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RULES AND CONSTITUTION.

The Association of
MUNICIPAL ELECTRICITY UNDERTAKINGS

of
SOUTH AFRICA and RHODESIA.

1. TITLE.

The name of the Association shall be “The
AeRCet Ao ot Moy it U A
of South Africa and Rhodesia.”
2. OBJECTS.

The objects for which the Association is formea
are :—

(a) To promote the interests of Municipal
Electricity Undertakings.

(b) To bring Municipal Electrical Engineers
and Chairmen and Members of Municipal
Electricity Committees together.

To arrange and hold periodically meetings
for the reading of papers and discu: S
of subjects appertaining to Municipal
Electricity Undertakings.

To take such action as may be lawful and
expedient for the protection and defence
of the rights or interests of Municipal
Electricity Undertakings.
3. MEMBERSHIP.
The Association shall consist of :—

. (a) Honorary Members.

(b) Councillor Members.

(¢) Engineer Members.

(d) Associate Members.

(e) Associates.

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

4. QUALIFICATIONS.

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

(a) Honorary Members shall be distinguished

(b)

)

persons who are or who have been intimate-

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

(c) El;lgillser Members. The Member shall be

the Chief Electrical Engineer engaged on
the permanent staff of an Electricity
TUndertaking owned by a Municipality or
Local Authority and who has had a
thorough training in Electrical Engineering
and is otherwise acceptable by the Council
of the Association. Any duly qualified
Assistants in an Undertaking with sales of
over 20,000,000 Units per annum may also
be admitted to this Class on the recom-
‘mendation of the Chief Electrical Engineer.

(d) Associate Members. The Member shall be a

Technical Assistant engaged on the per-
manent staff of any Electricity Under-
taking represented by its Councillor Mem-
ber and/or Engineer Member.
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(e) Associates, Any Member resigning from the
class of Engineer Member or Associate
Member shall be entitled to apply for trans-
fer to the class of Associate.

An Associate may also be an Engineer in the
employ of the Victoria Falls and Transvaal
Power Company or the Electrm\ty Supp]y
Commission, who may
public supply of electricity o Mummpalltxes

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
aplication 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 prescribed form suitably
endorsed by two supporters who sh:
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.

(¢) 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
i?nstitute the new Financial Year of the Associa-

ion.

(5]



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

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

up to § million 2 guinneas.
up to 1 million g0
up to 10 milkion i
all over 10 million 533 1460

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

(d) Associate Members and Associates.  The
(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 election takes place and they shall
be entitled to receive a copy of the Proceedings or
any other publications issued during such year.

S

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

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

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

ent. The affairs of the Association
shall be managed by the Council, who shall have
power to incur any expenditure necessary for the
objects of the Association.

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

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

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

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

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

during the pleasure of the Council.

8. MEETINGS.

Council. The Council shall meet as often as the
business of the Association may require and at
any meeting three shall constitute a quorum.

ns)



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

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

Chairman. The President shall take the chair
at all meetings of the Association, the Council
and the Committees, at which he is present, and
shall regulate and keep order in the proceedings.

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

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

if he so desires.

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

PROGRAMME
v
Monday, 16th November.
830 a.m.—Meoting of Council.
9.30 nm.—Rezi!hutinn, Tssue of Pro-
100 a.m—Offcisl opening. of Convention
v His Worship the Mayor of
s dasi
10.90a.m.—Anaual General Mecti

AGENDA

Annual Report of Secretary and
Treasurer.

2. Election of President.

3. ictory Address by Retiring Presi-
4. Presidential Address.

5. Place of Mecting of next Convention.

6. Election of Officers

General Business.
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The following are the Retiring Officers

President—G. G. Ewer : Pietermaritzburg.

Vice-Prosident —A. Rodwell : Johannesburg.

Past Presidents—L. L. Horrell: Pretori
G. H. Swingler:

Capotown.

Other Members :

Councillors—T. P. Gray: Johanneshurg.
J. McLean: Port Elizabeth.

H. W. Dely: Pretoria
(Alternate)

Eleotrical Engincers—
E. A. Behrens : Port Elinabeth
J. H. Gyles: Durban.
F. C. D. Mann: Worceste:
G. M. Pirie: Bloemfontein.

12.45 p.m.—Luncheon in Selborne Hall
Guests of Mayor and Council-

lors of Johannesburg.
30 pm.—Paper by Mr. c Dawson
(Durban) : “A Survey of Muni-
cipal Peak Loads."” Disstimivn

80 pm—Bus Tour of Jubilee Tlumina-
ons. Coffee at Zoo Lake.
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Tuesday, 17th November.

8.30 a.m.—Council Meeting at Hotel
(Convention meets at Kelvin
House, 100 Fn Street.)

930 a.m—Paper by Lichbrandt
(SAR. & H ) "he Electzioal
D.pmmam of the S.A.R. & H.”

1.0 a.m—Paper by Mr. Kane ( ohannes
by = S Dl Sub-
tations of the Johannesburg
Flectricity Department.”

10 p.

2.30 pm.Visit to  Municipal  Power
Station.

—Tuncheon Adjournment.

uesta of City Council at
Colosseum Thea

Reception at Carlton Hotel

Wednesday, 18th November.
8.30 a.m.—Council Meeting at Hotel.
9.0 a.m.—Official Photograph.
100 a.m.—Paper by Mr. Le Mare (ES.0

gluldn Jfor Electricity in South

1.0 p.m.—Luncheon Adjournment
2.30 p.m.—Golf. Bowls, Tennis.

Evening Froe to attend Exhibition.

9l




Thursday, 18th November.

£.30 o.m—Gounell Mosting st Hotel,

9.30 a.m.—Py n, (BSC
Jol nnelh\lrg)
neering Aspect of -m.ll Mnm
cipal Electricity Undertakings.”

110 a.m.—Discussion and General.

12.30 p.m.—Tuncheon Adjournment.

20 pm.—Visit to Klip Power Station.
Guests of V.F.P. Co. and ES.C.

80 pm—Combined mecting ut Kelvin
ouse. Guests of S.ALEE.
K Cort (S A, wad B.E.

Friday, 20th November.

8.30 a.m.—Council Meeting at Hotel.

530 a.m—Paper by Mr. 1. A: McWillian
(Pretor osting of Coal

o il o¢ e Frotaris
Municipal Power Station.”

1.0 pm.—Luncheon Adjournment.
230 pm—Paper by Mr. Reed (Johannes-
rg):  * Testing Equipments
maller Hlotirical Undor-

takings.”
815 pm.—Empire Theatre and Cabarct
at Hi




Saturday, 21st November.
8.30 a.m.—Council Meeting at Hotel.

9.30 a.m.—Discussion and General Busi-
ness.

Convention terminates at 11.80 a.m.

to allow Members and Delegates to

catch down country trains.
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Ladies' Programme
Monday, 16th November.

100 a.m.—Offcial Opening of Convention
is Worship the Mayor of
i e

12.45 p.m.—Luncheon in  Selborne  Hall
Guests of Mayor and Coun
cillors of Johannesburg.

8.0 pm.—At Hame, Pmulum' Resi-
nce. “Tennis.)
8.0 pMA“lm o of Juhﬂe‘ Hlumina-
tions. Coffee at Zoo L

Tuesday, 17th November.

a.m. Al)umun»trnhon at Home Eeono-
ics Section of “The Star.

4.30 p.m.—Tea at Selborne Hall.

815 p.m.—Guests of City Council at
Colossenm Theatre.

Wednesday, 18th November.

10.30 a.m—Mannequin Parade at Para-
mount Stores, Kerk Streot.

Free Afternoon and Evening.

22l




Thursday, 19th November.

2.30 p.m.—Tour - of City and Suburbs.
ea at Zoo Kiosk. Guests of
the Mayoress.

80 p.m.—Social Evening. Guests of Presi-
“dent’s Wife.

Friday, 20th November.

8.15 p.m.—Empire Theatre and Cabaret at
Hotel.

Saturday, 21st November.

Free Morni

g.

Convention terminates at 11.30 a.m.
to allow Members and Delegatés to
catch down country trains.

@&




Association of

Municipal Electricity Underta
of South Africa and Rhodesia.

MEMBERS AND OTHERS ATTENDING THE
CONVENTION.

ENGINEERS AND COUNCILLORS :

ADELAIDE—
Kruger.
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G. R. E. Wright
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. 8, Fitzaimons.
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G. H. Swingler.
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A Rossler.
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Daywson.
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i

M. Lambe.

ERMELO—

G. Dekenah.
Councillor D. Jackson
SBURC—

FIOK:

J. Balfour.

CEORGE—

H. Newcombe.

JOHANNESBURC—

A. T. Rodwell.
(mmnllur l) MacKay (Mayor).
" §. Fotheringham.

J. W. Watt.
. J. Tillett.
. Boylan,

Stevenson.

J. F. Hilson.

KIMBERLEY—
H.

A. Morris.

KLERKSDORP—
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Mail
Wiatatise 3 5. Barion,

KnucE
Q.

a,unc{u..r A J. Tinker (Mayor).
G.

Delport.
LADYBRAND—
W. Rossler.

LADYSMITH—
T. Jag
Countilor H. Quick.

LYDENBURC—

H. T. Turner.
MAFEKING—

G. E. H. Jones.
MIDDLEBURG (Tvi)—
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J. Relihan,
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PIETERSBURC—
L. B. Sparks.
Councillor J. Brenner.
Pier mETier
M. Mocke,

PIETERMARITZBURC—
G. G. Bwer,
Councillor A. . Allison.

PORT ELIZAB ru—
E.

A. Behrer
GonoaiBor 3. Milaan.
PORT SHEPSTONE—

C. Runtaler.
Councillor C. Lennox.

PRETORIA—

L. L. Horrell,
Councillor H. F. Jacobs.

QUEENSTOWN—
T. P. Ashley.

RANDFONTEIN—

. Houreld,
Councillor D. J. Paterson.

‘ROODEPOORT—

H. Groom.
Councillor F. B. Allen.

SALISBURY-
J. S. Clinton,
Councillor L. B, Fereday
(Mayor)
» R L. Phil
SPRINCS—

. Harvey.
Councillor J. J. Coetzee.
SOMERSET EAST

H. A. Prevost.
SPRINGFONTEIN—

nther.
or A. L. Koller (Mayor)

” mpson.

A. H. Tromp (Town Clerk)
STELLENBOSCH—

D. W. Ritson.
UITENHACE—

A. E. Elliott.
umMTALL

D. Ormerod.

Councillor J. T. Woods.
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L J. Nicholas.
Councillor E. Spilken.
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Brown.
Councillor R. Biegel.
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WORCESTER
F. C. D. Mann.
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ASSOCIATE MEMBERS :
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C. Mullins.
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Pretori

J. G. H. Holdgate, Johannesburg.

W. H. Mumford, Salisbury.
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A. C. McColm, Pretoria.

W. F. Boustred, Johannesburg.

L. B. Maggs, Johannesburg.

M. Udwin, Johannesburg,

B. Price; V. Pickles; T. C. Otley;
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Cocks (President) J.H.Burg.
Perrow (Pres.t) J.H. Burg.
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ELECTRICAL TRADES :

A.E.G. Engineering Co. (Pty) Ltd:

Bartle & Co., Ltd. :
“Beama’'—

glis Co. :
British General Electric Co., Ltd. :

BLW. Co., Ltd. :

Boksburg Brick & Fire Clay Co.
Ltd. :

Co., Ltd.

Metropolitan.
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Beynolds Sona & Partners, Ltd. :
S.A. thiul Electric Co., Ltd.

Vickers Co., Ltd. :

Slnmen. British, Ltd.
Siemens S.A., Ttd

A. Heydorn; J. Harris; G. Neu-
mann.

F. H. Tyler,

G. Grover.
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PROCEEDINGS
OF THE

Fourteenth Conwvention

MONDAY 16th November, 1936.

INTRODUCTORY.

THE Fourteenth. Convention of the Association
of Municipal Electricity Undertakings (Union
of South Africa and Rhodesia) was opened in the
Conference Hall, Empire Exhibition : Johannes-
burg, on Monday, November 16th 1936 and was
attended by 63 Engineer Members; 38 Councillor
Members and Delegates; 30 Engineer Visitors;
34 Trade Representatives, also a large number of
ladies accompanying members and others.

The President, Mr. G. G. Ewer (Pietermaritz-
burg (in the Chair: Ladies and Gentlemen, T have
great pleasure in introducing to you His ‘Worship
the Mayor of Johannesburg, who has come here
this morning officially to open our Convention,
(Applause).

CIVIC WELCOME.

His Worship the Mayor of Johannesburg (Mr.
Donald MacKay) said : Mr, President, Ladies and
Gentlemen, it is with real pleasure that, on behalf
of the Council and Citizens of Johannesburg, I
welcome your members and delegates to our City.

It is satisfactory to note that this function is a
record one as regards numbers, and from the com-
prehensive programme, I feel sure that the Con-
vention will break many reco:
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1 understand that you have attained your
majority, having reached 21 years of age this
month. Since your inception this City has sent its
engineers and delegates to your Conferences at
various towns in the Union and Rhodesia. I am
told that you have visited our City on two previous
occasions, and we are glad of the opportunity to
again reciprocate your hospitality.

These Conferences provide an excellent oppor-
tunity for the Electrical Engineers and Councillors
to meet and discuss their affairs and problems, to
exchange ideas and formulate new and improved
methods, to our mutual benefit. It is right and
proper that the Municipality which has an elec-
tricity undertaking should be represented by one
gr more of its Councillors at functions such as
this.

Tn welcoming you to this young City of only 50
years of age, I feel T can justly say that we are
Welcoming you to an important City which fully
appreciates the importance of a chéap and abun-
dant supply of electricity. Here, the output and
maximum demand are the largest for a municipal
area in the Union of South Africa, with tariffs
amongst the lowest in the country.

From the programme, I note that you will have
the opportunity of visiting large undertakings,
not only in Johannesburg, but particularly the
super-generating stations of the Electricity Sup-
ply Commission, and the Victoria Falls and
Transvaal Power Company, at Klip, and the
facilities of collaborating with your kindred elec-
trical engineering society of the  Associal
Scientific and Technical Societies of South Africa.

1 wish you every success in your deliberations,
and trust that you may find time to indulge in
some of the recreations we are able to provide,
and take away to your respective cities and towns,
valuable and very happy recollections of your visit
to our City.
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3 I have pleasure in declaring this, the Fourteenth
5 At s

0 of the o ec-
tricity Undertakings of South Africa, duly opened.
(Applause).

REPLY TO CIVIC WELCOME.

The President (Mr. G. G. Ewery: Mr. Mayor,
on behalf of the Association I wish to thank you
for being with us this morning, and for your very
hearty welcome to your City. We are very pleased
indeed to be able to visit your City at this time,
and particularly to be able to visit the Empire
Exhibition, which, I think, we are all agreed is a
credit to Johanneshurg, to South Africa, and to
the Empire,

I would also like to take this opportunity to
thank the Johannesburg City Council for the
facilities given us for our Convention this week,
also for the entertainments which have been so
generously arranged for us.

On behalf of the ladies, too, I would like to
thank the City Council, and all those concerned,
for the very generous hospitality which is being
extended to them.. Mr. Mayor, 1 thank you.
(Applause).

APOLOGIES FOR NON-ATTENDANCE.

The President : We have only two apologies
this morning—which is a good sign; it means tha'
all concerned are present. The apologies are from
Mz. Bottomley of the P.W.D. who hopes to be with

us later on in the week, and Mr. G. A. Stewart,

ANNUAL REPORT and BALANCE SHEET.
I now call upon the Secretary and Treasurer to
give his Annual Report.

The Secretary and Treasurer (Mr. E. Poole)
:.h]e]n read the 14th Report and Balance Sheet as
ollows :—

15t



FOURTEENTH REPORT and
BALANCE SHEET of the
Association of Municipal Electricity Undertakings
for the Period ending August 31st, 1936.

Mr. President and Gentlemen

T have the honour to present herewith the
Fourteenth Report and Balance Sheet covering the
affairs of the Association since the 1935 Con-
vention held at Pietermaritzburg.

MEMBERSHIP.
The membership of the Association as by the
last report and as at present existing is as follows:

1935+
Honorary Members 3
Councillor Members

Engineer Members 6
Associate Members 15
Associates

() 137

During the past year our membership has been

added to by the addition of 51 Councillor Members

and 10 Engineer Members, against which were

various other changes and transfers but the nett

gain of 58 in the total membership is a highly
satisfactory one.

TRANSFERS.

Among the transfers is that of our Past
President Mr. A. R. Metelerkamp who has trans-
ferred from the class of Engincer Member to that
of Associate on his relinquishing his appointment
as Municipal Electrical Engineer of Bulawayo, in
favour of his appointment as Chairman of the

I ity Supply an
appointment on which he is to be heartily con-
gratulated.
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Another transfer is that of our Member of
Council, Mr. T. Millar of Harrismith, who on
leaving’ municipal service has transferred from
the class of Engineer Member to that of Associate,
and as one of our Foundation Members and a
Member of Council for many years, it is with
much regret that his seat on the Council becomes
vacant,

EXECUTIVE COUNCIL.

The two transfers referred to created vacancies
on our Executive Council and as is provided by
our Rules the remaining members of the Council
elected Mr. G, H. Swingler of Cape Town to fill
the vacancy of Past President (vice Mr. Meteler-
kamp) which in turn brought about another
vacancy for a Member of Council, which was filled
by the election of Mr. F. C. D. Mann of Worcester,
the other Member of Council elected heing Mr.
G. M. Pirie of Bloemfontein (vice Mr. T. Millar).

NEW RULES AND CONSTITUTION.

The adoption of new Rules and Constitution as
approved at the P.M.Burg Convention by which
Municipal Councils are now admitted to member-
ship, has met with very satisfactory support, and
it is pleasing to note that so large a number of
our Engineer Members have been supported by
the enrolment of their respective Councils as
members.

There are only a few Councils who have not as
yet supported their Engineer Members, but there
are still a number of towns (mostly the smaller
ones) who are not represented either by the
membership of their Council or Electrical En-
gineer, and in view of the many problems con-
fronting Municipalities in connection with the
rapid advances in Electricity Supply, there is
every reason to expect that our membership will
steadily grow by the addition of both Councillor
and Engineer Members.
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8.A. STANDARDS REPRESENTATION.

At our last Convention Mr. L. L. Horrell of
Pretoria was elected as our representative on the
S.A. Standards Institution with Mr. G. R.
Wright of Benoni as alternate.

Unfortunately, towards the close of this finan-
cial period, they both found they were unable to
carry on, and with the approval of the President
and Vice-President, Mr. A. Q. Harvey of Springs,
who was agreeable to act, was elected to this
vacancy.

LICENSING OF ELECTRICIANS.

As an outcome of the Resolution passed at our
last Convention in regard to the Licensing of
Electricians, T am pleased to report that our re-
quest to the Umted Municipal Executive of S.A.
to have the positions legalised has borne fruit, in
s0 far as a further advance has been made by the
matter being now in the hands of the Department
of Interior and this subject will be included in the
Agenda for further discussion at our Johannes-
burg Convention.

FINANCIAL.

The financial position of the Association is a
much improved one, and is very gratifying, the
£40 loss of last year being this year converted into
a gain of £45, largely through our increased mem-
bership.

The arrears on]y amount to £9 8s. 0d. for this
year, a good deal of which is I feel recoverable,
but there is still an amount of £9 9s. 0d. out-
standing for the period 1934-5, which I recom-
mend should now be written off as all attempts
to collect same have failed, and the names of those
in arrear up to September, 1935, should be re-.
moved from our register.

In terms of authority given at the last Con-
vention a sum of £21 3s. 6d. was authorised to be
written off as being irrecoverable, but £1 4s.
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of this amount has since been collected, leaving
af}mlmce of £16 9s. 6d. which has been written
off.

The sales of Proceedings and the Revenue from
Advgr@isements is much the same as last year
and it is hoped will still further increase. On the
Expenditure side the items are of normal amount
and call for little comment.

I am,
Mr. President and Gentlemen,
Yours faithfully,
E. POOLE,
September 1st, 1936, Seeretary and Treasurer

Mr. Horrell (Pretoria) : 1 have pleasure in
moving the adoption of the Report and Balance
Sheet. 1 think we can congratulate ourselves that
the Association has gone forward to such an ex-
tent that our membership has increased, and that
We are in such an excellent financial condition.

Councillor A. M. Jacobs (Pretoria) : seconded.
The Motion was agreed to.

ELECTION OF PRESIDENT.

The President : Ladies and Gentlemen, our next
duty is to elect our President for the ensting year,
and I have very great pleasure in moving from
the Chair that Mr. Arthur Rodwell, of Johannes-
burg, be elected President for the ensuing year.
(Applause).

Mr. Horrell (Pretoria): Mr. President, Ladies
and Gentlemen it is with very great pleasure that
I have this morning to second this. T have known
Mr. Arthur Rodwell for many many years, and it
would be very pleasing to see him in that position,
and I hope his year of office will be very happy.
T am sure he will have the support of all his fellow
members. (Applause).
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ASSOCIATION OF MUNIClPAL ELECTRICITY UNDERTAKINGS
hodesia.

f South Africa and Rhe
REVENUE AND EXPENDITURE ACCOUNT FOR THE PERIOD

4th September, 1935 to 31st August, 1936.

Expenditure

Convention Expenses— £s d £
Reportin i 25 4 0
Secrotary’s expenses 612 6
Printing advance papers 316 6
Programmes and Badges 0 0 0
Teas, 388

9 1

Audit 3 3§

Statistical Tables 0 0

ation (World, l'oner Conference) 10 0
ing 19 11
stndry‘Prmtmg sutmnzry, dn 17 12
5 6 0

:emmx. expenses—

LME. 412 1
muga. gud leag« 6 2 0
Tl 195 g
Rt e e 223

24 4

Bank charges 415 2

less recovered 9
48
1515 0
0 0
96
Tables 5

—_ 16 19
Balance being excess Revenue over Expnditure 45 18

£300 19

d

wucoox

6
%

Subscriptions
Py ings

Advertisements
M.

£ s d
22515 0
635 0
46 4 0
515 6
200 0

£360 19 6




ubscriptions paid in

alance as ot dth Se

Add surplus for year

(7]

Liabilities :
advance

pt. 1935

BALANCE SHEET AS AT 31st AUGUST, 1936,

300 13
45 18

1
7

Assets :
£s d £ad
Union Loan Investment .. 200 0 0
Sundry Debtors—
Jurrent year . 9 8 0
Balance, 1935 oy 990
- 1817 0
Cash at Bank . 13118 8
£50 15 8
POOLE,

T certify that I have examined the books and vouchers of the Association and that the
s to exhibi

8/10/36.

Chartered Accountant.

Secretary and Treasurer.

above Revenue and Expen-

diture Statement and Balance Sheet are correctly drawn up so as ibit a correct view of the affairs of the
Association, according to the information and explanations given and as shown by the books.

C. JOHNSTON,




The President : Ladies and Gentlemen, I take
it from your applause that the decision is unani-
mous. 1 therefore have pleasure in announcing
that Mr. Rodwell is appointed President for the
ensuing year. (Applause).

Mr. Rodwell (Johannesburg): Mr. Mayor, Mr.
President, Ladies and Gentlemen, 1 appreciate
very much indeed the honour you have conferred
on ‘me in electing me to the Chair; but I can
assure you I shall appreciate much more the con-
fidence thereby expressed. 1 shall have the
pleasure of addressing you later on this subject,
during my presidential address. 1 thank you.
(Applause).

(Mr. A. T. Rodwell then occupied the Chair).

VALEDICTORY ADDRESS.

Mr. A. T. Rodwell (newly-elected President) :

My first duty is that of calling upon our Retiring
President to present his valedictory address.

The Retiring President (Mr. G. G. Ewer) then
delivered his valedictory address as follows :—

Retiring President’s
Valedictory Address

by Mr. G. G. EWER, D.8.0,, T.D., M.L.E.E.
City Electrical Engincer and Transport Manager,
Pictermaritzburg.

Gentlemen,

No matters of outstanding importance have
come before the Executive Council since the last
Convention, but it gives me great pleasure to state
that the new Rules and Constitution adopted last
year, have proved their worth, and, as stated in
the Secretary’s Report, have resulted in a sub-
stantial increase in membership.
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At our last Convention, 35 Towns were mem-
bers of the Association. During the year under
review, 16 other Towns have joined us, making
the total 51. I think you will all agree that this is
highly satisfactory. ‘and when it is noted that

ese 51 Towns have a total of approximately
£13,000,000 invested in their Electricity Supply
Undemkjngs, it will be appreciated that the
Association has very considerable interests in
all matters ining to Municipal ici
Supply.

South African Electricity Undertakings provide
¢mployment for over 10,000 Europeans and Non.
Buropeans, and the salaries and wages paid
fhaount to over £1,600,000 per annum. They supply
the ly i ing demands for
to a large proportion of the population of South
Africa and Rhodesia, and incidentally, they con-
tribute largely to the relief of rates of many of

e towns concerned,

The Secretary mentioned in his Report that
there are still a few Towns which have not yet
linked up with the Association. It is to be hoped
lhn't these few Towns will, in the near future, see

Municipal Electricity Suj ly Undertakings of the
Union of South rica !gzd Rhodesia. The Sec-
Tetary also mentioned the loss of two_Executive
Council members during the year — Mr, A, R.
Metelerkemp and M, T. Millar. Whilst heartily
congratulating Mr, Metelerkamp upon his impor-
tant appointment, it is with regret that we record

e termination of Mr. Millar's services as a
member of the Executive Council, and on behalf
of the Council, T wish to express grateful apprecia-
tion of his work for the Association since its
inception,

One of the most important subjects to be dealt
with at this Convention is the question of the
Licensing of Electricians and Electrical Contrac-
tors. This has been under discussion for several
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years, and at last it appears that something may
be done to place it upon a satisfactory basis. =T
frust that this Convention will consider carefully,
and will adopt such measures as may tend to this
end, Closely connected with this matter is that of
Standard Electricity Supply Regulations. ~This
has also been under consideration for some time,
and it is anticipated that the draft proposed
Regulations will be available at an early date. In
this connection, T am wondering if anything will
ever be done fo compel Consumers and others
always to replace fuses correctly. I mean, of
course correctly as regards capacity. There are,
of course, many types of fuses available, which
prevent any but the correct size being used, but
{0 the large majority of consumers any piece of
wire, irrespective of metal or size, is good enough
—even sometimes a hair pin!

Last year, the retiring President mentioned in
his address The British Electrical and Allied
Tndustries Research Association. This resulted in
several communications being received from that
‘Association, together with full details of its work.
A circular letter dated the 18th September, 1936
has now been received. This letter is written for
the information of Electricity Supply Authorities
and Engineers in South Africa and Rhodesia, and
copies are available to members of our Association
on application to the Secretary. The British
Flectrical and Allied Industries Research Associa-
tion is carrying out very valuable work on behalf
of the Electricity Supply Undertakings of the
Empire, and I commend it to the members of our
‘Association for such support as may be available.
Copies of the Annual Report and List of Reports
available to members of the Flectrical Research
‘Association may be seen on application to the
Secretary.

The question of affiliation of our Association
with the “Scientific and Technical Societies of
South Africa,” which was raised at the last Con-
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vention, has been dealt with by Mr, Rodwell, and
I understand that he will report the position at
this Convention,

As resolved last year, a circular letter dealing
with the use of Electricity profits in Relief of
Rates Was sent to the Town Councils. Nothing has
transpired, except that, according to a Press re-
port, the question was discussed at the recent
Conference of the South African Federated
Chamber of Industries, when the following re-
solution was proposed :-—

“This Convention urges the Government to amend
the Electricity Act of 1922, so as to bring Municipal
Electrical Undertakings under the control of the
Electricity Control Board, in so far as the framing
of industrial tariffs is concerned, and, to make it
illegal o utilize such industrial electricity tariffs
for the purpose of alleviating rates or for any other
purpose not directly connected with the supply of
Flectricity.”

This resolution was referred to the Executive.

The Press report referred to was brought to the
notice of the Natal Municipal Association at its
Conference held at the end of last month, when I
understand the proposal was strongly opposed.

1 am glad that I can hand over the Association
to our new President in a very sound state, both
{i ially, and as regards ip and use-
fulness to its Council and Enginer members. The
Convention programme before us to-day gives a
list of the valuable and important papers which
are to be read and discussed, and I am certain
that these will be of great interest to all members,
and of assistance to many.

For the sound state of the Association T feel
that we are greatly indebted to our energetic
Secretary and Treasurer, Mr. E. Poole, who has
worked whole-heartedly for the Association for
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many years, and particularly since his appoint-
ment as permanent Secretary & Treasurer, two
years ago. Our sincere thanks are due to Mr.
Poole for his work and I desire personally to thank
him for his assistance at all time during my office
as President. I also wish to thank all members
of the Executive Council for their assistance and
loyal support during the year and for their prompt
response to all requests made to them.

Mr. President, T offer you my hearty congratu-
Jations on your appointment, and now hand over
to you the reins of office, trusting that you will
meet with every possible success during your term
as President.

The President : Ladies and Gentlemen, our Re-
tiring President, Mr. Ewer, will, I am sure, realise
from your applause how much we appreciate his
inspiring address dealing, as it does, with this
record of ful achi t, and indicati
of problems for the future—which I am sure the

SUNDRY ADDRESSES.

We have with us to-day Dr. van der Bijl, who,
as you know, is the head of the Electricity Supply
Commission in this country, and I feel this would
be an opportune time, before I present my Presi-
dential Address, for him to address us. I will
now ask him to do so.

Dr. H. J. van der Bijl (Johannesburg) : Mr.
Mayor, Mr. President Ladies and Gentlemen, let
me thank you very much for the hospitality you
have extended to me, and for inviting me to
attend your Conference which I know is always
extremely interesting.

1 am a firm believer in engineers coming to-
gether from time to time, especially when those
engineers are municipal engineers. Some of you
do your work in the larger centres, and some do
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your work in the smaller towns, well away from
the beaten track, and, by coming together periodi-
cally, it affords you an opportunity of comparing
notes and of benefitting by one another’s ex-
perience. We know that every electrical engineer
does his best for his own community, but, by being
afforded this opportunity of meeting others, they
can render even better service to their own com-
munities, and thereby the whole country benefits.

Apart from the technical questions which are
usually discussed -at Conventions like _this,
although T do not believe that engineers should
busy themselves with politics, there are broader
questions which, I understand, this Convention
has dealt with in the past, and which probably
fall within the scope of engineers’ conventions,
for example there is the question of tariffs
which, T think, can still be improved upon and
simplified, and the simpler the tariffs are, the
better for us who try to sell electricity.

Then there is the question of safety, not only
of the users of electricity, but also of property,
and the question of safety not only applies to
wiring but also to apparatus. In this respect, T
think your convention can do a great deal of good
in driving our thoughts in the direction of safer
wiring, and safer apparatus.

There is also the other matter of finding out
What are the best means whereby it can be
brought home to the people of South Africa as
to what electricity itself means for the com.-
munity, for its welfare, and for the general de-
velopment that every town in South Africa is
keen on acquiring.

Probably the most imposing structure at this
Exhibition is the Tower of Light. That Tower
symbolises the extent to which our civilisation
rests on the use of electricity ;—the position of the
Tower which the Exhibition authorities have been
kind enough to let us have, and its general design,
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symbolises the position that South Africa has
gained among the nations of the world, in the use
of electricity (Applause). -Every time I go abroad,
I try to look into things there and make a com.
parison with the extent to which electricity is
used there, with South_ Africa. Just recently, I
have had ‘an opportunity of making the com-
parison by looking into the supply and use of
electricity in what is always regarded as the
world’s leading country in that matter, namely,
the United States of America; and I can say this,
that South Africa is right in the forefront of the
countries of the world in the use of electricity.
(Applause). You will find many more shall 1
say, non-municipal in the lights in New York,
London, and many other cities, but that is of
course, because the people over there believe in
more advertising than we do. I remember, only
15 years ago, our streets all our South Africa
were very badly lighted; but to-day one finds that
our streets are just as well lighted and in some
cases better lighted than the streets of these over-
seas cities which are not illminated with ad-
vertising lighting.

The Municipal Flectrical Engineers of South
Africa deserve a great deal of credit for this im-
Provement,

A Convention such as this also creates very
healthy rivalry between the different towns. That
is all to the good, and I believe it is this rivalry
which has helped them to put South Africa in
such a good position as compared with the rest of
the world; and I am sure, seeing now, what South
Africa has done—what you gentlemen have done—
that T can cherish the hope that we may yet take
the lead. That, however, will not be possible until
the Town Councils of South Africa see that it is
not a wise thing to take too much of the profits
of their electricity departments for the relief of
rates in other directions. It may possibly be
argued that, to some extent, that policy can be
justified; that may be so, but I think it is going
a little too far.
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L understand that you are going to visit the Klip
Power Station. Let me take this opportunity of
personally extending to you a very hearty wel-
come to Klip. T hope that you will see something
very interesting there. I am not asking you to be
impressed with the size of the Klip Power Station,
for I do not wish to see what I may call a “super-
sized complex” develop in South Africa. The size
of Klip is only an indication of the rapid develop-
ment of the Rand, but you will see other features
about it, which as electrical engineers you will
find extremely interesting.

It gives me great pleasure to see that this
Association co-operates with our northern neigh-
bours—the Rhodesias. (Hear, hear). I believe that
co-operation between the Union and the Rhodesias,
should be manifest in other directions as well:
but 1 suppose, as usual, it must be left to the
engineer to sef the eyample—(Laughter)—and if
South Africa and the Rhodesias will follow in
other respects, both countries, I am sure, will
benefit thereby.

In conclusion, Mr. Mayor, Mr. President, Ladies
and Gentlemen, let me express the hope that you
will have & very interesting and instructive week
at the C fon;n 1 (

The President : I now have pleasure in calling

upon Dr. Bernard Price to address the meeting.

He, as you know, is the General Manager and

Chief Engineer of that great power undertaking,

Inown as the Victoria Falls and Transvaal Power
ompany.

Dr. Bernard Price (Johannesburg) : Mr, Mayor,
Mr. President Ladies and Gentlemen, I appreciate
very much having been asked to address the
Meeting this morning as it gives me an opportunity
o gas st gy 3

your
lating you, Sir, on your election as President. I
hope your C ion wi a very

and enjoyable one and that your year of office
will be all you could desire.
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Yours is an Association of public bodies where-
as I represent a Power Company and must there-
fore I presume, range myself on the side of
private enterprise. There was a time, now long
past, when the General Manager of the City’s
Electricity Department would have preferred that
I should not be seen in his company (Laughter).
You may remember an historic occasion on which
the V.F.P. was cartooned in the local press as a
very disreputable black cat that would insist on
coming back over the garden wall to annoy the
Town Council of that date (Laughter). I shall
always remember too the occasion when the late
Mr. Sankey, for whom we all have such a high
regard, referring to my Company as the voracious
spider which tried by every subtle means in its
power to inveigle the timid Municipal fly to enter
its parlour (Laughter).

Well, Ladies and Gentlemen, that time has long
gone by and it is due largely to the broadminded
attitude of your newly elected President that our
respective undertakings, operating so  closely
alongside one another, have come together and
found it possible to cooperate effectively for the
benefit of the community.

It is, T think, opportune that you should hold
your Convention this year in Johannesburg. You
will be able to see this great Exhibition, and
electrical development on the Rand has reached
an interesting stage. The Electricity Supply Com-
mission and my Company are, as you know,
working closely together in this connection and we
are having our work cut out in trying to keep pace
with' the expansion now taking place in the re-
quirements of the Mining Industry and other con-
sumers,

For and on behalf of the Commission my Com-
pany is operating the new Klip Power Station
Which we are looking forward to showing you on
Thursday. Tt is laid out for an ultimate capacity
of 400,000 K.-W., one-third of which is already
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installed and running, and in order to keep pace
with the further expansion still in prospect
further 33,000 K.W. sets will have to be installed
at the rate of one every six months.

The Rand Undertaking is, T believe, the largest
of its kind in the British Empire. The total sales
ines and other consumers exceeds 2,000
million units of electricity per annum and well
over a quarter of a million units of compressed air.
But Gentlemen, the importance of an undertaking
supplying a public need is not to be measured I
its size alone. Most of my Company’s output is
sold to the Mines but a bulk supply is being given
to every Municipality within the area (excep;
i o

2), an

more than 50 million units of electricity per
annum sold to Municipalities. These responsibili-
ties are similar to those which you carry in your
various Cities, Towns and Districts and their im-
portance cannot be put into figures. Whether we
are representatives of Municipalities or private
undertakings we all aspire to a common ideal,
namely that of serving to the best of our ability,
the public in South Africa (Hear, Hear).

In conclusion, Ladies and Gentlemen, allow me
to express the hope that this your Fourteenth
Convention will be memorable in the history of
your Association and that the time you spend
amongst us here on the Rand will be a most
interesting and happy one. (Applause).

The President : Ladies and Gentlemen, we feel
that we should not let this occasion pass without
mentioning two of the very oldest and foundation
members of the Association. I refer to Dr. Dobson,
who was the first President of our Association,
and to Mr. John Roberts who has been so closely
associated with the Association since its inception.

ere are many others: there is Mr. George
Swingler, of Cape Town, and numerous others,
Who have whole-heartedly worked for the Associa-
tion ever since it was founded. I mention par-
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ticularly Dr. Dobson, because he was the first
President, and this happens to be our twenty-
first birthday.

We shall adjourn now and partake of refresh-
ment, after which I shall present my Presidential
Address, and after that, as we have a twenty-first
birthday cake. I shall ask Dr. Dobson to blow out
the 21 candles, symbolising over 21 years’ life.

(The meeting adjourned at 10.40 p.m.)
(On resuming at 11.20 am.)

The President : Ladies and Gentlemen, before
proceeding with the election of officers, I feel it
would be a nice gesture to ask two of our oldest
members to address us. I refer particularly, i«
the first case, to Dr. Dobson, the first President
of our Association. I will now ask him to address
you for a few minutes (Applause).

Dr. J. H, Dobson (Past-President) : Mr. Presi-
dent, Ladies and Gentlemen, this is a very
memorable occasion in the history of the Associa-
tion of Municipal Engineers, in that it is its 21st
birthday, and, as your first President, it has
given me very great pleasure, first of all, to be
here to-day and to blow out the twenty-one
candles on the birthday cake, signifying the com-
pletion of 21 years. On the occasion of a twenty-
first birthday everybody is supposed to be happy
and enjoy themselves, and, because you are in this
City, which is celebrating its jubilee, T hope you
will enjoy yourselves.

1 need not expatiate on the history and policy
and the work of the Association; that has been
done already very ably by our two previous
Speakers. Mr. Rodwell has an important Presi-
dential address, which will follow and I take this
opportunity of congratulating you, Mr. President
and all the line of Past-Presidents, and your
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members, for having kept alive this excellent in-
stitution which hegan with thirty-three members
in the first year, and as I gather from the Secre-
tary’s report, there are now 137 members.

Mr. President, Ladies and Gentlemen, I hope
this will be a successful week with regard to tech-
nical matters, and I hope you will enjoy every-
thing that is to be seen in the Jubilee Exhibition,
and 1 wish the Association many many happy
returns of the day (Applause).

Mr. John Roberts™ (Durban) : Mr. President,
Ladies and Gentlemen, 1 also prepared a few re-
marks for this very auspicious occasion, when
this Association comes of age; but I have been
warned that there are only two or three minutes
left, so T must cut out most of what I intended
to say.

I very well remember the time when this
Association came into being, as a result of a letter
T wrote to Mr. Dobson 21 or 22 years ago. For a
long time we Electrical Engineers were the only
municipal officials to meet in Convention; and T
am sure it has been greatly to the benefit and ad-
vantage of the important work that we have done
all these years., Then other officials got busy.
The Town Treasurers formed an Association and
began to take a great interest in our finances
(Laughter). 1 do not know whether altogether
to the advantage of ourselves, or to the electrical
municipal industry (Hear, hear). At any rate,
the result as we find it to-day is that all those
undertakings who find themselves in the happy
position of having a surplus at the end of the
‘inancial year, find themselves also in the position
of being robbed of it (Laughter): and it is having
a very serious and detrimental effect, in my
opinion on the work which the Municipal Electri-
cal Engineers are doing. For instance, now in
Durban, there is no revenue obtainable for street
lighting which has to be done by the Department
for nothing, and I understand that Durban’s ex-
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ample is being followed by others, judging by the
remarks that I saw in a Leader in the Cape Times
the day I landed there from my recent visit over-
seas. How can a town expect an electrical en-
gineer to actively pursue one of his most impor-
tant duties—that is to improve street lighting
when his department gets nothing for it. It is
one of a town's most pressing needs at the present
time—I know it is in Durban with its rapidly
increasing fast motor traffic: how can he be
expected to do that when it is going to have the
result of producing, not a real but a paper deficit
on the finances of his department. These enormous
appropriations from Electricity Revenue in relief
of rates is having the effect of preventing the
main object of the Electricity Supply Commission,
and, I think, of every one of us—that is, the pro-
vision of the cheapest possible supply of electricity,
not only for domestic purposes, but for industries,
and I believe that thinking people to-day are of
the opinion that what we want in South Africa
more than anything else is a development of our
industries. I know that in Durban, if it were not
for the extent to which the electrical finances are,
robbed every year, the price of electricity for
power could very easily be reduced by 25 per cent.
Those are practical aspects of the matter which
should make a very strong appeal to the Munici-
pal Electrical Engineer. We have aired this sub-
Ject in our Conventions many times, with abso-
lutely no results. Of course, in England, legislation
has been brought to bear. The authorities there,
realising what a serious effect the unrestricted
appropriation of electrical revenue for other than
electrical purposes might have in preventing the
extension of the use of electricity, passed legisla-
tion limiting these appropriations to 13 per cent of
the Loan Funds. In many instances of course,
even this modest appropriation is not made where-
as in South Africa it is becoming the practice to
make up deficits in the general rates out of their
electrical concerns. is a great pity because
1 believe that if this practice could be prevented
the cost of electricity could be distributed in all
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the larger towns of the Union at figures lower
than anywhere else in the World and it is, of
course, largely due to the very high consumption
per head of population due to the rapid extension
of the use of domestic electricity in the past few
years.

I think, Ladies and Gentlemen, that we, as
Engineers with the good of the electrical industry
at heart, should not let this matter rest. We feel
ourselves, I know, in many cases up against a
brick wall, and the argument is, of course, that it
is only handing money out of one pocket and put-
ting it into another. But I have shown you, I
think, that that is having a very bad effect, and
1 do hope that at every Convention, including this
one, the subject will be aired, and some resolution
will be passed (Applause).

The President : Ladies and Gentlemen I now
have to deliver my Presidential Address.

Presidential Address

by A. RODWELL, M.

E., M.1.Mech.E

Johannesburg.

Gentlemen,

I am deeply sensible of the honour you have
conferred on me by electing me President of our
Association and I realise fully that the confidence
thereby expressed imposes responsibilities.

We all feel pride and pleasure in the important
position which this Association now holds, re-
presenting as it does important phases of elec-
trical interests in South Africa and Rhodesia. This
fine achievement it will be my constant endeavour
to maintain and advance. I gladly accept your
confidence and the responsibilities imposed.
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This Convention celebrates the coming of age
of our
years ago. The A G
Johannasbuirk i November 1915, 1t 16 8 memor-
able year for the Association and our respon-
sibilities have materially increased. A comparison
between electrical engineering at our inauguration
and now, not only here in Southern Africa but in
other countries, shows that our engineers in
South Africa have anticipated rather than waited
on events, They have generally planned and
their with a full
consideration of all the essential factors and have
not been lacking in the vanguard of progress.

The 21st anniversary of the Association coin-
cides with Johannesburg’s Golden Jubilee and the
establishment in this city of an Empire Exhibi-
tion, which is the first Exhibition of its kind to
be held in a Dominion or Colony. As one who has
now spent the major portion of his life in
Johanmesburg. 1 feel 1 may be pardoned for
dealing in this address briefly with a few facts
concerning this city, and discussing a few of the
problems encountered and lessons learned in
dealing with them.

is the i ial and ial
centre of South Africa which is endowed with
mineral wealth beyond computation. The colossal
yield of gold from the Witwatersrand during the
last half century has been the greatest factor in
the progress of the country in general and of this
city in particular. The supply of electricity dates
back to an early period in its existence. The South
African town to pioneer electricity supply (and
this for street lighting only) was Kimberley, in
1882. Johannesburg was the mext to follow in
1891 with plant which consisted of two gas
engines and dynamos of 30 H.P. each generating
current for light and power. This plant was super-
seded by the President Street steam station with
a nominal capacity of 23,000 kilowatts which has
now practically been replaced by the Jeppe Street
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Station of 70,000 kW nominal installed capacity
with a further 40,000 kW of plant under manu-
facture and sanctioned. In addition, supplies to the
extent of 16,000 kW are available from the Vie-
foria Falls & Transvaal Power Co. Ltd., which
supply is normally for use at peak load periods.
Of the 208,993,736 units sent out from the
Council’s generating stations during the last
financial year ending 30th June, 1936, 6,229,405
units were supplied to the Victoria Falls & Trans-
vaal Power Co. Ltd., during their day peak load
period. A maximum demand of 67,400 kilowatts
was reached, this-being an increase of no less than
12,500 kilowatts over the preceding financial year.
The total output represents 20% increase, with an
increase of approximately 227, on the maximum
demand over the previous year, and the growth
of the output and demand are accelerating. This
phenomenal growth has been accompanied with
consistent reductions of the tariff scales and is

ing met on a sound development and financial

It may be noted that it was found necessary
for the whole of a 10-year extension programme
proposed during the year 1932 and based on the
forecast load demands at that time, to be com-
pleted during the present year that is within
four years, to meet the accelerating demand for
additional supply. The whole of this plant is now
in operation.

Looking in retrospect and reviewing the chief
activities during the last decade, there has been
no undue restricted outlook or parochialism in
Johannesburg in dealing with the undertaking.
A determination to ensure that there shall, as far
as possible, be an adequate, economical and
suitable supply of electricity has always per-
meated its activities. It has sometimes been
difficult to envisage the true path of progress and
development, but is is infinitely more difficult to
reconcile conflicting interests when the scrapping
of comparatively large inefficient plants and the
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recasting of systems is involved. Due to these
problems and the difficulty in obtaining the re-
jection of obsolescent plant and methods, initial
progress is often retarded.

In common with the majority of local authorities
systems the peak load period is attained during
the late afternoon and evenings, whilst the peak
load period of the Victoria Falls & Transvaal
Power Company’s system is reached during the
week day mornings. The principle of interlinking
power supply systems is desirable from the point
of view of i of supply and
of supply in emergency. This is generally
accepted.

The frequency of the Council’s system is the
recognised standard of 50 cycles per second. The
frequency of the Power Company’s system differs
from that of the Council's system and at times
varies. For these and other reasons the inter-
linking of the two systems is impracticable.
Arrangements have been made for a partial sup-
ply to the city during its peak load periods from
the Power Company by separating generating
plant from the Power Company’s system in their
generating stations, operating this plant at the
Council’s frequency and feeding into its system.
The scheme is therefore not an interlinking of
systems or designed to interchange supply,
thereby taking advantage of the diversity of the
load factors of the two systems, but is merely a
supply by plant from an independent outside
source, which supply is available for peak load
periods on the Council’s system at its standard
frequency of 50 cycles per second but at other
times is operated on the Power Company's fre-
quency and utilised on their system. It is
interesting to note that the City Council has at
times of stress furnished a supply to the Power
Company during the peak load periods on its
system under similar conditions. Were it possible
to interconnect the two systems in the true sense
of the word, the generating plant of the Elec-

1541



tricity Supply Commission and of the Company on
the one hand, and of the City Council of Johan-
nesburg on the other could be used to yet greater
advantage to the mutual benefit of the consumers
connected to these systems.

