to welcome the
Convention. Years ago I spoke on the question
of the small municipalities, which to-day enjoy
the larger percentage of your membership.
Definitely the large towns have a lot to show us.
The most important point is that of accommoda-
tion, and when I put the question about holding
the Convention at Umtata before my Council they
were quite favourable and agreed to it unani-
mously. We went into the question of accommo-
dation, and I can assure you that we can give
you everything you want and as far as social life
is concerned we can show you things you have
never seen before in your lives. We had a
conference there about a month ago, and they sent
a letter thanking the municipality for the way
in which they had been entertained. I feel that
we can cope with the Convention and give you all
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a very good time. The spirit of the Convention

is to help the smaller places. The national road is

going through Umtata and you will have every-
ing you want.

Councillor Phillips (Salisbury): 1 support
Umtata, as I do think that the smaller places
should be considered.

Councillor Starkey (East London) : May I have
the privilege of also supporting Umtata’s invita-
tion? 1 do think it will help the smaller
municipalities to entertain the Convention, and
the whole of the Border area will take it as a
compliment.

The President: We have reached the unprece-
dented position of having three places suggested
for holding the next Convention, and T propose,
therefore, to put the matter to the vote.

On agreeing to the matter being decided by a
show of hands, it was carried by a large majority
that the next Convention be held at Umtata.

Councillor Spilkin: Thank you, gentlemen. I

hope to see you all there, and can promise you a
good time.

The President: 1 would like to express our
appreciation of the invitations extended by the
other municipalities. ~(Applause).

ELECTION OF VICE-PRESIDENT.

The President: We now come to the election of
Vice-President, for which I invite nominations.

Councillor Spilkin_ (Umtata): I move the
election of Mr. I. J. Nicholas, of Umtata.

Mr. Mail (Kokstad): I have much pleasure in
seconding that.

There being no other nmmmtmns, the Presi-
dent declnred Mr. Nicholas elected.

67



PAST PRESIDENTS,

The President: The position on the Council of
two immediate Past President is automatically
filled by Messrs. A. Rodwell and J. H. Gyles.

ELECTION OF COUNCIL.

The President: We now come to the election of
members of the Council.

Mr. Rodwell: In regard to the election of
members of the Council, T do think that we need
continuation of policy, and I, therefore, propose
Councillor James (Capetown) and Councillor
Spilkin (Umtata), with Councillor Starkey (East
London) and Councillor Fowkes (Capetown) as
alternates.

Mr. Horrell: T second that.
Agreed.
The Convention adjourned at 12,58 p.m.



TUESDAY, 6th December, 1938.

The Convention resumed at 9.30 a.m. in the
Ball Room, Arthur's Seat Hotel, Sea Point, with
the President in the chair.

DATE OF NEXT CONVENTION.

The President: This morning at a meeting of
the Council of the Association, it was suggested
that the next annual Convention shall be held at
Umtata from the 17th to the 20th October, 1939.

After discussion it was, however, decided to
refer the matter back to the Council for further
consideration.

RELIEF OF RATES.

You will remember that a sub-committee was
appointed at the last Convention to discuss the
question of the Relief of Rates, and as one of the
members of that Committee is not here (Coun-
cillor Coetzee, of Springs) the Council suggests
that Councillor Parry, of Springs, should be
appointed in his place, and that the name of
Councillor Spilkin be added to the Committee.
Your Council recommend that that be done, and 1
put it forward for your confirmation.

Agreed.
ELECTION OF ENGINEER MEMBERS OF COUNCIL.

The President: We will now proceed to the
appointing of engineer members of the Council,
and I call for nominations. The retiring members
are Messrs. Horrell, Clinton, Harvey and Pirie.

The following were nominated as engineer
members of the Council: Messrs. Ewer, Ritson,
Rossler, Pirie, Harvey, Clinton and Hugo.

A ballot resulted in the election of Messrs. J. S.
Clinton (Salisbury), A. Q. Harvey (Spnngs) G
M. Pirie (Bloemfontein), and D. J. Hugo (
toria).
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WORLD'S POWER CONFERENCE (S.A. COMMITTEE)

The President: The next item is the report of
our representative, Mr. Rodwell, on the World
Power Conference.

Mr. Rodwell: The Report is very brief and is as
follows :—

A sectional meeting of the World Power Conference was
held in Vienna from August 25 to September 2.
British delegation was particularly strong, but no houlh
Africans were present,

Few communications have been received and this, no
doubt, was due to the unsettled state of Europe and the
International crisis which interfered with the work of the
Conference as a whole.

A, RODWELL,
Representative of A.M.E.U.

The President: I call for nominations for our
representative on the World Power Conference.

The only nomination was that of Mr. Rodwell,
who was declared re-elected.

SOUTH AFRICAN STANDARDS INSTITUTION

The President: A Report by your representatwe
on the S.A. Standards Instltutlon is laid on th
table for your informatios

This report includes the work done by the South African
Standards Institution during its third year's ncnnly. for
the period 1st June, 1937, to 31st May, 1

The Association is represented by the fulluv\mx bodies,
who are all members of the Main Committ

Department of Agriculture and Forestry.
Department. of Commerco and Tndustries,
Department of Irrigation,

Department of Labour.

Department. of Mines,

1101



Department of Posts and Telegraphs.

Department, of Public Works.

South African Railways and Harbours Administration.

Association of Mine Resident Engineers.

Association of Municipal Electricity Undertakings of
South Africa and Rhodesi

Chemical, Metallurgical and Mining Society of South
Africa.

Geological Society of South Africa.

Institute of South African Architects.

Institution of Certificated Engineers, South Africa.

Tnstitution of Municipal and County Engineers (S.A.
Branch).

Natal Institute of Engineers.

South African Institute of Blectrical Engincers.

South African Institution of Engincers.

South African Society of Civil Engineers.

British  Electrical and  Allied  Manufacturers’
Association.

Electricity Supply Commission.

Natal Coal Owners’ Association.

National Federation of Building Trade Employers in
South Africa.

South African Chemical Institute.

Rand Water Board.

South African Federated Chamber of Tndustries.

South African Tron and Steel Tndustrial Corporation

Limited.
Transvaal Chamber of Mines, Consulting Engineers.
Transvaal Coal Owners' Association.
Transvaal Iron and Steel and Engineering Industries
Federation.

During the year the sectional committees have con-

sidered a number of draft specifications received from
British Standards Institution and Standards Association of
Australia and New Zealand. All these specifications have
been reviewed to ascertain whether such could be used for
S.A. Standard Specifications.

Correspondence took place during the year with other

territories in South Africa, on the question of closer co-
operation, but so far no finality has been reached.
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South African Standard Specifications
During the year the Institution i issued cortain
Standard Specifications. Those which would be of interest
to our Association would be Specification No. 13, 1937,
Standard Methods for the Sampling of Coal in South Africa.

There is & S.A. Standard Specification for bricks which
is now in its final form, and will be brought into force
rrent year

during the o
International Electrotechnical Commission :

During the year the Union Government decided to
become a member of the International Blectrotechnical
Commission, and it was decided that the membership should
be effected through the S.A. Standards Institution.

The report of the Electrical Engineering Sectional Com-
mittee is included here, which shows clearly what has been
done in that section during its year of nctivity:—

Meetings :

The Committee held nine meetings during the past year.
The average attendance at the meetings was seven.

Draft British Standard Specifications :
The following draft British Standard Specifications were
considered :—

3061 Dimensions of Film Slides,

3267 The Flameproof Enclosure of Electrical Apparatus
lﬂr Power and Lighting Plant. (Revision of

.S.8. No. 220-1929.

*3397 Lmler floor Steel Duct System for Fleotrioal

Services.
3489 The Method of Testing Dust Extraction Plant for
Power Stations.
3672 Rotating Flectrical Muchinery for Traction

Purposes.

*3779. Vitreous Enamelled Steel Reflectors for Electric
Lighting—open dispersive type.

Minimum  requirements for such Flectrical

Appliances as are not covered by current
British Standard Specifications,
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4420
“3785
4186

4075
1421
14638

*4930
a111
5189

*4569

6936

The

Bell_Trangformers (excluding Transformers for
Use in Mines)

Electric Signs (Revision of No. 569-1934).

Tnsulated  Annealed Copper Conductors for
Electric Power and i, n and
Extension of B.S.S. 1

Electric Locks for n..dny Signalling Parposes

Electrodes for Spot Welding Machines.

i Seamless

\t-Gauge per Alloy
Conduits and Fittings for Electrical Wiring,
Under-floor and Nor.-muu-e Ducts with Fittings

for Electrical Servi

Air Break Switches, lnclud.\ng Tsolating Switches,
totally enclosed and flame-proof types for
voltages not exceeding 660 volts.

Air Break Circuit-Breakers, including totally
enclosed and flame-proof types for voltages not
exceeding 660 volt.

Electric Water Heaters with Copper Containers
from 134 to 100 gallons capacity and Ther-
mostats for use therewith.

for use with El iy |

Toys.

Portable Fuse and Plug Boxes for Film Studios.

Electric Lamps for Railway Signalling.

Steel-cored Copper Conductors for Overhead
Power Transmission

Pare Tio’for Ritresl Tinsliting Piponts,

Electric  Circuit  Controllers for  Mechanical
Frames.

Compounds and Methods for the Suppression of
Radio Tnterforence, due to Tgnition System:
and other Electrical Equipment of Intornal-
combustion Engines and Automobiles

Definitions of Heat Insulating Terms and

Methods of Determining Thermal Conductivity
and Solar Reflectivity.

Draft Revision of B.S. 170-1926, Electrical Per-
formance of Fractional Horse-power Motors.

Committee submitted comments to London on the
draft specifications marked with an asterisk.
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Adoption of -mm. Standard Specifications as

tandard Specifications

P Gircuit-Breakers, Oil Switches and Oil
Tsolating Switches for Alternating Current
Cireuits.

116-Part 11937 Three-phase Oil Circuit-Breakers with
Breaking-Capacity Ratings up to 500 MVA.
Singlo-phase Gircuit-Breakers, Ol
Switches and Ol Tsolating-Switches.

116-Part 21937 Three-phase Oil Circuit-Breakers with
Breaking-Capacity Ratings above 500 MVA

7271997 The Characteristics and Performance of
Apparatus for the Measurement of Radio
Interference.

4221931 Transformer Tnter-turn Insulation.

2151934 Hard-drawn  Aluminium  and  Steel-cored
Aluminium Conductors for Overhead Trans-
mission Purposes.

1251930 Hard-drawn Copper Solid and  Stranded
Circular Conductors for Overhead Trans-

‘mission Purposes.

480-1933 Meotal-sheathed Paper-insulated Plain Anncaled
Copper Conductors for Electricity Supply.

1681936 Electrical Performance of Industrial Electric
Motors and Generators with Class * A "
Tnsulation.

Standards Association of Australia:

In a communication received from this body, it was
stated that the Government of New South Wales had in
course of preparation a number of rules relating to the
safety of operatives in overhead line construction.
Tnformation was asked concerning any rules in South Africa
designed to ensure the safety of men engaged in the erection
of overhead transmission lines, maintenance of lines, cte.
Through the agency of Mr. C, J. Monk, a copy of the
Regulations of the Victoria Falls and Transvaal Power
Company was forwarded by the General Manager of tho
Company to the Association as likely o be of use in the
preparation of the operating procedure to be decided upon
by the Association.
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The following Draft Australian Standard was received :
Code for Street Lighting—To be No. C.A. 19.

The Committee was invited to comment on the specifi-
cation. Suggestions based on South African practice were
forwarded to Australia.

Acknowledgments :

In the consideration of Draft British Standard Specifi-
cations and the adoption of British Standard Specifications,
the Committee takes this opportunity of recording its
appreciation of the help received from members and of the
views on specifications received from the following sources i—

Public Works Department.

Department of Posts and Telegraphs.

South African Railways and Harbours Administration.

Municipal Flectrical Engineers of Johannesburg,
Durban, Capetown, Port Elizabeth and Fast

London.
umnmy Supply Commission.
toria Falls and Transvaal Power Company, Ltd.
.\umh African General Electric Company, Ltd.
Rand Carbide Company.

A. Q. HARVEY,
Representative of A ME.W

Mr. Harvey (Springs) was thanked for his
Repnrt and unanimously re-elected as the Associa-

on’s representative on the South African
Standards Instltutmn

Mr. Harvey: I appreciate this compliment. It
has not always been convenient for me to be
present and I would very much like the appoint-
ment of an alternative member, and with your
permission would submit the name of Mr. Wright.
(Benoni).

Mr. Rodwell: 1 hnve pleasure in seconding that,
as it is important to have someone at the
meetings.

Agreed.
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Papers Sub-Committee:
The President: I call for nominations for the
Papers Sub-Committee.

The following were duly proposed, seconded and
elected:

J. H. Gyles, Past President.

H. A. Eastman, President.

G. G. Ewer, Past President.

E. Poole, Secretary and Treasurer.

Safety First Committee (See Wednesday's Proccedings):
The President: I have pleasure in calling upon
Mr. Stubbs, of the Capetown City Electricity

Department, to present his paper on “ Notes on
the Distribution System of the City Corporation.”
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NOTES ON THE

Distribution System

City of Capetown
Electricity Undertaking

and the
Protective and Safety Devices used therein.

by E. Stubbs,
Distribution Engineer, City Electricity Department,
Capetown.

This paper is presented to your Association in
the hope that it may prove of interest to the
members generally and particularly that it may
lead to discussion on many of the points referred
to.

It is sometimes an advantage for those engaged
in any particular phase of public work to define
the results at which they aim. When introducing
into the Union Parliament the Electricity Supply
Bill of 1922 the Minister of Mines & Industries,
Mr. Malan, described the Bill as being inter alia
to make available throughout the Union an abund-
ant, reliable and cheap supply of electricity. As
this is the professed object of legislation govern-
ing all matters connected with electricity supply it
may fairly be taken as representing the result
which everyone connected with the profession
strives to obtain.
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In Government Notice No. 425 issued on 9th
March, 1926, the following appears :—

“In the absence of agreement to the contrary, the
pressure at which electricity is applied shall not differ
from the standard or agreed prossure by more than
5% over a longer period than ten consecutive
minutes and the frequency of any alternating cur-
rent, that is to say, the number of complete cycles
ver second, shall be 50 and this frequency shall not
vary more than 2}% over or below 50",

These Regulations indicate the standard which
is expected from us but I wonder how many
systems can claim to meet these requirements for
a period of twelve months for the whole or even
50% of their consumers.

At first sight it would seem that the three con-
ditions_previously mentioned are to some extent
ictory.  Abund: a iability would
seem to be antagonistic to cheapness as they can
only be obtained by purchasing plant of the high-
est quality, installing it under well-designed and
suitable conditions, and running it with an ef-
ficient staff, all of which cost considerable sums
of money. The successful solution of the prob-
lem is therefore to obtain maximum reliability at
the least possible cost.

In most Electricity Supply Undertakings the
Transmission and Distribution Systems represent
at least 509% of the total capital cost of the Under-
taking and it is clear that the efficiency and
economy of its design and operation have a very
considerable bearing on the results of the Under-
taking as a whole. The efficiency of a Distribu-
tion System is difficult to assess as there is no
accepted standard by which it can be measured as
is the case for Generating Stations where the
pounds of coal per unit sold or the thermal ef-
ficiency of the plant provide a basis applicable to
all Stations.
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The writer suggests that the number of hours
or fraction of an hour that each consumer is with-
out supply during the year might be taken as a
standard of comparison. If such a figure were in-
cluded in the published returns of the different
undertakings it might serve a useful purpose in
directing the attention of everyone concerned with
electricity supply to the necessity of continuity of
service. For the year ending December 3lst,
1936, these figures were calculated for the Under-
taking of the City of Capetown and showed that
the total consumer-hours lost from all causes—

il tion, T issi istributi
Systems—represented .4 hour pe: consumer per
annum.

Area Supplied :

The thickly populated area adjacent to the City
of Capetown is, for the purpose of electricity sup-
ply, divided between the Capetown Undertaking of
the Electricity Supply Commission and the City
of Capetown Electricity Department and it is the
Distribution System of the latter to which these
notes refer. Fig. 1 is a plan of the Cape Penin-
sula and on it is indicated the area in which the
Council of the City of Capetown has the right to
supply. This includes the whole of the Peninsula,
as well as that portion of the Cape Flats to the
west of line AB; supply is available in those por-
tions of the area which are hatched. The nature
and density of the load vary over wide limits in
different parts of the area, from upwards of 10,000
kVA. per square mile in the central parts of the
City to a load which, with the cheapest possible
construction, is barely a paying proposition in the
‘gv}'“l Areas of Constantia Valley and the Cape

lats.

SYSTEM OF SUPPLY :

There are two Generating Stations run under a
pooling agreement between the Electricity Supply
Commission and the City Council, both of which
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are situated at the north end of the area adjacent
to the shores of Table Bay, the generating voltage
at both Stations being 38 kV. 3-phase 50-cycles
per second.

The first 83 kV. transmission in the Cape Penin-
sula was installed in 1927 for the purpose of s\lp—
plying energy for the electnfmatmn of the

way, i lt
which substations were constructed at Muizem-

rg and Glencairn respectively. ~Arrangements
were made with the Electricity Supply Commission
for stepdown transformers to be installed in each
of these substations to feed the Council's 12 kV.
network.

to the of i
at 33 kV. at Salt River Power Station in 1932 all
the increase in load on the Council's System has
been taken by the 33 kV busbars by providing
main stepdown substations at Dock Road Power
Station, Three Anchor Bay, Sea Point, and Rose-
mead Av. Wynberg. Each of these main sub-
stations feeds its own 12 kV. distribution network
as do also coupling transformers at each Gener-
ating Station assisted when necessary by the older
12 kV. generating plant. At present there is a
total of six 12 kV. Systems, the approximate
boundaries of which are indicated by diffcrent
hatchings on Fig. 1. There are under constrution
two additional main stepdown substations, cme st
Newlands and the other in the upper part of
mndentml district of Capetown, known the

ardens.”  These will be completed nbont the
same time as the Table Bay Power Station comes
into operation and there will then be eight separ-
ate 12 kV. networks. Normally each of these
systems is isolated from the others but the cable
arrangements are such that any one can be con-
nected to the adjacent areas if required. This
arrangement allows of the transfer of load from
one system to another, as may be necessary to
meet any unusual circumstances which may arise.
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In 1920 3-phase 4-wire distribution at 220/380
volts was adopted as standard and since then any
areas with non-standard supplies have been recon-
structed and c]mnged over. At that time a‘s% w}?
whic
with alterm.lons of details only, have been con-
tinued everfsﬁnse The arrangement consxsts of

i , tw L
Tetslons tamelad switchge: At 0§ ol ot
breakers on both transformers and outgoing cir-
cuits, which in all cases consist of underground
4-core cables (feeders) either connected direct to
the overhead reticulation or terminating at a
feeder pillar from which two or possibly three
sub- l:,'eeders are connected to the overhead net-
wor]

At first the standard equipment of a substation
consisted of two 300 kVA. transformers with
usually four outgoing feeders, each .25 sq. in. but
as the density of the 1uadmg increased larger
transformers have been used and the number and
sizes of the outgoing feeders have been increased,
to six and in a few cases more. Each Low Ten-
sion feeder, and where such exists, each sub-
feeder, supplies an isolated section of the overhead
or underground reticulation.

It follows that the overhead part of the distri-
bution is the simplest possible in that there is only
one set of conductors for general supply with
street lighting supply wires above the mains. The
service connections to consumers’ premises are
overhead and consist of A.M.E. wires; a 3-phase
4-wire connection being used for every house of
four or more rooms. The standard size of con-
ductor used on the overhead network is .1 sq. in.
and the loading is therefore limited to about 100
ampx in either dlrectmn from the termination of

lers. In ial areas
mdmdual factories and in residential areas blocks
of flats are often found to have loads in excess




100 amps. per phase and are fed either by a sub-
feeder from a feeder pillar o, if the load warrants
it, by one or more cables direct from the sub-
station. In the centre of the City the reticulation
as well as the feeders are underground, standard
sizes being feeders .5 .5 .5 .25 5q. in. d-core cable
and distributors .25 sq. in. 4-core cables.

Many of our substations are located near fac-
tories with a connected load which in any case
would have required a H.T. supply, the arrange-
ment usually adopted being that the owner of the
factory transfers to the Council at a nominal price
sufficient ground for a substation. The Council
builds and equips the substation giving a standard
L.T. supply to the factory and to other consumers
in the vicinity. A considerable number of sub-
stations which originated in this way now supply
a domestic load considerably in excess of that of
the original factory load and the policy which has
proved to be eminently satisfactotory to all con-
cerned is being continued wherever the conditions
are suitable.

In the central part of the City difficulty has
been found in procuring the necessary sites for
public substations and it is now a Council Regula-
tlon that for any building having a connected load

A. or over supply will be given at
12 000 volts. If the consumer will provide space
in 'which we can instal standard substation cquip-
ment, i.e. two transformers with the necessary
High Tension and Low Tension Switchgear, and
give us security of tenure for a period of not less
than 20 years we equip the substation and give
the consumer a low Tension Supply, otherwise the
substation equipment is supplied by the Depart-
ment at the cost of the consumer. Generally it is
found that the large City consumers prefer to have
substations for their own use only.

Having given a general description of the Sys-
tem we may now consider the safety and protec-
tive devices adopted to ensure continuity of supply
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and safety to the plant and operating staff. It
is ubvnous that the completeness of the protective
devices provided for any particular item of plant
should depend on the proportion of the whole sys-

which would be without supply in.the event
of failure of t!m part of the plant. For instance,

out of place if applied to the protection of a sub-
station on the premises of a single consumer.

BUS BAR ZONE PROTECTION :

Until a few years ago special systems of pro-
tection for the bushars of generating station
switchboards had not been developed, possibly be-
cause of the difficulty in designing something
satisfactory or because such protection was not
considered necessary, but the extensive damage
to plant and inconvenience to consumers due to
interruptions of supply which have resulted from
faults on generating station busbars have im-
pressed very forcibly on the minds of engineers
the necessity of providing safeguards against such
failures and that the safeguards should be de-
signed to achieve two results :—

(1) To provide that a fault occurring on the hitherto
unprotected part of the electrical equipment of the
Station, i.e., the busbars, and other associated parts
of the main switchboard, a system of protection
which would operate with the same rapidity s is
usual for protective devices on other parts of the
System, such generators, transformers and feeders,
thereby reducing to a very large extent the possi-
bility of a fire resulting from the fault.

(2) That in the event of a fire occurring, to have in-
stantly available effective means of fighting the
fire.

A further precaution now generally adopted for
Switchboards in Generating Stations and Main
Distribution Centres is to divide the switchboard
into two or more parts which may be erected in
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separate buildings or in one building with fire
proof partitions between the two sections of the
switchboard, so that a fault or fire in one section
will not spread to the others. Other means of
reducing fire risks are to provide means for any
oil which may leak or may be blown out of the gear
by explosion shall be quickly cooled and lead away
from the switchgear.

For protection under heading (1) above the
main switchgear of Table Bay Power Station is
fitted with the Reyrolle “Leakage to frame” sys-
tem, the principle of operation of which is :—

A fault on a switchboard invariably takes the
form of a leakage to frame. If therefore the
framework of the switchboard is insulated from
structural metal work and from the metal sheathes
of connecting cables, and is earthed through a
current transformer leakage of current from the
switchboard frame to earth provides a means of
operating the protective relays which open all
switches, making the faulty section dead.

To prevent inadvertent operation there are two
relays in series, one energised from the current
transformer in the earth connection of the switch-
board frame and the other operating only in the
event of an out-of-balance in phase currents of the
incoming circuits. The operation of either relay
gives audible or visual indication of instability.

Protection against Fire Risks :

Under heading (2) a fairly elaborate system of
fire fighting equipment for dealing with a possible
outbreak of fire is being installed at Table Bay
Power Station. The main switchrooms are pro-
vided with automatic CO, plant and, as the trans-
formers supplying the Station Auxlha.nes. as well

as certain coupling reactors, are located adjacent
to the switehrooms, the well known “Mulsifyre’
Fire Fighting Equipment, together with the usual
fire barriers between units have been provided
for these transformers and reactors.



The same general principles have been adopted
for the protection of some of the larger substa-
tions on the Distribution System. In the Main
Substations now under construction at Newlands
and Molteno the H.T. Switchboard is divided into
two sections, each of which is accommodated in
a separate self-contained switchroom provided
with fire-proof doors. The two sections forming
the complete switchboard are connected by means
of a cable and two section switches (one in each
half). The layout of these substations is shown
on Fig. 2. s

In certain cases where the location of a sub-
station above ground has not been permissible,
underground substations have been constructed.
In all our recent designs for such substations
transformers, H.T. Switchgear and L.T. Switch-
gear are accommodated in separate chambers and
two entrances with easy access from above are
provided. An additional precaution taken is to
provide means of rapidly draining away any burn-

ing oil which may be released from a fractured
circuit breaker or transformer tank and leading
it to a sump fitted with rubble where it can be
rapidly cooled and the fire quenched. Rubble fil-
ling to a depth of 18” consisting of 3” to 4”
diameter pebbles is now placed round all our trans-
formers which are installed out-of-doors. In
certain older substations where transformers have
been installed indoors without any provision
having been made for oil drainage a brick sill
some 18” high has been built round the trans-
formers and the sump thus formed is filled with
rubble and connected to a soak-away.

The provision of special Fire Fighting Equip-
ment is being considered for substations which
are located in the basement of private buildings,
e.g. under theatres and departmental stores, and
at the present time six fully automatic CO, Equip-
ments are on order for use in basement substations
in the centre of the City.
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In the substation located in the basement of
Electricity House very special precautions against
fire have been taken. The whole of the substation
wen compnsmg 12 kV. swltchroom L.T. Switch-

has a
opemted CO, System and in the transformer room
there is a “Mulsifyre System. Each transformer
and its associated voltage regulators are sur-
rounded by a sill containing pebbles. These sumps
are connected to a further rubble filled pit outside
the substation area.

General Scheme of Protection for 12 kV. Distribution :

Newlands Main y be
taken as typical and a description of the prohzo—
tive devices used in this substation and its as-
sociated 12 kV. distribution network will serve to
illustrate the general principles adopted. The
substation will contain two 20 kVA transformers
stepping down from 88 kV. to 12 kV. the trans-
formers being of the same capacity as the cables
from Table Bay Power Station, and the 33 kV.
cables are directly to the
thus eliminating for the present at any rate 33
kVA switchgear which would be a very costly

m. The transformers are connected Delta 33
kV side and Star 12 kV. side, the neutral point
being earthed through a resistance of 5 ohms. and

rated at 800 amps. for 5 seconds. The 12 kV.
switchgear is of the totally metal-clad type, re-
mote electrically operated from a battery and has
a rupturing capacity of 350,000 kVA. In the sub-
stations supplied from the Newlands 12 kVA. dis-
tribution the switchgear is of the same general

ring feeds 150,000 kVA.  Rapid closing of the
switches of both sizes is obtained by using the
power of a previously compressed spring to carry
out the actual closing of the switch. This method
of closing the switches provides a greater margin
of power than direct manual operation, and allows
of the use of a stronger pull off springs to give a
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higher speed of opening. The firing of the pre-
viously compressed spring can be done from a
point remote from the switches, giving the opera-
ting staff the same protection against accidents
in the unlikely event of a switch explosion as is
obtained by the more expensive remote electrical
operation.

Fig 3 shows the arrangement proposed for 12
kV. distribution to be fed from the Newlands step-
down Substation. Generally speaking the protec-
tion may be divided into two kinds :—

(a) What may be termed service protection which is
intended to isolate in the shortest possible time any
item on part of the distribution which may become
faulty. .

(b) A Buck-up Protection to come into operation in the
event of the service protection failing to operate, or
alternatively in the event of a fault occurring on a
part of the system not covered by the service pro-
tection, as for instance a fault on the busbars of a
substation on a ring main,

It will be seen from the diagram that the 33
kV. cables from the Power Station are dead and
feeds each cable terminating directly on the H.T.
winding of a main stepdown transformer. The
service protection of a unit consisting of all the
plant between the 83 kV. switchgear at Table Bay
and the 12 kV. transformer switch at Newlands
Substation is :—

At the Power Station instantaneous earth leak-
age which covers all the 33 kV. apparatus. On
the transformer switch of the 12 kV. switchboard
instantaneous balanced earth leakage which can
only be operated by a fault on the 12 kV. winding
of the transformer or connecting cables, thus the
service protection will not operate so long as all
the items of plant in the unit are sound. Inter-
tripping is provided so that the whole unit is
isolated in the event of either protection operating.
The transformers are arranged to carry 509 of
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their rated output as plain air-cooled units, the
cooling at higher loads being done by fans blowing
air through the external cooling tubes. No, oil
pumps are used, circulation of oil being Thermo
Syphon at all loads. The starting and stopping of
the cooling fans is by means of a temperature
operated relay which is also arranged to ring an
alarm in the District Depot Office if the tempera-
ture exceeds a predetermined figure. In addition,
the transformers are fitted with Bucholz Relays
of the Two-Float Type, one float operates an alarm
and the other trips the circuit breaker.

The 12 kV. network consists of a number of
main ring feeders, each of which supplies several
substations. The service protection of the main
rings is balanced voltage Merz Price Protection
which over a period of years has given excellent
results. There are also subsidiary ring feeds pro-
tected in the same way.

The parts of the network not covered by the
protection referred to above are :—

1. The 12 kV. busbars of the Main Stepdown Substation.

2. The 12 KV. busbars of any substation on Mers Prico
Ring Feeds,

B

Stub end feeds from any Merz Price ring.

The Back-up Protection should be arranged to
cover all these items in such a way that in the
event of it being called upon to operate, as small a
proportion of the whole area shall be affected as
is reasonably possible. The type of Back-up Pro-
tection adopted consists of overcurrent relays with
inverse time delay having a definite minimum time
for operation. Relays of this kind can be used
either for ion or as
and earth leakage with one cuyrent and minimum
time for overcurrent and another setting both for
time and current for earth leakage.
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If we assume that faults can occur at any point
on the System of sufflcxent magnitude to produce
operation in the d ite minimum time setting
of the relays and that .b secs, is required for the
switch to open after the closing of the relay con-
tacts, four or five diseriminations can be obtained
without exceeding a definite minimum time delay
of 2.5 secs. at the Power Station. It should there-
fore be possible to so arrange the settings of the
Back-up Protection that a fault on any of the
sections mentioned will be cleared without inter-
rupting supply to sections which are nearer the
Generating Station.

On Fig. 3 there are indicated the points where
Back-up Protection for the different sections of
the network is provided. Taking the lower left-
hand portion of the diagram, i.. the ring main
Newlands, Crawford, Wetton, Lansdowne Road,
Newlands; Back-up Protection for the whole of
this section is provided at Newlands. At Third
Avenue, Sir Alfred Avenue, and Lansdowne Road
a subsidiary ring leaves the main ring, Baclk-up
being provided for the subsidiary ring at these
points, and at Crawford an overhead line is sup-
plied through a circuit breaker with automatic
reclosing. On this section we need discrimination
on the Back-up Protection in five stages from the
Generating Station namely :—

1. Main Stepdown Transformers and 33 kV. Cables.

2. 12 kV. Main Transformer Switches at Newlands.

. Cireuit Breakers on outgoing main feeders at New-
lands.

Cireuit breakers on outgoing feeders at Third Avenue,
Sir Alfred Avenue and Lansdowne,

Cireuit breaker at Crawford on overhead line to
Athlone.

The standard service protection for substation
transformers is similar to that provided for the
main stepdown transformers, i.e. earth leakage

1501



on the 12 kV. side and balanced earth leakage on
the Low Tension side with intertripping between
the H.T. and L.T. breakers, the Back-up Protection
being over-current trip coils with time lag fuses.

For transformers some form of protection
against sustained overload is required, particu-
larly in substations with small transformers which
are used in areas where the load is light, and in
many cases the overhead lines are long. Several
cases have occurred where a short cireuit on an
overhead line has been unable to pass sufficient
current to clear the fault and transformers have
become dangerously overheated. A similar effect
would be produced by the failure of one trans-
former in a substation where both transformers
are fully loaded. On transformers recently pur-
chased Buchholz Relays have been fitted for this
purpose which will take the place of overcurrent
protection at present being used.

1t is little use providing a system of protection
to cause main oil circuit breakers to operate in
case of faults on the plant they control unless the
oil circuit breakers themselves are sufficiently ro-
bust to successfully clear any fault which may
occur. Any large extension to the capacity of the
Generating Plant alters the magnitude of the
faults which may occur at any point on the Dis-
tribution System, and the ability of switchgear,
either existing or proposed, to successfully stand
up to the new conditions has to be considered de
novo. This was done when the Salt River Power
Station was commissioned in 1928, the result being
that more robust gear was installed on all main
feeders from the Power Stations.

The matter was again considered when 33 kV
transmission from Salt River Power Station was
commeneed and once more when it was decided

to build the new Table Bay Power Station. We
are now satisfied that the switchgear in any sub-
station built during the last ten years is, if kept
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in a proper state of repair, capable of dealing with
any fault conditions which are likely to be met
with now or in the future. The switchgear in
some of the older substations is not sufficiently
robust to stand up to the conditions which will
prevail in the future and will be changed during
the re-arrangement of the Distribution network
when the Main Substations now under construc-
tion are brought into service, but will be used
again in positions where the possible short cireuit
KkVA. is less.

Protection of Low Tension Network :

The protection of the Low Tension Reticulation
consisting of the underground feeders from sub-
stations to feeder pillars and underground cables
from feeder pillars to the overhead network, and
the overhead lines themselves consists of oil cir-
cuit breakers in the L.T. substation switchboards
with overcurrent trips and oil dash pot time lags.
The feeders are connected direct to the feeder pil-
lar busbars and fuses are provided on each sub-
feeder but these are fused so heavily as to be dis-
connecting links only. The sub-feeders are con-
nected solid to the overhead conductors which are
fused in each direction as near the feeding point
as is convenient; other fuses on the overhead net-
work are provided where side roads are fed from
the main roads. These section fuses on the over-
head mains are unquestionably one of the most
prolific sources of trouble on the whole System.
Records kept over a number of years show that
for every fuse which operates due to a fault on
the lines, three fail for other reasons, mostly melt-
ing of the fuse wire due to bad contact on the fuse
holder or from scaling and deterioration of the
fuse wire. In any System of bare conductors ex-
posed to the weather year in and year out bad
contact at any point where the current passes from
one piece of metal to another may be expected
sooner or later, particularly where the conductors
are run to capacity. Hot connections on the type
of section fuse in use for many years compelled
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the writer to design a new type of fuse holder
for the work, see Fig. 4. This fitting can be used
either as an unfused disconnecting point as at A,
or as a fuse carrier as at B. In either case the
number of passages of current from one piece of
metal to another is reduced to the minimum.
Trials are being made with a High Rupturing
Capacity Cartridge type fuse in the feeder pillars
for the sub-feeders to the overhead network and
in the new type of overhead fuse carrier in the
overhead lines. The number of fuses on the over-
head lines will then be considerably reduced which
we hope will reduce the failures to an even
greater extent.

Overhead reticualtion is prone to many troubles,
not the least of which in Capetown is due to the
overhanging branches of trees growing under or
near to the lines; in stormy weather a heavy
branch or a whole tree may fall and cause exten-
sive damage. By constant effort in cutting away
dangerous branches and removing unsafe trees the
number of failures from this cause is gradually
getting smaller, but another menace to the over-
head reticulation is getting worse; I refer to the
motor car which accounts for the grenwr portion
of the 100 or more poles which get broken or
damaged every year.

Consumers’ service connections are protected by
fuses at the point ‘where they are connected to the
overhead mains, the type of fuse used having a re-
movable part which carries the fuse wire, making
contact by means of a bayonet movement or by re-
taining springs. This type of fuse is a great im-
provement on the old type of fly fuse, not only is
the fuse wire protected from the weather but it
is much safer to operate as in the replacement of
a fuse it is not necessary to touch any live con-
ductor.

Inside the consumers’ premises we have adopted
the use of miniature circuit breakers in place of
main fuses in the hope that in time consumers
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can be educated to reclose the circuit breakers in-
stead of the Department having to send a man
to renew blown fuses,

Voltage Regulation :

As previously mentioned and as indicated on
Fig. 1, the area supplied by the Capetown Under-
toking is long and narrow so it is only to be ex-
pected that troubles due to voltage variations
would become conspicious as 500n as the load near
the extremities attained any magnitude. As early
as 1922 in certain parts of the area indications of
low voltage during periods of heavy load and high
voltage during periods of light load were obtained.
Voltage readings taken simultaneously at repre-
sentative points on the System produced the re-
sult indicated on Fig. 5.

It is clear that little improvement could be
effected by varying the voltage at the Generating
Station and it was decided that the only way of
dealing with the matter in a comprehensive way,
i.e., one which would deal with conditions prevail-
ing or which might at a later date prevail, at any
point on the System was to provide voltage regu-
lation at the individual substations.

A beginning was made by providing voltage re-
gulators at the substations furthest away from
the Generating Stations. At first all that was
attempted was to maintain a steady voltage on
the Low Tension busbars of the individual sub-
stations, but as loading became heavier, due very
largely to the growth of the domestic load, this
was found to be insufficient and a compounding
feature has since been added to all voltage re-
gulators by means of which the busbar voltage
increase from approximately 225 volts at No load
to 240, or even more, at the peak load of the
substation. The rise in voltage with the load is
intended to neutralise the voltage drop on the Low
Tension feeders and provide a steady voltage at
each point where the overhead reticulation is fed.
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Fig. 6 show the effect of the voltage regulators
at a typical substation. In the upper (voltage)
part of the chart are shown, by a broken line, the
voltage on the L.T. busbars and by a full line, the
Voltage on the L.T. terminals of the transformers.

The load on the substation, which is a compara-
tively small one, and contains two 150 kVA. trans-
formers, is shown on the lower part of this chart.
The voltage regulators in this substation and in
many others are fitted with indicators to show the
range of operation; 15%, over a period of 24 hours
is not uncommon and in a few cases the working
range is more than this.

The first voltage regulators used were single
phase induction type manufactured by the G.E.
Co. of America. Three such units, one on each
phase, are used between each transformer and the
transformer switch on the L.T. Switchboard. One
unit only of the three is automatically operated
by means of a contact making voltmeter control-
ling the operating motor, the other two units being
non-automatic. The three units are erected in line,
the operating spindles being mechanically coupled
s0 that all three units work together. Practically
all substations have two transformers in conjunc-
tion with which six single phase regulators erected
in line and all mechanically coupled are used.

The contact making voltmeters used on this type
of regulator as originally installed acted direct on
the operating coil of the motor switch and it was
found that in certain substations an intermittent
load, such as a hotel lift motor, produced a voltage
variation which resulted in almost continual
operation of the regulator and gave wider variation
in voltage over short periods with the regulators
than without them. To prevent this, time delay
relays, adjustable from zero to 90 seconds, con-
nected between the contact making voltmeter and
the operating motor, are now included as standard
equipment on all voltage regulators and On
Tap Changing Transformers. The Induction type
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of regulator has given excellent results over a
period of years but it has the disadvantage that it
is expensive and somewhat noisy in operation
making it unsuitable for use in substations near
to residential property.

A considerable number of transformer type re-
gulators, also connected between the transformer
and the L.T. transformer switches, are in use
which have also given satisfactory results, but On
Load Tap Changing Transformers of comparative-
ly small size (300 KVA. and upwards) are now
available and are cheaper than transformers and
voltage regulators. This method of obtaining
Voltage regulation was first used on transformers
of 300 and 500 kVA., capacity manufactured by
Messrs, Ferranti Ltd. in 1929 and has been adopted
for all substations built since 1983.

The inclusion of voltage regulators as part of
the i ipment added jally to the

a e
capital costs owing to the size of building required
and the practice of putting transformers outside
was adopted. Regular maintenance of the voltage
regulators or the On Load Tap Changing trans-
formers must be done at frequent intervals if
satisfactory results are to be obtained and we have
found that the maintenance of the On Load Tap
Changing Gear of Outdoor type transformers is
more difficult, so in some recent substations we
have reverted to Indoor Installation of the trans-
formers, but we have not yet decided whether this
will be our standard practice in future.