In a report by the Committee appointed to re-
view the National Problem of the Supply of
Electrical Energy in Great Britain during the
year 1927 (generally known as the Weir Report)
the following statement appears :—

“Interconnection on the  complete scale which we
recommend is the first essentinl towards bringing
about subsequent and far-reaching improvements
in our present system, and interconnection cannot
be entirely effective without standardisation of
frequency.’!

Since that date great changes have taken place
and Special State Orders, Acts and Borrowing
Powers were promulgated to remedy the position
in Great Britain. South Africa and Rhodesia are
fortunate in that the majority of its centres have
adopted the standard frequency of 50 cycles per
second, and this frequency is stipulated in the
South African Electricity Supply Act.

The Electricity Supply Commission, Victoria
Falls & Transvaal Power Co., and the City Council
of Johannesberg have co-operated in every
possible way to meet the phenomenal conditions
of expansion and increased supply demands, and
the tradition of the engineering profession of
rendering mutual assistance in times of stress
has been fully upheld by the respective engineer-
ing staffs, so far as possible under the existing
conditions.

The city power station is situate in an indus-
trial area or zone, approximately in the centre of
the municipal area and is near the load centre,
These conditions present many advantages of con-
siderable value in lower reticulation capital costs
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and reduction in distribution losses. Coal is de-
livered from the coalfields by the Government
Railways, and the water supply is taken from the
Rand Water Board through the city's water
reticulation system.

The phenomenal accelerating growth of demand
in Johannesburg has hitherto made it impossible
to make forecasts of demand with any degree of
accuracy, and practical judgment based on past
and present conditions and experience must of
necessity to a large extent dictate the policy of
provision for the future. This problem cannot be
reduced to an exact science.

Power stations are usually located on pre-
determined sites governed largely by the availa-
bility of water and coal supplies, and should as far
as possible be remote from residential, business
and commercial sections or zones. Such a site
with ample water supplies near a railway for a
new additional power station has been acquired
for development and interlinking with the existing
station to provide additional supplies to the city
when the size and capacity of the existing Jeppe
Street Station has reached its economic limits,
which will be attained in the near future,

Electricity is now an indispensable service in
all phases of our modern existence; the control,
safety and perfect regulation of processes to
Iwhich it may be applied is still a revelation to
many, but its hygienic and economic use in cities
is well understood.

A survey of the layout of the large cities of
the world affords striking examples and contrasts
as between those which have been marked by a
tendency to wait on events rather than antici-
pating them, with unsatisfactory results, and
those which have adopted schemes characterised
by boldness of conception based on experience and
co-ordinated expert advice.
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Taking into account the large mew power
plants and extension works being installed by the
Electricity Supply Commission, Victoria Falls &
ransvaal Power Co., and the large municipalities,
South Africa has every reason to be proud.

The common delusion of the individual and
even communities that existing conditions are the
best, that no public service can be improved upon,
must be dispelled and advantage taken of every
new development as a result of investigation and
advance in method and design.

An examination of the city shows that there
has been no lack of courage, initiative and re-
sSource in the activities during its comparatively
short existence, but these alone are insufficient
for successful modern city development; the solu-
tion of many problems which arise can be effected
only provided that the city authorities have all
hecessary powers conferred upon them by the
higher authorities.

The idea is erroneous that where large sums of
money have heen expended on machinery, plant
and reticulation schemes, their use should be con-
tinued when it is possible to substitute more effi-
cinet plant and apparatus. The annual saving
effected by a change may be more than sufficient
to amortise the old investment and to cover the
interest on new capital. Rapid progress in design
may render costly plant obsolete, and this appears
to point to the necessity of building plant for
efficient operation with low repair and mainten-
ance costs for a reasonably limited period. We
must not lose sight of the possibility that some
new discovery may upset the basis of established
methods and that science with the industries de-
pending on its application stands ever on the brink
of an upheaval. It is necessary to keep in view
the growth of obsolescence and discard inefficient
for new and modern methods ensuring greater
reliability and creating new facilities and benefits
to the communities.
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With the progress and development of any
urban area it is essential to assist in guiding such
development along definite lines so that expansion
may be achieved at reasonable expenditure with-
out congestion in any one direction, and to as far
as possible ensure that the equipment is of such

design that it may be utilised and extended

its useful life i without

interference with other works or amenities. The

general tendency in recent years is to reticulate

the sections of an area in zones for residential,
ial and i i i

Much has been done along these lines, large
land companies having laid restrictions on pur-
chasers of land precluding commercial and indus-
trial activities in many suburban townships. The
Electricity Department has reticulated certain
sections for the supply of industrial power, and
the City Council has established an  area
designated “Industria” served with railway
sidings and reticulated with water, power and
other’ public amenities for industrial purposes.
Other large areas south of the city which were
formerly mining areas, having railway, water and
power facilities, are being rapidly and successfully
developed by private enterprise,

Whilst splendid work for development has been
performed by this sectionalised effort, much
greater benefits by reason of elimination of waste
accrue to the community as a whole where all
these zoning activities are co-ordinated. Wasteful
reticulation for public supplies should be fore-
stalled, this being more constructive and satis-
factory than belated elimination of waste.

Generally, distribution costs are of necessity
high as compared with power production costs.
The greatest expense in furnishing electric energy
in urban areas is in its distribution, and this
applies more particularly in sparsely populated
areas. The increase in the height of buildings is,
however, adding rapidly to the number of persons
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accommodated on comparatively small sites, and
to the density of the population in central city
areas.

In planning or extending a distribution system
for urban areas there are certain general pro-
visions to be made which are dependent to some
extent on the size and character of the com-
munity. It is usually possible with the assistance
of census figures, a civic survey and other
statistics to estimate approximately the pro-
gression and direction of the load to be expected.

The feeder system and low tension network
must of necessity be designed in as flexible a
manner as possible in order to allow the various
stages of expansion to be met with a minimum
amount of idle capital during the period of such
expansion and without rearrangement of the
general plan, It is imperative that the system
should be designed to continuously furnish
adequate and reliable supply and to reduce, as far
as possible, the necessity of disconnecting supplies
for fault, repairs and additions to a minimum.

With an established system one of the most
difficult problems is to determine the future rate
of growth, and it is essential to utilise all possible
data to anticipate and forecast load demands. It
1S necessary to consider the various items not only
individually but also in relationship to one another
and with due regard to all possible supplementary
schemes for existing networks,

To anticipate demand an enormous amount of
analysis is, rightly carried out, and whilst it may
sometimes be problematical as to whether the
work involved is economically justifiable, thorough-
ness in this regard is desirable and is economically
sound on the whole. This applies more particular-
ly with established systems of steady growth.

Whilst the knowledge and instinct of the en-
gineers based on local knowledge of past and
present trend of events and development schemes
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may be a surer guide th‘{m can be obtained by
= ¢ gt s o

of future an i i icipati
of the growth of the system, coupled and co-
ordinated with a careful study of the results of a
complete analysis of all available statistics and
data, gives the best results.

Apart from technical considerations of design
and apparatus dealing with the problems affecting
the reliability and security of supply, there are
many latent possibilities of trouble which may
occur should vigilance be relaxed. From the re-
cords and tabulation of interruptions, causes, and
period of cessation of supply, the efficiency of
methods used and apparatus installed may be
checked to ensure that schemes for the future
may be of a nature best suited to the area to be
served and the more important items should be
cu}r‘lsidered in conjunction with a town planning
scheme,

A few years ago, owing to the congestion of
public services in the streets of the central city
area, it was found increasingly difficult to find
sufficient space for electric cables, and a system
of well ventilated, illuminated and drained under-
ground cable subways or tunnels fitted with cable
racks was installed in the form of a ring and
branches from the generating station, through
and round the central city arca.

The necessity and convenience of these cable
subways have been demonstrated fully; they have
proved of tremendous value to the city, having
reduced the cost of installing feeder cables and
obviating the inconvenience and expense of ex-
cavating public streets. Since their introduction
large numbers of feeders have been laid at a
minimum of expense and without interruption to
traffic. In addition, a large number of ducts and
pipes for drawing in cables have been installed to

the necessity to excavate important

1501



streets for repairs or future additional feeders.
Owing to the comparatively high capital cost this
provision may not be possible except in the larger
towns,

In addition to ease and safety of operation, pro-
vision for additions and extensions, msthetic and

hi iderations, when designing sub-
stations it is necessary to arrange the spacing so
that intermediate sub-stations may be installed
when required to furnish additional supplies, re-
strict the size of low tension networks, and
shorten low tension distributors.

The difficulties experienced by public authorities
in obtaining suitable sites for sub-stations in de-
veloped areas are well known. It is essential that
prior to development sites should be set aside for
this important public service in all sections teken
into municipal areas,

The high value of sites in the centre city area,
followed by the increase in height of buildings,
greater number of persons accommodated and in.
crease in demand for electric energy, necessitated
a departure from the use of low voltage networks,
and 6,600 volt high tension three-phase ring mains
looped into basement transformer sub-stations in
large buildings have heen laid and connected,

en low tension reticulation is necessary in the
central area, this is effected largely by arranging
Wwith the owners of buildings to furnish sufficient
Space in their buildings to be fitted and used by
the City Council as a “mutual service sub-station”
for low tension supplies, both to the owner’s pre-
mises and to other of the Council’s consumers in
the vicinity. This system is efficient of mutual
benefit and is being extended.

'The importance of adequate and efficient street
illuminati ing life, i

r ) pro-
perty and brightening cities cannot be over-
estimated. Modern traffic conditions with high
vehicle speeds demand the amenity of good street
illumination for the safety and comfort of

()



pedestrians, users of vehicles, and the public as a
whole. Good street illumination raises the value
of adjoining properties, taxable values and en-
courages progress. In dealing with the design of
lighting schemes in streets and open spaces, those
responsible have to face difficult problems. There
are many variables which it is difficult, if not
impossible, to reduce to simple terms.

The street area to be illuminated is generally
large, and its length is greater than its bredth, the
surfaces have varying reflection characteristics
and glare must be eliminated as far as possible.
The problems of intensity, visibility, capital and
maintenance costs must be given full considera-
tion.

The elimination of haphazard methods of using
miscellaneous types of lighting units and the
adoption of standard designs most suitable for the
various streets and areas in accord with the in-
tensity of illumination desired, coupled with
definite planning and zoning schemes, achieves
the most satisfactory results.

The first four-way electrically operated traffic
signal unit was installed in Johannesburg as far
back as the year 1928. This was removed during
the same year and replaced by one operating on
the system of synchronised control now in use
in the centre of the city. At that time little in-
formation of the operation and success or other-
wise of such signals was available, Taking into
account the short distances between intersections
and_consequent synchronising and timing diffi-
culties encountered in those early days of traffic
signals, splendid service has been obtained from
their inception. It is interesting to note that a
system of traffic signals of the same design was
selected and installed in London at a considerably
later period. Subsequently the vehicle-actuated
and push-button-actuated systems of traffic con-
trol were evolved and sets of this apparatus have
been installed at suitable positions.
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Public streets are one of the most valuable
assets possessed by a community under present-
_day conditions, and in business operations their
use is all important. Heavy expenditure of public
funds is necessary for the construction and main-
tenance of streets and to obtain a maximum
return on this investment they must be utilised
with a maximum of efficiency. An important
factor is the time required for traffic movement;
the more expeditiously both vehicular and
Pedestrian traffic is moved, the greater the return
on the investment. Public convenience, however,
demands consideration and the speed of move-
ment should be the maximum consistent with
safety and efficiency.

Improved designs and methods of operation
are constantly being devised and a large number
of systems under different names giving similar
Tesults are now obtainable and may be depended

upon to perform the required functions.

The traffic cycle of operation should be fixed
only by traffic officials in consultation with the
Engineer, and this can only be effected by
observation and accurate deduction in the local
conditions.

Standardisation as between the cities is par-
ticularly desirable, as visitors to a city may
become confused and unintentionally violate local
regulations by reason of the regulations heing
diﬁeﬁent from those to which they are accus-

med.

The necessity and demand for traffic control
is obvious. The science of traffic control of our
cities presents a problem of grsat l:nagmtude and

L an D) must
continue to take place to cope with the ever in-
creasing traffic on our roads. This development
will be successfully achieved by co-ordination and
united effort.
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It has generally been conceeded in Johannesburg
that the most efficient service can be obtained by
the acceptance and utilisation of modern
machinery and equipment, and this sound axiom
has been acted upon. Enforced by modern con-
ditions the keynote of progress is improvement
of service with simultaneous reduction of prime
costs.. The employment of electricity for motive
power, lighting, communications and improved
working conditions is inseparable from these
attainments. An abundant supply of cheap power
is often the determining factor in development,
and the growth of communities having materia
advantages has sometimes been retarded owing
to lack of these facilities.

Those cities and towns which dispense the
greatest amount of power per capita will fo 2
large extent attain to the position of furnishing
the inhabitants with the whole of their require-
ments and in promoting industry.

The opportunities for progress will not be
realised by the individual group or engineer
working in isolation, but by co-operation and the
i of ideas with

The age in which we live demands co-operation.
Inspired by enthusiasm in its work for the
advancement of electrical science and service, our
Association has brought Municipal Electrical
Engineers and Chairmen and Members of Munici-
pal Electrical Committees together as members
of the Association in the interests of municipal
electrical undertakings and the benefit of the
community as a whole. Our Association has
attained its majority and is proceeding on its
career of usefulness. Its work is promoted by this
spirit of helpfulness which finds fitting expression
in its diverse activities and co-ordination of ideas,
to promote progress and achievement in the
municipal electrical field. -




Mr. Horrell (Pretoria) : Mr. President, Ladies
and Gentlemen, in expressing our appreciation of
the President’s Address, 1 feel certain that I am
expressing the sentiments of all present. He has
given us an interesting review of the electrical
progress which has taken place in Johanneshurg
during the last decade or so, and he has every
reason to be proud of his association with these
achievements.

His reference to the attainment of our Associa-
tion's majority on the occasion of this Convention
has reminded me that of the original, 22 members,
only four are still actively engaged in electrical
municipal undertakings, these being Messrs.
Swingler, Jagger, Ross and myself. Looking
back over our Association’s period “of minority,
one can appreciate much that has been achieved,
and realise the important place it now occupies
among the various Associations and Institutes
existing in the Union to-day.

Our President's engrossing survey of the
numerous factors which have to be considered in
planning progressive development of Urban elec-
tricity supply, indicates clearly the qualities
necessary in those to whom the Administration of
such undertakings is entrusted, while the amazing
electrical development which has been witnessed
in the majority of the larger towns leaves no
doubt as to the immensity of the task which these
undertakings are called upon to perform.

Our President is to be congratulated on the
manner in which the electrical requirements of
Johannesburg are being met, especially in view
of the rapid growth during the past few years
and our Association is fortunate in its choice of
President for the ensuing year, since the qualities
which he has evidenced in dealing with the many
problems which have confronted him are now at
its disposal.
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With these few remarks I thank you Mr. Rod-
well for your interesting address and trust that
your year of office will be a most successful one.
(Applause).

The President : Thank you, Mr. Horrell. The
next item on the programme is to confirm the
minutes of the meeting held at the last Conven-
tion.

MINUTES OF LAST PROCEEDINGS.

The President : The Minutes have been circu-
lated and I would like your permission to confirm
them. Is that agreed, that they be taken as read
and confirmed ?—Agreed.

VENUE OF NEXT CONVENTION.

The President : We now have to deal with the
venue of the next Convention. I believe that one
Councillor Member has something to say on the
subject.

Councillor Middlebrook (Durban) : Mr. Presi-
dent, fellow members, and guests—especially those
who occupy the platform this morning—it affords
me the greatest pleu“rﬁ to convey to you the

e
of the Durban City Council to exvend a hearty
and warm-hearted invitation to this Association
to hold its Fifteenth Annual Convention next year
in the City of Durban (Applause). The City—
it has been recently elevated to that position and
has been enlarged from 11 square miles to 57
square miles. The City; which is the chief port of
the Union, handles 1,320,000 tons more shipping
than all the other ports of the Union put together,
and I think we will have something to show you.
It is some years since you had your Convention in
Durban, and, as I say, we will have something to
show the Association when you come down. I
understand, it is Cape Town’s turn next, but owing
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1o certain circumstances, it is not convenient for
the Association to hold its next convention there;
hence, we are extending this invitation to you in
the hope that you will accept the invitation from
Durban; but do not come in July, unless you wish
to be overloaded to your “peak capacity” and
extra demands, it might be, on your purse strings,
and we have to inflict upon you a survey of peak
loads on race horses, hotels, etc., and when thers
might be a “rupture” in the point of our good re-
lations, which cannot for one moment be thought
of. Do come in September. October, or November,
and we will give you a warm welcome (Applause).

The President : T take it from your applause,
that we very accept_the
invitation to Durban so nicely put forward by
Councillor Middlebrook, and, on behalf of the
Association I have to thank him and his Council
very sincerely for the invitation to visit Durban
next year. I understand it has been suggested
that we should go to Cape Town the following
year, and it is problematical as to how far this
Convention can deal with the matter so far ahead.
That will have to be left to the next Convention.
But on your behalf I thank Cape Town as well
for the suggestion and offer, which will, of course,
be dealt with at the next Convention.

ELECTION OF VICE-PRESIDENT.

The President : Ladies and Gentlemen, we will
now proceed to the election of officers. I invite
nominations for the position of Vice-President of
the Association.

. Mr. Ewer (Pietermaritzburg) : I have pleasure
in nominating Mr. Gyles.

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

There being no further nominations, Mr. Gyles
was declared duly elected Vice-President of the
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Association for the ensuing year, and was asked
by the President to take his seat on the platform
(Applause).

ELECTION OF MEMBERS OF EXECUTIVE
OMMMITTEE.

Councillor J. McLean (Port Elizabeth) : I have
pleasure in nominating Councillor Gray (Johan-
nesburg), and Councillor Middlebrook (Durban).

In nominating the latter, I wish him to under-
stand that I do not accept his statement that he
represents the chief port in the Union (Laughter).
Mr. President, T think this new suggested arrange-
ment is a good one. Although I am on the Execu-
tive to-day, I think that the Councillor where the
Conference is being held should have the honour
of being on the Executive Committee, and the
Councillor should be one from Durban next year,
where the Convention is sitting. I therefore have
very much pleasure in nominating Councillors
Gray and Middlebrook.

The President : Ladies and Gentlemen, I take
it from your applause, and if there are no further
nominations, that Councillor Gray of Johannes-
burg and Councillor Middlebrook of Durban are
declared members of your Council (Applause).

For some years, we have co-opted two alternates
from among our Council members who, would take
the place of either of these Councillors during
their absence from any meeting for any reason.
We would like them to serve with us on the
Council and assist us in our deliberations, but
would suggest that although appointed as alter-
nates, they would not have a vote on the Council
but would sit as alternates with the Council. 1
suggest that to you, and with your permission
now call for nominations for two alternate Coun-
cillors.
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Councillor E. Spilken (Umtata) : Speaking as
the member for one of the smaller municipalities
of South Africa we should make it our business
to have one of the Councillors of the smaller cities
represented on the Executive. I do not know who
to propose, but I put it to you, Mr. President, as
you might be better acquainted with the members
of the smaller municipalities; but I do feel that
vou should include at least one member from the
smaller municipalities of South Africa as your
Executive Committee.

The President : I invite nominations.

Councillor Fereday (Mayor of Qallsbury) 1
have a lot of sympathy with the proposal made by
the previous speaker; but, speaking as one who
comes from a small centre—we do not admit Salis-
bury as small, but when we come to a city like
Johannesburg, we have to—I do feel that we
smaller towns have a lot to learn from the larger
ones, and 1 rather feel, in this particular matter,
at any rate, you might be wise in having Coun-
cillor ' members on your Council from the larger
cities of the Union. There are other reasons for
that; I think you would find it perhaps more
ncceﬁslble. more easy, to keep in touch with any
matters which you have to consider. I do not
know whether you do meet during the year, but
it is conceivably possible that you might have to,
and they might be more accessible. That is just
a little point. However, that may be I have
pleasure in nominating Councillor Morrell of Cape
Town, and Councillor McLean of Port Elizabeth.

. Mr. Ritson (Stellenbosh) : I have much pleasure
in seconding.

The President :  Councillor Morrell of Cape
Town, and Councillor McLean of Port Elizabeth
have been nominated and seconded as alternate
Councillor members on your Council. Is that
agreed, gentlemen? Agreed.
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The President : The next item is the election
of four Engineer members.

Mr. F. C. D. Mann (Worcester) : I have pleasure
in proposing the following four members : Messrs.
G. H. Swingler, G. M. Pirie, T. Jagger, E. A.
Behrens.

Mr. Wright (Benoni) : 1 have pleasure in
nominating Mr. Harvey of Springs.

Mr. Groom (Roodepoort) : 1 have pleasure in
seconding Mr. Harvey.

Mr. Horrell (Pretoria) : I have pleasure in
seconding the nominations of Messrs. Behrens,
Swingler, Pirie and Jagger.

Mr. Spilken (Umtata) : I have pleasure in
nominating Mr. I. J. Nicholas of Umtata.

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

The President : The following gentlemen have
been proposed and seconded : Messrs. Swingler
(Cape Town); Jagger (Ladysmith); Bahrens
(Port Elizabeth) ; Pirie (Bloemfontein) ; Harvey
(Springs) and Nicholas (Umtata). It will have to
g0 to the ballot; there are four members only to
be elected.

Mr. L. L. Horrell (Pretoria) and Councillor J.
McLean (Port Elizabeth) —were appointed as
.hgcn:ltineers, the ballot being taken by show of

ands.

The ballot resulted in the following gentlemen
being elected to the Council as Engineer members:
Mr. G. H. Swingler (Cape Town)
Mr. T. Jagger (Ladysmith, Natal).
Mr. E. A. Behrens (Port Elizabeth)
Mr. @. M. Pirie (Bloemfontein).
(Applause).
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The Convention then adjourned for Lunch given
at the invitation of the Mayor and City Council of
Johannesburg in the Selbourne Hall.

(On resuming at 3 o'clock pm.).
REPRESENTATIVE ON WORLD POWER CONFERENCE

The President : Gentlemen, the next item is the
election of representatives of various bodies. The
first representative we have to appoint is one for
the World Power Conference, South African
National Committee. In this case,"I might say
Mr. Horrell of Pretforia is acting at present for
us there. I will call for nominations.

Mr. Behrens (Port Elizabeth) : I propose Mr.
Horrell of Pretoria,

anuncillor Allison (Pietermaritzburg) : I second

The President : Gentlemen, Mr. Horrell of Pre-
toria has been nominated and seconded for the
position of our representative of the World Power
Conference, South African National Committee.
Is that agreed?—Agreed.

REPRESENTATIVE ON SOUTH AFRICAN
STANDARDS INSTITUTION.

The President : During the last year, Mr. Hor-
rell was the representative, and Mr. Wright of
Benoni was the alternate. Due to unforseen cir-
cumstances and pressure of work, they were un-
able to devote the time they wished to this work,
and during the year Mr. Harvey was appointed in
their place.

Mr. Gyles (Durban) : I have much pleasure
in proposing the re-election of Mr. Harve

Mr. Pirie (Bloemfontein) : I have great pleasure
in seconding.—Agreed.
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PAPERS—SUB-COMMITTEE.

The President : Gentlemen, on that sub-Com-
mittee were Messrs. Ewer, Gyles, the Secretary
and myself. T now ask for nominations for that
sub-Committee.

Comneillor McLean (Port Elizabeth) proposed
and Councillor Allison (Pietermaritzburg) secon-
ded the re-election of the previous Papers Sub-
Committee.

It having been moved and seconded that the sub-
Committee be re-elected en bloe, this was unani-
mously agreed to.

The President & Gentlemen, the next item is a
paper by Mr. C. Dawson of Durban, entitled “A
Survey of Municipal Peak Loads.” ' This paper
should be very interesting to us as it deals with
that bugbear of the Municipal engineer, the short
period ‘peak load. I will ask Mr. Dawson, to now
present his paper.

A Survey of Municipal Peak
Loads

By Colin Dawson (Durban).

INTRODUCTION :

Practically all Electrical undertakings and par-
ticularly Municipal undertakings have been
established purely for the purpose of supplying a
lighting load. In fact early generating stations
were generally known as “Electric Light Works.”
It was usual for the generafors in these early
stations to be shut down during the greater part
of the day and to operate only during the evening,
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the comparatively small demand for the rest of
the day being met by the storage battery. This,
therefore, was definitely a_plant_supplying only
a peak load during the evening. Since those early
days the supply of electricity has entirely changed
from a pure luxury for lighting only, to a neces-
sity for almost all everyday uses in the domestic
and industrial fields.

With all the development however, which has
taken place during the comparatively short time
that has elapsed between electricity being a neces-
sity instead of a luxury, there has been no solution
to the problem of regulating, by means of tariffs
or other inducements, the demand for electricity
so that the load on the generating station or
stations is even a reasonably constant value, or in
other words a 1007 load factor.

A glance through power station statistics show
that only a few stations approach even 50% of
the ideal so that the problem of providing plant
to meet a short peak once a day for a few months
per annum is one which has to be faced by prac-
tically all undertakings. The extent and nature of

is peak varies greatly with local conditions and
although in Durban it occurs in the early evening,
the geographical and weather conditions pre-
vailing in other centres may alter its incidence to
the morning or midday.

A considerable amount of investigation has
recently been carried out in Durban, firstly, with
the problem of dealing in the most economical
manner with the peak which now exists and
secondly of devising tariffs to induce off peak
supplies in an attempt to reduce its proportions.
The subject is so wide and complicated, containing
as it does so many variable factors that the in-
vestigations have not yet been completed, but
when asked to read a paper at this conference
the author thought that sufficient data was avail-
able to bring this important subject before the

embers.
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THE PEAK :

The numerous factors which contribute to the

k vary to such a great extent that comparisons
between undertakings are difficult, while even in
the same undertaking they are liable to change
from year to year. This will be evident when it
is considered that the main i ing factor is
the weather. In Durban it has been found that
the peak occurs on a_cold rainy evening which
may happen at any time in May June or July,
the earliest for the last few years being the 30th
May and the latest the 10th July.

With regard to the peak, Durban is geographi-
cally, the most unfortunately situated in so far
that it has earlier darkness with respect to the
clock than any other South African town. By
5.30 pm. in winter it is dark with the result that
Domestic lighting, heating, _cooking, street
lighting and traction loads all coincide to produce a
sharp peak at about that time. Briefly the position
is that in summer there are two distinct peaks,
the first due to cooking, traction, etc., at about
530 pm. and the second mainly to lighting at
71730 pm.

As the evenings draw in the later peak becomes
earlier until a combined peak occurs at about 6.0
p.m., which gradually becomes earlier until the
yearly maximum is reached when the peak is
about 530 p.m. This is shown clearly on chart
No. 1 on which five typical monthly charts are
shown superimposed. Some figures will clearly
show that this problem is one which warrants close
study. During the last winter the peak was some
20,000 K.W. greater than the average day load
and 16,000 K.W. higher than the maximum load
at any other time of the day.

If the output be separated into two parts with
30,000 K.W. as the dividing line then for the three
months of May, June and July last it is found that
the load factor of the output over 30,000 K.W. is
2.6% 8.7% and 8.8% respectively or3.1%, over the
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three months while below 30,000 K.W. the corres-
ponding figures are 66, 67.7, 6857 and
67.2%, while for the whole supply the load factor
is 409, 40.8%, 40.6%, and 89.7%, respectively.

Some two fifths of the demand upon the system
hastherefore a load factor which would be about
2%, over the full twelve months, and it is with
this portion that it is intended to deal with in this
paper.

OF VARIOUS ]
The first essential in attempting to devise
means of reducing the proportions of the peak is
ow the amounts which various classes of
ibute to the maxi demand
and with this object in view numerous readings
were taken last winter in the substations. Un-
fortunately circumstances did not permit fully
detailed and separate readings being recorded, but

it is hoped this will be done next winter.

However I give below the divisions of demands
as between the various classes of consumers for
one particular year estimated from the details and
records available.

Domestic . . S 27,500 K.W.
Business : 1 T KWL
4500 K.W.
Trams S ML 3,500 KW,
Street lighting .. 1,200 K.W.
‘and ‘bulk ‘supplies 5,000 K.W.

TOTAL K

The domestic demand exceeds by a substantial
margin the total of all the other demands and,
therefore, the time of its maximum fixes the peak.
Although' the above may represent with reason-
able accuracy the allocation of one winter's
the week day upon which the inevitable cold and
rainy day occurs may easily cause a marked re-

allocation.
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For example the above peak occurred on a
Thursday at the height of the “Season,” the after-
noon was dark by a quarter to five and a heavy
storm occurred at the same time.

Friday is the late shopping night and had the
weather been unfavourable on that day instead
of the previous one, the proportion of the
“Business” demand which includes all lighting
other than domestic would have been much
greater.

TARIFFS :

Having dealt with the peak as it exists, it woula
be of interest to next consider some means which
have been tried with the object of either reducing
its dimensions or encouraging the use of current
at other times to reduce its proportions.

1t is not the intention to discuss at length the
question of tariffs but only those designed for the
purpose under discussion. One of the earliest
tariffs designed to encourage the use of current
at off peak times and one which is still in use,
is the two rate tariff in which two meters and a
time switch are installed and all units used during
the evening hours are charged at a high rate
while for the remaining 18—20 hours a much re-
duced rate applies.

Special lower tariffs are offered for such de-
mands as shop lighting, etc., the supply for which
is controlled by time switch or other means which
ensures its not being used until after 6 or 6.30
p.m. before which time the high rate is charged.

A tariff which was introduced with the object
of increasing the use of current except at the
peak hours and which has been taken advantage
of to some extent in Durban by large manu-
facturers, is the restricted hours tariff in which
the consumer undertakes to substantially reduce
his demand over the peak hours. The demand on
peak is included in the maximum demand charge
as portion of the fixed costs of supply, and so |
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long as this is not exceeded the consumer obtains
the benefit of a cheap unit supply. Any excess
over and above the stipulated demand on the
system peak is charged at the full maximum de-
mand charge or a correspondingly high unit rate.

A tariff of this nature must be applied only
after careful consideration as to its possible
effects, as of course it would defeat its object if
for example it created a higher peak at another
period of the day. Further it would be applicable
only to certain industries which are capable of
regulating their factory working to suit the above
conditions, and where one undertaker only is con-
cerned.

REDUCTION OF PEAK DEMANDS :

In addition to those tariff inducements men-
tioned earlier in the paper, which in the main are
mducements to use current off peak, numerous

es have been put forward at various times
Wlth the object of reducing the actual peak. These
are mainly aimed at reducing the domestic de-
mands by switching off water heaters, heat
storage type stoves, etc., and, it would be in-
teresting to attempt to estimate, in the case of
Durban as an example, the extent to which this
particular aspect may be practical in view of the
predominance of the Domestic demand.

The possible reduction in peak is the amount by
which it exceeds the maximum load at any time of
the day and in the case of Durban this is, as
stated, at the present time to be some 16,000 K.W.

1t is impossible to ascertain exactly what pro-
portion of the demand on the Power Station can
be allocated to each of the domestic services and
appliances, but in order to arrive at some esti-
mate, the amounts are assumed as follows :—

Lighting .. verage at P. Stu. 7,000 K.W. total

Cookin i 12500 KW, ,,
5 14000 KW, )
% 4000 KW, ),

radiatery eigre

TOTAL 13 K.W. "




This somewhat arbitrary division may at first
sight appear to be open to criticism particularly
with regard to the cooking load but careful con-
sideration of the probable demands from lighting,
heating and miscellaneous would indicate _that
these estimated demands are reasonable if not
under estimated and the balance must, therefore,

the cooking demand. It must also be remem-
bered that all consumers contribute towards at
least the lighting and miscellaneous demands,
whereas only some 2/3rds. have stoves installed.

STORAGE STOVES :

There have been several articles lately in the
technical press dealing with the thermal storage
cooker, the chief advantage of which is claimed to
be its reduction in peak demand, this being based
on the fact that the average stove consumes,
when all elements are on full, some 6
whereas a storage cooker would have a controlled
maximum of % up to 2

Mr, E. L. Damant in his Presidential address to
the Natal Institute of Engineers recently, put for-
ward the suggestion that the storage cooker
offered such an economical advantage over the
ordinary stove that it would be cheaper for the
Tlectrical D to supply the
free of charge, with one of these stoves rather
than allow him to instal a stove of the ordinary
kind. This revolutionary idea, at any rate for the

electrical industry, is worthy of serious study of
all its probable consequences, but for this paper
only its likely effect on the peak will be con-
sidered.

The inducement of a free stove would undouk-
tedly result in a 100% stove installation and a
large increase in unit sales.

1t has been deduced from above that the maxi-
mum demand from stoves is some 12,500 K.W. or
.85 K.W. per stove installed, the number of stoves
installed being based on the Departmental re-
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cords, although it is probable that the actual
number is in excess of those recorded. This
demand would require a searching investigation
before any such scheme as outlined above could
be considered, but as a rough guide of its practi-
cability the following details will be enlightening.
To ascertain the correctness of the cooking de-
mand arrived at above should be the first con-
sideration, and one of the first features obvious
from an examination of load curves is the
difference between demand on Sunday and the
evening demand given above.

On Sunday the peak occurs about midday, and
can be reckoned as comprising practicaily all
cooking load. This peak is about 22,000 K.W., of
which it may be assumed that cooking accounts
for some 20,000 K.W. or 1.4 K. W. per stove, and
it is necessary therefore, to find some satisfactory
explanation for the large difference between the
Sunday and weekday cooking demands. In the

author’s opinion this is due entirely to diversity.

During the week some people have their princi-
pal meal at midday; while the others dine at any
time between 5.30 and 8 pam.; and these two
factors would account for a large diversity factor.
On Sunday however, the large majority of con-
sumers would take their dinner at between 12.30
and 1 pm. which narrows down the time from
two and a half hours to one half hour, and further
includes the consumer who habitually dines at
midday.

Many years ago the Durban Electrical Depart-
ment experimented with thermal storage for hot
plates only. Two 8 plate cast iron blocks were
made, one solid and one hollow and filled with
zine, and it was then realised that unless very low
loading elements were used the value of the
storage principle would be nullified. The economic
rating was first fixed at 300 watts but it was soon

ised that this was insufficient for practical
use and it was increased to two elements totalling
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800 watts but eventually the results obtained dis-
couraged further experimenting even at the in-
creased rating.

What actually happens is that in the morning
the storage is up to its maximum heat, but after
being in use during the day it had insufficient
reserve, and was cooling off just when most re-
quired in the late afternoon. This may have been
overcome by increasing the size of the block but
it was unwieldy as it was and additional weight
was out of the question. The author is not aware
of any successful method of providing stored heat
for the oven, this being supplied by the usual
elements.

The maximum loading for one of these types of
stove is given in a recent issue of the S.A. Elec-
trical Review and Engineer as 2 K.W. of which
500 watts was used for the continuous heating
of the hot plates and the switching is so arranged
that when the oven is on full the hot plate element
is off. The author has been unable to obtain details
of this stove and is therefore, unaware of its size,
weight or of the medium by which the heat is
stored. At least 500 watts however, per stove
would be used over the peak leaving very little
above the present diverse average demand for the
oven and it is doubtful whether any saving in
maximum_demand would result, in fact, as it
would be impossible to prohibit the use of extra
hot plates, etc, the present demand may
exceeded. With current at .45d. per unit the con-
sumer would undoubtedly react unfavourably to
rvestrictions or any apparatus which requires con-
tinuous attention. Further, to obtain the best re-
sults, the stove would be heavy and probably
require more skill in operation than the native is
capable of, and lastly would consume more cur-
rent, owing to the 24 hour radiation losses.

WATER HEATING LOAD :
In the estimates made above, a load of 4,000
K.W. is allocated to water heating at the time of
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peak. As most of the domestic water heating
could be done off peak, this represents a potential
saving of some 4,000 K.W. The value of this re-
duction in peak is problematical but assuming it
amounted to as much as £4 per K.W. per annum
this would amount to the large sum of £16,000 per
annum. Some expense would be involved in in-
stalling and maintaining apparatus to control the
‘emand and for the 8,000 water heaters installed
this may be at the least about £4,000 leaving an
optimistic saving of some £12,000 per annum.
Spread over all the domestic consumers this would
mean about 1/- per month per consumer or 2/6d.
per month per water heater consumer.

If an attempt were made to control this water
heating demand by an inducement of some 2/6d.
per month to those consumers who would consent
to restrictions, the difficulties confronting the
supply ing can easily be vil ised. The
lot of the person concerned in trying to explain
to 12,000 consumers why their 8000 neighbours
have half a crown deducted from the minimum
charge because they have a water heater installed,
or again why they are “wasting” money in instal-
ling expensive gear to prevent some consumers
using the heater at certain hours when they
‘never’ use or want to use the heater at that hour
would be an unenviable one.

Unless some inducement were offered, con-
sumers would not agree to restrictions for the
benefit of others, particularly as there are no such
‘estrictions in force for the heaters now installed.

PLANT TO MEET PEAKS :

Having dealt with the peak which has to be met
by all undertakings to varying extents and some
of the means which have been suggested and
adopted to reduce it, the next step should be to
investigate the methods employed to provide the
necessary plant to cope with the demands.
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In the early days of direct current generation
the storage battery formed a valuable means of
regulating the generation, in such a manner that
at times of low loading the battery would absorb
the surplus current generated, to be re-used
during the maximum period to supplement the
generators.

The load on the machines could therefore be
regulated practically independently of the demand,
and also would permit of the shutting down of the
plant altogether at times of very light loads.

There being, as yet, no substitute for the bat-
tery for alternating current, the machines must
run continuously, and the loading varies
directly with the demand. This means that during
the early hours of the morning, only about 1/6th
or 1/Tth of the plant required to meet the peak
will be running, and that turbines and boilers
have to be put into commission as the load in-
creases towards the peak, after which they have
to be shut down again.

As was shown earlier in the paper the load
factor in Durban for the demands above 30,000
K.W. is at the most 29, per annum, the actual
maximum being some 20,000 K.W. in excess of
this figure. ~Without standby, therefore the
capitalised value of the plant which is used to the
small extent of 2% load factor would be about
£350,000 or at 87, £28,000 per annum in capital
charges alone.

This therefore is the reason why old and com-
paratively inefficient plant is kept in commission
where peaks of the dimension given above have
to be met. The comparative inefficiency of the
plant is entirely overshadowed by the saving in
capital expenditure on new plant which would re-
main idle for the greater portion of the year.
Where there is one generating plant only, the
newer machines are run to supply the base load
and the older ones run only as spares and for the
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peak. The English Grid is an example of where
a large number of stations are interlinked, and
where, in order to obtain the maximum econory
the newer and larger plants are run fully loaded
as long as possible to supply the base load and the
older plants brought into commission only in the
winter, to run one, and in some cases, two shifts
per day to cope with the peaks. When the Grid
was planned it was estimated that within a com-
paratively short time all the old stations would
be discarded; but practice has shown this to be
far from being the case and the latest information
available is that very few indeed of the old plants
have been scrapped.

The fundamental differences between the duties
required from a plant to deal with a base load, and
that for a peak load, will probably lead, in the
future, to two separately designed plants, the one
for high efficiency and load factor and the other
for quick emergency starting, low capital cost and
low load factor.

THERMAL STORAGE :

‘An attempt has been made to replace in part
the functions of the D.C. Storage battery, by
storing energy in the form of heat in water at
times of low boiler requirements for use again to
assist the boilers at the peak. Two-methods have
been used, one of which has been based on the
principal of the generation of steam at falling
pressures, and the other in storing heat in the
feed water and utilising the difference between
the normal feed and Boiler saturation tempera-
tures. Itis y to amplify this ipti
as an excellent paper was read before the Associa-
{ion at the Salisbury Convention by Mr. Clinton
on this subject.

Both these methods were originally developed
10 equalise the loading on boilers supplying con-
tinuously fluctuating loads such as in factories
supplying process works and to replace, in effect
the large water content of the shell type of boiler,
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which acted in a similar manner to the variable
pressure accumulator. They have, however, been
adapted for supplying the seasonable peak on
generating stations. The variable pressure type
requires specially designed turbines which can be
used only in conjunction with accumulators and
whose efficiency must be low, whereas the feed
water type has the advantage of permitting the
use of the normal turbines, the only difference
being a small variation in superheat temperature.

There are a number of important features to be
considered in regard to the adaption of thermal
storage to a municipal generating station which
cannot be detailed in this paper. The variable
pressure type, when charged, can be looked upor
as a standby, capable of an electrical output for a
definite period without assistance from the
boilers, while the constant pressure type is secon-
dary to the boiler but capable of increasing tha
output of the remaining boilers, by a limited per-
centage, should say, one of the number steaming
fail. The value of this storage depends, therefore,
upon the load at the time of the outage. Taking
for an example the case where the difference in
feed and saturation temperatures permits the
storage a margin up to 25%, increased output, and
for convenience the boilers will be rated in equiva-
lent Kilowatts.

Firstly, assume a boiler failed during a light
load when only the one boiler were carrying the
load, the storage would, in this case be of no
assistance.

Secondly. if two boilers capable of a maximum
output of say 6,000 K.W. were supplying a load of
say 10,000 K.W. and one failed. By bringing the
storage into commission, the output of the re-
maining boiler would be increased by 25%, to 7,500
K.W. giving a value to the storage of 1,500 K.W.
the remaining 2,500 K.W. would have to be
switched off.
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Thirdly, with any number greater than four of
such boilers steaming the output should one fail
would be ample to make up the deficiency.

Generally the author is of the opinion that
purely from an operator’s standpoint, the boiler
would receive preference from the large majority,
and therefore it should have marked economical
advantages as an essential feature.

PEAK SUPPLY FROM WASTE HEAT PLANT :

In connection with the investigations now being
carried out by the Electrical Department with re-
gard to the most economical methods of meeting
its peak demands, a scheme is under consideration
by which it may be possible to obtain a cheap peak
supply from the Waste Heat Steam Plant now
being operated by the Durban Corporation Elec-
trical Department.

Members will recall the paper read before this
Association in 1933 by Mr. John Roberts and the
writer, which gave a full description of this plant.
Since that date the plant has operated very satis-
factorily to the benefit of both the Corporation
and the Company and it will be of interest to give
}hlel results of the last financial year which are as

ollows :—

Units generated .. 9,425,000,
Total cost o e £4,000.
Cost per wnit .. - 1102 pence.

The total cost includes 10% capital charges in
addition to all operation and maintenance costs.

Briefly this plant consists, at the present time,
of two turbines coupled to generators through
which the steam from the boilers at 200 Ibs. per
$q. inch is passed and reduced in pressure for
process work. The generators are paralleled with
the Corporation's Electrical system and the whole
of the energy available from the steam required
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for process work is utilised for generating elec-
trical power. The surplus over that required for
the factory being delivered to the City Mains.

The Company recently installed a Ruths variable
pressure type accumulator operating between the
boiler and process pressure, one result of which
has been the maintenance of a practically constant
process pressure.

With this constant pressure it has been found
practical to operate the factory at about 5 Ibs.
lower pressure, which is of course equivalent to
a similar reduction in back pressure on the tur-
bines. This appreciable lowering of the back
pressure increases the output of the turbines to
such an extent that consideration must be given
to the installation of larger plant. Numerous
steam flow meters are being installed by the
Company, and it will shortly be possible to
ascertain the steam flow at all boilers and con-
sumption points and when these are all in com-
mission the details and economies will be calcu-
lated.

In connection with the investigation to mcresse
the size of the p]ant the scheme for of ng, af
the same time, a peak output at a minimum of
cost, occurred to the author, and as will be seen
from the following outline is worthy of full con-
slderlatmn and is, as far as he is aware, quite
novel

Its application in other cases will of course
depend upon local conditions and the shape and
nature of the peak.

The method which it is proposed to examine
will be more easily followed from the diagramatic
sketch No. 2 and the probable extent of the
economic benefit will be evident if certain
assumed steam flows are made, and approximate
costs given, and, therefore, 100,000 Ibs. of steam
per hour will be taken as the average flow through
the turbines, this flow being practically constant,
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the normal fluctuations being taken care of by the
accumulator. The capacity of the variable pressure
storage installed is 40,000 Ibs. steam.

The electrical output from 100,000 lbs. steam,
exhausting against a back pressure of 15 Ibs. per
8q. inch is about 3,000 K.W. whereas if the steam
were passed into a condenser at say 274" vacuum
the output from the same quantity of steam would
be about 6,500 K.W. which is therefore 3,500 K.W.
greater than the normal output and this amount
would be available for delivery to the electrical
system at the time of peak if there were some
source from which a supply of process steam could
be obtained while the boiler steam was being
passed directly to the condenser. ~With an in-
stallation of thermal storage such as the one
working at the factory, there would appear to be
no difficulty in obtaining such a source of supply
s0 long, of course, as the capacity of the storage
were sufficient. If a triangular peak were as-
sumed the quantity of steam which would be
diverted from the process and discharged to the
condenser would be about 33,000 lbs. It would
however be necessary to allow liberal margins to
cover all contingencies and at least one other
storage shell of equal or greater capacity than the
present one would be required.

There are two possible arrangements with re-
gard to turbo-generating plant, these being firstly
one 6,500 K.W. pass out set and secondly two
smaller and separate machines. The choice would
be governed by economics and space available, the
only difference being that with a pass out machine
a small quantity of steam would have to be con-
tinuously passed into the condenser, but the
amount would be small and would be partly
balanced by the increased electrical output, and
reduced first cost.

In the case of the Refinery one of the existing
machines generates at 6,600 V. and the other at
500 V. and it is probable that the E.H.T. machine
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would have to be replaced with a pass out set on
account of space restrictions. The second machine
would be retained on account of its generating at
factory pressure and thereby providing an addi-
tional safety factor as well as a standby to the
transformers.

A supply of cooling water is available, but
allowance has been made for an increase in the
size of the cooling plant or alternatively a small
cooling plant for the condenser supply only, In
the first case the factory would benefit generally
by the increased cooling facilities, while in the
second a simple small pond would suffice for the
short period of the peak occurring as it does
during the cold weather.

It is probable that the simple and inexpensive
jet type of condenser used extensively for other
purposes in the factory would be quite suitable
for this plant and the capital and operating costs
would thereby be reduced.

e operation costs would be practically un-
affected by this additional plant and the mcreased
maintenance costs would be very small as
overhaul is carried out by the operating smff
during the shut down season. Coal burnt to re-
charge the storage for the loss of process steam
passed to the condenser is included as a cost
against the peak supply.

Dealing, therefore, with the additional costs
only, it is estimated that these would be roughly
as follows :—
Additional cost. of Turbo-generator and condenser  £10.000

- g pond i TR

£ su.uhgmr ¢
% Thermal Smngu
Contingencies

Additional Capital

Additional charges at 10%
‘Additional coal burnt for rechargi o
Additional Maintenanis and Somuingegeie

Total additioal cost per annum
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For an extra annual cost, therefore, of some
£2,180 a peak supply of 8,500 K.W. is secured or
a matter of 12/6d. per K.W. This figure is re-
markably low and warrants close investigation
where any conditions such as those assumed above
may exist. Further it must be borne in mind that
whereas a simple back pressure turbine installa-
tion is dependent entirely upon the quality of
steam required for process work, the addition of
a condenser together with the coal fired boilers
as used in this factory, renders the plant indepen-
dent of the factory demand and in fact probably
independent of whether or not the factory is in
operation.