Cable Routes from Generating Station Sites :

Perhaps one of the most important matters con-
nected with the distribution of large amounts of
electrical energy is the problem of finding suitable
accommodation for the main transmission cables
on and near the site of the Generating Station.
Generating Station sites are never chosen for their
suitability from this point of view as other con-
siderations, such as facilities for condensing water
and the supply of fuel must of necessity be given
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prior consideration, but as the ultimate capacity
of any Generating Station site can be estimated,
the number, size and direction of the main trans-
mission cable routes can also be foreseen with a
reasonable degree of accuracy. It should there-
fore be possible to lay out the cable arrangements
for the complete Station before any cables are laid
on or near the site. If, in any way possible, main
cables should never be allowed to touch one another
but should be separated by an appreciable thick-
ness of incomblstible material for which purpose
there is nothing better than earth. If main cables
can be laid at 18” centres in earth they can be
looked upon as immune from the effects of a
fault on one cable injuring adjacent cables and the
intervening space can be used for auxiliary cables
such as pilots.

It should be ssumed that at some time in the
life of any cable it will be necessary to carry out
work of some kind at any particular spot. The
method of laying the cables should therefore be
such that this can be done without disturbing
other cables; for this reason cables following the
same route should be laid approximately the same
depth and under no circumstances should they be
vertically above each other for any distance, Where
we have H.T. and L.T. cables laid together the
HLT. cables are laid a few inches deeper as an ad-
ditional safeguard in distinguishing the different
cables,

The ultimate capacity of the Table Bay site will
be five 40/50 mVA. Generators, of whic}f one may
be regarded as spare, = 160/200 mVA. total out-
put. Of this 50 mVA. will be absorbed by the
local 12 kV. distribution from the oider Dock toaa
site, leaving 110/150 mVA., to be exported at the
Generating Station voltage, 33 kV. The main
transmission lines already arranged for are :—
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Tie cables to Salt
River Power

Station 3 18mVA. 54mVA. 36 mVA
Three Anchor Bay 2 15mVA. 30mVA. 15 mVA
Gardens 3 I8mVA. 5mVA. 36 mVA.
Newlands 3 1SmVA. 54mVA. 36 mVA

Total 1 123 mVA.

From these figures it would seem that the cables
already provided will export the total capacity of
the completed Station. If, however, we add a fur-
ther two routes of two cables each there would be
a total of 15 cables. Allowing 1% ft. between
cables a total width of 223 ft. would be required,
or two routes each 12 ft. wide. Anyone who has
had to find suitable routes for even three large
cables at 1} ft. centres through streets already
over-crowded with existing services of various
kinds will realize that it is like asking for the moon
to get a clear space for cables 12 ft. wide along
any route in the centre of a large town. The long
frontage on the Table Bay site to Dock Road and
a roadway from the back of the site to Adderley
Street extension provide unusually good cable
facilities. From Salt River Power Station on the
other hand there are only two routes available,
both of which have reached a state of undesirable
congestion.

Experience up to the present indicates that it
may be necessary to reduce the rating of the
cables given above as we find that for cables of
12 kV. working pressure and over, more faults
oceur on cables which are loaded to their rated
capacity than on those carrying lighter loads.
Most of these failures occur in joint boxes but a
number have occurred in the cables themselves.
In the majority of joint boxes which have given
trouble the semi-liquid compound used for filling

the lead sleeve is found to have migrated from
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the sleeve into the cable, leaving the sleeve nearly
empty and collapsed. The tendency of the com-
pound to migrate from the lead sieeves is very
pronounced on the heavily loaded 12 kV. Cables
and has also shown itself on joints of 33 KV. cables
which have been loaded to their rated capacity.
We are experimenting with a compound of a
harder nature for filling the lead sleeves which
it is hoped may cure this trouble and we are
keeping certain joints under observation to see
whether it is possible to ascertain the load at
which migration occurs. So far as we can judge,
the process seems to be as follows :—

The cable expands due to heat at periods of
heavy load and on.cooling it seems probable that
the lead sheath being ‘plustic does not contract
to its original size, leaving voids in the cable which
are filled or partially filled with semi-liquid com-
pound from the joint boxes. Whether, if this
process is stopped by the use of harder compound,
the combined effects of voids in the cable and the
vacuum resulting from the failure of the lead to
follow the contraction of the other parts of the
cable on cooling will have a detrimental effect on
the cables in the course of time, has yet to be
proved.

Location of Faults on Cables :

With a large system of underground cables at
a working pressure of 33 kV. and under, faults in
cables are to be expected and the location of such
faults quickly and accurately is a matter of vital
importance. ~ Up till a few years ago in order to
make use of any of the testing sets then available
it was necessary that the resistance of a fault to
earth be reduced to a very low value, This breaking
down of the fault to a figure at which tests could

made was often a lengthy process requiring the
use of special plant.

The development of the High Tension Testing
Bridge provided an instrument which would deal
with practically any high resistance fault quickly
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and in 1933 we purchased a set of this kind having
a maximum voltage of 60 kV. to e: . This
instrument has been used with excellent results
for locating faults on cables of 12 and 33 kV.
working pressure to the exclusion of other types
of testing sets, its only disadvantage being that it
requires a lot of space and a number of men to
get it into position. We have recently purchased
another set which is generally similar but has a
maximum voltage of 15,000 and is very much
easier to handle. One or other of these sets will
deal with the location of any faults to which the
Murray Loop Test can be applied. Occasionally
faults are met with where conditions are such that
Loop Tests cannot be used, in which case the
Capacity Bridge Set comes in useful. It may be
stated that the system of detailed cable records
described later has been gradually evolved to suit
the requirements of the Engineers who carry out
tests for the purpose of locating faults.

Records :

Possibly one of the most important things con-
nected with a Distribution System of any magni-
tude is that satisfactory records are available,
These records have to meet the diverse needs of
the Operating Staff and in Capetown may be
divided into diagramatic pictures of the System
or any part of it, and detailed drawings of indivi-
dual parts. A diagram of the FLT. Transmission
and Distribution System which is as nearly geo-
graphi correct as possible, is kept at Head
Office and at each District Superintendent’s
Office. The arrangement of this diagram is
generally similar to the main diagram in the
Control Engineer’s Office, and great care is taken
that the diagram is kept up to date and shows
the conditions prevailing for the time being at
any particular place. On a System which is con-
tinually being altered owing to the rapid increase
in the load, a diagram of this nature is invaluable
as it not only keeps the Operating Staff au fait
with conditions prevailing from day to day, but
in addition is used by the Distribution Engineer
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for the purpose of deciding the main outlines of
alterations and additions which from time to time
become necessary. Fig. 8 used in describing the
protection of the 12 kV. network is enlarged from

a section of this diagram.

All switching operations on the 33 and 12 kV.
Distribution Systems are arranged in consultation
with_the Control Engineer. This official was

y the upply C

on the introduction of electric traction on the
Suburban Railway when the Salt River Power
Station was put into commission in 1928. At first
he had no control of the Council's Distribution
System but when parts of the Council’s System
were supplied from the Commission’s 83 kV.
feeders at Glencairn and Muizenberg he auto-
matically became interested in certain switches on
the Council’s network and operations affecting
these switches came under him and as larger
portions of the energy used on the Council’s Dis-
tribution came from Salt River Power Station
more and more switching operations were carried
out in collaboration with him, until the present
stage was reached.

A diagram serving a similar purpose is kept for
the Low Tension Reticulation. Fig 7 shows a sec-
tion of this diagram, the basis of which is a plan
of the area to the scale of 200 ft. to the inch. Sub-
stations are shown in their correct geographical
position. The routes of underground L.T. Feeders
are approximately geographically correct as are
also the position of the feeder pillars, but these are
exaggerated in size so that the individual fuses or
disconnecting links for the various cables leavi
the pillars may be shown. The overhead mains
are also shown with fuses or disconnecting points.
A diagram of this type is kept in each substation
for the use of the operating staff, as it not only
shows the area supplied from the substation but
in addition the area fed by each feeder and sub-
feeder and enables them to meet practically any
condition which may arise by transferring load
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from feeder to feeder, or from one substation to
another in case of emergency. Other records kept
are detailed drawings of :—
(a) The Overhed Reticulation on which is shown pole
spacing, size of conductors, streot lighting( ete.
(b) A drawing of the equipment in each substation with
cable work shown in detail
(¢) Drawings of each cable route with different kinds
of cable shown separately and cross sections showing
the relative positions of the eables at typical points,
On these detailed cable drawings are indicated the
length of cable from the switch to which the cable
is connected, to each joint and to the point at which
the cable terminates. The length of cable from
the switch to easily distinguished points on the
route are also given, so that any joint can be
located on site by a short measurement. Anyone
who has had experience of locating faults on a
cable run will realise the advantage of having this
information readily available, instead of having
to dig it out himself under conditions usually
not conducive to speed or accuracy.
(d) Transformer Records : Fach transformer when de-
livered is given a Corporation mumber and particn-
Tars of the transformer are entered on a card on
which is kept a detail of the life history of the
transformer until it is finally disposed of,
kept of H.T. and

installation in sub-

(e) A somewhat similar life history
L. switchgear purchased fo
stations.

TELEPHONE COMMUNICATION :
Means of communication between various points
on the system are essential to provide satisfactory
operating conditions. Over a period of years we
have built up an extensive private telephone
system by laying underground telephone cables at
the same time and along the same routes as other
cables. The principal Exchange is situated at
ower Station and by arrangement
with the Post Office Authorities contains not only
our own private lines but also the junction lines
from the Post Office through which all incoming
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calls reach the Department. The concession of the
G.P.0. that our private lines can be used in con-
junction with the public system is very valuable
and was only granted on condition that it be used
on cables provided for the telephone service only.
Extensions from this board are provided to all the
administrative offices at Dock Road and in addi-
tion there are one or more direct lines to sub-
exchanges installed in our District Depots. These
sub-exchanges are usually located alongside the
public telephone connections and _although no
wiring is inter-connacted with the Public System
at these sub-exchanges the same operator is able
to handle all calls. There are direct lines from
these sub-exchanges to each of our substations,
except in a few cases where the cost of picking up
a substation cannot be justified. The residences
of senior officials are also connected to the System.
Each substation therefore provides a point from
which any employee can get in touch with the
Depot or Head Office.

It is standard practice for employees dealing
with consumers’ reports of interruptions to supply
to ring up the Depot from the nearest substation
for further instructions after completing a report.

The Private Telephone System has proved to be
exceedingly valuable in the event of serious trouble
on the System as under these conditions the
Operating Staff find that the public telephone
service is almost useless as everyone is trying to
get through to us. We are at present developing
a scheme by which the private telephone wires to
each substation can be used to indicate at the
Depot Office when any abnormal conditions exist,
such as the operation of any of the circuit
breakers.

STREET LIGHTING CONTROL :

To arrange a satisfactory method of switching
on all streets lights in an area as big as the City
of Capetown is a matter of some difficulty as the
number of switching points must be large. Control
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points are in almost all cases located in substations
and generally we try to arrange that the street
lighting area and general supply area of any sub-
station shall be the same. The standard street
lighting equipment of a substation is a motor
operated 3-phase ol circuit breaker arranged to
reclose three times and then remain open in case
of a fault. In the substation there is also a link
on each phase wire so that if one. phase of the
street lighting becomes faulty the link can be
removed and the supply to the sound phases re-
stored. Hand switching is out of the question
as even with motor transport there would be too
much spread in the switching time. As far as
possible, street lighting control is centralised at
Depots. All the 3-core pilot, cables used for Merz
Price protection of the 12 kV. feeders have three
pairs of telephone wires built into them. Our
arrangement with the G.P.0. by which our Tele-
phone System can be used on the Public Telephone
System precludes us from using these wires for
telephone purposes, but they have been largely
used for street lighting confrol. There are also
in various parts of the area a number of small
multicore cables which once formed part of the
supply system but became redundant during
to the 12 kV. Distribution. When the
route of such cables is suitable they have also
been used for this purpose. Several substations
are controlled as one unit, the completion of the
itching operation in al ions gives an
indication back to the control point that the opera-
tion has been satisfactorily carried out. Switching
off is done in the same way and again the indica-
tion of the successful completion of the operation
is given at the control point. The operation of
the street lighting switch at any substation in one
of these units, due to fault conditions, does not
affect the other substations.

Other methods of control of street lighting in
use are light sensitive controllers, time clocl

operated switches and in a few cases the closing
circuit of the street lighting circuit breaker in a
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substation may be connceted directly to the street
lighting supply wire from an adjacent area.

of these methods, however, possess the reliability
of the unit control system described above.

The finding and replacement of lamps, which
burn out or fail for any other reason, quickly and
at reasonable cost is a matter which presents
many difficulties and if not done promptly gives
the public a bad impression.

Up till quite recently no regular system of in-
spection and replacement was in vogue but lately
every lamp is inspected at least once a week and
the lamps in the principal streets and traffic
arteries are inspected nightly. For this work the
staff and transport which deal with consumers’
complaints of “no supply” are used during the
slack periods from about 9.30 pm. until early
morning.

SERVICE TO CONSUMERS :

The iplication of the uses of i r-
ticularly in private homes, makes it necessary Lo
consider how far the Supply Authority should
give attention to mterrupnons of supply due to
causes on the consumer’s side of the meters and
main fuses or circuit breakers. The average con-
sumer does not and cannot be expected to know the
cause of any failure of supply, and naturally gets
in touch with the Supply Authority. Questioning,
the consumer might or might not elicit sufficient
information to decide whether the trouble was on
his side of the meters or not, but it would certainly
leave him with a feeling of irritation. We have
therefore adopted the policy of sending a man to
investigate any report as quickly as possible, and
generally to give the consumer the impression that
we wish not only to sell him electricity but service
as well.

Quite 50% of the reports recewed are found to
refer to failures on the consumers’ side of our
meters, and report men are allowed to replace con-
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sumers’ main and circuit fuses. In the event of
a circuit being faulty it is left “dead” and the
consumer is requested to get a contractor to attend
to it. There is little doubt that many simple
repairs, such as faulty flexibles, are carried out
by the report men and occasionally it is brought to
our notice that repairs are attempted and
payment asked for. Any case of this kind brought
to our notice is treated with the utmost severity
and we make sure that all report men hear of the

meted out to the deli No charge
is made to consumers for attending to private
fuses; it costs us practically nothing as we have
to have men available in any case, and the service
rendered earns a certain amount of goodwill for
the Department. No doubt our leniency in the
matter is taken advantage of by some consumers,
and possibly some wiring contractors feel that this
work should be left to them. On the other hand,
the convenience of the consumer must be con-
sidered first, having sent a man to see what is
wrong it would be worse than foolish to leave the
consumer without supply until he could get a
contractor to send someone to do less than five
minutes’ work.

DENSITY OF LOADING :

‘The domestic load has been developed to such an
extent that it now represents considerably more
than 50%, of the total. In the last three months for
which figures are available, the quarter ending
June 1938, the units under the Domestic Rate were
33.94 million out of a total of 56.06 million —
60.4%,. The demand per consumer and the density
of load in residential areas to-day gives figures
which a few years ago would have been considered
nearly, if not quite, impossible of attainment. For
example, the consumers in a purely residential
area fed by one feeder from a substation were
counted, the total being 70. The load on the feeder
at the time of peak load was 236 amps. 3-phase
giving an average load per consumer of 10.1 amps.
at 220 volts. Tt is outside the scope of these notes
to consider the icauses of the rapid development
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of the domestic load but three contributory causes
may be mentioned in passing, namely low charges
for electricity, an attra.tive scheme for hire-pur-
chasing apparatus to consumers, and climatic con-
ditions which accentuate the inherent advantages
of electricity for domestic heating and cooking.

To obtain the density of load in representative
districts, the area fed by each of a number of
substations was calculated, the result being given

low :—

NAME e
1. Atlantic Road .. 0.081 700 8,600
2. Round Church .. 0116 910 8200
3. Virginia Avenue .. 0 U1 012 820
4. Canterbury St. .. 0.09 720 8,000
5. Hall Road 0.108 870 8,000
6. Collingwood Rd. .. 011 615 5,600
7. Plein St. Wistock 019 905 4,780
8. Stegman Road . 028 340 3,650
9. Alma Road 07 575 3,400
10. Eden Road 0.28 900 3.200
n [aynard Road 027 810 3,000
12, Stellenberg Av. 025 730 2,900
13, Gibson Road 02 740 2,540
14 Pinelands 0.19 a3 2200

All the substations having a loading in the vicinity
of 8,000 kVA. per square mile are either residential
areas with a number of hotels and large blocks of
flats or have combined residential and factory
loads, the peak load of which occurs at about 6 to
6.30 p.m. on week days in the winter.

In a large number of substations with a purely
domestic load the heaviest load is between 11 a.m.
and 12.30 p.m. on Sunday. The figures for Colling-
wood Road and Pinelands are especially interesting,
the former has a combined factory and residenti
load, but as the peak occurs on Sundays ‘when the
factories are shut down the figure is a measure of
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the domestic load only. The houses in the vicinity
are built on small plots and are occupied principally
by people of the artisan class. Pinelands is a com-
paratively new suburb with the same general class
of resident but the plots are larger and the roads
wider. Both areas are almost fully built up but
notwithstanding the portion of the Collingwood
Road area occupied by the factories, the loading
per square mile is more than double that of the
newer suburb.

Having reached such an advanced stage in the
development of the domestic load one is inclined to
ask whether saturation has been reached or is in
sight. This is a question which has been asked
for many years; as long ago as 1911 I remember
the Deputy Treasurer of the English town where [
was then employed by the Electricity Department,
expressing the opinion that the Electricity Depart-
ment could not hope to expand for many years at
the same rate as for the last few years, as “satu-
ration would be reached.” Naturally I disagreed
with him and T am still of the opinion that
saturation in the use of electricity is unlikely to
occur for many years to come. By the time every
possible consumer has been induced to use all the
current consuming devices now available, other
uses of electricity will have come into general use;
to mention only one, namely air conditioning, this
as yet does not represent much load but within
the next few years it will I think double the load
in the business part of the City, and may in the
future represent a considerable increase in the
factory and domestic loads.

CHANGEOVER :

No description of Capetown Distribution System
would be complete without some reference to the
standardisation of supply which has been in pro-
gress since 1921, At that time the only things
which were standard throughout the area of supply
were 220 volts for lighting supplies and the fre-
quency of any Alternating Current 50 cycles per
second. There were large areas with Direct Cur-
rent Supplies at 440/220 volts, other areas with
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2-phase Alternating Current Supplies 5-wire, 220-
volts from neutral to each phase wire and 440 volts
across phases, and still other districts with a 2-
phase 3-wire supply 220 volts between phase and
neutral and 310 volts across phases. The overhead
reticulation covering many miles of route had to
be entirely rebuilt as the changeover was carried
out. In several parts of the City there were also
non-standard H.T. underground _distribution
systems, 3,300 volts 3-phase in Muizenberg and
Wyneberg, 2,200 3-phase in Maitland and 2,200
volts 2-phase in Sea Point and the Gardens dis-
tricts. With the exception of four consumers who
have 2-phase supply, all our consumers now have a
standard 380/220 volt connection but we still have
a few substations giving the standard L.T. supply
from the old 2,200 volt 2-phase distribution.

As far as D.C. is concerned, there are still about
140 consumers, everyone of whom has also a stan-
dard L.T. A.C. supply available. The greater part
of the D.C. load is represented by lifts. Owing to
the cost of converting lifts from D.C. to A.C,
many years ago we adopted the policy of leaving
lifts on D.C. when changing the general supply to
any building. The maintenance of lifts in this
district is almost invariably carried out by the
suppliers. These firms are aware that the Council
is willing to contribute towards the cost of con-
verting a lift to A.C., consequently if the electrical
part of any lift becomes expensive to maintain
they persuade the owner that it is to his advantage
to obtain the contribution from the Council and to
change his lift to A.C. The great advantage of
this scheme is that beyond the contribution to-
wards the cost of converting the lift, the Council
has no responsibility in the matter. From 12 to
15 lifts are converted in this way every year and
until all the other D.C. consumers have disappeared
we shall continue this procedure.
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For ordinary changeover the procedure is as
follows :—

An inventory of the consumer’s D.C. apparatus
is taken and prices obtained for A.C. apparatus
to reproduce existing conditions, details of what
will reproduce existing conditions being agreed
with the consumer, and a new A.C. service con-
nection is run into the building. The consumer
undertakes at his own cost any alterations which
may be necessary to the wiring of the building
and places the new apparatus in position and con-
nects it up.

It usually happens that during the changeover

a consumer wishes to obtain something different
to what he already has, in the case of a wireless
set probably he wants something more elaborate
and in the case of motors he probably needs
machines of different size. In such cases we meet
his wishes so far as can be done without additional
to the Department; for motors he may have
whatever size of machine he likes provided that
the total horsepower and total number of new
machines does not exceed what he already has and
that the machines are of the same general type.
For Wireless Sets and other similar apparatus a
more expensive unit may be obtained by paying
the difference in cost. The consumer almost in-
variably gets a definite advantage from the
changeover, in addition to which a lower price is
now charged for A.C. Power Supplies than for D.C.
During the very extensive changeover which has
been carried out we have had very few cases where
consumers have been dissatisfied with the results.

For the last ten years we have been in a position
to supply A.C. current to any consumer and have
always been willing to give an A.C. supply to which
new apparatus could be connected if it were in-
convenient for the consumer to undertake the
changeover of existing apparatus for the time
being. In some cases recovered D.C. apparatus has
been loaned to other consumers to avoid the pur-
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chase of new D.C. apparatus.  Advertisements
have been inserted in the public press warning
consumers not to connect up any apparatus with-
out first notifying the Department.

We were fortunate in commencing the stan-
dar dxsatlon of the System at a time of considerable
e whole
of which the standard supply was made available.
This, together with a willingness to loan motors in
the comparatively small number of cases where
extension had to be made on the old non-standard
system, made the changeover simpler. We were
also fortunate in having standard supply available
in all residential areas by the tlme mains-operate
Wireless Sets became common.

In conclusion T desire to record my thanks to the
City Electrical Engineer for his permission to use
official staff and records in compiling these notes
and to various members of my staff for their
assistance in the matter, particularly Mr. E. G.
Ivey, Substation Engineer, and Mr. T. Russell,
Mains Records Draughtsman.

The President: You have already signified by
your apleuue your great appreciation of the paper
read by Mr. Stubbs, into which he has put a good
deal of work. This is undoubtedly one of the most
interesting papers we have had, the discussion on
which will be taken after the adjournment.

The Convention then adjourned for refresh-
ments, and resumed at 11.40:

“ EARTHING IN RELATION TO L.T. SUPPLY."

The President: We have on the agenda also a
discussion which may be taken now with that on
Mr. Stubbs’ paper on the paper on “ Earthing,”
read by Mr. Kmsmsn, of Durban, at the last
Convention. Mr. Kinsman has handed to the
Secretary a few notes which he asks to be read.
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The Secretary then read the following notes by
Mr. Kinsman:—

NOTES ON THE SUBJECT OF EARTHING
IN RELATION TO LOW TENSION
SUPPLIES OF ELECTRICITY.

By C. KINSMAN, Assistant City Electrical Engineer,
Durban, .

Shortly after the publication of the Proceedings
of the last Convention, the writer received a letter
from one of the Engineers on the staff of the
Electricity Supply Department of a large
Austmlmn City, expressing interest in the paper

n “ Earthing.” ~ An interchange of views fol-
lov.ed from which it was evident that the
impossibility of securing _consistently low
resistance “earths,” in the absence of metallic
water pipes, was a very pressing problem in that
City. So seriously was it viewed that the Clty
Council has sent two of its Engineers to Euro)
to study British and Continental methods of
achieving protection in similar circumstances.

Since presenting the paper, the writer has had
the opportunity of installing, in a small rural area,
protective multiple earthing of the neutral com.
bined with earth leakage switches. The time,
during which the system has been in operation, is
too short for any conclusions to be arrived at.

A draft British Standard Specification for earth
leakage switches has been compiled and circulated ;
from this it may be assumed that there is an
increasing demand for this type of apparatus. As
pointed out by the writer in his paper, earth
leakage protection affords very sensitive and
efficient means of isolation in the event of an
appreciable potential being acquired by accessible
metal work, but at the same time, causes unduly
extensive interruptions in the supply.
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The writer has nothing further to add to the
subject matter of his paper, but expresses the
hope that any discussion may be producive of
much which will assist those responsible for low
tension supply.

Mr. Swingler (Communicated) : I think that it
will be agreed that the automatic disconnection of
supply to an apuliance that has developed an
electric fault with a minimum of interference of
the supply to other appliances is one of the most
difficult problems that electrical technicians are
called upon to solve. The difficulty both from the
technical and economic standpoint is all the
greater in connection with supplies to low tension
“weak " current appliances such as those most
commonly used in dwellings and as this type of
appliance is handled by a larger number of
psrsons than any other type of electrical sppa.rtus
the ri
the risk of shock from electrical appliances m
general—is the greatest with them. The problem
is, therefore, one which calls for the closest study.

In the past the general panacea for all such
troubles was confidently believed to lie merely in
earthing the non-current carrying parts, but as
we all know this has on occasions been proved in
pracﬂne to be unreliable for several reasons, one

of the most important being the difficulty in
many instances of ensuring that the earth plate
or the equivalent is making a sufficiently low
contact resistance with the general body of the
earth to ensure the blowing of a fuse in the faulty
eircuit.

Mr. Kinsman's comment to the effect that the
multiple earthing system of providing for the
disconnection of a fmllty cireuit by the blowing of
a fuse is now being adopted extensively in a
number of countries should be read in the light of
the fact that on the other hand the use of pro-
tective earth leakage switches is also being
adopted in a number of countries in which
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multiple neutral earthing is allowed only under
special conditions and circumstances. That the
latter cannot be relied upon in some cases. is
illustrated by the fact, for example, that it is not
unusual to find a resistance of the order of 100
ohms between a hotplate and the frame of an
electric range in which case even with the frame
connected to the neutral of the supply this method
gives no protection whatever against the risk of
shock being sustained by a person handling a
utensil on the hotplate.

The widely divergent views on the solution of
the problem indicate either the existence of
correspondingly widely differing conditions in the
places concerned or a realisation that further
experience is required by those who are interesting
themselves in this matter to determine which is
to be preferred from considerations of working
conditions. 1 am inclined to the view that the
explanation lies in doubt as to which is the best
arising from lack of experience and I suggest that
one should treat with caution claims made by the
proponents of each of these methods until one has
tried them out in practice. Fortunately, this is a
matter on which practical experience can readily
be obtained by any undertaking and with the
object of determining the efficacy of earth leakage
protective switches under local conditions experi-
ments are now being made in Capetown with the
use of switches of a type conforming to the
requirements of the State Electricity Supply
Commission of Victoria which are used extensively
in Municipal Undertakings in Melbourne, Sydney
and elsewhere in Australia. The results of the
experiments will, however, not be available in time
for publication in these Proceedings but will be
made available to the Association at a later date.

Briefly the system is one in which a protective
earth leakage switch is used in addition to pro-
tection by means of direct earthing, the earth
leakage switch being equipped with a separate
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earth electrode, the resistance to earth of which
must not exceed 200 ohms. Thus in the event of a
fault occurring which does not bring about dis-
connection of the circuit by causing a fuse to blow

e earth leakage switch will disconnect the
supply. They are designed to operate whenever
the pressure on that part of the installation which
they protect rises to 26 volts above earth.

DISCUSSION ON MR. STUBBS' PAPER.

The President: The Paper by Mr. Stubbs is now
open for discussion.

Mr. Milton (ES.C.): May 1 congratulate Mr.
Stubbs on the very excellent paper which he has
presented to us. There are possibly some members
present who have in mind that the subject matter
could not be applied in the average town in the

nion.

All distribution networks, howeyer small, must
necessarily be planned for the future, and for
planning to be effective, a knowledge of the
requirements of future design is essential. In
this respect the experience gained in the larger
Municipalities is of very great assistance.

I was pleased to observe that the author
touched on the question of the necessity for a
cheap and abundant supply of electricity and
quoted the Electricity Act as a national guide in
this respect. This is an aspect which T have often
striven to drive home in discussions with gentle-
men closely concerned with the Municipal aspect
of electricity supply, and it is surprising how
many regard the Electricity Department merely
as a goose that lays golden eggs instead of an
essential service which is judged by users on the
cost of that service to themselves. The usual
argument brought forward is that had the
the Government intended Municipalities to operate
their electricity undertakings at cost, provision
for this would have been included in the
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Electricity Act. It is not possible to reply
clusively to such an argument but the pmbable
reason for the omission should be obvious.

I am glad that the author has expressed his
views on the question of the necessity of adequate
rupturing capacity in all switchgear. This is an
aspect which is frequently lost ight of in the
design and layout of electricity reticulation
systems. Of course, it is not economical in many
of the smaller Municipalities to provide switch-
gear to meet possible conditions very far ahead
but there is a grain of comfort in the fact that
switchgear displaced from the power station can
be moved outwards along the network from time
to time, infervening impedances making it possible
to use switchgear for a long period on the system
though not continuously at the same point.

As regards the protection of low tension net-
works, the author has told us that trials are being
made with a high rupturing capacity cartridge
type fuse in the feeder pillars, and I am sure that
this Association would be pleased if it could be
supplied with the results of the trials.

This remark also applies to the section of the
paper dealing with the compound for joint boxes.
Information as to the results of trials of this
nature is always invaluable to the Engineer in
charge of an undertaking.

In a paper which is to be delivered on Friday by
my friend, Mr. Sparks, we will find mention of
the house service fuses and the author's advice
to-day in regard to the adoption of miniature
circuit breakers in place of main fuses should be
recalled the

The question of voltage regulation which the
author has dealt with, is one of vital interest to
consumers and worthy of much more considera-
tion than it receives in many cases. From time
time devices have been patented and in some cases

9



effectively brought on the market for regulating
the voltage of supply at points in a network.
These devices have usually proved too expensive
for general application, but T understand that
quite recently satisfactory and cheap apparatus
has been made available commercially at prices
which should appeal to the distribution engineer.
It might be of service to us, Mr, President, if you
would permit our commercial friends present to
speak on this point.

Under the heading of *Street Lighting,” the
author has dealt with the question of lamp burn-
outs, and states that a regular system of inspec-
tion and replacement is now in vogue, the lamps
in traffic arteries and principal streets being
inspected nightly and the remainder at least once
a week. This should result in information being
obtained as to the reliable number of burning
hours of the various types and sizes of lamps used,
and should also provide reliable information on
the cost of maintenance of this service. Possibly
the author would be permitted to disclose
such information, which would, I am sure, be
welcomed by all. In this connection I recall that
Mr. Littlewood, at the Maritzburg Convention,
suggested that lamps should be used on the basis

whether or not they were burnt out. Possibly the
experience gained in this City may throw some
light on the probabilities of Mr. Littlewood’s
suggestion from the point of view of its soundness.

As regards the replacement of consumers’ fuses,
it was pleasing to observe that the undertaking is
willing to replace consumers’ service fuses free of
charge if it is found as a result of an emergency
call that the service fuses and not main fuses
which have failed. It seems to me this might
result in abuse. That it is a special privilege not
intended to prejudice the normal business of the
contractors is certainly brought out by the force-
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ful exposition of the treatment meted out to
men;]b'ers of the staff tempted into doing too
much!

As regards the three contributing causes under-
lying the rapid development of the domestic load,
I feel that in fairnss to others a fourth associated
cause should have been mentioned in connection
with the charges for electricity, namely the

“ geographical position,” which always affects the
cost of electricity’s competitors, i, when re-
ferring to low charges the term “low” is very
definitely relative.

When dealing with the density of load the
author refers to the districts of Collingwood Road
and Pinelands as being especially interesting, The
nature of the “special interest” was mentioned
in the author’s review and might well be included
in the journal. ~Whilst there are many more
points of particular interest in the paper in
addition to those I have mentioned, I feel that 1
have taken up considerable time. T thank you,
Mr. President.

The President: 1 should like to make it quite
clear that the commercial friends to whom Mr.
Milton referred are very welcome to take part in
the discussion,

Mr. Rodwell: In thanking the author for his
paper it can be truly stated that the engineers of
the Capetown Electricity Department are to be
congratulated on the care which has been exer-
cised in the selection of protective equipment.
That such equipment has justified itself is borne
out by the remarkably low total annual consumer
hour loss of 0.4.

Dealing first with the question of busbar zone
protection, it is very interesting to note that the
engineers had sufficient courage to adopt a form
of protection which while excellent in theory has
been the subject of a great deal of controversy.
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This must be one of the first, if not the first,
installations of busbar zone protection in the
Union, and it would be of great interest to all
engineers to hear the author’s experience with
the installation.

At the time extensions to Johannesburg’s
electrical undertaking were contemplated the
question of busbar zone protection was considered
in relation to the proposed 20k.V. switchgear
installations in substations. It was felt at the
time that too little experience had been gained,
either in Britain or in this country, w1£h such
forms of protection. The whole question was,
therefore, left in abeyance until such time as
either experience had proved existing forms to be
reliable or better systems had been developed.

The Capetown Electricity Department is
obviously keeping abreast of modern practice for
theu’ protection against fire risks leaves nothing

to be desired. The whole question of fire pro-
tection is, to-day, receiving the attention of all
engineers and quite rightly, too, since the damage
caused by a great many of the disastrous fires
which have occurred in the past could have been
greatly minimised had such precautions been
observed.

The system of distribution adopted by the
Undertaking that of

Capetown, if one substitutes 20kV. and 66kV.
for 33k.V. and respectively.  The step-
down tmnsformers dlrectly coupled to 20k.V.
cables without high tension switching, are star-
interconnected-star in the case of Johanneshurg.

1t is very interesting to note, therefore, that the
system of protection for the two systems is
identical, viz., earth leakage at the sending end of
the 20k.V. -feeds and balanced (or restricted)
earth leakage on the L.T. sides of the step-down
transformers with intertripping.



With regard to the protection of secondary
feedrs, ie., 12k.V. in the case of Capewwn and
6.6k.V. in the case of Johannesburg.
is more fortunate in that such feeders lend thern-
selves to balanced protective schemes.

Another item of great interest is the extension
of the application of the Buchholz Relays to cover
sustained high resistance faults on the L.T. side
of transformers, where ordinary overload pro-
tection has not proved satisfactory, I am sure all
engineers will be interested to hear whether or
not such cases can be successfully handled by
Buchholz Relays.

1 should like to endorse the author's remarks
on the importance of ensuring that the rupturing
capacity of circuit breakers is adequate to the task
they have to perform. Johannesburg has been
very unfortunate in this respect in that the
growth of generating and feeder capacity has
been phenomenal, necessitating the frequent
revision of circuit breaker sizes. A new system
of feeding sections in the central area, close to the
Power Station, is being inaugurated entailing
feeding certain zones through reactors which limit
the maximum possible short circuit k.V.A. to

A great deal of trouble has been experienced
in this area in the past, as a result of circuit
breakers and their associated current trans-
formers in the high tension consumer’s premises
being too small to cope with faults developing on
the high tension sides of their installations.

The author is to be congratulated on his choice
of a subject of such vital interest and the
excellent way in which he has presented it in his
paper.

Mr. C. N. Berry (South African Lamps
Association) : During the last few years it became
apparent that the uniformity in life performance



of Association Lamps was sufficient to enable
lamps to be replaced after a definite number of
burmng hours without the risk of, on the one hand
undue waste of lamps or on the other hand an
execssive number of failures before the agreed
burning life had been reached.

It was apparent that street-lighting authorities
controlling ~ street-lighting installations which
covered many miles of streets could economise in
the labour of replacing of lamps if the lamps in
one street were replaced all at once and replaced
during the hours of daylight instead of as and
when they failed at night.

An investigation of the various items of cost
included in the cost of operating a street-lighting
installation showed that somewhere about the
following facts were correct:—

(a) 40.5 per cent. of the expenditure was
required for labour of maintenance.

(b) 88 5 per cent. of the expenditure required

electrical energy supplied to the

Lam
(e) 15 per cent. of the expenditure was
ired for management and other in-

tal expenses, an
(@ Only 6 per cent. was actually expended
on lamps.

It was, therefore, obvious that a saving on
labour required for maintenance was much more
important than a small extra consumption of
lamps.

Having regard to all these facts, proposals were
made to various central station Engineers that
they should establish a regular programme
throughout the year for replacing a certain
number of lamps each day or each week, which

programme would include the replacing of the
whole of the lamps throughout the year as
required.
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It was found that for the ordinary mstallatmn
a replacement at somewhere about 1,000 hours’
burning gave a workable arrangement and a
certain number of street-lighting authorities have
adopted this system and have found that they do
in fact save in the number of men required for
replacing lamps and that they do not buy
appreciably more lamps than they did before when
they replaced each lamp as and when it failed.

Another advantage of this system is that the
number of lamps which burn out in service is
reduced. Obviously, the lamps which are replaced
before they burn out never fail in service at all.
In some towns this advantage is the one which
has most appealed to the Engineer.

It has also been found, as was to be expected,
that the removal of the lamps after 1,000 hours’

r 1,100 hours’ burning results in the quality of
the strest-lighting Leing higher than it 15 where
lamps are allowed to burn until they burn out.

It has been found that street-lighting authori-
ties who adopt this system are unwilling to even
experiment with lamps of more consistent or
uniform output in the fear that in so doing they
will get lamps of inferior uniformity which will
interfere with the working of their replacement
scheme.

The actual hours after which lamps are replaced
varies from town to town. For example, on the
Thames Embankment ,which is an extremely
important \‘.horoughfate, the lamps are replaced
after 800 hours’ burning. In some towns of less
importance it is found that 1,100 hours is
sufficiently early to replace. ~Naturally, in the

ter case, there are a larger number of actual
burnouts during the evening.

Finally, it is found that the replacing of the
lamps in groups can also be made the occasion for
chamng the fittings and generally tidying up the
installation.
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The number of street-lighting authorities in
Great Britain who are taking advantage of this
scheme is steadily growing but the idea is so new
that naturally it has not received very wide
adoption yet.

Mr. A. Rossler (Cradock): The author has
provided us with a very interesting resume of the
distribution system of the City of Capetown. 1t
is an excellent treatise which should be of great
value to the smaller towns. T personally have
gained a great deal of information from the paper.

I notice under “System of Supply ” that each
low tension feeder and each sub-feeder supplies an
isolated section. It would be interesting to know
whether the City of Capetown has ever ks
adopting a low voltage grid whereby the low
tension distribution network is inter-connected
either solidly or through high capacity time fuses.
If such a scheme were feasible the inter-connec-
tmn would lead to reductions in transformer

.A. There would, in addition, be a reduction
m the copper losses as a result of the more even
loading of the cables, and, in summer, the excita-
tion losses could be reduced ed by disconnecting
redundant transformers.

In cunnectmn with the Reyrolle “leakage to
frame " system of protection, I would be glad if
the author could advise how the framework of
the switchboard, which must be fairly heavy for
the largér breaking capacities, is insulated from
structural metal work and from the metal
sheathes of connecting cables.

Quite a number of Undertakings appear to have
trouble with overhanging branches of trees
wing near overhead lines. So did we in
Cradock until some trees, after a violent storm,
damaged private property. After the court case,
which was decided against the Council the trees
had to be removed immediately, or, alternatively,

1126)



trimmed and lopped to a height of 16 feet. I again
wish to thank Mr. Stubbs for his most interesting
paper. (Applause.)

Mr. hyles' You will remember that a'l.( the
e of
the replacement of street lamps in any one year
after a burning period of about 800 hours. = In
Durban, as an experiment, we put in all new lamps
in one area some miles out of town. Within about
14 days several had failed, necessitating the
sending of a man om. to make replacements. I
think we all recognise that one of the biggest
expenses of streeb-hghtmg is the labour costs.

Mr. Clinton (Salisbury): The paper presented
by Mr. Stubbs has come opportunely, for the
reason that in almost every town an_intensive
development of domestic load is taking place. With
this has come a series of problems common to
most undertakings. The methods for meeting
these difficulties are, therefore, of paramount
importance, and on this account the exhaustive
survey given the Asscciation by the author, from
the generating staation to the consumer, is certain
to be of great value to the Association and its
members, I propose to deal with three or four
points arising from the paper.

In Salisbury we were faced with a reconstruc-
tion of the distribution, having in view the
potential demands of domestic consumers, This
meant, firstly, a decision on the most economic
size of transforming substation for L.T. supplies
and its consequent area for supply. In this
problem it soon became apparent that the first
decision was to selected a suitable percentage
variation from the declsred pressure of supply.
Mr. Stubbs has fittingly stated, early in his
survey, that this aim can be regarded as the first
essenm! of any supply. In Salisbury a decision

as made to aim for plus or minus 2} per cent.
fmm the declared pressure, and in this connection
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a somewhat amusing incident brought strongly to
my notice the wide-awake public with which one
has to deal.