So long as the output is a function of the pro-
cess demand, and therefore dependent upon the
factory working as a whole, it is impossible to
credit the plant with anything in the nature of a
Kilowatt charge. In fact, if the main supply is
purchased in bulk or even if the supply undertaker
operates his own Power Station, they are always
liable, in the event of failure of the waste heat
plant, for the additional cost of the bulk supply.
or its equivalent in stand by plant at its own
power station. In fact the factory under dis-
cussion has on more than one occasion recently
Dotkbeen in operation at the time of the winter’s
peak.

With the addition of the condensing unit, how-
ever, the whole electrical supply may
considered as a separate and independent unit in
which case, therefore, the output which should
be credited to the extra cost of £2,180 is the full
amount of 6,500 K.W.

This reduces the cost of a peak supply of 6,500
K.W. to the astounding figure of 7/ per K.W.

Summarised the results expected from this
waste heat plant would appear to be truly
astonishing and something like an Electrical En-
gineer’s dream,
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Maximum Peak load .. .. 6,500 K.W.
Practically costant lond (Sunday

evening to Saturday morning) 3,000 K.W.
Cost per K.W. of maximum demand  7/-
Cost, per unit, genera i 102 pence.

These results are due in a large measure firstly
to the fact that as the electrical output available
from the steam required in the factory at the
comparatively low boiler pressure of 200 Ibs. per
square inch is ample to give a large margin for
delivery into the Council's Electrical System, no
superpressures and costly pure feed precautions
are necessary and secondly. because the faclory
is situated in the centre of a large load and no
costly transmission is required.

CONCLUSION :

The paper deals only in a general way with the
numerous problems involved in the investigations
which have been commenced. A large amount of
data has been collected but this has not vet
reached the stage when definite conclusions and
figures could be included in this paper. 1 have no
doubt, however, that should the sub,ect prove of
interest to members another paper dealing with
the conclusions arrived at, could be given at a
later conference,

Finally T would like to express my thanks t
the Durban Electrical Department for the pe
mission to use the information contained in this
paper.

DISCUSSION.

The President : Gentlemen, you have shown by
your applause your appreciation of the paper
which is now open for discussion,

Mr. Geo. H. Swingler (Capetown) : Mr, Presi-
dent and Gentlemen, I wish to thank Mr. Dawson
for his interesting paper on which T would like
to make a few observations.
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Electricity supply engineers are in the rather
difficult position that while on the one hand they
must make provision to meet the demands of load
and consumption made by consumers as and when
the consumers require the supply even if by doing
so the supply authority is involved in additional
expense to provide for short period peak demands,
on the other hand it is_their duty to introduce
such arrangements as will tend to cause the con-
sumers’ demands to occur in such a way as to
reduce that additional expense to a minimum.

Of the various factors mentioned by Mr. Daw-
son as bearing on the question I would like to refer
particularly to what in my opinion has the
greatest effect in the desired direction, namely
the two-part tariff. This, I think, has a much
greater influence in inducing the consumption to
be spread over a longer period of the day than
even the two-rate metering system. This, of
course, applies particularly in connection Wi
dustrial supplies where the tariff rate consists
of a charge per month or per annum per kVA.
(or kW.) of maximum demand, representing the
“fixed” costs, plus a low charge per unit supplied,
covering only the “running” costs. What influence
the two.rate metering system had in improving
the load factor when the higher rate of charge,
namely for lighting purposes) was in the region
of 6d. to 9d. per unit has in my opinion fallen to
very small, if not neglible, proportions now that
the high rate in corresponding undertakings is
from 81d. to 4d. per unit.

1t may be interesting to observe that although
solar time in Capetown is about one hour later
than Durban our peak load period occurs only a
very short time after that in Durban and the load
factors of the two supplies are about the same.
This, I think, indicates that climatic or geographi-
cal conditions are not necessarily important factors
in producing unfavourable loading conditions in
one centre as compared with another.
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1 personally do not think that the thermal
storage cooker would prove to be an unmixed bles-
sing. From the electrical point of view the base
load of the cooker being 100% must necessarily
come on the peak load of the station, and I am
still open to conviction that a cooker working on
that principle in any case is suitable for use under
the conditions generally appertaining in culinary
work in this country.

In regard to making provision for meeting short
period peaks, I would mention that in the course
of my recent visit overseas I found that there is
a strong wish on the part of Electricity Supply
Engineers to get manufacturers to agree as a
matter of course to design generating plant with
257 overload capacity which may be placed upon
them at any time. As a typical example of this
1 would mention that while the alternators for the
Table Bay Power Station are of 40,000-k.W. C.M.R
rating at 0.8 lagging or leading power factor they
are capable of carrying 50,000 kW. for one hour
twice a day at any power factor between those
Timits provided that they have run at not less than
four hours at not more than 32,000 kW. before
delivering 50,000 kW.

I agree with Mr. Dawson that it is preferable
to have a spare boiler in hand to deal with over-
load conditions rather than have some types of
thermal storage system.

A point not touched upon by Mr. Dawson as a
means of dealing with peak loads is that very
interesting one propounded many years ago, I
think, by Dr. V. Z. de Ferranti whereby during the
off-peak periods water would be pumped to a
height and used later for meeting the peak load
conditions. The economic considerations in a
system of this kind make it difficult to justify
except under favourable circumstances, but
found it interesting at one time to consider the
possibility in Capetown of pumping sea water to
a height and using it for generation of electricity
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during the peak periods, running the water to
waste through the circulating water system,
thereby temporarily saving the cost of pumping
water for that purpose from the sea.

Mr. G. J. Muller (Krugersdorp) : We, on the
Reef, as you know buy power in bulk, so that the
same position as in Durban applies. We cannot,
do anything at the station end to counteract the
high cost of current over a short period so we
must attempt to alter our load. But in supplying
electricity, 1 think the main consideration is to
worry your consumers as little as possible; there-
fore, in any scheme that you may put up, you
must first of all consider your consumers. Then
the question of tariffs immediately crops up. I
think there is quite a nice little bit of danger.
A two part tariff may suit us to-day, but in my
particular case there is only about 300 kilowatts
difference between evening and day, except for
the middle of the night. The difference between
the day load and the peak night load is round
about 8 to 9 in the evening.

Now, if we frame a tariff which builds up a load
say, from 7 a.m. to 5 p.m., we may find ourselves
properly saddled in about a year's time with a
load which we then want to try and take away
from the people. Once you have given the
facilities, you cannot go back on them. Therefore,
T think the safest thing to do is to frame tariffs
in such a way that you can meet all conditions.
What T have been thinking of is, instead of looking
for that wonderful tariff which suits all condi-
tions; rather to set about looking for a load which
you can change and control. T think Mr. Swingler
has mentioned the question of hot water; I think
that is probably the one load which you can play
round with a bit, and which, in our case, being
1 should say, 707 or 80% domestic load, would
play quite an important part on our load. Tn this

i rather an i i i
At the Exhibition I saw a high frequency control
equipment. This gave me the idea I have been
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looking for for a long time, to control the hours
of hot water from your control point; in other
words you would have supervision. 1 have got o
set out on my system now on the street lights, to
see how the switching goes. So far, it has not
been very successful, on account of minor earths
on the system which is worked on the neutral;
and, of course, one does not notice it : it does not
show up under ordinary conditions.

For the consideration of the meeting, 1 would
suggest thatthey go into this question of remote
control. Its use is also very convenient for street
lighting. With this apparatus you can control, if
not a city of the size of Johannesburg, you can at
least control the suburbs, each individually instead
of having a multitude of time switches (Ap-
plause).

Mr. John Roberts (Durban) : It was with con-
siderable interest that I perused the advance copy
of Mr. Dawson’s paper entitled “ A Survey of
Municipal Peak Loads,” as it has for some time
been in my mind to collect data on the character
of the various Municipal peak loads which have
to be dealt with in South Africa, from which
survey perhaps very useful information on how
peak loads were influenced by the character of
the load supplied could be obtained. But if Mr.
Dawson had set himself at the outset to make a
survey, he apparently completely altered his mind
before he got to the end of it, because his paper
is confined entirely to the peak load of the Durban
Corporation system and a description of a special
scheme of his own devisiag to deal with it.

He brings out a point in the sixth paragraph
which hu been made before, viz : that Durban
being “ unfortunately ” the most easterly large
town, daylight fails earlier according to the clock
than in any other town in the Union, and in winter
time causes the demand for lighting, cooking,
power and to coincide to a
extent resulting in a high peak of short duration,
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but the additional energy sold for lighting on this
account every day throughout the year probably
far more than offsets the disadvantage of the
extremely heavy peak for a short time in winter.
Incidentally, Mr. Dawson mentions in his paper

t the maximum winter peak occurs at about
5.30 pm. A remarkable thing is that this state-
ment of time could be made much more precise

use it is a most extraordinary fact that in
normal weather the winter peak occurs at exactly
5.32 p.m. night after night and year after year.
Strange as this coincidence may at first appear,
it is perhaps only to be expected in view of the
fact that—firstly, the habits of people in a mass
are remarkably uniform and secondly our South
African weather is on the whole also very uniform
and daylight consequently fails and darkness sets
in almost precisely at the same time according to
the time of year every evening and every year.
1 should not, in fact, be surprised if with more
accurate methods of measurements the maximum
power generated occurred at the same time within
a few seconds.

In regard to methods which could be taken to
reduce peak demands, I quite agree with Mr.
Dawson that if such means could be found as
would not interfere with the reasonable require-
ments of the average electricity consumer, it
would be of advantage to the undertaking in some
reduction of its costs, but it must be remembered
that the electric supply industry is not the only
one which has to deal with peak demands. It must
be at least 30 years ago since I ventured to sug-
gest to electric supply engineers that many other
businesses suffered from extremely heavy peak
loads. Take the average restaurant. If a
restaurant proprietor were to analyse his costs
in the precise manner in which electrical engineers
do, he would find, in exactly the same way as does
the electric supply authority, that he could fur-
nish meals at far less cost if he could get his
consumers to come in steadily from say 7 o'clock
in the morning to 10 o'clock at night instead of
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feeding practically all at the same time — say
8 am., 1 pm. and 7 pm. He woul also find that
the total costs of his business could be divided
under two main headings :—

Consumable materials, and
Standing charges,

In the one case consumable materials consist of
fuel, lubricants, etc., in the other, they consist also
of fuel in the form of food and Iubricants of
various kinds. He would further find that the
cost of his fuel was probably very much less than
that of his standing charges and that it is just
as impossible to provide a cup of tea at a figure
anywhere near the cost of its ingredients as the
electrical engineer finds it impossible to supply
a unit of electrical energy at the cost of coal and
oil employed in producing that amount of energy.
It is, in fact, necessary to charge, say 3d. for tea
which may not cost more than }d. in its materials.

Of course, if the convenience of the consumer
and the henefits which he derives from electricity
are not adversely affected, means should be ex-
plored to reduce peaks if possible, and the sugges-
tion Mr. Damant made in a recent paper to instal
thermal storage shelves, was a very reasonable
one and it was with this end in view that many
years ago I carried out the experiment referred
to in Mr. Dawson’s paper on a stove with such
internal capacity for storing heat that it could
be supplied with a small amount of energy con-
tinuously through the 24 hours and give up this
heat at ‘high rates when the consumer required
it. The attempt made, however, was crude and a
trial of the stove in practice was not encouraging
Other attempts have been made on the same lines,
particularly in Switzerland, but I am not aware
that a satisfactory appliance has yet been put on
the market. 1t is, I think, impossible to make a
thermal storage cooker to meet the needs of the
housewife as well as does the modern electric
stove. It is its great flexibility and readiness for
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service which makes electrical kitchen equipment
50 extraordinarily successful in South Africa. The
electric stove never lets her down. It will make
her afternoon cup of tea or stand up to the heavy
demand she makes on it say on Christmas Day
without a sign of overstrain. It is more than likely
that a thermal storage cooker, unless it were de-
signed for a very heavy overload capacity which
would greatly increase its cost and size, could not
roast a turkey, cook enormous quantities of vege-
tables, boil the Christmas pudding and warm the
mince pies without sitting down under the job.
Moreover, the probability is that if the housewife
were asked to use a stove of this type she may
be induced to try exactly the same kind of stove
heated with coal, which would give her the same
results at perhaps 1/10th of the cost.

1 will not follow Mr. Dawson through his brief
summary of thermal storage systems used in
power stations particularly that part which deals
with the storage of hot feed water. But I am
greatly interested in Mr. Dawson’s ingenious pro-
posal to use the waste heat plant for peak load
purposes which I designed and established some
years ago at Messrs. Hulett's Refinery by agree-
ment with the firm on the recommendation of
my dear old friend the late John Malcolm, their
Progressive chief engineer and an enthusiast on
all thing, electrical. My object was to put into
practice a principle I had preached for many years
previously, viz : that whenever steam is used
in large quantities for process work an oppor-
tunity occurs to generate electricity at an
efficiency approaching 1007, instead of 15%
which which was a good figure in those days.
The plant was an outstanding success from the
start. The notion of using it specially for peak
load service was not exploited as factory operation
is seasonal and output at the time of the Corpora-
tion’s yearly peak could not be relied upon and the

mpany received no credit for peak load service.
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Mr. Dawson’s proposal raises new aspects from
the point of view of the Company, the Corporation
and perhaps the Commission for he proposes to
make the plant capable of production at any time
whether the factory is using process steam or

As the plant is now working with a steam
storage shell in use the output can be increased
up to 3,000 Kilowatts of which the factory takes
1,000 Kllwatts leaving 2,000 Kilowatts available
for delivery to the mains but the generators
being capable of only 2,000 Kilowatts, this larger
output can not be used. If they were made capable
of this output and if Mr. Dawson’s idea of using
them whether the factory is running or not, then
by steaming them and opening up the exhaust to
atmosphere when the factory is not in operation,
they could be relied upon to supply 2,000 Kilowatts
to the mains at the time the Corporatiun's peak
and at a figure of say £3. per Kilowatt the Com-
pany could be entitled to at least half the proceeds,
viz: £3,000 per annum. Mr. Dawson may argue
that as the Corporation’s Alice Street plant is in
reserve, then the Company would only be entitled
to the saving to the Corporation by not using
their own Alice Street plant, and if this is sound
then the value of the Refinery plant for peak load
supply largely falls away.

Turning now to the proposal that the plant
should be adapted for use as condensing sets
during peak times, the factory relying on stored
steam by installing another shell of the same or
larger size than the present one, Mr. Dawson is
quite right that around 6,500 Kilowatts should Le
available from the new condensing turbinea he
suggests should be put in and on paper a very
large revenue would accrue to the plant if it were
legitimate to credit it with a standing charge
saved to the Council at the price the Council pays
the Commission for standing charges, but again,
if it can only be credited with the savings effected
in not using Alice Street, its vnlue as peak load
plant largely falls away.
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Here T might say, however, that Mr. Dawson's
estimate of the cost of operating the plant when
the factory is idle so as to make it available
whether process steam is wanted or not does not
seem to me to be sound. He puts it down at £2,180
per annum of which £1,900 goes in capital charges.
But if the factory is not working then boilers
have to be brought into use and banked all day
ready for the short evening run. Staff have to be
retained in quite large numbers even if the actual
daily use lasts only half an hour unless the whole
staff are at present retained for repairs during
off-season.

The plant is apparently designed to take care
of a triangular peak service, and I understand that
the capacity of the cooling plant at Alice Street
is also such as to confine the total energy output
to a peak of this character as is also the Congella
thermal storage plant. If these three plants are all
to be used together for peak service, only one can
be used on the top of the triangular peak. The
others Would have to be operated on a lower maxi-
mum output over a longer time.

~Mr. J. W. Phillips_(Bulawayo) : I should also
like to congratulate Mr. Dawson on his paper on
a very important subject to municipal engineers.
1 have a few comments to make : the first is as
to the question of restricted hour supply, which
has been mentioned, I do feel that if we wish to
make electric cooking popular we must not only
sell it cheaply but we must make no restrictions
whatsoever of which the consumer is conscious;
we must not have any method whereby the load
is switched off at certain times. It has a strong
psychological effect; people will say, “I do not
want this if I can only have it at certain time.” We
have got the peaks and we must deal with them as
they come. If one could devise some means where-
oy the consumer is not conscious of any restric-
tion, it is all right. With large consumers, that

done of course, with a two-part or two
rate tariff.
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1 disagree with Mr. Swingler with regard to
the thermal storage heater and stove. Recently,
I have been trying out one of these stoves very
thoroughly, and although I quite agree they are
not of any value o a large family or a family that
entertains a lot, at the same time I think there is
a definite scope for them. I think they are of
great value for outside areas, where it is not
economical to run heavy copper for stoves of 6 to
8 kilowatts peak load. These stoves have a con-
stant load of 400 to 500 watts which is switched
off when the oven is switched on, the maximum
demand being only 2 kW. I might say they are
very efficient. We have been trying one for three
months now, and it has used on a average 9 units
a day, catering for all our meals; which is quite

To come to the question of thermal storage, Mr.
Dawson evidently appreciates the difficulties that
are met with in an installation employing the
falling pressure type of water storage as special
type turbines have to be installed and one might
say they are therefore not in general operation,

In connection with peak supply from Waste
Heat Mr. Dawson mentioned that he obtained a
reduction of back pressure of 5 Ibs, | assume, to
a certain extent, that is due to the fact that high
grade heat is degraded in the Ruth‘s Accumulator
by the admission of high pressure steam. It would
be interesting to show from actual operating re-
sults as to whether any saving is effected due to
this, as if that steam had been fed to the turbine,
useful work would have been done in its passage
through the machines, which may entirely off-set
the gain due to the change in back pressure.

It is also interesting to note that Mr. Dawson
has realised the advantages the pass out machine
has over back pressure machine where flexibility
is essential and recognises that the condenser, so
frequently malagined by these seekers of high
thermal efficiency can be an extremely useful
buffer for balancing out changes in load.
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We in Africa can hardly appreciate its useful-
ness to station engineers in Europe, where in
Russia for instance they have extreme seasons of
heat and cold—but according to the Press they
have some of the most modern thermal lay-outs.

Mr. Dawson also mentions the jet type of con-
denser on account of its simplicity.. One must not
lose sight of the fact that a jet condenser usually
entails very heavy pumping costs and loss of con-
densate. Further, if the existing equipment was
used in a refinery. surely sugar pollution or dif-
ferences of vacua would render its use prohibitive.

The author deals with the case of a municipality
which has within its boundaries unique consumers
who in general are in a position to deliver power
to them, but the majority of us are not in this
position and we shall have to look elsewhere for
means of solving our power problems.

One of the latest developments, vet in its in-
fancy is, the variable pressure boiler, and various
authors have dealt with its influence on the de-
velopment of Power Stations. We may find in the
future that such or other schemes may revolu-
tionise our ideas of peak loads.

Mr. A. R. Metelerkamp (Salisbury) : I entirely
disagree with Mr. Dawson. Three years ago, L
actually got out a thermal storage cooker, and
gave these to various consumers with a view to
getting their opinion. Well I am afraid I cannot
give them to you. The fundamental fact is that
you cannot get anything more out of a thermal
storage cooker than you put into it. I personally
do not think that thermal storage is the solution
t0 our problems. I can quote an institution which
installed thermal storage, but they have now had
to put in an electrical stove (Applause).

Mr. Harvey (Springs) : With regard to the
load curve; I found it very easy to fill up the gap.
Instead of arranging your tariff to suit the con-
:t‘;xi.n‘feim' why not get the consumers to suit the

iff?
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The President : I understand, Gentlemen, that

Mr. Damant has sent a contribution, which Mr.
Milton is prepared to read.

Mr. E. L. Damant (Durban) : Two or three days
ago I became aware of the fact that I had been
given some, perhaps, unmerited publicity in Mr.
Dawson's Paper, so I made a point of reading this
paper as soon as possible. 1 found the paper ex-
tremely interesting and have much pleasure in
making a few remarks on one or two aspects of it.

1 gained the impression on the first reading
that the suggestion which had been put forward
in my recent Presidential Address to the Natal
Institute of Engineers with regard to the use of
Thermal Storage Stoves, was reduced to an ab-
surdity in its application to the conditions apply-
ing to Durban. I was at a loss to understand this
because my arguments appeared to be sound
enough and the only reason that could account. for
the conclusions arrived at by the Author would
be some difference in the premises made in the
two cases which were studied respectively by him-
self and myself. I must confess that I did not g0
into very great detail, mainly because I had not
access to statistics with regard to the Durban
load; but if T remember correctly some enquiries
were made hefore the assumed figures quoted by
me were arrived at. These figures are :—

That a 6 k.W. stove of the ordinary type would

probably cause an increase in the peak load of the
system of 1} k.W.

I also assumed that the power of the ordinary
Thermal Storage Cooker was 500 watts and I
know of at least one such cooker which has found
successful application in Great Britain. There is
a paper on these Electric Thermal Cookers
which was written by Messrs. Humphreys & Wal-
ton in 1932, and much valuable information is
given therein, so that on the latter score T feel 1
was justified in my assumptions.
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Mr. Dawson, on the other hand, has assumed

that the loading of the Thermal Storage Stove is
as high as 1,500 watts or even 2,000 watts. |
have no doubt that Thermal Storage Cookers of

this size are manufactured but in all probability

they are designed for a comparatively large house-
old.

Mr. Dawson has also deducted that one ordinary
cooker connected to the Durban system would be
responsible for only .85 k.K. at the period of
maximum demand on the system. The total num-
ber of stoves connected to the Durban system last
year was 14,000 approximately, and therefore the
connected stove capacity might be in the neigh-
bourheed of 60,000 k W. These stoves, Mr. Daw-
son states, are responsible for a load at peak
period of only 12,500 k.W. I question this figure,
but of course Mr. Dawson has access to statistics
which should enable him to estimate fairly accura-
tely. I note however, that these statistics are not
complete enough for him to state that the figures
quoted are reasonably accurate.

1 think, personally, that a much higher figure
should be accepted for the Stove load. If my
original proposal of 1.5 k.W. per stove be accepted
and 14,000 stoves be assumed, the total load due
to stoves at the peak period would be 21,000 k.W.

is checks up fairly closely with the cooking
peak on Sundays. Mr. Dawson has attempted to
prove that this cooking peak on Sundays is not
necessarily the same as that during the week days,
but 1 doubt very much whether the difference
between the 22,000 k.W. and the 12,000 k.W. can

explained away satisfactorily in this manner.
1 think that he has probably assumed too high a
figure for water heating. For example, there are
about 7,000 Water Heaters installed and the
average power of each of these heaters might be
taken at 1.3 k.W. so that the total installed k.W.
Water Heaters would be 9,100 k.W. These heaters,
according to his estimate, cause a load during peak
period of 4,000 k.W. whereas 60,000 kW. of
cookers cause a peak load of only 12 500 kW.
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The point, however, that I wished to make in
my Presidential Address, was that in some cases
it might be advisable for a Supply Undertaker to
encourage the use of 24 hour load consuming
appliances by some form of subsidy rather than to
instal new generating and distribution plant to
deal with the peak load, and on the assumption
which T made I proceeded to show that it might
even be possible to donate a Thermal Storage
Cooker to the consumer and show a profit to the
Undertaking. 1 would quote the following to in-
dicate the sense of my remarks :—

“Fundamentally to encourage load by pre-
ferential tariffs is probably not the best prac-
tice although it undoubtedly has the effect of
reducing costs on account of the greater pro-
duction of Electricity and the soundest principle
on which to work in the business of load build-
ing is to encourage a constant continuous load,

“Only by this means can both the Distribu-
tion System and the Power Station receive the
full benefits of a good load factor.”

Personally I would prefer to see more time and
thought devoted to the question of load building,
rather than to the question of providing plant for
the supply of peak loads, and T do think that it 1s
in this direction the maximum gains will be ob
tained in the reduction of the cost of Electricity,
and this is, of course, apart from the idea of
combining Thermal Electric Stations to work in
conjunction with factories requiring process steam
which is, it is admitted, a very economical method
of generating electricity.

I think too that the case for the Thermal
Storage Cooker might be made more attractive
if an automatic switch be incorporated so as to
cut off supply as soon as the temperature of the
hot plate reaches a predetermined maximum, A
measure of diversity will be obtained by this
means and the energy consumption will be re.
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duced. However, Mr. Dawson has devoted con-
siderable space in his paper to the types of plants
which are designed to meet such peak loads and [
congratulate him on his proposal to employ Ther-
mal Storage Plant in conjunction with the Process
Steam Factory in the manner which he has sug-
gested.

The Author’s Scheme is a very novel one and
1 congratulate him on its conception. 1 would
very much like to see the investigation carried a
step further and a careful estimate of the capital
costs of such a scheme made, due regard being
paid, of course, to necessary reliability of supply-

The President : There are one or fwo items I
would like to mention. There is Mr. Reed’s paper
on “Testing Equipments for smaller Electrical
Undertakings;” I would like those of you who are
interested in that particular paper, to read
it, because we are visiting the municipal power
station to-morrow, and there you can visit the
test department where some of the apparatus
described in this paper will be on view. It may
be advantageous to read the paper before under-
taking the visit.

NEW MEMBERS.

T have to announce the election of Mr. G. E.
Gregor of Standerton as an Engineer member,
and Mr. W. J. Sellar of Boksburg, as an Associate
member (Applause).

After some general announcements by the
President, the Convention adjourned at 5.3 p.m.
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TUESDAY, 17th November, 1936.

The Convention resumed at 9.45 am. in the
Assembly Hall, Kelvin House, with the President
in the Chair,

The President : Gentlemen, we have two papers
before us to be read this morning, and I feel we
should take these papers first by reason of the
fact that we have the use of the epidiascope, and
can only use it in this hall, and we have not
suitable equipment at the Exhibition. It is pro-
posed to have these two papers, one by Mr. Kane,
and one by Mr. Liebbrandt, read first, and then
take discussion afterwards, to ensure that the
papers are read here. I therefore have pleasure
in_calling upon Mr. Liebbrandt of the South
African Railways and Harbours, to read his paper
first.

The Electrical Department
of the South African Railways

and Harbours

By D. Leibbrandt, B.Sc. M.I.M.E., Consulting Engineer
and W. R. Owens, B.Sc., Chief Eleotrical Enginoer,
S.A. R. & H. Johannesburg.

The object of this paper is to give an outline of
the work of the Electrical Department of the
South African Railways and Harbours, The
organisation of this department is best understood
by reference to the following diagram :—
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CHIEF ELECTRICAL ENGINEER,
Headquarters : Johannesburg.
T

sk
| ain

The actual work in the various systems, both
maintenance and constructional, is carried out by
the system electrical staff. Bach staff, for dis-
ciplinary purposes and pay, is under the control of
the local system manager. In all other respects,
the head office has control; Technical matters,
shop organisation, increase or decrease in staff, is
dealt with by the head office organisation.

The work of the head office falls under the fol-
lowing sections :—

(1) Traction: Under this section is included
overhead equipment for electrification, track
bonding, transmission lines, substations and
electric roliing stock (locomotives, motor coaches
and trailers).

(2) Electric Light and Power : Under this
section is included all electric light and power
distribution work, power stations (oil and steam
plant), and all electrical plant in connection with

harbours, mechanical workshops, locomotive sheds
and grain elevators, etc.

The Test Department is located at Johannes-
bu;x. and carries out work for both sections (1)
and (2).

_ (3) Commaunications : Under this section is
included all telegraph and telephone installations,
train control apparatus and marine wireless.

071



separate test section is maintained for com-
munications, and a fully equipped test coach is
available for use in any part of the Union as
occasion demands.

(1) TRACTION:

Electric traction to-day is the principal activity
of the Department, and to introduce this section
it is necessary, briefly to outline the history and
subsequent developments leading to the present
day position.

Electrification in this country owes its inception
to the late Sir William Hoy. In 1919 he was re-
sponsible for the visit of Mr. Charles Merz, and
the latter’s report on the power supply of the
Union resulted in the passing of the Electricity
Act of 1922, which forms the basis of the control
of electricity in South Africa.

In the same year, at the Administration’s re-
quest, Mr. Merz reported on electric traction and
his report on the introduction of electric traction
in the Union took into consideration the following
sections :—

Cape Suburban Areas.

Cape Town—Touws River,

Durban—Glencoe.

Reof Areas, including Withank and the Main
Line to Komatipoort,

Of these sections, it was decided to proceed with
the following :—
(a) Durban—Pietermaritaburg.
(b) Cape Suburban.

Due to the fact that in 1922 traffic congestion
‘was more serious on the section Pietermartizburg-
Glencoe it was decided to apply electrification to
this section firstly.

The technical details of this work have been
fully dealt with in many publications, probably
the most comprehensive being a paper by Mr.
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Lydall. It is not necessary, therefore, to refer
to them again. Reference to the period following
the construction will be made later in this paper.

The Cape Suburban Electrification was started
at the end of 1926, and was completed in 1928.
It comprised the conversion to electric operation
of the line between Cape Town and Simonstown,
and between Cape Town and Sea Point. Herc
again, the technical details have been fully dealt
with, and it is, therefore, unnecessary to make
further reference to them.

The Pieter if Gl ificati
came into full operation in 1928 and no under-
taking made a more unfavourable beginning or
had so many features calculated to make a bad
impression. Firstly, the capital cost of the con-
struction was exceeded by over 50%. The cost
of the overhead equipment estimated by the Con-
sultants at £565,500 cost £1,279,972. The cost of
transmission lines, substations and power
stations, estimated at £1,109,190, cost £2,070 030.
The first under-estimate resulted in high interest
charges and the second in high cost of power.
Power costs for the first four years were :—

Units: Cost:
107,751,000 £368,348.

April 1927—March 1928

April 1928 March 1929 111,085,000  £355,558.
April 1929—March 1930 113,153,000 ,579.
April 1930_March 1931 - 100,224,000  £287,216.

In 1930, by mutual agreement with the Elec-
tricity Supply Commission, the redemption
charges, amounting to 2% on Capital, were
dropped for a period of 10 years, and this tem-
porary expedient certainly was a very big help.
The recent conversion of the treasury loans to a
lower rate of interest, fortunately, has enabled
redemption fund contributions to be i

The financial side was not the only cause for
i inci with t]

for, e nent
of electrification, traffic began to fall off. The
figures over the 4 years, 1925—1929, were :—
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Year :  Tons South of Ladysmith :
2 000

1925 6,968,

1926 6,959,000
1927 6,594,000
1928 6,662,000

The lower consumption of electricity, due to the
decrease in traffic naturally increased the price
per unit still further.

Electrification also had plenty of teething
troubles of which lightning was definitely the
worst. In the early days we had virtually no
protection against lightning, and every storm put
locomotives and the overhead equipment out of
action; delays from an hour to three hours were
comparatively common. In one heavy storm we
had no less than 13 locomotives damaged and
during the first year of operation, the number of
line faults were 145. Later on other difficulties
arose, in the shape of electrolysis in mast founda-
tions and excessive wear on the contact wire and
pantographs. It is not an exaggeration to say
that the Natal Electrification was regarded a
failure during the first years of operation.

The position in the Cape was little different.
When electrification was introduced in 1928, bus
competition had then reached its peak, and due
to this cause traffic fell off considerably,

The following figures will serve to illustrate the
effect of bus competition :—

1927: 1928 1928

Ordinary Ticket Issues 5,392,000 4,546,000 4,587,000.

Season Ticket Issues. 200,727 179,520  167,903.

Here again the capital costs of the power sta-
tions, substations and transmission lines were
under-estimated by nearly 50%, and the cost of

wer was in consequence greater than the esti-
mate by some £30,000 per annum. Fortunately,
to offset the poor financial aspect, the operating
side was a marked success, and the working of the
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suburbanelectrification in the Cape has given
Virtually no trouble since its inception. It is no
exaggeration to say that the outlook both in
Natal and in the Cape during the early years of
electrification was black and that this state of
affairs obtained until 1931, in which year the
Electrical Department of the Railways made a
close analysis of the position and arrived at the
following conclusions i—

(1) Financially the existing electrification schemes could
not be a success unless considerable extensions were
undertaken, with a view to spreading the heavy capital
charges over a much increased consumption, (Capital
charges for Power in Natal in 1920 accounted for
£253,400 and in the Cape £97,000)

(2) Extensions could not take place unless they could be
fed out at & much lower cost per mile than either
rmaritzburg—Glencoe or Cape Surburban

xtensive experiments Were carri
educing the cost per mile for over-
by adopting a totally new method
of ‘construction. The savings expected were moro than

realized on the extensions subsoquently embarked on.

The principle of carrying 88,000 volt transmis-
sion lines along the track on extensions to the
track structures was also adopted. e cost of
this item was reduced from £2,000 per mile for
cross-country routes to just over £500 per mile
for the route along the track. Regenerative mer-
cury arc rectifier substations were introduced on
the Daimana-Harrismith_section in collaboration
with the Electricity Supply Commission, and were
the first of their kind in the history of Railway
traction to be successfully installed. This had the
effect of reducing substation costs considerably.

The cost of a single unit rotary substation is
£42,000 as against £11,000 for a single unit mer-
cury arc rectifier substation.

Without going into too much detail, the cheaper
methods of construction have, from 1931 to date
made possible the following extensions :—
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s Cost
Extonsions : Mileage:  per M

Durban-Cato Ridge 126 1,198
Salt River-Bellville .. 31 968
pe s i 125 1,710
Daimana-Harrismith it 1,216
Glencoe-Volksrust 90 133
Reef :

Randfontein-Springs 223

Germiston-Pretoria. 78
135 956

a-Booysens-New Native
Station, Eloff St. .. 15,000 16.75

316,793 331.25

The spread over capital against mileage electri-
fied is shown in Figues A. and B. In addition,
the extensions have resulted in the cost per unit
falling to the figures given below
COST OF ELECTRIC POWER.
_ Period S e
NUMBER OF UNITS (TRACTION)
July—December, 1932

January—December, 1033

Januar;

~Golenso:

41,982,881
88,904,630,
101,824,630
126,960,347
23,966,801 65,654,413

COST PER UNIT
July—December,
January—December, 1933
January.|

8151d.

une, 1936

Nothing could better indicate than  these
statisties the justification for the economic ex-
tensions undertaken. The time available for this
paper does not permit of this feature being
enlarged upon and it will, therefore, be sufficient
to say that electrification has been converted from
what was considered an economic failure to what

worthy achievement. It has taken nearly ten
{iem to arrive at the present satisfactory posi-
lon.
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A brief reference to the Reef Electrification
scheme is necessary. The Administration decided
early last year to electrify the Suburban Services
of the Reef and the sections authorised for elec-
trification are Randfontein to Springs, the
Pretoria Line, the small off-shoots to Orlando,
New Eloff St. Station and Wattles. The total
cost of the scheme, including overhead equipment,
substations and motor coaches, etc., will be
£1,124,396. The Administration in this instance
does not expect immediate savings as a result of
electrification, but the scheme is being under-
taken because experience has indicated that the
rapidly increasing suburban traffic of- the Reef
can be more economically handled in the near
future by electrification. Passenger traffic on
the Reef is increasing and will continue to do so,
and it is a well-established fact that the more
intensive the traffic the greater are the operating
advantages of electrification. The benefits to be
derived, therefore, must be viewed from the opera-
ting aspect rather than from a mere comparison
with present steam costs.

Before the end of 1937 over 1,000 miles of line
will be electrified in the Union and over 207, of
the Union’s rail traffic will be carried over electri-
fied sections, as compared with U.S.A. with its
enormous Railway System of 244,838 open miles,
where 6,441 track and 2,760 route miles are elec-
trified. Approximately 257,000,000 units will be
purchased for traction purposes and over £587,000
will be paid per annum for electric power, and
electric rolling stock will be represented by 328
units, comprising 135 locos. and 193 motor
coaches.

COMPARATIVE RESULTS WITH STEAM :

We have no true economic comparison giving
exact statistics of steam operation as against
electric operation. During the last eight years
certain definite advantages have, however, become
apparent, the biggest of which is the cheaper
maintenance costs of the electric locomotive. The
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fourteenth class engine is the one largely dis-
placed by electrification, and the cost per mile for
all repairs to this class is approximately 124, a5
against the cost of 2d. for the electric loco, The
electric locomotive can be kept longer in traffic.
The average engine hours per day in traffic for
steam engines in Natal is 9.66, as against 15.06
hours per day for electric locomotives, The
average ton mileage per day per engine in Natal
s :— steam 18,118, electric 68,802, A comparison
of the loads taken prior to electrification shows a
schedule run under steam of 16} hours Glencoe.
Maritzburg, with a load of 1,000 tons to Lady-
smith_ 720 tons Ladysmith fo Mooi River, 850
tons Mooi River to Maritzburg, whereas the
electric run on this section is 1,500 tons straight
through, in 104 hours. Apart from the increased

possible for a steam engine to run to schedule,
the excess in time often being up to 50%. With
the completion of the electrified section Durban-
Volksrust next year a saving of over 9 hours in
tl;le transit of goods traffic from the coast will be
effected.

The question is often asked how many steam
locamotives are replaced by an electric locomotive.
It s difficult to answer this question accurately,
but an indication is given by the fact that in Nata,
during 1926 there were 540 steam locos, employed
in the handling of all traffic, whereas on the com-
pletion of the present electrification construction
between Durban and Cato Ridge, and between
Glencoe and Volksrust, there will be under 300
steam_ locomotives and 135 electric locomotives
(tl_\te)latber number including electric shunting
units).

EXTENT OF PRESENT DAY CONSTRUCTION :
Construction in hand to-day, which it is antici-

pated will be completed within the next six

months, comprises over 500 miles of 3,000 V.
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equipment in Natal and on the Reef; 23 sub-
stations, ranging from 2,000 to 6000 KW.
capacity ; 150 miles of 88,000 V. transmission line.
There are 93 motor coaches, 23 main line and
electric shunting locomotives on order from over-
seas or being built in this country. In all, the
cost of the ion in hand is imatel
£2,000000. The substations and transmission
lines are being constructed by the Railway Ad-
ministration on behalf of the Electricity Supply
Commission, with whom the closest collaboration
exists and fo whom much of the success of the
work is due.

(2) ELECTRIC LIGHT AND POWER:
This section includes the Department’s work in
fon with power installations in
harbours, loco. sheds, etc.; lighting installations
in buildings, yards, and stations; power station
installations; oil engines and numerous other ap-
plications of electric light and power incidental to
he running of the Railways.

There is no town or village in the country of
any size, which is a supplier of electricity where
the Railways are not a consumer and in most

cases the largest.

The following statistics indicate the support
given by the Railway Administration, both as a
purchaser and as a supplier, to the various bodies
throughout the Union i—

AS A PURCHASER—1833-35.
UnitsSold _Units Sol

a
Sold: 5 Gther “Admin
Total-Units e 18 fatiom s

Durban 100,362,207 92,360,880 7,992,410
97,701,588 8,085,979

6 102,519,702 10,351,014

East London : 8,481,808 1,471,333

220
11276926 9,217,424 2,039,502 1
13300,533 11,426,143 1,883,390
Port, Elizabeth : 24,185,075 22,512,584 1,
30805536 28,956,977 1,938,550
35,844,625 33,675,831 2
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Bloemfontein : 14,320,760 11,443,210
15,301,240 11,505,742
16,431,439 11,558,712
Protoria : 37,947,320 84,450,040 3,487,380
,863,010 34,450,066
44,613,315 39,834,338 4,
Kroonstad : 1,653,735 1,283,440
1385791 1239936
1,519,590 1,159,205
Bethlehem : 954,003 693,216
933,033 687,008
892780 599,664
Vryheid © 448,573 376,634
494,465 496045
0,012 482184
Mafeking : 354331 153,973
480,779 208
575,69 238,888

AS A SUPPLIER—1934-35,
i 3
Gonerated:  condimiion Sotd:
1 1935, 1934 1035. 1984, 1085,
186,933 227,535 15,845 81,825 171,088 195,700

388,785 400,014 319,749 337,438 69,036 71,576
De Aar : 832,836 916,531 636,385 656,710 196,268 250,821
Warmbad : 99,324 138,608 8,183 22,855 91,141 115,758

The work at Headquarters includes :—
(a) The testing of all plant and materials. The test
laboratory in Johannesburg has equipment to tho
value of £15,000,

(b) All specifications and new electrical engineering
rojects.

(€) Train lighting, piccework and shop organisation,
(d) ANl Electric Light and Power Agreements,

The following statistics will give some indica-
tion of the work involved at Headquarters in the
control of the various electrical activities B

Annual Staff Wages, including System
and Head Office S L £198,000.
Aunual purchase of clectric light and power.
o e R T
The maintenance of 5,500 motors ‘aggrogating
80,000 h.p.
)



The annual purchase for light and power of over
51,000,000 units (excluding traction) at a cost of
£205,000, and the sale during the same period of
over 1,500,000 units.

TEST LABORATORY :

The equipment in the test laboratory consists of
apparatus suitable for calibrating most of the
electrical meters in use and apparatus for testing
Dressures up to 50,000 V. A photo-electric type
photometer and a 6 element oscillograph costing
well over £1,200 are part of the equipment. Almos:
any practical range of D.C. or A.C. voltages ara
available in the Laboratory. v

_Apart from the special testing of various items
of plant and apparatus, a large amount of routine
work is carried out, particularly in connection
With the repair and calibration of energy meters,
indicating instruments and thermo-eleciric pyro-
meters which are used in the mechanical works
for temperature control on various types of fur-
naces. Approximately 1,400 energy meters are
tested annually, and a complete record of all tests
are kept and certificates issued.

The Administration purchases something like
210,000 lamps annually, and not the least impor-
tant of the work undertaken is the testing of
batches of such lamps selected at random in order
to ensure that the quality does not fall below the
required standard. Items such as train lighting
belting, batteries, V.LR. and paper cables, H.D.
copper conductors, insulating varnishes and oils,
ete,, are also subjected to rigorous tests in the

boratory, to ensure that the Administration's
Tequirements are met with. It will be of interest
to note that the Administration purchases some
45,000 feet of train lighting belting per annum.

Another important phase of the work carried
out is the inspection and testing of all oil engines,
and for this purpose the necessary staff is
Stationed at Headquarters. The Administration
has over 350 oil engines in service, ranging from
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1} h.p. petrol-paraffin type to 330 h.p. crude oil
fype, used for driving pumping plants, compres-
sors, welding machines and generators.

During the past three years very important
tests have been carried out on the mercury-arc
rectifier in Natal.
characteristic curves on inversion and rectifica-
tion have been determined. As the successful
operation of mercury arc rectifiers, particularly
on inversion, depends to a large extent on the
grid control equipment, it was essential that this
portion of the plant should be subjected to ex-
tensive tests under various service conditions.
The severity of faults under back-fire or short
circuit conditions necessitated very careful
checking and setting of the protective gear in

order to ensure that faults would be localised Rnd
not affect the transmission system as a whol

TRAIN LIGHTING :

Train lighting deserves special mention as few
amongst the travelling public realise that South
Africa possesses the most up-to-date train
lighting equipment in the world. There are
approximately 3200 coaches each equipped with
its own generator and battery of alkaline cells
and 850 coaches equipped for lighting on electri-
fied systems. The capital invested in train lighting
is over £750,000.

The S.A. Railways have standardized on the
“Stones” slipping belt system. This system com-
prises a dynamo capable of delivering 40 amps. at
24 volts belt driven from the coach axle, a
“Pegoud” change-over switch, an auto-cut in and
out switch, and two banks of 150 A.H. cells. The
dynamo is suspended in such a manner that the
output remains constant irrespective of the speed
of the train. This is achieved by a “slipping belt”
principle. This method of governing the dynamo
output may not be perfect but it has the great
advantage of almphclty The “Pegoud” switch is
a device designed to charge each battery alter-
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natively, the change-over from one battery to the
other being made at each train stop. The alternate
charge and discharge of the two batteries is very
desirable where Alkaline cells are in use. The
“auto-cut in and out” switch is merely an auto-
matic switch to cut in the batteries when the
dynamo voltage has reached a suitable value and
to cut out the batteries when the dynamo voltage
falls below that of the cells. As the S.A.R. spend

,000 per annum for train lighting lamps it will
be appreciated that voltage regulation is an im-
portant point.

Recently dynamos have been developed which
are inherently regulated and so do not require to
use the slipping belt. The S.A.R. has a number of
+Mather & Platt” and “Stones” dynamos of this

ype.

The cells in use are all of the alkaline type,
principally of American Edison manufacture.
Alkaline cells have been standardized for this
service as their life is approximately 14 years, as
compared with that of 7 years in the case of lead
cells formerly in use.

The maintenance of train lighting equipment
has reached a high standard and the cost is £12
per annum per coach. There are approximately
1,500 engines equipped with small turbo genera-
tors of a capacity of 500 watts at 82 volts; these
sets are used exclusively for engine head and cab
lighting.

(3) COMMUNICATIONS :

Communications play a very important part in
Railway activities, safe trains working largely
depending on the effeciency of communications
and trains working apparatus. It may not be
Zenerally known that the Railways own and
Operate their own telegraph and telephone system
throughout the Union. Close co-operation, how-
€ver, is maintained with the postal authorities and
there is a liaison committee of Postal and Railway
Tepresentatives, who discuss any matters of main-
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tenance and construction affecting the two Ad-
ministrations. This co-ordination between the two
departments_ avoids unnecessary Capital Expen-
diture in many instances and has for many years
worked very satisfactorily.

he  Administration’s telephone facilities
throughout the Union can be divided into—
(1) Trunk Telephone Lines (including Telegraphs).
(2) Selector and Station to Station Li
(3) Train Control Apparatus.
(4) Marine Wireless.

Trunk lines radiate from Johannesburg to every
system, including Durban, Port Elizabeth, East
London, Cape Town, Bloemfontein and even Wind-

oek.

Within the last 18 months, imposed on the
physical circuits, carrier wave communication has
been established to all systems except South West
Africa. These trunk facilities link up with the
local railway exchanges.

Automatic exchanges exist at Johannesburg,
Pretoria, Durban, Cape Town and East London
Johannesburg alone has an 800 line automatic
exchange

Trunk connections are primarily for the use of
the Head Office Rolling Stock Control (engines,
coaches and trucks). This control in Johannes-
burg receives returns by telephone of the rolling
stock position every morning, and is in conimuni-
cation throughout the day with the system offices.
Good use is also made of these trunk facilities
by other railway departments.

SELECTOR AND STATION TO STATION TELEPHONE
LINES

Every System has it system telephone circuits.
In order to direct the movement of rolling stock
in the system, stations and depots are connected
directly to a system rolling stock control office, as
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distinet from central control. Selector telephones
are in general use. This system consists of a
common pair of wires (say for example from Dur-
to Ladysmith) connected at each station. The
controlling officer, situated at Durban, has sole
control of these selector lines. Through his con-
trol cabinet, he can ring any individual station,
tween the stations and connected up to the
system office there are also station to station
telephones, used mainly in inter-station communi-
cation. In all, the Administration has over 5,000
miles of selector lines.

TELEGRAPHS :

Generally speaking, all telegraph systems are
super-imposed on the telephones. ~Telegraph
offices exist at almost every station.

SAFE WORKING APPARATUS

Linked up with the Station to Station Tele-
Dphones is the safe working apparatus. On every
section of line the movement of a train must be
governed by a proceeding authority. in the shape
of a signal or by token handed to the driver of
the train. On main line sections, and on more
important and busy branch lines, where single
line working is in force, each section between two
adjacent stations is governed by a token pro-
ceeding authority. The token appartus is
electrically operated.

‘The maintenance of this apparatus, together
With the inter-communication lines, is part of the
department’s work. In all, the Administration has
some 1,100 token instruments and the Capital
invested in this section alone is £170,000.

MARINE WIRELESS :

n important section of the communication
activities is marine wireless. This, although not
2 large section, is a_very modern development.
Most of the tugs at Durban, East London, Port

: Cape Town are equx;}ped with re-
ittis or

abeth and
celving and
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cation with the Port Captain’s Office and in some
cases lighthouses are also fitted. A recent develop-
ment is the installation of a radio beacon at Cape
Columbine lighthouse.