A prominent Government official, keen on
perfect wireless reception, had become disturbed
at_the effect on his results variations in supply
voltage caused. We were soon in receipt of a
complaint which on investigation showed that a
variation of 5 per cent, was being experienced.
Whilst then of the opinion that this was not
unusual I was unable to convince the consumer
who next complained to the Chairman of the
Electricity Supply Commission in Rhodesia, and
on receiving a like assurance, next sought the
assistance of that august body, the B.B.C., from
whom he received like advice on the only com-
mercial solution available. It does, however, go to
show how important it is to improve on the usual
statutory limits allowed an undertaker of
electricity. On the basis of 2} per cent. variation
the local considerations soon gave an economic
size and area for each sub-station. Even so, it was
found impossible to maintain by means, other
than the installation of automatic on load tap
changing transformers, adequate voltage regula-
tion within these limits of 2} per cent. Though
this naturally involved a considerable outlay in
capital expenditure, it was found on further
examination that the losses saved and the
additional revenue earned by maintaining these
standards almost covered the loan charges on the

capital required for automatic on load tap chang-
ing equipment.

My next point is inspired by the author’s
inference regarding the use of the word “ cheap”
in conjunction with the obligations of an efficient
supply; likewse by the references in Mr. East-
man’s address I feel every engineer would like to
see the true implication of the word *cheap”
taught in kindergarten schools and yearly there-
after. Its inevitable nasty results are true in
electrical supply as in other spheres. But the
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word “ cheap " applies both to the standard of the
supply and the tariffs governing it. Too low a
tariff may leave no margin, and a “cheap”
standard of service fail to give the service which
is obligatory on all undertakings of electricity.
This point was stressed by Mv. Eastman in his
presidential address. It, therefore, behoves all of
us to avoid the pitfall of reducing tariffs to the
bone, only to find ourselves faced later with
capital outlay and consequent annual loan charges
which can barely be met.

Finally, I wish to raise a somewhat reyolu-
tionary or at any rate a controversial point arising
from the remarks by Mr. Stubbs in that portion
of his paper dealing with the area of supply. Here
it was stated that certain areas supplied
barely payable propositions, Mr. Presldent T think
it will be agreed we are all operating electnc:ty
undertakings as public utilities and not as trading
concerns. The obligations we, therefore, assume
are to every postential consumer within our
respective authorised areas of supply and not
merely the direct ratepayer. This obligation is to
make a supply available to every potential con-
sumer, whether urban, suburban or rural, As I
interpret our responsibilities in this matter the
profit and loss account for extending a snpply to
each individual consumer should not decide his
eligibility for supply but rather the average cost
of giving supply to all over the whole area of
supply. Our potential rural consumers are thh
the urban and suburban consumers, part of ai
economxc unit about a centre of gmvxty but nll
with i relations and
It is xmposslble to separate them, and, moreover,
unwise. This may smack of communal legislation
but is, I feel, the directions in which we should
aim.

The average cost and a uniform tariff over the
whole area of supply is the truer reflection of our
duty. In this connection I was struck whilst over-
seas by the fact that many commercial products
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ow being retailed at a standard price,
irrespective of the places and distance from the
source of Is this not an

for us? In Salisbury, 1 am glad to say, m
Council is shouldering its responsibilities in this
respect, if only for the moment in an indirect
manner. Of the revenue account surplus, up to 70
per cent. is expended on schemes of rural develop-
ment mvolvmg capital expenditure that could not
otherwise be considered remunerative. This,
hope, will be a policy for improvement upon in the
future. I thank you, Mr. President.

Mr. Pirie (Bloemfontein): I would like to ask
Mr. Stubbs whether there are any definite reasons
for Capetown having their public lighting mains
above the power mains. It has been my
experience that greater advantages accrue from
street-lighting mains being placed underneath the
power lines. The cascade system of control of
public lighting is adopted in Bloemfontein.

1 should also like to know what conditions are
agreed to by the Electricity Department of Cape-
town, or, for that matter, any other centre, when
it is found necessary to ask the consumer to
provide suitable accommodation for a transformer
and swtchgear in a block of flats? Is rental paid,
or only a nominal peppercorn rent paid to prevent
the Municipality acquiring “rights of preserip-
tion?” Further, does the Department utilise the

ion provided for ing low tension
current to surrounding consumers.

1 have great pleasure in congratulatng M.
Stubbs upon his excellent paper.

Mr. Stevens (Ladysmith): T should like to
express my appreciation of Mr. Stubbs’ contri-
bution to this Convention.

There are, T am sure, many here who would like
to know Capetown’s reasons for adopting, as a
standard, four wire services to consumers. Four
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wire installations are more costly to the consumer
and must in consequence account for the delay in
some cases in the installing of electric light and
apphances The cost of such service connections

arrangements is considerably
grenter to the supply authority.

If the choice of two and three phase connections
is with the idea of improving the balancing of the
supply system, I do not think there is much to be
gained over single phase connections balanced one
against the other. It may be with the idea of
reducing the size of service and stove fuses, but
with the adoption of high rupturing capacity non-
deteriorating cartridge fuses large currents can
very easily be looked after. Of course, two and
three wire supplies assure that a partial supply is
available even though there is a fault on part of
the installation or stove. But with such a finely
organised system as you have in Capetown there
should be no need for a consumer to be without
current for very long in the event of a fault.

REPLY BY MR. STUBBS.
1 will refer to the various points raised.

Bus Zone Protection: There was no difficulty
about arranging for the insulation of the switch-
board standards. If these were placed on concrete,
care being taken that holding-down bolts were
separated by not less than one inch of conerete
from any structural steel work, the insulaticn
would be sufficiently good. The bus zone pro-
tection at Table Bay Power Station is not yet in
commission, thus it was not possible for me to
give any indication as to how it would function,
but we know it works at other places

Street Lighting: The replacements in Capetown
are done during the slack period, from 9 pm. to
midnight, and the early hours of the morning by
the same men and the same transport as atts
to consumers’ reports. The men would be on duty
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in any case and the cost of this work is, therefore,
reduced. Some years ago the period between lamp
replacements was found to indicate an average
life of approximately 4,000 hours. On going into
causes of this extrsordmanly high figure it was
found that in many areas the voltage supplied to
street ln.mps wn.s well below 220. The low voltage

providing more feeding points
B the street hghnug system, and the systematic
inspection for finding lamps not burning reduces
the length of time that a lamp can be out of com-
mission,

On the question of an inter-connected overhead
reticulation ,although this might perhaps give
slightly more efficient use of the copper, both in
cables and the overhead construction, my
experience indicated that it did not conduce to a
greater reliability of supply. The numerous
branches and whole trees that fall on our lines
during storms militate against this method in
Capetown, 1 think it would be a retrograde step
to adopt this method, continuity of supply being
our first consideration.

Originally Capetown had attempted to work to
a distance of approximately one (1) mile between
sub-stations but, as the load increased, it was
found to be better from every point of view to
reduce the distance between sub-stations rather
than to increase the size and run out more feeders.
T am of opinion that this policy should be adopted
until the total length of distribution, underground
feeders and overhead network, does not exceed 300
yards from th sub-station, and when the load is
particularly heavy to something less than this.

High rupturing capacity fuses have not been in
use in Capetown for a sufficiently lengthy period
to permit the expresslon of and definite views as
to their merits in comparison to our existing
practice. I think, however, that the whole pro-
tection of the low tension distribution system,
from the sub-station low tension busbars to the
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consumer’s residence, might be dealt with in this
way. Oil circuit breakers are used in sub-stations
on the low tension feeders very largely to provide
a totally iron-clad job, so that it is impossible for
anyone visiting the sub-station to hurt himself by
getting a shock from live conductors. The oil
circuit breaker has not the same characteristics
with regard to current and time as the high
rupturing capacity fuses, and sometimes operated
on a fault which might have been cleared without
making the whole section dead. For small trans-
formers used on rural low tension lines, experi-
ments have been carried out with high rupturing
capacity fuses by adopting the largest fuse which
would blow if a short were placed between one
phase and neutral on the far end of the low tension
nes.

As regards the use of Buchholz relays as a
safeguard against continuous overloads on
transformers, I would point out that before the
transformer could be seriously damaged through
overheating, some gas would be given off from the
oil which, the makers claim, would be sufficient to
operate the relay.

The use of four-wire services to individual
domestic consumers has been adopted in Capetown
to prevent, as far as possible, any consumer being
entirely without supply. I would like to see the
consumers in adjacent areas supplied through two
and four-wire services respectively and careful
records taken to see whether, in effect, there was
any real advantage from this point of view in
favour of the fous-wire service, If not, the use of
two-wire connections would be justified on account
of their lower cost and simplicity.

think the views put forward by Mr. Clinton
(Salisbury), that every consumer in the area of
the Municipality has a right to supply is some-
what revolutionary but, nevertheless, I am of
opinion that as time went on this view would be
more generally accepted than at present.
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Communicated :

In further reply to Mr. Pirie: The reason for
putting the street lighting mains above the
distribution mains is that they do not interfere
with the service connections to individual houses,
the space for which is somewhat limited as it is
not at all unusual for four cross-arms to be
required on individual poles for this purpose.

In regard to his query as to what would be done
in case it were found necessary to arrange for a
transformer and switchgear to be installed to
supply a block of flats, and particularly as to
whether rent for the accommodation would be paid
T would say that the point is unlikely to arise in
exactly the form stated by him but sub-stations
in Capetown consist of three kinds:—

1. Sub-stations for general supply: These
are erected on ground owned by the Council.

2. Public sub-stations erected on private
property. In this case the accommodation is
leased for a specific period (not less than 20
years), the conditions of the lease may or
may not provide for a rental.

3. Private sub-stations on consumers’
premises. In this case the accommodation is
provided by the consumer who also pays the
cost of the sub-station equipment.

The Convention adjourned at 12.55 p.m.



WEDNESDAY, 7th December, 1938.

The Convention resumed at 9.30 a.m. in the
Ball Room of the Arthur’s Seat Hotel, Sea Point,

the President in the Chair.
REPRESENTATIVES ON SAFETY FIRST COMMITTEE.

The President: There was one matter in con-
nection with the election of officers that was
overlooked, namely the election of representatives
on the Safety First Committee. I understand
that last year Messrs. Wright and Rodwell were
elected, and I would like to know whether you are
agreeable that these two gentlemen shall be again
appointed ?

Agreed.
SUPPLY REGULATIONS.

The President: There is another rather
important matter held over from last year; that
is the promulgation of the Electricity Supply

i At the last Ci ion a draft set
of Regulations was handed to the members of our
Council which was then hoped would soon be
promulgated but unfortunately delays have taken
place which 1 am sure were quite unavoidable, and
in discussing the matter this morning with a
representative of the Electricity Supply Com-
mission, I find that the Commission has been
exploring ways and means of getting these
Regulations put into force. Unfortunately up to
the present it has not decided definitely upon a
course of action, but Dr. van der Bijl, the Chair-
man of the Commission, is giving the matter his
personal attention, and I am assured that a
decision will not be much longer delayed. Your
Council is informed that very heavy expense is
involved in getting these regulations promulgated,
a figure of £700 per municipality having been
mentioned in this connection. You will, therefore,
appreciate the need for careful consideration being
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given to ways and means of having the Regula-
tions put into force throughout the country. I can
assure you of the sympathetic consideration of the
Inspector of Factories, who told me this morning
that he also would be only too pleased to do any-
thing he could to assist. Union.legislation on the
matter will, however, involve some further delays,
but there is some satisfaction in knowing that
there is a strong feeling on all sides that the
position should be cleared up as soon as possible.

1 will now ask Mr. Hooper to read his paper,
“]Notes on the Operation of Small Pulverised Fuel
Plant.”

A Small Pulverised Fuel Fired
Boiler.

Y J. HOOPER,
Municipal Enigneer — ROBERTSON

The advantages of pulverised fuel for furnace
work have been known for over 100 years, the
realisation that the process of burning coal could
be accelerated enormously if the coal could be
ground to a sufficiently fine powder so that its
individua! particles would readily be oxidised in
the hot state.

The process was used with a degree of success
in England by an Ironmaster in the midlands
more than 80 years ago; at that time however,
fuel economy was of little account, and little was.
heard of the process until the advent of the
rotary cement kiln,



The steady long flame—with its resulting con-
tinues and unvarying heat development inside the
kiln—being ideal for this work; where the ash,
which is a source of trouble in other applications,
forms part of the process and is incorporated in
the finished prodyct of this industry.

Applications of pulverised fuel burning to steam
raising plant were few until about 1920, when
the introduction of pulverised fuel to a large
steam genegator at the Lake Side Station of the
Milwaukee Electric Railway Coy. shewed notable
results.

Pulverised fuel firing of steam boilers then
entered on a period of rapid development, and in
the following seven or eight years very nearly
displaced stoker firing in new plant in America,
particularly in the Eastern States.

The development referred to, may be due, to a
great extent, to the introduction of water cooled
walls and linings to the furnace; ash removal
equipment; and perhaps, more to the development
of the “Turbulent Burner” in place of the earlier
long flame type of burner—which was peculiarly
suited to the cement burning kilns.

The Turbulent Burner, giving an improved
degree of intimate mixing of coal and air in the
burner, has permitted lower initial air pressures
and consequent decrease in velocity of the gasses
passing into the boiler, and permits a very con-
siderable reduction in combination chamber
volume for an equal heat release, previously only
attained with the large furnaces associated with
the long flame burner.

The original central mill system, of concetrating
at one point, a group of pulverisers delivering
powdered fuel by conveyer or feed-screw ducts
to individual binns, serving each boiler with its

y plant i i elevators,
binns, driers, variable speed feeders, and air mix-
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ing equipment; involves an elaborate plant, calling
for careful design and layout, oceupying consider-
able space and involving capital costs which
could only be justified in the case of plant laid
out for large seale generation.

The necessity for economy in space, flexibility,
and reduced first costs, led to the deve]npment
of what is now known as the ot firis
method, consisting of a single pu]vermng umt
compacted—so that it could be put alongside the
boiler and spplying powdered coal in a state, and
fineness, suitable for delivery direct into the
combustiin chamber.

The economy of space has been maintained by
the development of the high speed impact mill, of
which there are many examples marketed at this
date, all using the same general principles;
namely, that of breaking up the coal by impact,
with paddles, hammers, pegs and, in the attrition
types, by a combination of the hammer and peg
arrangement, together with coal on coal, for the
final firing.

The self contained units have now been develop-
ed in sizes ranging from those embodying mills
of small capacities of 200 Ibs. of coal per hour, to
relately large outputs of 14,000 ibs. per hour; and
hava been arranged to operate with coal havmg
a free moisture content of up to 15%, by drawing
heated air, or hot gasses from the combustion
chamber, through the mill.

The development of these compact types of
pulverisers in the form of direct fiving units,
makes it possible to utilise the advantages of pul-
verised coal firing, in plant having a small output.

These advantages may be summed up as
follows :—

1. Ability to get efficient combustion from a
wide variety of coal in the same equipment.
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2. Maintenance is confined almost entirely to
coal equipment outside the furnace,

3. Flexibility and ease of control.
Offsetting against these favourable features
the following points have to be considered:—

1. The cost of pulverising.
2. The problem of ash disposal.

3. Additional fire risk from explosion of coal
dust in the system,

In arriving at a decision, and recommending the
purchase of a pulverised fuel fired boiler the
following points were involved :—An alteration
in the process steam application by the pur-
chasers of heating steam from the Robertson
Undertaking, whereby, what had hitherto been an
exceptionally flat and level demand with practical-
ly no variation throughout the 24 hours for six
days a week would, by the altered conditions, be
transformed to one, the graphed form of which,
would resemble the profile of a ripsaw viewed
from the handle, with the Ppossibility of one or
two of the peaks being superimposed at some time
or other during the course of the 15 hour cycle
of the process :— The existing boiler conditions
being such that a variation about the working
pressure was undesirable and costly.

Further the rather unsatisfactory position,
from the users’ point of view of the small coal
supply.

The demand for run-of-mine, and round coal on
the Collieries has shrunk, and is likely to shrink
to still lesser volume, while the demand for the
small grades of coal continues to increase, and in
the future, will only be met by the Collieries
crushing the larger coals or altering their system
(;zar‘nim'ng to give a greater percentage of broken
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In either case the user of the smaller grades of
coal, such as peas and nuts, may reasonably expect
to have to pay more for these grades to re-
imburse the Collieries for their increased costs.

The process of crushing and breaking down, or
mining, to meet the demands for graded smalls
will yield an increasing supply of fines that are
unsulted for burning on the usual form of stoker
grate, but can efﬁclentl) be burnt in a pulverised
form and should be obtainable for a considerable
time at a lower cost than the grades for which
there is a greater demand.

It appeared, that the flexibility of the pulverised
fuel firing system would meet the conditions of
the anticipated steam demand, and would at the
same time, allow a certain freedom in the choice
of fuel purchased.

"With the conclusion that this method of firing
would meet the conditions, the type of unit to be
selected then resolved itself to that which most
nearly met the following requirements:—

Size and arrangement to suit available space
in the boiler house.

Cost of pulverising.
First cost.
Attention and operation.

The attribution type of mill appeared closely
to satisfy the conditions in regard to space, and
had the advantage of embodying as an integral
part of the design, fuel feeding dev:ces of which
the following points were considered noteworthy
and valuable.

The fuel at the point of entry to the mill is
visible, and any stoppage or interruption can be

quickly detectd. Subsequent operating experi-
ence has indicated that this feature is valuable,
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for, as would be anticipated the unit type of pul-
veriser installation has no reserve of fuel to draw
upon between the mill and the burner, and the
stoppage of the feed is communicated to the
burner in less than a minute.

In practice it may be noted that the boiler
attendants become ear sensitive to the note of
the induction motor driving the mill, and that a
variation of load, as reflected by the driving
motor, is an effective warning of interruption or
variation of the mill output.

Feed regulation, whereby the fuel fed into a
small hopper, falls by gravity on to a horizontal
rotating dise, over which it is spread to a pre-
determined depth by a vertically adjustable sleeve
and the quantity of coal fed into the mill is con-
trolled and regulated by a knife which scrapes the
coal off the dise, the position of the knife, and
consequently the amount fed into the mill, is eon-
trolled by a handwheel with pointer and indicating
scale.

This. has the undoub da
of simplicity, preludes the possibility of jamming
and at the same time provides instant and fine
regulation of the fuel fed into the mill irrespective
to the size or grading.

Fuel drying arrangements enable fuel carrying
a considerable moisture content, to be burned :
the drying being effected by tapping a controlled
quantity of hot gasses from the combustion
chamber and passing it through the mill with the
fuel; as the drying effect is considerable, and
more stable combustion is maintained under vari-
able load conditions.

Separation of metals and foreign matter is
effected by the fuel, scraped off the feed disc
referred to earlier, falling by gravity and meeting
a current of air of a direction and velocity that
lifts the coal out of its gravitational path and
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carries it into the mill: A variable orifice regu-
lates the velocity of the carrier air current to that
which will carry the coal into the mill, but will
not sustain and convey material heavier than
coal :- Metals, stones, and other unwanted material
fall out of the air stream discharging themselves
through a duct and out of the mill.

The mill or pulverising machine proper reduces
the fuel to the requisite fineness in two stages,
the first, in which the coal is disintegrated by
being beaben by free pivoted hammers against a
surrounding screen ring : After this first treat-
ment the finely divided coal is carried over by the
air current to the attrition stage where the coal
particles are broken down to final fineness by
self-abrasement caused by the intense turbulence
of the air in the mill, generated by a series of
moving impellors and fixed interrupters.

Efficiency of combustion is determined to a
very great extent by the fineness of the particles
of coal. Some coals are more friable than others.

The attrition type of pulveriser provides, in a
simple manner, for variation of fineness by a re-
jector device, which, acting on the principle that
since all particles of coal are carried by the slip
of the air passing them, and that the larggr par-
ticles will travel more slowly on the air stream
than the smaller ones; a series of suitably shaped
arms rotating with the shaft and rotor will inter-
cept and reject the larger particles back into the
attrition area, while the smaller particles pass to
the fan, and out to the burner. The degree of
fineness of the fuel being varied by the umu,m
or subtraction of the number of these arms
attached to the rotor.

1t is notable that the points mentioned above,
are achieved by only two mechanical moving
parts, both of them simple rotary movements,
(1) ‘the feeder disc in a horizontal plane through
a worm and wheel driven by a light roller chain
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posite face of the disc, and the fan hub and
blading, hoth carried on a short stiff driven shaft
between two roller type bearings,

Cost of pulverising, this may be taken to be the
total cost, viz. driving energy, replacement of
wearing parts, and attendance,

The driving energy and the replacement of wear-
ing parts is dependent to a considerable degree
upon the class of coal pulverised, and the degree
of pulversation. Some coals are hard and do not
readily break up, and the cost of using these coals
may, by reason of the energy and renewals ex-
pense, be greater than in the case of a coal having
a slightly lower thermal value.

Coal has no uniform structure, and its particles
when pulverised finely, vary enormously in size
and shape : The degree of pulverisation required
depends upon the application.

Generally speaking, the low volatile coals require
a finer grading than high volatile coals : There
is obviously no justification for the pulverising of
the coal beyond the point at which the desired
combustion efficiency is obtained. To carry the
process to the production of an ultra fine produet,
involves additional expenditure on energy and a
larger unit than would otherwise be needed,

1t may appear to be a satisfactory performance
to pulverise to a grade such that 80% of the
product will pass through a 200 mesh sereen, but
if the 209% remainder is so coarse that it is lost
to combustion, it would be more advantageous to
be able to mill so that only 757, passed through the
200 mesh screen, providing that 85% pass through
2 170 mesh sereen and was used to combustion,
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In the Attrition type of mill there is a very
close grading of the coal particles, with a negligi-
ble variation throughout the range of the output
of the mill: and having once arrived at the most
economical degree of fineness required to suit the
burner, and combustion chamber conditions, no
further attention is necessary to provide the fuel
suitable for the wide range of the mill output.

The power cost of pulverising is closely pro-
portionate to the quantity milled, after deduction
of the no-load input of power required to overcome
friction and fan windage, but varies considerably
with the class of coal pulverised, and to a smaller
extent with the fineness of the product.

The power input, in the case of the unit type of
mill is the total power; as it provides for and in-
cludes, the operation of the feeder separator, pul-
veriser, and primary air fan.

The pulverising of the fuel by mechanically
breaking down the coal, and the creation of the
turbulent conditions for attrition of the coal par-
ticles to the required fineness, of a necessity in-
volves rapid wear to the metal parts creating
these conditions, and the successful operation of
the unit type of pulverising mill depends to a very
great extent, upon the design of the unit being
such as to protect the whole of the metal surfaces
exposed to abrasion by sectional wearing pieces,
arranged for ready replacement that can be
effected cheaply and with a minimum of lost time.

The depreciation of the wearing parts is progres-
sive and can be expressed as a function of the
quantity of coal passed through the mill.

The class of coal used would have a small bear-
ing on the life of the wearing parts; and for any
of the coals in general use in South Africa, reput-
able manufacturers are prepared to guarantee a
renewals cost figure based upon the number of
tons milled.
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The attendance necessary is very small, and the
boiler attendant has no mannual pre-occupations,
and can direct the whole of his attention to
securing the most effective combustion conditions
to meet the load demand of the moment.

The flexibility with which load variation can be
dealt with, eliminates the necessity for any
intelligent anticipation of conditions to be met, or
preparation to deal with the result of those
conditions.

Load peaks and valleys can be dealt with as and
when they arise; a feature that results in con-
siderable fuel economies, where the loading is sub-
ject to wide and sudden fluctuations as may be
met in plant operating on a traction load or meet-
ing demands for process steam in distilling or
other evaporative work.

Quick response to load variation is illustrated by
the following extract from an American Journal
of two years back, which instanced the case of a
pulverised fuel fired boiler in an American Power
Station which was acting as a peak load station to
an Hydro Electric Plant.

Due to faulty transmission lines the ties
between this station and the Hydro Plant were
disconnected, load increasing from 10,000 to

,000 KW. The boiler in use at the time was
steaming at the rate of 130,000 lbs. per hour—
which was increased to 300,000 Ibs. in one minute
—in three minutes to 400,000 lbs., and in eight
minutes to 440,000 Ibs., by which time one of the
tarnsmission lines was cleared, and the load re-

ansferred to the Hydro Plant. The steam pres-
sure during this period of 11 minutes dropped
only 440 1bs. to 380 lbs. after which the station
was back to its former load.

In the first cost, of a unit type of mill suitable
for the size of steam generator under considera-
tion, there is little to choose between the pulveri-
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sing mill and the standard chain grate stoker,
with perhaps a slight advantage in favour of the
pulveriser unit.

The steam raising equipment calls for little de-
tailed description, and consists of a “John
Thompson” Beta Type Water Tube Boiler having
four drums, with bent tube heating elements set
nearly vertically, with short circulating tubes
connecting the two upper drums, with a similar
tube arrangement coupling the lower water
drums. The boiler is suspended from steel girders
resting on and supported by steel columns, and
is fitted with an integral superheater suspended
between the front and near heating elements. The
Boiler was designed for hand firing and fitted
with a rocking bar type of grate for ash clearing.

The leading dimensions being as follows:—

Heating Surface 1790

Tubes wide 14

Vertical centres 12 ft.

Grate Area 50 ft. approx.
Steam conditions are as follows:— #

Working pressure 175 Ibs. per sq. ins.

Superheat 550/600° F.

The modification of the boiler to suit the pul-
verised fuel burning equipment was undertaken
by Messrs. The Dryden Engineering Co. of Johan-
nesburg.

The design of the vertical tube type of boiler
lent itself to the proposed modification, and the
standard arrangement of setting was varied only,
in providing additional combustion chamber
volume up to the limits of the available space in
the boiler house building, and by the provision of
a duct to tap hot gasses from the combustion
chamber.
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To provide the combustion chamber volume,
the whole of the boiler setting was raised to the
limiting clearances of the roof ties of the building,
while the boiler front was projected forward under
an arch 12 ft. high to a depth of approx. 4 ft. with
provision for explosion doors and an outlet from
the combustion chamber for the hot gas duct; and
the provision of a cirular opening in the boiler
front wall to introduce the burner head.

The boiler was originally provided with openings
in the side walls for the insertion of a hand lance
for dusting the tubes.

'1‘0 effectively clean the tube surface.s under

opemed dust blowing equipment was installed,
one set of rotating jets for each of the front, back,
and superheater elements with a fourth unit with
a retractable rotating head mounted in the com-
bustion chamber for dusting the facing tubes of
the front element.

With the modified setting the combustion
amber area was increased by approx. 209 to
1,000 cu. ft. and giving a ratio to heating surface
of 0.38, which may be thought small, but it is
probable that the effective heating surface is not
s0 disposed as to support the rather spectacular
rates of heat exchange that have been attained
with the most suitable arrangement of conducting

The plant was put into commission in Septem-
ber last.

The operating staff was without previous ex-
perience in pulverised fuel equipment, and satis-
factory operating results had to be obtained by
trial and observation.

While it may be strictly stated that any des-
eription of coal may be burned in the pulverised
state, the milling and burning characteristics vary
to a very striking degree.
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The most suitable coals both in size and thermal
values had to be tried out by sample deliveries.

These excursions into combustion were in a
sense adventurous and the conclusions of one day
were not confirmed the following day and were
at times completely shattered a few days later.

In submitting these notes to members it is rea-
lised that without supporting statistical data
reflecting the actual performance of unit as a
steam the most i i i
part of the subject matter is missing and the
indulgence of members is asked for the omission
of such data; while care has been taken to avoid
a misleading conclusion, the figures given have not
been registered over a period long enough to
present an accurate and trustworthy reflection of
the capacity and efficiency of the plant.

The coal used has varied from a good grade of
Natal coal to the poorér description of Transvaal
productions; of which, analysis shewed the follow-
ing variation. B.T.U’'s 13960/10235, Moisture
51/3.8. Fixed and Volatile Carbons 77.1/88.96.
Ash 7.3/22.3.

The conclusion from tests of the varying des-
eription of coal would indicate:— that whether
used on a grate or in a powdered form, it is not
‘profitable to pay haulage at the rate £1 a ton on
ash:—that in the pulverised form coals having
a low ash fusion point which by themselves have
a tendency to troublesoma birdnesting can be
satisfactorily used by admixture with a relatively
small quantity of coal whose ash has a different
chemical constitution and fusing point; that in
some cases coal having a slightly higher calorific
value cannot be pulverised as cheaply or effecti-
vely as others with a lower value and the advan-
tage may be with the lower grade of coal; that
the cost of milling per ton may vary with the
deseription of coal used from 16 to 32 KW, and
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that no marked difference was noted in burning
of coal having fixed and volatile carbons content
varying by as much as 15%.

Operating presented little difficulty.

At low loads there exists a loss due to unburnt
gasses in the flue, which condition improves with
increase in load, attempts to effect moré complete
combustion by shortening the flame and getting
increased radiation from the front wall were un-
successful and resulted in the slagging up of the
brickwork about the burner.

The best performances recorded appear at the
higher loading and rates of firing, and are
probably a reflection of the higher furnace tem-
peratures, as the temperature of the gasses at the
damper were not appreciably increasd at this load-
with an evaporation at ehe rate of 6500
lbs per hour the fuel fired gave a figure to 7.8
Ibs. of water per Ib. of fuel or approx. 10 1bs. cor-

rected to 212°, while at a boiler loading of aprrox.
half the above rate the evaporation figure is 7%
worse and is consistant with the average results
of a month’s operation.

sh removal presents a problem, as the ash is
light and is practically air borne; of the total ash,
about 80% falls in the boiler on the floor of the
combustion chamber and between the tube
elements of the boiler, a further 109 is carried
up the stack and is carried into the atmosphere
with final dispersion over a very wide area.

The greater proportion of the ash lays in the
flue duct, and is costly to remove, whether done
by hand or mechanically.

The boiler house conditions are not good, and
under the present arrangement the natural
draught conditions permit a considerable amount
of dust to be blown out into the boiler room when
the tubes are being dusted. It is anticipated that
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these conditions will improve with the completion
of the installation of mechanically induced draught
equipment,

Shutting down the plant Js effected by doing
no more than cutting off the
pulveriser, with the single precautmn, that suf-
ficient time is allowed to clear the mill of coal in
circulation, before stopping the  driving
mechanism.

In the case of an emergency stoppage, traps
are provided in the mill to enable it to be cleared
by hand before restarting.

Starting up the plant after stoppage of an;
duration can be readily done in this paﬂ.\culal‘
installation, as the original two hand firing doors
were left as access doors to the combustion

ber. Starting up from the cold state can be
done expeditiously by building a heaped fire of
round coal in the opening behind the doors, to
warm up the boiler, and later, on starting up the
pulveriser supporting the combustion of the pul-
verised fuel by a torch or oil burner jet for about
an hour.

Restarting after a temporary stoppage presents
no difficulty, as it has been found that the com-
bustion chamber walls remain sufficiently hot for
any period up to two hours to ignite the coal and
resume smb!e firing conditions.

The maintenance, as referred to earlier, of the
unit type of pulverising mill is confined to cold
equipment, and the successful operation of the
plant depends to a great extent upon the design
of the machine.

Working as it does in a comparatively cold
state, access for renewals can be made instantly,
while the simplicity and light weight of the rotat-
ing and wearing parts facilitate the fitting of re-
newal parts, the time needed to fit the parts can
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be accurately forecasted, and the extent of the re-
placement work can be arranged to suit the time
available; for example, the spare rotor previously
fitted with new hammers and wearing plates, and
balanced ready for use, can be assembled and the
mill restarted with a total stoppage of not more
than an hour .

In regard to the renewals cost of the wearing
parts, the plant has not been in operation for
sufficiant time to express an op\mon It is noted
in this hat a
pulverised fuel plant. m)nc]ude that the life of ﬂle
grinding elements is inversely proportional to the
quantity of ash and pyritic sulphur in the coal,
and bears little relation to ease of grinding; and
are favouring the building up, by welding, of worn
parts with specially suited abrasion resisting alloy
steel.

I would thank you Mr. President and Members
for the opportunity of presenting these notes, and
should the subject prove to be of interest to other
members who may desire fuller information of
the financial and economic results of the instal-
lation of this type of coal burning equipment, I
shall be happy to afford all such information as
may become available when sufficient time
elapsed to confirm my anticipation that this
method of firing can produce valuable results in
small as well as large steam generating plant.

The President: Thank you, Mr. Hooper, for your
paper, and with your permission we will have the
diseussion to-morrow.

Agreed.

The Convention then adjourned for refresh-
ments.

11s1)



MR. STUBBS' PAPER (Continued)

On resuming, Mr. Stubbs showed a number of
slides illustrating the features of sub-stations in
the Council's Electricity Undertaking amplifying
his paper read on the previous day.

The President: We owe Mr. Stubbs a debt of
gratitude for the trouble he has taken in showing
us these pictures. (Applause.)

FILM ON CIRCUIT BREAKER TESTS.

1 now have pleasure in calling on Mr. England
to show us a film dealing with the Short Cireuit
Testing of Switchgear, which, 1 am informed, was
shown at the last Convention of the Incorporated
Municipal Electrical Association of Great Britain.

FILM ON TABLE BAY POWER STATION.

The President, after expressing thanks to Mr.
England, showed a film, on which he gave &

running W the
of the Table Bay Power Station.
The Convention adjourned at 1 pm.
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THURSDAY, 8th December, 1938.

The Convention resumed at 9.30 am. in the
Ball Room of the Arthur’s Seat Hotel, Sea Point,
the President in the Chair.

DATE OF NEXT CONVENTION.

The President: Your Council has again gone
into the question of the date of the next Con-
vent and has given very careful consideration to
the various points of dlfflcu]ty that arise in this
matter. As the outcome of its further delibera-
tions your Council have decided to recommend
that, having regard to all the circumstances, the
best possible dates are November 20 to November
28, 1989, inclusive, since that period appears to
conflict to the minimum extent with the
municipal elections in the various Provinces and
with the probable dates of other Conferences on
which Municipalities will be represented.

The dates recommended were agreed.
DISCUSSION ON MR. HOOPER'S PAPER.

The President: 1 now invite discussion on Mr.
Hooper’'s paper wheh was read yesterday.

Mr. F. D. Opperman (Capetown) : We offer our
congratulations to Mr. Hooper upon the excellence
of his paper. We have such little information
available on the operating of South African
Pulyerised Fuel Plant that there is quite a lot still

be done . Hooper referred to only one
particular type of coal pulveriser, but it may be
pointed out that there are other types that might
be equally satisfactory. T am sure we shall look
forward next year to having further details from
Mr. Hoover concerning his tests.

Ml’ hwmgler. The notes. on Mr Hooper's

ata comparntlvely smnll steam power station are
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of special interest to a large number of our
members in view of the increasing difficulty that
is being met with in obtaining the required
quantities of high grade pea coal for combustion
in mechanical stokers at the coastal towns and he
is to be congratulated on his courage in taking this
step to avoid the consequences of serious shortage
of pea coal supplies such as he has experienced in
the past and anticipates meeting in the future.
Although the larger Undertakings are to some
extent in a stronger position than others in this
respect we, in Capetown, using approximately 600
tons of coal per day, have also met with such
difficulty during certain months of recent years
as to cause us to instal coal crushing plant at the
Table Bay Power Station capable of producing the
whole of our present day requirements of small
coal from round or run-of-mine coal. This has
been done merely as an insurance against a
repetition of the menace to the maintenance of
full supplies of electricity that has been
experienced in the past through diminution in coal
deliveries to a point far below the requirements of
the local power stations.

The fact that a pulverised fuel installation pro-
vides a wider field from which coal supplies may
be drawn under such emergencies without serious
loss in efficiency when using lower grade coal is
also an important consideration to a power station
which might at any time be faced with the
position of having to accept virtually any grade
of coal from any available source and is a matter
to which I personally would give very careful
thought in connection with the design of any new
large power station in this district.

Mr. N. Reynolds (Johannesburg): Mr. Hooper
is to be congratulated on his contribution to a
subject which has received comparatively little
attention in this country. The problem of burning
South African coals in pulverised form offers a
wide field for intelligent experiment and obser-
vation.
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Mr. Hooper, in his Paper, refers to one type of
Coal Mill only, but it may be pointed out that
there are several other types which would give
equally satisfactory service under the conditions
specified. There are, of course, many cases where
the high-speed mill can be used with convenience
and advantage, and the majority of manufacturers
of pulverising plant have both high-speed and low-
~speed designs available, so that it is not the
purpose of these remarks to eriticise el('.her type
but rather to bring forward some of the main
features of each and to compare the system with
the more usual mechanical stoker.

It can be said that, other things being equal, the
maintenance cost of a slow-speed machine should
be lower than the similar charge for a high-speed
unit and this principle holds good, particularly in
the case of pulverising machinery.

In putting the case for the slow-speed type of
pulverising mill, there is one important point
which is often overlooked, this being in connection
with the drying of the coal before firing. Owing
to the much longer period during which the coal
charge remains in the slow speed mill, it is possible

to make use of a lower mean temperature within
the body of the mill than is the case with the
high-speed type of machine in which the coal
passes from feeder to furnace in something less
than one minute. This feature, I suggest, should
make for lower maintenance costs.

A further point of interest is in regard to the
flexibility of the two ‘main classes of pulveriser,
and in this respect it is true to say that the
fineness of the product from whatever type of
mill varies in inverse ratio to the quantity of coal
drawn from the unit, and bearing this in mmd 1(
‘would appear that the larger charge nf wnl in th
slow-speed mill being in a fine nd

ially ground condition, should otfer the ablhty
to make sudden demand for fuel with greater ease
than can be met by a high-speed type of mill con-



taining a very small quantity of coal which
remains in the mill for a short period only. Both
types of mill under overload conditions will
deliver a coarser product, but the large slow-
running mill has a_reserve of coarser particles
awaiting fine grinding, whereas the small high-
speed machine must pass the required quantity of
coal straight through without loss of time.

Dealing in more detail with Mr. Hooper’s paper,
it would seem that the question of coal is one that
requires special attention, and it may even be
necessary to make use of carefully compounded
mixtures of coal in order to avoid slagging and
bird-nesting troubles. Such a position occurs
with stoker firing only when the poorest grades of
coal, having a calorific value below 9,000 B.Th.U.’s
per Ib,, are used, and it is even possible to burn
such low grade fuel without admixture on modern
mechanical stokers with correctly designed arches
and furnace setting, In this connection it may be
of interest to members to know that at one in-
stallation in the Union, coal, of which approxi-
mately 50 per cent. passes through a f;” mesh
sieve, is_being successfully burnt on a modern
design of mechanical chain grate stoker.

On the score of flexibility, it has been claimed
that there is an advantage in favour of pulverised
fuel plant, but I suggest that a modern mechanical
stoker, with a properly designed furnace, will meet
all the average, every day fluctuations of load
which are met in Municipal service.

May I say that, having in mind the short time
the plant has been in commission, Mr. Hooper has
been able to give us a great deal of information,
and I add my hope that at the next Conference we
may hear further from Mr. Hooper after he has
had the opportunity to study the behaviour of his
plant for twelve months.

The President: Mr. Hooper has kindly consented
to communicate his reply.
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REPLY (Communicated by Mr. J. Hooper)

Replying to Mr. Swingler: The increasing
dependence of the community in general upon the
uninterrupted continuity of electricity supplies for
health, wealth and comfort is not confined to the
larger towns. The smaller country towns with
little pretensions are users of electricity in these
times, to an extent that perhaps may not
realised by superficial acquaintance, and any
interruntion or threatened interruption of the
continuity of supply, cannot be cont
lightly, it would not be tolerated.

I think Mr. Swingler has put his finger on the
most important point which I was endeavouring
to present in the paper under discussion, that is
the desirability, in planning power station equip-
ment, to meet the changing position of coal supply,
and the possibility of taking advantage of develop-
ment in the science of combustion, where such
developments can be applied and profitably
utilised.

n the coastal areas of the Cape the delivered
cost of coal is relatively high and the high-speed
pulverised fuel mill equipments do offer possi-
bilities of attaining efficient combustion at low
capital cost and at the same time will enable
operations to be continued with widely varying
descriptions of fuel should the necessity arise.

Replying to Mr. N. Reynolds: In putting for-
ward the case for the slow-speed type of mill Mr.
Reynolds submits that the maintenance costs of
the slow-speed machine should be lower than those
of the high-speed type of machine, a comparison
of the maintenance costs of the pulverising units
alone would probably support the assumption. I
would suggest, however, that a more equitable
comparison would be to include in the slow-speed
mill costs, the maintenance of the ancilliary equip-
ment where the advantage would probably favour
the high-speed unit.
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In regard to the drying of the coal the Unit
type should show an advantage as the quantity
of air to the mill is greater and may be as much
as 60-70 per cent of the total air. It is passing
through the mill at a high velocity, in a state of
turbulence, and in very intimate contact with the
coal in its most finely divided state, all being
conditions which should be favourable for the
exchange of heat and rapidly drive off excess
moisture from the coal.

In regard to the point of flexibility, if the mill
is designed to effectively pulverise up to a
specified quantity per hour or per minute, any
increase in size to serve the purpose of a storage
bin for overload conditions would adversely affect
the operating cost by increased first cost.

In regard to the selection of coal there is a very
marked variation in the constitution of coals
found in the Union. Ash with a low fusing point
is not confined to the lower grades of coal, in fact
one of the best qualities of the Natal coals is
extremely difficult to use at high rates of
steaming on a stoker grate on this account, a
difficulty which has been found to be more easily
overcome by mixing through the puiveriser than T
had been able to attain by the same means on the
stoker grates.

Whether stoker fired or fired in a pulvarised
form, careful selection of coal to suit furnace
conditions can effect a substantial reduction in
maintenance charges.

It is indisputable that very considerable
improvements have been made in the modern
mechanical stoker and that many of the out-
standing steam generating performanes have and
are being consistently attained with stoker fired
plant, but my limited experience does encourage
the hope that a pulverised fuel fired plant can
offer efficient operation, a flexibility, control in its
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simplest form, a wide choice in grade and size of
coal used at a first cost that makes it accessible
and valuable to the small station,

SUPPLY REGULATION—SUB-COMMITTEE.

the ion of
the Electrmty Supply Regulations, your Council
realise that any steps that Dr. van der Bijl may
take require action on the part of the Municipali-
ties to give effect to them, and it has been
suggested to the Council that each Province
should appoint a representative to serve on a sub-
committtee whose duty will be to see that the
way is made smooth for carrying out the Regula-
tions. If you are in agreemnt with that I shall
be pleased to receive mominations for the sul
committee,

The following were nominated and declared
elected: Messrs. Harvey (Springs), Gyles (Dur-
ban), Eastman (Capetown) and Pirie (Bloemfon-
tein), with the following as alternates: Messrs.
Ewer (Pietermaritzburg), Hugo (Pretoria),

Rossler (Cradock) and Behrens (Port Elizabeth).

RELIEF OF RATES.

The President: There is one other important
matter to be dealt with, namely, the question of
the Relief of Rates. You will remember that a
sub-committee was appointed last year to go into
the question with a view to reporting to this
Convention, This sub-committee held a meeting
a few days ago and discussed the matter with a
view, if posible, to submitting a unanimous recom-
mendation. I regret to report that it was found
impossible to obtain unanimity, and the sub-
committee is, therefore, unable at this stage to
submit a report to the Convention.

Mr. Swingler: I am sorry you have adopted the
easier method of putting this question into cold
storage. 1 also feel that you will never get
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unanimity on this subject. If you do not deal with
the principle you will never get anywhere. It is
! purely a matter of principle, and I do not see that
we should worry about anything else. We have
no right to come here unless we say what we
mean. I have been in the service of my Council
for 21 years, and I have not hesitated to say
exactly what I thought, and my Council do not
think any the less of me for that. You will never
get anywhere with this if you only consider how
it is going to affect your revenue and in how far
it can be used as a taxing machine. T hold the
honest _conviction that it is wrong in principle,
and it is the principle that matters. (Applause.)

Mr. Clinton: Does Mr. Swingler suggest that
the sub-committee shall continue in office?

Mr. Swingler: It can do no harm. (Laughter.)

Councillor James: I think when Mr. Swingler
says he thinks it will do no harm he is speaking
with his tongue in his cheek. He is not going to
lie down because he was unable to do anything
this year, and I feel sure that he will go on
hammering away at the principles involved. Last
year Mr. Spilkin put forward the view that part
of any surplus should be returned to the con-
sumers, and Councillor Hofmeyr stated that he
did not agree in principle that large amounts
should be taken from an Electricity Undertaking
for the relief of rates, but in his own Municipality
of Stellenbasch he felt it was only right that large
consumers should get back a little. I think we
should go on and explore the avenue suggested by
Councillor Spilkin. It cannot do any harm, and
it may be that we shall be able to do a little good.
(Applause.)

Councillor Robbins (Maritzburg): I hope we
shall not have the whole debate over again. We
have pursued this subject ad nauseum. I do hope
we shall not waste the time of the Convention by

going all over it again. At last year's Convention
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1 said we had a rough road to hoe. How long and
hard it was I did not then realise, but when I got
back I was promptly told I should not have voted
as I did, but they could never convince me, as an
accountant, that the views put forward by
Councillor James were not right. (Applause.)

Councillor Capell (Durban) : This matter is not
founded upon the facts that some would have us
believe. We have the fact that municipal trading
undertakings are there to assist the ratepayers.
In Natal we have the classical example in Durban
to show that it is ridiculous to try and prohibit a
contribution going to the users of the Under-
taking. The Provincial Council prohibited the
Durban Municipality from taking a 4 per cent.
contribution towards the relief of rates from the
Abattoir because they felt that the users would
not benefit. It has been found that this view is
founded upon a fallacy. You will find that the
same thing was donme in_connection with the
Electrical Undertaking. I feel that we have
reached a stage in our Electrical Undertaking
where it is no longer an inducement for the con-
sumer to increase his supply or to provide any
additional bentfit when we have reduced the
tariff. Tariffs can be reduced to a figure at
which they do not represent any real benefit, and
1 am speaking as the representative of an Under-
taking which supplies Electricity at the lowest
price in the Southern Hemisphere to the domestic
consumer. We take from the Undertaking a large
sum for the relief of rates, and we also make the
Undertaking pay for street lighting, and despite
that, we can supply current at a rate which which
it will not be any real advantage to the consumer
to reduce any lower. We have just made reduc-
tions to the extent of £26,000, but I feel that the
actual amounts in cash the various consumers
will receive as a result of this reduction are not of
any great material benefit. It is far better, and
of far greater advantage to the town as a whole
for that money to be spent upon the useful
development of the City and the provision of
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amenities. 1 feel that if this agitation were to
succeed the same thing would happen as has
happened in Natal in regard to our Abattoir.

Councillor Spilkin: This matter was very
thoroughly thrashed out by the Committee, and T
would like this Confercrce to keep one point at the
back of its mind—who is the man who has to
shoulder the whole burden of the town? Is it the
property owner or the ratepayer? Who has to
carry the responsibility for any losses, the
property owner or the small man? This is a
point that confronts the small Municipality par-
ticularly, where you have your various trading
concerns, the costs of which are invariably greater
than those of a private concern. Unfortunately
we have to look to our electric light to help us ou .
That is the only department that makes a profit
and the man who has any interest in the town
cannot object to its helping towards its upkeep.
Then you come to the position of the town where
there are Government buildings and where the
property owner has to shoulder his portion of the
expenditure. It would be very difficult to apply
a hard and fast rule in a matter of this kind, and
it would be bad policy to try and get the
Government to interfere. We feel we have
quite enough Government interference already.
(Applause.)

Mr. Rodwell: T hope we are going to get along
with the agenda, and, therefore, I second the
proposal that we get on with our work.

The President: I must declare the discussion
closed unless someone has a new point to raise.
The next paper is by Mr. Milton, and 1 have
pleasure in now calling upon him.
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Automatic Plants for Small
Municipal Schemes.

by W. H. Milton,
Electricity Supply Commission.

The paper which I had the honour to present to
the Association in Johannesburg in 1935, included
mention of the possibility of utilising automatic
generating plant for Municipal schemes when
potential revenue was insufficient to support a
permanent staff. This was done in the hopes
that your members mignt express their views on
the introduction of such plant, particularly from
the aspects of employment and the prospects of
the ultimate success of an undertaking inaugur-
ated on this basis.

During the course of diseussion on my paper,
Mr. Muller made the very pertinent statement
that very few of the small schemes (in this
country) were self-supporting from their incep-
tion, but he attributed this mainly to the high cost
of distribution required to reach scattered con-
sumers making up a typical small lighting scheme.
He also pointed out that with present day pro-
gress, there is very little to recommend the use of
direct current in favour of alternating current,
even though a restricted hour service is decided
to be essential at the time of inauguration of the
scheme,

While condemning direct current, he claimed
that a few storage batteries have given excellent
service, but most have been a failure due to in-
evitable abuse, and that, once installed, replace-
ment of cells has been the line of least resistance.

es)



When you Require

SWITCHGEAR
FOR ALL
PURPOSES
POWER
TRANS-
CABLES FORMERS

TRANS-

ELECTRO-
MISSION
STATIC et
Oonderers Equipment
LANDIS ES.LA,
and GYR UHTING and
N
METERS ONDOR

L.D.C. MOTORS

ND
ALTERNATORS

SWITCHGEAR ASSEMBLY WORKS IN JOHANNES-
BURG. COMPLETE INSTALLATIONS BY OUR OWN
. STAFF.

A Specialist in Every Branch is at your Disposal
Withouit Obligation.

JOHNSON & PHILLIP
— SOUTH AFRICA (PTY) LTD. —

Charlton House, End Street, Johannesburg.
P.O. Box 1365, Phone 22-4786 (4 lines) 'grams. ‘SAJUNO' Johannesburg.

AGENTS IN ALL PRINCIPAL CENTRES.




Sole Distributors
in South Africa for . . .

THE BRITISH THOMSON-HOUSTON COMPANY, LIMITED,
CALLENDER'S CABLE & CONSTRUCTION CO., LTD.
J. A. CRABTREE & COMPANY, LIMITED.
HEYES & CO., LTD.—~Wigan Prismatic Fittings.
*HELDITE' JOINTING COMPOUND.
KELVIN, BOTTOMLEY & BAIRD, LTD.

F. SAUTER & CO.—Time Switches.

JULIUS SAX & CO.—Bell Material.
SIMPLEX ELECTRIC CO., LIMITED.
STERLING VARNISH COMPANY.

THE MICALAC CO.—Mica Insulating Varnish,

Wilson & Herd, Ltd.

ENGINEERS

Head Office :

NORTHERN TRUST BUILDING,
28, HARRISON STREET,
P.0. Box 3068, Tel. Add.: “WILSHERD.”  "Phone 38-4684.

JOHANNESBURG.
WILSON & HERD ENGINEERING CO. (Pty.) LTD.
P.0. Box 1459, 19/21 Sea Street, "Phone 2-7883.

CAPE TOWN.




In defence of the Engineer-in-Charge of these
smaller plants, he pointed out that he is nsunlly
his own shiftsman, linesman, ete., and “

train a local lad or two to assist hlm whlch must
lead to neglect.”

While Mr. Mail implied that automatic plant
would only be of use for supply to from 50 to 80
consumers for lights only, he added that an en-
gineer would be needed to look after the under-
taking which to some extent defeated the object
of such plant.

Mr. Clutterbuck pointed out that Regulation 11
(1) of the Factories (Amendment) Act of 1931
required the operation of machinery to be in
charge of a competent shiftsman, though he had
powers to grant exemption, and that he was pre-
pared to take the reasonable view and consider
each case on its merits, with the qualification
that any exemption granted would cease to have
effect in the event of any increase in the capacity
of the plant, at which stage the position would
require to be reconsidered. He expressed the
fear, however, that the introduction of automatic
plant would not react satisfactorily on employ-
ment, as his with sm:
had shown him that any instruction to provide an
operating staff, after having used an automatic
plant, would be likely to be met with strong op-
position.

Dealing with the electricity distribution aspect,
however, he pointed out that an arrangement,
whereby automatic plant might be placed in
charge of an inexperienced person, could not be ac-
cepted, as his evidence as regards the number of
accidents occurring on small Municipal distribu-
tion systems indicated that, for the protection of
the public, it is necessary that a competent person
should be placed in charge of electricity supply
undertakings, however small.
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The ‘“reply to discussion” dealt briefly, inter
alia, with these points. I feel, however, that suf-
ficient interest was shown in this section of the
former paper to warrant the preparation of the
present paper.

It may be significant that since the Convention
at Johannesburg, five of the types of plant I had
in mind have proved acceptable for installation,
and at the moment, two of these operating as
fully automatic plants, are actually in service. In-
sufficient time has elapsed to enable to enable any
opinion to be expressed as to the effective func-
tioning of the plant in question, but a contribution
at a later date from the Consulting Engineers con-
cerned, would possibly prove welcome to your
Association.

From an economic point of view, it is first neces-
sary to decide whether or not the installation of
automatic equipment will show a saving taken
over a sufficiently long period. In this connection
it must be accepted that as soon as the scheme is
in a position to meet the cost of employing an
operating staff, the owners will be required by
law to employ such a staff, thus rendering the
automatic features redundant to a large degree.

In many instances, projected small schemes are
considered for adoptmn on the basis of staff at
such low rates of pay that it is unreasonable to
presume that the plant would receive competent
attention. When such schemes are adopted, it is
usual to find after a brief interval that neither the
owners of the plant, nor the staff are satisfied,
and the finances are suffering. In brief, not only
is the plant badly abused (neglect is abuse) to the
detriment of the owners, suppliers, and manufac-
turers of the plant, but a false impression of the
possibilities of electricity supply is created.

To equip'a generating installation with auto-
matic devices is not a very expensive matter
(though the cost is certainly appreciable), but it
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is necessary to compare the cost of the equipment
with the sum whmh would otherwise be spent on
salaries and wages over a period if the plant were
not made automatic at the outset.

Attendance cannot be dispensed with entirely,
as occasional supervision is required for normal
maintenance, and therefore for the purpose of com-

parison, the “automatic” scheme must include a
portwn of the salaries and wages bill of a com-
pletely attended plant. This aspect introduces the
possibility of consideration being given to semi-
automatic equipment with provision for attendance
at the power station during the peak load period

Little difficulty is likely to be experienced in
arriving at a decision in these matters, use
border-line cases are not likely to occur, the
salaries and wages bill of a small scheme being
such a large proportion of the total annual ex-
pend:ture that the d.\fference between the two
types is very conside

Before considering the principal functions to be
performed by automatic equipment, it is necessary
to visualise the possibilities of both the direct cur-
rent and alternating current systems of supply. If
the alternating current system is adopted and ap-
pliances are used by consumers which are not of
the “Universal” type, then it is necessary that
rotating machinery be employed throughout the
period of supply. If, on the other hand, consumers
are not permitted w make use of any apparatus
which is not of the Universal type, then it might
be possible to arrange the feeder and reticulation
circuits in such a manner that, during very light
load periods, the three phase, 4 wire feeder system
could be converted to a 2 wire system by change-
over switchgear.

If this could be done effectively, it would be
possible to provide a battery to maintain supply
during light load periods, the battery being
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charged by means of either rotary or static con-
verting equipment at convenient times. If such
a scheme is contemplated, it would, of course, be

necessary to make sure that the neutral (or “4th
wire”) would be of sufficient cross section when
acting as the “return” for the three phase wires
as one conductor.

This should not present an insuperable diffi-
culty in view of the extreme difference between
the currents carried at peak load (for which the
three phase system would be designed) and the
current loading during light load periods. If the
ratio of difference were 3 to 1 and the neutral con-
ductor were the same size as the outer or “line”
wires, the neutral would carry not more current
during light load than the outers during peak
load, but the volt drop would, of course, represent
a higher proportion of supply voltage at the time.

Having in mind these possibilities of supply, the
following may be regarded as the principal fea-
tures to be taken care of in the design of an auto-
matic power plant :—

1. Features Common to all Systems :
(a) Automatic mnina of the prime movers.
(b) Protection
(i) Failure of umumng water ;

(iv) Excessive temperature of lubricating oil ;
(v) Bearing seizure ;
(vi) Overspeed.

(c) Voltage Regulation.
(d) Automatic paralleling equipment, if two sets are
operated in parallel.
2. Partioular features of direct ourrent plants :

In addition to the requirements mentioned under 1,
automatic equipment must be provided for —
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(a) Shutting down the generating plant at some pre-
determined minimum load ;

(b) Starting up at predetermined maximum load on
the battery ;

(¢) Voltage control on the busbars both during the
battery discharge and battery charging processes
to maintain suficiently constant, feeder voltago 5

(d) Effective charging of the end colls ;

(e) Protection of the end cells against excessive
charging ;

(1) Effectively charging the battery as a whole, irres-
pective of the characteristics of the load of the
undertaking.

3. Simple alternating current schemes :

The additional pmnnnnu mentioned above in (1) need

not be expanded at thi

(4) Plants to supply both alternating and direot current :

In to the features under (1) above, the
fnllowmg wou.ld be required :—

(a) Equipment to ensure that the A.
supplies could not be interconnected ;

(b) Automatic change-over switchgear to regroup the
wiring appropriately to suit alternatively cach of
the two types of supply ;

and D.C.

(¢) Direct current voltage control to maintain effec-
tively constant feeder voltage throughout dis-
charge of the battery ;

(d) Means for the adjustment of the charging rate
to match the loading on the battery ;

(e) Load operated control equipment to ensure trans-
C.

4 nhrtuu e
and “ stopping " equipment similar to that men-
tioned in (2) above).
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Apart from these principle aspects there are
many details which must receive very full con-
sideration, being of sufficient consequence as to
mar the success of any contemplated scheme is
neglected.

In a manually operated station which is well run,
steady voltage and constant supply are probably
two of the most important aspects from the con-
sumers’ point of view. To give satisfaction as
regards steady voltage it is usual to equip a station
with ic voltage perating on
the generator exciter circuits. This is done in
addition to providing a feeder and reticulation net-
work designec to secure feeder voltage drops of
reasonably low values. A similar service therefore
must be given from an automatic station if it is
to be accepted by the consumers as a satisfactory
undertaking.

In order to maintain uninterrupted supply it is
necessary that generating plant and equipment
must be maintained in good order and condition.
With oil engines as prime movers this necessitates
the routine cleaning of valves and/or ports and
tuning of atomisers. This work cannot be said to
be necessary at any fixed interval of time because
an oil engine running for a lengthy period at very
low loads will require more frequent attention than
one operating at reagonably high loads for the
same length of time. i.e. Plant load factor has an
impartant bearing on routine maintenance,

An automatic plant, therefore, which only re-
quires the operation of the oil engine prime movers
at times of relatively high load, and includes
equipment to maintain the load on the generators
at a high load although the network load may be
low during the battery charging process, has a
decided advantage over automatic plant which re-
quires the operation of prime movers continuously
irrespective of the magnitude of the load, unless
arrangements are made to instal several oil engines
of “graded” sizes to suit expected load variation.
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The modern storage battery is an offective pisce

wﬂl have a long efflclent life. This statement
can be accepted whether acid or alkaline type bat-
teries are used. With certain reservations a stor-
age battery will give efficient service throughout
a load range variation from full load to very low
loads and it does not therefore suffer the same
disabilities as the oil engine in this connection.

TYPE OF LOAD TO BE SUPPLIED :

The requirements of the plant depend on the
form of the daily load curve, and therefore it is
necessary to determine this from the nature of the
potential consumers any projected scheme is to
supply.

In the experience of Engineers in this country
it is found to be a general rule that at the incep-
tion of a very small scheme, very little use is made
of electricity except during the hours from about
dusk to 9 or 10 p.m. During the remaining hours
of darkness electricity is rarely used except for
street lighting purposes and for pumping the town
water supply if this is necessary. During the
day, however, electricity is often used for the usual
household accessories such as irons, kettles and
hotplates and occasionally for cooking when the
tariffs have been correctly designed.

In the author’s view the extent to which elec-
tricity is likely to be used for purposes other than
lighting is influenced to a far greater extent by
the tariffs for supply than by the type of con-
suimer supplied. Even in relatively poor com-
munities, if hire purchase faci lmu are available
for the of if
m available at reucmble priees, though it may

be used as a luxury at the outset, such consumers
are the first to realise the benefits of electricity
as an essential to household economy particularly
in the matter of minor luxuries.
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Considerably good work could be done in many
communities by a series of lectures and demon-
strations framed to educate consumers in the
economic use of electricity and its reflection in
reduced expenditure on the materials used by the
housewife due to certainty of results. For example,
failures should never occur where the housewife
understands and makes use of the devices for in-
dication and control which may be obtained with
an electric range.

As it is not always possible to secure a decision
as to the extent to which efforts will be made to
develop an undertaking it is often extremely diffi-
cult to forecast with any great accuracy the pro-
bable “shape” of the load curve,

For the purpose of analysing the merits of the
alternative plants available, however, the following
has been taken as a typical case for the purpose
of this paper :—

It is assumed that the load commences to rise
steeply towards the peak at say 5 p.m. and by,
about 6 p.m., a peak of 7 kW occurs.  Street
lighting would contribute approximately 1} kW to
this peak and it may be assumed that with street
lighting maintained from say 6 p.m. to 11 p.m.,
the load on the plant by 9 o'clock will have dropped
to approximately 15kW. From 11 pm. till 5 p.m.
the following day the average load may be taken
as about 1 of a kW, though there is no doubt loads
of the order of 1 kW will be likely to occur for
short periods.

If a curve of this nature is summated it will be
found that the total units sent out would be of the
order of 24 units per day or an average load of
1 kW. The load factor of the undertaking as-
sumed would therefore be about 14%, which for
purely lighting schemes such as that visualised,
may be somewhat high. This indicates that, on
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the basis of a peak load of TkW, the peak load
period in the foregoing assumption is more pro-
tracted than may be expected in practice.

With the development of the undertaking
would be reasonable to assume that the off-] pea.k
load would increase to a somewhat greater extent
(by proportion) than the peak load, that is the
load factor would improve, but an improvement
beyond 209 would indicate fairly extensive use
of electricity for domestic purposes (unless an

“off-peak” water pumping load is of appreciable
magnitude).

If industrial supplies are likely to be required
such as for small mills, then their load would
probably exceed the normal peak load of a small
town, and the revenue of the undertaking should
be sufficient to enable the local authority to em-
ploy shiftsmen to take charge of the plant. Such
cases, therefore, do not come within the scope of
this paper.

A further characteristic which must be aceepted,

is that the load is concentrated in a relnhvely
small area and that supply to distant consumers is
not contemplated. If this is not assumed, it might
be essential to adopt the alternating current
system of supply, direct current being unsuitable
for long distance transmission in the case of small
undertakings at their inception.

On the basis of the foregoing, the author has
formed the opinion that for the type of service re-
quired in small municipal schemes the dll'ect cur-
rent system incorporating a battery will generally
be found to be preferable and for this reason this
type of scheme will be dealt with first.

DIRECT CURENT SYSTEM INCORPORATING A
BATTERY.
(a) Choice of size of generators :
Having in mind that the example assumes a
peak load of T kW the plant selected would be re-
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quired to meet this and should have a margin for
develapment The first question to decide is
whether or not standby generating plant is neces-
of plant under consideration
mcludes a battery. the battery itself might con-
stitute the standby, though its primary purpose
might be to energise the reticulation system when
the generating plant is shut down. Tt miust be
borne in mind that a battery should pass through
a cycle of apprecmble discharge and charge if it
is to be maintained in a healthy state. If, there-
fore, the battery is to provide standby it would
uire a relatively large capacity to ensure that
sufficient charge would remain at the end of any
normal day’s run to enable it to take the entirs
load during the peak period without excessive drop
in voltage. If capacity is chosen to permit this
the proportion of discharge during the day will
constitute a small fraction of the battery’s possible
output because the majority of the output during
each day occurs during the peak period. It then
follows that the cycle of charge and discharge
during normal operahon would not effectively
exercise the battery.

For this reason it seems desirable that standby
generating plant should be provided, even at the
disadvantage of greater capital cost of the scheme,
Allowing for possible development in excess of a
TkW psak lt might at first seem demrsble to in-
stall two 10 kW generating sets as would
provude a eompleu standby generaﬁor at times of
peak load. On the other hand, however, generat-
ing plant has an overload capaclty and as the plant
is to provide for possible development of the under-
taking, it would be reasonable to encroach on the
overload capacity during a state of emergency (i.e.
when standby plant becomes necessary). Further
it is reasonable to assume that the battery which
should also be chosen to allow for some develop-
msnt could be called upon to assist in supplying

he load during the peak period under emergency
wndmnm With these aspects in mind, two 5 kW
generators should meet the reqmrements
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The characteristics of the generating plant must
also receive special consideration because of the
requirements of the battery. This aspect is men-
tioned in greater detail later in the paper.

(b) Choice of Battery :

The success of the proposals will depend to a
great extent on the effectiveness of the battery.
If the battery is too small, it would be of no use
during the emergency conditions visualised, while
on the other hand if too large, the battery will
not be sufficiently exercised to promote its life,
and the cost of the scheme will have been in-
creased to no advantage.

In order to arrive at the size of battery required,
the possible output and loading at various stages
of discharge must be considered in detail.

In the first case, therefore, the battery would
be called upon to supply 105 ampere hours, and
in the second case an output of say 20 ampere
hours might appear sufficient. Having in mind
provision of a suitable margin, it would be as
well to select a 125 ampere hour battery or a 75
ampere hour battery (rated on the basis of the
10 hour rating) and probable behaviour of the
battery should then be examined for verification
of the selection.

The number of cells required, will be determing
by the feeder voltage with allowance for permis-
sable variation of busbar voltage and also having
in mind that the volts per cell from a battery
vary according to the state of discharge and the
loading on the plant. It is therefore necessary to
continue the study on the basis of ‘the probable
state of discharge of the battery and the loading
at various times throughout the 24 hours. This
examination is assisted by the reasonable assump-
tion that the cells will be in a fully charged state
shortly after the end of the p-ak period, as nor-

mally the generating plant will operate at times
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of peak load and when current is available will
charge the cells, the charge continuing to com-
pletion in view of the relays installed on the
switehboard for this purpose.

On the basis of the loading assumed, the output
in both units and ampere hours taken progressive-
ly from the commencement of the low load period
are set out in the following table :—

T e S S e
11 p.m. (commencement
of low load) 0 0 1 ampere,
5 pm. 20 4.5 »
6 p.m. 35 0 80 amperes
7 pm. 53 - 2,
8 pm. 7 E i R
9 p.m. 91 21.0 ; b
11 pm. 105 = L A
11 p.m. 105 240 1 ampere.

As regards battery output, two conditions apply :

(1) that the battery should be capable of supplying the
entire requirements for 24 hours to meet emergency
conditions, and ;

(2) that the battery is only required to carry the output
during the load period with a margin for assistance
of the generating plant at times.

On the basis of the general characteristics of
the two types of cell normally available, namely,
acid and alkaline types, the table attached as
Annexure I has been drawn up to show the volts
per cell at various times throughout the 24 hours
for the conditions assumed, and at the same time
a column is added to the table to indicate the
number of cells which would be required to be
connected across the feeders to maintain 230 volts
across the busbars.

In pncuce the end cell switching arrangements
devised to the requisite number of cells
across the feeder for the varying cell voltage con-
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ditions would provide for cutting in or out equal
groups of cells, which introduces voltage variation
on the busbars. Provided this variation is kept
within reasonable limits of, say, approrimately
plus/minus 3%, this practice is acceptable as the
the expense of switching for cutting in or out in-
dividual cells would far exceed the value of the
advantage of very close regulation obtained.

On the basis of the end cell switching arrange-
ments permitting a voltage variation of approxi-
mately 5% from the assumed standard pressure
of 230 volts, at the power station, the end cell
blocks shonld at no time be subjected to a voltage
of more than, say, 1s volts under all normal oper-
ating conditions. The highest voltage per cell is
experiencd at the end of the no charging pro-
cess; this voltage establishes the maximum num-

1r ‘?f cells which may be incorporated in one
lock.

On the basis of 2.65 volts per cell for lead acid
cells, 4 or 5 cells per block would be permissable
whereas for the alkaline type of cell on the basis
ofa volmge of 1.86 volts at the end of the normal
charge, 6 or 7 cells would be permissible per block.

The table in Annexure I forms the basis of the
selection of the total number of cells. Tt will be
seen that on the basis of the minimum busbar
voltage and the minimum permissible cell voltage,
121 lead acid cells or 207 alkaline cells would be
required. The minimum cell voltages mentioned,
however, are based on a relatively high rate of
discharge and these figures would be too low for
a small discharge rate.

1t is evident that the lowest permissible voltage
would occur on high loading if a 75 ampere-hour
battery is used and therefore the full number of
cells may be used without fear of incurring the
risk of an over-discharged battery. In the case
of the larger battery, however, even the peak load
on the plant will not produce the minimum volts
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permissible per cell, though a 24 hour discharge
will completely discharge the battery. It is there-
fore desirable that the number of cells should not
appreciably exceed say, 118 lead acid type or 184
alkaline type, corresponding to minimum cell vol-
tages of 1 9 vol'.s per cell nnd 1.22 volts per cell
respectively.

In each case the total number of cells will be
established by the fact that the minimum number
of cells (selected for the highest voltages per cell
at end of charge) will have added to it in series
predetermined “groups” of end-cells.

The minima shown in the table are 90 lead acid
and 127 alkaline cells respectively and, assuming
groups of end cells containing 4 lead acid and 6
alkaline cells. the suitable total number of cells
woule

(a) 75 ampere hour lead acid 90 + 8 X 4 = 122 calls

(b) 75 ampere hour alkaline 127 + 13 X 6 = 205 cells

(e) 125 ampere hour lead acid 90 -+ 7 X 4 = 118 cells

(d) 125 ampere hour alkaline 127 + 10 X 6 = 187 cells

It will be found in practice that there is a eriti-
cal number of cells such that the majority will
be well used but the last bluck little used owing
to the rapid drop in voltage as the peak load comes
on. For this reason the number of cells mentioned
ahove would have to be examined from this aspect.

A further feature which must be accepted is
that, at the end of charge, the voltage must
allowed to rise above the normal maximum in
order to trip out the generators at this stage and
not at normal transitions of the end cell switchgear
at an early stage of charging.

The foregoing analysis shows that if the battery
is one which is to supply the entire output for
24 hours in emergency (after receiving a complete

nm



charge), normally the generating plant will start
up nightly (by a “load relay”) and will remain
in service throughout the peak period, the total
discharge from the battery under these conditions
would only amount to the discharge during the low
load period plus a short discharge as the load rises
steeply towards peak (excluding the discharge re-
quired to start the generator which is small).
Actually the total discharge would be 20 to 25
ampere hours, and with say a 125 ampere hour
battery, this would mean that the cells would only
be exercised to the extent of approximately a 20%
cycle. This would not improve the performance
of a lead acid type battery and would probably
result in considerable loss of capacity in the case
of an alkaline type.

Whilst it might at first appear that a 25 ampere
hour battery would suit the conditions as regards
“cycle,” it would probably be too small to start up
the generating sets and would be unable to assist
the generators to any extent should such an emer-

cy occur. The battery must, therefore, have
a capacity between 25 and 110 ampere hours. To
provide for the increase in demand which accom-
panies the progress of an electricity undertaking,
a battery of the order of 75 ampere hours capacity
is probably the smallest which would meet the re-
quirements of the above example quite satisfac-
torily.

During normal conditions of working the table
(Annexure 1) indicates that the battery would be
exercised to the extent of 33 to 35% of its capacity,
and with development of the undertaking, this
use might increase to approximately 50% of its
capacity before extensions of generating plant

i ic opera-

e of
tion in favour of an attended station.

Three further features of the batteries which
are of importance are :—
1. The electrolyte should not be allowed to fall below the
level of the top of the plates. “Drying out” of a
portion of the plate in @ lead acid type reduces the
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life of the section uffected though the capacity is
not seriously impaired. In the case of the alkaline
type, however, the dried active material cannot be
restored to activity and the section affected is lost
permanently with resultant loss of capacity

2. The alkaline type is most seriously affected by high

temperatures and, it is frequently claimed, requires
more distilled water “for topping up” than the lead
acid type, particularly under the high temperaturo
conditions met in South Africa.

The alkaline colls must each be insulated for normal

total voltage as the cells are conductors, whereas
this is not necessary with the lead acid type, the
containers heing of insulating material.

(c) Generating Plant Charaoteristios :—

The current/voltage characteristic of the gener-
ating plant is of importance in its relation to the
type of cell selected.

In the case of the lead acid cell it is desirable
that the charging rate should be reduced as the
fully charged condition is approached in order to
reduce the violence of gnssmg and “scrubbing” of
the plates. On the other hand, in the case of the
alkaline cell it is an advantage to have a high
charging rate as this maintains the capacity of the
cell, loss of capacity accompanying continued low
rate charge and discharge cycles.

The alkaline cell does not however accept any
charge when small currents are passed through
it, whereas any current, however small, passed
through the lead acid type of cell, produces the
necessary chemical reactions for “storage” of the
charge.

Certain plants are designed to incorporate “con-
stant current generators and others provide for de-

creasing the voltage as end cells are cut out of
circuit. In the author’s opinion, the choice
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between these two types of generators depends on

during dmrgmg ere are a number of cells be-
tween generator “input” lead and the feeder
“output” lead which must carry the total load of
the undertaking or the total generator output,
whichever is the greater.

Where two generators are run at times of peak,
the position may be eased if it is arranged that
one of the two is connected direct to the busbars
with suitable voltage control to avoid excess vol-

. The choice of machine to be so connected
should be by means of a manual preselector switch.

EFFICIENCY :

The overall efficiency of operation of the above
types of plant cannot readily be arrived at by
calculations in order to forecast performance,
though it is probable that the operating results

can be as closely forecast, almost as well n.s the
q)emtmg results of sunple generating plant

For the purpose of comparison the following is
my estimate of the annual operating cost of plant
described under this section including an hour
battery.

BASIC DATA :
Plant installation .. Two 5 kW generating sets.
One suitable battery.

Automatic switchboard designed to
start No. 1 set on low voltage or a
lond in excess of 2 kW and to start
No. 2 set on a load in excess of
5 KW ;

t0 stop No. 2 set when the load falls
below 4 kW and to stop No. 1 set
when the battery is fully charged

Peak load .. .. 7kW.
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Units per diem .. 24, (say 8,600 per annum).

Hours run by each  Approximately 2,000 hours,
set per annum ..
Staff ©« e One part-time attendant at n con-
tract rate of £10 per month,

CAPITAL EXPENDITURE :

(a) Network, Feeders, Buildings, ete. .. £1,600
(b) Generating Plant including Switchboard .. 750
£2,250

(e) Battery complete and installed—
Acid: Alkating :

15 ah. 75 ah 126 ah T ah

2600 £350 €730 €620

Total Cost of Scheme £2,850 £2,600 £3,000 £2,870

ANNUAL OPERATING COST :
Administration -ud Sundries

¥) . 60
Contract Attendance 4% WP .

Capital Charges—

£2,250 at 99
Battery at 15%

Total annual cost .. £552 €515 €574 £555

On the basis of the suggested selection of & 75 ampere
hour battery the annual cost would be :—
(a) Lead acid type .. 515
— %
(b) Alkaline type .. €555
* Nots & As the above figures are not based on actual
tenders, the difference in favour of the lead acid typo
must not be taken as proven, i
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Furthor the same figuro vis. 16% is uied for both

line cells because it is ‘assumed that
itk oiut 5130 soaey el ik e o
dered necsssary generating plant extensions leaving
the battery to become obsolete in any case.

The next system to e considered in detal ix
the simple A.C. schem

A.C. AUTOMATIC PLANT :

If such a plant is to be started automatically
it is necessary that the starting of the generating
units should be electrically controlled and probably
the simplest system of starting would be by means

ofa starter and starting motor with
“Bendix” type drive, the battery being kept in a
charged state by means oi a trickle charger pre-
ferably of the valve type.

As AC. is to be supplied contmuously the
sets must run It is also

desirable that a set or sets should be provlded of
suitable size to give effective loading on the run-
ning plant during the light load period. For the
typical case assumed, however, the 5 kW unit must
be regarded as sufficiently small, a lesser size
bemg subjected to the disadvantage of probable
overloads in the event of say three or four radia-
tors being used during the day time on a cold day.

A single 10 kW unit could be installed for the
peak load, but in view of the total number of hours
to be run, it would be more economical to instal
three 5 kW units, any two of which could be pre-

lected to run during the pmkpenod If the
installation comprised two 5 kW units (each to
share the prolonzed light load) and one 10 kW umt
(for the peak) the running hours woulrl not be
equally apportioned between the three w

Thechoiceofthroeuniuofequﬂmwmﬂd
bla each to run for a similar peri
and it mubeamncedthatthsutwhmhurnn
for the light load period on any one day could
remain in service during the peak period, a second
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set being brought into parallel at the appropriate
time. The second set could then continue to run
after the peak period and the set previously run
for 24 hours could be arranged to shut down. The
next set to be brought into service at the peak
would be the third set of the installation, i.e, each
set would be picked up in sequence at penk and
allowed to run for 24 hours.

In spite of this choice of plant the generating
sets will require to operate for lengthy periods on
relatively light loads with consequent high fuel
consumption. Further, each set would require to
run for approximately 3,250 hours per annum and
the life of the sets (in #ctual years) would not be

great as cylinder liners would probably require to
e two years of service,

From the point of view of life of generating
plant in comparison with an automatic D.C. scheme
with a battery, the rate of deprecmhon would be
in the ratio of more than and in vlew of
the fact that the ratio of number of sets is 2:
any comparison of the cost of depreciation between
the two schemes would be of the order of 2.5 ::1
in favour of the D.C.

Further, in view of the fact that the generating
sets would be required to run continuously, it is
desirable that a full time qualified attendant
should be employed to take charge of the plant.

For the purpose of comparison the following is
the writer's forecast of the probable annual cost
of operation of this system making use of the
previous basic data modified only by reason of
those items which differ due to the type of plant,
the modifications being :

1. Automatic equipment would be required ; to start
up and parallel additional units to meet the peak
cach day and when the load dropped to say, 4 kW
to shut down the set which had previously been
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running.  Automatic paralleling equipment has not
been included in the estimates for the cost of the
system in view of the provision for attendance.

©

In place of a contract for part time attendance a fall
time employee would be necessary at a salary of,
say, £25 per month

Note +—Though this salary may be regarded by some
to be on the high side, it must be borne in mind
that the Chief Inspector of Factories would neces-
sarily require a fully competent person to take charge
of the plant in each case and such persons cannot
be obtained for a nominal salary nor s it in the
interest of loeal authorities to attempt to do so

The probable cost of such a scheme would be :-

Capital Expenditure :

(a) Network, Feeders, Buildings, ete. £,700

(b) Generating Plant .mmdm.
Switchboard 900
£2,600

Annual on-mlm Cost :

Administration, ete. £36
Fuel at £7 por ton 6
Taubricating oil 12
Waste, Stores, ete. 18
Allow for R. & M. 60
Attendance 300
Capital Charges at 9% 234

TOTAL £706 %

* Note : This figure is not based on actunl tender prices.
(The increased cost of providing regular attendant and
dispensing with automatic feature would be of the order
of £270 per annum).

e increased cost of providing regular atten-
and dispensing with automatic feature would
be af the order of £270 per annum).

’l‘he next type of phnt dull. with is the system
period and
D.C. !or the Tight load perlud For the purpose
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of comparison of such a system with the two
systems already described, it is only necessary
to consider the directions in which savings would
be made and the directions in which cost would
be increased.

The savings would arise from the lesser number
of hours during which the generating plant would
rate and the installation of only two generators.
urther, it is unlikely that the battery used with
such a scheme would be required to act as complete
standby for the supply of the load throughout 24
hours of any day. As it could not be called upon
to assist the generating plant, it would therefore
be designed to supply the output during the off-
peak period only.

A battery suitable for this purpose was shown
earlier to require a capacity of only 25 ampere
hours. To take care of possible development, how-
ever, it would probably be desirable to select a
battery of not less than, say 30 ampere hour
capacity. Such a battery would be more effec-
tively used than the 75 ampere hour battery and
would, therefore, probably give even better ser-
vice.

The directions in which the cost would be in-
creased would be in respect of the wiring of the
network, having regard to the minimum size of
copper conductor which can be effectively used in
small town distribution networks, and secondly
the cost of providing for automatic paralleling and
change-over switchgear, and also special charging
equipment.