In connection with lighthouses, it is an interest-
ing fact that at Cape Columbine lighthouse,
recently built, the oil engines and electrical
apparatus installed cost some £10,500. Over
80 Kws. of plant are installed for working the
various apparatus, such as the fog signal, the
light and the radio beacon.

Mention must be made of the reaction of
electrification on Communications. The introduc-
tion of rectifier substations caused considerable
interference due to the harmonics in the traction
system and their elimination from the telephone
circuits required a great deal of research work.
1t is pleasing to record that telephone interference
from this source is now almost entirely eliminated.

In conclusion, I would again reiterate that my
object in submitting this paper is merely to give
an outline of the activities in the Electrical De-
partment of the South African Railways. The

must of necessity be brief, as it will be
apprecmted that a detailed exposmon of any one of
these activities would more than occupy the time
placed at my disposal. If however, my effort has
impressed the delegates at this Conference with
the magnitude and diversity of activity in the
Electrical Department of the Railways, my pur-
p::!ej in presenting the paper will have been fully
realized.

The President : Gentlemen, the technical and
economic success of railway electrification
throughout the world has been remarkable; elec-
trical traction has shown iself to possess
superiority over steam traction, and extensions
are taking place wherever it has been adopted.
It places the transport management in a position
to offer the public an attractive form of trans-
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port, and also much better and smoother service.
It has special characteristics which are capable
of development on a large and extensive scale.

The enormous ramifications of the South
African Railway have been very lucidly described
by Mr. Liebbrandt in his address; and I am sure
you have shown by your applause how much you
appreciate that address. The Paper shows that

uth Africa is in the forefront of this modern
transport; and we all congratulate the author and
his assistants on this very very comprehensive
paper. I will defer discussion on this paper, as
announced at the early part of this meeting, owing
to the necessity to have the other paper read this
morning.

With your permission, however I will call upon
Mr. Dawson to reply to the diseussion on his paper
given yesterday afternoon.

A Survey of Municipal Peak Loads.
- by Colin Dawson (Durban).

REPLY TO DISCUSSION.

1 would like to thank Mr. Swingler for his re-
marks and, in view of his mature experience, it
is gratifying to me to know that he endorses
several of the opinions I have expressed in my
Ppaper.

Mr. Swingler is surprised to find that his peak
Problem is almost the same as ours, and I may
add that it is also surprising to me, owing to the
forty odd minutes difference in the daylight. T
may say that in preparing this paper I tried to
evaluate the effect of daylight saving on the peak,

t for want of sufficient data could not bring it
forward, but I would suggest that this is a subject
Which this Association may find would repay in-
Vestigation,
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With regard to the overload capacity of plant,
this seems to be a reversion to the old method
of requiring a 25% overload for two hours,

Mr. Swingler favours the two part tariff and
instanced an off peak supply in Capetown. As I
mentioned in the paper this type of load is being
encouraged in Durban and several manufacturers
have taken advantage of it. In two cases, for
example, a load of 2,000 k.W. is taken during the
day and 250 kW. on peak, another 1,500 k.W. and
kW.

In reply to Mr. Muller, I fully endorse his motto
of “Do not worry the consumer with any restric-
tions” and this is one of my main objections to
most of the schemes which have been put forward
to reduce the domestic peaks and where the opera-
tion of the Power Station has been given pre-
ference to the convenience of the consumer. Mr.
Muller is apparantly one of the fortunate ones
whose peak is little more than this day load and as
1 stated in the paper the off peak tariff has, like
all other things, its limitations and his is a case
where it seems to be unnecessary.

Mr. Roberts mentioned the fact that the domes-
tic appliances whl]e adding to the peak also added
e unit during the
remainder of the day. This is outside the scope
of the paper; but I quite agree with the soundness
of this argument. The majority of domestic
appliances however, do add to the peak, and as
most minimum charges are irrespective of the
actual demand, ie., based on room area, valua-
tions etc., the additional units on peak are actually
at the low unit rate.

I want to make it quite clear, in saying this,
that T am in no way opposed to the encourage.
ment of the domesnc demand, owing to the units
consumed as mentioned above, but am only dealing
with its effects on the peak whlch we all know,
is with us, and, so far as can be seen, will always
be one of our problems
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With regard to the proposal put forward in the
paper for obtaining a peak supply from the Waste
Heat plant, this was put forward mainly as a
feature of interest to the Conference on what may

expected from a waste heat plant, combined
with thermal storage. If I interpret Mr. Roberts’
remarks correctly, he agrees with the principle;
but detailed at length points which were really
inter-related with other local factors which would
be of no interest to members generally to discuss.
I can assure him, however, that none of them have
been overlooked, and together with many other
points would all' be carefully considered before it
was decided to put this scheme into practice.

. Mr. Damant criticizes the cooking demand given
in the paper and states that the figure of 12,000
k.W. should be 21,000 k.W. As stated in the paper
the division of demands was somewhat arbitrary,
ut I cannot agree that the demands for lighting,
water heating, wireless, radiators refrigerators,
etc., would only be some 350 watts per consumer
make.up the total domestic demand which is
Teasonably correct.

After the criticisms of other members with
regard to their actual experience with storage
stoves from other aspects than their effect on the
beak, I.do not think this point requires a detailed

ply.

_With regard to a question regarding the costs
given in the paper for the peak plant I think is is
clear that “additional” costs only are given, the
balance of cost being debited to the normal pass
out supply.

. T am very pleased that the paper created the
interest shown by the discussion, and agree with
Mr. Roberts that a fully detailed investigation of
all peaks would be of considerable usefulness and
it was with this idea that I originally started the
Dbaper, but owing to the numerous variable factors
and the meagre informations available, I was
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forced to confine it mainly to our own problem
although T think that our particular features
apply fairly generally to a number of other
Municipalities, as instanced by Mr. Swingler.

T thank you gentlemen for giving me such a
good hearing and for your contributions to the
discussion,

The President : T will now ask Mr. Kane to
read his paper.

Distribution Sub-Stations

Johannesburg Municipal
Electricity Department

by R. W.

(Johannesburg).

Mr. President and Gentlemen,

T would like to express my appreciatior. of the
honour which has been conferred on me in being
requested to present a paper before this Conven-
tion, and I trust that members will find some
items of interest covering equipment familiar to
us all. It was originally intended that the Dis-
tribution Engineer should read a paper on dis-
tribution generally, but owing to an unfortunate
indisposition this 'arrangement was regretfully
cancelled, and I hope that my effort will prove a
satisfactory substitute.

Briefly, sub-stations on the distribution net-
work come under six headings, and it is the
author’s intention to describe the various types
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and respective equipment, with the gradual de-
velopment experienced during the last ten years.

It will be understood that in a paper of this
nature the descriptions must of necessity be brief,
in view of the various types under consideration,
but the author trusts that the brevity will be
excused and partly compensated for by the field
covered.

SUB-STATION BRANCH :
It will be interesting at this juncture to give a
ahm—t resumé of the Distribution Branch and sub-
branches as a whole, to enable a clear view of the
relation between the Sub-Stations Branch and the
slster branches to be appreciated.- With this end
in view the author has prepared a form of family
tree covering the engineering side, and it will be
seen from this that the Distribution Branch is
l"Mxhly d.\vnded into four main groups under the
Engineer viz., Sub-Stati Under-
ground Mains, Overhead Mains and Tlumination
Branches. The Sub-Station Branch is responsible
for all converter and static sub-stations on the
system, and, in addition, with the electrical work-
shops, manufactures sundry electrical equipment
for the other three branches. The underground
and overhead mains branches are self-explanatory
and the Mllumination branch covers the wiring and
street lighting sections.

In brief, the Sub-Station Branch is responsible
or all equipment between an incoming high ten-
sion cable end box and the outgoing high and low
tension boxes.

High tension tests for all other Departments
are carried out by this branch.

TYPES OF SUB-STATIONS : Converter Sub-Stations :
are seven converter sub-stations in
Ooperation on the system, consisting of one motor
converter sub-station, manually controlled, four
Manual rotary converter snbsmtmns and two
automatic rotary converter sub-stations. The motor
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converter sub-station is situated in the central
area and is principally utilized for the supply of
direct current 3 wire distribution and direct cur-
rent traction. High tension distribution is also
effected from this sub-station, and at the present
moment this is the only converted sub-station
that is not also utilized for the distribution of low
tension alternating current.

The converter plant consists of three 2,000 KW’s
and two 1,250 KW’s Bruce Peeble Motor Con-
verters giving a total capacity of 8,500 KW's, and
each machine is suitable for either direct current
lighting or traction duties. Extensive alterations
are at present being carried out at this sub-station
to cope with abnormal high tension distribution
demands, and the existing high tension switch-
gear is being replaced by a larger quantity of
higher rupturing capacity switchgear, the rup-
turing capacity selected being 500,000 kVA.

No further extensions are anticipated in the con-
verter plant in view of the Department’s policy
to change over from direct to alternating current,
but it is interesting to note that direct current
peak demand on this system has remained fairly
constant over the last few years, the demand in-
creasing roughly in step with the change-over
alterations.

The remaining four manual converter sub-
stations situated in the suburbs are utilized for
the distribution of high and low tension alter-
nating current the converter plant being used
solely for traction purposes.

Each of the four sub-stations houses three
rotary converters, the capacities of individual
rotaries varying from 500 KW's to 1,000 KW's.
These converters are of various makes and types
and their lives range from 21 years to one month,
the youngest member of the family being a recent.
;(dv%ition to the Vrededorp Sub-Station of one 1,000

’s.
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The twelve rotaries combined give a total
capacity of 8,250 KW’s and the types cover tap
starting, pony motor starting and pony motor
starting with self synchronizing features, all with
reactance voltage control.

The two automatic converter sub-stations are
both of the same capacity, viz., 750 KW’s, but
the plants are of totally different design and
present an interesting example of achieving
similar results by totally different methods. The
elder sub-station consists of one 750 KW.

starting Metropolitan-Vickers Rotary Converter.
the entire plant being automatic. Starting and
stopping is effected by means of a master switch,
the running period however being 15} hours dm!y
against the manual sub-stations 20§ hours. Dur-
ing shut-down periods, the D.C. feeder board is
supplied by means of an interconnector fed from
the nearest manual sub-station, and the voltage
regulation when running is such that normally the
automatic sub-station feeds the manual sub-
station with approximately 200 amperes. D.C.
feeder circuit breakers automatically reclose twice
when tripped after a short time delay, finally
locking out when a inu]t is being experienced.

Owing to recent alterations in the Tramways
Department’s policy, this equipment is idle now,
excepting for short periods of exceptional loading
and low voltage.

The later automatic sub-station is pony motor
started, the equipment being supplied by the
British’ General Electric Company. The various
controls and protective devices for this station
are totally different from the earlier station. The
starting and stopping in this case is also con-
trolled by a master time switch, but owing to
the increased traction demands another machine
of the same capacity is being supplied and the
converters will be controlled by load demand, the
two machines on alternative weeks sharing the
main and relief supplies. D.C. Feeder Breakers
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in this sub-station are of the high speed type with
reclosing features and have given every satis-
faction.

As in the earlier automatic station, a direct.
current interconnector is employed between this
station and the nearest manual.

An interesting feature in both the automatic
sub-stations is the later incorporation of large

metal oxide rectifiers of 5 volt, 500 ampere
capacity. These rectifiers are connected in the
earthing bond cable between the station negative
busbar and the water main, and are for the pur-
pose of ensuring that return currents flowing
along the water main may return to the sub-
station. When the sub-station is idle, however,
it was found that return currents from the
various negative rail bonds entering the station
tended to return to the manual sub-station by
means of the water main. The rectifier prevented
this, being in effect a form of one-way valve.

Considerable damage was caused in the earlier
days to the D.C. equipment in all rotary sub-
stations, by lightning, but this has been catered
for to a certain extent by the installation of
electrolytic lightning arrestors. This type of
arrestor is connected direct between the positive
busbar and earth and is controlled by a 30 ampere
high rupturing capacity fuse. Experience has
shown that it was rarely necessary to recharge
the arrestor more than once a year, this taking
place prior to the summer months with their usual
lighting storms. With the advent of regenerative
rolling stock, however, it has been found neces
sary to recharge the arrestors more often,

Before leaving the rotary sub-stations, it may
be of interest to comment upon the staff arrange-
ments. The full staff consists of 22 attendants,
one attendant per shift in the rotary sub-stations
and two attendants per shift in the motor con-
verter sub-station. Each attendant works a six
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shift calendar week with one day off and three
relief attendants are employed in relieving the
attendants off duty. The twenty second attendant
is employed as a general relief for all sub-stations,
relieving during annual leave and sick leave
periods.

Various shift arrangements have been tried
from time to time, but the present arrangement
has been found to be one less liable to abuse
especially with a mixed staff of daily and monthly
Ppaid attendants.

Transformer Sub-Stations :

Transformer Sub-Stations on the system are of
various types and designs, covering the necessary
evolution with high tension supply alterations and
increased loadings. The earlier type of house con-
sists of one compartment divided in two by a
metal screen with door, dividing the chamber
into low and high tension compartments. The
high tension section houses the incoming cables,
isolating and nparalleling links high tension
switches and transformers. The low tension side
is used for operating the high tension switches
and also houses a vertical shop-built low
tension board composed of main low tension knife
Switches and fuses and circuit fuses. The capacity
of chambers of this type rarely exceeds 2—100
KVA transformers and are all used for single
Phase 3 wire distribution.

A later development consists of a slightly larger
amber again divided in two compartments by a
metal framework, byt in this case the screen is
only the regulation 4’ 6” from the wall and houses
the high tension incoming and outgoing switches
With isolating links on both sides of every switch.
Operation of the switches is done from the low
tension side, The low tension section houses the
Tansformers and a shop-built low tension board
Similar to that of the previously described cham-
T, the main difference in this board being the
connections and the necessary spacing be-
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tween board and rear wall. The capacity of these
chambers rarely exceeds 2—150 kVA trans
formers.

The next development in chambers consists of
a two section building housing transformers in one
section and both high tension and low tension
switchgear in the second section.

The high tension board consists of a bank of
truck type draw-out cubicles, and the low tension
board is built up of individual front access
cubicles, each housing isolating links and a series
operated oil switch. The capacity of this type of
chamber is normally capable of housing up to
2—300 kVA transformers.

The latest type of transformer house consists
of the two sections, as before, but is considerably
larger; four transformer bays being provided and
ample space in the switch chamber for extensions.

The size of the house permits of extensions to
either switchboard and the ultimate installation
of 4300 kVA transformers, if required. A fea-
ture of this chamber is the added ventilation
provided in the transformer section, each trans-
former standing above a_ventilating duct and
below a corresponding roof ventilator,

Drop down drawout high tension cubicles are
now standard practice, allowing larger rupturing
capacity for a minimum of floor space, with the
low tension distribution being catered for by an
ironclad oil circuit breaker switchboard. The low
tension switchboards are principally all current
wransformer operated with current and pressure
test terminals on each unit and individual breaker
isolation. It has been found from experience that
this type of board with C/T protection is the most
suitable for conditions pertaining on the Council’s
system. All switch units are for 3 phase 4 wire
distribution, although in certain cases these are
only used for single phase distribution.
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The chambers just described cover, of course,
the normal standard types, but certain conditions
pertaining to avmlab)e bmldmg space and required

etc.,

from standard %o meet different conditions. One
such case is where, of necessity, all equipment is
housed in one compartment, and it is here that
the totally enclosed high tension and low tension
switchboards prove their worth in simplicity of
layout in conjunction with the transformers.

Where overhead high tension lines are con-
trolled from these sub-stations, the feeder switch
is of the automatic reclosing type the reclosing
supply being obtained from operating trans-
formers of suitable capacity. Reclosures are
limited to an adjustable number, the switch
locking out on the occurrence of a fault. An
operation_indicator is fitted to the switch to
supply information of trips, etc. the control gear
being inspected and tested once a week

Tt is interesting to note that alterations have
recently been effected to these switch units in
the form of bridging links, and thereby hangs a
tale. Prior to the contro“mg of the Department's
frequency, it was customary te trip these switches
by means of the relays once a week, to check the
veclosing sequence. No inconvenience was ex-
perienced by consumers, being mainly domestic,
but with the advent of synchronous clocks and
controlled frequency, a different situation was
created and the consumers natural resentment to
regular and systematic failures entailed the sub.
sequent alterations. Thus, the most negligible
Ppower consuming apparatus on the system spoilt
the Department’s “little games” and demanded
and received the respect due to a large bulk supply
consumer,

Briefly, the reclosing switch is bridged by
means of the links during test, which only
occupies about two minutes.
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Certain transformer houses are equipped with
constant current high tension series lighting
transformers, the protection being by means of
one main high tension switch through a high
tension time switch to the transformer primary.
Bridging links are installed in parallel with the
time switch for operation in the event of the time
switch failure, etc.

TRANSFORMER KI0SKS.

In this type of transformer sub-station, as in
the transformer houses or chambers just de-
seribed, considerable alterations have taken place
in sizes and types throughout the history of the
department, but it will be sufficient, I think, to
describe the types and equipment in use on the
system at present.

The most ancient member of the family is a
circular sheet iron housing containing transformer
and switchboard, the protection on the high ten-
sion side consisting of a non-automatic oil switch
and high tension fuses. There are only two kiosks
of this type on the system, one of these being
the subject of an interesting experience about 15
months ago. The transformer broke down early
one evening and the branch was hard pressed to
find a suitable transformer to fit the kiosk. By
suitable transformer of course, I mean one of
correct capacity and of such dimensions as would
ntepitiia kel Fortunately, however, a larger
transformer was found that would suit the kiosk’s
internal dimensions but not the kiosk door. so the
kiosk was dismantled and rebuilt around the
transformer, low tension supply being maintained
throughout from an adjacent chamber. Normally,
this is an operation not to be proud of, but con-
sidering the circumstances and the necessity for
restoration of supply, a little pride is pardonable
Fortunately, ground has now been found, but at a
fabulous cost, to replace this kiosk by a more
modern type.

Another pattern, of which there is fortunately
only a few, is what is known as a “double decker”
iron kiosk, the lower deck containing the trans-
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former and the upper deck the switchboard. This
switchboard consists of a sheet of insulating
material situated in the centre of the kiosk;
mounted on one side of the panel is the high
tension i isting of one

oil switch and high tension fuses. On the other
side of the panel is mounted a double pole knife
switch, main low tension fuses and curcuit fuses.
It is customary for this type of kiosk to have the
street lighting controls and panels mounted in a
cast iron pillar adjacent to the kiosk, owing to lack
of space in the kiosk, and a similar pillar contains

the necessary high tension isolating links.
type of kiosk is only single phase and is limited
t0 a capacity of 100 kVA. The next step in kiosk
construction was a larger kiosk of similar pattern
but an automatic oil switch with current trans-
former protection is provided, and with careful
selection of transformer, it is possible to instal a
150 kVA transformer. = Pillar boxes house the
main isolating links and street lighting panels for
this type of kiosk, with the exception of a few
cases where *he space has been found in the kiosk
for the street lighting equipment, In this type of
kiosk the first 3 phase low tension board was in-
stalled, it then becoming standard practice to
equip all kiosks with 3 phase low tension equip-
ment for both single phase and 3 phase use, there-
by eliminating later costly alterations when three
phase high tension became available.

Our next departure in the matter of kiosk types
was a decided change from the previous types ana
was necessitated by the need for greater trans-
former capacity, better protection and safer
operation. ‘This design is known as the 3 com-
partment kiosk and is constructed of sheet steel,
making a small compact chamber of 3 sections
with four doors. This type of kiosk embodies
high tension isolating links, high tension auto-
matic oil switch, with ammeter and current
transformers, power transformer up to 150 kVA,
low tension distribution board built up of cool
handle fuses and sindanyo panel, and, in addition,
houses the street lighting time switch and dis-
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tribution circuits. In short, this kiosk takes the
place of the older type with.its two adjacent
pillars and it is decidedly easier to handle from the
operation and maintenance point of view. The
original kiosks of this type allowed for 4—3
phase, 100 ampere circuits, but of late low tension
equipments were increased to 200 ampere per
circuit, giving a total carrying capacity of 800
amperes per phase. This of course is far in excess
of the transformer capacity but permits greater
exibility in loading arrangements. 60 ampere
circuits would normally be ample if conditions per-
mitted balancing on each outgoing circuit, but in
the absence of such ideal conditions, balancing of
the transformer load is aimed. at. With ample
carrying capacity provided, very little trouble is
i with and d con-
tacts, such cases being principally caused by dust
and bad contact and seldom caused by overload.
Within the last two years these kiosks have
been slightly altered in dimensions, permitting
the installation of a 200 kVA transformer. This
latter type is reputed to be of a more pleasing
appearance and is of welded construction in con-
tradistinction to the earlier type with riveted
structures. It remains to be seen, however
whether these newer structures will permit of
structural repairs on site as readily as the earlier
type, it being rather a habit of local motorists
{.,0 I]:se any electrical structure as an emergency
rake.

BRICK KIOSKS :
With the advent of the Town Planning Com-
mittee, iron kiosks on or adjacent to pavements
are now viewed with disfavour, and from this with
increased load demands the later type of kiosk
has evolved, consisting of a brick and concrete
structure. The three compartment feature hus
been retained but considerable improvements have
been incorporated in the type and layout of equip-
ment. The high tension section permits of the
mstallation of 4 sets of 3 phase isolating links,
current transformers and oil switch of larger rup-



turing capacity. A further improvement with the
space available permits of the installation of the
current transformers on the dead or load side of
the oil swith, experience showing that fewer cur-
rent failures are when
so connected, particularly in an area subject to
atmospheric disturbances. In the power trans-
former section more space is provided, permitting
the installation of a 300 kVA unit, and a ven-
tilating cowl is built into the roof immediately
above the transformer. Owing to the nature of
the structure the ventilation is hidden and does
not detract from the appearance of the building.

The low tension section is also the subject of
an

n
the standard hoard in these kiosks is worthy of a
detailed description. The hoard consists of two
sections which form the wall between the trans-
former and low tension compartments; one section
is composed of a panel of insulating material on
which is mounted the triple pole main knife
switch, low tension current transformer, maxi-
mum demand indicators, street lighting clock and
street lighting circuits. All connections are behind
the panel and further covered by a thinner sheet
of insulating material. The second section of the
board consists of five 3 phase box type fuse units
with self aligning contacts. If necessary, two
additional sets may be added. Above these units
is a panel on which is mounted three, or, alter-
natively, one ammeter. In the latter case a small
compact ammeter switch is provided to supply
readings from all phases. Each circuit fuse of the
units 1s provided with an ammeter socket on the
load side and a similar socket is provided on the
corresponding bus bar. When individual circuit
ts are taken, a series type ammeter, or alter-
natively, an insulated conductor is inserted in
parallel with the fuse and the fuse then with-
awn, permitting reading then to be taken. When
the insulated conductor is used, as is mosuy the
case, a “tong test” type of ammeter is used.
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The i ion of dem

is a comparatively new departure ainias proved
an unqualified success. These are of the indicating
thermal operated type with a 20 minute
characteristic, and are provided with two pointers,
one indicating the varying or prevailing demand
and the other the peak. This latter pointer is
sealed to prevent resetting, except by the re-
sponsible official, and has enabled the Test Branch
to conduct a greater number of tesf

during the annual winter load tests than has
hitherto been possible, this step being necessary
in view of the increasing number of load centres.
Three single phase units, of course, are used to
enable a check to be kept on the nature of the
balancing at peak.

BULK SUPPLY CONSUMERS :

A feature of the distribution system of recent
vears has been the rapid increase of this type of
consumer. The department’s policy compels all
consumers contemplating a demand of more than
30 KW’s to take a high tension bulk supply, and
it is interesting to note that four years ago an
exceptionally busy year saw the connecting to the
system of 24 such consumers which was then a
record for one year. Last year, that is, July 1935
to June 1936, saw the connection of 119 consumers
of this type, and there appears to be no abatement
of demand to date. September of this year pro-
vided the first application from a private domestic
consumer for high tension bulk supply, this step
being necessitated by the proposed installation of
an ambitious heating scheme. The normal appli-
cant for this type of supply bears the cost of the
service cable, which terminates at a switch cubicle
provided free of cost by the Council. From this
cubicle the balance of the equipment with the
exception of the transformer, is provided and in-
stalled by the consumer, to the Council’s and
Government regulations, the whole being hoysed
in a suitable chamber provided by the consumer.
In a few cases the transformer equipment is pro-
vided by the consumer, but normally this is hired
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from the Electricity Department, at a monthly
rental of £1 per 100 kVA. Stringent tests ana
inspections are carried out by the Sub-Station
Branch prior to putting a consumer into com-
mission, followed by an inspection by the Govern-
ment Factory Inspectors. Half-yearly inspections
take place with maintenance ‘of the Council's
equipment, and consumers are notified if neces
sary of any alteration or replacement required on
their equipment or chamber. 1t is the custom fo
s8¢ arrange the position and approach to the cham-
er to permit of 24 hour access for the Council's
officials, who are provided with the necessary
keys by the consumer.

I would like to mention here that there is one
consumer in town for which the Department does
aot possess all the necessary keys for 24 hour
access, but the latter is assured to all citizens,
the main difficulty being free exit. To date, how-
ever, I am pleased to say that no official of this
branch has had much difficulty in leaving the

ort.

This department decides on the size of trans-
formef necessary when on hire and controls the
layout of equipment for which a layout plan is
submitted for approval; the consumer’s protection
3 initially set by the department. The Council's

igh tension switch with overload protection
coupled with systematic inspections prevent un-
authorised overloading of transformers, and the
switch is sealed in such a manner as to prevent
Operation unknown to the Department by the con-
Sumer or his employees.

N , types of chambers vary i
although complying with the Council's building
and electricity regulations.

Installations vary in installed capacity from
30 kVA to 3,000 kVA, the largest consumer, tha.
1, rated on the installed cap acity, being the Carl-
ton Hotel.
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An exception at present is the Empire Ex-
hibition which is our largest consumer, the
installed capacity being 4,700 VA on hire from
this department

The department stocks transformers up to only
500 kVA for consumer’s use, the limit being im-
posed principally by the transportable bulk and
desire to standardize Any number of trans-
formers can be installed, however, to permit of
the necessary capacity. The majority of bulk
supply consumers operate at a low tension voltage
of 380/220 volts, 3 phase, 4 wire, but a few take
Liigh tension supply for direct use on suitable higl
tension plant.

MUTUAL SERVICE CHAMBERS :

Of late years it has been the policy of the De-
partment to accept from a proposed bulk supply
consumer where necessary the use in perpetuity
of a suitable chamber, which is then equipped
entirely as a transformer sub-station by and for
the use of the department. The consumer is sup
plied with a low tension service at the required
point of distribution, free of cost.

The equipment in this type of chamber is
similar to that used in the standard chambers,
except in the provision of switchgear of higher
rupturing capacity, the majority of these cham-
oers being in the central area. A feature, however,
is the installation of fire extinguishing plant,
which is entirely automatic, being controlled by
temperature rate of rise actuators. The extin-
guishing medium used is carbon dioxide, which is
stored in liquid form in cylinders. Manual opera-
tion is provided for, and, in addition, all coor
openings ete. are suitably screened by specially
designed nozzles.

SERIES TRANSFORMER KIOSKS :

During the last twelve months all arterial roads
leading from the city have been adequately
illuminated by high tension series lamps. This
necessitated the installation of a number of
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specially equipped kiosks, which house the neces-
sary equipment. The kiosk is divided into two
sections, one section containing the high tension
automatic oil circuit breaker with the incoming
links and clock short circuiting links.

The second compartment contains the transfor-
mer and time switch, operation of the main high
tension switch being also carried out from here.

Throughout the system the constant curress
transformers used vary from 5 kVA to 20 kVA,
the current being kept constant at 6.6 amperes.

COST OF EQUIPMENT :

Tt may be of interest to give a few particulavs
of installation costs of the transformer sub-
station, and in this connection I will only deal with

the modern types equipped.

Large transformer sub-stations cost in the
region of £1475 0s. 0d., £420 0s. 0d. being expen-
ded for the huilding, £450 for the low tension
switchgear, £97 on the average for each high
tension cubicle, this cost varying with the rup-
turing capacity, £30 for the complete street
lighting panel and approximately £100 for laboux
and miscellaneous costs.

Brick kiosks cost £150 to build and approxi-
mately £120 to equip, giving a total cost of
£270 0s. 0d.

The body of a steel kiosk costs £75, with a
further sum of approximately £90 to equip,

The above costs, however, do not include the
cost of the necessary transformers, which, of
course, vary with the size installed.

The initial cost to the Department for a bulk
supply consumer varies from £100 to £220, some
cubicles alone costing practically £200 landed in
View of the large rupturing capacity.
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CONSTRUCTION AND MAINTENANCE :
The construction and installation of all equip-
ment is carried out by the sub-station staff, and a
e i ion of all icipal load centres
is maintained, special reports being completed for
each sub-station. This ensures full time employ-
ment for two employees, all sub-stations being
inspected and cleaned roughly once every eight
weeks. Plant requiring attention is repaired at
the first available opportunity, depending on the
urgency of the matter, but it is rarely necessary
to isolate any low tension section for a period of
more than a few minutes owing to the system of
interconnections between load centres.

It is a condition of supply that the two hours
between 5 am. and 7 am. on the first Sunday
of every month be reserved for maintenance, and
it is only a matter of seven years since the whole
city shut down at this time. This is impossible
nowadays and only sections experience this ‘black-
out’ as required.

It is necessary, of course, under certain cir-
cumstances to arrange for isolations at perio
other than the above, and in such cases the De-
partment’s intention is advertised in the local
press. It will be appreciated, however, that there
axe a few isolated cases where blackouts occur at
most unexpected times, automatic oil circuit
breakers exercising their ancient prerogative, but,
considering the extent of the system covering over

5 square miles and the periodical atmospheric
storms, remarkably few major faults occur.

us-
tomary, and it has been found necessary to group
these consumers under four headings for this
purpose. Firstly, we have the small or suburbar
domestic consumer certain colleges and theatres,
where is is possible to arrange isolation for
approximately two hours during normal working
hours; secondly, we have the industrial and

When dealing with bulk supply consumers, 1
i that half- 1y i i are cl
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business consumer permitting isolation outside of
normal working hours, say on Saturday afternoon
or Sunday; thirdly, we have the large domestic
consumers with elevators or buildings with com-
bined domestic and business loads that only per-
mit of isolation in the early hours of a morning.
Even then the staff must be careful and not
isolate belated revellers in a draughty lift shaft
or, with the prospect of a ten or more storeys
weary climb; the fourth or final group consists
of hospitals, kindred institutions, cold storages,
hotels, etc., where periods of isolation can only

arranged when the respective activities permit.

1t will be noted from the above that the mini
mum of interference to a consumer is the object
in view, and with the above conditions it will be
appreciated that the staff’s activities are fairly
onerous in arranging, maintaining and reporti
‘fwice yearly on nearly 500 bulk supply consumers.

Returning to the Department’s sub-stations
proper, all main sub-stations and those containing
reclosing switches, ete, with direct current
operated trip gear, are inspected weekly, relays
and batteries being checked for operation and
conditfon. The bulk of the D.C. tripping equip-
ment in the suburbs ranges from 6 to 24 volts,
and until November last year the standard 6 volt
lead cells familiar to motorists were used. These
have been replaced by 374 ampere hour nickel
iron cells, which have proved entirely satisfactory,
a decided advantage being the longer life and
DPeriods between charging under the conditions
pertaining. Another advantage of interest is the
fact that these cells cannot be used in motor cars.
1t happened wecasionally in a transformer sub-
Station that a battery in good condition would be
replaced by one of ancient and doubtful origin,
and naturally, no one knew how.

GENERAL :
A comparison of load centres giving the num-
ber on the system in 1936 compared with the

1143



connected centres of 1926 and 1931 will illustrate
the vast expansion experienced during the last
decade. In particular, an outstanding feature has
been the_increased. number of bulk supply con-
sumers of late years, and it is sufficient to remind
you of the year's connections of four years ago
yith that of the present year, viz, an fncrease of
o

Converter Sub-Stations in 1926 numbered 6
with an installed capacity of 14,500 KW’s. In
1931 the total number was 7, with an installed
capacity of 17,250 KW’s. There has been no in
crease in the number of sub-stations but the in-
stalled capacity is now 18,250, with a further 750
KW’s on order.

The Department’s static _sub-stntions of all

types in 1926 numbered 81; in 1931, 136 and in
1936, 255.

Bulk supply consumers for the same years were
63, 163 and 454, respectively.

Dealing in total high tension load centres, we
have, therefore, 150 in 1926, 306 in 1931 and 716
in 1936, all the above figures being based on June
of the respective year.

Transformer statistics give very interesting in-
formation, there being in June of this year on
the distribution system 1,019 transformers with
a total capacity of 130,880 kVA, 151 of these of
a total capacity of 17.740 kVA being privately
owned, compared with a total connected number
in 1926 of 210 units of approximately 17,000 kVA

It will be seen from the above transformer
figuras that this section of the branches’ activities
in itself is the source of a considerable amount of
labour in maintaining, repairing, testing, trans-
porting and recording alterations of necessary
units, in addition to which the major repairs re-

quired by the generating stations are also handled.
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Apart from new load centres and maintenance,
considerable work is done in changing over
existing load centres of all types from 3,300 volts
single and two phase to 6,600 volt, 3 phase, and
changing over from single phase, low tension, to
3 phase, low tension,

Throughout the system, two standard Yale
locks are used, one for high tension and the other
for low tension, keys for the latter being issued
to all skilled artisans and high tension keys issued
to responsible officials.

Each load centre is complete with danger
notices, fire extinguishers log books, ete., and
switch cards are fixed to all units for recording
overhauls and details of equipment.

Detailed records are supplied by the Sub-
Stations Branch, in_common with the other
branches, to the Distribution Assistant, an official
Who is in charge of all distribution records, line
diagrams, etc., and who also controls all load and
Pressure tests, load tests in particular being taken
at each municipal load centre during the winter
months. From the tabulated results transformer
capacities are increased as required and reason-
able balancing is effected.

. A vast amount of time has been expended lately
in attempting to obtain sites for additional load
centres, but it will be appreciated that this is by
o means an easy task, particularly when the pre-
vailing property boam is considered.

In conclusion, Gentlemen, 1 desire to place on
Tecord my grateful thanks to the management of
the lectricity D for the
Opportunity to present this paper, together with
my appreciation of the labour expended by fellow
officials of the Department in preparing illustra-
tion and statistics for inclusion in the paper.
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The President: Gentlemen, your hearty
appreciation shows your interest in this paper. In
this connection, it will be noticed that no visit has
been arranged to the Electricity Depanmen'.s
distribution system, but Mr. Kane or his assis-
tants will be very pleased to take any of you to
any portion of the system that you would care
to inspect or in connection with this descriptive
matter. Our thanks are due to Mr. Kane for his
interesting paper. It shows the method of develop-
ment in this city, and it may be of some use to
some of the smaller municipalities.

I understand that Mr. Roberts has put in a
written contribution in connection with Mr. Lieb-
brandt’s paper, and I would ask the Secretary to
read it now.

DISCUSSION :
The Elec. Dept. of the S.A.R. & H.

Mr. John Roberts (Durban) : It gives me great
pleasure to pay my small tribute to the excellent
work which Mr. Liebbrandt has carried out during
the past few years in the extension of electric
traction in this country. He has thoroughly
appreciated the importance in a territory like this,
the Union of South Africa with its abnormally
sparse population of cutting down the cost of
transmitting electric power from the place of
generation to the point of use. It is a matter of
importance of course, not only to those who have
to distribute current for hundreds of thousands
of miles but to the Municipal Electrical Engineer
serving a comparatively small area but with much
lower density of population than prevails in areas
in other countries. The population for instance,
of a town of the size of Durban, if located in
England or America would in many cases exceed
a million or more people instead of say, 200,000,
and it is just as important for a Mumclpal Elec-
trical Engineer to explore the cheapest method of
transmitting and distributing electric power par-
ticularly if he wishes to meet the electric require-
ments of every domestic consumer.
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I think I appreciated the importance of this
matter very many years ago and for this reason
refused to have anything whatsoever to do with
direct current except for tramway work.

Mr. Swingler once told us at a Convention
Meeting that it was costing Capetown over a
million pounds to change from Direct Current
supply to 3 phase service. The total net debt of
the Durban Town Council’s Electrical Department
is well below that figure. Mr. Leibbrandt’s work
has, I believe, been criticised because it is not
likely to give that complete security against
break-down that more substantial and costly con-
struction would have provided but he has realised
that it is better to give a service of say 98%
efficiency than no service at all.

Dr. J. H. Dobson, D.S.0. (Past President) : The
present unprecendented prosperity of the Wit-
watersrand Gold Mining Industry is extending its
influence to most of the principal Towns and
Cities in South Africa; and the consequent in-
creases in railway traffic have led the S.AR.
Administration to embark on a policy of
appreciably extending Railway Electrification. It
is therefore appropriate that Mr. Liebbrandt has

n good enough to present to this Association of
Municipal Electrical Engineers an outline of the
Electrical Department of the S.A. Railways and
Harbours—your applause and the hearty vote of
thanks accorded to him is an indication of our
high regard for him personally and our apprecia-
tion of the trouble he has taken to give us a mass
of technical information and statistics of intense
value not alone to Municipal Electrical Engineers,
but T think you will agree with me that his paper
is of national interest.

There are three sections of this Department
escribed in his paper, namel;

(1) Electric light and Power for its own numerous Power
Stations, Engineering Workshops, Cranes, Elevators,
Harbours, ete.
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(2) Communications including telephone and telegraph in-
stallations, train control apparatus and signalling and
Marine Wireless, etc., ete.

(3) Railway Electrification which, as Mr. Liebbrandt states,
is mow the principal activity of the Department and
therefore occupies a very prominent part of his in-
teresting and valuable paper.

The late Sir W. H. Hoy deserves great credit
for persuading the Government to embark on
Railway Electrification on the Main line in Natal
and the suburban traffic in greater Capetown. It
is a matter of regret to many of his friends that
he did not live to see the satisfacory developments
that have been presented to us to-day. It might be
of some little interest to remark that the
S.ALEE. played some part in the embryonic
stages. Early in 1914 it appointed a special Com-
mittee styled the “Development of Resources
C i % isting of Messrs. B Dob-
son, Ewing, Elsdon Dew, Kirkland and Bernard

ice—this was the result of the then trade de-
pression and the Special Committee was appointed
ostensibly to try and find outlets for greater scops
and greater employment in the electrical en-
gineering profession. Railway electrification wes
one of the sections upon which we were specially
interested. The great War intervened but propa-
ganda on Railway Electrification continued.
Several of us on this Committee entertained Sir
William Hoy to a luncheon party in the Carlton
Hotel and most of the afternoon was occupied on
the subject of Railway Electrification,

In my Presi Address to the S.A.LE.E. in
February 1918 I referred with pleasure to the
paper that had been read during 1917 by our old
friend John Kirkland in which he showed that the
engineering aspect of the Electrification of Rail-
ways for main line traffic was established beyond
all doubt as illustrated by Mr, Kirkland’s excellent
description and working of the Chicago Mil-

[148)



waukee and St. Paul Railway in America, In my
address, 1 then expressed the hope that this
example would prove both a powerful incentive
and inducement to apply these methods to the
S. A. Railways.

Merz and McLellan’s first report to Sir William
Hoy on “The introduction of Electric Traction”
followed later and was dated June, 1919, and as
Mr. Liebbrandt has pointed out, construction work
on the Electrification of the Pietermaritzburg—
Glencoe and Cape Suburban sections was started
in 1925-26 and both were in final full operation
during 1928, E

Pioneers in any section of Engineering have to
face the possibility of having a rough time in the
early stages of any enterprise and Mr. Liebbrandt
mentions in his paper “it is no exaggeration to
say that the outlook both in Natal and in the Cape
during the early years of electrification was black
angl that this state of affairs continued until
1931."

Several years had elapsed since the original
estimates were framed and the completion of
these two Railway Electrification schemes. In-
dustrial conditions had changed appreciably, costs
of plant and materials had varied, copper was at
very high prices and many items of work were
debited which were never originally forecast
would be charged to railway electrification. Con-
sequently original estimates were exceeded and
Capital Costs and Power Costs were higher than
anticipated. Unfortunately as Mr. Liebbrandt has
pointed out, this state of affairs coincided with an
appreciable fall of traffic on the two electrified
sections, due to World Trade Depression which
particularly affected the Natal Main line and de-
creased traffic on the Cape Suburban line due to
virulent competition from Motor Buses and
private ownership of motor cars, etc. These were
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the burdens which fell heavily on those respon-
sible for the inauguration of railway electrifica-
tion in South Africa, these being in addition to the
usual preliminary teething troubles, the principal
of which were due to lightning troubles, electro-
lysis; which had to be contended with for some
time.

It is all the more refreshing to read in Mr.
Liebbrandt’s paper of the turn of events sub-
sequent to 1931. The preliminary troubles have
been satisfactorily overcome, Capital Charges ap-
preciably reduced and Power Costs brought down
by some 26% to 28%. Extensions of the existine
Railway Electrification have been carried out
wherever possible to improve load factor and re-
duce overheads. The results of all these efforts
have converted S.A.R. railway electrification
from what was, during the first years “considered

an economic failure to what is now an out-
standing success.”

The S.A.R. Administration has been thereby
encouraged to make still further extensions and
has decided to electrify the Randfontein—Springs
section, and the section between Germiston and
Pretoria together with certain off-shoots to same
at Orlando and Wattles—it is expected they will
be in operation during 1937.

As Electrical Engineers, 1 am sure we are all
glad to know that the S. A. Railway Electrifica-
tlon has justified the broad outlook and courage of
those who pioneered the scheme, and the reading
of this paper affords us an appropriate oppor-
tunity of congratulating our, brother electrieal
in the S.AR. for the
very important part they have played in bringing
maters to the present stage of general technical
economic and operation satisfaction,
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1 am very glad to have had the opportunity of
listening to the reading of Mr. Liebbrandt’s paper
and heartily congratulate him particularly( as
well as genemlly to those of his s ‘who
assisted him) on the outstanding achievements
with which some of us might have been generally
acquainted.

Mr. Liebbrandt has explained how difficult it
is to secure definite comparisons between the
overall costs of steam and electric locos, but some
of the statistics he gives are very impressive :

Taking his comparison of the 14th Class steam
loco which is chiefly displaced by the electric
loco :—

1. Repairs cost per mile, steam 12d. and electric 2d.
(Electric about 1/6th the cost of steam loco.

2. Actual Engine running :

Hours per day : steam 9.66; electric 15.06

(Electric runs about twice the number of hours of the

steam loco.

Average ton—mileage per day :

Steam 18,118; Electric 68,802

Time required for journey and loads between Glencos

and Pietermaritzburg :

Steam 16} hours, loads 720 to 1,000 tons

Electric 10} hours, loads 1,500 tons straight through.

When Durban to Volksrust electrification is completed,

there will b a saving of about 9 hours in transit of

oods traffic.

These are salient point that members of the
Association will be glad to have on its records
in the publication of its proceedings and will also
be of public interest generally.

1 have much pleasure in supporting the vote of
thanks which has been proposed by our President
to Mr. Liebbrandt for his paper.

B

After a few general announcements by the
President, the Convention adjourned at 12.50 p.m.
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WEDNESDAY, November 18th, 1936.

The Convention resumed at 10.5 am. at the
Conference Hall, Empire Exhibition, with the
President in the Chair.

DISCUSSION :
““Distribution Sub-Stations’"

The President : Before calling on Mr. Le Mare
to give his paper I think it well to invite discus-
sion on Mr. Kane's paper of yesterday morning.

Mr. Geo. H. Swingler (Capetown) : I would like
to propose a vote of thanks to Mr. Kane for his
paper describing the substation arrangements of
the Johannesburg Electricity Undertaking, a num-
ber of the features of which differ from corres-
ponding details in Capetown. For example,
whereas in Johannesburg the substation high
tension switchgear is all of the cubicle type, in
Capetown we have standardised upon metal-clad
high tension switchgear. My personal opinion, to
which I have been forced more or less against my
will by practical experience, is that the metal-clad
type of gear in general has advantages over the
cubicle type which outweigh the extra cost in-
volved. The advantages to which 1 refer are
greater robustness, greater freedom from external
causes of interference with the correct functioning
of the gear and the greater convenience of metal-
clad gear in dismantling and reusing it in another
location should occasion so demand. This latter
point is of importance when, as has been our ex-
perience in Capetown, it has been found necessary
because of increase in the substation capacity tc
move switchgear from one location where the
rupturing capacity required was greater than that
of the gear to another substation perhaps even
more miles away where in this respect it could
be used with safety.

While on this point I would put forward the
suggestion that when ordering switchgear a bold
line be taken on the question of installing in the
first place switchgear of rupturing capacity ade-
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quate to deal with the probable requirements for
a considerable time to come notwithstanding the
extra cost involved in the larger gear.

As is now the case in Johannesburg, iron kiosks
of the type described in the paper would not be
permitted in Capetown, and indeed considerable
objection is frequently raised from time to time
even fo the very much smaller and therefore less
conspicuous low tension distribution pillar boxes.

A certain amount of difficulty is experienced in
Capetown in obtaining sites for substation pur-
poses, so that it is not unusual for the Council to
have to pay considerably more for such sites
located in the desired position than at first
appearances the area of the ground concerned
warrants. Against this, however, must be placed
the saving in the cost of cables and losses therein
brought about by the shorter lengths of cable
runs to the position considered most favourable
through technical considerations as a substation
site which will more often than not counterbalance
the lower price at which a site in a less favourable
position could be obtained.

The paper is of special interest in illustrating
how widely different practice in respect of the
distribution system may be in different centres
in achieving the same result, and while a paper
of this nature serves an extremely useful purpose
in disseminating information on these matters,
it brings to my mind again what I have often
thought to be a very valuable means of making
for the more economical and efficient operation of
this division of the Electricity Department’s
activities, namely that supply authorities should
allow their Distribution System Engineers oppor-
tunities of visiting other centres both in this
country and overseas to become acquainted with
methods in use there. Personally I would be very
pleased to permit the Distribution System En-
gineer from any South African Municipal Under-
taking to spend say, a fortnight with the
Capetown Undertaking and to give him all

nss)



information possible regarding our methods of
transmission and distribution. I feel that an
interchange of knowledge and experience ob-
tained in that way would be of very great value
both to the visitor and to the Undertaking visited,
and I submit that this is a matter which. our
Association ought to encourage.

Mr. Horrell (Pretoria) : The author has pro-
vided us with an interesting resumé of substation
layout practice in Johannesburg and his difficulty
in enlarging on some portions of his description of
the equipment in a paper which must necessarily
be restricted in length can be appreciated.

There are one or two points which I think could
be enlarged upon to the advantage of the paper.
For instance we are informed that transformer
kiosks are now in use which permit the ins
tion of a 300 kVA unit. It would be appreclnted
if the author could provide dimensions of such a
unit.

In Pretoria we have been considering kiosks to
house 200 kVA units but find that its bulk is
objectionable, for not only is it difficult to accom-
modate them on the sidewalks without incon-
venience to pedestrians, but .property owners
would T think, be perfectly jusf
to their erection in front of their property.

This combined with the difficulty of purchasing
suitable ground in the environs of the central
area has led us to consider placing the trans-
formers underground. Unfortunately we cannot
follow Durban’s example in providing drainage, so
have had to fall back on a steel chamber with a
diving bell type of hood, ventilation being pro-
vided by a fan in the adjacent switch cubicle.