For the purpose of comparison the following is
the estimated cost of operation on the same basic
data as previously used, but providing only for the
part time services as in the case of the automatic
D.C. scheme, in view of the fact that the genera-
ting plant would only be operated for short inter-
vals each day. To achieve this, however, it would
be necessary to emsure that the supply was
maintained on the A.C. system of supply even
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dnnnz light load periods until such tlme as the
battery received its full charge, ie. the complete
stovpage of the generating plant would require to
be effected by the battery voltage.
Inmdentally a 30 ampere hour battery would
require the support of a separate ‘starter’ battery.
Capital Expenditure ;
Lasd Acid : Alkaine :
(a) Network, Feeders, Buildings, otc. €1,800  £1,800
(b) Generating Plant, including
650

Switchboard
(c) Battery 490

Annual Operating Cost :

Administration, ete. . S 1 36 36
Fuel at £7 per ton .. .. .. 30 30
Lubricating oil Siucbesen v 6 6
Waste, Stores, ete. .. .. . 6 6
Allow for R &M. .. .. .. 5 50
Attendance . 120 120
Capital Changes £2,450 at 9% .. 221 221
260 at 15% .. 38 ki
£507 £543

Note :

(i) The only difference taken between acid and alka-
line type is on account of capital charges, the
same figure of 15% being taken because of

expected plant would be fully attended in time.

) Further, automatic paralleling equipment would
be required, the cost would probably considerably:
exceed £2,700. Had this system shown to
appreciable advantage, closer  estimates of
capital would have been necessary.

far only principal types of schemes have been
detlt wnth There are, however, a number of modi-
fications possible. Ot these modifications, two
which are applied to the direct current automatic
systems are specially worthy of mention.
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These modified systems dispense with end cell
switchgear. In the first, the total number of cells
in the hattery is selocted.to suit the main supply
voltage condition when the battery approaches the
discharged state and is in need of re-charging, i.e.
at a voltage of 1.8 to 1.85 volts per cell ini the case
of the lead acid type and approximately 1.1 volts
per cell in the case of the alkaline type.

In order to reduce the voltage on the feeder
system to normal when the cells are taken off
charge, i.e. are fully charged, a voltage regulator,
say of the carbon pile type, is used. The regulator
absorbs (by IR drop) the excess voltage of
approximately 0.2 volt per cell in the case of the
lead acid type and 0.45 volt per cell in the cue
of the alkaline type. The losses in the re
therefore, vary from maximum of about w(, (lead
acid) and 40% (alkaline) to zero accordin; the
load and state of charge of the battery.

During the charging process the feeder circuit
is connected by a manually operated change-over
switch across only a portion of the battery while
charge takes place on the entire battery. In order
that the group of cells not connected across the
feeder during the charging process should receive
the same ‘charge as the rest of the battery, it is
necessary that there should be no load on the
feeder network at the time and therefore this
charging must take place during the lightest

portion of the low load period. The generator used
mth this system is designnd for a voltage
charge all the cells completely, i.e. about 320 volt
(acid) or 345 volts (alkaline). It follows therefore
that the battery capacity must be suited to supply
a 24 hour cycle of load or at all events must supply
the load throughout the peak period without the -
assistance of the generators. This system would
show a small uving in eaplt:l expenditure over th
first type of direct current sysf
namely that which would suppl_v the entire 1
(in the case of the 100 ampere capacity cells).
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It would, however, have the disadvantage of in-
troducing considerable losses and, therefore, where
crude oil is expensive, would require to be con-
sidered in comparison the more elaborate type of
plant on the basis of tenders and guarantees before
it could be seriously considered. i
The second modification is one which is more
suited to the alkaline type of batterv but could be
applied also to a traction type lead acid battery.
In this case the number of cells is chosen in the
same manner as that described for the first type,
but for the purpose of charging, the battery is,|
split to two equal groups which are paralleled, i.e.
the generators are connected across two halves of
the total , the halves being parallel. At
the commencement of charge this involves an
applied voltage of half the selected busbar voltage
(115 volts) as the generators are usually designed.
with a flat voltage characteristic suifed to the
busbar requirements. As the back E.M.F. of the
cells at the commencement of charge may be of ,

the order of 2.1 volts per cell for the lead acid | «

type and 1.6 volts per cell in the cell of the alkaline
type and the total back E M.F. is much below the

generator voltage. To reguiate the charging curs |

rent, rheostats are inserted in series with the '
battery sections during the charging process. This
system involves a relatively high loss during|
charge and requires the use of change-over paral-"*
leling switchgear to modify the battery connec.
tions to suit the alternate conditions of discharge .
and charge. S

This modification, however, has the advantage'
that the generators can be used to carry the peak

load of the undertaking, and therefore the smaller |
capacity batteries (75 ampere hour) would beé '
quite suitable. As before, however, in view of the |
high cost of fuel oil, it would be necessary to cone
sider in detail the cost of losses on the basis of .
tender prices and guarantees before selecting this '
system in preference to the system incorporating |
the automatic end cell switchgear described earlier.
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ANNEXURE 1|
TABLE SHOWING VOLTS PER CELL ETC. DURING A PERIOD OF 24 HOURS.

I vouTs/caLL NUMBER OF CELLS ACROSS FEEDER
T e g g TR
& LEAD ACID ALKALINE “LEAD ACID ALKALINE
Time: | Sid | A o o = R
e ah. ah. ah.
e e s
= = L= -
L 0 2 2. 18 st | om2
1. 20 198 1.98 132 135 14
| 15 | 975 | 194 | 7| 1% | )| 11
2 3 192 123 u7
30 35 10 | — e 18
2 53 et DL [FEaEle ur
14 7 X o R 116
7 91 195 - 127 - s
7 | 105 0L = 1A i = 116
1 {135 198 | — 1867 114
Minimum Voltage at End
of Discharge on Normal
Diacharge Ourreot .| 185 | 185 | 210 | 100 | 1m0 | am |- o7 207
Maximum Voltage end of | 5
charge .. .. .. ..| 265 | 265 | 186 | 186 9% | 90 | w | an

be nacassary thongh with increasing Joading to the point Where the Deik
1 approaching 10 kW the low voltage of the batiery’ mIEt cuuse the plant 15
AL e bk 8 would b unwine © Gieperae with 4 e i even ot ths |
fate stage.
¢ The mumbers i hes columns i the mumber of cell recui d 1o ecuee he i vltae, i 204 volt L. 280 vols
“minus approximately 5% and allows of 236 of the maximum volage. Vi 55 Dluc 5%

* This shows that o saleguard this battery me switchin to start the %% | For the upper limit of permissible
voltage.




SUMMARY :

From a financial point of view, the following is
slcomparison of the several systems of automatic.
plant :—

G opihe

D.C. Plant  (a) Lead Acid .. £2,600 £515
(h) Alkaline .. 2,87 555

A.C. Plant 2,600 706
AC.—DC. (a) Lead Acid .. 2,700 507
(b) Alkaline .. 2,810 513

(Fully attended station .. 2,300 976)

It will be seen from the above figures that the
non-automatic plant, whilst showing a saving in
capital expenditure of £300, results in an actual
cost of operation considerably in excess of an
automatic scheme. The figure selected for the
attended station assumes the adoption of alter-
nating current. By adopting a direct current
system incorporating a battery, an attended
station would cost very little less than an attended
alternating current station, but if the facility of
using the.battery unattended were adopted, the
saving on an attended alternating current scheme
might amount to a figure of £200 per annum.
Such a station would still show a cost in excess
of a station equipped for completely automatic
operation. In the circumstances, the case has been
made for the use of automatic plants, and of
these, the best appears to be the direct current
proposition.

CONCLUSIONS :
From the foregoing, the choice as between the
several systems of supply is not an obvious one,
but it would seem to the author that some pre-
ference should be given to the complete direct
current system incorporating automatic end cell
switchgear, should actual tenders show greater
differences than estimated in this paper. The
reason for the suggested preference is that such
plant is likely to give the greatest satisfaction to
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the who i i i close
voltage control. The preference, however, must
be assessed on the basis of annual cost.

The impression seems to be abroad that direct
current has had its day, and that no new under-
taking should tolerate consideration of ‘its use.

is opinion is clearly a fallacy, because there is
no doubt that for purposes such as those featured
in this paper the direct current system of supply
is very suitable and makes possible the supply of

! icity with its benefits to

who would otherwise have to forego the use of
electricity for many years. The adoption of direct
current for such a purpose being decided by reason
of the absence of an industrial load or distant con-
sumers, will not involye serious amounts of “ob-
solete plant” if and when the change over to the
alternating current system of supply is considered,
as there would be no cost on account of replacing
consumer’s appliances.

The author would, however, recommend that in
the event of such systems being put into practice,
every effort should be made to facilitate the
change over to the alternating current system of
supply at a time when such a change over would
be beneficial. Provided this aspect is taken care
of, the direct current system can be installed with-
out fear of its effect on the requirements of the
future.

I must thank you, Mr. President, Ladies and
Gentlemen, for the opportunity you have afforded
me to present this paper, and as'some may wonder
wherein its subject matter is of interest to your
Association, T would po;nt out that it may facilitate

o ] r -

e
which, after a space of 5 to 7 years, will require
the services of potential future members of the
Association. The automatic schemes described,
therefore, are not likely to militate against your
development, but should have the reverse effect.
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In conclusion, I wish to thank the Electricity
Supply Commission for having granted me per-
mission to express my personal views to you.

The President: Thank you very much, Mr.
Milton, for your most interesting paper, which 1
now throw open for discussion.

DISCUSSION.

Mr. W. Mail (Kokstad): When Kokstad first
started 15 years ago it was practically a semi-
automatic plant, as for the first two years the
plant only ran five hours a day in the evening and
the battery did the balance of nineteen hours. The
following figures may be of interest:

Units Sold:
First Year 30,000, plus 12,000 for street lighting.
Second Year 54,363, ,, 13200 , "

Year 1938 261,670, ,, 61, 654 MER »

The plant at the start conslsted of 2-40k.W.
steam sets which has latel
to-day the plant consists of Dlesel Oil sets, 2 sets
of 92k.W. each, one of 120k.W. and one of 30k.W.,
the larger sets being two-stroke and the small set
four-stroke.

The Battery lasted seven years and was too
small at this period, as the positive plates were
giving trouble, but the negative plates were good.

The staff at the start consisted of the Town
Electrical Engmeer, Shift Engineer and one
Apprentice, while to-day the staff consists of
Town Engineer, Assutant Electri neer,
Power Station Engineer, Shiftman, one Improver
and two Apprentices.

The tariff at the start was 1s. 3d. to sixpence
per unit, while to-day it stands at 1s. to one penny
per unit.
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Mr. A. Heydorn (Johannesburg): It is very

appropmte that Mr. Milton has commued ﬂm
ion on the use of

small Municipal Power Plants, since the trend of
development is definitely in that direction. Much
work has already been done and new applications
are under consideration, so that one can say that
we are on the eve of a new development in the
supply of electricity for communal use.

The trend of thought in Mr. Milton's paper is
that many functions, which are at present being
carried out by attendants, could, by the applica-
tion of modern methods of supervisory control, be
accomplished by mechanical or electrical devices.
Thus the -services of attendants to the power
plant would not be required and through the
saving in running costs, the amenities of electri
supply could be made available to small com-
munities, which with the present method of
operation would find such supply beyond the
reach of their financial resources.

Whes barking upon a of
this nature, it is necessary to obbnn a clear con-
ception of the demands which have to be made
upon the automatic equipment and, also, of the
possibilities of complying with such demands
within the limits drawn by considerations of
economy and by the means available for main-
w.m the plant in proper working order. From

pecifications recently issued, it appears that
opmmns diverge considerably in this respect.

of some can be ful-
filled by simple alarm devices whilst other
specifications make demands which could only be
met by the most elaborate equipment available.
Whilst Mr. Milton has very clearly shown the
economical aspects and many technical sides of
automatic plants for municipal use, I should like
to touch on the relation of automatic equipment
to the human element which it is intended to
replace.
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" A fact which is not generally appreciated is
that, for many years already, the most difficult
task for an attendant to perform, namely, regula-
tion of fuel supply of engines and speed regulation,
has been taken over by automatic devices, namely,
the Governor. Also the reculation of a steady
generating voltage has, in all large power stations
and numerous small stations, been handed over to
an automatic voltage reculator. The functions
left to shiftmen or attendants are essentially of a
supervisory character. Apart from oiling and
cleaning, their duties include the keeping of
records and watching of the machines, so that
they may take action in the event of any fault
developing. It is obvious that the next step in
perfecting the power station equipment, would be
towards the replacement of such supervisory
functions by suitable devices. There is no reason
why various temperatures, the flow of cooling
water, oil pressures, etc., should not be checked by
contact-making devices, giving a signal or an
operating impulse whenever pre-determined limits
are being overstepped in the operation of engines,
Tt is a recognised fact that the operation of such
devices is more reliable and more rapid than the
observations of attendants usually are. Depending
on the method of operation adopted, such devices
could either call the person, who is engaged in
some other oceupation, or release some mechanical
or electrical action in the station, including the
shutting down of a set in case of need.

Mr. Milton, in his paper, goes several steps
further than this. He visualizes the incorporation
of devices for checking the load and for bringing
in and shutting down sets, when the load fluctua-
tions require this.

Mr. Milton, however, does not mention another
feature, namely, that automatic sets are not as
yet able to “scratch themselves” or to “ wag
their tails.” What I mean is that there is no
provision for automatic detection of or inter-
vention in case of incipient deterioration, forma-
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tion of carbon, deposit of dirt in the fuel system
or scaling of the cooling water ducts, etc. Yet the
functioning of the sets, particularly when
automatic starting is provided, depends, to a very
large extent upon perfect conditions in these
respects. This is the point where the action of
the human element cannot be dispensed with. The
particular success with which automatically
running hydro electric plants have met in this
country and elsewhere, is due to the fact that
water turbines have practically no tendency
towards deterioration of their operating con-
ditions.

What I further wish to emphasise is that the
more perfected and elaborate automatic devices
are, the more they require expert attention at
certain intervals. = Whilst the lower class of

co di d with at i
saving in wages, it would be a fallacy to assume
that the qualified engineer's services are not
necessary on such plants.

Coming to the particular application mentioned
by Mr. Milton, namely, bringing crude oil driven
generating plants within the financial resources
of small villages, which could so far not afford the
benefit of electric supply, it should be borne in
mind that these places are usually at great
distances from the larger centres, where expert
assistance would always be available and that the
duties of regular maintenance are contemplated to
be left in the hands of the semi-skilled men avail-
able in country garages, etc.

If all features on automatic operation, which
appear desirable at first sight and which are
within reach of present day technical develop-
ments, are.incorporated, it is possible thaf the
class and degree of maintenance required will
almost balance out the financial advantages gained
by the elimination of shiftmen. It is, therefore,
evident that for the applications, viewed by Mr.
Milton ,extreme simplicity is an essential feature.

(1951



Emergency Lighting,
to protect fully,
must operate

AUTOMATICALLY

SPECIFY

Par. No. 313248
/AN ESSENTIAL SAFEGUARD FOR ALL PUBLIC BUILDINGS,

The Chloride Electrical Storage Comany (8.4 Ply. Ld.
P.0. Box 7508, Johannesburg.



CROMPTON
PARKINSON
- (SOUTH AFRICA) LIMITED,
ELECTRICAL ENGINEERS.

Ci cial Exch Buildings, Main Street,
Johannesburg.
Telephones 33-7893. P.O. Box 4236.
Suppliers of: ‘

AC. and D.C. MOTORS.

Agents at—
GENERATING PLANT.
PHASE ADVANCERS, CAPE TOWN ;
TRANSFORMERS. PORT ELIZABETH ;
CAPACITY BOOSTERS. |
b S ‘ EAST LONDON ;
INSTRUMENTS. DURBAN ;
c.g.AA'.LEv;mss and | BULAWAYO;
TRACTION | SALISBURY ;
UIPMENT.
SN N'DOLA.

FIRE PROTECTION
APPLIANCES.




e

1 fully agree with the incorporation of all devices
of a supervisory character. When it, however,
comes to the question of automatic starting and
load control, I feel that the class of the too
elaborate is already being approached, particularly
if one bears in mind that maintenance of a first-
class may not be assumed to be available.

In considering the question of how the station
should be started one should bear in mind the
nature of the load supplied in small country
towns. It is characterised on the one side by a
very regular load curve, which recurrs every day,
so that the time of starting can be predicted
almost to the minute. However, distances within
the area are small, so that it is not too much to
expect the person entrusted with the half-time
maintenance of a station to be on the spot, when
the load necessitates the starting up of another
set. There should be no difficulty in assigning
this duty to the attendant who, at the same time,
could perform his normal operations required for
keeping the machines in proper trim. If the
attendant should fail in his duty and the small set
should shut down through overload, this should be
regarded as a very useful check on his activities.

in forming a programme for the automatic
operation of power plants, it would be helpful if
the members of this Association, who all have
great experience in Municipal Electricity Under-
takings, would during the discussion state which,
in their mind, are essential and necessary features
for the supervisory control.

At 11.5 the Convention adjourned for refresh-
ments, and resumed at 11.30 a.m.

The President: We will now continue the dis-
cussion on Mr. Milton's paper.

Mr. Sparks (Pietersberg) : I was very struck by
the careful manner in which the author went into
details, and my first thought was that if Mr.
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Milton would give such careful attention to a
paper of this kind, we can be assured of his closest
attention to other matters, such as our schemes
for extension which have to be submitted to him.
One thing that struck me forcibly in the paper
was the very dangerous policy of relying on the
overload capacity of a generator in the early
stages of the development of a concern. We should
take into consideration the lessons taught by
history. We realise that in almost every case
where plants are too small to take the load it has
been owing to financial considerations which have
not permitted of a larger plant. That brings us
to the point that the financial arrangements and
the principles that govern finance are not flexible
enough. We seem to go along in a hide-bound
way. As an example, take an extension I carried
out where we wanted £16,000, of which £5,000 was
for distribution. Now we all know that distri-
bution takes a long time, and T suggested to the
Council that they had better go for the whole
£16,000 immediately, and that as we could not
spend the whole of it at once we might invest
some of it on a Hire Purchase scheme and get 10
per cent. for our money, while we were paying 4}
per cent. interest for the loan. The Provincial
authorities turned it down, saying that we should
borrow from our own funds. I suggest that part
of the capital could be so arranged that some of
the early development work might be financed out
of the capital fund.

I don’t think in the preparation of his automatic
scheme the author has made sufficient provision
for the various loads other than lighting which are
likely to occur, such as refrigerators, wireless,
irons and kettles, which consumers will have; in
fact, I have had a case where a consumer has had
a connection primarily to work his wireless, light
being of secondary importance.

(Applause.)
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Mr. R. A. van Ryneveld (Capetown): As a
visitor T wish to thank you for the privilege of
joining in the discussion on this paper, in which
there are several points of particular interest to
me.

But your time is short and I hope you will bear
with me while I comment on one or two of the
main impressions I have received.

No doubt these impressions are intended by the
author to provide a basis for discussion and to
bring into relief the great possibilities of
Automatic Plants in small Town Lighting

emes.

The first impression is that the plant which we
have before us may be a little more automatic—
and, therefore, more costly and perhaps more
difficult to service and maintain—than n.ay be
altogether necessary or advisable in such small
undertakings.

The second impression, which has a bearing on
the first, is that there is a tendency to over-
emphasise the importance of close voltage regula-

tion and continuity of supply in small under-
takings.

Please bear in mind that we are dealing with
very small schemes, so that most of them are not
born yet, nor will be until the author’s ideas bear
fruit.

1t is possible to produce Oil Engine Generating
Plant which will run for very long periods with-
out attention—for as long as two months or even
more. But these are tool-room jobs with very
fine adjustment in everything, especially in the
case of D.C. sets, as regards the balance between
charging and discharging current to prevent
undue deterioration of the Battery.
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Such a degree of automatic working costs a
good deal of money and is not necessary in the
great majority of cases, nor does the author
suggest it here.

Now, before going any further, I should like to
refresh our memories on two or three pertinent
statements in the author’s paper.

Firstly, he makes it very clear that attendance
cannot be dispensed with entirely. He emphasises
that Generating Plant must be maintained in good
order and condition.

Secondly, he states that it must be accepted
that, as soon as the scheme is in a position to meet
the cost of employing an operating staff, the
owners will be required by law to employ such a
staff, thus rendering the automatic features
redundant to a large de;

Thirdly, and this is important, he quotes the
Chief Inspector of Factories as saying that, from
the distribution aspect, it is necessary for the
protection of the public that a competent person
be placed in charge of all electricity undertakings,
however small.

According to these very sound statements, it
seems to me that it must be accepted that at least
one individual—whether or not you give him the
uﬂe El t be

ic:
in permanent charge of the undertaking,
?J“d s}l\ould be a permanent employee of the
‘ounci

The degree of competency required from such
an individual would depend, naturally, on the size
of]x the undertaking and on the nature of the
Plant.

1t seems, therefore, that the object of automatic
Generating Plant shoud be not to eliminate the
Municipal Electrical Engineer and employ contract
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attendance, but rather to eliminate the shiftmen
during the early stages, and, at the same time, to
quote your own words in your presidential
address, Mr. President, to release the Engineer
frmn some of his purely technical work, to enable
him to devote more of his energies to developing
the electricity undertaking as a whole, which,
successfully accomplished ,would be of far greater
value than the mere supervision of machinery.

Now, in the light of these remarks, and
assuming that a full-time employee will always
be at hand to give some little time to the Plant
every day, let us examine the equipment proposed
by the author,

Turning to the middle of page 167.
Features common to all schemes:
Automatic starting of the prime movers and
automatic paralleling Equipment:

With D.C. Plant incorporating a Battery, this
can be provnded for easily ,and should not be
omitf

With A.C. Plant, which must run continuously,
there is, of course, no object in providing
starting if ing is not

to be provided also.

Assuming, as is indicated in the paper, that the
incidence of the load in small undertakings can be
predicted with reasonable accuracy, it should be
a simple matter for the attendant to be at the
Power Station to start up and parallel the second
set in good time to meet the load, and to shut it
down a few hours later.

It seems to me that the cost of automatic
starting and paralleling equipment, which equip-
ment will admittedly become redundant before
very long, could be spent more profitably by
increasing the size of the Geneutmg Plant, even
though this may mean slightly increased fuel and
lubricating oil bills in the early stages.
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A Tik.W. Set, say, would be more able to take
care of an unexpected load rush than the 5k.W.
Sets given as an example in the paper, and so
avoid the tripping of the circuit breaker during
unattended operation during the day. Even if
the breaken does trip and the supply is cut, off for
a quarter of an hour or so, I submit that this is
not a matter of life or death in a small dorp.

In my opinion, if two or three 5k.W. Sets are
sufficient for any particular village, then that
village must be satisfied with D.C. and direct
guneT;d automatic plant with battery should be
insf 5

Protection Against Failure of Girculating Water:

Thermo-syphon or assisted _thermo-syphon
cooling with water tanks will no doubt be used in
every case. The simplest protection will be by
providing a small storage tank, feeding into the
cooling tanks, through a ball valve. A float
switch operating on the engine solenoid switch
should not be really necessary.

The next three items, excessive temperature
rise of cooling water, failure of lubricating oil
supply and excessive temperatuve of lubricating
oil are easily looked after by means of thermostats
and pressure switch, all operating on the engine
fuel cut-out lever.

Similarly, protection against overspeed can be
provided for either in the design of the engine or
by a tripping device.

Protection Against Bearing Seizure:

This presents some difficulty, as it will be
appreciated that it would be a very difficult
matter to put thermostats on the big or small
end bearings. In the circumstances, whether or
not thermostats on the main bearings would serve
a really useful purpose is a matter of opinion.
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Particular Features of D.C. Plants:

It is recognised that the most difficult feature
in an automatic set is that which regulates the
amount of charge received by the battery.

The two main alternatives available in practice
for terminating the ing operation are the
voltage relay and the watthour meter.

The defects of the voltage relay may be sum-
marised as follows:—

Firstly: The voltage curve of the battery has a
peculiar shape which becomes very flat during
the last quarter of the charging process, although
the slope is not very steep anywhere,

Thus a very slight error of, say, 1 per cent. in
the adjustment of the relay, or a discrepancy to
this extent in the voltage of the battery, will make
a great difference in the time at which the
charge is cut off. For example, it may cut off 25
per cent. too early, or it may not cut off at all.

Secondly: The voltage of the battery depends
on many factors beside sthe state of charge. It
must be realised that the battery constitutes a

i and this i i a
definite LR. drop which increases or decreases the
battery voltage according to the direction of the
current.

Unfortunately, the resistance is far from being
constant, and the LR. drop is, therefore, affected
by the following among other considerations:—

(%) By the load on the Battery or the charging current,
This is usually compensated for in good sets by means
of a current coil in the relay, otherwise the voltage of
the battery would be completely swamped

(b) By the temperature. Since the resistance of the
Battery is largely that of the electrolyte it varies con-
siderably with temperature.  The battery voltage is
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affected by changes in ambient temperature, due to
passage from winter to summer, or even from day to
night

(e) By the level, strength and condition of the.electrolyte.

(d) By the condition of the plates. Tf these are allowed
to become sulphated, the battery. resistance goes up at
once.

(e) Finally, the LR. drop is affected by the condition of
the joints. If the joints between cells are not looked
after carefully, resistance will develop and increase the
LR. drop.

The result of all these variations is that the
voltage relay can fulfil its functions only if its
setting is constantly checked and adjusted.

Such adjustments are so frequent in practice
that the so-called automatic set develops into a
complicated hand-operated one.

With reference to the statement that automatic
equipment should be provided for effectively
charging the battery as a whole, it may be
accepted that any system of automatic control,
certainly at anything like a reasonable cost,
cannot completely charge a battery satisfactorily.

A special hoosting charge must be given
periodically and this must be done by hand.

1 take it that the author does not favour the
use of an automatic -end cell switching device.
Such a feature complicates the plant quite con-
siderably and increases a good deal the trouble of
looking after the proper charging and maintenance
of end cells, which represent one of the bug-bears
of battery maintenance.

1t will probably be found that the extra cost of
the voltage relay and automatic end cell switch-
gear will go a long way towards providing, as a
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much simpler alternative, manual operation of the
voltage regulator, for as long a period every day
as may be necessary during the first few years of
the undertaking.

I believe that, taking everything into considera-
tion, straight current controlled sets, without

that this is the opinion of the Development
Laboratories of the General Electric Company,
Limited, who, incidentally, have no axe to grind
as far as automatic lighting plants are concerned.

There are only two objections which may be
raised against straight load controlled sets.

The first is that the battery may be discharged
too much during prolonged light loads insufficient
to start one of the Generating Sets. This could
be overcome by the use of a time switch. Over-
charging of the battery could be guarded against
by means of an electrically cnntmlled governor or
a suitable regulating resistance.

The other objection may be the drop in the
supply pressure when the generating plant is
stationary. This drop would be somewhere in the
neighbourhood of 10 per cent. and would occur
only during periods of very light loads. Tt might
be considered that such a variation is of no
account at such time.

If the drop is regarded as of any consequence
during the early stages of a small undertaking,
however ,then a suggestion would be to instal a
small_auxiliary set of, say, one or two K.W.

capacity to run either continuously or to be
st.arted and stopped by means of a time switch.

The two main generating sets would be operated
automatically according to the load and generally
as described in the author’s paper.

In all probability the cost of such an auxiliary
set would be less than the extra cost of a voltage
relay and automatic end cell switching device, not

12081



to mention the extra generating plant capacity or
the possible reduction in the capacity of the
battery.

1t would appear that, before progress can be
made, the Chief Inspector of Factories, or who-
ever is ible for indicating what i
equipment for Generating Plant should be pro-
vided before permission will be given for such
Plant to be operated partly unattended, should be
approached for a decision in this matter, so that
more or less uniform specifications may be issued
by the various Consulting Engineers. .

It may be accepted that ways and means can be
found nowadays of giving a supply of electricity
to nearly every town and village in the country.

1 should like to congratulate Mr. Milton on his
paper and on having pointed out one of the most
likely ways, If he succeeds then it will assuredly
mean paradise regained for our country cousins
who now live in darkness.

Mr. Bahr (K] : Mr. Milton’s i
was made by me four years ago, but the powers
that be turned down the proposal.  One most
important point is that maintenance must not be
neglected. The system of a robot power station
is excellent, but I would not rely upon it
altogether.

Mr. F. D. Opperman (Capetown) : I have found
all the papers very interesting but the one that
interested me most was that given by Mr, Milton.
1t is not so long ago when it was found necessary
to standardise the supply voltage and system and
the present day accepted standard is 380/220-
volts, three-phase, four-wire, This standardisation
helped tremendously to popularise the use of
electricity throughout the country as equipment
was standard and always available. T wonder if
Mr. Milton could tell us how many thousands of
pounds it has already cost the various supply
authorities to convert from Direct Current to
Alternating Current?
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So far as A.C. automatic plants are concerned
we may consider such plants as established and
here to stay, but T think the installation of D.C.
automatic plants is a retrograde step.

Automatic plants should not be considered only
for the possible saving of labour and neither
should the labour side be the deciding factor when
designing a scheme.

The most important factor in any scheme is to
make the consumers electrically minded and thus
build up the load, but this is hardly possible
where an electrical scheme is controlled by a
garage hand.

It would also appear that Mr. Milton has not
given much thought to the Merchants side. Most,
if not all, manufacturers of domestic electrical
equipment have standardised on A.C. gear and at
the present moment there are very few cookers,
automatic _kettles, refrigerators, ete, which
operate satisfactorily on D.C. Radio, also, is more
difficult to operate on D.C.

Tt appears to me that we are not improving
matters or helping the small town consumers by
giving them D.C. and forcing them to use special
equipment at higher prices; in fact, this is just
the sort of sales resistance which would keep a
small lighting scheme back and offset the very
advantages of the D.C. automatic plant outlined
by Mr. Milton. This important point should
receive earnest consideration.

The President: Time is going on. Mr. Swingler’s
paper is also down for discussion this morning,
and 1 suggest we defer discussion on this par-
ticular subject which is of special interest to small
towns until to-morrow. If you are agreeable to
that, 1 will ask Mr. Swingler to present his paper
now.

Agreed.




The City of Capetown.
Hire-Purchase Scheme
for the
Sale of Electrical Appliances.
A Revue of the Scheme and of the Results

Achieved Since its Inception on 1st September,
1930.

By G. H. SWINGLER
City Electrical Engineer CAPETOWN

INTRODUCTION.

A study of the annual analyses of the uses to
which electric energy sold by the older established
concerns shows that up to a few years ago the
domestic load in most instances had grown hap-
hazard, so that what development had taken place
in that direction had been due almost entirely to
the extent to which the tariff rates made electric
heating and cooking more attractive than the use
of solid liquid or gaseous fuel for carrying out
these operations. Until the year 1930 the City of
Capetown Electricity Undertaking, which serves
a European population of 153,640 and whose area
of supply covers 50 square miles, was no exception
in this way, although it should be observed that
an attempt was first made to popularise the use
of electricity for heating and cooking purposes in
1912, when an arrangement for hiring out electric
ranges at a monthly rental was introduced. This,
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however, was dropped in 1916 when difficulty was
experienced in obtaining the necessary repl
parts and when, because of the more or less ex-
perimental nature of the design of the apparatus
and materials used for the purpose, the difficulties
met with by the Department and the inconveni-
ence experienced by the hirers were such that the
scheme actually tended to undermine the purpose
for which it was inaugurated.

Later, when again giving consideration to the
possibilities of cultivating the domestic field for
the development of the Undertaking, it was
realised that for successful results to be obtained
it would be necessary to reconstruct and extend
the transmission and distribution systems so as
to enable supplies to be given to all and sundry
irrespective both of their requirements and of
their loutmn‘ This work, which was commenced
in 1920, was carried out in such a way as to pro-
vide. fxratly for an immediate considerable growth
in supplies for industrial purposes, and when

good progress had been made with that part of
the work the remainder and (because of the seat-
tered nature of the area of supply) greater part
was commen

While this work was in progress the interest
of consumers in the use of electricity for domestic
purposes for heating and cooking was aroused by
demonstrations, advertisements and publicity
matters of various kinds, and in the latest smge
of the work a substantial reduction was made in

the tariff of charges for supplies for those pur-
poses. This and earlier reductions in the tariff
rate appeared to have an effect in encouraging the
greater use of electric energy for domestic
purnoses, and the results obtained showed clearly

that a very rapid rate of growth in this rlirechon
would take place if facilities were made available
whereby consumers could avoid the large capital
outlay involved in the purchase of the appliance
and in its installation.  As the transmission and
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distribution systems had been reconstructed and
extended to the necessary extent by 1930, and as
at that time the reliability of the leading makes
of domestic electrical equipment had been estab-
lished beyond all doubt, the Counml on the 1st
September of that year inaugurated a scheme for
the hire purchase of domestic electrical
appliances, the success of which has far
exceeded expectations.

The need for the inauguration of such.a scheme
to bring about an increase in the use of electric
energy for domestic purposes is illustrated by the
fact that although a large number of firms had
for many years previously been engaged in the
electrical trading business in Capetown so that
there was a wide choice of appliances of various
kinds and makes available to the public, there
were only at the time of the introduction of the
Council's hire-purchase scheme 1,501 electric
ranges of 3,500-Watt and upwards loading con-
nected to the mains, whilst electric water heaters
and refrigerators, although offered for sale, were
scarcely used at

The basic principles on which the scheme is
founded are those of co-operation with the dealers
and non-trading on the part of the Council. As
might have been expected, serious difficulties
arose in the first msmnce, many of which were
raised by dealers who, although they had been
consulted in the preparatory work on the scheme,
did not understand that the Council did not pro-
pose to enter into trading competition with them.
These were overcome in time so that the dealers
now appreciate that the scheme is an important
factor in the expansion of the local trade in elec-
trical appliances generally.

In this connection it should be observed that
although it has been found necessary, since its
- inauguration, to change slightly the original work-
ing details of the scheme, the fundamental prin-
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ciples of non-trading and co-operative working
with the dealers have been rigidly adhered to
throughout.

Although there was a certain amount of hesit-
ancy in the first instance on the part of dealers
to associate themselves with the scheme, when
once its success had become apparent large
numbers of applications were received from firms
desirous of participating in it so that it became
necessary at an early date to limit the number
of makes of each class of appliance which would

be handled under its auspices.

APPROVAL OF APPLIANCES.

At the present time the number of makes of
ranges and other appliances handled is limited to
a maximum of twelve, The number of makes and
types of electrical appliances dealt with under the
hire-purchase arrangements is reviewed annually,
so that at the beginning of every year it is open
to the Council to revise completely the types and
‘makes of appliances handled.

Approval on the part of the Council to any par-
ticular type and make of appliance is determined
mainly by considerations of its design and work-
manship, its performance and its price, these
being regarded as the essential qualities on which
the degree of satisfaction obtainable in service
depends and no appliance is approved until it has
shown its worth either from local experience or
by means of exhaustive tests carried out on re-
presentative samples by the Electricity Depart-
ment. Notwithstanding the care taken in this
direction, however, instances occur of appliances
which fulfil all of the Council's requirements
proving unpopular with consumers, and in order
to ensure that consumers have as wide a choice
as possible of appliances of the types which they
themselves desire to use annual sales quotas have
been set for the sale of particular makes of ap-
pliances as a condition precedent to them being
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included in the approved list for the ensuing yenr.
The number of types of appliances of particular
makes which dealers are required to sell under
the hire purchasq scheme in any twelve months
as a condition of their being retained on the ap-
proved list is:—

i Numer S

Anarun

o e ke
b ovedAppiianee.

Ranges

Water Heaters 24
Refrigerators 18
Washing Machines 6

ARRANGEMENTS WITH DEALERS.

The consumer is at liberty to select any type and
make of approved appliance handled by local
dealers and upon completion of a hxre—purchase
agreement the Council purchases the appliance
outright from the dealer at an agreed discount
and recovers the selling price from the hire
purchaser by instalments.

The arrangements between the Council and the
dealer are set out in an agreement which is entered
into for a period not exceeding twelve months at
a time. As far as possible it is arranged that such
agreements take effect as from the 1st January
of each year, and towards the end of that year a
review is made of the list of denlers with whom
agreements are expiring with a view to making
such changes in the ensuing year as may be con-
sidered deslmble for it will be understood that
such considerations as the manner in which a

lealer has complied with his obligations under
the current agreement, his financial standing and
his general suitability to handle goods for which

e Council stands responsible to consumers are,
quite apart from the inherent qualities of the ap-
pliances sold, matters ol consldmble importance
to the success of the sch

On the inauguration of the scheme the agree-
ment entered into with the dealers dealt only with
the rates of discount to be allowed to and by the
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Council, the commissions to be paid to electrical
wiring contractors for the introduction of business,
the fixing of selling prices and arrangements for
servicing appliances. It soon became apparent,
however, that employees of some of the dealers
and electrical wiring contractors were contraven-
ing the spirit and intention of the agreement to
secure business at the expense of their more
scrupulous competitors, and although this led at
the time to a certain amount of difficulty, not
only with dealers but also with consumers, it had
the result of bringing about the formation of an
electrical dealers’ association representing the
majority of the firms dealing in electrical aj
pliances, the existence of which has faclhtnted
contact with such firms and has thereby made for
the smoother working of the details of the
scheme.

As an illustration of the difficulties encountered
shortly after the inauguration of the scheme
mention may be made of that which arose out of
the payment of discounts and commissions. The
agreement provided that the dealer grant to the
Council a discount of 15% of the retail price of an
appliance, and that the Council pay half of this

unt as commission to any one of the regis-
tered electrical wiring contractors who had can-
vassed and effected tha sale under the Council’s
scheme. He also was employed by the Council to
carry out any work that might be necessary in
connection with the installation of the appliance.
In a very short time this practice was abused to
a great extent by firms claiming commissions who
had not in fact canvassed the sale at all, by firms
who canvassed sales of appliances with greater
regard to the relastionships between themselyes
and the particular dealer concerned than to the
suitability of the article (or its intended purpou
and by firms who had arranged to obtain com-
missions from dealers in addition to those granted
by the Council. Moreover, information was
received on several occasions that appliances were
obtainable by consumers from dealers for cash at
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lower prices than those at which the dealer had
quoted for sale from the Council’s showrooms. All
these difficulties had the immediate result of
causing distrust of the scheme by would-be
purchasers so that the Council took the first
opportunity of discontinuing the payment of com-
missions and arranged with the dealers that they
themselves would attend to the matter of com-
missions paid to their canvassers, In consideration
of that being done a lower rate of discount was
agreed upon and stringent penalties were also in-
troduced into the agreement for evasion of its
spirit and intention.

When this change in discount had been made
dealers soon were paying commissions to all and
sundry, and as no definite rate had been agreed
upon the amount of the commission paid varied
over a wide range. The canvassers in turn made
extravagant promises which could not be fulfilled
and offered would-be purchasers inducements of
various kinds ranging from payment of the first
instalment to the supply of cooking utensils in
order to conclude the sale. At the explratmn of
that agreement the Council insisted that dealers
accept responsibility for the promises made by
their canvassers and an endeavour to check ir-
regularities was made by limiting the amount of
the commission payable to canvassers to 5% of the
retail price of the appliances. This arrangement
was also abused, and at the request of dealers who
had adhered to the spirit and intention of the
agreement, the agreement entered into in 1938
again omits reference to the amounts of com-
mission payable so that each dealer makes his
own arrangements in that respect. Indeed it may
be said that the only real difficulty experienced
in the working of the hire-purchase scheme has
been the inability of the dealers to agree upon, and
to adhere to, a code of sales policy, a state of
affairs which has in numerous instances given
rise to dissatisfaction on the part of consumers
with consequent loss of s(oodwill between the Elec-
tricity Department and its customers.
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copy
worked

of the form of agreement now being
which was first introduced at the

begmnmg of 1937 is appended marked Annexure

“A”,

which, summarised, binds the contracting

parties to the following conditions:—

6

The purchase and sale of certain specified
appliances at retail prices fixed by the
dealer and agreed by the Council.

The dealer may not sell to the public at a
figure less than that fixed by him and
agreed to by the Council as the selling price
except with the written consent of the
Council, provided that with the approval of
the Council lower prices may be quoted in
any particular instance for the sale of three
or more major appliances as one transac-
tion.

The Council receives from the dealer a dis-
count of 2239 of the retail price or of the
agreed lower price referred to above on all
purchases made by it whether for resale
under the hire-purchase scheme or sold by
the Council for cash.

The dealer is not to give more favourable
terms to any person than he gives ‘to the
Council except with the consent of the
Council.

The Council allows on all sales a discount of

20% for cash and the dealer may allow a
similar discount but not more.