So far as the central area is concerned, it has
been our practice for years past to negotiate with
the owners of suitably situated new buildings for
the provision of accommodation for communal

the being
very similar to those described by the author. In
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the majority of cases the owners have met the
department in this matter, although until recently
there was no by-law necessitating such consumers
to take a supply at high tension.

Although the subject of mains and distribution
generally does not come within the scope of the
present paper and therefore cannot be dealt with
in the author’s reply, I would like to suggest that
Mr. Rodwell might arrange for the reading of such
a paper at our next Convention. I am certain that
a description of the methods employed in-Johan-
nesburg for E.H.T. and L.T. distribution would be
of great interest and value.

Mr. Harvey (Springs) : I notice the paper re-
fers to thew now installing 500,000 KVA rupturing
switches. uld like to ask the author what
led up to the adophng of these 500,000 kVA capa-
city switches — whether he had any trouble
previously?

1 notice in the paper, they are using series cur-
rent transformers for street lighting; and I would
like to know what protection is used against the
breaking of a wire—a wire falling down.

With regard to their sub-stations, he states they
have stringent tests by the Department, and also
that the Inspector of Factories examines the sub-
stations. T just wondered if that was a regular
practice, because in our case, at Springs, we never
have any factory inspectors going over our sub-
stations.

With regard to the transformer sub-stations
I would like to know the approximate distance
between the transformer sub-stations, particularly
in a new township. If they were to lay out a
new township, how would they arrive at the dis-
tance between sub-stations in the layout?

Can the author tell me what sort of failures
they have with transformer burn-outs and what
percentage of failures they have?
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Mr. J. S. Clinton (Salisbury) : T should like to
ask the author whether he can justify the pro-
vision of high tension supplies to consumers with
a maximum demand of only 30 kVA. Presumably
the high tension switchgear in certain positions
will require to have a rupturing capacity more or
less in conformity with the station switchgear.
1t seems that the figure of 30 kVA is very much
on the small side for economic installations.

The President : As there seems to be no fur-
ther discussion on this paper, I will now ask Mr.
Le Mare to present his paper.

National Propaganda.

A NOTE ON A CHANNEL FOR NATIONAL
PROPAGANDA FOR ELECTRICITY
IN SOUTH AFRICA.

By G. W. R. Le Mare,
Publicity Officer, Electricity Supply Commission.

In this brief survey it is not proposed to cover
more than the wider aspects of the subject, nor
is it my intention to do more than suggest a pos-
sible line of action, which it is hoped may lead
to an expression of views by members of this
Convention.

The first essentials before a national publicity
campaign of any nature can be undertaken are
the ability to supply the wares advertised in the
area to be covered in the campaign, and the ability
to supply at a rate inducive to general use. When
writing recently in “Helios,” a journal which is
no doubt known to you all, the Rt. Hon. Herbert
Morrison, leader of the London County Council
and Minister of Transport of Great Britain from
1929 to 1981, discussed the problem in relation to
the British Power Supply Industry and said:—

“I am all for publicity. I urged the industry
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to go in for adequate publicity when 1 was
Minister of Transport, at the same time pay-
ing my tribute to the able publicity conducted
by the great gas industry. I have no doubt
that the publicity campaign will do good, but
however well that campaign is conducted, 1
do not under-estimate its difficulties. . The
publicity campaign can only deliver the goods
in so far as the industry enables it to do so,
but over other parts it either cannot, owing
to physical or financial incapacity.... .."”

All of these remarks are not app]wable to South
Africa but the basic argument is,

Tt seems necessary, therefore, to make a quick
survey of conditions in South Africa at present.
I may mention first the national body, the Elec-
tricity Supply Commission, with its extensive dis-
tribution systems over an area exceeding 1,100
square miles, supplying 15 towns with electricity
in bulk, reticulating in 44 towns and villages as
well as in rural areas. Last year the total energy
supplied in bulk to municipalities and for domestic
use direct to consumers was 186,348,40 units.
Next is the Victoria Falls and Transvaal Power
Company Ltd. which, besides supplying the great
mining industry, supplies in bulk to some 8 towns
as well as reticulating in certain areas. From that
point the survey opens to the ‘wide Fleld of murie:
pal supply, either with energy bought in bulk or
with energy generated by their own enterprise.
In all these areas there is a total of 202,503 con-
sumers, who, in 1934 (that being the latest general
figure available), consumed 276,806,029 units of
electricity. Since then, of course, there has been
a considerable increase in all areas, both of con-
sumers and in consumption. These 202,000 con-
sumers represent many more individuals and
basing the figure on an assumption of an average
farmly of four, the total number of persons now
enjoying the benefits of electricity are in excess

of 800,000. The population of the area in which
icity is available at and nearly
favourable rates now exceeds 1,071,000. With
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extensions carried out recently and planned, that

number must increase very considerably. It may,

therefore be argued that the first essential has
met.

Of equal importance, obviously, is the ability to
supply the energy at rates which will encourage
its use, or at any rate permits its use with moder-
ate freedom. That figure must vary with localities
to a degree. Rates from 10 major centres are set
out in the following table i—

T e
Tow, hask. eharges, whioh iy
e e | oroviona:
Bloemfontein %d. 30,161
po Town . 165,700
Cape Town Under- Figure nov ye
taking E. 8. C. %4. available,
4d. subject to 10%
Drarie discount on total. HET
Enst London %d. 31,120
Jobamesburg. iha. 252,096
Natal Central Un- 1d. Figure_not yet
Aeriabing B8l o subiest 1o iohe Svaflatie,
Maritzburg. discount ontotal. 22,218
Protoria . | 76,229
Port, Elinabeth 5. 53,080

It will thus be seen that in our country in the
areas of greatest population the rates for elec-
tricity are definitely attractive to the domestic
user and the results are self-apparent. The same,
of course, may be said of areas which are less
populated but which have the geographical ad-
vantage of being in close proximity to major
power stations or distribution systems. The field
in which electricity is available at rates which
perhaps are not entirely inducive to free use of
the energy for domestic purposes does not bulk
very large in this picture, but it would be very
unwise to disregard the fact that there are areas
where the unit charge is above that level at which
electricity is the cheapest as well as the best ser-

ant. On the whole, however, it may be reasonably
argued that the second essential also has been met.
and that, therefore, there do exist the primary
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conditions necessary before thought can be given
to n rm tional propaganda campaign.

‘e were a need to debate the benefits
w]m'.h would follow intensive publicity, it would
Le possible to adduce detail in plenty. But it is
perhaps most illuminating to quote figures of ap-
pliances installed under assisted purchase schemes
fostered by the supply authorities. For the infor-
mation in the following table I am indebted to the
ity Electrical Engmeers in the towns set cut :—

ances purchased
Town. e i P Amoust. agvanced.

Bloemfontein oo’ 1928,
£584,306
Cape Town since 1930,
£14,200
&n;in?-ﬁn Under since 193z,
| sy
Durban | since 1925,
Enst London | masm
up to Aug., 1936,
£98,500
Johannesburg | | since 1930.
|
|
Maritzburg [ in last 5 yrs. only.
Dacal Contial Cuue S0
dortaking E.8.C. e
; £69,723
Pretoria | since 1925,
g £33,704
Port, Elizabeth to Aug, 193

R.— Banges; i Rafrigsrators; WH H._ Water r Heators
Was.— Washers; Miscellaneous.




The value of such results as these from propa-
ganda will readily be appreciated. An attempt to
measure the value of wide use of domestic ap-
pliances to the power suppply authority was made
in_America, when the following figures were ob-
tained. The “yard stick” is the annual revenue
derived from the use of each appliance expressed
as a percentage of the appliances’ initial cost :—

3

7 =

S B A
i 7 S

€82 | 2E | BEg

i1 FER

Appliance, F T

f il |58

| 4o i 2

ce Heaters 2.20 121

Hand Irons 3.60 74

Toasters. 6.50 41

Water Heaters X 150.00 40

Percolators X 7.00 38

Ranges . 130.20 31

Clocks g 6.23 15

Refrigerator 22, 169.44 13

Troning Muhmal 6. 51 18

Vacuum Cleaners 1. 54.96 4

Vashis 1.2 64.83 2

rage consumption per consumer in U
(Qoopea o umal” Hhsihenton: News_
issugd by the Rural  Electrication  Administration’ of
America).

The S.A. results given above have been achieved
with a measure of propaganda and may be said to
be typical of the beneficial results which flow
from combined low tariffs and propaganda.

In Joh: the icity D in-
dulges in an effective use of many of the avenues
of publicity—in newspapers, periodicals and show-
room display. In Cape Town a very intensive

mpaign in many channels has been conducted
by the City Electrical Department and by the
Electricity Supp]y Commission’s Cape Town
Undertaking, again with undeniable results.
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Durban, too, has lost no opportunity, and one
excellent medium is a monthly bulletin issued with
every account. In Maritzburg the returns pay
tribute to the keen appreciation of the value of
publiity and show the good use which has been
made of it. In Pretoria a major use is made of
cooking demostrations and a bulletin is also issued.
The Electricity Supply Commision at its Natal
Central Undertaking makes full use of the avenues
provided for propaganda by cooking demonstra-
tions and advertisements and at its Witbank Un-
dertaking a measure of propaganda is also issued
in several channels.

The efforts enumerated, however, are purely
localised propaganda. At present the Electricity
Supply Commission is making major use of only
one channel for national propaganda—a monthly
Jjournal which is enjoying wide circulation in many
areas of the Cape, Natal, Transvaal and Free State
with the valuable co-operation of the municipali-
ties. The industry as a whole however, cannot be
said to be engaged in a national campaign.

It is opportune now to examine the channels
which exist for the making of propaganda and
the method of making that propaganda. Those
channels are many— newspapers, periodicals,
radio, the hoardings, lecture hall with the highly
effective cooking demonstration, the cinema and
the post. Any one of these or some of them
might reasonably be used to carry either national
Dbropaganda or specific lomhsed pmpagxmda.
National propaganda is the bacl
basis—upon which it is held that all pubhc \mlxty
propaganda should be grounded. The localised
propaganda is that which has its basis on the
national campaign but aims at carrying its mes-
sage to persons resident in specified areas. Two
excellent examples demonstrate the texture of
mtlonal propaganda.  One is the “Fat More

" campaign, upon which tens of thousands
of pounds were spent in Great Britain upon that
one slogan alone. That slogan became the founda-
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tion of a very wide campaign of localised propa-
ganda. When the slogan—the basic idea— had
been driven home there followed the specific
propaganda, directing public attention to one par-
ticular frui or to particular shops which stocked
particular brands of particular fruit. The cam-
paign was a very successful one and we in South
Africa benefited from it, since it helped to promote
the sales of the products of our own orchards.

The second example was the Mustard Club—
an ingenious brainwave which led to a vast nation-
al and, indeed, internationl campaign. The British
Isles were placarded with circulars which exhorted
the public to “Join the Mustard Club!” Nobody
knew anything about the Mustard Club—where
its headquarters were nor what its objects were.
For a period of some weeks this mystery was
maintained and even the major newspapers fell
into the trap and mentioned the mysterious club
in their news columns, At the psycological moment
the club was unveiled, so to speak, and revealed
as nothing but a piece of astute propaganda to
induce the men, women and children of Great
Britain to use more of a specific brand of mustard.

T mention these two simply as illustrations and
I certainly have no wish to urge that we should
sky-sign and placard the countryside with bald
commands to the community to “Use more Elec-
tricity” and leave it at that. Nor do I propose
the foundation of the “Unit Club,” but those two
campaigns do serve to show what “background
propaganda” is and what its aims are. In brief,
we might say that a national campaign endeavours
to prepare the public for the detailed and localised
campaign so that the “messages” of the latter
will be more readily assimilated. In the field in
which your endeavours lie there is no wish to sell
the product for the profit of individuals but that
is no reason why there should be an apathetic
attitude towards sales-promotion from a natior
point of view.
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We have seen what profits have followed local-
ised propaganda aimed at the promotion of the
domestic load in larger centres. I have quoted
details only from the larger cities and though
there are many others carring on excellent work,
I would direct attention to those areas where
either because of lack of finances or the lack of
a sympathetic Council no efforts at sales-promo-
tion are being made. In those areas the growth
of domestic demand is engendered only by the
inherent_qualities and advantages of electricity
itself. It is not enjoying that acceleration which
propaganda could impart. I am certain that the
members of this Convention regard as their con-
cern the growth of the services of electricity to
the whole ity and that as
men they do not limit their interest to those mat-
ters which are purely parochial as distinct from
national, and which are their normal daily duties.
A suggestion for a national campaign aimed at
inducing a wide and appreciative knowledge of
electricity’s place in the modern home and in the
factory may, therefore, be of interest to this Con-
vention and I propose to outline in brief some of
the methods which might be employed.

1 have explained the difference between national
and localised campaigns but it must be remem-
bered that the cumulative effect of the more or
less localised campaigns, especially in national
Jjournals, is one which builds, in effect, a skeleton
national campaign. In the localised campaigns
there are the contributions not only of the power
supply authorities but also of the traders. Taking
one issue of two Johannesburg daily papers, you
find no less than 16 advertisements directing
attention to particular brands of domestic elec-
trical equipment. That cumulative effect is an
advantage which electricity possesses and the task
of those who would formulate a national propa-
ganda campaign is, therefore, simplified to a con-
siderable degree.
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1t might be well here to enumerate what should
be regarded as those points upon which special
endeavour could be directed. The wider use of :

(a) Electric stoves ;

(e) General huuwhnld appliances—the vacuum cleaner,
the washing machin, electrio kettlo, iron, sewing
machine nl\d o score of other mechanical aids which
are offered to the modern housewife ; and

(f) Botter houso lighting.

All these, of course, are the subject of consider-
able local propaganda but that propaganda aims
mainly at a sale of a particular brand of appliance.
1t is confined almost entirely to the advertisement
columns of a newspaper and, therefore, is regarded
by the readers as being perhaps a little extravag-
ant in its claims. There is in my view very
definite need for supporting propaganda aimed
not at selling particular products but at imparting
knowledge which promotes a keener apppreciation
of the services electricity can perform.

Presuming an agreement upon the points set
out above—even if it is an agreement arrived at
simply to give a basis for argument—we can now
return to consider the methods to be used in
making national propaganda.

Firstly there are the avenues of paid advertise-
ment in newspapers, periodicals, cinema slides and,
if the new Radio Board of Governors gives effect
to the hint thrown out by the Minister of Posts
and Telegraphs, over the air. These chnnnels are
relatively and the i
in natmnal newspapers alone in both official lan-
guages would very easily run into five figures.
I hasten to say that I am a firm believer in the
value of newspaper advertisment and no campaign
can be really successful without the use of news-
paper advertising columns. The same may be said
of paid-for-propaganda in periodicals and for cine-
ma slides and the radio. But to investigate the
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ibility of such a paid-for campaig:
is beyond the scope of this paper and I feel that
our discussion is likely to be more productive if
I draw attention to a little-exploited channel whien
is offered in the editorial columns of newspapers
and magazines. You are familiar, no doubt, with
the weekly or fortnightly electricity pages which
are features in some newspapers. They are, of
course included because they attract considerable
revenue for the firms suppplying appliances. But
not infrequently the editorial matter falls below
the standard one would like to see maintained.
There are, of course, exceptions to this. I am
aware that the monetary benefit to the news-
DPapers is not the only reason for the appearance
of these features—it is appreciated by Editors
that they serve the public good and it is for this
reason that I feel that most newspapers would
be willing to co-operate with any body whose ob-
ject it was to suppply good and readable articles

upon electrical home-making and appliances .

That brings us to the point where we can con-
sider whether or not the bodies primarily con-
cerned with power supply could not meet this
want for good articles. At present there is a
fairly large amount of matter available in the
larger centres but not means of its interchange.
Good articles appear in the Cape pappers but are
seldom seen in the Transvaal or Natal or Fras
State papers, and the opposite is also the case.

there were a central organisation for distribu-
tion of such propaganda articles that loss of good
Material would be obviated and the fulfilment of
that ideal is one of the points which I would
especially bring to the notice of this Convention.

at does not mean the setting up immediately
Of an elaborate organisation such as the Electrieal
Development Association of Great Britain, but
Dossibly of a central office under direction’ of a
Committee through which newspapers could be
Supplied regularly with such matter as they can

Pbrint without elaborate sub-editing and rewriting.

f1681



One source of suppply for such articles would s
stated, be in the newspapers themselves.
articles now published are mainly written by stnff
members and there can be little doubt that the
newspapers concerned would be willing to permit
reproduction in other journals at different centres
in return for a supply of other material. Certain
of the newspapers do exchange articles at present
but I have no doubt that generally an exchange
agency would be welcomed. To be fully effective,
however, the organisation would have to draw
material from other sources as well. While I wish
to make it clear that I do not suggest that the
busy electrical engineer should sit down and pro-
duce propaganda articles, it is a fact that on the
staff of many electrical undertakings are persons
especially competent to undertake the supply of
articles. There are, for instance, demonstrators
and show-room attendants who, even if they have
no journalistic ability, definitely have the neces-
sary knowledge and articles drafted by them
might be prepared for distribution by persons
who are better skilled in writing. It is obvious
that the costs of such a scheme would be infinite-
simal when compared with that of a large national
advertising campaign, while on the other hand it
must be similarly clear that the eventual benefit
flowing from such propaganda which appears. of
course, in editorial columns, would be very con-
siderable. 'There is no doubt that while the news-
papers woold be willing to carry such propaganda,
they would also expect some quid.pro quo in the
shape of paid advertisements. However, most of
the power concerns do spend not inconsiderable
sums already in paid advertising and it is reason-
able to think that this advertising would itself
be sufficient to induce the newspapers to aceept
the position.

Hitherto I have dealt only with the large news-
papers, but it is clear to-day that the need for
a national propaganda is even greater in the
country districts, where small newspapers have
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an intimate circulation. It is a well-known fact
that such newspapers do make readily use of such
material as is supplied to them by national bodies
seeking to make specific propaganda. One need
but mention that the press service issued free by
the British Empire Exhibition authorities was
welcomed by the country editor, and the small
news service conducted from the Publicity Office
of the Electricity Supply Commission has been
similarly welcomed. This news service, I may
explain, contains articles of general women’s in-
terest on electrical topics and also a certain amount
of propaganda for “ESCOM,” the monthly journal
which the Commission issues as an organ of
national propaganda for electricity. Eight or ten
items per month are sent out to 70 selected news-
Papers and such returns of cuttings as have been
made show that the news service is achieving its
object. It seems, therefore, to me that a very
valuable field lies in the country newspapers. And
the field should certainly not be ovelooked in any
national propaganda campaign.

That, in brief, is an outline of the suggestion I
put forward, and, backed by the knowledge that
in the larger centres at any rate electricity is
supplied at a cost which gives electricity no rival
in the domestic fieldi—there may be a gasometer
explode with indignation at the expression of this
sentiment—I feel certain that some considerable
good would follow any efforts to give effect to
the suggestion.

DISCUSSION :

The President : Gentlemen, Mr. Le Mare’s in-
teresting paper deals with the necessity for
Dublicity and propaganda in the electrical field and
urges National rather than localised effort in this
direction. This is a subject which should lead to
& great deal of discussion, and our thanks are
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due to Mr. Le Mare for his paper, which is now
open for discussion. We will continue for a few
moments only prior to taking refreshments.

Mr. W. H. Milton (Electricity Supply Commis-
sion) : Mr, President and Gentlemen, I would like
to thank Mr. Le Mare for his very excellent paper.
There is one aspect of the subject which is men-
tioned in the paper and which, to my mind, has
an important bearing on the problem, viz., the
mention of the natural variation in prices for
electricity which one must expeet in this country.

The difficulties with which a centralised organi-
sation would be faced in handing out articles for
national use are to my mind, fairly obvious. It
is extremely difficult for any central body to de-
cide what prices are, as descri .

“reasonable,” and therefore render electricity com-
petitive for complete domestic application. The
costs of electricity’s competitive fuels vary so

videly.

There is another aspect of the paper which
requircs careful thought—that is the question of
water heating. With regard to the remark that

“electricity can compete favourably with other
means of obtaining the required object,” in my
own personal view, I think the project of electrical
water heating is a most dangerous one when in-
cluded in an advertising campaign for the more
extensive use of electricity. Whilst I am person-
ally satisfied that the use of electricity in this
country in many places can very satisfactorily
compete with other forms of energy supplied for
general household purposes, I am not at all satis-
fied that the same applies to water heating; in
fact, fmm the point of view of my own investi-
gations, there are very few places where you can
safely say that water heating can be introduced
into the home economically in competition with
other forms of water heating. After all, the ex-
tent of the use of electricity for water heatuag is
probably of the order of 200 units per month in

(1681



the average household. At 4d, per unit, the cost
would not be very much less than 10/~ per month,
and in many households you will find the usual
fuel will provide not only the water, but cooking
for much the same figure. It is, of course, ad-
vantageous to suggest that with the introduction
of the electric range, electric water heating should
also be adopted, but on no account should the
prospective users be mislead on the question of
the cost cf heating water electrically,

As regards water heating, there is, I think,
another well-known disadvantage which I think
might be very well aired at this convention—that
is in most cases the householder adopting electrical
water heating for the first time is frequently
mislead into buying on price and price alone. The
necessary capacity is apt to become a secondary
consideration and where you do meet with dis-
satisfied consumers who have adopted water heat-
ing and who are not worried about the price,
you will find in almost every case the trouble
arises from the introduction into the home of too
small a container. The normal draw off is as
rapid that in a short time only cold water is ob-
tained. The other trouble frequently experienced
is due to scale on the insert tube. The scale acts
as a cheap insulator and in extreme cases leads
to the destruction of the elements.

I think these points should be kept well in mind
When discussing this question of national propa-
ganda, and I think the views of the general body
of members on_these aspects would be welcome
to the author of the paper.

Mr. George H. Swingler (Capetown): As one
Who has been responsible for a good deal of propa-
ganda and advertising in connection with the
development of a demand for electrical appliances
and the more extensive use of electricity, particu-
larly for domestic purposes, I would draw attention

the need for exercising very great care in the
Style and wording adopted in these media, and
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also in the selection of the apparatus or service
which is being “pushed.” My advice in this mat-
ter is that on no account should Municipal Elec-
trical Engineers associate themselves with any
advertising or propaganda matter unless and until
they are fully satisfied that the appliance or ser-
vice concerned will fully fulfil all that is claimed
for it, for the reason that the expense incurred
in advertising can only too easily be completely
wasted by the amount of harm which one disap-
pointed consumer is in a position to do, and in
this connection I would remind you that adver-
tising undoubtedly is expensive. Because of this,
and with all due respect to the smaller undertakings
whose difficulties in the matter I appreciate, T
would add that unless the energy charge for cook-
ing purposes be brought to 1d. per unit or less
and for water heating to {d. per unit downwards
and specially unless there is a potential opening
for the use of electricity for those purposes it will
be found more profitable to save money in what-
ever way may be possible in the course of normal
development rather than to throw good money
away in advertising the advantages of an “all-
electric” house in an attempt to foster artificial
development in a direction in which it is fore-
doomed to, say the least of it, lack of success.

That electricity is entirely satisfactory for heat-
ing and cooking purposes at a charge of id. per
unit is,, I think, evidenced by the fact that in
Capetown through our hire purchase scheme alone
some 14,000 electric ranges as well as a large num-
ber of other domestic appliances have been sold by
the Electricity Department in the course of six
years and where the Council has spent through
that scheme no less than £586,000 to date with
local dealers in appliances and electrical wiring
contractors. I am convinced, however, that this
result would not have been obtained had not a
programme of propaganda and advertising been
inaugurated at the same time as the hire purchase
scheme. Even so the difference between receipts
for the sale of appliances under the scheme and
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the cost to the Department of the appliances in-
stalled amounted during the first year to 15/~
per kW. installed. This figure has, however,
been steadily reduced and during the past three
vears the balance has been the other way. The
debit balance, however, was looked upon as a
development expense, a view which is held also
by other large undertakings who have embarked
upon an intensive development scheme of this
nature. v

I do not think that the examples of advertising
©on a national scheme illustrated in Mr. Le Mare’s
baper are suitable for South African conditions
where the distances between centres, the climatic
cenditions and the activities of the towns differ
50 widely. To my mind national “advertising”
should so far as participation by Electricity Under-
takings is concerned be more in the nature of
national propaganda directed at increasing sales
of electricity, for to my mind advertising in the
sense of inducing persons to purchase particular
types of appliances is essentially a matter for
dealers themselves. If this can be arranged ‘on
4 national basis, so much the better. The propa-
ganda to which I refer is in the nature, for ex-
ample, of contributing articles or advertisements
Telating to the use of electricity to papers which
circulate throughout the country such as, for
example, “The Ladies Pictorial,” “Escom” and
others,, although in addition to that there is no
doubt but that in the larger centres similar steps
Would need to be taken in addition to create
Special local interest through the medium of ad-
Vertisements and articles such as appear, for ex-
ample, in the electrical page of the “Cape Times,”
“Cape Argus,” and “Die Burger.” This point is
of particular importance in the larger centres
through the competition which is met with from
other sources of heat, light and power, so making
it necessary to keep prominently before the minds
of the local public the service in which we are
Pbarticularly interested.
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Councillor Allison (Pietermaritzburg): M.
President and Gentlemen : At the outset, T would
like to tender my congratulations to Mr. Le Mare
on his very able and explicit paper. 1 am quite
sure I am voicing the opinion of all present when
T say the paper is a most interesting one and is
appreciated by all.

I am extremely sorry to see that the Press,
usually so much in evidence, especially at Political
Meetings, are conspicuous by their absence. I
sincerely hope that the proceedings of this meet-
ing will'be given full publicity in the Press.

I think I can safely say that in Pietermaritz-
burg, we have found that a splendid means of
publicity is the giving of cooking demonstrations
at intervals, both for Europeans and Natives. Mrs.
Bush who is sent round the country by the Elec-
tricity Supply Commission has been of very great

i to us in Pi i in
ing and making the use of electricity more popular.
Cooking demonstrations in Pietermaritzburg have
now become very opular. These demonstrations
give the ladies ‘the opportunity of meeting to-
gether, and a friendly spirit of competition is
encouraged by the presenting of prizes. First of
all our worthy Engineer offered prizes himself,
and during my period of office as Mayor he in-
duced me to offer prizes, Prizes are now being
provided by the Corporation, and I can assure
you the competitive spirit among the ladies is
haying a very beneficial effect from an advertising
point of view. The ladies are very enthusiastic.
Mrs. Bush demonstrated how to make scones in
a certain way. A prize is then offered for com-
petition at the next cooking demonstration for
scones made according to the recipe given, and
the resulting competition has been particularly
keen. In most instances electrical goods are
given as prizes and the winners have therefore
to consume more electricity when using their
covetted prize. The proof of the pudding is in
the eating, and once electricity is used consumers
continue to prove its undoubted benefit.
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We have had Councillors in Pietermaritzburg,
and I daresay there are Councillors in other places,
who contend that as the Council has the monopoly
in the sale of current, there is no necessity for a
competitive price being charged. This view
should not be taken. Although wood and coal
cannot possibly be compared with the cleanliness
and vtility of electricity, it behoves all those whose
duty it is to the public to distribute current to
endeavour to meet consumers in every possible
manner. 4

In Pietermaritzburg we found that, although
We gave 107, discount off our accounts and 14 days
in which to pay accounts there was a considerable
amount of irritatign caused on account of the
meter readers having to go round continually
throughout the month. Some of the meters were
only read on the 14th or 15th of the month, mak-
ing the period of grace expire on the 28th or 29th.
This had_the effect of preventing many people
from taking advantage of obtaining discount by
Daying their accounts within 14 days of rendering,
and effected mainly the poorer people of the com-
munity. This grievance has now been removed
and customers are now given thirty days in which
to pay their accounts. T agree with Mr. Swingler
of Capetown that the secret of success is to have
satisfied consumers.

1 hope that other members will be able to put
before us information which will assist all con-
cerned to sell more current for the good of the
Community.  (Applause).

_Councillor MeLean (Port Elizabeth): T totally
disagree with Mr. Swingler in regard to our not
advertising as much as possible. The large towns
in the Union, particularly Cape Town, pride them-
Selves on the fact that their advertising helps
the smaller towns, as though they were doing it
for that purpose (laughter). They talk that way,
and the peculiar thing about the representatives
of these big towns is, that they say, “We do the
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‘writes-up’ etc.” As a matter of fact, most of
the information regarding these things come from
America.

I, as Chairman of the Electricity Supply De-
partment of Port Elizabeth, have not spent, as
Mr. Swingler has spent, £,300 on advertising
and lost £8,000 in opening show-rooms—which in
my opinion is a mistake from an advertising point
of view. Show rooms in Port Elizabeth are left
to private enterprise; and we ought to encourage
private enterprise in ion with sh %
If we did, we would then get a lot of our advertise-
ments free. But, in fact 1 would go further and
state that this type of advertising shall be left
entirely to private enterprise.

Mr. Swingler also wants us to believe that no
good purpose can be served by advertising, and
gives us a reason that we might make a mistake.

Now, the other commodity, gas, is advertised
every day, and not by the gas people alone, but
by electricity people at Conventions like this
(laughter). We are being told, as a matter of fact,
that gas will win the next war. So far as I know,
it was gas has started all the previous wars.
(loud laughter). So far as water heaters are
concerned, in my experience, they are very useful
things.

I feel that the bigger cities and any other
Association available, mentioned by Mr. Le Mare
should endeavour to assist the smaller towns in
advertising electricity. After all is said and done,
if there are dangers—and it is only you technical
men who see the great dangers—the use of elec-
trical appliances are comparatively safe where the
householder is concerned. I feel certain, Mr.
President that if the big cities dropped the idea
that they must not advertise because it is helping
the other cities, much more progress would be
made. T do not think I am giving anything away
but our Chairman tells me that Johannesburg

‘4l



helps Pretoria every time it advertises; I do not
know what Pretoria has got to say about that.
Be that as it may, I, along with the others wish
to thank Mr. Le Mare for his paper. It has been
a most illuminating paper, and one which at least
the Councillor members can understand.

Councillor Spilken (Umtata) : 1 would like to
say candidly, that this has been a most important
and most interesting paper to me. Not having a
technical mind T am not an Engineer, but from the
point of view of publicity I want to say that Mr.
Le Mare must be congratulated on his very fine
effort. It has definitely inspired me with a lot
of ideas, when I get back again, to put forward
the selling of current through publicity, and 1
for one would welcome any ideas, I will certainly
make a point, Mr. Le Mare, of uiilising your ser-
vices in future, to forward those important wares,
and T do hope that other centres will take advan-
tage of your services as well—if you give them
gratis (launghter).

T would like to say, Mr. President and Gentle-
men, that, on the question of water heating we
have managed to work on a rate of id.; and, if
bigger centres find it very inconvenient they can
always come down to Umtata and get free current
for their baths; we will always accommodate them
and show them how it is done.

In conclusion, I have not very much to say,
because the speakers previous to me had a lot of
wit; I am afraid I have not got to that stage yet;
but'T must say this has been a most interesting
paper as far as T am concerned and T will take
back with me a lot of new ideas; and I do hope
that on the next occasion, I attend a Convention
at Durban, I shall be able to suggest something
to the members of this Convention in connection
with propositions which I have already proved,
and which will probably help them as well,
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Mr. Horrell (Pretoria) : T would like to con-
gratulate Mr. Le Mare on his valuable paper.
It is undoubtedly a most interesting one, There
is no doubt about it we should advertise more on
the basis that he suggests, but whether that
should be on a national basis in South Africa 15
problematical,

I feel, however, there might be a possibility of
say the Reef towns and Pretoria joining in with
J g and advertising in'the Joh
burg papers. It could be done on a large scale
and provided it was done well, T feel we should
all benefit,

I quite agree with Mr. Swingler with regard -
water heating, if you conscientiously cannot tell

will

a e , it is
far better to let it alone. Unfortunately we cannot
say water heating is successful in Pretoria. This
may be due to the hardness of the water which
causes the elements to become coated with lime
and become inefficient or to the initial cost of the
installation,

Mr. Harvey (Springs) : The paper we have had
on publicity by Mr. Le Mare, T think is an excel-
lent one, and we must all agree that publicity is
bound to bring results. What we have got to take
care of is, we have to supply the goods, as it were,
Well, we have the goods. Some time ago, the
Electricity Supply Commission was going to start
adepartment for approving of electrical apparatus,
appliances and so on; I think if the Electricity
Supply Commission were to start this department
and approve of certain appliances, and cut out the
inefficient ones, we would be bound to have
success.

Tt does not matter what you push, so far as
water heaters are concerned I am glad to find
everyone more or less finds them a success. We
are pushing them at Springs, and they are proving
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a wonderful success, The only thing to look after
is the cleaning, which, if the municipality could
undertake, would be an’ excellent thing.

Councillor Morrell (Capetown): Mr. President
and Gentlemen, I feel with others, that I must con-
gratulate Mr. Le Mare on his paper. In the first
place I think it is well conceived; but in my own
instance, I disagree entirely with him. National
advertising as such would hardly be beneficial to a
City such as Capetown-at least, that is my opinion
—since the greatest competition we have there
comes from the gas companies, and when one
realises these gas companies have show rooms
and _actively engage in propaganda, I am of
opinion the best method in which we can advance
the interest of the sale of electrical installations
and electrical appliances. is by entering into the
arena and going out for the business whole
heartedly. In this, I think Capetown has been
very successful. We have had our trying times,
but have also brought sales to a stage when our
best efforts have been warranted, Capetown must
concentrate, in my opinion, on its own area, re-
cognising at the same time that its efforts in its
own area are conductive to an expansion of sales

other areas of electrical appliances, and
incidentally the greater use of electricity.

I can hardly see that a change in its policy at
this stage would be warranted, because we have
gone very thoroubhly into the question, and
placing it upon a commercial basis, we find that
concentrating on our own area, and realising that
we cannot ask the outlying areas to support us,
the method which we have adopted has proved
very successful.

As far as Port Elizabeth is concerned, in sup-
porting national propaganda, T have in mind that
some few years back they were aproached at the
same time that Capetown was approached on a
national scheme of advertising similar to that
which was introduced by the E.D.A. into Great
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Britain. They did not embrace the idea very
whole-heartedly, in fact, I think they turned it
down. We in Capetown are willing to help and
assist such schemes, since we realise that by
helping them we are helping ourselves, We then
supported the scheme put forward by a monetary
contribution of £100; which was on a basis with
other large cities.

1 can only say this is a very important subject
from the Councillor Members” point of view; and
as well as heartily appreciating the many points
which have been brought forward, and speaking
broadly upon the paper, T feel that the subject
matter should come before the electricity com.
mittees, of the various municipalities, and receive
further’ consideration.

Councillor F. B. Allen (Roodepoort-Maraishurg)
1 wish to congratulate the author of the paper
because he has introduced a subject into this
Convention, in which the ordinary layman, may
take part.

Publicity is in the forefront of industry in the
world to-day, and if electricity is to serve its
purpose throughout the Union of South Africa,
it must also use this industry in promoting its
own interest. As electricity is a national industry,
publicity should, of course, be on national lines.
The criticism that has been offered this morning,
to my mind, has been chiefly concerned with detail
and has not, taken into account the main topic of
this paper.

I find the main conception is that the principle
should be decided that there should be some cen-
tral body in South Africa which would co-ordinate
the publicity interests and ensure that in regard
to general principles, there should be a uniformity
in connection with articles apearing in the Press
of this country. It has no concern with details
such as the price of electricity in a small munici-
pality.
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Now, sir, it will be appreciated that for small
municipalities a paper of this kind is of great
value— (hear,hear) —because it readily falls with-
in the province of Municipal business. We provide,
or we are the channel through which the elec”
tricity is provided. The people who are selling
these various commodities will see to it that as
the industry develops, the supply is met and they
will advertise the articles required.

If we go into the question of sales of electricity
say, on the Reef, we find various prices charged
for electricity, and therefore all kinds of diffi-
culties arise in connection with publicity. Some
municipalities, with justification have to provide
out of the revenue from electricity substantial
amounts for the relief of rates. As regards the
question of the Reef combining for the purpose
of advertising electricity to my mind that may
come, but it is subsidiary to the main purpose of
this paper which is to ensure uniformity in propa-
ganda work in this country. In order to get the
best benefit out of the paper Mr. Le Mare has
given us to-day, the Association should come to
some general conclusion as to the advisability or
otherwise of having a central bureau or authority
responsible for communicating uniform propa-
ganda through the Press of this country. And, sir,
for that reason, I have great pleasure in com-
mending this paper, and T do hope that something
will be done by this Association which will enable
the smaller municipalities to derive some practical
advantage therefrom.

Mr. G. G. Ewer (Pietermaritzburg) : Mr. Presi-
dent and Gentlemen, T would like to thank the
author for his excellent paper. T am a great be-
liever in publicity. When I was in London a few
vears ago, I was in close contact with the British
E.D.A. and T am still a keen supporter of its work,
in fact, Pietermaritzburg is affiliated to the
British E.D.A.

As far as South Africa is concerned, T look upon
the “Escom” Magazine which has been circulated
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by the Electricity Supply Commission at a very
small cost, as one of the finest Electrical publicity
methods we have in this country to-day, and I
would suggest that any small towns who have not
vet had details of it, should get them as soon as
possible.

I find publicity of great assistance to my
Council's undertaking; and our cooking demonstra-
tions are one of the best methods of getting addi-
tional domestic apparatus used. When we arrange
these cooking demonstrations, which are held
monthly throughout the year we get the local
contractors to lend us stoves and other apparatus,
and there is a general talk on these by the
demonstrator. We also have regularly every year
an electrical exhibition, which is also a very good
means of propaganda. The electrical contractors
of the town, co-operate with the department and
put up a very good show on these occasions,

With regard to Eletric water heating; this has
really nothing to do with publicity, excepting that
people seem to decry it in some cases. 1 am a
firm believer in electrical water heating, and I
feel we should tackle it in the same way as many
overseas towns—that is as an off peak load. There
is mo reason why current should not then be
supplied at about }d. a unit. In such cases, we
can compete with other methods. Tf we cannot
“beat them on cost, at any rate, we can beat them
in convenience (hear, hear).

I find the Press generally in Natal very sym-
pathetic. Although it may cost a good deal, T feel
that Mr. Le Mare’s idea of some central organisa-
tion to co-ordinate Electrical publicity work is a
good one; I would like to support the last speaker
and suggest that we ask Mr. Le Mare to meet
the Council of the Association—perhaps  to-
morrow morning—to discuss ways and means and
see whether we cannot make a start in a small
way. If we do this, it does not mean that Capetown
or Johannesburg, or any of the big towns need
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drop their efforts. We could start in a small way,
co-ordinate things and get publicity matter going
throughout the Union. It would help the small
towns, and to a certain extent, the bigger towns.
1, therefore, make a definite proposal that we ask
Mr. Le Mare to meet the Council and discuss the
matter further. (Hear, hear and Applause).

Mr. J. W. Phillips (Bulawayo) : I have always
understood that this was the Association of
Municipal Electricity Undertakings of South
Africa and Rhodesia. I find here that Mr. Le
Mare has put down ten major centres, but has
forgotten a major centre—the major centre of
Rhodesia. 1 know Mr. Le Mare has classified the
towns according to population; and of course, we
with a population of only 12,000 or so would be
out of it; but there are at least one or two towns
in that list whose annual sales do not come up
to those of Bulawayo.

I mention that because we also sell after a
certain quota, “juice” for domestic purposes, at
4d. a unit.

The main reason, however, for getting on ‘my
feet is that I have just received a contribution
from my assistant, Mr. Sibson, who, you will re-
member attended the Convention last year re-
presenting Graaff Reinet and which he has asked
me if T would be good enough to read.

Mr. A. R. Sibson (Bulawayo): Mr. Le Mare is
to be congratulated on introducing this very im-
portant subject to the Convention. As he points
out, except for a few isolated instances in the
larger towns, very little in the way of publicity
work, with the object of advancing electrical de-
velopment is done. At the same time, it is very
difficult to see how anything in the nature of
propaganda through the ncrmal press-channels
can be achieved, except in the larger towns where
newspapers with ample space facilities exist, and
where large scale advertising by Electrical Firms
is present to give the necessary stimulus to
Editorial inspiration.
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It is true that there are large newspapers cir-
culating in the country distriets, but the electricity
consumer is a parochial creature, and needs to be
approached from the local angle.

As a result of lack of publicity in the small
towns, Electricity Departments are usually
bracketted mentally with sanitary schemes and
slop-water removals. In this connection I should
like to submit a suggestion, which where it can
belcan-ied out, will be shewn to be of considerable
value.

The Durban Electricity Department have
pioneered the Monthly Bulletin idea, and the bene-
fits that have accrued from this system of pub-
licity must be incalculable, but there is no reason
why the same idea should not be adopted in
smaller towns, particularly towns where lack of
newspaper facilities render efficient press pub-
licity out of the question. The material for such
Bulletins could be circulated as Mr. le Mare sug-
gests from seme central publicity office, or con-
tributed to from local sources according to the
Jjournalistic talent available, while the Bulletin
could be made to pay for itself by the inclusion
of advertisements from local dealers which need
not necessarily be electrical. The advertising
value of a publication which enters free to the
home of every electricity consumer would not be
lost on keen business men.

To lend force to the argument, a few copies of
such a Bulletin which was published monthly in
Graaff-Reinet are submitted: this has undoubted-
ly done much to foster the electrical development
of that town. While admittedly adding one more
load to the onerous tasks of the over-worked
Electrical Engineer, it nevertheless goes to prove
the ancient dietum that, the hardest worked man
can always find time for something else to do.

Mr, A. E. Val-Davies (Visitor): Mr, President
and Gentlemen, I would like to support the views
expressed in the paper just read, and I would like
to add a few remarks of my own.
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It has struck me that the tone of the discussion
has been somewhat pessimistic. One would think
that development in South Africa has been dis-
couraging; I see no cause for any pessimism;
bearing in mind the time which has elapsed since
the value of the domestic load was realised, the
figures are quite remarkable, and they indicate
that whatever the process of development may be
the result is, I consider, satisfactory.

My own experience in the smaller towns has
been rather interesting, I have found that it paid
to develop the small demand and not to try to
rush the public into a large expenditure. In the
smaller towns, the proper method of developing
the municipal domestic load is to start with the
common iron, kettle and toaster. I find that the
best advertisement for development is the satis-
fied housewife.

There is one means of securing publicity which
can easily be extended. I have often recommended
that on the monthly bills for electricity (which
reached the consumer direct), a blank space should
be left, about 4” by 2”, on which a legend (changed
month by month), can be imprinted by means of
a rubber stamp. The definite impression of the
rubber stamp immediately attracts the attention
of the consumer. The legend can be changed
periodically; it should not be printed, because the
rubber stamp attracts more attention. It is a
simple matter to stamp these forms each month,
and they reach the heart of the demand—the
consumer.

Councillor Middlebrook (Durban): My words,
sir, will be very few. I do think we have been
dealing with a great deal of detail. Some of it
has been illuminating and helpful.

In our discussion on the position, from the
national point of view, we have to take a broad
view as to whether or not national propaganda is
g:ing to be of assistance to us—or, so it appears

me.
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I think the author concentrates on which of
the methods would be best in the interests of the
sale of electricity for the whole of the Union; and
1 think, if we are to reap anything practical, 1
should like to support Mr. Ewer and suggest that
the matter be referred to the Executive for con-
sideration, and that they bring up some definite
scheme at' the next convention (Applause).

Mr. Dawson (Durban): Mr. Le Mare has set
out in his paper a suggestion for the commence-
ment of a campaign to increase the use of domes-
tic appliances but has disregarded what is to my
mind the far more important aspect, namely the
industrial demand,

The rates given in the paper are definitely at-
tractive to the domestic consumer, so much so in
fact, that most of the undertakings are pressed
to cope with new installations and demands due
mainly to the low unit costs of 4d. to less than 3d.
and where the rates are not economical it is a bad
policy to sell appliances as that will result in un-
satisfied consumers,

The large amounts advanced by the municipali-
ties on the hire purchase scheme do not, I think,
represent all the appliances sold as they do not
include appliances bought outright or through the
agents. In the case of Durban, at any rate, ap-
proximately twice the number of stoves and a
larger number of appliances are installed to those
purchased through the hire purchase scheme and
I think this should have been made clear in the
paper.

The paper would have been considerably more
valuable if the author had given some indication
of what the probable results of this campaign were
likely to be to the ten towns selected for his
illustrations, over and above what they were now
doing, as it seems to me that these towns would
have to bear most of the costs of any such cam-
paigning as suggested.
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Referring to the table showing the percentage
of current consumed to the cost of the appliance,
it would have been more helpful had the table
been adjusted to local standards of costs. The
cost of current, for example, averages in the table
about 2}d. per unit, whereas for the large con-
sumption given in this table the average cost
locally for minimum charges and id. per unit
would average about d. The cost of appliances
on the other hand would probably be lower in
America than locally so that the percentages given
would not be anything like to favourable for local
conditions.

To my mind the domestic demand, although a
very valuable one, is well catered for in the towns
selected in the paper and is rapidly increasing
under the combined local propaganda and low
rates, and the direction in which propaganda
should be aimed is in increasing the power demand,
and particularly that demand which is capable of
regulation to be drastically reduced on peak. In
this way will costs be reduced to the benefit of all
consumers while the power load, particularly for
new industries will automatically increase the do-
mestic demand.

The President : The Johannesburg Electricity
Department spends somewhere about £3,000 a year
on advertising, and we are very pleased to ad-
vertise to the benefit of adjoining towns and all
concerned.

For the benefit of those Councillors who have
not been able to attend our Conventions previously,
T would like to explain what has been done in the
past in this connection,

Most of our members will remember that some
two or three years ago. it was proposed that we
should have an organisation in South Africa, some-
what similar to the Electrical Development As-
sociation of Great Britain. Dr. van der Byl of
the Electricity Supply Commission started a pro-
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ject which was supportéd, I believe, by the whole
of these large centres in the Union. Unfortunately
after circularising most of the centres, it was
found, I think I am right in saying, that practi-
cally no support was coming from the smaller
towns and country districts and it had to be
dropped for lack of financial support. The neces-
sary organisation cannot be carried on without
financial support. I think the feeling is that we
should co-operate in this matter and have a nation-
al organisation similar to the Electrical Develop-
ment Association of Great Britain, which is also
assisted, of course, by the commercial community
of Great Britain. I quite agree with this prin-
ciple; I think it was Councillor Allen of Roode-
poort-Maraisburg, who raised that aspect of the
question, and personally I feel very strongly that
it is a matter that should be supported very
largely by the commercial community. Is there
any further discussion on this matter ?

Councillor Fereday (Salisbury): 1 would just
like to add my very humble quota of thanks to
Mr. Le Mare for his paper. This subject is par-
ticularly interesting to us in Salisbury ; I say
“particularly interesting” because we have tried
there to do something along these lines. For a
small municipality, we have spent rather a lot of
money , I think, on advertising. Last year we
spent £500 on advertising, in addition to holding
an exhibition where there was a demonstration
of cooking, which cost a further £400. So an
amount of £900 was spent last year in Salisbury.

Perhaps it is a presumption on the part of a
small municipality to express its views or give
its experiences to an Assembly such as this, re-
presenting very many larger and more important
centres; but I would like to give you a little ex-
perience we had in Salisbury. " Through our
Engineer, Mr. Clinton, who is an enthusiast not
only in advertising, but in other directions—
through his iniative we tried to evolve a scheme
in Rhodesia, wherein all municipalities would par-
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ticipate. A scheme was put forward by him and
sent to the other municipalities, but we found it
difficult—in fact, impossible, to get the co-opera-
tion of all the municipalities, and the scheme has
been shelved.

There are several things I would like to have
referred to in this paper, but the time is late, and
1 will not attempt to go into them at length.

1 was particularly favourably impressed with
the remarks of Mr. Milton and Mr. Swingler as
to the advisability of care being taken when you
advertise; as a commercial man, I feel that one
should be very careful in advertising any project
or article unless you are satisfied it is really
worthy.

All T wish to say, Mr. President, in conclusion,
is that although we have failed in our efforts in
Rhodesia to obtain the co-operation so far amongst
the different municipalities with this advertising,
1 do say this, that, if a scheme is evolved through
the suggestion made by Mr. Ewer or Mr. Middle-
brook—ecovering a general scheme of advertising
—1I think you can look to Rhodesia with confidence
to co-operate.

Councillor Allen (Roodepoort-Maraisburg): 1
would like to second the proposition put by Mr.
Middlebrook, in order to bring this matter before
the Executive as a concrete proposal. 1 therefore
have pleasure in seconding the resolution proposed,
that Mr. Le Mare be asked to meet the Council.

National Propaganda
by G. W. R. Le Mare (E.C.C.)

REPLY TO DISCUSSION.

In reply, I would like to make it clear that the
suggestion I have made does not provide for the
replacing of any existing advertising and publicity
campaigns at present being carried out by any
undertaking. The news service would be supple-
mentary to those.
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With regard to the cost of the service, it i
a little difficult to give a precise estimate but it
seems likely that for a start the service could be
run at an annual cost of approximately £250, This
will provide a number of photographs and a care.
ful selection of articles. The articles would not
be broadeast but would be directed to areas where
particular conditions apply.

The point was raised by Mr. Swingler and Mr.
Dawson that they could see very little benefit
flowing to their undertakings from such national
propaganda. The fact remains that if good propa-
ganda is made it can only have a beneficial effect.
With the conti of the excellent i
now conducted in Durban, and the addition of any
national propaganda, there can be little doubt that
further benefits would follow, and at a very small
cost.

1 agree that there is a need for industrial propa-
ganda and this could quite easily be embodied in
the news services sent out.

Some difference of technical opinion on the
question of water heating was revealed in the dis-
cussion. While I wish to make no comment on
that, it does raise the important point that there
is a need for complete honesty in propaganda. Any
false claims would have a boomerang effect. It
is obvious, therefore, for example, that it would
be very unwise to urge consumers to heat water
electrically in areas where the unit rate was high.

Finally, in response to Mr. Harvey's (Springs)
question about ESCOM Magazine, may I briefly
explain its objects. The magazine is published
by the Electricity Supply Commission in the
national interests of electricity. Its aim is to pro-
mote a better knowledge of the services electricity
can render to the domestic and industrial user.
It is published on a good paper and contains, be-
sides articles of strong propagandic value on such

subjects as electrical cooking, refrigerators, elec-
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tric washing machines, vacuum cleaners, ete., a
fair amount of fiction by wellknown authors and
two or three articles of general interest.

Its circulation for the main part is with the co-
operation of municipalities in_either one of two
ways—the first is that the local power supply
authority should agree to collect the subscription
of 4d. a month by adding that sum to the monthly
account of the consumer who voluntarily becomes
a subseriber. That debit continues until it is can-
celled cither by my Department or by the con-
sumer himself. The other scheme is for the
consumer who wishes to subscribe asking-that the
sum of 4/—, which is the annual subscription, be
added to his account on a month he nominates.

The Convention then.adjourned at 12.15 p.m.
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THURSDAY, November 19th, 1936.

The Convention resumed at 9.30 am. at the
Conference Hall, Empire Exhibition, with the
President in the Chair.

dent : The first item on the Agenda
g is a paper by Mr. Milton entitled
“The Ingineering Aspect of Small Municipal
Electricity Undertakings.” I will now call upon
Mr. Milton to present to us his paper.

The Engineering Aspect of
Small Municipal Electricity

Undertakings.

) AM. (8.A.), LE.E:

Before proceeding to read this paper, T wish to
make it clear that although the author is a mem.-
ber of the staff of the Electricity Supply
Commission, the contents do not necessarily re-
present the opinions of that body but only the
personal opinions of the author.

The engineering or design of the electricity
supply undertakings of the smaller Municipalities
within the Union of South Africa presents a
different problem from that met with in the more
densely populated countries of the world and in
many "instances the problem is ome which is
peculiar to the particular neighbourhood. To
appreciate this, one need only have regard {o the
distance of many towns from the sea ports with
the attendant variation in the delivered cost. of
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imported fuel and also to the fact that the coal
in this country is located principally in the Wit-
bank area and in Northern Natal. The price of
coal as compared with the cost of other fuels used
in power production will vary with the relative
distances from coalfields and sea ports and in this
respect the railage rate though graded and limited
to a maximum figure, nevertheless, in many in-
stances, forms the principal portion of the cost of
the fuel to the purchaser. Crude oil has to be
railed from the several coastal ports of the Union
via main distributing centres to the particular
town concerned.

There is thus a composite cost in connection
with these fuels which requires that the choice as
between say steam and oil plant must have regard
to locality.

The writer has not overlooked the existence of
the local oil and other fuel industries of the Trans-
vaal and Natal, but these sources could only
provide at the moment for a very small propor-
tion of fuel requirements for power purposes.

When setting about the design of an electricity
undertaking for any given town, its type and
situation relative to railway facilities, fuel, water
and markets must be considered. The characteris-
ties of the town are also very important, some
towns are industrial; others are market towns
and others almost em.ire]y residential.

TYPE OF TOWN :

Some towns of the Union which until a few
years ago showed marked signs of development
are to-day altering their characteristics consider-
ably. It will be found that these towns are of the
market and shopping variety, and it seems that
the change can be laid at the door of improved
rail transport facilities and the motor car. Where
the population in the neighbourhood of these small
towns found it necessary fo purchase normal re-
quirements in the immediate vicinity with
present systems of rapid transit, it is now possible
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for the population to visit large shopping centres,
which in the past were too inaccessible and it
there able to select from a wider range of alter.
natives and possibly at better prices whatever is
required.  As far as expense is concerned the
gross cost may be greater than in the past, but
if this aspect is put to the shopper the retort is
usually— “Yes, but don't forget I have enjoyed
the trip which offsets the difference in cost!"

Having first duly investigated and decided the
classification to which a town belongs, the effect
of the introduction of an electricity scheme must
be assessed. It is firmly believed by ‘many that
the introduction of an electricity “scheme im-
mediately gives rise to an influx of industries and
the conversion of a residential town to an in-
dustrial area. Whilst the availability of electricity
is certainly an attraction, industries are business
institutions and as such consider the source and
quantity of raw materials available, the cost of
converting them to the finished product in a given
locality and the cost of transporting the finished
product to its market in conjunction with the
{requency at which deliveries can be effected.
When regard is had to the source of the raw
material and the position of the market for the
finished product, some idea can be formed as to
the industrial possibilities in any small town,

The type and nature of the town will serve as
an indication as to the loading to be expected
on the electricity undertaking and the probable
form of the load curve can then be set down on
paper. The form of the load curve will decide the
number and size or sizes of sets which will most

i meet antici ditions, though
the decision in this respect must have regard to
the nature or type of the prime mover which has
been decided upon. This aspect will be dealt with
at greater length later in this paper,
RETICULATION :

The next feature which requires consideration
is the extent of the reticulation and transmission
network which will be required in order to serve
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the probable consumers of the undertaking. In
Municipal schemes it is more or less incumbent
upon the Municipality to supply all residents who
can afford to purchase electricity. It is not possible
to allocate the actual cost of that portion of a
network required by each and every consumer and
in consequence the cost of the network must be
borne by probable consumers more or less in pro-
portion to the use each user makes of electricity.
In certain cases, of course, outlying sections of a
town may be excluded from the initial scheme if,
taken as a group, it is so uneconomical to include
them that the scheme as a whole would be jeopar-

dised. A decision in this last resper is, however,
always difficult and can usually Le taken when
it is found that consumers in the particular area
are unwilling to guarantee the minima required
to make supply feasible.

The actual cost of a network per mile of re-
ticulation will vary considerably with the nature
of the town. Whilst the difference as between
scattered and densely populated sections would
appear to vary the cost per consumer considerably,
the variation is in some cases offset by the quan-
tity of copper required per consumer and the
weight of poles required. This argument, however,
cannot be applied in every case, as in some scat-
tered areas the minimum size of both copper and
poles is established by practical conditions and
not by electrical and mechanical loading.

SYSTEM OF SUPPLY :
While on this subject, the question naturally
arises as to whether the alternating current or
direct current system should be adopted. In
dealing with this aspect one must not lose sight
of the fact that due to the economics of manu-
facture, it is generally possible to purchase alter-
nating current apparatus at a lower price than
direct current apparatus. This, of course, does not
apply to the universal types of appliances such
as for example kettles, irons, stoves, ete.
item which has come into considerable prominence
and importance in recent years is the wireless set,
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and it is claimed that more satisfactory, cheaper
and better equipment is obtainable for use as
“alternating current main sets,” than can be ob-
tained for direct current systems. The author is
not well-versed in the art of Wireless reception
and cannot express a personal opinion on this sub-
ject. ~ He has, however, heard claims that the
direct current set supplied through a rotary con-
verter will give greater satisfaction than the alter-
nating current set plugged direct into alternating
current mains, Be this as it may, however, there
is no doubt that there is a strong prejudice
amongst “listeners-in” in favour of the alternat-
ing current set,

As any electricity scheme which is being under-
taken by an Urban Local Authority must receive
the sanction of the Ratepayers, side issues of this
description are apt to play a more important part
in the decisions taken than much more vital con-
siderations,

From an engineering point of view, the choice
as between the alternating current and the direct
current systems of supply is not simple. There
are instances in the Union where the direct cur-
rent system of supply has been adopted and
ds ped quite sati; il e most outstand
ing example at the moment being that of
Worcester Municipality, where a 1,000 K.W. direct
current generator was recently installed as being
the most economical means of meeting the re-
quirements of the rising load at the time.

The direct current system can be adopted with
?ﬁclded advantage to the undertaker providing
e 1 i

and more
ly during the early years of development of an
undertaking. The type of undertaking to which
this remark applies is the one where little or no
day load can be forseen, where household fuel
is cheap and plentiful and where there is little
likelihood of the development of an industry. In
such places, the majority of the use of electricity
occurs between the hours of dusk and 9 or 10 p,m.

[194]



and plant must be provided to meet the require-
ments during_this period. From 10 pm. until
Gaylight the following morning little or no use
is made of electricity and this is true of the
majority of the non-industrial towns of the Union.
Sometimes, one finds that the town’s water supply
load being made use of in this manner to improve
the load factor on the electricity scheme. During
the hours of daylight, only occasional use is made
of electricity for an odd domestic appliance.

In a town such as that above described, it is
clear that the direct current system making use of
a battery, would enable the consumers on the
undertaking to obtain greater facilities than is
economically possible with the alternating curvent
system of supply. If the alternating current
system is adopted in such a case, either no supply
could be given during the hours of daylight or the
undertaker is faced with the salaries and wages
puid during the daylight shift connled with the

cost and onerous conditions of operation (as re-
gards plant) during this Tight load period.

With a direct current scheme using a battery,

it is ls possible to achieve the complete charge of the

ry during one or two shifts, leaving the
battery to “stand a shift” without ‘attendance.

In many cases where this system has proved
a failure, the cause does not lie at the door of
defective batteries and effective battery main-
tenance but may be ascribed to a battery of too
small a capacity having been installed in the first
place. It is realised that batteries are tricky things
to handle, but advice obtained from the suppliers
of batteries would, if followed by the engineer-in-
charge, secure every satisfaction to the user.

‘When a direct current scheme is adopted, it is
nevertheless certain that in later years a change-
over to the alternating current system is ln—
evitable if the town develops. This need be n
cause for concern provided the change over is not
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delayed too long as during the period when there
is only a negligible power load the cost of replace-
ment of consumers’ apparatus rendered useless by
the change over will remain small. When the de-
cision has been made with care in the first place
the general excess cost arising from first adopting
direct current and then changing to alternating
current will be found to be more than offset by
past savings on operation expenses and on the
whole the Municipality will have benefitted.

The necessity of providing attendance during
the period when small plants are running has been
questioned from time to time, The “Salaries and
Wages” bill often precludes the smaller Munici-
palities from inaugurating even a restricted hour
service. Automatic plants are on the market which
would obviate the employment of permanent staff
and only involve a small remuneration for part
time services. This subject is again referred to
in the concluding stages of this paper.

Other than towns where automatic plants pro-
vide the only solution, cases of towns such as
those above described are fortunately rare. In
most instances the towns requiring an electricity
service which can be shown to be a payable pro-
position have characteristics which lead to the
selection of the alternating current system. The
reticulation may be scattered or there may be a
possibility that within a reasonable time the
authority establishing the supply can visualise the
necessity of supplying some small nei ing

ity or sol i ial load, both being
features which demand that the alternating cur-
rent system be available for the purpose. In these
circumstances then, it is preferable that the alter-
nating current system be installed initially in
spite of the fact that three shift working cannot
be adopted and that consumers will be left without
supply during the day time. These disadvantages
during the early stages can be weighed in the
balance against the advantage of being in a posi-

tion to supply neighbours or small industrial load:
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at some later date and, in view of ultimate bene-
fifs, the scales are frequently tipped in favour of
the alternating current system.

INAUGURATION :

Several references have so far been made to
the possibility of a town inaugurating a supply;
this means of course, the possibility of inaugurat-
ing a scheme which will be self-supporting. It is
by no means easy to determine the actual extent
of the revenue which is likely to acerue during
the early years after the inauguration of a scheme,
The approximate spending power of a locality
must, however, be known to the designer. This
knowledge is naturally only possessed by Council-
lors and local officials and even then it is some-
what difficult to obtain any definite statement as
they are usually diffident to express forthright
opinions probably because of the fear of giving
offence to their constituencies. An experienced
person, however, can in most cases form a very
fair estimate of probabilities in this direction,
using as a basis the general appearance of the
locality.

It will be seen that these arguments presuppose
a tariff for supply of electricity. This is not quite
as anomalous as it would at first seem, because
in most instances it will be found that if a scheme
is to be adopted at all, the tariffs themselves must
be reasonable. Therefore the assumption that a
reasonable tariff will be applied will enable the
engineer to prepare a scheme from the cost of
Which it is possible to confirm (or otherwise)
Whether the tariffs are i
Ppracticable. If not, then ways and means must be
investigated towards reducing the expenditure
on the scheme possibly at the expense of reducing
the extent of reticulation or hours of supply.

When dealing with the proposals both as re-
gards the power station installation and the re-
ticulation network, every regard must be had to
the requirements for the extension of either or
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both sections of the scheme as time pases. In this
way the danger of over-capitalising a scheme due
to lack of foresight in its early stages can be
avoided and the economical growth of an elect-
tricity undertaking can be safeguarded.

Having formed an approximate idea of the
possibilities and the system of supply which is
likely to be most advantageous, it is necessary to
proceed with the detailed investigations.

CHOICE OF THE TYPE OF PRIME MOVER :

Steam, oil and gas engine driven plants are
always available to intending undertakers in this
country and in some instances water power is also
available. The choice as between these several
types of plant is only difficult at certain outputs
where the conditions become critical as between
the types.

HYDRO PLANT :

Dealing first with water power, the conditions
of stream flow in this country usually lead to the
necessity for the provision of expensive civil
works to secure continuity of water supply. One
usually also finds that the capital expenditure
involved from and including the head box to
the switchboard is extremely high and leads
to a higher annual cost than is the case with
other types of plant available, The cases where
short pipe lines and relatively high heads are
available within reasonable distance of the load
to be supplied are unfortunately very rare. In
some cases irrigation furrows exist which enable
expenditure on civil works to be reduced to a bare
minimum, but in these cases it is usually ex-
tremely dlfﬁcult for the undertaker to secure his
position as regards his water requirements as only
the excess water is available and this excess may
diminish with time due to increasing irrigation
activity. In the circumstances, whilst the position
may be secure at the outset, there is the ever-
present fear that other requirements which have
precedence may increase with time, until the
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waterpower project is in jeopardy. It is not always
cheap or easy to consolidate the water rights for
power purposes at the inception of a small scheme.

The writer would point out that it seems ad-
visable to install hydro plant to the full capacity
of water power available if this is at all possible,
provided the plant so installed is not too much in
excess of the immediate requrements visvalised
for the load to be supplied. For example, if say
a 60 K.W. set would meet estimated requiréments
and the water available limits the maximum to
80 K.W., the latter size should be installed. This
is recommended in view of the fact that the in-
crease in the cost of hydro power plant with size
falls very far short of a proportionate increase,
and to install first one and then another small unit
after a few years results in annual costs over a
long period considerably greater than if a single
large unit for the combined output of the two
small sets had been installed at the outset. It is
usually advisable that provision should be made
for the installation of a quick starting type of
standby unit or units when siagle hydro genera-
tors and/or pipe lines are empioyed.

The data available indicates that water turbine
driven plant may be relied upon for continuous
operation for very lengthy periods, in fact for
years but there is always the ever-present fear
of the type of breakdown which only occurs once
in years occurring at any time during the period
of ‘operation of hydro plant. As the supoly
authority has a very definite obligation to his

to secure of
supply, the quick starting standby mentioned
above may be regarded as an insurance towards
security of supply.

Where water power is readily and economically
avmﬁable. there is no question but that it should
adop!

In view of the specialised characted of hydro
Schemes and the denrth of suitable conditions for
their installation in this country, the prospects of
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making use of such plant rarely occurs and must
be dealt with in the light of the special circum-
stances as and when they arise.

OTHER PLANT :

Before dealing with the subject of the selection
as between the various types of the remaining
prime movers, namely, steam, oil and gas plant,
one factor of considerable importance must be
realised. The development of electricity under-
takings in the Union is proceeding at a rapid rate
and it is the general experience that generating
plant usually becomes too small and therefor
obsolete before the end of its normal economic
life. This has led to the adoption of types of
plant which have a relatively short life and low
first cost. For example, the multi-cylinder high
(rotary) speed oil engine is being installed more
and more often in preference to the former slow
speed unit which never wore out.

GAS ENGINES :

With this aspect in mind, the question of selec-
tion may be further considered. In the case of
producer gas engine plant, it would appear that
the fuel conditions in this country are not entirely
suitable for gas engines required for continuous
service. This country at present suffers from a
deficiency of timber and warrants any conscien-
tious undertaker avoiding denudation of what
little timber does exist. This would rule out char-
coal as a fuel. The relatively high sulphur content
of the anthracite available in the Union leads to
excessive maintenance costs on the producers and
scrubbers. When an attempt is made to make use
of bituminous fuel the tar difficulties are very
real to the engineer in charge of such plant. Gas
plants have been run quite satisfactorily in the
Union, but there is no evidence to show that
crude oil Diesel engines would not have produced
quite as satisfactory results in the capable hands
of the men who have made a success of operating
gas plant. Gradually these gas plants are being
displaced by crude oil plant or steam plant and
this tendency may be taken as a sign of the times.
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. In this connection the author does not wish to
infer that gas plant is not suitable for industrial
purposes.

In industrial plants the need for providing for
continuous growth of load does not arise in the
manner met with on Municipal schemes. Ex-
tensions are usually in the form of blocks of power
requiring their own prime movers. For this reason
the plant does not usually become obsolete before
it is worn out and/or uneconomical. The relatively
low rotary speed units having few cylinders and
which run intermittently throughout the week
seem to produce conditions which suit gas pro-
ducers and lead to very satisfactory results. Where
the question of cyclic irregularity is of importance
and where the tendency is towards high speed
multi-cylinder units, the conditions which then
arise do not appear to make for satisfactory
operation of producers, and as these latter con-
ditions usually apply where it is required to
generate electricity for 24 hours per diem, it
would seem that the nature of electrical loading
for the supply of electricity for general Municipal
burposes places gas engine at a disadvantage.

In the author’s experience, it is many years
since a case was made for the installation of
suction gas plant in a power station of a Municipal
undertaking.

OIL OR STEAM :
The choice then resolves into one between steam
and oil plant.

Within the Union these two plants are only
competitive over a relatively narrow margin of
plant capacity except in special cases. This may
Seem to be at first sight a sweeping statement
but when analysed its truth becomes apparent.
For example, if the peak load to be provided for
is of the order of 200 K.W. this loading inherently
applies to a fairly well-developed town with con-
sequent well-established load characteristics. A

Wn requiring such plant will be found to have
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a load factor of from 30%, to 40%, with facilities

for establishing satisfactory loading during what,
in smaller towns, would be a very light load period.
Where such loading is likely to occur, it will be
found that the annual operating costs of a steam
installation will be considerably lower than the
annual operating costs of an oil engine installation,
due principally to the lesser fuel cost and inciden”
tally to the comparable capital costs of the two
types of plant of this size, For the larger sizes
of plant, it may be considered axiomatic that the
steam plant is undoubtedly preferable.

On the other hand, if an initial installation re-
quiring sets no larger than 50 K.W. is to be
selected then it will be found that once again any-
where within the Union oil engine driven plant
will prove more economical. This choice is in-
fluenced by both the capital cost and consequential
capital charges and also the operating costs. It
follows that somewhere between these two sizes
the choice as to which is preferable will depend
upon the local conditions as regards loading and
load characteristics, water supply, fuel and labour
costs and the provision for capital charges and
obsolescence.

FINANCES :

The question of “obsolescence” is one on which
opinion is very much divided. This term is used
to cover the problems of renewals, depreciation
and actual displacement of plant within the period
of its useful life. The author would prefer to use
these terms with greater accuracy, and apart from
this mention of obsolescence, the terms will be
used hereafter with stricter regard to their
meaning.

Very few oil stations in this country have out-
lasted the life of the oil engines installed, although
in certain exceptional cases oil engine plant has
been completely paid for by way of redemption
of loans more or less concurrently with the plant
becoming obsolete.
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The usual accepted life of oil engine plant used
for continual operation on electricity undertakings
in this country is from 10 to 15 years.

As regards obsolescence, it is unusual to find
that steam plant becomes obsolete within the
period of loans maised to purchase it, although
occasions of this nature have arisen. As far as
steam plant is concerned, the usually accepted
life is 25 years and for hydro electric plant a life
of 30 to 35 years is not unusual. (This paper-deals
with small Municipal plants—in the case of large
Municipalities the position may be very different).

With these different periods in mind it is not
difficult to calculate a reasomble allowance for
pla will natural-
ly vary wlth the a.ntlclpated rate or growth o
load, as the period within which the plant will
become obsolete will vary. Estimates of this
nature are, in general, guess work and no attempt
can be made to establish the period within very
narrow limits, and in any case considerable ex-
perience is necessary before an attempt can be
made at a likely approximation.

Having settled the question of obsolescence, it
becomes necessary to make some allowance for
ion and renewals. D
solescence discount one another in that if the plant
is to become obsolete within the period that the
loan from which its purchase is financed then
if due allowance is made for obsolescence there
is no need for an allowance for depreciation. If,
on the other hand it is anticipated that major
items of the plant will not become obsolete but
worn out, then it is necessary to provide for the
depreciation of the plant to such an extent that
the loan capital involved in the purchase of plant
will not be inflated during the period of the loans
rmsed to purchase the original plant and the items
. Cases in which it is advisable to pro-
vxde for depreciation do not often occur with
steam plant but may occur where oil plant is
installed.
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As regards renewals, it is advisable to provide
for the replacement of certain items of the plant’s
structure which have a known short life. For
example, in the case of oil engines, it is necessary
to replace cylinder linings from time to time and
provision should be made in the costing system
adopted for such schemes to enable this work to
be financed from accumulated funds rather than
that it should fall as a burden on any particular
year's working costs. A similar item met with in
steam stations is for certain portions of the fur-
nace linings and arches, fan runners, etc.

The above indicates the theoretical aspect of the
problem but it is desirable to establish another
fund which may be termed a Reserve or Better-
ment Fund. Whilst it is possible to calculate with
reasonable accuracy the amount to be set aside
to for or iation an
renewals, there is always the risk of an abnormal
breakdown or accident to the plant. Unless a fund
has been established from which to finance re-
pairs, the cost of such work may fall as a heavy
burden to be borne by the working costs of one

vear, possibly at the expense of a deficit.

In some Municipalities surpluses are carried
forward each year and allowed to accumulate to
the credit of the Electricity Department but un-
fortunately this is not the general rule, Where
surpluses do not accumulate it is advisable that a
reserve fund should be established before the
balance of surplus is paid away to some other
Municipal department from which it cannot be
recovered in time of need. After making due al-
lowance for all capital charges including the con-
tribution to depreciation or similar funds, a
reasonable allowance for reserve would be 1% of
the total capital cost of the undertaking. When
the total amount standing to the credit of the
fund reaches, say, 15% of the total capital no
further contribution to the reserve fund need be
made, the extent of this fund, however, will
naturally vary with the particular circumstances
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surrounding each installation and no fixed rule
can be set down to fix the limitations of the fund.

Once the reserve fund has been established on
a sound basis then further surpluses should be
avoided by a suitable revision of the tariffs.

OIL ENGINE PLANT :

When considering the question of the installa-
tion of oil engine plant, the engineer is faced with
the choice as between 4 cycle and 2 cycle engines,
also as between what are termed slow speed and
high speed plants.

This question is one which leads to endless
argument. There is a very strong prejudice in
this country against the use of 2 cycle engines.
It seems to the author that this prejudice has
arisen from the unsatisfactory results which have
heen obtained in the Union from certain early in-
stallations of this type of plant. The hot bulb
ignition type has lead to very high costs in pro-
viding external heating of the bulb due tc the
fact that the sets are often run for lengthy
periods at loads so low that insufficient heat is
retained in the head for ignition unless an ex-
ternal supply of heat is maintained. The modern
two stroke engine does not require the “hot bulb.”
Another argument put forward against the use of
these sets is the extremely high lubricating oil bills
involved, often reaching equality with the fuel oil
bills. This influence which is reacting against the
installation of 2 cycle sets is unfortunate. There
is no doubt that manufacturers producing 2 cycle
plants to-day have overcome many of the earlier
difficulties and it is now possible to purchase
plant of this type which, with reasonable care
should give every satisfaction. The author under-
stands that there is one set in use on a Municipal
undertaking which has endeared itself to the en-
gineer in charge and if the gentleman is present,
he may have a word or two to say when this
paper is thrown open to discussion. The advan-
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tages claimed for 2 cycle sets in comparison with
4 cycle sets are so well-known that the author does.
not intend reiterating them in this paper.

When dealing with the comparison of the cost
of repairs and renewals of oil engine plant and
steam plant, the author has found that engineers
show considerable bias. The comparison is usually
made between the two types of engines alone and
the fact that a boiler and various ancillary appart-
tus is required in connection with the steam plant
is very often overlooked. Remarkable results have
been achieved in regard to low maintenance costs
of boiler plant and its auxiliaries, but on the other
hand the cost of maintenance of this type of plant
is by no means negliable and it serves no useful
purpose to quote cases where no maintenance has
been carried out, because such quotations only
lead to similar quotations of special cases from the
other side. On an average where reasonable
attention is given to either type of plant, the
author is of the opinion that the cost of mainten-
ance of oil engine plant is somewhat higher than
the cost of maintenance of steam plant, but the
margin of difference in relation to the total annual
cost of operating an undertaking is relatively
small, where the sizes of sets installed have been
wisely selected.

A point to be remembered when selecting the
sizes of the units is that, whilst steam plant will
operate satisfactorily at very low loads for long
periods, oil engines cannot be operated below about
% load for any length of time satisfacorily. When
comparing the merits of the two types of plant
it will be found that the best unit sizes will differ
as between oil and steam for the usual Municipal
loading conditions at this stage.

STEAM PLANT :
When dealing with steam plant, the necessity
for the installation of the several types of econom-
ising devices must be given due and careful con-
sideration . The selection as between condensing
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and non-condensing plant is not usually difficult.

e modern methods of oil elimination are suffi-
ciently satisfactory to enable the condensate being
returned to the hot well and as the majority of
the feed waters available require treatment in the
interests of economic operation, this is a con-
sideration. In view of the usual smallest size of
steam plant installed, the efficiency value of a con-
denser usually outweighs the cost of providing it
though in this respect claims are made for the
thermal value of feed water heating by exhaust
steam which compare very favourably with the
thermal value of condensing. This problem, how-
ever, must be given very careful consideration
only at critical conditions which occur where small
sets are installed and where fuel is cheap say 10/—
to 15/ per ton. For larger sized units and more
Kokl eonl Kfcondtanssn il berona oibiihs
best selection.

Where the coal bill is small due to low loading
and cheap coal, the advantages of mechanical
stoking are open to question. Further, the use of
an economiser mnnot be justified in view of the
cost of its installation, and it is only when the
coal bill reaches an apprecmble magnitude that
an economiser can be justified.

WATER TREATMENT :

Before proceeding, the author would again urge
engineers to give very careful attention to the
treatment of water used for boiler feed purposes
and in some cases even for cooling water circula-
tion. The majority, if not all of the trouble met
with in steam plant and some of the troubles in
the case of oil engine plant can be laid at
the door of either boiler feed water or circulating
water. Mr. Sibson delivered a very excellent paper
on this subject at your last Convention and there
m no need for the author to deal further with this

SIZE OF SETS :
Having settled the type of plant where the case
is clear, or when desiring to make a close com-
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parison it becomes necessary to select the best
size or sizes of sets to install.

This only presents difficulties when the oil
engine proposition is being evolved. It is usually
deemed advisable that a single unit shall be
capable of carrying the anticipated peak load for
a period of approximately 5 years. At the same
time, it is advisable that no unit should be operated
below about % of full load for any length of time.
It is common practice to install two sets each of
sufficient size to meet the peak load requirements,
a third set being used for the light load period.
The author is not satisfied that this is the most
satisfactory arrangement. For example, if a plant
is to be called upon to meet peak loads of 25 K.W.,
it will be found that the load curve on such a
station will usually involve loading in excess of
13 K.W. for approximately 3 to 4 hours only each
day, and for the remaining 20 to 21 hours the
load probably does not exceed 7 to 8 K.W. If in
such a case two 25 K.W. and a 10 K.W. sets are
installed at the power station and the two large
sets are run alternately it will be seen that each
of the large sets operates for approximately .
of the total time in any given period. On the other
hand the small set will be called upon to operate
for 32 of the time. If this is accepted, then it
is clear at once that the small set will depreciate
very rapidly while during an operating period of
say 10 years, each of the large sets will have run
for less than 8,700 hours and should still be in
good condition. Actually it is usually found that
during such a period of years the growth of load
will have resulted in the installation of a further
unit of 25 to 50 K.W. capacity and each of the

than 4 hours per diem. Most of the capital expen-
diture on the power station will have been made
in respect of the two large sets which are there-
after, in effect, kept in glass cases, In the cir-
cumstances, it would appear that it is unnecessary
to duplicate the large unit, the requirements of
operation demanding rather that the small sets
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should be duplicated to prolong their life. To carry
this to finality, the same load could be supplied
by three 12} K.W. sets, this arrangement pro-
viding for better allocation of running hours.

Before proceeding, it would be as well to analyse
the requirements in greater detail.

A typical load curve of a small non-industrial
town setting out upon an electricity scheme should
be visualised. Such a curve would be illustrative
of a town supplying say 70 to 80 consumers.
Assume also that a water pumping demand of the
order of 10 kW is involved and that the cornplete
requirements of the town can be pumped within
8 hours. It will be seen that when water pumping
is not required there is a peak load of 20 kW oc-
curring between 6 and 7 p.m. and a smaller peak
occurring in the early hours of the morning say
from 6 to 7 a m. amounting to approximately 7
kW. During the day the load for a number of
hours is only of the order of 2 to 3 kW. When
‘water pumping is required, however, the day load
would rise to 12—13 kW. and be maintained for
approximately 8 hours.

Two 25 kW. sets and one 10 kW. set would
probably meet requirements for a further 2 or 3
vears, taking development at the rate of 10% per
annum, which is an average figure.

The probable operating conditions may be
analysed as follows :—

The 10 kW set would probably carry the entire
load from 11 to 12 at night until about 5 in the
afternoon when no water pumping is carried out
ie, it will operate for say 18 hours per diem.
About 5 p.m. it would be necessary to start up one
of the large sets and this set would be operated
until at least 9 or 10 pm. depending upon the
season of the year, but we can assume that it
Would be run until 11 p.m., i.e., the large set will
run for 6 hours. To run the large set for a longer
period would involve operating it at less than 209,
load and such loading is not conductive either to
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economic or satisfactory operation of diesel units.
The 10 kW set would be running at approximately
20% load at its lightest. If we assume that the
fuel consumption may be expressed as 0.6 Ibs.
per K.W.H. plus an hourly i
equal to approximately 157 of the full load con-
sumption of the set, then for the two sizes of sets
we would get the equations :—

(@) 25 K.W. set :

Total fuel used = 0.6 Ibs. per K.W.H. plus 2.7 lbs. per
hour run

() 10 K.W. set :

Total fuel used = 0.6 Ibs. per K.W.H. generated plus
1.25 Ibs. per hour run.

As the average load factor of such a scheme would
probably not exceed 15%, the average daily out-
put from the plant would not exceed 78 units, thus
making allowance for the daily and seasonal varia-
tions in the shape of the load curve.

The effect of introducing water pumping would
be to increase this daily output of units to 156
per diem improving the load factor to 30%.

Now applying the above assumed data, we find
that the quantity of fuel consumed daily would
amount to :—

6x27 = 162 lbs.
18 x 1.2 22.5 Ibs.
78 x 06 = 468 Ibs.

85.5 Ibs.

The above amounts to approximately 1.1 lbs. per

unit generated, which in such a case would not
vary very far from actual practice.

When water pumping is involved, it will be
necessary to operate one of the 25kW sets for an
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additional 8 hours per diem and the daily feed
consumption would become :—

The above amounts to approximately 0.92 lbs. per
unit generated, which is not abnormal. -

As stated earlier, the author is of the opinion
that this arrangement of plant is not the most
suitable in view of the unbalanced allocation of the
running hours of the sets, and it is possible that
three 124/14 kW sets and a 5 kW set would better
meet the i than the of
two 25 kW and one 10 kW, set. The hours of
running of the items of plant would then
become :—

1-124/14 kW set for 7 hours per diem.
212}/14 kW sets for 3 hours per diem (parallel).
15 kW set for 14 hours per diem.

Actually the period of operation of one 124/14 kW
set could be extended to relieve the hours of
operation of the small set. During the periods of
water pumping, a 12}/14 kW set would be run and
not the 5 kW set.

By ringing the changes on the large sets, the
hours of running of each large set would not be
onerous during periods when water pumping is
required, and better use would be made of the
installed plant when water pumping was not re-
quired by extending the hours of operation of the
individual large sets, each set being run for a
matter of 6 hours per diem longer than would
be the case of individual 25 kW sets.

The fuel consumption on the above basis for
each of the sets would become :—
@) 125 KW set :
4 1.5 Ibs. per hour plus 0.6 lbs. per K.W.H.
. generated.
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(b) 5 KW set :
0.8 lbs. per hour plus 0.6 Ibs. per K.W.H.
generated.

The daily fuel bill without water pumping would
become :—

Bx15 = 19.5 Ibs
14 x08 = 112 Ibs
78 x 06 = 46.8 Ibs

77.5 lbs,

a saving of 8 1bs. per day or 93%, on the previous
arrangement, while with water pumping._.
21 x 15 = 315 1bs.

x 08
156 x 0.6

or a saving of 14lbs. per day or 10%.

From these remarks it will be seen that the
saving in the fuel bill is appreciable in both cases.
The author is of the opinion that there would be
a considerable saving in the operating and main-
tenance costs over a period, which coupled with
the saving in capital expenditure and the saving
in fuel would amount to an appreciable sum within
the useful life of the plant.

The above arrangement is usually objected to
on the grounds of a multiplicity of sets and the
general appearance of the engine room, It is fre-
quently stated that it is difficult to operate diesel
engine driven sets in parellel and when so operated
the total capacity of the two units in parallel is
less than the sum of their individual ratings, In
the author’s opinion these objections are not great
as there are many instances of satisfactory opera-
tion on this basis, but the views of your members
on these aspects would be very valuable,

When the question arises of the extension of
generating plant, the arrangement put forward
by the author will be found to have a wider range
of possibilities than the more usual arrangement,
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Having in mind that there are three 121/14 kW
sets and a 5 kW set in the above station, it follows
that the next step can be a fourth 12}/14 kK set
of & 25 kW set or 36/40 kK set, the existing
plant working in very satisfactorily with any of
these extensions from a point of view of standby
and maintenance parts.

A very valuable discussion should be_ forth-
coming on this general aspect of the problem of
the small diesel engined station, and the author
is looking forward with keen interest to hearing
the views of your Members.

CRITICAL CONDITIONS :

The designing of the outright steam station
presents very little difficulty except at the critical
stages when it is difficult to decide whether or not
economising devices should be installed. There is,
however, considerable difficulty in arriving at a
decision when the crucial stage of development is
reached at which the choice as between oil engines
and steam engines is being weighed in the balance.

The following practical illustration should serve
to indicate the difficulty.

A plant is required to supply 250,000 units
(sold) the maximum demand to be met being 100
kW. it is assumed that coal of about 12 000 B.Th.
U/lb. would cost 24/- per short ton in power
station bunkers and crude oil would cost
£10 10s. 0d. per long ton in the power station
storage tanks. To meet requirements two 150
kW steam sets would suffice and provide a satis-
factory margin for development. The oil engine
plant would comprise three 75 kW sets and 20 kW
set for the light load period.

The following is the estimated capital expen-
diture on orthodox power station equipment (the
cost of the network, being independent of the type
of prime mover, will not effect the issue) :—
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Items of Plant : Steam:  0il:
s and foundations  £2,800  £1,500

Power station buildings
Boilers and auxillary apparatus
Cooling Pond ’
Engines and alternators
Condensing plant, ete.
Sprays and piping
Switchgear ..

Crane N
Wiring and sundries i
Fuel storage bins, etc., or tanks
Contingencies 3% .. .. .

say — £14,800

In order to provide for the sale of 250,000 units,
allowance must be made for auxiliaries and losses
and this allowance is estimated to be 60,000 units
for the steam plant and 37,000 units for the oil
plant.

Comparative estimates of running costs are as
follows :—

Item: Steam:  Oil:
Salaries and wages (allocated) ... .. £L,110  £060
Interest and redemption .. .. .. 1,000 810
Coal for 810,000 units generated . w1100 —

Crude oil for 2
Lubricating oil

Water (nominal)
Maintenance (average)
Sundries, say e
Renewals fund contribution

000 units generated

- 020
25 102

A saving from the installation of oil plant
amounting to £300 per annum is indicated by
these figures (or approximately 257, of the coal
bill). An examination of the details will show
that the comparison has not been weighted in
favour of the oil plant and the decision must be
for the crude oil scheme on the basis of the data.
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The maximum output of the plant without ex-
tension should, however, amount to 450,000 and
500,000 units sold on the basis of usi
factors. If the estimates are reviewed under these
higher loading conditions an increase in the fuel
water and lubricating oil charges would occur, the
remaining items being unaffected to any material
extent. Normal increases wo
Steam — £596.  Crude Oil — £796.

Thus under these conditions the difference would
reduce to about £100 per annum still in favour of
the crude oil plant.

When increased to this extent, however, the
generating plant would become inadequate with
the continued increase in sales and demand which

y be

would take the form of an add.luunal 150 kW
set at least. At this stage it will be found
that the steam plant would result in lower annual
generating cost. Were such a case to arise then
on the lower output, the oil engine plant would be
preferable but if the greater output is in sight
within a reasonable period—say two to three
years—then the steam plant would be preferable
even though more costly to operate in the early
stages. The above example is based on the use
of the plant generally installed in this country.
A steam installation may, however, be cheapened
if fire tube boilers are installed. Once again I
trust this alternative will form the subject of
discussion.

It is necessary at this stage to mention an argu-
ment usually used against the installation of oil
engine plant and in support of steam plant even
in the face of avoidable deficits. The average
variable cost per unit generated is greater with
cil than with steam plant in the majority of cases.
This fact is used as the basis of the argument
that it is not possible to introduce as low a unit
rate into the tariffs with an oil scheme as it is
with a steam scheme. This argument is unsound
and is dealt with later in the paper.
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The difficult decision with which the engineer
is faced at this stage introduces the possibility
of a plant arrangement which has appealed to the
author for some time as possessing distinct
economic_possibilities. 1t is admitted that for
loadings in excess of ,say, 75 kW of peak to say
150 kW of peak (the critical condition depending
on the comparative prices of crude oil and coal)
steam units show a fuel cost considerably below
that of oil engine units. The handicap to steam
lies in the capital outlay.

It is admitted that the life of steam unit in
continuous operation usually far outlasts its use-
fulness as an active item of a small station’s
generating plant. This is not the case with oil
engines which are usually decrepit when the tirs
arrives to displace them with larger units.

Whilst at first sight this appears to be an argu-
ment in favour of the steam unit, actually the
Treverse is the case because, in effect, it is not
possible to make complete use of the asset pur-
chased during its life. Though the plant may be
still relied upon to operate it is no longer required
and it is to be inferred that the plant was there-
fore overdesigned and more costly in consequence,
in the first place,

In these circumstances a single boiler and steam
unit can be called upon to operate for lengthy
periods without shutdown provided a good water
treatment plant is used to reduce the periods be-
tween descaling. At the same time the boiler
should not be overloaded to avoid the attendant
troubles of birdsnesting, ete. A satisfactory
standby unit could be provided by oil engine plant
totalling the rated capacity of the steam plant.
The oil engine plant could then be called upon to
run continuously when the steam plant is taken
out of commission and should give no trouble tili
the steam plant goes back on the mains.
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the capi an
fuel performance figures being achieved closely
approximating complete steam plant figures, but
is regarded unorthodox and has, so far, not been
tried in this country. An objection to this ar-
rangement of plant is that the engineer in charge
would be required to be conversant with the opera-
tion of both steam and oil engine plant. This
is no real difficulty as the majority of municipal
engineers should be capable of undertaking the
responsibility. Nevertheless it must be admitted
that the operating programme would require to
be very carefully arranged.

Such an arrangement would have the effect of
4 el . d e

For the maximum benefit to be obtained it is
essential that the steam plant should run for as
long a period as possible between shutdowns. If
such a period were extended to excess then con-
siderable risk would be run of an extended shut-
down as the boilers might become extremely dirty.
As an oil engine is not suitable for continuous
operation for very lengthy periods, operation of
the steam plant for an excessively continuous
period might then lead to a blackout due to failure
of the oil engine towards the end of the period of
boiler overhaul. On the other hand if the steam
plant is shut down at too frequent intervals then
due to the period which much elapse to allow t!
boiler to cool, the oil engine plant would be re-
quired to run too frequently and therefore for
too many hours each year; the cfficiency of the
steam plant would also suffer considerably from
the continual warming up and cooling off of the
boiler plant; maintenance costs would probably
become excessive, and taken on the whole, the
advantages possible with this arrangement might
be completely forfeited.

In consequence of these factors, it must be ad-
mitted that the programme of operation of the
plant would require to be arranged with far great-
er care than is necessary in the case of either
‘complete steam or oil engine plants and in such
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cireumstances it would be advisable that the oper-
ating engineer should be prepared, and even desire,
to control such a mixed station, if success is to
be achieved. It is possible your members may
have strong views on this subject and the author
trusts they will not hesitate to air them,

The author does not intend to go into the
question of detailed plant arrangements or details

of the actual plant itself as this paper is already
too lengthy.

LAYOUT :
Having decided on the type of plant to be in-
stalled, the engineer must furn to the question of
transmission and distribution and the location of
the generating equipment. In small schemes it is
advisable that the power station should be located
in the region of any large loads which may be
offering. The power station should also be located
near the railway station in order that siding
facilities may be readily available as and when
such facilities become desirable, The question of
public nuisance must not be overlooked. In view
of these three factors which control the selection
of a site it is not possible to generalise but the
most important factor in the author’s view is that
the situation should provide for siding facilities
if it is anticipated that such facilities will be re-
quired at a time when it will not be economical
to abandon a site chosen earlier on the basis of
the other two chief factors mentioned above. The
site itself should be such that it is accessible and
that it can be readily used for plant installation
and any cooling equipment required and provide
for reasonable extensions of both buildings and
ponds. In this respect the general building layout.
should be such that plant extensions are in no
way obstructed by the original arrangement.

NETWORK :

The question of the distribution and transmis-
sion system is one which would require a lengthy
paper if covered in any detail. In the eir-
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cumstances it is only possible for the author
to mention one or two factors of interest. When
arranging for the necessary pole sizes, it must
be borne in mind that these poles may be called
upon to carry considerably heavier copper than
that required to give satisfactory service at the
outset, and it is not improbable that in some cases
single circuit lines may become double circuit
lines. J

The use of high tension for transmission only
becomes economical when loads of the order of 40
to 50 kW are to be transmitted distances of say,
3 of a mile. In selecting high tension, the choice is
necessarily influenced by the fact that in Muni-
cipal schemes the loads may never be regarded as
stagnant and it is therefore as well to provide
high tension transmission even in cases where
low tension and heavier copper will fill the mini-
mum bill. What would be ridiculous from the

int of view of the design of a line to supply a
fixed and established load becomes common sense
when it is known that the load is increasing and
will continue to increase at a relatively steady
rate. It is further desirable to be in a position
to provide frequent low tension feeding points
where the use of electricity for domestic cooking
is likely to be developed. For satisfactory service
voltage variation on the supply to an electric
stove should not be of any considerable magnitude.
A voltage variation of 6%, will produce over 127,
variation in the temperature of hotplates apart
from the much greater variation in the time taken
to reach required temperatures. An unsatisfactory
service to a few stoves will re-act very seriously
on the development of this type of load amongst
non-users.

The cost of a distribution network will vary
considerably with the nature of the soils en-
countered and with the density of the population
to be served and its spending powers.
REGULATIONS :

With the introduction of a scheme, it is essen-

tial that house wiring regulations be introduced

12191



to enable the Municipality to control the type and
quality of the house wiring. Unsatisfactory work
when connected to the mains may give rise {o
serious dissatisfaction from many unfortunate
users who are continually affected by the shorts
and trouble experienced by a nearby user whose
wiring is defective.

The design of the network may be based on a
i and ing to i

% of a kilowatt per consumer connected in small
schemes. With the development of schemes, the
engineer has, as a guide, the actual characteristics
of his consumers to enable him to provide for
suitable extensions. This development will be
fostered if the Municipality introduces an assisted
wiring and hire purchase scheme, In the author’s
opinion these two schemes should mot be con.
sidered as a profit making trading department.
If assisted wiring and hire purchase are carried
out at or as near cost as Dpossible, then a greater
benefit will acerue to the Mu icipality as a result
of increased sales of electricity than could be
achieved from profits on advances,

TARIFFS :

The most important item influencing the suc-
cessful inauguration of an electricity undertaking
is the framing of the tariffs which are to be
applied. The tariffs are necessarily a compromise
as it is not possible to have completely scientific
tariffs with any hope of such tariffs appealing
to the general public requiring supply.

Much has been said in disfavour of the two part
tariff in its various forms and there appears to
be a strong feeling in favour of the sliding scale
block rate tariffs. In my experience, however,
once two part tariffs have been applied for
period the consumers appreciate their equity and
the extensive use which can be practised without
hardship.