The dealer is not to effect sales on a defer-
red payment basis of an appliance approved
for sale by the Council under the hire-
purchase scheme unless the Council has re-

The dealer guarantees the appliances for the
full period of repayment, with reservations

referred to below, and must stock and pro-
vide the Council with an adequate supply
of spares.
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Each dealer is required to lodge security to the
extent of £100 with the City Treasurer for the
fulfilment of his obligations under thef contract
entered into with him for the sale of approved
appliances under the hire-purchase scheme.

ARRANGEMENTS BETWEEN COUNCIL AND
PURCHASER.

An important feature of the scheme lies in the
fut that it provides for consumers obtaining the
ypes of domestic appliances completely
msm.l!ed ready for use in their homes. It is not
insisted upon that purchasers are registered
owners of property, so that any consumer of
electricity to whom objection is not taken by the
ity Treasuerer 01: fmancml grounds may Lnke

is only where the fmancla] standing of a v\nuld-
be purchaser is such that the City Treasurer
deems it desirable that a guarantee or other
suretyship be provided for the due fulfilment of
the terms and conditions of the agreement in
respect of the payment of instalments that such
guarantee or suretyship is asked for and must be
approved by the City Treasurer before delivery
of the appliance will be made.

The forms of agreement (copies of which are
attached marked Annexures “B”, “C” and “D”)
entered into with the purchaser are similar to
those commonly in use in the ordinary course of
trade of this nature and do not call for special
comment.

The accounts for the monthly instalments pay-
able for the appliances purchased are included
with the monthly accounts for electric energy
consumed, and in conformity with the accounts
rendered for electric energy consumed the due

of payment is fifteen days after the date of
rendering the account.
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ARRANGEMENTS BETWEEN THE COUNCIL AND
ELECTRICAL WIRING CONTRACTORS.

Any electrical installation work required to be
carried out on appliances purchased under the
hire-purchase scheme is carried out for the
Council by registered electrical wiring contrac-
tors who have been approved by the Council for
the performing of this work. The essential quali-
fication for the grant of this approval is that the
firm must be well established in business and
must have the necessary apparatus and equip-
ment for making and testing the installations.
He is further required to submit suretyship to the
value of £100 for the carrying out of his work to
the satisfaction of the Council.

The list of approved contractors is revised at
the end of each year and the name of any firm
who has not carried out at least twenty-four
installations of electrical appliances under the hire-
purchase scheme during the year is automatically
struck off to make way for others who fulfill the
requirements and who during that year may have
made application to be put on the ist.

Purchasers of appliances for which the hire-
purchase terms include installation work are
permitted to select any one of these approved
contractors to carry out such work, and in the
event of them not expressing any wish in this
connection the Council gives the work out to any
approved firm whose name comes next on a roster
kept for this purpose.

The installation must ba carried out in accord-
ance with a specification, a copy of which is
attached marked Annexure “E”, and the work is
carried out at schedule rates, particulars of which

are given in Annexure “F.1.”

In all cases where the hire-purchase price of an
electric range includes its installation a standar-
dised metal-clad main switch and distribution
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board described in Annexure “G” is included in
the purchase price if not already forming part of
the electrical installation of the premises, The
range circuit also includes a standardised metal-
clad four-pin socket and plug deseribed in An-
Texure “H”.

All ranges which have a connected load of 3,500
watts or more are arranged for three-phase four-
wire connection and are equipped with a three.
foot length of flexible memlhc conduit for the
protection of the lead in conductors provided with
a suitable ‘means of connection to the above-
mentioned plug so as to ensure that no difficulty
will be found in plugging-in ready for use any
such range in the event of its removal from one
premises to another.

Similarly, plumbing work in connection with
the installation of water heaters is carried out for
the Council by approved registered plumbers at
schedule rates, partxculus of which are given in
Annexure
INSTALLATION AND SERVICING.

The arrangements entered into with the hire
purchaser include an undertaking by the Council
to maintain in good condition (fair wear and tear
excepted) the apppliance and the installation work
included therewith throughout the whole of the
réepayment period, except that the guarantee
period for the protective coatings of appliances
and ball valves on water heaters is limited to a
maximum of twelve months.

Upon completion of the hire-purchase agree-
ment and payment of the first instalment all
intetested parties, namely the City Treasurer, the
‘dealer from whom the appliance is purchased by
‘the Council, the electrical wiring contractor, the
plumber (in the case of water heaters), and the
divisions concerned in the work in the Electnmty
Supply Department, are immediately given all in-
formntion required to enable them to take thé

ecessary action. The sales division of the
h’lcitv Supplv Department is advised of the cht
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of the appliance having been installed and con-
n up, and as soon as possible thereafter a
lady demonstrator calls on the purchaser to
inspect it and report on its condition. Upon receipt
of her report to the effect that the appliance has
been properly installed and is in good working con-
dition and in accordance with the arrangements
entered into with the purchaser the sales division
submits to the City Treasurer a certificate for
payment of the amount due to the dealer, and the
electrical wiring contractor concerned, but in the
event of the demonstrator’s report showing that
the appliance or the installation work is in any
way defective or does not comply with the ar-
rangements entered into between the purchaser
and the Department payment is withheld until
these matters have been rectified. From that time
until the expiration of the hire-purchase period
the appliance and the installation work carried
out in i ith are maintained in
good order free of charge to the purchaser except
as stated previously in regard to protective coat-
ings, etc. The necessary spare parts for enabling
the Council to carry out this part of its under-
taking the agreement with the purchaser are pro-
vided free of charge to the Council by the dealers.

The visiting lady n|i_\emonstmtor as well as others

in are
qualified to give advice on the most economical
method of using the appliances as well as how to
obtain the best results from electric ranges, etc.,
and generally to assist purchasers to obtain the
maximum degree of satisfaction with electrical
appliances.

In order to expedite contact between purchasers
and the Electricity Department in the event of
the former desiring information in connection with
the use of the appliance purchased, a service card
is handed with the appliance to each purchaser con-
taining i ‘erence number, the situation and
telephone number of the nearest service depot
and the bést means of obtaining speedy attention.
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A special form is used for the purpose of
recording complaints received at the rious
offices and depots of the Elecmmy supplv
Department, and the essential particulars of com-
plaints are telephoned immediately to the depot
serving the area in which the defective appliance
is installed. The forms are made out in triplicate,
two copies being forwarded to the service depot
concerned and the third to the central office of
the Department where it serves as a check to en-
sure that all ints are dealt with
ly. When the defect has been attended to the
service man enters on the copies at his depot
particulars of action taken and of any replace-
ments made, one copy of which is retained at that
depot for future reference and the other is for-
warded to the central office for record purposes.

In order to ensure that a complete record of
every event that occurs in connection with an
electrical appliance during its hire-purchase period
is readily available, all service reports and other
documents, complaints, requests for advice or
home demonstrations, etc., are filled with the hire-
purchase agreement.

A final inspection of the appliance is made at
the expiration of the maintenance period when
any replacements or repairs which may be neces-
sary to put the appliance into good working order
are made and when this is done the purchaser is
asked to sign a clearance certificate.

ELECTRICAL SHOWROOMS.

Electrical showrooms have proved to be a most
valuable means of keeping consumers informed of
the uses to which electricity can be put for domes-
tic purposes. Six of these have been established
in the main residential areas in the suburbs and
a larger principal showroom, which occupies the
ground floor of “Electricity House” comprising
the offices of the Electricity Department as well
as the City Treasurer’s Department, is situated
in the principal business part of the city. These
premises serve primarily as centres for the display
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and demonstration of the various makes and
models of appliances that are obtainable under
the hire-purchase scheme and also of other elec-
trical appliances and labour-saving devices as well
as lighting fittings which are not procurable under
the scheme but are available for sale for cash.

on in the are
loaned by the Council by the various dealers in
the city.

Showrooms of this type have the great advan-
tage to the public that consumers and prospective
purchasers of appliances are by their means en-
abled to inspect and compare the merits of dif-
ferent makes and models of appliances to deter-
mine which of them best suits their requirements
and purses without feeling any obligation to make
a purchase, and the majority of the hire-purch

are in those %

Their usefulness, however, is not restricted
merely to sales work. All counter work usually
associated with an electricity supply undertaking
is catered for so that they serve also as a con-
venient means of imparting information to con-
sumers concerning the use and care of electrical
appliances, tariffs and activities generally of the
Electricity Department, They also serve as
centres for the payment of electricity and water
accounts, rates and other Municipal revenues,
and by this means they serve to bring all kinds of
domestic appliances to the notice of many raf
payers who otherwise would in all probability not
be interested in the advantages of making more
extensive use of electric energy for domestic
purposes.

The extent to which the general public appreci-
ate the more agreeable surroundings of electricity
showrooms than the usual pay counter of a
Municipal office is illustrated by the figures given
in_the following tables, in which connection it
might be observed that in no case are the nearest
general Municipal offices more than five minutes’
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walking distance from the showroom and in some
instances they are next door.

Reosipts issued at Showrooms J» 1o ang Including

d August, 1938,
Sén " Wyn- Wr-nd Strand Mow- Clare-  Salt
Yo, Fo ere | stock” Swoel by one v o,
. apencd open apened opened opened ope

B T T AT A Iy R T

9418 —

L —
0085 —
28,907

man % 11,895 16,104 211,082
91,923 2,672 2449 26,92 263751

15,410 25,428 2,202 $2.090 10839 15407 20598 206,898

165,614 212,170 103,412 999,717 122,820 51,762 61,680 1204022

Cash received at lm-mnwu b1 ol and including

W e e oy e s
Yoar.  Foint berg ok Stroet mont  River Total.

apened opaned ‘spaned speped opaned. Grensd oroneh

20.1.27 72,20 11,89 $1.10.90 5.6.38 1812.35 11.28.96
T e 8ol B
T R — E o =
e 1mem  — — o " wally Mgieroy

W9 18455 4088 760 SR e ot

W90 25T 10,082 7,560 saokllangs o
108 83,122 20,068 20,678 i 0B maae
193 35201 2054 2185 == 0t
193 40244 50,016 28,191 mo’  —  — e
193 43520 9TETR 6408 14585 BO4s  —  — 2MMASL
1035 44508 4610 42818 145885 40780 9T — 320,990

1936 45,128 G182 45,020 195,040 45601 17,624 10,897 421,436
1937 48,042 9502 ATIZ 235508 45,379 31958 80564 491555

018 418112

00T 50520 36,907 2USITE 48,621 20775

395,220 501,093 297,000 1,085,808 224,399 10890 THATO 244681
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SALE AND INSTALLATION OF APPLIANCES ON HIRE-
PURCHASE TERMS.

Domestic electric appliances sold by the Couneil
are dealt with under two groups, namely :
Group A" (Major Appliances) :

Ranges and Ovens whose retail price is not less than
£10 and/or whose total connected load is not less
than 3,500 watts.

Refrigerators of 3 cubie foot capacity or over.

‘ater Heaters of not less than 5 gallons capacity.

Washing Machines.

Heavy Duty and Other Appliances as may be approved
from time to time.

Group “'B" (Minor Appliances) :
Ranges and Ovens whose retail price is less than £10
and/or whose connected load is under 3,500 watts.
Water Heaters whose storage copacity is less than &

allons.
Trons, Kettles, Percolators, Wash Boilers, Steamers;
ete., as approved.

Appliances included under group “A” are:’sold
under the hire-purchase scheme including or ex-
cluding installational work as may be required on
the following repayment periods:—

Ranges, Washing Machines and Refrigerators .
(with or without installational work)...... 36 months.
Water Heaters
(without any installational work). .. 36 mo
(including only electrical installational work) 36 months.
Water Heaters 7
(including electrical and phimbing instal
lational work) “push through” type ... 39 months.
“multiple outlet” type ... .. 45 months.

Appliances included under group “B” are sold
under the hire-purchase scheme over a maximum
repayment period of twelve months and for these
appliances the purchase price does not include any
installational work, arrangements for which must
be made by the purchaser.

+As stated previously, the appliances sold ‘\‘mder
hire-purchase terms are maintained in good order
free of charge by the Council throughout the re-
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payment period except for the Limitation of the
maitenance period of protective coatings of ap-
pliances and ball valves for water heaters to
twelve months.

In the case of appliances sold for cash, however,
the Council accepts no obligation in regard to
maintenance or servicing, this being left to the
purchaser to arrange with the dealer concerned.

RANGES.

The repayment period for the purchase of
ranges and ovens was originally fixed at twelve
months, but after this arrangement had been
worked to for about a year consumers were given
the option of purchasing these appliances over a
period of either twelve or twenty-four months,
and as from the 12th April, 1937, as shown above,
the repayment period on ranges costing £10 or
more in value and/or with a total connected load
of 3,3100 watts and more was fixed at thirty-six
months.

Monthly instalments payable on a range sold in-
clusive of its installation are determined by ad-
ding 15% to the ordinary retail selling price as
agreed with the dealer and dividing the amount
50 obtained by thirty-six; thus the monthly in-
stalments payable on a range with a selling price
of £25 would be £25-159% of £25, .naking a total
of £28 15s. (i to 16s. for facilitati;
accounting) divided by 36, namely 16/-.

In the event of a purchaser of a group “A”
range desiring to make his own arrangements for
its installation, or where a suitable installation
for it already exists, the monthly instalment is
determined by deducting 5% from the agreed
tail selling price and dividing the figure so
obtained by 36. For example, the abovementioned
range would be purchased by 36 monthly instal-
ments of 13/2d. per month, making a total of
£23 14s. in all, namely £25 less 5%.



AND WASHING

At the i i of the hire-purch
scheme the pe i
and washing machines were twelve or twenty-four
months at the option of the purchaser, but this,
as shown above, has also been brought into line
with the hire-purchase period for electric ranges,
namely thirty-six months.

Arrangements of the same kind as those apply-
ing to ranges were incorporated in the scheme in
the first instance for the carrying out of instal-
lation work for this class of appliance which, how-
ever, proved somewhat costly, so that to meet the
position a fixed charge of £2 was introduced to
cover the cost of providing the necessary plug and
sccket outlet together with a wiring circuit up to
50 feet run. This also was found to be unsatisfac-
tory, and under the existing arrangements, if re-
quired, a plug and socket outlet with a run of
wiring not exceeding 30 feet is installed free of
charge with the appliance.

The amount of the monthly instalment for re-
frigerators and washing machines (irrespective
as to whether or not the installation of a socket
outlet is required) is determined in the same way
as, for example, in the case of electric ranges sold
exclusive of installation work, that is to say the
monthly instalment is one-thirtysixth of the
amount arrived at after deducting 5% from the
agreed selling price of the appliance.

WATER HEATERS.

Hire-purchase facilities were in the first ins-
tance limited to water heaters of 60 gallons and
upwards capacity and the terms of purchase in-
cluded or excluded the carrying out of any elec-
trical installational work required according to
the purchaser’s wishes, but the latter were in
every case required to make their own arrange-
ments for the carrying out of any necessary
plumbing work.
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Various. ificati of these
were made from time to time and at present water
heaters down to 2} gallons capacity are obtainable
on hire-purchase terms but only those of 5 gallons
capacity and upwards are available on hire-
purchase repayment periods exceeding twelve
months.

The heaters included under group “A” appli-
ances may be either of the “push through” or
“multiple outlet” type.

e standard sizes of these two types in group
“A” that are sold under the hire-purchase scheme
arei—

Push Through—Capacity Multiple Outlet—Capacity.
(gallons) (gullons)
5
10 40
20
30 100
40 120
60 200
100
120

The standard size of group “B” water heater is
24 gallons and all water heaters included in this
group are of the “push through” type.

As described on page 222, a different repayment
period is arranged for in respect of these two
types under group “A” appliances when the pur-
chase price includes electrical as well as plumbing
installational work.

The electric installational work covered by hire-
?urchnae repayments includes a eircuit up to 150
eet run and any wiring wtérk exceeding that figure
rr or by
with the electrical wiring contractor.

Plumbing work covered by hire-purchase re-
payments for “push through” heaters includes a
run of piping not exceeding 30 feet, and 150 feet
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of piping for “multiple outlet” types of water
heaters as well, for the latter, as a maximum of
three water outlet taps.

The monthly instalments are determined in the
same way as applies to other major appliances.
For example, when the hire-purchase price does
not include the carrying out of any installation
work, the total amount payable over a period of
thirty-six months is the ordinary selling price of
the heater less 5% divided by 36. If the hire-
purchase price includes electric installational work
159% is added to the agreed selling price and the
sum 8o arrived at is payable in 36 equal monthly
instalments. Where plumbing work is also in-
cluded the monthly instalment is arrived at by
adding 15% to the agreed selling price and dividing
the amount so arrived at by 36 and the total
amount payable by the purchaser then is that
figure paid monthly over a period of 39 months
in the case of “push through” water heaters and
for 45 months for those of the multiple outlet”
type.

OTHER MAJOR APPLIANCES,

Other electrical cooking and heating apparatus
which has been sold under the Council’s hire-
purchase scheme from time to time includes water
boilers, toasters, grillers, fish fryers, percolators,
steamers, urns, hot cupboards and ovens of the
hotel or heavy duty type and also wash boilers
and ironers for private domestic use. The terms
and conditions under which these appliances are
sold are similar to those applying to electric
ranges.

MINOR APPLIANCES.

As i , minor i
classified for hire-purchase agreement purposes
under the heading “group “B” appliances, consist-
ing of small electric ranges, water heaters of less
than 5 gallons capacity down to 2} gallons and
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kettles, irons, percolators and steamers, are also
available for sale on hire-purchase terms with a
maximum repayment period of twelve months.

In the first instance the monthly instalments
for this type of appliance were calculated at the
rate of 2/ per £1 of the agreed selling price of
the article purchased, but at the present time the
monthly instalments are reckoned at 1/12th of
the agreed retail selling price, so that, for
example, a kettle with an agreed selling price of
S? can be obtained for twelve monthly instalments
of 3/4.

As menti iously, no i ional work
is included in the purchase price, and the mainten-
ance and servicing work is limited to the instal-
ment period.

It is a condition of the acceptance of these ap-
pliances for sale under the hire-purchase scheme

that they are fitted with automatic safety devices.

CASH PURCHASES.

Purchases may be made for cash of any of the
appliances exhibited in the showrooms, and the
discount allowed for such purchases is either 209,
or 10% according as to whether or not the Elec-
tricity Department assumes responsibility for the
appliances.

Where 20% discount is given the Council does
not guarantee the appliance or accept any respon-
sibility in any way for it or for installing it, these
being matters for the purchaser to arrange with
the Dealer, and the discount is calculated on the
agreed selling price.

The discount of 10% applies only to the cash
purchase of an appliance dealt in under the hire
purchase schemd when the customer desires the
Council to assume the same obligations as would
apply to the purchase on deferred terms and is
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caleulated on the hire-purchase price. For example,
cash payment payable for a £25 range in-
cliding its Installam mould e

Agroed salling price 200
tncreas n sfling price i et of i

installation-13% w8150

2815 0

Less discount for cash—10% ... .. £217 g§

Cash payment

£2517 6

Further, purchasers have the option, without

prejudicing i m any way the other pmvxsmns oi the
r the hire-p

to make payment at any time of the whole of the

outshndmg msmlments except n single final

of doing thch he i )s al]owed 10% dlswnnl on the
outstanding amount

ADVERTISING.

The scheme is well advertised in ‘monthly and
weekly journals which are popular in Capetown,
and extensive use is made of the daily press
printed in the two_official languages. Brochures
are issued and advertising space is taken in
omnibus, tram and railway timetables, and in the
programmes of the City Orchestra and the more
popular sporting events.

Slogan advertising is also employed, space for
the purpose being taken in railway coaches and
waiting rooms, public telephone booths, ete.
Tlluminated and other signs are erected at the
power station and the elecmcxty showrooms.

The newspapers publish lengthy articles on
electrical matters generally and regularly make a
feature of the advantages attending its applica-
tion to domestic use. In these issues the Council,
electrical dealers and wiring contractors occupy
more than the space usually taken up in adver-
tising matter.
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Public exhibitions of electrical appliances have
been organised in collaboration with the dealers
and have been very useful in popularising the use
of electricity in the home.

Demonstrations of cooking by electricity on the
various makes of ranges sold by the Council are
given regularly in the demonstration kitchen at
“Electricity House' ’(which also houses the prin-
cipal showroom) and in suburban Municipal halls.
Up to the end of August, 1938, 431 demonstrations
had been given and these were attended by 21,062
members of the public

Arrl.uuu:ss REPOSSESSED BY THE COUNCIL.
t is worthy of special mention in this regard
thnt although from time to time the Council has
had to take repossession of appliances on account
of the failure of pumllasers to carry out their
a 8 )

the number of appliances so dealt with has been
remarkably small and all, with the exception of
six ranges, have at the present time been resold.

WORKING RESULTS.
That the scheme has been an unqualified
success in popularising the use of electric energy
for domestic purposes is evidenced by the follow-
ing data relating to the l’xtst eight years of its
operation, that is to say from the period 1st
September, 1930, to the 3lst August 1938.

The total number of ranges connected to the
supply mains at the 31st August, 1930, was 1,051,
of which 989 had been sold by dealers and 62 by
the Council, whilst those sold by dealers direct
to consumers since that date up to 31st August,
1938, of which records are held by the Electricity
D to 4,924, In all ili
however, a few have been sold for use in existing
installations without notification of this having
been done being passed on to the Electricity
Department, so that at a conservatxve estimate
tl\e total sales to 31st August, 1938, by dealers
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direct to consumers are 5,913, During the same
period, however, no less than 18,985 ranges were
sold through the Council’s hire-purchase scheme,
and in addition 45 have been sold by the Council
outside that scheme, so bringing the total number
of ranges connected to the system at the 31st
August, 1938, up to 25005 at a conservative
estimate.

12 months ended  Sales of Blgetele Banges Average per ionth

al
1,566 131
1,631 134
2,479 207
2,680 223
2,769 231
2,209 102
2,890 241
2,671 223

Notwithstanding the fact that the hire-
purchase scheme has been in operation for eight
years, it is of particular interest to find that
electric ranges ara still being sold at the rate of
approximately 223 per month as compared with
an average monthly sale throughout that period
of 198.

The total retail selling price of ranges sold
during the first eight years of the operation of the
scheme amounted to no less than £526,354,
which was spent with the local dealers, The botal
connected load of those ranges amounted to
127,995 kw.

Of the total number of ranges sold under the
hire-purchase scheme 229 were installed in new
premises, 219 took the place of other electrical
heating or cooking equipment and 57% replaced
npplinnceﬂ operating on solid gaseous or liquid
fuel.

An examination of the popularity of electric
ranges on the basis of the retail selling price gives
the following result :—
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Retall Selling Price. Per cent. Total Sales.

Buby” Ranges 181 ranges 95%
£10 to £14 199 7 1.05%
15 to £19 3,088 16.16%
£20 to £24 4,87 " 25.58%
£25 to £20 a9 20.65%
£30 to £34 3,285 » 17.04%
£35 to £39 152 7 8.18%
£0 to £44 1200 6.69%
£45 to £50 S04 2.66%
£51 upwards 103 85%
““Heavy Duty” g, 2 19%:
18985 100.0%

The following analysis of the total number of
refrigerators and washing machines sold under
the Council’s hire-purchase scheme from the 1st
September, 1930, to the 31st August, 1938, is of
special interest in view of the fact that until the
inauguration of that scheme these types of ap-
pliances werg scarcely used at all in the Council’s
area of supply.

TRerrigerators Washing Muohines
12 month ‘Average. Average
ondod Total. _ per mouth. _ Total. _per month.
1 142 14 11
196 163 39 3.3
192 16.0 5 4.6
253 211 48 4.0
307 25.6 101 8.4
115 U6 186 15.5
653 5.5 681 57.0
850 708 1,664 138.7
3,037 2,791

At the time when the hire-purchase scheme was
introduced electric energy was used to an in-
significant extent for domestic water heating
purposes, but, as will be seen from the following
tabulation, the hire-purchase scheme has proved
to be an important means of making this service
available to consumers:—
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12 months ended Water Heators
67

31.8.31

87

69
366
640
753
995
819

3,796

The extent to which the hire-purchase facilities
have promoted the more general use of this type
of appliance is illustrated by the fact that during
the abovementioned period dealers have sold
direct to consumers 9,023 water heaters, making
a total of 12,819 connected to the supply mains
at the end of August, 1938,

The total number of appliances sold under the
hire-purchase scheme together with their value
and total connected load during the first eight
years of the working of this scheme is a follows:-

Cluss of Avpliance  No. Sold Value Loading Watts
Cookers and Ovens 18,985 £526,354 127,995,110
Refrigerators . 8,087 148,302 611,930
3,796 69,960 3,567,550

2,791 95,497 607,650

75 2,609 347,790

“Minor appliances 2,191 1,994 2,173,740

TOTALS 30,875 847,652 135,303,770

The extent to which the electrical trade in Cape-
town has benefited by the introduction of the
Council's hire-purchase scheme may be judged by
the fact that during the first eight years of its
working the sum expended on appliances, con-
necting sockets and plugs, main switches and
payments made to electrical wiring contractors
and plumbers amounted to appropimately £923,338,
particulars of which are given below:—




Cost of appliances purchased . o £T1L,514
Paid " as issic i e

) o 419
Plugs and switches provided—actual cost ... ... 33397
Payments to electrical contractors... .. . £155,222
*Payments o plumbing contractors e .55 18438

“Last two months partly estimated.

As compared with this sum the amount re-
covared together with that recoverable under the
current hire-purchase agreements amounts to
£959,509, giving a balance of receipts over ex-
penditure of £36,171,  This state of affairs is
noteworthy having regard to the fact that at the
end of the first twelve months the expenditure
on appliances, installation work, etc., exceeded the
accrued revenue under the hire-purchase agree-
ments by a sum equivalent to 14/113 per k.W.
of connected load, while in the second and third
years this figure was reduced to 7/9.5 and 5/9.8
per k.W. respectively.  During later years the
accrued revenue slightly exceeded the “total ex-
penditure on appliances and the cost of their ins-
tallation but this did not include such expenses
as the cost of servicing the appliances, the upkeep
of the showrooms, salaries and wages of employees
engaged in this branch of the Department’s
activities, interest on accounts outstanding, rents,
rates, taxes and the cost of advertising, but there
is little doubt that if the working results obtained
during the past twelve months are maintained
the hire-purch eme will prove to
be self-supporting. In any case what net financial
deficit may be shown even at the present time
when taking all these items of expense into con-
sideration may be considered a normal develop-
ment expense which is fully justified by the in-
crease in business which it brings about.

The reduction brought about in the cost per
kilowatt of added connected load has been due
partly to savings effected year by year in the cost
to the Department of installing electric ranges
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‘through the fact that when the scheme was
inaugurated the schedule prices allowed for elec-
trical installation work were unduly high, and
partly to the large increase which has taken place
in the number of other appliances sold, many of
which do not require the carrying out of electrical
wiring work.

It should be mentioned, however, that from time
to time adjustments have been made in the
schedule prices allowed for electrical installation
work with the object of fixing them on a fair
basis having regard to the prevailing cost of
material and labour employed. The fact that the
cost of switches, plugs and ranges themselves has
for some years past steadily fallen has also con-
tributed to the result referred to. ~The average
cost of installing an electric range year by year
is as follows:—

12 months Switeh  Pluy & Flexible Pavments (o Total
ended  Provided.  Provided. ntractors. per Ravge.

£ oo ierise amme0ine Y0

186 £ 61 £010 9 £1315 4

£.186 £ 20 10 7.5 £3 711

£ 52 1S £91111 A0 9

2 42 124 £819 6 £1016 0

£ 38 W5 £81111 £10 610

£ 31 U2 £817 3 £01 6
31838 £ 30 118 £89 0 £0 33

The average cost of installing a range of more
than 3.5 KW. connected load, taken over the past
eight completed years, was:—

Payment to wiring contractor per range e 89134
Cost. of switch rin) ey i) iy B o Bd
Cost of plug fitted with 3 feet of metallic flexible

and nipples o iadd

£2 0 3

The extent to which the hire-purchase scheme
has assisted to build up the load of the Council's
Electricity Undertaking will be seen from the
following table:—
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Proportion.

Ye Units used for nite used for 0
" TP Domeste Bitorer. DS tmae

1928 51,376,879 5,958,201

1929 5 8,765,936

1930 65,171,659 12,430,042

1931 78,711,163 22,002,245

1932 91,211,009 35,03

1933 48,720, 155.!

1934 123, 310,769 63,680,

1935 144,528,054 81,005, 21'

1936 167,568,745 97,

1987 192,333,625 114,691, 200

1938 (est.)213,000,000 129,000,000

From the table it will be seen that whereas in
1929 only 14.9% of the total sales of electricity
were sold for domestic purposes, this percentage
has risen to 60.6% at the present time, and the
actual quantity sold for domestic purposes has in-
creased nearly fifteenfold from 8,765,936 to
129,000,000.

Smce for many years the whole of the industrial
ents for power, and which are increasing
relamvely slowly, have been provided from elec-
tricity obtained from the Council's undertaking,
the increase in the total output of the under-
taking is being maintained to by far the greatest
extent by the growth that is taking place in the
use of electricity for domestic purposes.

The growth in the domestic load made it neces-
sary to increase the installed plant capacity of the
power stations from which the supply is given in
Capetown and district from 60,000 Kw. to
120,000 KW. during the period 1932 to 1937 and
has made it necessary to construct a new power
ion to be put into service during 1938 which
will increase the installed plant capacity by a
further 90,000KW. approximately.

At the end of August, 1938, the number of
domestic consumers connected to the Council's
system was 87,728, and the average consumption
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per domestic consumer, exclusive of the use of
electric energy for water heating purposes, is
approximately 4,000 units per annum. If water
heating supplies were included, as in the case of
a fully all-electric house, the average annual con-
sumption would amount to at least 9,000 units.
The difference between the average consumption
per domestic consumer and the consumption by
those in all-electric houses indicates clearly the
scope for increase in the sales of electricity for
domestic purposes apart from increases which will
be brought about through further sales of heat-
ing and cooking appliances. The scope for these

is found in the shortage of accommodatlon for the

{dinced t-d

ing actwlty apart from the act that on.ly sp—
proximately 25,000 consumers out of 37,728
domestic consumers connected to the mains at the
present time have installed ranges and only, say,
13,000 of these have installed water heaters.
Whilst it is too much to expect that the present-
dav hngh monthly average of sales of electrical

can be maintained for all time, it is
felt that on these considerations a very consider-
able increase in the use of electric energy may be
expected to take place year by year for a number
of years to come.

ANNEXURES.

(Ocbise ofthe Unsecuree referred to are ohllmnhle from the

Electricity Department, Capetown.

Annexure A’ Agreement with dealers for year 1938.
B, ‘:m‘lemenl with purchaser for ranges and
ebtles.

ith purchaser for refrigerators

0" Agroomont,w
and washe

“D”—Agmmonz “with purchaser for water
enters.

g —ﬂmmcﬂlmn for installation work.

“F1Bohedule, of rates for carrying out
clctsiol ingtllation

“n‘usa..hh of ates for carrying out plum-

installation work.
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“G"—Specification for - electrically operated

yater liaters for which " bire-purchase
s are granied.
H"—Sp«! fication tandardised  main
witch mnd distribution bonrds,
00~ Specifioation 1os. ‘hugs. ans soskatn, for

DISCUSSION.

Councillor Naeser: When you resell apparatus
which has been already in use do you guarantee it
to be in order?

Mr. Swingler: Yes, we maintan it for three
vears.

Mr. Bahr: How do you deal with the owners of
wireless sets, washing machines, ete.?

Mr. Swingler: We do not have any trouble from
modern washing machines or wireless sets. We
have no difficulty that way.

Mr. Milton: There are two points that might be
brought out. In the smaller municipalities there
is one. What is the effect upon the installation
of plant? Secondly, the necessity for satisfactory
service by the suppliers of wireless sets, I.would
like Mr. Swingler to enlarge on that.

r. Swingler: The load factor of the domestic
lnad is much higher than T thought it would be.
The load represents 60 per cent. of the total,
and whereas the load factor was 40 per cent. eight
years ago, and it is still 40 per cent. to-day, not-
withstanding the huge increase in the sales of
electric energy for domestic purposes of from 15

0 per cent. of the total. Climatic conditions
and the habits of people make a lot of difference
to the possibilities of development of the domestic
load, so that one should not be dogmatic. As far
as_the load is concerned we have connected up
135,000 kilowatts under our Hire Purchase
Scheme to date, and are continuing to do so at
the same rate. =~ We haye no difficulty with
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reputable dealers and manufacturers in regard to
guarantees for servicing the appliances. The
modern stove is a very different proposition to
what it was a few years ago; it is now a very
reliable apparatus.

Mr. Berry (S.A. Lamp Association): I have
heen very interested in Mr. Swingler’s paper and
in his subsequent remarks, particularly in regard
to the question of service given. It is most
important to have a satisfied consumer, and the
better the service he gets the better it is for both
parties.

Mr. Seller (Boksburg): The notes by Mr.
Swingler have been very interesting indeed. The
chief point that strikes me also is that of service.
T would very much like Mr. Swingler to tell me
whether in the event of a failure of supply he goes
beyond the Council’s rules and sends a man to the
consumer? In regard to load, I would like to know
at what period nf the 24 hours does the peak load
oceur in Capetow

Mr. Swingler. In reply to the question about the
peak load, we have a peak dependent upon
clunanc conditions. In winter we have an over-

pping peak of 15 per cent. Kwehnveuvery
v«et and dull day, we would have a peak about
mid-day that will equal our evening peak.

We do not compete with the contractor if we
can avoid it. ~We seek co-operation ,not com-
petition, and would do anything within reason to
avoid consumers being inconvenienced by even

partial failure of supply. Our men are on duty
dny and night, and we make no charge for this
service. The essential consideration in the matter
is that the Department is not doing anyone else
out of a job, in carrying out instructions we zwe
the consumer a reliable and effective uupply.
had a lot of opposition to our showrooms at first.
1 myself was formerly opposed to additional show-
rooms, but the public demanded them, and we
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have established them mainly because of the
service they give the public. When I tell you
that in 1939 we will sell 230 million units as
compared with 59 million units ten years ago, you
will appreciate how the people of Capetown are
becoming_electrically-minded, and moreover this
progress will keep going on like ““ old man river.”

Mr. Swingler: As soon as consumers electrify
their houses, you will sell ten times as much
energy as before. The revenue depends upon the
type of consumer. If you run a small undertaking,
get the people to buy a refngerator. and once they
have it they will never be without

Mrs. Alrick (Capetown): Speaking of service,
it was in this regard that I first approached Mr.
Swingler, For years T pegged away in the
direction of getting him to impose a small charge
first, but 1 made no impression upon him w}
ever. He has met the pomtmn by insisting upon
the best equipment and giving good service, and
T am pleased to admit that a.l] the way thmugh
Mr. Swingler was right in regard to not making
a service charge. (Applause.

The President: I am sure it is your wish that T
should thank M.r Swmg]er most sincerely, and to
n the success of

the Capetown unrlertakuuz. (Applause.)

The Convention adjourned at 1.5 p.m.



FRIDAY, 9th December, 1938.

The Convention resumed at the University
Buildings, Stellenbosch, at 10.30 a.m. on Friday.
December 9, the President in the Chair.

CIVIC WELCOME.

Councillor A. H. Bosman, Mayor of Stellen-

bosch: Ladies and Gentlemen,—I am very pleased
indeed to have the opportunity of welcoming you
very heartily to Stellenbosch. Stellenbosch regards
it a great pleasure to be allowed to extend
hospitality to the delegates of a Congress repre-
senting a profession which plays such an
important part in our lives to-day. I make bold
to say that in mo other sphere of modern
enz;‘neenng and bechmcnl work has there been
sucl
the course of prnctmully \ow years things have
been put into practice which appeared even in our
lifetime to be merely fantastic dreams. To-day
science and the knowledge of the practical
electrical engineer have brought into our homes,
factories, workshops and laboratories the use of
electricity in such a manner that the layman can
have all the comforts and benefits therefrom in
full safety and by the simplest means. All of you
who devote your lives to the generating and dis-
tnbutlnn of electricity or to recearch in regard

a.nd also to the economical .npect have a task to
perform which needs knowledge and a great deal
of thought and brains. I can, therefore, assure
you that this visit of representatives of the pro-
fession of electrical engineers is highly appre-
ciated and regarded as a great honour by us.

1 should like to take this opportunity of making
particular mention of the excellent services which
the Council’s electrical engineer, Mr. D W. Ritson,
who is no doubt well known to you all, has
rendered the mumupuhty of Stellenbosch Mr.
Ritson has seen what the Council considers a very



D of an Electritity Under-
taking for a town of the size of Stellenbosch, and
the Council gives him the credit in this matter
which he deserves. What has particularly pleased
us is the generous way he acknowledges the
manner in which those in authority with the
Electricity Supply Commission and the Capetown
Municipal Electricity Department are out to
advise him, and to place at his disposal that great
knowledge Which they are privileged to acquire in
a city like Capetown, with its manifold problems,

To give you an idea of our local progress I
would like to mention the following facts. The
electric lighting scheme was commenced in
Stellenbosch in 1914. The plant then consisted
of two 60 horse-power Diesel engines with a
battery. In 1920 an additional 80 horse-power
engine was erected. Tn 1929 a complete change
over from D.C. to bulk supply was undertaken, and *
from then good progress has been made in the
sale of units, due no doubt to the fact that we can
purchase cheaper than generate. A few figures
will give an idea of the progress made. In 1922
we generated 165,720 units; in 1930 we purchased
718,417 units, and in 1938 we estimate purchasing
2,360,000 units. (Applause) In one month,
August of this year, we purchased 246,000 units
against 165,720 units generated for the whole of
1922. The generating costs in 1922 were 3.6d., in
1930 1.28d,, and estimated for 1938, .77d. per
unit. Our industrial units sold were only 259,000
for 1937, and I am sure you will agree that our
progress is very satisfactory, being practically a
domestic load supply. I may add that we have
paid for out of revenue, the most of our change
over, being £4,500, and the construction of a 3,000
volt ring main with transformers, etc., and for
other improvements at different times,

I am afraid I have been taking up too much of
your valuable time. Only one thing more. On
behalf of my Council I wish to express our sincere
gratitude to the University of Stellenbosch, and
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especially_to the Rector, Dr. Willcocks, for his
kindness in allowing us the use of this building
to-day, and for the generous way in which they
e 8 Erlein s when, w neod sty
assistance. I can assure them we appreciate their
co-operation very much. Further, I wish to thank
Mr. and Mrs. Farran for their kindness and the
willing way in which they consented to undertake
the supplying of refreshments this morning.
regard their assistance as a great favour.

In conclusion, T again wish to extend to you all
a very hearty welcome to our town, and to express
the hope that you will spend a very pleasant day
under our shady oaks. (Applause.)

The President: Mr. Mayor, ladies and gentle-
men, of Stellenbosch,—On behalf of the Associa-
tion T thank you very much indeed for the very
kind words of welcome which you have expressed
on our visit to Stellenbosch. T would like to tell
you how very interesting we have found your
remarks generally, particularly your references to
the progress of electricity and the useful services
it is rendering to the community. I would take
this opportunity of congratulating you on the
remarkable prugress that has taken place in con-
nection with your electricity supply and the town
of Stel!enbosch Itself (Applause.) As you have
observed, this is very largely due to the excollent
work catried out by your Municipal Electrical
Engineer. (Applause.) When some 16 years ago
the Association last held its Convention in Cape-
town, the Stellenbosch Municipality was good
enough to invite it to spend a day in your town,
where, as is going to happen to-day, a paper was
read. At that time it was read by Councillor
Cluver, and ever since then the hope has been
voiced that the msmbem would have another

of visitin, You will
understand, therefore, the pleasure we felt at
having an invitation extended to come here to-day.
That we are very glad to have come is indicated
by the large number of members and friends here
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to-day, and who have been partaking of your
generous hospitality. 1 would like also to thank
the Town Clerk and others who have been so
helpful to me personally in regard to making the
arrangements for our visit. Finaly, Mr. Mayor,
I Wiah fo expross o’ behal® af the. Association
e b e e i ot
bosch.  (Applause.)

Business was resumed at 11.15 am.

The President: The first business is the reading
in extract form of a paper by Mr. Sparks, dealing
with the supply of electricity in small under-
takings. I have great pleasure in asking Mr.
Sparks to address you.

The Management of a small
Municipal Electrical
Undertaking.

by L. B. Sparks, Municipal Eleotrical Engincor—

T have purposely headed this paper “Manage-
ment,” we electrical engineers are always speaking
about a Higher Status and constantly complain
that other branches of engineering have been
placed on a higher plane than our particular
branch.