A factor which is often lost sight of, is that
whilst it is simple to introduce a sliding scale

tariff, based on a definite number of units at a

1220]



high rate and thereafter a supply to users at a
low rate, this arrangement is only equitable to one
size of consumer and it has the effect of per-
mitting large users to ride on the shoulders of the
small users and in many cases the majority suffer
for the few. Once this form of tariff has been
introduced and in operation for any length of
time, it is usually found to be virtually impossible
to introduce a two part tariff framed on the basis
of a service charge per room plus a low uriit rate
because of the incidence of such a tariff on the
larger and more influential users. While it is
expedient to frame the tariffs on lines which
appeal to the general public and Municipal Coun-
cils, it is preferable that every effort be made to
introduce tariffs which may be modified as a re-
sult of operating experience without risking a
storm of protest from the consumers.

For an_undertaking to be successful, annual
revenue should at least equal annual expenditure
with due regard to reasonable allocations for all
charges including depreciation, renewals and re-
serve or betterment, The annual revenue is a
function of the tariffs and not (directly) the cost
of production. For this reason revenue is not
entirely dependent upon the type of plant used
for generation.

In practice, it is frequently necessary to intro-
duce tariffs which at the outset may result in
small deficits but when these tariffs have been
satisfactorily framed, the natural development of
the undertaking should result in costs being met
within the first two or three years and thereafter
surplusses should accrue which may lead to a re-
duction in the charges being made. The reason for
this process arises from the nature of the items
which go to make up costs and the necessity that
tariffs should be a compromise. The capital ex-
penditure on an undertaking is incurred at inter-
vals and therefore while the variable costs increase
more or less steadily with the growth of load, the
charges based on the capital expenditure occur
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well in advance of the development at fairly re-
gular intervals. Thus the total annual fixed costs
increase in steps while the total annual variable
costs increase fairly steadily.

Well designed tariffs will result in a curve of
increasong revenue which will represent a fair
average of the stepped line representing the in.
creasing costs, A

(i) The standing costs which are approximately
constant for the particular installation and
only vary markedly with increases in the in-
stalled capacity. A proportion of the fuel
bill should really be allocated to these costs
as it must be admitted that a certain quantity
of fuel would be required to energise the
system whether or not the plant is used to
generate electricity for sale to users and this
quantity will be dependent to a certain extent
on plant running hours only and not on units
geerated; and

(ii) the variable costs which are a function of the
number of units generated within the capacity
of the plant, of which the maximum portion
of the fuel bill usually represents the prin-
ciple item.

The standing costs comprise the annual charges
against capital expenditure, wages, ete., and a por-
tion of the fuel cost mentioned above, while
variable costs comprise items fairly readily picked
out from annual cost accounts, e.g., fuel, water,
oil waste and stores, etc.

If tariffs were designed in such a way that the
fixed costs were recovered entirely through the
medium of service charges or rentals and the
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variable costs were recovered solely by the charge
for units supplied, it would be found in almost
every case that the psychological effect would
preciude any prospect of development due to an un-
willingness on the part of potential users to become
consumers though the type of tariff usually de-
manded by these same people may result in a
higher average cost to the consumer. In the
circumstances it is usually essential that general
tariff design must effect a compromise. In the
case of tariffs usually put forward in connection
with proposed steam installations, it will be found
that they generally take the form of a charge
for so many units per room at say 1/~ thereafter
all units are supphed ab aay 10, To support of
such a tariff the engineer will usually advance
the argument that whilst the scheme would not
vay if only high rate units are sold, the low rate
unit price will be sufficiently attractive to lead
to a relatively extensive use of electricity by con-
sumers and he will say that the average increment
cost to supply additional units is only of the order
of 0.6d. per unit_thus ensuring a profit on the
sale of these units amounting to say 0.4d. per
unit.

In the case of oil engine installations it will be
found that many engineers argue that owing to
the high cost of fuel per unit generated it is not
possible to inaugurate a scheme with the same
tariffs which are possible with a steam scheme.
Whilst the comparison which was given earlier
in this paper showed that the cost of either type

of fuel was approximately the same, with dif-
ferent purchase prices of coal and/or crude oil
it is frequently found that the crude oil scheme
shows a lower annual operating cost when com-
pared with the steam scheme chiefly by reason
of the lower capital charges, the annual fuel bill
of the oil scheme being considerably greater than
that for the steam scheme. In the circumstances,
it is reasonable for the engineer to make the point
that on the basis of the fuel costs alone it is not
possible to advance the same low rate unit price
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as is possible with a steam scheme. On the other
hand, the author would point out that whilst the
tariffs formulated for a steam scheme budget
for a loss on the sale of high rate units and a

The author admits that the proposal advanced
involves an element of risk as to establish a low

losses on the sale of the small quantities of high
rate units as it is not impossible to visualise that
the large quantities anticipated will not be sold
in which case serious losses may arise from the
unprofitable sale of high rate units,

If the compromise produces a total annual
revenue which will result in the total annual cost
being met and further if it is also possible to
proceed with the installation of plant extensions
when they e necessary still retaining the
then existing tariffs with satisfactory. results, it
follows that irrespective of the actual average fuel
costs the tariffs are sound and can be applied, 1t
should be a further aim that with plant extensions
there should be every prospect of a reduction in
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the high rate unit price and/or the low rate unit
brice. These factors should emphasize the desirab-
ility that the design of tariffs should be in the
hands of an engineer with considerable experience
in this direction.

From the above it should be clear that an elec-
tricity undertaking should carry forward its early
deficits or surplusses as the case may be. In all
cases where deficits are carried forward and
allowed to accumulate, the accumulated deficits
should, with time, be expunged by surpluses and
in the case where surpluses accrue during the
early stages and later deficits are anticipated, if
the design of the tariffs is correct then before
plant extensions are required only a small margin
of accumulated surplus should remain. The tran-
sition from deficit to surplus or vice versa in these
two cases should occur between two and three
Fears after the initial plant is installed and each
extension thereof, as the general experience is
that under normal growth extensions of plant will
oceur at intervals of approxlmate]y five years. At
all events the practice of carrying forward ac-
cumulated surpluses should be aimed at in order
to offset possible future deficits resulting from,
say, extensions or revisions of tariffs.

1t is unfortunate that in so many cases, once
the surplusses begin to accrue on an electricity
undertaking they are earmarked for financing
other Municipal activities, such as, for example,
the making of roads, improvements to parks etc.
In general this process is usually referred to as
the utilisation of electricity surplusses towards
the relief of rates, Once surplusses have been so
used it is difficult for the other departments to
do without the income and changes in_the elec-
triclty surplus have serious repercussion, This
subject led to rather a crimonious discussion at
the last Convention and the author does not pro-
pose to argue the pros and cons of the matter in
this paper.
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If surplusses are allowed to accrue after having
made adequate provision for renewals, deprecia-
tion and obsolescence, and it is found that an
excessive fund is being built up, then the taviffs
should be modified to reduce the cost of electricity
to the users. It is found in practice that such
reductions are accompanied by marked increases
in the use of electricity with the result that the
calculated decrease in revenue rarely oceurs and in
fact revenue continues to increase,

SPECIFICATIONS :

Having dealt briefly with all the principal
Dpoints, the author desires to touch on two details
of interest. In the first place the specifications
which are issued from time to time in connection
with the i of ici lectrici
undertakings, appear to include too much detail,
It must be borne in mind that manufacturers will
put forward their standard plant and equipment
irrespective of the specified requirements of the
purchaser as the work involved does not generally
provide a sufficiently large return to the manu-
facturer to support a departure from his standard
process. To merely ask for a plant, say of a given
capacity, is admittedly insufficient, but there is
a happy medium and if a specification only defines
the major points to ensure that all tenders sub-
mitted in accordance with the specification are on
a comparable basis it is probable that purchaser
and supplier alike would be less likely to disagree
as the result of misunderstandings. The stages at

To specify hard and fast types does not necessarily
lead to the most economic purchase, though a
preference for a given type, if any, should be
to give each an oppor-
tunity to offer alternatives. These details are at
the discretion of the engineer and if he has strong -
feelings no harm is done by their introduction
in the specification but then only as preferences.
On the other hand, to go to the length of detailing
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the internal constructiin of plant and equipment
is, in the author’s opinion, a waste of time. If the
detailed construction of the given machine does
not satisfy the purchaser he can reject it without
haying first specified complete details with which
it is possible no tenderer can comply. Provided
the specification is made sufficiently clear to
avoid wide differences in the offers the engineer
should be satisfied.

The author would recommend the reference in
specifications to some standard such as a specifi-
cation of the London B.S.I and all supporting
data required by the Standard Specification
selected should be supplied by the intending pur-
chaser. Engineers should also aim at permitting
suppliers to put forward their nearest standard
article. For example, if a set rated at 50 K.V.A.
is specified to be supplied at an altitude, the pu:
chaser will receive a set too large for his re-
quirements because the standard is 50 K.V.A, a
sea level and when rated down for normal alti-
tudes the correction, though small, renders this
size below specification and suppliers are required
to put forward their next largest standard set
rated down to specification. This may be un-
economical to the purchaser as the idle running
costs a.nd Iosses generally will be increased. In
most case argin on the capacity of a set of
-5% to ~10 A wauld not prejudice a scheme but it
would probably effect a considerable reduction in
cost. (The difference between a 47.5 K.W. and a
50 K.W. set from a Municipal operating point of
view is not serious).

When dealing with oil engines the commercial
rated output is the continuous 12 hour rate (B. S
specification 649/1935) and it is common p;
to rate the sets down for 24 hours operatlon
(= -10%). As the peak load is of such short
duration and sets are lightly loaded for the re-
mainder of the the 24 hours, the 12 hour rating
would appear to be satisfactory. Dlscussmn of
this questmn should prove beneficial.
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connection with tenders it is common
practice to call for guarantees of certain particu.
lars, The worth of these guarantees is extremely
doubtful as no monetary value is usually attached
to them. 1t is all very well to state that the pur-
chaser has the right to reject plant which does
not comply with guarantees, The purchaser is
rarely in a position to apply such a rejection
clause as in most cases, by the time the plant is
installed, it is essential that it should go into
service. The rejection clause is certainly beneficial
as it provides the purchaser with the ultimate big
stick, To effect the compromise which is usually
necessary, however, it would be preferable ty
demand monetary compensation from the tenderer
for a specified " extent of departure from the
guarantees, and the author would urge all en.
gineers to include some clause or clauses of this
type in specifications. In framing such monetary
compensation clauses (commonly called penalty
clauses) the purchaser should bear in mind that
during the period of service of the plant purchased
the discrepancy from guarantees would be to his
account, whereas once the plant is supplied, the
seller is free of his obligations, In the cireum.
stances the clause or clauses must have due regard
to the value of the guarantees to the purchyser
while not losing sight of the fact that the seller
will at all times avoid contracting under conditions

which may involve him in positive loss,

AUTOMATIC PLANT :
The second item of interest (dealt with briefly

earlier in this paper) is the possibility of the
introduction in some small schemes of completely
automatic oil engine installations operating on the
direct current system. It is held that under the
Factories Act such plant could not be introduced
without the permission of the Chief Inspector of
Factories. There is no doubt that there is a very
extensive field for the development of electricity
supply on these lines amongst the very small
Municipalities, Town Boards and Health Boards.
1t is possible that your members may be prepared
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to express their views in this connection to the
general benefit of many small towns who are at
present without a supply and who must wait until
such time as their development will enable them
to support the usual minimum of staff required
to operate an electricity undertaking,

Such a proposal would at first sight appear to
be contra to the interests of employment but
further consideration will bring to light the fact
that an electricity scheme is self-developing and
the demands of an electricity undertaking are
ever increasing in spite of many an attempt to
limit the demand. Tt is quite clear that when
the undertaking reaches the stage of being able
to support a permanent staff, that permament
staff is desirable and will therefore be employed.
A permanent staff will have the interests of the
further development of the undertaking at heart
and can encourage such development with benefit
to its employers. In these circumstances there-
fore the introduction of automatic plant should
pave the way to increased employment and should
meanwhile introduce the amenities of electricity
supply to many people at present debarred from its
benefits.

The author would be pleased to hear the views
of your members, not only on the introduction
of this plant from the aspect of employment but
also from the point of view of the liklihood of its
ultimate success.

Mr. President, Ladies and Gentlemen, T must
thank you for the opportunity you have given me
of presenting a general resumé of this subject and
I trust that the several sections touched upon may
be dealt with at greater length by forming in-
dividually, the subject of later papers (not neces-
sarily by the present author).

I regret that I have been unable to go into
details in support of many arguments put forward
but in view of the time already taken you will
appreciate the impossibility of such a step.
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In conclusion, T wish to record my thanks to
your Association for the opportunity afforded me
of reading this paper, and to the Eiectricity Sup-
ply Commission for having given me permission
to prepare and present it.

The President : Gentlemen, we thank Mr, Mil-
ton very much for presenting this paper, it will fill
a long felt want in so far as the members of our
smaller municipalities are concerned. When I
suggested such a paper he pointed out how ex-
tremely busy he was; but in spite of that Mr.
Milton has furnished a very interesting and in-
formative paper.

This paper can be used almost as a text hook
by Engineers with small plants. It is obvious that
a great deal of the matter is the result of very
wide experience in dealing with a large number
of plants; and in that respect, of course, it is not
like the text book, because here you can take it
for granted that the figures given and much of
the data are taken from actual fact. T am afraid
we Engineers could not take that from the average
text book. Our thanks are due to Mr. Milton
for his very instructive paper which you have
shown by your appreciative applause.

Before proceeding with the discussion on this
paper there is a matter of great interest to this
Association, one which we have tried to deal with
{ﬂr a number of years past. It is the question of

e—

LICENSING OF ELECTRICIANS.

We have proceeded a big stage forward, which
is due to work by the Council, and to a large
extent by the sound advice we have received from
the Chief Inspector of Factories, Mr. Clutterbuck,
to whom our thanks are due. We have received a
letter from the Department of the Interior, which
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1 propose to read to you. Tt covers a lot of points
which you have had in mind for a long time, and
we hope that we shall reach some finality in the
pear future. The lette, addressed to the Associa-
tion, reads as follows

Department of Interior,
Union Buildings, PRFI‘ORIA
11/8/1936.
The Secretary,
Association Municipal Electricity Undertakings,
DURBAN.
Sir,
T am directed to inform you that at a recent meeting of
the Provincial Consultative Committee, the question of the
Licensing of Electricians was placed on the Agenda for dis-

cussion.

It is understood from the Department of Labour and
Social Welfare at whose request the matter was discussed,
that this subject has been under consideration for some

considerable time by Municipal Electrical Engineers and

thent by the Tramvaal Municipal Association and the United
Municipal Executive of South Africa, requesting that steps
be taken to enact suitable legislation to provide for the
examination and licensing of electrician;

It is generally felt that such legislation is desirable and
the Department of Labour and Social Welfare supports um
view that control should be exercised over persons
undertake electrical wiring installations and alterations .mc
additions therto.

t is further felt that a system of control under which

Becessary qualifications, would be welcomed by all electrical
contractors of good standing and repute.

All nwchinory nd electrical apparatus other than that
used in connection with mining operations is subject to
supervision under the Factories Act, No. 26 of 1931, and
the regulations framed under the Act prescribe in a com-
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prehensive manner the g which i be observed
to ensure the xnklv of persor » however, con-
a5 e ek ke i e i licenses may
T o el s

The arrangements for the distribution of electrical power
vary in different towns and Municipal By-Laws governing
electrical installations are not uniform. The Department of
Labour and Social Welfare is, therefore, of the opinion
that this matter is essentially one to be dealt with by the
local authorities and that it would not be properly placed
either under the Electricity Act or the Factories Act.

Before the matter is given further consideration, by the

Provincial Consultative Committee, T am directed to ascer-

tain whether in the opinion of your Association

(®) It s practicable to frame Regulations to pravide

for the licensing of electricians g me
qualifications required and subjects of e n,
whish oan be. applisd waiformly thronghont. e
Union

(b) Tf such legislation is introduced, it should be ad-
ministered by local authorities or by the Central
Government under the Machinery Section of the
Factories Act.

1 shall be obliged to have the views of your Association
as early as possible,

1 have the honour to be, Sir,
‘our obedient Servant,
P. J. HOOQURHART,
Secretary for the Interior.

The President : Those are the two questions we
are asked, and you will remermber thnt ata pre-
vious general meeting you gavi o act.
Your Council has discussed the whole e
carefully, and decided to recommend acceptance
and we propose replying “Yes” to the first ques-
tion ‘and that the Central Government should be

in the second question. I am now asking thlu
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general meeting to unanimously support the pro-
vosal which on being put to the Meeting was
declared unanimously agreed to.

The President : We tender our sincere thanks
to Mr. Clutterbuck for his very valuable advice
and assistance in this matter (Applause).

The Engineering Aspect of Small Municipal Eleotricity
Undertakings
by W. M. Milton.

DISCUSSION :

The President : I now invite discussion on Mr.
Milton's paper. I understand Mr. Muller would like
to contribute.

Mr. H. M. 8. Muller (Upington, C.P.) : Those of
you who have not come in contact with the small
Schemes can hardly realize the almost hopeless
task of obtaining some measure of stability.
From Mr. Milton's excellent paper you have in
some measure gained an insight of the difficulties
and problems confronting the Consultant who has
to devise a small Scheme on a reasonably sound
financial basis for some 200 or less Consumers
with which to commence.

You will however, never realize the greater
trials and difficulties which beset the Engineer
in charge, who is subsequently required to make
the Scheme self supporting.

To-day such modern blessings as household
Refrigerators, etc., place the small Scheme on a
far more favourable and secure footing than the
smal) Scheme of five years ago, which may now
y be emerging from an over capitalized posi-
non

Very few of the small Schemes were self sup-
porting from their inception and the principal
cause has been the high cost of Distribution to
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reach the scattered consumers of a purely
“Lighting” Scheme. Apart from the cost of
copper, most of these Schemes could not even
shew one consumer for each pole planted in the
central portion of the Town. The position becomes
more involved when outlying consumers also de-
mand their right to participate in the services of
such a Scheme, and although it is only fair, that
such distant consumers should in some way con-
tribute towards an extension which is not
waranted or covered by the revenue therefrom,
it is most difficult and undesirable to attempt any
equitable adjustment. If there is a bare prospect
of getting sufficient consumers on that section in
time, it is wise to serve such consumers under the
usual tariff and hope for the best.

It is my opinion that with present day progress,
there is very little to recommend a Direct Current
Station in favour of Alternating Current, even
when the Station has to shut down from 12 a.m.
to 8 a.m. for the first year or two.

In the past, a few storage batteries have given
excellent service despite severe climatic conditions,
but most have been a failure due to the inevitable
abuse, and once installed, replating of the cells
has merely been the line of least resistence,

If any good make of Battery is worked and
maintained in accordance with makers’ directions,
then it will do all and more than is claimed for it.
but usually the Engineer in charge of a small
Municipal Station is his own Shiftsman, Linesman,
Etc‘ and has to train a local lad or two to assist

im,

Under such conditions there must be some
neglect and anything as delicate as a Battery
never gets the attention it requires, If, under
such conditions its Capital cost short life and

t-hour efficiency is considered, it may well
be that what is gained on the swings is lost on
the roundabouts!
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In the matter of prime movers, Mr. Milton has
already stated the case of water power. As an
instance, at the Augrabies Falls, there is the
whole volume of the Orange River available with
a sheer fall of over 400 feet, this is within a com-
paratively short distance of Kakamas Settlement,
Keimoes and Upington, with a considerable rural
population en route. At Kakamas there is at
prasent a hydro station of 100 kVA. which obtains
ifs water power from the irrigation canal and a
steam station of 150 kW., and at Upington asteam
station of 300 kVA. Yet, assuming sufficient load,
it is doubtful if these Falls will ever be harnessed
because it will require reserve storage which is
prohibitive or “standby” plant which is equally
prohibitive, considering the Capital outlay o har.
ness the power of the Falls.

I make bold to state that the day of Suction
Gas Engines as applied to a Municipal Electricity
Supply Undertaking, is past. Suction Gas prime
movers should not be overlooked for industrial
purposes and it has put Upington and a few other
Towns on a sound basis, when Steam was out of
the question and Oil could not compete with An-
thracite fuel, but due to the comparatively poor
quality of South African Anthracite and the con-
stant draught through the fires with vertical
high speed Engines, the reliability for the purpose
of Electric Lighting is exceedingly low. There is
constant irregularity of voltage and few can
realize the unhappy lot of the Engineer in Charge,
who is expected to maintain a reliable service
with such a Plant.

Nevertheless, as an example, three Suction Gas
Sets aggregating 90 kW. has served Upington for
over six years. The amnual output always ex-
ceeded % million units and from the commence-
ment the average peak requirements were from
60 kW. rising to 74 kW. “Black-outs” were very
rare and of short duration but after six months
of Steam [ still cannot realize that those dis-
concerting momentary ‘fade aways’ are past.
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This annual output compared with kW. installed
has no equal in South Africa and shews that
under certain conditions Suction Gas is worthy of
consideration.

Xt now, virtually amounts to a consideration of
Oil and ‘Oil’ and ‘Steam’ only. Mr. Milton has
submitted a very fair comparison in his figures
and I cannot submit further figures or examples
in this, but I do state that (with a reasonably
good load factor), a 100 kW. peak demand and an
annual output of 300,000 units or more warrants
very careful consideration in favour of Steam
Plant. 1 further state that with a proportionate

peak demand and an output of 500,000 units per
annum and over it is a job for Steam only,
irrespective of Locality.

It is doubtful if the rate of development in
the small Towns will outpace the economical life
of such steam Plant.

Having made these claims for ‘Steam,’ it must
rightly be inferred that, otherwise, I am not
making any claim against the undoubted
superiority of ‘Oil' for the smaller Schemes and
for exceptional cases, especially where there is
little reason to believe that future expansion will

T again cannot go into details, but being one
of those who has had the operation of small Sta-
tions for many years, when it comes to selecting
the sizes of sets to be installed and referring to
internal combustion Engines, I would install 3 Sets
in preference to two, but certainly not four. That
is, assuming the aggregate B.H.P, required is 275,
then T-would have w0 Engines of 100 B.H.P. each
and one of 75 BH.P. in preference to two 140
BH.P. Engines, although my commencing peak
load may require 100 B.HLP.

1t should really be only one eylinder less for the
smallest Engine and all parts must be inter-
changeable. If the usual load builds up to require
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parallel operation of the two larger sets during
part of each day, then one large set and the
smaller in parallel will always see you through,
and there will be no reason why the smaller sef
should have excessive running hours against that
of the larger sets. If, and when, additional Plant
is required, the fourth Set will be double the
capacity of the two largest Sets and that to all
intents and purposes, will in due course see the
end of that particular station.

Under just such conditions it may in time be
economically sound to apply Mr. Milton’s sug-
gestion of a Steam Set in conjunction with the
largest of the internal combustion Engines-having
discarded the first three smaller Sets and with the
view of discarding the last of the Oil Sets in time
when a second Steam Set is installed.

The original suggestion of a Steam cum Oil
Station as an initial installation does not seem
sound. Apart from the objection given by Mr.
Milton it is clear to me that the greatest objection
lies in the fact that, in practice, the load will
inevitably exceed the capacity of the Steam Plant
when it will become necessary to operate the Oil
Engine in parallel, thereby defeating the object in
the first instance.

n good practice 1007 standby Plant should
be provided, but not the least of the Engineers’
troubles is fo convince the Council that he has no
reserve Plant. If, and when, his Council is con-
vinced of this necessity, they in turn have to con-
vince the Ratepayers and several years will elapse
before the much needed Plant js installed. There-

fore, if the position warrants Steam, it should be
nothing but Steam initially, as Mr. Milton puts
forward the suggestion on a fuel saving basis only.

The matter of Tariffs is a very difficult ques-
tion. While it is imperative to have as few as
possible, even those few become complicated when
endeavouring to derive at an equitable charge to
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all types of consumers. I find that the “Room
basis” or the equivalent in floor space, is most
readlly understood and generally acceptable to all.
The minimum charge being sufficient to cover the
“standing” or fixed operating costs, there is little
risk inyolved in deriving at a secondary charge
per unit as long as it is borne in mind that any
further reductions in the charge per unit must at
least fully cover fuel costs per unit generated.
A Paper on this subject will be of utmost value
to the majority of Municipal Engineers, unfor-
tunately it is practically impossible to introduce
a uniform Tariff for all in view of the widely
divergent conditions.

A lot has already been said about the inroads
that is made on surplus Revenue of the Electrical
Departments and the time is ripe to insist on some
form of correct financial control. Non-payment
for such services as Street Lighting is tanta-
mount to taking surplus Revenue from the Elec-
trical Department for the use of General Rates
For instance a sum of £400 per annum which is
an equitable charge for 125 Street Lamps will
make a very favourable difference if applied to the
reduction of Tariffs in an Undertaking having,
say 800 consumers. The Local Authority should
not only be guided by, but in the matter of correct
financing should be subservient to certain require-
ments which are as vitally necessary when the
Scheme is in operation as when the Scheme is
submitted for approval.

Mr. H. Bahr (Klerksdorp) : It is needless for

me to say I thank Mr. Milton for his excellent
paper, because among those present I can pride
myself to be one of the few who during frequent
interviews, had ample opportunity to observe and
appreciate Mr. Milton's work has really meant for
the development of the Union’s Municipal Elec-
tricity Undertakings and for Engineering Science
in general.

Although T agree with 95 per cent of Mr. Mil-
ton's paper, the residual 5 per cent I would like
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to bring up for general discussion. These items
have been noted in the sequence of the paper
whilst it was read.

Mr. Milton has not discussed the matter of
wireless interference and I would like to inform
you, gentlemen that about a year ago I was in-
structed by my Council to draw up a by-law for
the protection of wireless-owners and that I.used
as a model a short by-law accepted by the Pro-
vincial Administration of Natal.

This by-law was considerably amplified and
made as comprehensive as possible; after due
adoption by my Council, it was submitted for
approval to the Provincial Administration of
Transvaal, but, unfortunately it has been declared
ultra vires.

The Post Master General is receiving large
sums in the form of wireless apparatus licence
fees; yet does not make any effort to protect the
licencees. I have, however, instructed our Town
Treasurer to send us copies, and 1 hope to have
them ready by to-morrow.

Then we come to batteries, and suction gas
plants. With regard to suction gas plants, I think
Mr. Muller was in charge of the same plant that
I was seven years ago. You can see the fuel con-
sumption of internal combustion engines in any of
the text books. It ‘is very well phrased and all
you have to do is to look up the curve and compare
with your fuel consumption. Should any of you
gentlemen be in charge of suction gas plants, you
must see that you are using the suction gas to
its full capacity, and naturally, use it intelligently.
In that manner you will reduce your fuel con-
sumption enormously.

Water Treatment : As Mr. Milton rightly
pointed out there was a very good paper on water
treatment read by Mr. Sibson. I would like to
point out, however, that very often the importance
of water treatment for internal combustion en-
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gines has been shamefully neglected, with the
ultimate result that a large number of cylinder
heads cracked. In a different way, water treat-
ment is also very important to some boilers, and
not sufficient care is taken. As you know, an
accumulation of scale on your boiler tubes brings
up your coal consumption enormously. Then again,
you also have to consider the ultimate results of
corrosion on your boiler plates.

Mr. Milton seems to favour the'fire tube boiler.
When it comes to a question of the efficiency of
boilers and the cleaning of them, and the keeping
down of maintenance cost then why not use the
good old Lancashire Boiler?, But I consider in
this country we are very often confronted with
a sudden big demand for power, that we must
make use of boilers which can respond very
quickly. In my opinion, the straight tube boiler
from the point of view of maintenance and
cleaning cannot be beaten. You must not forget
that we have had not very highly efficient labour
at our disposal ,and also some of our tradesmen
cannot be relied upon too much. The simpler the
tube, and the more straightforward it is, the

Then with regard o the policy of maintenance;
I have to come back to de-scaling : for instance,
1 have seen in many stations in South Africa, men
trying to clean boiler tubes simply by pushing a
brush_through them, which is absolutely ridicu-
lous. You have hard scale on the inside of your
boiler tubes, and, to try to scrape it off by means
of a brush is hopeless. The only way of removing
it is, by means of a rotary mechanical hoiler tube
descaler. You will find, if you keep scale off your
boiler tubes, down goes your fuel cost.

Rejection Clause : It should not be necessary to
put in a rejection clause, because' the manu-
factirers who undertake to supply the plant
according to specification should be well known,
and when anything goes wrong, they should
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rectify it in the speediest possible time. Naturally,
we do not always know with what firms we are
dealing; it might be a firm giving the cheapest
b?nder and it would be just as well to put in a
clause.

As regards revenue; Mr. Milton is quite correct
about the revenue side. The Engineer is used and
looked upon as the producer of revenue. To give
You a concrete example, last year I proposed to my
Council that it should supply river and domestic
water to one of the mines in our district. The
pump had to be boosted by a small boosting plant.
When T put before my Council my estimate, and
the tariff (I submitted a very cheap tariff) they
said “Do not you think you are going to make a
mistake; this thing is going to cost a lot of
money?" 1 said, “No; your revenue will be much
bigger.” T erected two pumps which, together
with the building cost £168, and I managed to
show a clear profit every month of £75. Unfor-
tunately, the extra revenue was not credited to
my department; it was put to general revenue
account. In my opinion, it is a disgrace. (Laugh-
ter). Why should a profit made by my department
be credited to general revenue account?

Tncidentally, it might interest Mr. Milton to
know that our transactions of last year turned out
to be very profitable.

The last point I would like to mention to you
is that our municipality has in years gone by
always made the mistake of not putting forward
sufficient money for depreciation and renewals,
with the result that when we had to renew or
change over to a new station, we had no money
in hand, because we had been made to knuckle
down and accept most preposterous loan conditions
some 27 years ago on account of lact of foresight
on the part of our Town fathers.

When you gentlemen or Council members are
confronted with any large capital expenditure, be
very careful what you are doing; do not repeat
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the mistakes of your forefathers. Get money in
the cheapest money market and do not bind your-
self down for the next twenty or thirty years to
buy or borrow money from the same firm. Put
in a clause, that you only want to raise that money
temporarily.

With regard to depreciation and renewals
account; I proposed some years ago, and 1 dis.
cussed it with Mr. Milton, that it would be to the
interests of any municipality to use part of
annual renewals”contributions for Machinery In-
surance at a reasonable rate; you would then have
complete insurance covering unforseen circum..
stances of any kind, or accidents due to inefficiency
or incompetency. But, be very careful about item
inefficiency. Some years ago I put in a claim for
damage caused by an accident. They said, it was
not an accident and they must put it down under
something else. 1 said “All right; put it under
somebody’s incompetency” : the claim was paid.
I think this matter of insurance is one well worth
going into; it covers you against any contingency;
it covers you against breakdown and so on.

Mr. L. L. Horrell (Pretoria) : The paper pre-
sented to us by Mr. Milton is one which will form
a valuable contribution to the proceedings of our
Association and the author is to be congratulated
on his handling of the subject.

In offering him our thanks I would like to
couple with it our appreciation of the Electricity
Supply Commission’s interest in the work of our
Association.

The subject of the author’s address will T am
sure, prove extremely helpful not only to those
of our members associated with the smaller under-
takings but also to the consulting engineers whose
privilege it is to prepare schemes for the inaugura.
tion of any additions to these undertakings.

Since its inception the Commission has been
called upon to examine a very large number of

r24zy)



these schemes and although the author has taken
the precaution of warning us that the views ex-
pressed are not necessarily those of the Com-
mission, I feel sure that it is this experience which
has led the author to advance many of the sug-
gestions which we are asked to consider. Many
of these should be productive of both interesting
and instructive discussion but as they deal more
particularly with the small undertaking I do not
propose to comment on them but to leave this to
the members more closely associated with these
matters.

I was pleased to note the author's reference to
tariffs for I have often felt that the smaller
undertakings could develop much more rapidly by
adopting a two-part tariff instead of the block
system or the practice of separate lighting and
power metering on domestic premises.

Closer attention to this matter would I am sure,
soon reap benefit sufficient to put the undertaking
on its feet.

Councillor D. Nelson (Paarl): It has been very
interesting to me to listen to the paper by Mr.
Milton. T am not an engineer, but an ordinary
Councillor, nevertheless I agree with Mr. Milton
100% on all his technical views, because I cannot
critisize him. The only thing I would like to ask
is with reference to his remarks and advice that
he would like to see each Municipality install
stoves, which he, Mr. Milton, considers would
greatly benefit the Electricity Department of each
Municipality.

T quite agree with Mr, Milton that a load added
to a power station must be a benefit to the D
partment, and Municipalities, and especially to the
Municipality which has its own generating station.
Now let us take our case. We buy energy from
the Electricity Supply Commission on a K.V.A.
basis. Supposing we install say 100 stoves they
must get their energy, as we all know at a very
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low price to compete with other stoves which are
on the market like the “Aga” stove. The load of
stoves usually comes on usually about 11 o'clock
when all the factories are in full swing. It is
estimated than an ordinary stove will use 4 Kilo-
watts and this at £. per K.V.A. would cost us
£2,000. per annum for the K.V.A. plus approxi-
mately £500 for units, a total cost of £2,500.

Assuming a stove consumes 300 units per month
at fd. per unit (that is the price we sell) that
would give us an income of approximately £1. per
month per stove, a total income of £1,200. per
annum against the total cost of £2,500. for the
K.V.A. and units; here it seems a big loss.
agree that one can never take that the full 400
K.V.A, for the 100 stoves will be added to the load,
but in our case the stove load greatly effects our
peak, as I said it is just the time when all our
factories are on demand for energy. I also find
that in the vicinity where stoves are added we
immediately have to strengthen the line and instal
bigger T and such extra i
is for a load which only draws energy for a few
hours and at a time when our station is fully
loaded.

Our Engineer also likes to increase our load,
but we as C il being greatly i

from the financial point of view, have to consider
all the aspects.

1 say again, the Municipality who has its own
Power station is quite different to those Munici-
palities which buy their energy and therefore I
ask Mr. Milton what would his advice be to the
Municipalities who fortunately or unfortunately
have not their own power station, but buy their
energy and once a peak is created for half an hour,
theyhare immediately responsible for the whole
‘mont]

Councillor Allison (Pietermaritzburg): A lot
has been said this morning on the question of
profits from electricity supply. As a Councillor,
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1 want to put another aspect, and that is, who
brings the customers together which the Electri-
cal Engineers have the benefit of supplying? It
is the municipality which brings them together
as a whole, and makes it a paying proposition; if
it were not for that no municipal undertaking
could possibly come out or make a profit.

In Pietermaritzburg, we have a European popu-
lation of approximately 24,000, but of those there
are roughly only 3,500 who are ratepayers. There-
fore, a large number of people are getting the
benefit of the amenities of the town which cost
a considerable sum without contributing by way
of rates. They get such privileges as health ser-
vices, entertainments, swimming baths, parks, etc.,
all of which are run at a big loss. We also have
our transport system which towns like those or
Rhodesia do not undertake, and which means a
loss from £8,000 to £10,000 a year. The electricity
and transportation departments are run together
in Pietermaritzburg. Where is that loss to be
made up from, if you do not get it from some
source? If you charge it to the rates, the rate
is going to_be so prohibitive that you will stop
people coming to your city, and you will find
services left undone which should be carried out.
For 22 years there was a loss in the Electricity
Department, Where did that loss come from ?
1t came from the rates—the revenue fund. Well,
if it came from the revenue fund on the one hand,
now that we are making a profit, should not there
be a redemption or balancing up account? It is
only reasonable that the municipality which
guarantees the loan debt of the Electricity Under-
taking should benefit in some way from the profit
derived, if any.

We know that a municipality as a municipality
supplies numerous other services besides clec-
tricity. We cannot compare it as was done on a
previous ocasion with the Hlacteicity, Snpply Gom:
mission. If the Electricity Supply Commission
make a profit, how on earth is it going to give
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it back to the benfit of the community? With a
municipality, if we make a profit, we are able to
divert that profit to help a very large number of
Burgesses. That is why it is a very good thing
that we are able to make a profit from electricity.
There is a very large number of people who live
in boarding houses; these people pay nothing to-
wards the rate; the paltry room they oceupy can-
not be brought into the question; they can go to
the swimming baths, or i ; they go
to our Parks, and they can use our transport
system, on which we make a big loss. This is
just one of the services where the ratepayers who
foot the bill, get a little relief, when profits are
made on the Electricity Undertaking. In addition,
3,500 ratepayers out of a population of about
24,000 Europeans have to pay for all the relief
works for unemployed. Is it right that a iew
people should bear the majority of the taxation of
the city? 1 say it is wrong. If you do make a
profit, is it not right that there should be a level-
ling up? I maintain it is so. I think there are
two sides to every question. I am proud to say
we have an Engineer in Pietermaritzburg who is
anxious to make profits on the Electricity Depart-
ment. He gets the credit for having made those
profits, which, at the end of the year, may be
transferred towards the reduction of rates. The
progressive spirit and ability of an Engineer
should not be stifled. I think other engineers in
similar circumstances, should not look at it from
the narrow point of view, the revenue should be
available to be taken from one pocket and put
into another. If the cost of the current is not
prehibitive—that is the main point—and cheaper
han you can get any other form of heat or power,
then I say the position is satisfactory.

I understand from Engineers who are present,
—1I have personal experience on this matter—that
in some municipalities, the consulting engineer is
apt to give a very low figure in basing his estimatc
on inadequate and inferior plant, that is not suf-
ficiently big enough to allow of expansion. It is
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a very costly practice, and owing to development,
the plant soon becomes obsolete, and instead of
costing less, in the long run it costs considerably
more. It behoves Councillor members to take
note of that fact, and see that they do not, under
any circumstances choose the cheapest, or insist
on the Engineer supporting a cheap scheme in the
first instance.

We all know that thé electricity undertakings
are in their infancy, and with the very big de-
velopment taking place, it is only right and proper
that engineers as well as councillors should look
ahead. If we could only have foresight and look
ahead, and install plat which is big enough and of
the correct quality, and _be able to protect the
interests of and cope with future development,
I think it would be a saving of money in the long
Tun. T hope I have expressed the opinion of engin-
eers concerned, satisfactorily.

In conelusion, I would like to thank Mr. Milton
for his very interesting paper. 1, as a Councillo
appreciate it very much, and I am sure the en-
gineers all appreciate it all the more,

Mr. C. Runtzler (Port Shepstone): I wish to
express my thanks to Mr. Milton for his very
interesting and instructive paper.

1 will leave the Hydro-Electric and Suction Gas
Plants out of consideration. For the former, con-
ditions in South Africa are suitable only at very
rare occasions, as stated by the author, and of
Gas Plants I have no experience.

T was practically brought up on steam, my ex-
perience of that commodity dating back some
44 years, and my experience of Diesel Oil
Engines only about 6 years. But, if I had to
choose, my choice would be an Oil Engine Plant
if at all possible economically a small Plant, 200
K.W. 1 would give all due consideration to the
fact that the money expended for the purchase of
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coal remains in the country, whereas that ex-
pended on Oil does not, but may be so in the not
far distant future.

My reason for this attitude is mainly due to
the ease and quickness with which one can cope
with any sudden demand of current in a well
arranged Oil Engine Plant. A draw-back of course
is the fact that governing of the speed of Oil
Engines is not as satisfactory as that of modern
Steam Engines, but that difficulty can be over-
come by good attention of the shiftsmen. I am
speaking of the 4 cycle Engine. I have no ex-
perience of the 2 cycle sets, and would like to
hear something of ‘the advantages claimed for
them.

I consider the maintenance and running costs of
Oil Engines in small plants as under review com-
pare favourably with Steam Plants. One of our
sets, a 74 K.W. Ruston & Hornsby one, had been
running for 3§ years (app. 11,000 hours) before
we could give it a general overhaul, except once
decarbonizing, and then there was nothing else
to do, all Bearings went back exactly as they came
out. Cylinders, Pistons and Rings were in ex-
cellent condition, and just pro forma I changed
one Ring in each Piston.

1 do not like the idea of a number of small sets
as suggested, although I have found no difficulty
whatsoever with running two or more of our Rus-
ton & Hornshy’s in parallel. Our two small sets
are now often running to capacity, occasionally
with a slight overload.

Our plant was started about the middle of 1930
with 2—32 K.W. sets, towards the end of 1932
it was necessary to instal a 74 k.W. set, and the
installation of another set of that capacity last
July was really long overdue, as the Peak load
was beyond the factor of safety since the middle
of 1984. This shows, that a plant once started
creates demand, and helps towards the develop-
ment of the town.
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capi
and runnmg costs I consider fair, though the totnl
costs of 3—75 K.W. Sets and one 20 KW.
quoted to be £4,400— seems to me to be too low,
our 74 K.W. Sets cost about £2,000 each including
foundation and erection.

The difference in the cost of Lub. Oil of the
two rival Sets seems excessive, our average for
the last year is .065d. per K.W.H. and last month
it was .048d. I intend to keep it at that, or below
that level, and I don’t think that small steam
plants, with reciprocating engines, can be very
much lower.

The idea of a combined Steam and Oil Engine
plant appeals to me immensely, in cases, where
it is economically feasible. This arrangement
would be conducive to a great flexibility I think,
especialy in cases where a high Peak Load of
somewhat short duration has to be contended with.

A steam plant is out of the question for Port
Shepstone owing to the cheapness of Fuel Oil, it
now costing £5 17s. 0d. per long ton, including
railage, etc. The following figures from the Port
Shepstone Plant may be of interest to members :

1951 193z 1933 1934 1035 1936
Total Unite generated :
150738 101,980 239,837 275,795 335,824 380,000
Cost of Fuel Ofl per K.W.H.
64

5630 64 62 B0 s
4874
ok ot b, O] p XWX,
35

A760 117d a11d 0844 0654
0480

(After a few general remarks by the President,

the Convention adpourned at 12.25 p.m. until 9.30
a.m to-morrow).
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FRIDAY, November 20th, 1936.

The Convention resumed at 9.40 am. at the
Conference Hall, Empire Exhibition,

The President : We will commence our pro-
ceedings this morning by asking Mr, Kane to reply
to discussion on his paper.

of the Eleotricity
Department.

by R. W. Kane (Johannesburg).
REPLY TO DISCUSSION.

A question has been asked as to the necessity of
replacing the existing H.T. Board at Central Sub-
Station with a greater number of units of larger
capacity; this was partly necessary in view of the
additional units required and in addition by the
modest desire to lock the stable door before the
horse could escape.

No trouble whatsoever has been experienced
with the present switchgear and in fact enquiries
were first made with a view to increasing the
rupturing capacity of the existing units and ex-
tending as required, but as this was impossible,
the new hoard was ordered and the present bank
of switchgear will be utilized in a more remote
suburb of the city.

Transformer failures are one of our very remote
sources of trouble and in the last few years T only
know of approximately six such failures, two being
caused through lightning, one through moisture,
another owing to doubtful bracing of the windings,
and the balance through sheer old age. If a per-
centage of failures is still required I would put
this value as approximately 1/10th %, per annum.

Our series lighting system is only protected on
the primary side against overload. The secondary
i ion is and no ion allowed

for.
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In view of the series circuit T can only visualise
an open circuit or high resistance fault causing
any trouble and in the absence of any experience
to the contrary, I would assume that under these
conditions the primary switch would clear through
overload.

Dealing with Bulk' Supply Consumers and the
inspection by the Factory Inspector, the equipped
chambers are inspected initially by the Inspector
when notified by the Department as these cham-
bers are owned by the consumer and not the
Department.

‘We have a similar example in the elevators in
any building, only one inspection being customary
however for a chamber and not every six months
as with elevators.

The Department’s load centres are not inspected
by the Government Inspector although he has
every right to do so, if desired, in this or any
town.

Distance between load centres varies according
to load demand and available sites, and is-not con-
trolled by a definite rule of thumb method as far
as distance is concerned, but mainly from an
economical low tension distribution point of view.

Mr. Horrell, I think questioned the necessity
for the installation of 300 K.W.A. Transformers
and although it has not been found necessary to
instal 300 K.W.A. transformers in every kiosk, in
certain suburbs the demand has warranted such
an increase, but when describing the kiosk as
being suitable for 300 K.W.A.,, this expression was
principally used to define the space available in
the kiosk. We have still a number of ancient
transformers in good condition on the system or
available for use with a capacity from 100 to 200
kVA. that in bulk appear more like 1,000 kVA.
and the size of the kiosk is really designed to
permit flexibility in transformer alterations and.
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The maximum demand instruments are prinei-
pally installed for supplying details of demand on
the transformer and in simplifying the winter
load tests. Double pointer straight ammeters
would not serve the same useful purpose and in
my opinion spot readings are also of doubtful
value for load demand statistics, when it is
realized that load demand varies from day to day
in step with climatic conditions,

Facilities are provided on all incoming and out-
going feeders, however, for spot, readings, but we
are not in the fortunate position yet to use a
standard instrument throughout the system.

In a small town, say, like Pretoria, standardiza-
tion, I should imagine, would be easily obtained,
in view of the necessity for fewer load centres,

In justifying the supply of High Tension where
a demand of over 30 kW’s, is expected, this must
not be confused with an installed load of 30 K.W s,
it being customary to allow reasonable diversity
factors for the different types of loads in the
industrial, business and domestic consumers, I
the central area we have very few consumers on

igh Tension with an installed _transformer
capacity of less than 100 or 150 K.V.A,

1 admit that the value given appears extremely
low, but when combined with a reasonable amount
of latitude and taking a diversity factor into ac-
count, I do not think that many consumers have
suffered through being compelled to take High
Tension,

It will be appreciated also that a figure of 30
K.W. demand is an extremely useful lever in the
hands of the Dept. when certain types of load
is considered unsuitable for low tension supply.

In conclusion, Mr. Prsident and Gentlemen, may
I once more express my appreciation for the op-
portunity afforded me in presenting a paper be-
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fore this Convention and for the experience gained
by me in the various discussions on this and other
papers, in realizing the varying points of view and
problems experienced by others.

The Engineering Aspect of Small Municipal
Electricity Undertakings.
by W. H. Milton (E.8.C.)

The President : Gentlemen, T have been asked
to permit Mr. Milton to speak to a point of ex-
planation, prior to proceeding with the discussion
on his paper.

Mr. Milton (Electric Supply Commission) : Mr.
President and Gentlemen, there was one point
raised during the discussions yesterday, which I
feel would better be aired to some extent by mem-
bers present. I refer really to Mr. Nelson’s con-
tribution, from Paarl.  Mr. Nelson raised the
question, in his particular case, as to how it would
be possible for a municipality such as his to de-
velop a cooking load. The peak at Paarl is a day
peak, and a fairly extended one. Mr, Nelson
then gave the example of 100 stoves being in-
stalled and estimated that installation would re-
sult in a maximum demand of 300 kilowatts. He
pointed out that the charge for the supply was at
the rate of £4 per kilowatt per annum, and p:
ceeded to infer that with a tariff of that nature
and a sale of 100 stoves, it was impossible for
his to the en-
couragement of such a load by the introduction of
a 1d. rate and the offer of Hire Purchase facilities.

But T must say that T was very disappointed
that the question has taken its present form be-
cause it scems that the municipality of Paarl is
still unaware that there is a considerable diversity
of use of ranges, when a number of ranges as
great as 100 is sold.

At a former Convention when a paper was pre-
sented on the general subject by Mr. Swingler of
Capetown ,the results of tests on suburban loading
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due to stoves was mentioned, and a figure of 1
kilowatt per stove was, so far as I remember,
indicated as the probable demand in a relatively
small area, with a relatively small number of
stoves installed. In Mr. Dawson's paper read be-
fore this Convention, a figure of .85 K.W. was
mentioned as being ‘the diversified demand per
stove and a suggestion was put forward during
the discussion that 1.2 kilowatts should be ac-
cepted, and was replied to very ably by Mr, Daw-
son who supported his contention and indicated, if
anything, that .85 K.W. per stove was a liberal
allowance.