It is for us electrical engineers to gradually in-
still into the minds of the “Powers that be” that
our position is equivalent to that of General
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Managers of the concern. We must convince them
that we have made a careful study of the supply
of electricity in all its aspects, financial, technical
and operative, and that we thoroughly deserve the

confidence they are placing in us.

If our advice is found to be sound in all these
aspects it will not be very long before we have
gained their confidence and will have deserved the
reputation of being good business men as well as

Engineers.

In order to gain that confidence there should
be no “hit or miss” ideas in our methods, every-
thing should be well thought out and we ought
to lse able to give a sound reason for everything
we do.

Every scheme submitted to the Council should
be dealt with in all its ramifications, financial and
technical, and in its relation to the near future.
Right at the outset of one taking over the re-
sponsibilities of management, one should work to
fixed principles and in order to arrive at those
basic principles one must in the initial stages do
some hard concrete thinking, and get down to real
fundamentals,

It is far better to spend a few days arriving at
a definite working principle than to have a com-
paratively hazy notion of the matter concerned
during a period of years. Rule of thumb methods
should be avoided as far as possible, “History
repeats itself” so it is said, and we must also study
what is happening in other towns and watch the
effects of the particular policies adopted.
Relationships :

As mentioned previously, in a small town per-
sonal contacts are of greater importance than in
a large town, and these will be dealt with under
their respective headings.
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Councillors :

Successful management depends partly on the
ability to manage men, and also the ability to co-
operate with Councillors. In dealing with Coun-
cillors there are three main factors to be recog-
nised i—

(1) A large number of Councillors especially
those who hold Chairmanships are successful
business men, they have made a success by
sticking to certain recognised business prin-
ciples and these principles have caused their
thoughts to run in a deep groove,

Now the business of electric supply is rather,
modern and revolutionary, something different
from their usual conception of business, and the
aforementioned Councillors take a great deal
of convincing as to the wisdom or otherwise of
adopting a certain policy. 1 find that a per-
sonal chat to individual Councillors often paves
the way. Many a young enthusiastic engineer
has lost heart because his pet schemes have
been turned down, although to him they are
absolutely without a flaw. He cannot see why

Council. Those of us who are older have learn’t
a bit of wisdom. There is a saying “The out-
sider sees most of the game,” the Engineer
often has his nose so close to the grindstone
that his views are restricted in consequence. If
your scheme is turned down check it up again,
and if you find it is “just the goods,” have
another shot to get it through, but this time
do a little propaganda work. My experience

as tnug t me, (more parncularly lately) that
in one’s enthusiasm, what at first seems the
obvious course to adopt, has on further reflec-
ggg and investigation to be considerably modi
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(2) Councillors like to see that they are not
merely rubber stamps, and this is one of the
reasons 1 thoroughly investigate any scheme
that might be suggested by them instead of
turning it down on the score that they are not
technical experts. T am also in charge of the
Water Department in Pietersburg, and T must
admit that I have acted on one occasion with
very successful results, on the advice of a Coun-
cillor who I considered had a good knowledge
of the topography of the local country. While
Wwe may be technical experts there is no reason
why we should not consider any suggestion from
a layman.

framing a report I have sometimes left
loopholes for further suggestions purposely, so
that the Councillors might feel they were help-
ing to formulate a policy.

It is sometimes wise to invite criticisms from
them on your scheme, for it helps one to check
up on it. Seek the advice of Councillors more
{Jarticularly on non-technical and business mat-

ers.

(3) It is unwise to bring up anything con-
troversial on the eve of an election, you will not
be thanked. Councillors at election time have
my sympathy. There have been a few occasions
when a firm stand was necessary, more especial-
ly in the early days. Imagine how my hair
bristled when I heard this resolution at the first
Council meeting T attended in Pietersburg., “It
is recommended that the Resident Engineer

e a “shift.” “Gentlemen,” T said, “You are
losing £1,500 a year now. It is not wise to tie
your Engineer down to any specific duty if you
want to improve the present position, I must be
a free agent.” On another occasion within a
few months of taking over, I had to tell a Coun-
cillor that T was the fourth Engineer they had
had in three years, surely all of us could not be
duds, and if he continued with his policy, Piet-
ersburg would soon have had a dozen Engineers.
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My relations with my Council have been very
cordial and from time to time I have received
sound advice from Councillors.

One little bit T will pass on which has helped
me more than once, it is this—

“If a dog bites you once it is not your fault,
if you let it bite you a second time it is your
look out.” In other words" Don’'t make the
same mistake twice.

staff :

It is essential to have co-operation between the
Town Clerk, Treasury Department and the
Engineer, but unfortunately this does not always
exist. It must be remembered, these people
always have the ear of the Mayor and the Chair-
man of Finance which two individuals carry a lot
of weight in a small Council, and in Pietersburg
these relationships are fortunately very har-
monious.

An Engmeer should be loyal to his staff if he
is to expect loyalty in return. I take the view
that the Council should see to it that the treatment
of their Employees should be such as to enable
them to become good respectable citizens, other-
wise why are we on this earth ?

There should be no favouritism, no encourage-
ment of tale carrying, in fact I have made it a
rule never to ask an employee about the behaviour
of his fellow employee, if I wish to find out any-
thing, T rely on my own efforts, and the result is
that my staff is a very loyal one.

Public and

The attitude you hold towards your consumer
to a great extent determines the success or other-
wise of the Department, and to some extent your
welfare also.

Is your attitude to be merely that of an Ad-
tor of Bye-Laws ? When a consumer
comes. te you for assistance are you going to do
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vour best to see with which Bye-Law you can
smack him on the head, or is your attitude going
to be, how can he be helped, in spite of Red Tape ?
Interpret the spirit of the Bye-Law rather than
the letter and take the consequences. Will my
Department be in a better position by adopting
a certain attitude or will it suffer ? Acting on
this principle usually disarms most criticism,

Avoid pinpricking your Consumers. In Pieters-
burg we make no charge for replacing a fuse,
if a man tells us only a part of his house is in
darkness we do not tell him he must get a con-
tractor to fix it up, Immediate service is avail-
able at any hour without charge, and the public
of Pietersburg appreciate it.

I am seriously thinking of suggesting to the
Council that we service stoves free of charge,
whether I can ever persuade them to come to my
way of thinking is another matter. But the germ
of the idea is this— 109 of a consumer’s account
each month is credited to his service account or
rather as an Insurance Premium against damage
to his stove. The Municipality will then carry
out all reasonable repairs free. I do not say that
such ideas would work in a large town, but they
would certainly do so in small towns and this
would help to popularise electric cooking im-
mensely.

One great principle must be borne in mind with
regard to the sale of electricity, you must make
it easy for the consumer to purchase apparatus
to use that electricity. i

You must also enable the consumer to keep
that apparatus in such good order so that he can
continually use electricity,

I don’t know whether you have noticed it, but
in the shops to-day your parcels are no longer
tied up with string but are stuck down with
celotex tape. The celotex people present the
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business firm with a nice machine free of charge
on condition they buy the tnpe from them. They
give a customer a machine free of charge so that
he can use celotex tape.

Councillors sometimes look upon the doings of
{he Electricity Department as bordering on charity
rather than that of sound business, so I often
quote them the followmg which T once read in the
“Electrical Times,"—

““The Newcastle Electricity Supply Coy., England (not

& Municipality mind you) thought they would like to
. develop business in a rather poor suburb, It was re-

ported by their exports that “Slot Meters” were just

the thing. After a year's trial they found that the

scheme unprofitable. An official was sent to in-
vestigate and found that when a lamp burnt out, either
the consumers had not. sufficient money to buy another
or did not trouble,

“The Company acted on the official's suggestion that
each consumer be presented with three lamps per annum
free of charge, with the result that the success of the
scheme was nssured.””

It is absolutely essential for the success of any
concern that the connection or installation fee be
kept as low as possible so that there should be
no restriction of business. We have installed slot
meters in our sub-economic houses.

The water Department in Pietersburg was
losing £1,500 per annum when I took over. The
poorer ple were either sharing a tap between
them, sinking wells or using irrigation water for
drinking purposes, all because the connection fee
was a pmhlbmve amount as far as they were con-
cerned, viz, £3. 10s. 0d. T suggested that the De-
partment, connect up free of eharge, and as a
compromise we charged 10/-. The result was re-
markable, our consumers increased 40% in two
years. We iced £3. per consumer but the
assured revenue for the first year was at least
£3. per annum per consumer.



This all sounds so simple but if you wished t6
apply the same principlés in another direction, it
is surprising what opposition one would have to
face, because it has not been done before. As I
have said previously the average business man,
especially if he is getting on in years, has settled
down in a deep groove.

I have done several revolutionary things in
Pietersburg, and then told the Council about it
afterwards. On one occasion I felt I did the town
a distinct disservice and retarded the development
of a certain industry by not acting on my own
initiative first, instead of seeking permission. My
suggestmn was damned simply because as far as

T could see, such a thing had never been done be-
fore. Up to the present the Administrative side
has been dealt with on more or less broad lines,
we will now deal with the Technical side in the
same manner. These are dealt with under three
heads, Power Station, Distribution, Tariffs.

Power Station

The success of any Power Station depends on
its capacity to earn money, consequently reliability
is a bigger factor than mere efficiency. This is
where a steam engine beats an oil engine, one is
scared to overload an oil engine while with a steam
engine one is prepared to take the risk.

Your inclination to take up more and more load
with existing plant, depends on the faith you have
in the soundness of your plant.

1t is therefore of the utmost importance to have
anic in your Power Station so as to

reheve you of any anxiety on that side, your part
in the concern is Manager. 1 am not saying that
you should not have the ability to carry out these
repairs. But your time should not be oceupied
with them, neither should your mind be worried
with them. One clear thought out scheme of
yours might be worth thousands of pounds to the
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Municipality. Tt is doubtful whether you would

to other parts of the concern while carrying out
those repairs.

There are some things which when viewed from
a purely financial point of view, one is not justified
in installing in a power Station, but if one takes
into consideration the constant source of irritation
the lack of them engenders, they are well worth
considering. T refer more particularly to water
softeners and proper sealing machines.

One of the most costly things in a Power Station
to look after is the peak load, costly both in
fuel and the mterest on the cost of the extra
plant required to look after the peak. We have
tried restricted hour tariffs but have found them
a constant source of irritation to consumers and
also in view of the crude oil competition we have
had to abandon them.

. We have not been able to eliminate the peaks

larger load than we would otherwise be justified
in doing, by inserting a Clause in our tariff to
large power consumers stating that between the
peak hours the supply of current is supplied at the
pleasure of the Council. Such a Clause would be
impossible in a large town I admit, even also in a
small town where the relationship between the
consumer and the Municipality is not a happy one.
It has been possible in Pietersburg, and this bears
out my former assertion of the importance of co-
operation between the Department and the Con-
sumer.

bout two months ago a bearing on our 400
kW set failed for no apparent reason, our peak
load had previously reached 650 kW, our reserve
plant could only supply 500 kW. We had ne
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difficulty whatever in persuading our large power
consumers to shut down for 2 hours during the
peak, during a period of 5 days.

Dealing with the question of reserve plant pro-
vided, one is not restricted for space, and the cost
of land and building is not too high. I do not
consider it wise to scrap old plant no matter how
inefficient it is, provided it will do its work when
required and costs nothing in upkeep. Power
Stations often become over capitalised simply
because they have scrapped their old plant to in-
stall two brand new turbines, one of which will
act as a spare. The correct policy is I think to
install one turbine and keep the old plant as a
reserve and so avoid heavy interest charges.

Power Station Extensions :

Just as much careful thought is required both
in the lay out and the choice of sizes of plant as
in any other branch. What appears to be the per-
fectly obvious policy is not always the correct
policy. The usual practice in a steam station is
to double up, I should prefer to double up plus
25% with the maximum efficiency of the set at
5% F.L, rating. This practice is more likely to
be a correct one for steam stations simply because
the larger steam units are more efficient than the
small ones, but T doubt whether it is the correct
policy for oil statfons more especially in their
initial stages when they are struggling to balance
accounts. There is not such a vast difference in
economy between a large set and a small set, and
it is very doubtful whether the average cost of
running a large set is much lower than running
two small sets to suit the load.

It follows therefore that the doubling up policy
may not always be the correct one.

Take an example of a small station running 2—
100 kW sets which requires an extension, one
engineer would advocate putting in a 200 kW set,
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another an additional 100 kW set only. They may
both be right under different circumstances and
it is possible for the installation of the 100 kW
set to be the correct policy.

The working capacity of a station is determined
by the amount of reserve plant, whether the
larger or smaller set is installed the amount of
reserve plant is the same in each case. True the

capital cost per kW of a large plant might be less,
but even so the struggling concern might easily
become over capitalised, with no compensation in
the way of increased efficiency.

Distribution :

All of us will admit, that this has become during
the last few years one of the most important
branches of the undertaking, and also one which in
the majority of towns has been sadly neglected.

This is not a paper on distribution so the matter
cannot be dealt with very fully, consequently only
general principles will be touched upon.

High Tension Transmission or Distribution :

3,300 is the voltage usually selected for small
bowns in the early stages, although I see no ap-
parent reason why this should not be 6,600 Volts,
for towns usually have to change to this voltage
later on, or even higher.

1t is just as well therefore to order transform-
ers switch gear and cables which can be changed
from 3,300 to 6,600 Volts without much trouble,
the serapping of material later on.

At the last Conference in Durban I mentioned
the extra cost is not very great, and this avoids
constructing a 10 mile line 3,300 Volts to the
Kuske School Farm costing upproxlmabely £110
per mile including transformer to supply the farm
school with 80 kW. This line has been in opera-
tion over 12 months with only two outages which



were looked after by the resetting switch. The
only improvement I could suggest on a line of this
nature is the insulation of the No. 8 galvanized
iron wire which acts as a lightning spike as it
passes by the insulators to avoid bird trouble.

The High Tension dlstﬂbutlon should be mnde
use of as much as possibl

Low Tension Distribution :

Pietersburg and its suburb Annadale has close
on 50 miles of streets divided between a white
population of 4,200 whites. The distribution is
3 phase 4 wire 380/220 with a ring main of 3,300
Volts which is to be changed shortly to 6,600 Volts.
and at the same time aii H.T. is to be put under-
ground in town, for we find H.T. and L.T. on
the same poles is a bit awkward at times.

_The cost to hy out the whole of the town wnh

would mean a]sn in the early shages S0 much dead
capital, and yet the poliey of the Council in taking
all the profits in view of heavy developments in
the future, is not sound. It is wise therefore to
spend some of the profits each year on solid de-
velopment. Our expecience has shown us lately
that once a line has been put up, it is very diffi-
cult and costly to change it again later on.

1t is surprising to what uses electricity is put
to-day, we always try and consider the people who'
have stoves when switching off the line to carry
out alteration, and then when the line is dead,
someone rings up fo say that they had a patient
in bed with an electric warming pad, someone
was treating a damaged knee electrically, sonie-
one was in the midst of listening to some impor-
tant news on the wireless, it is all very trying,
and yet when the consumers come to you quering'
their large monthly account they say they use no
electrical apparatus whatever. There was one
line which was difficult to change because one'
woman had to warm her baby’s food at 3 p.m’
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precisely every day, and this had to be done witn
electricity although she had other methods for
warming it.

While it is impossible to wire the whole town
permanently, we have adopted the following
policy :—

(1) Al interseetions wherever situated, are made per-

manent even though at the time the load does not justify

it.

(2) Pictersburg township is laid out in rectangular
blocks, one short side and one long side, the long side
being two to threo times longer than the short side
After careful thought it was decided it would be more
economical to make the feeders permanent in those
streets running along the short sides of the blocks. What
might be called pioneer lines are therefore those running
along the longest side of the block.

(3) Three phases are taken into the houses for stoves.
(4) Wire of 0.1 cross section is used for the feeders
and 0.035 for the off shoots.

(5) 50 k.W. Transformers are employed wherever necos-
sary.

(6) Treated wooden poles are used to keep down cost,

but all intersections and terminal poles are stecl.
Breakdowns :

One should always prepare alternate routes for
supply in case of failure at one particular feeding
point, with plenty of linking-in points, and cement-
less links if possible.

Regarding breakdowns, ~temporary repairs
should be avoided, it is better to have one shut
down for two hours, than two shut downs of one

hour each, there is always a very great temptation
to make temporary repairs and get the current on
as soon as possible.

l hurd of a ms.hu Snpermt/end:nt who had a
nrf any cable fault when it occurred, it was really
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uncanny the way in which he always located the
fault first shot. It turned out however, that he
was the man who did all the jointing in the first
instance and knew exactly where he had adopted
temporary expedients.

Tariffs :

This subject will only be dealt with very briefly
to illustrate the principles which have guided the
writer in formulating the tariffs and these are
enumerated below :

(1) The higher the initial charge the lower can be the
ultimate charge and vice versa,

(2) Tn a two part tariff it is better to dispense with a
block of high priced units and substitute a ready to
serve charge, based on cither the number of rooms,
floor space or valuation.

(3) Tt is impossible to get a tariff to suit everybody.

The reasons for sticking to these principles are
as follows :—

By having a high initial tariff you ensure that
every class of consumer is paying his share to-
wards liquidating the interest and redemption
charges. If your initial charges were low you
would depend on some of your low priced units
to liquidate the interest and redemption charges,
consequently the users of Aga stoves and the like,
and non-users of electrical appliances would be
getting off to lightly.

The object of every Manager is to develop
further fields for the use of electricity and if his
initial charges are low he is definitely handicapped.

We in Pietersburg have been embarrassed on
more than one occasion by neighbouring towns
starting off their supply with absurdly low initial

arges. These low tariffs have caused a certain
amount of discontent amongst our own power con-
sumers. We had to take a firm stand at the time,
however, with the result that while these munici-
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palities are now struggling to balance accounts,
we have as the result of making handsome profits
been able to reduce our tariffs even below theirs,

The question of having a ready to serve charge
instead of a block of high priced units is largely
psychological in its effect, if you have two prices
of units the consumer naturally has his mind fixed
on the high priced units. If you have 1/- units
and 1d, units he will always say the price of
electricity is 1/— per unit.

The main tariffs in Pietersburg are as follows :

Private Houses :

(a) There shall be a standing charge of 10/—
pius 6d. for every 100 £ valuation of the house or
portion of £100 exceeding £50 of the Municipal
valuation of the building in which the light is
installed.

(b) Every unit will be charged out at 1d. per
unit. Any dwelling to the value of £1,500 and
over will for the purpose of this tariff be classed
as a £1,500 house.

Power Tariff—for motors over 20 H.P. : i

8/9d. per H.P. per month Maximum Demand
7,500 units at 1d. per unit and the remainder 4d.
per unit.

Note. The idea of introducing #d. units for
power is really to get in the thin edge of the
wedge, for it is my intention shortly to recom-
mend to Council that the domestic units be re-
duced to 8/4d. also.

All that has been said in the foregoing pages
can be looked upon as so much theory, but it is
the results accruing from them which count.
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Some years ago when one of the Transvaal Dele-
gates returned to Johannesburg from a Child Wel-
fare Conference being held at Cape Town she had
the following story to tell. One of the Cape
Town Delegates had given a very fine paper on
“How to feed growing children,” you must give
them this and that, but whatever you do you must
not give them tinned foods. The Cape Town dele-
gate took her Transvaal friend home to lunch and
when she reached home all hot and bothered, the
governess met her and asked what she should give
the children for lunch. “Oh ! let me see, open a
tin of sardines” was her flurried answer. Let us
hope Engineers do things in a better way.

Judging by the prosperity of the Cape Town
Electricity Supply the electrical consumers of Cape
Town have not been fed on sardines, but on sound
business principles, it is just as well to wind up
the Paper by a very brief description as to how
Pietersburg (the Capital of the North as it is
called) has thrived on the principles expounded
in the paper.

My relations with Pietersburg commenced in
June, 1920. When I saw the place I wondered
how they could pay my salary for the following
conditions prevailed.

At the Power Station, there was an old 50 kW
Wolff Locomobile driving, a combined D.C.—A.C.
Machine through a Renold chain, which was about
three to four times as long as it should have been,
consequently after the chain had stretched, half
the power was absorbed in driving the chain.
This plant lay all in pieces on the floor of the
engine house. There was also a worn out battery.
There was a 100 kW B. and W. boiler built in
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1896, obtained from some serap heap, the first
time the tubes were cleaned we scraped them
through in one or two places, apparently only the
rust and scale prevented leaky tubes. The high

speed steam engine used up 30 Ibs. of coal per
kK on the midnight shift and up to 15 Ibs. on the
day shift. There had been no meters in the town
for nearly three months, everyone's consumption
was averaged because D.C. was supplied at night
and A.C. in the day time. Copper was about 2/6d.
per Ib. Some of the neutral wires on the distribu-
tion were No. 14 copper and when one of the live
wires broke due to a loose connection we found
it to be a No. 8 galvanized iron wire. The water
department also came under my charge and on
the day of my arrival the Pump Station was
drowned out and the town was without a drop
of town water for four or five days. As previously
stated they had had 4 engineers in three years.

There was a loss of £1,500 on the light depart-
ment and £1,500 on the water department, to-day
there is a profit of nearly £5,000 per annum on
these two departments, £4,000 on Electricity and
£1,000 on water.

On some days we now generate over 9,000 units
per day with a plant whose running capacity is
450 kW per hour, and to look after this load a 100
kW turbine is to be installed as soon as possible.

The financial result for year ending June, 1938,
is as follows :(—

Income £19,200.  Expenditure £15,300.
Assots acquired ex Revenue £920.
Contribution to Renewals Fund,
Population of the town 4,200 Whites.
There are no Gold or other Mines.

£575.
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llluminated Bollards . . .

STOP STREET SIGNS. REFLEX SIGNS.
ILLUMINATED SIGNS. ROAD STUDS.

SIMPLEX ELECTRIC GO (S.A)) (PTY) LTD,

P.O. Box 7037,
JOHANNESBURG.




$5

SIEMENS

FOR EVERY
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.




Salaries and Wages Paid :

Power Station Superintendent £40 p.m.
Outside Foreman .. .. .. £35pm.
Shiftman v ... £29/10 pam.
Handyman S s R g Beg
Apprentices 2 . 5815 pm

In conclusion I am afraid a good many of the
principles enunciated here do not apply to the
larger towns, but it is hoped that something has
been said which will help the young Engineers in
charge of the smaller towns.

The President: Mr. Sparks’ paper is now open
for discussion, and I would ask speakers to be
brief, because we still have to deal with the
discussion on Mr. Milton’s paper, and also his
reply.

DISCUSSION.

Mr. C. Runtzler (Port Shepstone): I wish to
thank Mr. Sparks for his very interesting paper to
which we have listened to-day. 1 do not think
there is much cause of complaint as regards
“ Status,” because this status has to be built up
in a sure, if slow, way, and much has already been
achieved.

As regards the points of relationship and
Councillors, I think it behoves the Engineers to
listen to their ideas and ask their advice, even if
they are laymen, for very often they can give very
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sound advice indeed, and fortunate is that
Engineer who has a member of his profession on
the Council.

Co-operation between the heads of departments
of course is absolutely essential, as also loyalty to
and between the staff, otherwise the affairs of
the town cannot thrive.

There is hardly any cause to criticise the
author’s remarks about the Power Station, but I
can say I am not scared to put a certain amount
of overload on any of my Oil Engines, but ayoid
doing so as it costs too much on fuel oil. I do
not believe in having just one good mechanic on
my staff, but try to the best of my ability to
make every member of it. including the
apprentices, as efficient as possible, and I take off
my coat, too, occasionally and show them how 1
think a job should be done. I also take particular
care of the auxiliary plant, as your Station as a
whole has only an efficiency, as the efficiency of
the weakest unit thereof. ~The best and most
efficient boilers and turbo-generators are duds, if
your feed pumps are such.

Tariffs are largely governed by circumstances
appertaining to special conditions in each in-
dividual town. T myself feel inclined to favour
the living room charge, plus a low rate per unit,
as now charged by the E.S.C. on the Natal Coast.
This is not too hard on the small consumer, and
gives encouragement to the larger one, besides
giving fair returns to the Undertaking.

If you, Mr. President and gentlemen, desire it,
1 can’give you, though not strictly in conjunction
with this paper, the progressive costs of pro-
duction of the Port Shepstone Undertaking from
the time, or nearly so, of its inception.

The following tabulation of unit costs for a
typical oil engine generating station such as that
at Port Shepstone may be of interest:—
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Councillor W. G. Delport (Krugersdorp) : T wish
to congratulate Mr. Sparks upon his excellent
paper, which has afforded me much enlighten-
ment. I have not had an opportunity of previously
attending this Convention ,and I thought I would
embrace the opportunity of saying a few words,
otherwise, when I go back they will charge me
with haying said nothing as a delegate. 1 quite
agree with the remarks of the author concerning
what engineers should do when they want any-
thing. Engineers, after all, do know their job,
while we do not really know much about it. 1
hope that they will continue to carry out the good
work in any undertaking they may put forward.
Pietersburg was mentioned by Mr. Sparks as the
largest of profits from
s itk e o vos (b1 impossible to get
anything or to expect anything. (Laughter.)

Mr. Swingler: In thanking Mr. Sparks for his
address, the point that struck me was regarding
the installation of free service meters in sub-
economic schemes. I believe you can get just as
good a result by charging so much per week. In
Capetown they pay 1s. per week as a service
charge, and 3d. for energy they may use. Any
adjusting of the rent is done afterwards. My
experience shows me that many people do not pay
sufficient for the benefit they receive. 1 think
it is imperative for an engineer to let his Council
know exactly what he thinks and to have it on
record. I do not believe in asking for £6,000
when you want £8,000. Ask for £8,500 right off
the reel. T remember asking the Capetown public
for £400,000 for extending the distribution
system, and told them that it was only an instal-
ment. We got the £400,000 without difficulty;
indeed, the only difficulty we had in getting
authority later to raise £2,200,000 for the bigger
scheme was to get a sufficient number of rate-
payers together to form a quorum at the
statutory meeting called for the purpose.
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Councillor Naeser (Boksburg): I agree with
Mr. Sparks that the Engineer must take full
control. There is only one head in any firm, and
in a municipality that position, I take it, is
occupied by the Town Clerk. Next to him comes
the Treasurer, and the Engineers must take third
place.  Of course, the financial arrangements
must be made. One other point is that of co-
operation. It is not for one or other to say he is
the boss, It is co-operation that must be aimed
at.

Mr. Milton: May 1 congratulate Mr. Sparks
on the paper he has presented to us. Why he
should be content to “ gradually instil into the
minds of the powers that be” that the Engineer
must be the manager of his undertaking, I cannot
understand—surely this should not be a gradual
process but a fact requiring to be brought home
with no delay. So many undertakings are faced
with difficulties which should never arise simply
because they are not properly managed.

In the smaller undertakings, of course, the in-

ability to hand over the reins of management may

due to the low rates of pay of the men placed

in charge of the schemes. For an electricity

undertaking to be successful, it must, like any

other business, be in complete charge of a capable

In business

this requires a man with techmca] knowledge.

Unfommntely the majority of the smaller under-

s are managed by 10 or more persons with

httle or no knowledge of the fundamentals that
characterise the business of electricity supply.

Mr. Sparks indicates this latter aspect in
expressing the view that “the business (of
electnclty supply) is rather modern and revolu-
tionas This statement can only be accepted
With: pswetvations s there fsiirealizniotiiie
revolutionary in the principles involved once the
possible variation of the items of the cost of
operating the business are fully understood. 1
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would make so bold as to say that, if an individual
Councillor were to be made financially responsible
for both the capital and operation of an electricity
business, he would very soon appreciate Mr.
Sparks’ viewpoint, as he would then of necessity
require to grasp the underlying principles of the
business, whereas, at the moment, no matter how
conseientious a Councillor may be he must find
it wvery difficult to get down to bedrock in
electrical matters in view of the calls on his time
for general Municipal services and private
atters.

If those in control of electricity undertakings
could only realise that its fundamental principles
are the same as those underlying any successful
business, but that the details are somewhat
peculiar to electricity supply, much of the
difficulty at present experienced would disappear.

The author’s remarks in connection with the
possibility that one is sometimes carried away by
one’s enthusiasm should be amplified. One of the
fundamental requirements in the make-up of an
engineer is a calm outlook and the ability to weigh
“pros and cons ” in the light of cold fact. I agree,
however, that in endeavouring to find a solution
to many of his problems the engineer gain§
tremendously by converse with fellow engineers
and others possessing a sufficient knowledge to
offer helpful criticism. On this basis, the ideas
of any individual may require modification, par-
ticularly in respect of detail. I think if the author
had mentioned some specific case, it is probable
my views would have applied.

1 agree that every suggestion towards the
improvement of electricity supply, no matter from
what source it comes, must be given full con-
sideration in the light of our specialised know-
ledge, but it must not be considered to our shame
that at times a layman is able to draw attention
to some aspect which we have failed to observe.
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Probably the most vital statement contained in
a very useful paper is that made under the
heading “ Staff,” where the author mentions the
necessity of co-operation between the Town Clerk,
Treasurer and Engineer. I would go so far as to
say no business has much prospect of success
where co-operation of this nature is lacking. It
is very unfortunate that such co-operation is
sometimes lacking in Municipal enterprise. Here
again, it is possible that the Engineer is somewhat
to blame because he has not been able to bring
home the fact that his job is not that of a
mechanic or electrician, but that of a manager of
a specialised industry.

The author also deals with the service which
consumers must receive and suggests, inter alia,
that stoves should be serviced free of charge. It
is interesting, however, to learn that 10 per cent.
of the consumers’ account may be credited to his
“service ” account as an “insurance premium ”
azainst damage to his stove. It seems to me that
this is equivalent to allowing 10 per cent. discount
on the normal charge for electricity supphed
because a stove is installed and cancelling
discount if the special service suggested ls
required.

The servicing of stoves, etc., should be a con-
dition of permission to sell in a “district (approved
appliances). If traders do not give satisfactory
service, then in self defence, there seems to be
every justification for a supply authority taking
on such work departmentally.

The crux of the matter seems to be contained
in the two paragraphs where the author says that
“not only must it be easy for consumers to
purchase electrical apparatus but consumers must
be placed in a position of being able to keep that
apparatus in such good order that electricity may
be continually used thereby.” To offer such
facilities as say, hire-purchase, is not, alone,
sufficient, Hire-purchase facilities can only give
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real satisfaction if the suppliers of the apparatus
are bound to give satisfactory service, i.e., before
any supplier is granted the right to supply under
a Municipality’s _hire-purchase scheme it is
essential that the Municipality should be satisfied
that the supplier will give good service.

It is interesting to observe that the City of
Capetown supports Mr. Sparks in regard to
Municipalities providing free service, such as for
example, the replacement of fuses. In the latter
connection the example set by the City of Cape-
town in regard to the installation of miniature
circuit breakers in place of fuses, might well be
followed by quite small Municipalities. The period
of interruption to supply caused by momentary
overloads or accidents would be reduced to the
length of time it takes to walk to the distribution
board and reset a miniature circuit breaker.

Under the heading “ Power Station ” the author
claims that the oil engine beats the steam engine
as regards reliability, giving as his reason that
*“ one is scared to overload an oil engine, while th
a steam engine one is prepared to take the risl
The success of any power station not only depends
on its reliability but on its capaclty to earn money.

It is the ratio of “earning” to *investment”
which establishes Whether or not a scheme is
satisfactory. Reliability, therefore, must be con-
sidered in conjunction with efficiency and to m:
mind it is impossible to generalise to the extent of
saying that reliability is a bigger factor than mere
efficiency, Possibly my friend at Kokstad will
have something to say on this point.

The author’s reference to water softening and
de-scalers is very welcome, much of the operating
trouble experienced in this country being due to
insufficient attention having been paid to the
characteristics of the water to be used. T would
strongly advise all engineers to make use of
chemists whose services are available at no great
expense, The treatment of water is not necessarily
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a simple matter and the use of “ patent dopes”
blindly, may not only be wasteful but very harm-
ful. Tdo not wish to give the impression that the
patent compounds on the market should never be
used. They may be very effective if used in-
telligently, and the only guide to intelligent use
is the advice of a man trained in the subject.

The author’s advice in regard to the scrapping
of old plant in a power station and over capitalisa-
tion on this account requires careful consideration
before acceptance. In some cases it may pay to
serap old plant, and such conditions have been
faced by several Municipalities with advantage.
Had the author coupled his recommendation with
the qualification, “if it can be satisfactorily
used,” then there is no doubt the advice is sound.
Every case must be considered on its individual
merits.

As regards the choice of size of sets for
extensions, this again depends entirely on the type
and size of existing installed plant and on the
prospective rate of growth of load. If the sug-
gestion to put in sets of equal size were followed
on every oceasion of extension, then it might be
necessary to abandon plant quite frequently in the
interests of more economical operation. The stage
at which it becomes necessary to serap plant
depends largely on the prospective rate of growth
of load and the type and size of plant installed at
the time a decision is taken.

As regards the use of wood poles for reticula-
tion and transmission, information as to the
general behaviour of these poles would be of great
interest. In the early stages of development of
an electricity scheme, the use of such poles may
help to keep down the capital investment to the
advantage of rapid development of the under-
taking.
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Opinions, at the moment, seem to differ widely
on this subject. It may be that trouble, if any, is
regional and if so, it may be possible to determine
the territory within which wood poles can be
relied upon fo give satisfactory service.

In some cases the insulators are mounted one
above the other on swan necks attached to the
wood. This method of mounting may not prove
entirely satisfactory, as I understand that there
is a tendency for treated gum poles to twist under
varying atmospheric conditions. If this twisting
is appreciable the rotary displacement of the con-
ductors around the axis of the pole would have
serious consequences. On the other hand, if cross-
arms and saddles are used, the nuisance of twisting
could be obviated to some extent by an adjustment
of cross-arm position, but this can only be
regarded as effective if the twisting is slow and /or
say, seasonal.

The author's suggestions under *tariffs”
might well be closely studied by many engineers.
There is no doubt that incorrect tariffs have
resulted in_ stultifying development of several
electrical schemes in this country. The offer of
prices much above the cost of production has often
resulted in profitable business being turned away.

It is rarely realised that the over-pricing of
electricity will produce quite as harmful results
as under-pricing, and in neither case is it likely
that an undertaking will pay its way. too
frequently the average cost of production is used
as a basis for determining the minimum price at
which units of electricity can be sold with
advantage to the seller. The fact that the cost
of production is made up of fixed costs and
variable cost is frequently overlooked. A review
of these items would take too long but T would
advise the Councillor members to study these
details. In many cases, for psychological reasons,
it is necessary to transfer a portion of the
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“standing charge” to the “unit rate” as an
extremely high standing charge, even though
coupled to a very small unit rate does not
encourage all consumers.

1 quite agree that the inclusion of a high unit
rate in place of a “ service charge " plus a low unit
rate is apt to create discussion on the lines
“that electricity costs us 1s. per

On the other hand, if under-
takings have been operated on this form of tariff,
it is not always a simple matter to educate rate-
payers and consumers into accepting a service
charge of, say, 3/- per room with a flat rate of 1d.
per unit as having a lower incidence than a tariff
of, say, four units per room at 1/- and the balance
at 1d. per unit. Incldentally, a tariff based on a
service charge may require, as an alternative, a
flat rate of, say, 1/- per unit with a designed
minimum comparable with the minimum available
on the service charge tariff: The alternative is
necessary to meet the condition of relatively large
houses where electricity is used for lighting only
and even then to a very small extent. In the
G i the number of
who avail themaelves of such an alternative is a
very small percentage of the total number of
consumers supplied on the service charge basis,
but it must be admittad that electricity should be
available to all potential consumers at a reasonable
price.

The author indicates the difficulty some
Municipalities are faced with when a nelghboun;nxg
taril

more
than their own, This is a condition which must be
faced just as, for example, geographic position is
faced. - The subject of tariffs is a difficult one as
the allocation of costs amongst consumers is, to
some extent, arbitarary. As output increases, the
annual cost of operating a normal electricity
scheme does not rise as a smooth curve or'a
straight line. The curve actually includes “steps”
which oceur on each occasion of the expenditure
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of additional capital or the completion of redemp-
tion of loans. Generally spaking, it is wise to face
a small loss at the commencement of a period
between extensions, provided the tariff will result
in an accumulation of equivalent profit during
the latter portion of this period. The accumulated
profit should be more than sufficient to offset the
previous accumulated deficit, in order that satis-
factory reserves may be established.

The general tendency is to attempt to frame
tariffs which will result in costs being met at all
times, If a longer view is taken, however, there
is no doubt that the improvement in the rate of
load development is more benficial to a Muni-
cipality; that is, low tariffs will be more effective
in developing a town economically than high
tariffs designed to meet cost from the outset.

I hope I will not be taken to task if I mention
that in a recent case where a scheme has been in
operation for a little over 12 months, a surplus
resulted although the tariff applied at the outset
was 2/- per room and 2d. per unit. Though T have
quoted this case T do not wish it to be taken that
T am in favour of the actual amounts mentioned.
Incidentally, the scheme was inaugurated to
supply approximately 80 consumers and the capital

. 5 5

In the case of really small undertakings it is
possible that the unit rate should provide a
substantial contribution to the standing charges
because the installation of such items as, say,
stoves, may result in a relatively large increase in
the on-peak demand which may lead to extensions
in the power station and in the size of distribution
copper required without any return from the
“service ” charge rates.

The author states that his remarks (preceding
the stage where he quotes the tariffs at Pieters-
burg) can be looked upon as so much theory. I do
not agree, the difference between “theory " and
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practice " in cases such as these being, however,
alFFents o defim To my mind he should have
said that the foregoing pages of his paper could
be looked upon as “so much fact” with more
justice to the views he has expressed. The lay-
man regards a theory as something which remains
to be proven and as_something on which little
credence can be placed. The theories ” have been
proven and have become in fact “ accepted theory "
or * technics.”

When submitting the financial results for the
year ending June, 1938, it would have been
interesting had the income been sub-divided to
show how much came from ordinary domestic
users and how much from commercial users, At
the same time the expenditure might well have
been sub-divided to indicate the cost of coal,
capital charges, generation, distribution, manage-
ment, etc., separately. ~Further, the statement
that over 9,000 units per day are generated might
have been amplified to indicate the total number
of units generated and sold for the year he
‘mentions—perhaps the author will be good enough
to let us have these figures in his reply.

I thank you, Mr. President, for having per-
mitted me to express my views and once again
may I congratulate the author for dealing with a
difficult subject so freely.

Mr. Bahr (Klerksdorp) On this question I raise
three objections. First, I do not believe in the
subjugating of the Engmeer by the Town Clerk;
T believe in co-operation on an equal footing, nnd
nothing less. Secondly, I do not believe in over-
estimating by 20 per cent. more than you require.

u should be able to estimate within 10 per cent.
The third objection I have is installing lights in
houses where they are not wanted.

Councillor Spilkin: The greatest difficulty T
have found in my experience is making the
balance of the Council realise a position after
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discussing it with the Engineer. It is all right in
a place like Durban where you have party politics
interfering with the Council but in smaller places
T have found that the best way to push through
a proposition is to wait for a very long agenda,
and put the Electricity items at the end.
(Laughter.) i

Mr. Foden (East London): I congratulate Mr.
Sparks on his paper. I should just like to say
what we do at Bast London. There we have
freque with heads of
when all subjects are discussed, and we also have
free discussion in committee. I must say that at
Bast London there is no necessity for lobbying,
which I thought I would just like to mention in
passing.

Councillor Capell (Durban) : T cannot agree with
M. Sparks in his conclusions, I feel that the
Electrical Engineer is a person of importance in a
Municipal service and T have been responsible in
Durban in seeing that the Electrical Engineer is
placed on that footing. The Treasurer has been
a sprag in the progress of the Electricity Depart-
ment.

The extension of the hire purchase system in
regard to appliances has had the sympathy of all
Engineers  but the conditions imposed by the
Treasurer have made the position so difficult that
these facilities have not really been made available
to the public. If it were left to the Engineer, and
the red tape imposed by the Treasurer done away
with, the Electricity supply would develop far more
rapidly. In regard to what Mr, Milton stated
tariffs are most definitely not based upon cost,
but upon the ability of the consumer to pay.
Those who can pay should pay, and those who
cannot pay should be given the benefit of a
minimum rate.
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Councillor Ball (Veregeening): I am impressed
by the fact that this paper has come from one of
the smaller mumclpalmes It has pmved most

o view
of the fact that the lead in these matters generally
comes from the larger towns. As Councillors we
feel that consultation between the Town Clerk,
the Town Treasurer and the Electrical Engineer
is essential to smooth working. Many Councillors
are unable to get a real grasp of the actual
working of an Electric Undertaking, and many do
not take the trouble to ascertain how it is con-
ducbed We should take full notice of the point

sed by Councillor James, of Capetown, Per-
sonally, at all times I have experienced little
difficulty in getting support from the Council for
our Electrical Undertakings. The Engineer, as a
rule, is not far out in his estimates of cost, etc.,
and he is the man by whom the Council must be
guided. If we go back and work with our officials
on the lines of co-operation tnd harmony we shall
achieve our purpose. (Applause.)

REPLY.

Sparks: T will reply very briefly.  Mr.
Pkt skid that ey ufeg Shghomers do st Kiow
what they want. We know what we want all right,
and that is to be able to supply cheap electricity.

With regard to Mr. Swingler’s remarks about
getting everything down in writing, this is very
sound advice which I heartily endorse.

My remarks about estimating a certain scheme
to cost £6,000 and then afterwards getting the
Council to increase it to £8,000 have been mis-
understood; this was not a case of under-
estimating a job, but in the preparation of the
original estimate of £6,000 it was decided to
postpone certain work until 1941, when a large
loan matured. The growth of Pietersburg, how-
ever, was such that it was imperative to carry
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out more work than was originally intended
in;bead of waiting until 1941 to complete the whole
scheme.

A good deal of discussion took place as to the
status of the Electrical Engineer and conflicting
opinions were expressed both by Councillors and
Engineers, Some Councillors felt that the Engineer
was usurping the position of the Councillors. T
hold the following view, T believe whole-heartedly
in co-operation; the Electrical Engineer can be
looked upon_as Manager of a Company and the
Councillors Directors. 1 do not believe in divided
control; someone must be directly responsible to
the Council.

A certain amount has been said about inter-
ference from Town Treasurers, they have a knack
of seeing things from a different point of view to
the Engineer. Our Assistant Town Treasurer is
second to none as far as the collection of arrears
or outstandings are concerned; bad debts are
practically non existent. Such a condition of
affairs is sometimes to be gained at the restriction
of business and I was compelled to ask him this
question: “Which would you rather have, £100
worth of business and no bad debts or £1,000
worth of business and £100 worth of bad debts?
My Chairman, who is a business man, has told me
that he knows certain of his customers will do
him down eventually for £ or o, but in the mean-
time he has done a £100 or so of business with
them.

In reply to one or two points raised by Mr.
Milton:—

Servicing of Stoves: Mr. Milton stated that the
contractors might object to this work being done
by the Municipality,. We believe we can do this
work better and cheaper than a contractor, which
factor is vital to the success of Electrical Cooking.
We compensate the Contractor, however, by
putting work in his way which we think he can do
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better than we can; this enables him to keep and
pay good men. I believe in this policy of co-
operation and it is through this policy that
Pietersburg is on the way to becoming an
important engineering centre. The steel gates at
the Tscor Pavilion, Johannesburg Exhibition, were
made in Pietersburg.

Free Service Scheme for Stoves: The method in
which the matter was put in my report was some-
what confusing, what T meant to infer was that
the tariff could be so designed that provision could
be made in the tariff for seservicing.

The President: I now call upon Mr. Mann to
read his paper.

Cldbig. Palicy
Municipal Electricity
Department

and its Results.
by F. C. D. Mann,
Municipal Eleotrical Engineer — Worcester.

In 1924 at Durban, I presented some ‘Notes
on the Guiding Policy of the Municipal Electrical
Department’ advocating a vigorous policy of ser-
vice to the consumers, the word ‘service’ to be
interpreted in the widest possible sense and not
merely to be limited to keeping the mains alive.

Advertising, Education of the consumer—actual
and potential; Provision of Hire facilities for ap-
pliances; and Low Tariffs, were suggested as
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among the essential parts of the electrical service
and to the best of our ability these and other ser-
vices have been made available to our community
ever since and the results are now submitted for
your information.

It was obvious that part of the service expected
by any consumer would be prompt fuse replace-
ments at any reasonable time of the day or night.
Staff was therefore provided, at first till 10.30
p.m. and then from 6 a.m., so that on week days
the staff are in direct telephomc reach from 6
a.m. till 10.30 pm. On Sundays and Public Holi-
days two 3 hour periols, morning and evening, are
sufficient.

Another service, much appreciated and vital to
the ready development of the domestic loads, has
been the provision of adequate stocks of spare
parts, for all hired appliances and facilities have
been provided to collect, repair and return users’
appliances which require attention as soon as
possible. Most calls are answered immediately,
but delays sometimes occur with appliances pur-
chased elsewhere, in such cases a loan of some
similiar appliance is made to avoid i mcunvemence,
pending the arrival of spare

Some six years ago a Lady Demonstrator was
added to the staff whose primary duties were
to assist consumers with domestic electric prob-
lems, demonstrate appliances, and give monthly
cookery demonstrations in the Office Building.

The Department has always been prepared to
assist consumers in any way, with wiring, repairs,
installation of motors, tanks, repair to motors,
advice and estimates; a mmpetent staff and reson-
ably complete eqmpment has enabled us to meet
most of the demands on our resources and to give
satisfaction to our clients.

The local Cinema has been constantly used to
display a varying succession of slides depicting
some electrical idea, and for some years in ad-
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dition, space in the local paper has been taken

every week to spread the same ideas of Electricity
for the home, works or farm .

Worcester is not an industrial centre; such
industries as there are are mostly connected with
fruit and fruit produets, and tend to be seasonal;
our chief opportunity for expansion lay in the
domestic field and the charts show how this has
responded. Additional plant or an alternative
source of supply will be urgently needed within
the next two years, as our proportion of stand by
plant is already inadequate.

The diagrams attached to this paper show some
of the results, probably generally similar to those
achieved in many other small fowns; they show
steady growth of output with steadily falling
tariffs and costs to consumer. Although we do
not claim as yet to have been able to reach the
low price levels of the big centres, we do claim to
give an electricity supply within the reach of all
who can normally make use of it at a reasonable
price, with a reliability and attendant service and
facilities at least equal to and in some ways better
than the larger centres,

The President: Mr. Mann's notes are open for
discussion. It is now 12.30, and we have not yet
completed our discussion on Mr. Milton’s paper.
If there is anyone who would like to submit a few
points we can spend a few minutes on that also,
but Mr. Milton has kindly promised to communi-
cate his reply for incorporation in the proceedings.
Nothing has been said about “ Multiple Earthing *
as yet, for which possibly we shall be able to
spare a little time to-morrow morning.  Alter-
natively those who may have comments to make
on that subject can forward them to the
Secretary.

There being no further discussion the Con-
vention adjourned at 12.35 p.m.
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REPLY TO DISCUSSION ON “ AUTOMATIC PLANTS
FOR SMALL MUNICIPAL SCHEMES."

Mr. Milton (Communicated) : Dealing with the
discussions as they have been presented, I would
reply as follows:—

Mr. Mail's experience of the use of batteries is
of great interest as he is able to confirm that a
battery will give seven years of useful life on a
daily cycle of complete discharge and recharge.
Such a cycle, however, is more onerous on the
battery than is advisable with an automatically
operated scheme and it is probable, therefore, that
considerably longer life would be obtained, pro-
vided the battery is suitably selected, in the case
of automatic plant.

Mr. Mail also confirms that it was only
necessary to operate the generating plant for five
hours per diem, namely 5 to 10 p.m. and during
this time, not only was the load of the town
supplied by the plant, but the battery -was
re-charged to take care of the load during the light
load period, which it is interesting to learn was of
the order of 2k.W.

This contribution undoubtedly provides proof of
the economic possibilities of the small automatic
station.

Both Mr. Heydorn and Mr. van Ryneveld have
dealt with the difficulty experienced by our
commercial friends when preparing tenders when
the automatic requirements are not clearly defined
in specifications. A clear conception should be
arrived at as regards the essential features of the
automatic equipment, and I hope my paper,
elaborated by the discussion in this reply, will
assist in this direction to some extent. Naturally
individual cases must be treated on their merits,
and it will probably be necessary to vary the
automatic features to suit the particular case.
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"Mr. Heydorn makes the point that the decision
to instal automatic plant arises entirely from
financial considerations ,though it would possibly
have been better had he said that the decision is
based on the limited revenue available from small
undertakings and the fact that for effective
service the salaries and wages bill on a municipal
undertaking has a minimum below which it is
decidedly unwise to go, the minimum being
relatively large in relation to the revenue. He
then proceeds to deal with certain faults which
cannot: be taken care of by automatic equipment,
sueh as the carbonising of cylinders and ports and
the sealing of water jackets. As regards the
relays also, expert attention is required from time
to time to maintain this equipment in tune,
my opinion these considerations are not sufficient
to warrant continuous supervision.

When putting forward the suggestions for
automatic plant, I had in mind that the plant
would be inspected by an expert from time to time,
and that arrangements for this could be made
when plant is purchased, In view of the short
time of operation each evening, the period during
which plant could be left safely in the hands of a
semi-skilled man can be arrived at reasonably
accurately, and it seems to me that an expert need
only visit the plant say once every 12 months.

The chance of breakdown due to plant and
equipment, carbonising, scaling, or dirty relays is
very remote, and in any case manufacturers of
such plant should be in a position to recommend
a regular programme of overhaul which would
ensure satisfactory continuous service. In this
connection the principal defect would be the
failure of a set to start up and take the load when
the peak load comes on, in which case the entire
load would be imposed on the battery. As my
recommendation is that the plant should be in
charge of a part-time attendant, this defect would
be noticeable within a very short time as the
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voltage drop would be excessive and would show

p in dim street lighting and house lighting.
Evidence of this nature would be so obvious that
the part-time attendant would proceed to the
power station. All automatic plants are provided
with change-over switchgear to cnable the plant to
be started by hand and put into commission, and,
if the reason for failure of the automats is not
readily apparent to the part-time attendant, expert
assistance could be mvlted by telegram or
telephone. In the plant
could be run for a few hours each evening with
part-time attendance.

The contract entered into between the part-
time attendant and the Municipality should cover
this point, and as occasions of this nature should

of rare oceurrence, should not result in making
the monthly payment very large. Special pay-
ments for such periods should, however, be
avoide

Mr. Sparks has offered the comment that, in his
experience, generating plants installed are usually
too small to meet the requirements of a town,
because the town’s finances and not the possible
loading has been the deciding factor. He then
mentions the possibility of a town with 60 con-
sumers having 50 using refrigerators. It is most
unlikely that any urban community in South
Africa would provide such a ratio. Further, if the
spending power of a community is such as to
enable 50 out of the total of 60 consumers, to instal
refrigerators, it is highly probable that ful-time
attendance would be employed. I would go so far
as to express the opinion that wh 50
refrigerators, it is highly probable that Tl ume

and total income would be far in excess of
maxlmum which ‘would be permissible Wlﬂ'\
automatic plant.

As regards the difficulty attending the supply
of A.C. and D.C. at intervals, which Mr. Sparks
has mentioned, I rather expected comment from a
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large number of members. There is no doubt that
the use of alternate A.C. and D.C. does present
serious difficulty where metering and household
appliances are concerned. The use of automatic
change-over switchgear in each house service for
A.C./D.C. presents one possible solution to the
metering_difficulty, but does not appeal to me.
On the other hand, the old type of wound meter
which did not contain iron cores (the dynamo-
meter type) would get over the difficulty, but 1
am not certain whether this type of moter is still
available on the market at reasonable prices. The
other difficulties in the way of the use of common
domestic appliances, e.z., wireless sets, could only
be overcome by instructions to consumers, Such
instructions, however, might be disregarded, due
to negligence, with serious consequences. In my
view, unless the circumstances are abnormal, it is
most unlikely that a satisfactory case could be
made for the use of A.C. during the peak load
period and D.C. for the light load period. My
principal reason for putting forward the proposal
was that I hoped fo obtain overwhelming con-
firmation of my view as to the unsatisfactory
nature of such a scheme from the members of the
Association.

As Mr. van Ryneveld’s discussion is lengthy, T
propose to deal first with the two remaining
discussions,

Mr. Bahr has urged that the plant should not
be left in the care of the owner of a local garage.
He also recommends that every care should be
taken that the lubricating oil quantity should not
be neglected and that automatic plants should not
be too extensively employed.

Whilst there seems to be a widespread prejudice
against garage mechanics when it comes to an
engineering job, I feel confident that in the small
towns of the Union a generating plant could safely
be left in their care, my reason being that the



isolation of the small towns \ls\mlly demands of
the garage owner and his mechanics more
versatility and ability than in the larger towns.

The attendance on automatic plant should ot
call for any major overhaul or repair except under
the advice and/or supervision of an expert, The
object of providing attendance is to ensure that
the general behaviour of the plant is observed by
someone able to form a reliable opinion as to
whether or not things are going well. In the
event of the opinion being formed, by someone
able to do so, that the plant is not operating
satisfactorily, it should be restored to a satis-
factory condition by someone fully capable of
doing 0, i.e., by someone provided by the suppliers
of such plant.

As regards the neglect of lubricating oil, I feel
sure that no more danger is likely to arise from
this source if the plant is supervised by the local
garage, than there is when the plant is super-
vised by underpaid permanent staff.

As regards going too far, with automatic plant,
the intention of my paper was to bring before a
number of small towns the possibility of availing
themselves of the benefits attendant on electricity
supply when those same towns could not afford
to pay for full-time attendance. If any town
can afford to pay for attendance, then I would
strongly recommend that attendance be em-
ployed, and would go so far as to say that
it is probable that the Chief lnspector of
Factories would insist on staff being employed
by the Municipality concerned. ~ From this
point of view, therefore, I feel that Mr. Bahr
need not be too greatly concerned. On the other
hand, T am satisfied there is a large number of
small towns in the Union which could instal
automatic plant, such as I have described in my
paper, with general benefit to the community of
the country. I will deal further with this aspect
when replying to Mr. van Ryneveld's discussion.
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Mr. Opperman seems to be strongly prejudiced
against the D.C. system of supply and asks how
many thousands of pounds this system has cost
communities of the Union. The cost of change-
over from the D.C. to the A.C. system of supply
has involved many thousands of pounds expendi-
ture, but this admission does not prove, or even
indicate, that the Municipalities concerned were
not wise in their first choice of D.C. to establish
their undertakings.

If undertakings can be completely staffed then
it will probably be found as a general rule that the
annual cost of operation on either system of supply
would be much the same, though for a small
scheme it will probably be found that the D.C.
system will show a small saving on the A.C.
system. If the town concerned can, as a com-
munity, only afford the use of electricity for
purely lighting purposes with no prospect of
supplying industrial loads or the like for several
years after the inception of electricity supply, then
(where generation is involved) there is no doubt
that a D.C. system with a battery and a staff
comprising one engineer and an assistant will show

great advantage over the A.C. system in view
of the fact that with the latter a 24-hour service
could not be inaugurated. Comparing continuous
and restricted hour services, the continuous
service will result in far more rapid development
of a community and its electrical needs fo the
stage where its electricity undertaking becomes
a relatively large concem I am ni the opinion
that, as
medmm. those small wwns which have initiated
their schemes on the D.C. system, rather than
defer the inauguration of a scheme pending
general development of the community, have pro-
duced electricity undertakings on a sound financial
basis far earlier than had it been necessary for
them to wait until they could inaugurate their
schemes on the A.C. system of supply.
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Much of the money which has been spent in the
Union on the change-over from the direct to the
alternating current system of supply, added to the
cost of redundant plant, can be regarded as
profitable advertisement, having made possible
paying electricity undertakings able to finance
these costs. Surely this is to the advantage of
South Africa?

There are some cases, however, where the D.C.
system of supply was adopted because at the time

.C. was considered to be the only system
practicable for general distribution, and lighting
formed almost the only direction of use. Many of
these towns have continued with the D.C. system
for long periods. The decision to change over from
D.C. to A.C. in the case of the towns I have in
mind cannot be compared with the problem of
deciding when a small town, starting out to-day
with a low tension overhead system, should change
over. Admittedly a certain amount of waste has
occurred, but even so, I would venture the opinion
that if it were possible to make a reasonable
analysis of the financial position, the towns which
commenced on the D.C. system from an economic
choice have ultimately arrived in a better
financial position than would have been the case
had A.C. been adopted at the outset. No positive
proof of this can ever be submitted, however, as
any estimate prepared would probably be attacked
on the grounds of protagonism for one or other
system of supply.

It has been suggested that automatic A.C.
schemes could easily take the place of automatic
D.C. schemes. Tenders for the two alternatives
have been invited but no firm put forward an offer
of a completely automatic A.C. plant! It is possible
that the tenderers realised the futility of offering
complete automatic A.C. equipment in view of its
high cost of purchase and operation.
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As regards the criticism that the cost of labour
is as cheap as the cost of automatic equipment,
having in mind that the latter may have to be
abandoned, my own view is that much of the
trouble experienced with small generating stations
arises from the fact that cheap or underpaid
labour is employed. If prime movers are to be
maintained and serviced by inexpert operatives,
we can only expect high maintenance costs and
short life, If this aspect is considered in con-
junction with the salaries and wages bill when
making a comparison with the cost of the
automatic equipment, the balance will be found to
be in favour of the so-called expensive automatic
devices, provided, of course, the use of such
equipment is permissible.

A plea has been made for the adoption of
standards from the merchants’ point of VIG“
Thinking will admit the
standardisation, and this has been achieved as far
as the voltage of supply is concerned, the
Electricity Control Board having laid down
standards of supply voltage for both D.C. and A.C.
systems of supply and frequency for A.C. This
standardisation has been carried further by
several nuthnrmes in the direction of house-wiring
ete.

It may be implied that I have given greater
consideration to the theoretical aspects of the
problem than the practical aspects. Unfortunately
it is not possible at the present time to bring
forward comparative figures for the actual per-
formance of the types of plant I have mentioned in
my paper, though it should be possible to do so in
a few years’ time. In the absence of concrete
examples, it has been necessary to apply practice,
which I suggest is something different from a
purely theoretical study of the problem. This,
however, will be dealt with at greater length in
my reply to Mr. van Ryneveld,
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Mr. van Ryneveld has mentioned the first two
impressions ‘which he obtained on reading my
paper, which were, firstly, that the plant might
be too automatic and, therefore, too costly, and,
secondly, that the importance of close voltage
regulation and continuity of supply has been over-
emphasised. He also deduces from three state-
ments in my paper that a permanent employee
of the Municipality is essential, and, therefore,
that the automatic features of the plant would
only be required to undertake the duties normally
fulfilled by shiftmen,

If a full-time employee is available, it must be
admitted that modifications to the automatic
features mentioned in my paper are advisable, 1
have not mentioned any of these modifications in
view of the fact that my paper was intended to
deal entirely with fully automatic plants, super-
vised occasionally by a contract employee of the
Municipality concerned. It would not be possible
to obtain the services of “ the local garage man "
on a full-time basis, as obviously the major source
of income of such an individual would be from his
garage.

I wish to emphasise that for the contract to be
successful, the automatic plant would require to
be reliable and only demand attention from a part-
time employee at extended intervals and at times
which, in the majority of cases, would suit his
convenience, If a part-time employee of this
description is to spend the hours from 5 p.m. to,
say, 10 or 11 pm., daily, in attendance on the
running plant, the Municipality would be better
advised to take on a full-time employee, as it is
unlikely that the plant would receive the attention
of the most skilful garage hand or owner at such
times.

1 do not agree with the opinion that there is no
object in providing automatic starting equipment
for A.C. plant unless automatic paralleling is also
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provided. If automatic paralleling equipment
cannot be economically included, it becomes
necessary to provide individual generators, each
capable of carrying the peak load of the station,
As an alternative, however, a load detector relay
could be used to change over the load from a small
set to a large set at peak load period and revert
to a small set when the load falls sufficiently, the
change-over to_take place during a “ black-out
once the incoming set is up to speed and voltage,
i.e., ready to go on the bars. Suitable interlocks
woud have to be provided to ensure that no two
sets could be switched on to the bars at the same
time,

Mr. van Ryneveld has suggested that an
attendant should run up and parallel two sets, in
view of the fact that the time at which this is
necessary can be predicted with reasonable
aceuracy, 1 would point out, however, that it is no
simple matter to arrange for a part-time attendant
to be at the power station at the appropriate
times for starting up and shutting down. With a
full-time attendant this is, of course, possible, and
it is then mot necessary to provide for either
starting up or paralleling equipment, but where
an attendant is available on full-time, the scheme
‘does not fall within the scope of my paper.

The cost of automatic starting equipment is not
very great and its omission would not allow for
any material increase in the size of generating
plant. Similarly, the cost of this equipment does
not in any way approach the cost of permanent
attendance.

I was pleased to note that Mr. van Ryneveld
agreed with me that if two or three 5k.W. sets
are sufficient for any particular village, that
village must be satisfied with D.C., and automatic
plant with a battery should be installed.
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Mr. van Ryneveld's remarks on protection
against bearing seizure bear out my own views on
this subject, though I do feel a thermostat on the
main bearings, which can be simply and cheaply
fitted, does serve some useful purpose. It is not
a rare occurrence to find, on periodic examination
of main bearings of oil engine equipment, that at
some time one or other of these bearings has been
excessively hot without this fact having reached
the notice of the power station staff.  Similar
faults with big and small end bearings are not of
such frequent occurrence when plant has been put
into servlce in good condition. I would venture
the opinion that this is possibly due to the fact
that m)sallgnment of the main shafts which gives
rise to bearing trouble occurs more frequently
than the causes contributing to the failure of small
and large end bearings.

Mr. van Ryneveld has commented on the
difficulties to be faced in connection with the
termination of charge and discharge cycles to suit
main batteries and their end cells,

Whilst T admit a reasonably priced voltage relay
for controlling the charging of cells may not have
an excellent accuracy co-efficient, I feel that Mr.
van Ryneveld has over-emphasised the necessity
for extreme accuracy.

The generators used in conjunction with fully
automatic plants should have suitable charac-
teristics, which affects the probable reliability of
the contrnllmg relays. If no “end cells” are to

, then it might be possible to use constant
cunent generntors T am of the opinion, however,
that the variation in voltage which would arise
from battery charging in such a case would be
beyond the reasonable limits which may be
imposed on a distribution network. This difficulty
might be overcome, say, by incorporating an
automatic voltage regulator to control the voltage
imposed on the network. This system would
introduce further losses.
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If a constant current generator is used on plant

cell
Stk b A DAEl (et e s
cases would most probably be seriously over-
charged before charge on the entire battery could
be completed. In this respect, therefore, Mr. van
Ryneveld’s assumption that 1 do not favour the
use of automatic end cell switching devices is not
correct.  Automatically controlled end  cell
switching devices for both charging and dis-
charging. are a little more expensive than hand-
controlled cell switchgear and can be designed to
contral effectively the proper charging of the
cells.

In my opinion end cell switchgear is essential
if satlsfaclory voltage is to be maintained during
the normal charging process. If a battery has
been selected in accordance with the general
opinions expressed in my paper it will generally
be found in practice that no serious voltage drop
will occur (during discharge) until the evening
peak commences to be imposed. At this time the
voltage will drop rapidly, due to heavy loading on
a partly discharged battery, particularly as a
properly selected battery would not have a total
ampere hour capacity as great as the ampere hour
output required daily by a small undertaking.

If the automatic plant operates reasonably satis-
factorily it should be found that the total dis-
charge from the battery will not exceed, say, 60
per cent. of its total capacity, that is, the battery
would be capable of assisting the generating plant
during peak load discharge when exceptional
peaks are imposed, these exceptional peaks being
usually of very short duration.

A satisfactory battery cycle does not require
that the battery should receive a “full” (or
equalising) charge each time charging takes
place. With the lead acid type of cell the voltage
rises very rapidly during the last quarter of the
time required for effective charge: for example,

1203)



a battery which would be completely charged in
eight hours with a final voltage of the order of
275 volts per cell, would only require a voltage
of 2.4 volts per cell at seven hours; that is, during
the last hour of charge the voltage rises from 2.4
to 275, viz., by more than 10 per cent. In practice
it would probably be found reasonable fo cease
charge when the voltage reached 2.6 or 2,65 volts
per cell and, therefore, an error of 1 per cent.
would only introduce a negligible difference in
the extent of charge.

If alkaline cells are used, however, the
difference in voltage between 80 per cent. of
complete charge and complete charge would be
approximately .1 of a volt where the final voltage
would be of the order of, say, 1.8 volts per cell;
that is, the difference would amount to about 5
per cent. In the case of this type of cell T am
inclined to agree that the voltage relay alone may
not prove entirely satisfactory in operation.

Mr. van Ryneveld has also pointed out that the
voltage per cell during charge (and discharge) is
dependent on the condition of the electrolyte, its
level and temperature and also by the condition
of the plates and joints on the inter-connections
between cells. In the case of the lead acid cell the
effect of temperature on the internal resistance
of the cell is not very great as the temperature
range arising from normal atmospheric conditions
is not high in relation to the normal ultimate
temperature of a cell in a battery room when the
battery approaches the end of charge. In my
opinion, under normal conditions of operation, the
effect of temperature would produce a negligible
difference in the final state of charge of a battery
controlled by voltage relays. As regards the level,
strength and condition of the electrolyte, it is
reasonable to expect that the attendant could
maintain this effectively between periods of
expert attendance on the plant in so far as lead
acid type cells are concerned, As far as alkaline
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cells are concerned, however, in view of the fact
that the level of the electrolyte is not * visible ” it
is possible that neglect might result in serious
changes in level, strength and condition sufficient
to render the control of charge by voltage relays
abortive,

As regards the condition of the plates, I am
satisfied that automatic equipment, reasonably
maintained, will result in healthier conditions
than are usually experienced when a battery is
subjected to special control on manual operation.
I realise that my views in these respects will
require to be proved in practice before they can
be accepted without argument, and I am hopeful
that proof will be forthcoming in this country
within the next few years. I do not agree that it
is necessary to check and adjust the settings of a
voltage relay “constantly ” if it is to fulfil its
functions. If Mr. van Ryneveld had said
“ regularly,” I would have agreed, but the interval
of time between regular checks, with a satisfactory
voltage relay, may amount to six or twelve
months, unless positive indications of unsatis-
factory operation have been observed by a semi-
skilled attendant. In this connection, with lead
acid cells, a semi-skilled attendant is quite capable
of observing in good time that a voltage relay is
not functioning effectively, and at all events in
sufficient time to prevent permanent harm to the
cells affected.

It may be that Mr. van Ryneveld has in mind
that a voltage relay would operate on the voltage
across the entire battery. Such a relay cannot be
expected to ensure effective charging of all cells
if end cell switchgear is used (whether automatic
or hand operated). If automatic end cell switch-
gear is incorporated, the voltage relay must be so
connected as to operate on the blocks of cells
between end cell studs and must control each
block in sequence before finally disconnecting the
battery from the generator. The final action may
be performed’ by operating the relay from a
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standard block of cells in the main battery, the
block of cells in the main battery so used never
acting as “end cells” for either charge or dis-
charge purposes. That is, such a block would act
as a “pilot” for the condition of all cells in the
main battery.

Mr, van Ryneveld expresses the opinion that
straight current controlled sets without voltage
relays are more satisfactory for the installations
T have in mind and mentions that this is also the
opinion of the Development Laboratories of the
General Electric Company, Limited.

In the case of lighting plants used for individual
houses, it is probable that considerable argument
could be brought forward in support of this
suggestion, but in the case of Municipal schemes
T am not satisfied that such plants would give
satisfactory Service. Whilst it is possible that the
battery might be over-charged during prolonged
light loads, this eventuality is most unlikely in
Municipal schemes as a very substantial peak is
experienced each evening throughout the year
(when compared with the normal light load) and
generating plant would come into service daily.

With a current controlled plant it is usual to
find that the generator(s) shut down as soon as
the load on the system falls somewhat below the
setting at which the current relay brings a set
into operation, While generators are running, the
battery is likely to receive a charge (at a varying
rate) but it is unlikely that the battery would
receive an effective replacement to compensate
for energy given out during the preceding dis-
charge period. The battery would, therefore, be
under-charged or over-charged each day. It is
mentioned that over-charging the batterv could
be guarded against by an electrically controlled
governor or suitable regulating resistance. ~ The
electrical governor would probably be such that
the set would slow down to reduce the voltage
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across the generator terminals, or alternatively a
regulating resistance would probably be designed
to give the same effect. Both of these systems are
in effect similar to voltage 1elays operated across
the entire battery.

In the case of house lighting sets it is usual
to find that relatively small loads will set the
generator in motion and the battery, therefore,
provides chiefly for starting up the set and, to
some extent, for extremely small loads, such as a
passage light, ete. In cases of this nature it is
probable that current relays will provide satis-
facory service as the battery can be reconditioned
at frequent intervals by changing over to manual
control and more particularly, because an in-
struction to the household not to use lights for a
certain period can be enforced. The principal
objection to sets of this type, where restoration
of charge is to be provided for either daily or
every two days, is that the voltage of a lead acid
cell, for example, will—as mentioned in my paper
—rise from 2 volts per cell to 2.65 volts per cell,
the battery not being completely charged at this
latter voltage. The total variation in voltage of
each cell of the battery might be taken as 1.9
volts to 2.65 if the minimum voltage be taken as
that experienced towards the end of the light load
period. The percentage variation, based on the
lower figure, would amount to approximately 39
per cent. and assuming the figure of 1.9 volts
corresponds to a “minus 5 per cent.” condition,
the upper figure would correspond to a 32 per
cent. rise, or alternatively, if the normal voltage
is 280 volts at the power station the voltage
imposed on the network might be over 300 volts
towards the end of charge. I think it will be
admitted that such a high voltage would cause
serious damage to the equipment on any network
of a Municipal scheme, the load on the network
being small at the time,
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T would draw attention to the fact that the
maximum voltage I have mentioned is mot
sufficiently high to produce complete change of
the charging rates that would exist in practice
nor would it provide what is frequently termed an
“ equalising charge.”

I would go so far as fo say that equalising
charges would very rarely be required with a
battery restored to 2.65 volts per cell each
evening with voltage relay control. The principal
disadvantage, therefore, attaching to the use of
current controlled sets lies in the voltage variation
during charge. The voltage variation during
discharge, occurring as it does when supplying
very light lcads, would probably be unnoticed and
would not necessitate the use of end cell switch-
gear,

As far as the alkaline type of cell is coneerned,
the position is quite as bad. The voltage variation
in the case of this type of cell as mentioned in my
paper may be expected to be from 1.22 to 1.86
volts per cell, that is a variation of approximately
50 per cent. on the basis of the lower voltage. If
one assumes that the battery would only be
supplying very light loads without the set in
operation, the voltage of the alkaline cell might
be assumed as 1.33 as a minimum, that is, the
voltage variation would be .58 which on the basis
of 1.33 volts per cell as a minimum, represents a
total regulation of the order of 40 per cent. This
characteristic is quite as bad as that of lead acid
cells when used in conjunction with a current
relay controlled plant.

Mr. van Ryneveld dces not mention the voltage
variation during the charging process, but
mentions the possible objection to voltage
variation during discharge which he disposes of as
not. being serious and I agree that he is correct,
though I do not agree with the drop of 10 per cent.
he has mentioned.
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The suggestion to instal a small auxiliary
booster of, say, one or two k.W. is one which
might recéive very serious consideration, but I
would prefer that manufacturers of such plant
should express their opinions of the suitability of
such equipment. It seems to me that there would
be some difficulties to overcome in connection
with the automatic operation of such equipment,
but these should not be insurmountable. , On the
other hand, however, the efficiency of such a
booster might seriously detract from the economic
value of a battery which is itself inherently in-
efficient.

1 must thank Mr. van Ryneveld for his con-
gratulations, but admit that I had not regarded
myself as a “Pilgrim,” though I am prepared to
accept this designation if it turns out that I have
been helpful in establishing “ Paradise Regained "
for any small towns in this country.

1 wish to record my thanks to the Members

of the Association and those visitors who added
so much of value to my paper.
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SATURDAY, 10th December, 1938.

The Convention resumed at 9.10 am. in the
Ball Room of the Arthur’s Seat Hotel, Sea Point,
the President in the Chair.

The President: The business outstanding from
the previous meeting includes the discussion on
Mr. Kinsman's paper on “ Earthing.”  As there
has been mo discussion on this subject, may I
suggest that those who have anything to say will
put it in writing for inclusion in the Convention
Proceedings.

PAPERS FOR NEXT CONVENTION.

We have received promises of
Messrs. Mail (Kokstad), Seller (Boksburgd, Foden
(East London), Bevington (Kynsna), Milton
(E.S.C.) and Le Mare (ES.C.), and we will be
very pleased to receive others.

CONGLUSION AND THANKS.

Mr. C. Clutterbuck (Pretoria): As I have to
leave early this morning, I would like to say a few
words. As you know, I am in charge of the
administration of the Factories Act, and I would
like to express my gratitude for the support given
me in that connection. It is indeed pleasing to
know that notwithstanding the largely extended
area of Electricity supply during the past two
years, the accident rate has declined considerably.
(Applause.) But, while I congratulate you, I
would also like to give you a warning and make a
request. I refer to the amount of work done on
live mains, and T would ask you to eliminate work
on live mains as far as possible, In many cases
the work to be done is left to a subordinate, and T
would ask Engineers to take an interest in this
matter. I thank you again for your support and
for the opportunity of again attending your
Convention.  Unfortunately, I shall be retiring
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next month, so that this is probably the last
Convention I shall have the privilege of attending.
1 again thank you all. (Applause.)

The President: There is a very pleasing duty
that devolves upon me—to thank very heartily
those visitors, particularly those from Capetown,
for their assistance in carrying out the work of
the Convention, When I notified a large number
of people in Capetown interested in our work, of
the fact of the Convention being held, T drew
attention to the fact that its success would depend
very largely upon the assistance given in regard
to transport. They have come forward very nobly
and we appreciate their help very much indeed.
To those visitors as well as to those who have come
by sea and otherwise, we express our thanks for
their assistance and contributions to the dis-
cussions. It is interesting and important for us
to know the views of those who see the other side
of the picture. (Applause.)

Mr. Bottomley (Pretoria): I have to thank the
Association very much for having invited me to
attend this Convention, during which we have been
presented with a series of very interesting papers.
As a visitor I think the City Corporation of Cape-
town are to be congratulated upon the way in
which they have entertained the Convention, It
has been a case of service with a smile.  Mr.
Swingler has told us that he is regarded as a super
salesman; I think we might add to that and say
he is a super showman. (Applause and laughter.)
One thing that has given me great satisfaction is
that the Association has conferred the distinction
of Honorary Membership upon our friend, Mr.
Horrell. I have known him for 30 years, and am
well aware of the good work he has done for the
Association. It was a very nice gesture. I would
also like to congratulate you, Mr. President, upon
your election to the Presidential Chair, and from
the way in which you have conducted the pro-
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ceedings of the Convention we are certain that you
will have a very successful year of office.
(Applause.)

Councillor Spilkin: 1 just want to say that T
have received a telegram from my Council ex-
pressing their great pleasure of the fact that the
Convention is coming to Umtata next year.

assure you that we will arrange an excellent
programme. ~ (Applause.)

Messrs. Bevington and Bahr, and Councillors
Spilkins, Parry and Robbins also added their
appreciation.

Councillor G. C. Starkey (East London): It is
my privilege as a Councillor Delegate to express
our appreciation of the generous hospitality that
has been bestowed upon us by the Mayor and City
Councillors of Capetown, That hospitality has

n both enjoyable and instructive. ~We have
seen the wonderful Power Station costing over
£2,000,000, and we realise the enormous work the
Mayor and Corporation, assisted by their staff,
have put into that wonderful effort. Everything
has gone on without a hitch, and while it may be
good propaganda, it has certainly whetted our
appetite to come back again and have more leisure
at our disposal. ~ We hope that the Mayor will
convey to the City Corporation our most sincere
thanks and appreciation of their generosity and
kindness. Regarding the Mayor himself, I would
like to say that he has brought his magnetic
influence among us and we have learned to admire
and appreciate his high qualities. We know the
big demands upon his time, but he has come here
again this morning, his hospitality has been most
generous, and we will long remember all he has
done for us. (Applause.)

Mr. Rodwell: On behalf of my brother engineers
and myself, T also desire to express our hearty
appreciation of the kindness of the Mayor and
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Corporation of the City of Capetown for the
wnderful facilities they have placed at our disposal.
1t has been apparent that neither time nor trouble
has been spared to make our visit both profitable
and enjoyable and there is no doubt that we will
take back to our Cities and towns the happiest
possible thoughts of what has been done for us.
We know the work of that wonderful organiser,
Ms. Swingler, from whom we expect nothing buf
the best. Once again, Mr. Mayor, we thank you for
your hospitality, and can assure you that we will
long remember the very pleasant week we have
spent here in the Peninsula. (Applause.)

Mr. van Ryneveld (Capetown): T have been
given the privilege of saying a few words on
behalf of the visitors. It is indeed a privilege, for
there are many distinguished visitors among us.
1 feel sure I am speaking for them all when I say
how greatly we have appreciated the opportunity
of attending this Convention and participating in
the various di: i It has been i
noticeable, Mr. President, that at this Convention
the visitors have been treated on a footing equal
to that of the members of your Association, We
have been included in all your invitations, and at
no time have been allowed to feel that we were
intruding.  That has added materially to our
enjoyment.

Special thanks are due to those who have taken
such trouble concerning our social entertainment,
and in this connection T would like to express our
appreciation of what has been done by the Mayor
and the City Corporation of Capetown, the Mayor
and Council of Stellenbosch, not forgetting our
good friend, Mr. Ritson. The arrangements made
for our entertainment have been excellent. In this
may I couple your name, Mr. President and also
our friends of the Capetown Electricity Depart-
ment. (Applause.)
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Councillor James (Capetown) : I would like to
thank the distant members of the Convention for
the part they have played in making this one of
the happiest occasions I have experienced since I
have been connected with the Association. We
have not forgotten all you have done at this
Convention. A Convention such as this does a
considerable amount of good quite apart from the
proceedings. 1 do not want you to think that we
have done all this and that we are expecting
nothing back. (Laughter.) It has been said that
the people of Capetown are cold and reserved, but
I think you have found that we have very warm
hearts and that we have welcomed you gladly. T
wish you all God-speed until we meet again next
year at Umtata, (Applause.)

The Mayor of Capetown, Councillor Foster: It
is a real pleasure for me to come here this
morning, and to say a few words to the members
of this Convention. I think I said when I opened
your Convention on Monday that when I got back
to the City Hall I would tell them that I had never
seen a more intelligent body of men. (Laughter.)
I know you have had a very successful Conference
and that your job of work has been well done. I
was very pleased indeed to hear the delegates
from Rhodesia. I trust you will all have a very
happy Christmas, and that you will all get back to
your homes safe and well. (Applause.)

The President: Mr. Mayor, on behalf of the
Association, we thank you very much for coming
here this morning, and I take this opportunity of
extending you the best wishes of the Association
for a Merry Christmas and a Happy New Year.
(Applause.)

Mr. Poole: There is one little omission, namely,
to thank Mrs, Eastman, Mrs. Swingler and Mrs.
Ritson for the trouble they have taken in
extending hospitality to us. They have all done a
great deal, and we are greatly indebted to them.
(Applause.)



Mr. Swingler: While I much appreciate the
many kind remarks that have been made, both
my colleagues and myself will be only too happy
at any time to be of service to the Association.
If we have been able to make things pleasant for
you all and you have benefited, then we are more
than glad. We are not salesmen or showmen, but
just men who are trying to do their job of work
well. T thank you on behalf of the Electricity
Department. We have been only too anxious to
serve you. (Applause.)

Mr. Milton: I would have asked Mr. Swingler
to speak on behalf of the Electricity Supply
Commission, but being the senior officer of both
the large concerns in Capetown, he could not very
well do so. I, therefore, wish to express the thanks
of the representatives of the Commission for the
many kindnesses and courtesies you have
extended. (Applause.)

Councillor G. L. E. Venter (Cradock): One
thing that has struck me very forcibly has been
the esprit de corps of the Convention. I hope this
excellent spirit will obtain for many years. It is
only by that means that we can do constructive
work, I would also like to refer to the assistance
we have received from the Supply Commission and
the Association. As to the hospitality extended
to us, T cannot add anything to what has already
been so well expressed. (Applause.)

The President: In concluding the Convention, T
would like to thank Mr. Councillor Venter for his
reference to the esprit de corps that has
characterised this Convention. Without that
spirit the Convention could not have been a success
and I personally appreciate it very much indeed.
It has greatly helped us in carrying out our work
in as smooth a manner as could be desired.
Gentlemen, I thank you, and now declare the
Convention closed.

The proceedings then terminated.
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