If Mr. Nelson would take a figure of say, 1 kilo-
watt, he would find that the cost to Paarl of sup-
plying these stoves would not amount to .07d. per
unit—that is assuming a relatively smail use of
electricity per stove of the order of 200 units per
consumer per month.

A normal consumption would be nearer 240 in
the case of Paarl, because after all, the domestic
load in Paarl has never been developed, and it is
probable that the first influx of stoves into Paarl
would be to the class and type of consumer which
make an extensive use of the stove, and would
not werry very much about the “bawbees.”

If you take the figure of 240 units, the munici-
pality of Paarl certainly can sell at 1d. a unit,
(and I am convinced at an even lower rate for
domestic cooking), with considerable advantage to
Paarl municipality and the consumers,

Mr. Nelson also asks in his diseussion how ean
Paar sell or develop its load at a profit? I am
convinced in my own mind that the first duty
of a municipality is to give service to the residents
in“its area. A Municipal Council is elected to
manage the affairs of the community for the good
of the common weal, and not to acquire profits,
Its first object should be service; but it does seem
to be the general principle that all Councils look
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for profits though these profits come from the
very people they represent, and are not really
essential.

I trust, Mr. President, that those members here
who have had experience of purchasing in bulk,
and, shall we say, the selling of elecmcm in bulk,
will give their experiences in spite of “on peak”
incidence. in regard to the advisability of develop-
ing cooking loads instead of peak instances,

DISCUSSION CONTINUED,

The President : We will continue with the dis-
cussion on Mr. Milton’s paper.

Mr. W. M. Mail (Kokstad) : Just a few remarks
on a most interesting and valuable paper for small
undertakings.

Re Automatio Plants :

These in my opinion would only be of use for
50 to 80 consumers for lights only, and would
need an Engineer to look after the Undertaking.

Steam Plants :

The experience I had in Kokstad with steam
plant before changing over to oil was that unless
the load continues for a considerable part of the
evening and part of the day and coal is very cheap,
say 12/6d. a ton, then fuel oil is cheaper and more
flexible to run “that is up to say 150 kW.” also as
much_thought must be given to the boiler plant
as this is where the expense in running a steam
plant occurs,

s to the claim that steam plnnt can run_con-
tmuously longer, this has not been my experience
as I have run Diesel Plant for 2 weeks without
stopping and could have kept on if necessary, and,
on a number of occasions for one week without
any trouble.
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Diesel Engines :

As to the merits of 2 stroke against 4 stroke,
as I have had experience with both types running
in the same Power Station I prefer the 2 stroke
and the reasons are as follows :—

Mora even running (Cyclic Variation).

Less wear and tear.

Less maintenance and attention required,

The heavier the load the better the engine runs.

Fuel consumption has been better.

Lubricating oil heavier on light loads, but as good
if not ‘better from % to full load, and taking
fuel oil and lubricating oil together my experience
has been that the 2 stroke is botter and mainte-
nanco costs loss.

The following figures may be of some interest :

Plant Installed :

Two Engines 2 stroke Petter 208 H.P. direct
coupled to 92 K.W. D.C. 230/460 Volts generators
running at 290 revs.

One Engine 4 stroke 57 H.P. Ruston Direct
coupled to 30 K.W. Generator 230/460 Volts run-
ning at 500 Revs.

Altitude 4,600 feet.

Summer temperature averages 85.

Winter temperature averages 50,

There is no pumping load, and no day load to give
good load factor.

Engine hours for Ruston 4 stroke running 81 years :
31,063 hours.

Load at present % to full average %.

Fuel consumptfion for this year  per unit generated
average 919 Ibs.

Fuel consumption for 8% years  per unit generated
96 1bs.

Fuel consumption when first installed with full Toud :
.73 1bs.

Lubricating oil consumption for this year : 135 gals.
9 months.

Piston rings changed at 5,000 hours, again at
Piston rings changed at 10,000 hours, again at
Dversize rings changed at 15,000 hours, and

New cylinders and Pistons at 23,889 hours.
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A number of replacements have been m
big ends, valves, seatings, rocker arms, lubricating.
ml and fuel il pump parts, und numerous smal

\'ul\e» )m.ve to bo kept in good order entailing o good

ntion but less trouble than ex-

g:mmd Sk aioac: T (o ot
en installed.

No. 1. Potter Engine. 2 itroke running 5 years 3
months, engine hours 11,

Origioe) Heasitgs ot E it risge’ sl i splendid
condition, only replicements Atomiser springs
nozzles and needles, also Fuel pumps replaced by
makers after 2,000 hours running due to pump
Coabipn dsvelopla JeaLar, AVl pwSDe (6) on cach
engine developed this troublo & atarly the samo
running hours,

Tl sonpunpton aversgs for £, yoars  per unit,

generated :

Fuol' cmuum,.uun this year :
Average load X,

1L Patter 2 stroke running 5 years 3 months.
Engin hours 1 1125 hou
Conditions . s. s No. I. Petter.

This set.fi
Fuel oil m.m.mpmn for 5 yeurs earryiag sverage

This year : nvenge Yo of % : 834 Ibs,
The two Petters have been run in parallel and have

bad no trouble carrying loads easily and without
llll('!-ultin;:.

a long t
Toibrintion o conter 484, Gallan and for the st ine
“months the total for the 3 Diesel sets was: 84

o
Fuel oil : .60 pence per unit generated.
Lub. oil : .17 pence per unit generated.

TOTAL " $75 pence per unit generated.

The fuel oil is metered to each set and caleula-

tion is based on 9.33 Ibs. per gallon.

For the last 9 months the consumption of lubri-
cating oil has been :—
Ruston 4 stroke: 135 gallons 50,817 units generated.
Petter 2 stroke: 330 gallons 110,173 units generated.
Petter 2 stroke: 320 gallons 10,2147 units generated.

12671



In Reference to Running Costs :

Kokstad this year generated and sold practically
the number of units stated by the author and the
running costs as per 1936 estimates were i

Salarios

Interest a
Tnsurance

“Redemp

TOTAL

The author has omitted insurance in his figures,
But the estimate for Fuel Oil and Lubricating
Oil will be under the amount by £100. and the
Revenue increased by £350.

Actually for 9 months including the heavy load
of winter the—

Fuel oil bought was only ... £50310 0
Lub. oil bought was only ... 167 0 0

760 0 0 (9 months)
Estimate for balance of

months :
Fuel oil and lub. oil ... .. 251 0 0

£,011 0 0

Total units generated 9 months: 263,137
Oetobers- i, 27,623
Estimate for 2 months 50,000

340,360

The better figures this year are due to extra
time and attention being spent on atomisers and
fuel pumps. Tam afraid I have made my remarks
a litlle lengthy but the author has brought up
some very interesting points, and I think a paper
that is long overdue as far as the small under-
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takings are concerned, as there are more than half
of the Undertakings in the Union that come with-
in this generated figure and I would like to offer
a paper in reply at the next Convention.

Mr. C. H. Clutterbuck (Chief Inspector of Fac-
tories): 1 have listened to Mr. Milton's paper
with great interest and if I may be allowed, would
like to offer some comments on that portion which
deals with small automatic generating sets.

These plants, together with the distribution
systems, fall within the definition of “machinery”
subject to supervision under the Factories
(Amendment) Act of 1931 and it may not be out
of place to quote one or two of the Regulations
governing their use.

As you are aware these Regulations m‘e framed
to ensure the safety of life and limb and are not
concerned with either convenience or efficiency.

Regulation 11 (1) reads :—
““The operation of or attendince on machinery shall be
in charge of a competent shiftsman, but unskilled per-
ans working uader his direction may be employed
such operation or attendance provided that the ahiie
man exercises effective control

As Chief Inspector of Factories, T have power
to grant exemption from any of the provisions
of those Regulations which are inapplicable or un-
duly onerous and, provided there is no personal
risk involved I am prepared to take a reasonable
view and consider each case on its merits.

Although my Department is directly interested
in the question of employment, I do not mcend to
be unduly influenced by this factor and realise
that it is absurd to maintain unnecessary staff, at
the same time there is a limit to the size of p]ants
which may be allowed to run unattended, and I
assure you that my discretion will be exercised
with great care.
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Any exemption which may be granted permit-
ting the operation of generators without attend-
ance will, of course, cease to have effect in the
event of any increase in the capacity of the plant
and in these circumstances the position will be
reconsidered.

Mr. Milton deals with the employment aspect,
but this is certainly not, clear to me, in fact to my
mind this is one of the difficulties which  will
follow the introduction of automatic plants. Judg-
ing from my experience with small municipalities,
L am of the opinion that in the case of a munict.
pality which had been allowed to run an auto.
matically confrolled plant and in which  the
electricity undertaking had reached the stage
when it became necessary for the machinery to
be under the constant control of a shiftsman, any
instruction given to provide an operating staft
would be strongly resisted.

The foregoing remarks apply to power units
only, the position with respect to supervision of
electrical apparatus and distribution systems is
entirely different. Regarding the plant as a
whole and bearing in mind that “machinery” in-
cludes all electric apparatus and conductors, the
following Regulation must be complied with -

5(3): Where plant developing not more
is erected or used all boilers, engines and

other machinery shall be placed under the general
charge of a compotent person who shall be appointed
in writing.""

1 have reason to believe that small electricity
supply schemes are contemplated the promotors
of which have the idea that the whole plant can
be placed under the charge of a local garage
mechanic whose electrical knowledge is usually
limited to that required to make repairs to motor
car equipment, and is generally not of a high
rder.
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Such an arrangement cannot be accepted, The
number of accidents which occur on small munici-
pal distribution systems provide ample evidence
that for the protection of the public it is necessary
that competent persons should be placed in charge
of electricity supply undertakings, however small.

Where the employment of an engineer is not
compulsory, the Local Authority owning the plant
is held résponsible for any accident which may
oceur and in order to safeguard itself it is only
reasonable to expect that there should be no
question of operating an undertaking without a
qualified person in charge.

I quite appreciate the object Mr. Milton has in
view in ing the i ion of i
plants, at the same time no risks must be taken
in the process of educating people up to the use
of electricity and in my opinion if a municipal
electricity undertaking cannot support a properly
qualified electrician, in the interests of safety it
should not be allowed to operate.

Mr. C. R. E. Wright (Benoni): With Mr.
Milton's permission, I think I can satisfactorily
answer all Mr. Nelson's queries and doubts. In
the first place, let me assure him that I think all
of his troubles are more imaginary than real.
From our experience—which would be practically
the same as Paarl—I think we are in the same
position; we buy our current in bulk, and dis-
tribute if, and the amount purchased is practically
the same amount as that of Paarl, We instituted
a deferred payment scheme, and since then we
have put in approximately 600 stoves—that was,
to encourage the day load. Well, since that has
happened, we have so much encouraged it that
our peak actually occurs at 2 o'clock in the day
time—not through the stoves, but the industrial
load. Notwithstanding this, we are able to sell
domestic electricity after the quota—which is 5
units per room—which is reasonable—at jths of
a 1d. per unit and are still able to contribute
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£24,000 per annum to the relief of rates, after
taking £4,000 out of revenue for extensions. Also,
our industrial tariff is down to the very low figure
of id. per unit. So I do not think that any in-
crcase which Mr. Nelson fears in the maximum
demand charges is going to affect his average
cost of current,

Actually our experience has been that previous
to our maximum demand occuring in the day-time,
our lcad factor was in the region of 36 per cent.
Now, althcugh our demand has increased by some
900 kilowatts over our previous night demand,
our load factor has gone up in the region of 40
per cent. and our average cost per unit for current
purchased has dropped from .44 pence per unit to
42 jesesipenunit: S althougnite Neluor fosrs
these extra demands created by a deferred pa
e saliane!for extra fuatallatioe. G toves e
sulting in an increased cost, it has clearly proved
in our case that there will not be any increase in
cost and the demand created by the stove load
is not actually superimposed on the industrial de-
mand in our case. I found that the stove demand
is most likely to occur between 11 and 12 when
the industries are getting ready to shut down for
lunch; the industrial demand occurs at 2 o'clock
in the afternoon. So, Mr. Nelson, if you can take
that on the authority of one who has had ex-
perience, I do not think you need have any fear
of developing the domestic load. Although we
are down to jths of a penny, we contemplate re-
ducing our domestic tariff down to 4d. per unit.
(Applause).

Mr. Geo. H, Swingler (Capetown): In regard
to Mr. Nelson’s fears that the development of the
domestic load is to say the least of it a doubtful
blessing to an Undertaking which purchases its
supply of electricity in bulk on a two-part tariff
as compared with the position obtaining in the
case of an Undertaking which operates its own
generating plant, 1 would draw attention to the
fact that the cost of electricity, whether purchased
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or generated, includes capital as well as running
charges.  Ordinarily, however, the generatmg
costs are not analysed in this way, whereas in the
usual two-part tariff the two sections comprising
the total cost are shown separately as a matter
of course. In consequence of the capital cost in-
volved in the generation of electricity being to a
great extent out of sight it is out of mind so that
one is prone to fall into the error of considering
that the generation cost is represented only by
the running expenses and to look upon the power
demand charge of a two-part bulk supply tariff
as a payment for which one receives nothing. The
fact remains, however, that where load develop-
ment may be expected the Undertaking which
operates its own generating station must install
‘plant. well in advance of the actunl \‘lav by dnv
loa and

it is not readily ubv:ous to it Lhnt n does s0)
capital charges on that plant from the time when
it is installed although it may not make full use
of that capital for a long time to come, if at all
should the load development not attain the an-
ticipated dimensions, whereas in the case of t]
putchase of electricity on the two-part tariff rnte
the purchaser pays for the load requirements of
his Undertaking as and when they occur and the
burden is automatically thrown upon the supplier
of meeting those demands and taking the financial
risk involved in doing so.

As you know from my observations at previous
Conventions some years ago, I was not at one
time favourably disposed towards the extensive
use of electricity for domestic purposes largely
because my personal experience in that direction
was unfortunate and I was not satisfied that the
appliances then available would give satisfaction
generally. Subsequently, however, I was forced

to reconsider the matter in the light not only of
the fact that no other means lay open to the
Capetown Undertaking to develop but also because
of the improvements which were effected in the
materials used for domestic purposes. The results
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of the action which was taken in this direction
have already been presented to the Association,
and as an illustration at this meeting T would
mention merely that whilst in 1929, the year be-
fore the inauguration of the hire pnrchase scheme,
8.7 million units were sold for domestic purposes
in Capetown, the sales for these purposes in 1936
will amount to approximately 100 million, so that
whereas the domestic load in 1929 represented
only 14.9%, of the whole, this figure has now risen
to approximately 57%,. An important feature in
this connection is that the load factor of the Cape-
town Undertaking is approximately the same now
as it was in 1929 nothwithstanding the fact that
since that date approximately 18,000 electric
ranges have been installed on the system, and it
would appear from such figures as are available
that the domestic supply has a load factor of be-
tween 359 and 40%. Indeed the domestic load
to-day, gentlemen is the best load we have if
only for the reason that it is not influenced by
conditions of trade. The fact that in Capetown
the increase in connected load due to ranges sold
only_ through our hire purchase scheme has
amounted to 90,000 kW., whereas the maximum
load on the whole system (lighting, industrial and
domestic) is estimated to be in the region of only
40,000 kW. is sufficient to show that it is incorrect
to consider that each electric range installed will
necessarily increase the amount payable under the
demand charge section of a bulk supply tariff by
the load demanded by that range taken by itself,
as I understand Mr. Nelson fears will occur. There
is a wide diversity in the load demands of electric
ranges, and although the maximum demand due
to the installation of electric ranges is estimated
by Mr. Nelson to coincide in the case of the Paarl
Municipality with the time of mnx)mum dememd of
the remainder of the system (I do ne

this view), it does not necessarily follow that thxs
in itself is a disadvantage, for the additional cost
of demand and energy charges of the purchased
supply would presumably be covered by the tariff
rate of charges for domestic purposes and in that
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way advantage be taken of the diversity in the
load demand of the electric ranges.

Relief of Rates :

1 would like to make a few comments also on
the vexed question of the relief of general rates
from the funds of the Electricity Departments,
for I feel that in many instances this has an im-
portant bearing on the future development of

since

this nature are frequently made without snfflclent
regard being paid to the financial stability of
Undertakings. It makes me wonder, for instance,
when I see from the accounts of one of the larger
Electricity Undertakings in this country that a
loan for electricity purposes was raised in 1904
on a 60-year basis, and see that cunly about half
of which had been paid off in 30 years, if any of
the plant on which that money has been spent is
now in existence. The same Municipality has
spent a total of a little over a million pounds on its
Undertaking, yet has less than £150,000 set aside
in its sinking fund and other reserve accounts.
The Undertaking nevertheless contributes re-
latively speaking heavily to the relief of rates and
this contribution is now looked upon as a working
expense, for I notice that after, for example, in
one year making a contribution of £25,000 to the
relief of rates the Department shows an accumu-
lated deficit of nearly £20,000.

1 would not like to suggest that no contributions
of this nature should ever be made, but I do hold
the opinion very strongly that no such contribu-
tions should be made until the Undertaking con-
cerned can in fact afford to do so and then only to
the extent to which it can afford such sums as may
be demanded. I feel particularly strongly, how-
ever, that no such contribution should be made un-
less and until adequate provision has been made
for obsolescence, whether through a renewals
fund, sinking fund, betterment fund, or any other
fund’ you like to esfabhsh. whereby the capital
indebtedness can be reduced, and to my mind the
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reduction of the capital indebtedness should be the
first consideration and first charge on the Under-

king. It may be that others present have had
the experience with which I have met in the course
of the past few daws when although T have re-
ported strongly against a proposal to take for the
relief of rates a very large sum which the Under-
taking cannot afford and contrary also fo the
wishes of the Electricity Committee, from the
Electricity Department for the relief of general
rates, the Coneil took that course merely because
it found itself financially embarrassed. The pro-
posal was carried simply because a smail majority
of votes was obtained in its favour. A disturbing
feature of the matter is that it is not unusual
even while one is conscientiously going to the
trouble of pointing out the dangers and difficulties
to which the Department is being exposed by
action of this nature, one cannot but feel that the
minds of a considerable section, perhaps even
numerically strong enough to carry the proposal
against one's advice, have been made up before
learning the facts.

Dealing with the subject from the point of view
of maintaining capital indebtedness to a minimum,
it is of interest to learn that, for example, the
Sheffield Electricity Undertaking with a revenue
of £1,200,000 per annum does not contribute any-
thing at all to the relief of rates, the ratio of net
loan indebtedness to total capital outlay in this
case being 462, that is to say they have paid
back more than half of the total money spent on
the Undertaking. ~Similarly, the Edinburgh Elec-
tricity Undertaking with a revenue of £868,000
does not contribute anything to the relief of rates
and owes only 40% of the money spent on the
Undertaking.  The Glasgow Electricity Under-
taking with a revenue of £1,250,000 per annum
does not pay anything to the relief of rates and
has paid back 707, of the total money it has bor-
rowed. In Capetown, however, weher the ratio
of loan indebtedness to total capital outlay is .50
the contribution to the relief of rates for the year
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1937 has been fixed at £100,000 as compared with
an estimated total revenue by sale of electricity
of £730,000 and indirect contributions in the shape
of requiring the Undertaking to provide other
services at less than cost are required also. This
in the case of street lighting alone amounts to the
sum of at least £15,000.

To my mind, Mr. Chairman and Gentlemen, it
is important that this Association make definite
and strong efforts to get the Provincial Councils
to interest themselves in the matter by prescrib-
ing the limits and conditions under which Elec-
tricity Undertakings may be required to contri-
bute directly or indirectly to the relief of the
general rates.

Mr. D. W. Ritson (Stellenbosch):  Mr. Presi-
dent and Gentlemen, with regard to the stoves
coming on to your peak load, we in Stellenbosch
are in the same position as Mr. Nelson is at Paarl.
We are on a bulk supply. With regard to stoves;
we welcome them, and any other load that we can
get hold of. We are in the same position as Mr.
Wright in Benoni has spoken about; he is not
afraid of stoves, or anything coming on, and you
can see what he has done.

I would like to give a few figures from Stellen-
ch, to show that we are not afraid of stoves
on our bulk supply.

We changed over to bulk supply at the end of
1930. In 1929, on our oil station, we sold 300,000
units. In 1935, we purchased from the Commis-
sion 1,528,000 units, and we estimate to purchase
in 1936 1,800,000 units; this for a small dorp with
no industries. Our generating costs in 1929 were
2.8; our estimate for 1986 is .8. Our domestic
and industrial power units sold in 1929 were
25,000, and our units for domestic power esti-
mated for 1936, will be about 750,000. In 1927
we had an overdraft of £1,000; and in 1931 the
Council took £2,000 for the relief of rates. Our
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change over cost us £4,500, of which £3,500 was
paid out of revenue. Our profits at the end of
1936 will be about £3,000.

Those are just a few figures to show that we
are not afraid of any peak load coming on.

Councillor D. Nelson (Paarl): As regards the
remarks from Stellenbosch about their develop-
ment since they were connected with the Elec-
tricity Supply Commission, their increase in units
is_from 800,000 to 1,200,000. I think that you
will all agreg with me that Paarl is one of the most
progressive Towns in the Western Province, If
you take our town say 8 years ago before we were
connected with the Electricity Supply Commission
our output of units was also about 300,000 per
annum. To-day we are buying close to 9,000,000.
1 think you should all clap hands at that—the
progress Paarl has made in its Electricity develop-
ment (A voice: The Commission.) and let me say
that the increase from 300,000 to 9,000,000 units
per annum was not attained by Tool kmg after
stoves and by competing with the “Aga” stove.

As regards Mr. Milton's remark that we should
not make a profit let me assure you that we are
losing on domestic loads. If you have to pay £6
per K.V.A. plus 4 of a penny per unit and sell
at fd. per unit, you will agree that we are not
overcharging or making a profit. 1 desire to
show you that although we are not too keen for
stove loads, yet our tariff is very low for them.
Stellenbosch may not be effected by a day load,
because as Mr. Ritson stated they have no fac- .
tories hence their load is a night load and they
can easily handle stoves. Our load is quite dif-
farent. Our peak is created in the day time
from 11 o’cock at the hour when the householders,
also require energy for their stoves.

While listening to Mr. Milton’s paper, T asked
myself, as to what we should do at Paarl, when
unfortunately at the hours from 11 am. to 12.30
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p.m. all our factories have already created a peak
and also the stoves come on with an extra load.
I can assure you that the Paarl Electricity Com-
mittee are not asleep, and hope you will acknow-
ledge that our development from 300,000 to
9,000,000 units per annum is a proof of my state-
ment,

1 quite appreciate all that my friend Mr. Swing-
ler has said. I can assure Mr. Swingler that we
are doing our best but we have got to be careful
to know which is the best. You do not expect,
Mr., Chairman and Gentlemen, that I should be
able to argue with the best brains of the Elec-
trical Engineering World who are here to-day, but
I must say in conclusion that I have as yet not
been enlightened that in our case stoves would
mean a profitable income to our department.
Thank you, Mr. President.

Mr. Horrell (Pretoria): [ do not think Paarl
should be faint hearted over this matter. Some
little while ago the township of Hercules, a dis-
trict about 8 miles by 4 miles in area, chiefly
occupied by people of poor artisan type, was in-
corporated in the Pretoria Municipality.

The overhead distribution was carried out with
No. 10 and No. 8 bare copper. We immediately
set to work to alter the mains to permit of the
installation of stoves, knowing at the time we
should lose on the transaction for some little
while, but there is no doubt about it we shall
gain in the end.

Mr. Swingler is quite right when he says it is
the diversity factor that tells. There is no doubt
about it you must encourage the installation of
stoves.

Since we did so our sales have gone up enor-
mously.,In 1928 when there were very few stoves
on the mains the sales were 19,000,000 units,
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while to-day they have reached over 60,000,000
units, which is to a very great extent due to
cooking.

We have gone so far as to give free connections
to domestic consumers. The more one encour-
ages the use of domestic electrical apparatus the
greater are the prospects of the Electrical Under-
taking.

Councillor Morrell (Capetown) : Speaking as a
Councillor Member, I feel there is not much left
for me to say after Mr. Swingler has spoken, as
on reference to my notes, I find we have been
thinking alike. But arising out of the remarks of
Mr. Nelson that they had made a loss of 25 per
cent, T do not think that is anything uncommon
with new ventures in commerce, because I know
of commercial houses which have made a loss of
over 25 per cent; and in looking for a reason, one
usually finds it is due to a lack of organization
and vision as to the potentialities in the selling
of essential appliances which has brought this
about more than anything else. During the period
of ten years which elapsed from the inauguration
of their Electricity Undertaking to the time when
the Paarl Municipality commenced to take a bulk
supply from the Commission their sales of elec-
tricity had grown to approximately 528,000 units
per annum, and it is interesting to know that
during the next period of ten years to date while
they have had an abundant supply of electricity
available to them from the Commission’s system
their sales of electric energy have increased to
something in the neighbourhoood of 9,000,000
units per annum. On looking around for an ex-
planation of the reason why the Municipality is
not selling as many domestic appliances as one
would expect one is forced to the conclusion that
they have not put the same amount of energy and
vision into the development of that side of the
business as they have to the industrial side.
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Relief of Rates :

Mr. Swingler put forward the question of the
relief of rates. I must say, speaking as a member
of the Electricity Committee of the City of Cape-
town, this question has been thoroughly investi-
gated and we are convinced that such a system is
wrong financially, wrong in equity and in all
respects. As has been illustrated the system of
loans which the public subscribe to for the pur-
chase of electrical producing plant ranging over
a period of years in one case of 60 years, is wrong.
Long before such a period expires the plant is of
no use whatever and I think any profit an elec-
trical undertaking can make should first be
applied very rigidly to obsolescence and reserve.

In these days of advancement in science—and T
will leave the scientific side to you, gentlemen—
one cannot: foretell what immediate demands may
be made upon electricity concerns, either muni-
cipal or commercial; and if proper provision is not
made with regard {o it, we can see at some later
date, the ratepayers being called upon not only to
pay a rate which would cover all the amenities of
the city—all the extra improvements which they
require but a special rate to cover and reimburse
the Electricity Department’s funds, which they
have from time to time contributed to general
rates account connected with any particular
municipality.

1 think the principle as now adopted entirely
wrong. At a special enquiry held in the City,
very eminent accountants and gentlemen of dis-
tinction were unanimous in the opinion that it was
a wrong principle. I need not go into the details
of their report, but there can be no doubt about it.
Recently in a debate in the Council Chamber in
Capetown, it has been most forcibly brought to
the notice of Councillors. Dr. Aiken who, I think,
is accepted as a very prominent man on figures
and finance, issued a report deprecating the alloca-
tion of electricity funds for the relief of rates.
That is a very serious situation and I am sorry
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that at this late period of the Convention we
cannot spare much more time to go into the
matter.

We Councillors come up here because we like to
know who we are mixing with in the many rami-
fications of our electrical undertakings, and we do
feel—at least, I do—speaking personally, that if
your Conference was split up into two sections
and your purely technical side taken on a separate
date it would be an advantage—I am not saying
that with any disrespect, but if the portion of the
Conference dealing with municipal matters was
taken at a different time, Councillors could then
do their job and get back to their headquarters.
1 like to listen to you, but I feel I could do better
work by studying the question of the relief or non-
relief of rates, as applied to your particular in-
dustry if same was separated from the purely
technical side.

I was hoping that some other member of the Con-
vention would second Mr. Swingler’s proposal, but
it has not yet been done. However, I have very
great pleasire in seconding the proposal put for-
ward by him, namely that this Conference should
support a ion to the Admini

or the Government that legislation he passed pro-
hibiting the relief of rates from the profits of any
electricity undertakings controlled by munici-
palities, such profits when realised being applied
entirely to the interest of the undertakings. I
thank you, Gentlemen.

The President : T think it might be a good thing
to put the proposition. We are getting toward the
end of the Convention. There has been a proposi-
tion put before this Meeting, and seconded. I
feel we should confine any further discussion by
each speaker to not more than five minutes. This
is necessary in order to complete the Convention
Droceedings in time.

Councillor J. J. Coetzee (Springs) : If this re-
commendation or resolution which has been pro-
posed is adopted, may I suggest that you colla-
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borate with the Treasurer’s Departments with
regard to that, and 1 would suggest, if this re-
solution is about to be put and adopted, that you
do mot act entirely on your own, because the
various Municipalities_have their view and are
entitled to be heard. If it is adopted, I suggest
you should do so in conjunction with the
Treasurer’s Departments of the municipalities.

The President : I now call upon Mr. McWilliam
to present his paper.

Testing of Coal, Ash and
Water at the Pretoria
Municipal Power Station.

By E. A. MoWilliam, B.So. (Eng.)
Engincering Assistant, Electricity Dept., Pretoria

The analysis of coal ash and water is of im-
portance in checking the operation of a power
station. It is hoped therefore that these notes on
the testing of coal, ash and water as carried out
in the laboratory of the Pretoria Municipal Power
Station will be of interest.

The laboratory is a recent addition to the power
station. It was built and equipped during the
1933 extensions and came into operation late in
1935. The equipment was recommended by the
Consulting Engineers, Messrs. Merz and McLellan.

Wherever possible attempts have been made
to estimate the magnitude of the errors in the
results of tests and the accuracy of measurements
in conjunction with which they are used. The
results of tests are then expressed only to the
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accuracy the tests and measurements warrant,
In this way a great deal of unnecessary labour
has been eliminated.  For instance if the error
in the determination of the overall thermal effici-
ency is two per cent., which is not unusual, if is
of little value calculating its value to two decimal
places and expecting it to show up minor altera-
tions in the operation of the plant.

COAL :

The coal burnt at the power station is a mixture
of peas and duff from the Coronation and Schoon-
gezicht Collieries in the Witbank district. The
coal is screened at the collieries through a 4” sieve
and over a 1" sieve, the percentage duff in the
coal therefore depends on the wetness of the coal
as screened.

A weighbridge has not been installed at the
power station, the weight of coal received being
taken as the invoiced weight. The coal is stored
in a concrete bunker where the stock, which is
normally about 3,000 tons, can be measured fairly
accurately. In any case since the changes in stock
are small, the level of the coal in the Lunker
seldom alters by more than a few feet, and the
error in the measurement of the coal burnt over
the period of one month depends to a large extent
on the aceuracy of the invoiced weight This is
assumed to be about one per cent because it has
been found that over a long period the coal
burnt according to the coal meters has agreed
to within one per cent with the coal burnt as
calculated from the coal received and the change
in the coal stocks. In this connection it might be
mentioned that the coal is wetted before firing
hut the constants of the coal meters have been
adjusted so that they record the weight of coal
on the ‘as received’ basis.

Sampling :

The accuracy with which coal is sampled is
usually difficult to determine, According to the
British Standard Specification No. 420 the weight
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of the sample to be taken does not depend on the
weight of the coal sampled, but upon its ash
content and the size of the coal. This is true
provided the sample is collected in a sufficient
number of equal increments spread uniformly
over the coal to be tested. The specification
states that if in sampling one inch slack con-
taining between 10% and 15% ash, a sample
weighing 170 Ibs. is collected in 2 Ib. increments,
the ash content of the sample will be with-
in one per cent of the average ash content of the
coal. If the calorific value of the coal is pro-
portional to the combustible in the coal then the
calorific value of the sample should be within one
quarter of one per cent of the calorific value of
the coal supplied.

The coal sampling at Pretoria is based on these
lines. The samples collected from the trucks are
accumulated in large oil drums with air tight lids,
a separate drum being provided for each coal.
At the end of the week the samples are reduced
to 5 Kg. by quartering. Each sample is then air
dried on a tray in the laboratory. The super-
ficial moisture is calculated from the loss in
weight obtained by weighing the sample before
and after drying to the nearest gram on a Beran-
ger pattern balance.

The whole of the 5 Kg. sample is then quickly
ground in a motor driven sample grinder. In this
Sturtevant grinder the coal is reduced between
two manganese steel discs, the fixed disc being
bolted to a swing door which when opened allows
the interior to be easily cleaned.

The sample which would now all pass through
a 3" sieve, is quartered and reduced to one quarter
Ib. weight and ground in a coffee mill to pass
 through a 32 mesh sieve. Care is taken to see
that this mill is thoroughly cleaned after grinding
cach sample.
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This final sample which is kept in a tightly
stoppered bottle is tested for inherent moisture,
ash and volatile content and calorific value.

Inherent Moisture :

The inherent moisture is determined by drying
1 to 15 gms. of the coal in a hot air oven, The
oven is provided with a temperature regulator by
means of which the temperature is kept constant
at 100 degrees C. The coal is weighed to a tenth
of a milligram in a silica tray with aluminium
cover. The percentage moisture content can there.
fore be calculated from the loss in weight, after
heating in the oven for a period of one hotir.

The total moisture in the coal as received is
caleulated as follows where—

§ = percentage superficial moisture
and T = percentage inherent moisturo,
3 . e (100
Percentage total moisture = & + (105)

Volatile and Ash :

For heating the coal in the determination of
the ash and volatile content, a Wild and Barfield
electrically heated muffle furnace is used. This
furnace is provided with an excess temperature
cut-out and the usual temperature regulating re-
sistance. ~ An electrical pyrometer is used for
standardising the temperature at which the vola-
tile content is read.

In the determination of the ash content a
quantity of from 1 to 1.5 gms, of coal is weighed
to the nearest milligram in a flat silica tray. This
tray is placed in the furnace whilst the latter is
heating up in order to prevent mechanical loss
due to the sudden evolution of the volatile matter.
The percentage ash content is caleulated to one
decimal place from the weight of ash remaining
after complete ignition of the coal.

In all these tests the hot crucibles are allowed
to cool in a desiccator with sulphuric acid as the
drying agent, and the weighing is carried out as
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quickly as possible, to prevent the absorption of
moisture,

The volatile content of the coal is calculated
from the loss in weight (corrected for the loss due
to the inherent moisture when one gram of the
air dried sample is heated for 8 minutes at 900
degrees C. The coal is heated out of contact with
the air in a silica crucible with loose fitting silica
plunger and lid.

The coal is weighed to the nearest milligram
slnd the volatile content is reported to one decimal
place.

Galorific Value :
The calorific value of the coal is measured in a
Mahler Bomb Calorimeter of the latest type with
direct motor driven stirring device. The error in
the tests made is less than one per cent, the
the actual error being unknown because the Beck-
man thermometer used for measuring the tem-
perature rise has not been standardised.

In this connection attention is drawn to the fact
that; tests carried out in accordance with the S.A.
Standard Specification Nos.— 1924 are reported
to four significant figures although the permis-
sable error in the determination of the calorific
value is one per cent.

i rrections are from
the formula due to Regnault. (1) The reason for
using this formula in place of that recommended
by the S.A. Standard Specification is that the
latter is based on a combustion period of three
minutes and the combustion period of the bomb
in question is eight minutes.

The calorific value of the coal is calculated as
follows from the weight of coal taken and the
corrected temperature rise—

Calorific value in B. Th. Us.

__ Bomb constont X temp. rise.
= Weight of coal.
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The bomb constant, which corresponds to
the water equivalent of the calorimeter and its
contents has been determined by means of Benzoic
Acid (6,324 calories per gram) and Dr. Roth’s oil
(10,992 calories per gram). The bomb constant
obtained from the standardising tests is reduced
by 0.5% before using in the above formula in order
to allow for the sulphur in the coal burning to
sulphur trioxide in the bomb.

The bomb calorimeter tests give the heat value
of the air dried coal and the calorific value of the
coal as received is then calculated to three sig-
nificent figures as follows :—

Calorific value of coal as received
= Calorific value of air dried coal
3¢ 100—per cent total moisture
100—per cent inherent moisture.
ASH ¢

In order to determine the combustible re-
maining in the ash separate samples are taken
daily of the ash sent to the dump from the two
boiler houses. The samples are ground in a Cort
Mill and reduced to about two Ibs. weight. The
samples for each boiler house are accumulated
in separate drums, At the end of the week the
gross samples are well mixed, reduced to 1 Ib.
weight and ground to pass through a 36 mesh
sieve. These samples are dried in a hot air oven
at 100° C. and cooled in a desiccator. One to two
grams of a sample is heated slowly to red heat in
the muffle furnace, the loss of weight being taken
as the combustible in the ash.

The ash loss is calculated as follows where—
A = Preentage ash content of coal
and € = Percentage combustible in the ash.
1ni L 100 AGTEIRT
(100 — A) (100 — C).
being made that the ealorific value of the combustible in
the ash is the same as that of the combustible in the coal.

Ash loss = the assumption
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WATER :

Before discussing the water tests carried out
at the Power Station the feed system and water
treatment will be descri

Make up and circulating water are taken from
the Power Station Dam. The analysis of the water
varies, the main salts in solution being as follows :

Caleium Carbonate — 5.5 grains per gallon as CaCo3,

e e R T
Magnesium ,,  — 7.5, w ow
Total Hardness —15  ,,  , 5 5
The p.H value is about 7.3

Originally the calcium and magnesium were
present only as bicarbonates, but they have been
partly converted to sulphates by the effluent
entering the dam from the S.A. Iron & Steel
Works.

The make up water is pumped to a Kennicott
Water Softener where it is treated with lime and
soda with alum used as a coagulant. Softening re-
duces the hardness to_three to four grain per
gallon (soap test). The water is then fed to
evaporators and the distillate passes into the feed
system or to the reserve feed tank. When re-
turning water from the reserve feed tank to the
feed system it is normally fed into the condenser
of a turbine on load in order to deaerate it.

The condensate from the turbines is heated to
140° F. in the feed heaters and it then passes to
the balance range connected to the feed pump
suction range and the hotwell.

In order to prevent scale formation due to salts
entering the feed system through Condenser
leakage and in addition to inhibit caustic em-
brittlement the feed water is conditioned with
Trisodium phosphate. A solution of this sodium
phosphate is added almost continuously to the
feed pump_ suction range through a small vent
pipe carried above the hotwell level, The quantity
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of hydrated trisodium phosphate added to the
feed system varies but is usually about 2.4 parts
per million which corresponds to 0.6 P.p.m. of the
PO4 ion, In this way the soluble phosphate con-
tent of the boiler water is kept in excess of 40
p.p.m. of PO this concentration being obtained
initially by the addition of a definite quantity of
sodium phosphate to the boiler drums when they
are filled.

Up to the present no trouble has been ex-
perienced with feed line deposits, which may take
place with phosphate conditioning due to the low
solubility of caleium phosphate. This is possibly
due to the low concentration of calcium salts in
the feed water,

It has been found necessary, however, to re-
place the asbestos gaskets originally used on the
boilers with steel cased gaskets since the former
were attacked by the sodium phosphate. For the
same reason it eventually became necessary to
replace the earthenware water alarm floats with
iron floats.

The main tests carried out on the water samples
are as follows—

Dam Water :

The dam water is tested at least twice a week
to determine the alkalinity, hardness, and pH
value.

The pH value is measured in a Lavibond com-
parator in which the colour produced in the water
sample by the addition of a measured quantity
of indicaor is compared with standard colour
ides suitable compensation being made for the
initial colour of the water. The slides are arranged
to read the pH value in steps of 0.2 pH.

Soft Water :

Tests for the alkalanity, causticity and hardness
of the soft water are made daily in the usual way
in order to determine the charges of lime and
soda required for the softener.,
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Owing to the fact that the water contains a
large quantity of magnesium it has been found
necessary to keep the causticity of the soft water
well in excess of half the alkalinity in order to
reduce the hardness to 3 grains per gallon and to
prevent the after precipitation of the magnesium
salts. This means that the concentration of salts
in the soft water is high with the result that the
evaporators have to be blown down frequently
to prevent priming. The use of sodium aluminate
in the softening process is being considered since
it is claimed that its use gives a water with low
residual hardness with minimum excess alkalinity.

Feed Water :

The condition of the feed water is checked by
testing samples taken regularly at various points
in the feed system with a Dionic conductivity

eter.

The pH value of the feed water at the feed-
pump discharge is also taken at frequem inter-
vals. The average pH value is about 8.5.

The oxygen content of the feed water is
measured by means of the Winkler test and is less
han 0.05 c.c’s per litre. In order to determine
this, more accurate tests are to be made in future
by means of a modificd Winkler test (2). In this
test the titration with zodivm thiosulphate which
requires frequent standarlisation, is omitted.
After the addition of the 1saganous sulphate,
alkaline potassium iodide, sulphuric acid and
starch solution, the sample is heated to 115° F.
The starch solution is then addel and the sample
is cooled until the characterisi’z iodine-starch
blue colour appears, when the (amv\erature is
taken. The oxygen content is rea: off from a
curve relating the oxygen content to the temper-
ature at which the blue colour appears. Provided
that care is taken in the preparation of the sample
and an allowance is made for the oxygea added
with the reagents it is claimed that the error in
the determination of the oxygen content nvd not
exceed 0.004 c.c.s. per litre.
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Boiler Water ¢

been noted. A pinkish colour deposit consisting
mainly of iron oxide with some calcium phosphate
and magnesium hydroxide is however found on
the drums and tubes,

Due to the fact that the water is first softened
and then evaporated the quantity of phosphate re-
quired is small and no internal coagulant is re-
quired to precipitate the calcium phosphate to
prevent priming.

The chief salts in solution in the boiler water
are sodium hydroxide, sodium carbonate, sodium
phosphate and sodium sulphate, There are no
chlorides present. The sodium sulphate is formed
by the interaction of the sodium phosphate witk
the calcium and magnesium sulphate is sufficient
to prevent caustic embrittlement.

Boiler water samples are taken from the new
Yarrow boilers by means of sampling devices con.
nected to their blow-down systems which makes
it possible to sample any one of the four drums,
Samples from the remaining boilers are taken
from the gauge glass drains,

The following routine tests on the boiler water
are carried out.

(A) Concentration ¢
The concentration of the boiler water is checked
by means of a dionic conductivity meter.

(B) Caustic Alkalinity :

The boilers operate at a pressure of 360 Ibs,
per square inch therefore, the decomposition of
the sodium carbonate formed by the interaction
of sodium phosphate and calcium carbonate is
practically complete. 1t takes sometime however,
for the sodium hydroxide to give a hydroxyl con:
centration of 100 p.p.m. which is that required to
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ensure that all caleium shall be deposited as tri-
caleium phosphate and not as dicaleium phosphate
which is not only slightly soluble but requires
more phosphate to deposit the same quantity of
calcium (3). It is therefore, possible that the
addition of caustic soda to the feed water will have
to be considered. This will have the advantage of
raising the pH value of the feed water and thus
feed line and corosion.

The sbdium hydroxide content of the boiler
water is not allowed to exceed 50 grains per gallon.

The sodium hydroxide and sodium carbonate
contents of the boiler water are determined as
follows :—

Seventy c.c’s of water are first titrated with
N/10 nitric acid using phenolphthalein inditatm'.
The titration is then repeated with another 70 c.c.’s
which have been previously shaken with 15 c.c.’s
of 10%, Barium chloride solution in a rubber stop-
pered bottle. If A. and B. are the c.c.’s of acid
used in the two titrations then the

Sodium hydroxide = 4B, grains per gallon.
and Sodium Carbonate = 10.6 (A—B) per gallon.

No allowance is at present made in these titra-
tions for the presence of trisodium phosphate.

(C). Sulphates :

The accurate determination of the concentrﬂuon
of the SO. ion is unnecessary and it is, therefore,
obtained by comparing the mrh\dlty o 100 cies
of boiler water suitably diluted, with that of the
same quantity of standard sulphuric acid solution,
the turbidity being produced in each case by the
addition of Barium chloride solution followed by
vigorous agitation. (4). A simple platium wire
tubimeter is used and the tests are carried out in
a Nessler cylinder,
(D). Phosphates :

It has been found that the concentration of the
S0, ion in the boiler water seldom exceeds 250
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p-p.m. therefore, if the concentration of the PO.
ion is kept in excess of 40 p.p.m. to inhibit caustic
embrittlement, the formation of scale is also pre-
vented (5).

The PO ion concentration is estimated by com-
paring the yellow colour produced in a boiler
sample with' that produced in a standard phos-
phate solution by the addition of a solution of
ammonium molybdate and nitric acid.,

Silica interferes with this test but up to
the present the silica content of the boiler
water has been negligable. Check tests for the
phosphates content are however made. 3

(F). pH Value :

The pH value of the boiler water is measured
by means of the Lovibond comparator using
Alizarin Yellow G. indicator. The pH is normally
above 11.
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DISCUSSION :

The President :  As pointed out by the author,
the analysis of Coal Ash and Water, is of great
importance in checking the operation of a Power
Station. The Pretoria Municipality is to be con-
gratulated on its progressiveness in adding a
laboratory to its other attainments, Our thanks
are due to Mr. McWilliam for his very lucid and
detailed description of the methods employed, and
their results. The paper is open for discussion.
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Mr. G. C. Brown (Volksrust): There is one
question T would like to ask. In the earlier part
of the paper, mention is made of wetting coal.
One can understand wetting coal when only duff
is used, but one would hardly think it necessary
when it was mixed with peas. I would like to
know the reason why coal is wetted at the Pre-
toria Power Station?

The Author, in reply to Mr. G_C. Brown, said:
The coal is wetted at the Pretoria Power Station
in order to obtain satisfactory ignition of the coal
in the boilers with Bailey water cooled furnace

ls. The total moisture content of the coal as
Fired is normally between 7% and 8, and the
stack loss due to this moisture is approx. three
quarters of one per cent. This loss is more than
cumpensated for by better combustion resulting
in a reduction of the ash and stack losses.

RELIEF OF RATES.

The President : We vl now turn to the resolu-
tion, moved by Swingler and seconded by
Gouncllor oneel of Cape Town. The proposition
is that :—

This Convention once again desires to bring to the
notice of the Authorities, municipal and provincial,
the adverse and detrimental effect of the practice of

profits derived from municipal electricity under-
takings for the relief of the general rates, and urges
that steps bo taken to obtain the necessary legislation
t0 limit such contributions, as now apply ‘overseas.’ "

Councillor Allison (Pietermaritzburg) : Speak-
ing to that resolution, [ would first of all like to
point out, that, according to the Constitution of
this Association, it can be claimed that Councillors
vote separately’ from engineer members; and I
think you will agree that that is wise. T think
it will also be well for you to refer to the list of
members attending this Convention; you will find
on the list 85 Councillor members, and 58 others
—there are one or two more; there are six or eight
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for Johannesburg; I have not included those, they
are not present. There are 37 Councillor mem-
bers and 58 Engineer members; which shows that
the Councillors could be out-voted all the time,
Then you have 33 Engineering Trades Representa-
tives, and 8 Associate members,

The President : The latter have no vote.

Councillor Allison (Pietermaritzburg):  That
may be so, but at every Convention I have been
at, I have never noticed or seen that there has
been a call for a division so that the different
members could be separated; and yet it is pro-
vided in you Constitution that any member can
call for a sectional vote on any particular subject.
I think it is wise before we proceed to vote on
this, that that fact should be known,

Secondly, there has been no notice given that
the matter was to be under consideration and it
was not placed on the Agenda. Therefore, Coun-
cillor members who came, did not come prepared
to speak or put forward points one way or the
other on this particular subject.

At the last Convention at Pietermaritzburg this
matter was brought up, and it was agreed that
it should be referred to the individual Councillors
of each Municipality to be dealt with; I think we
want to be very careful in this matter. I do not
think it is quite fit and proper that a matter of
this sort which is very far-reaching and has im-
portant implications, should go direct from an en-
gineer’s convention to the Provincial Councils,
I think, if it is going to be dealt with at all, a re-
commendation from this Conference should go to
each individual for the Councils themselves to dis.
cuss it, and then put it forward, if necessary, to
the Proyincial Councils. But for a resolution to go
direct from an Engincering Conference over the
head of the Councils whom the engineers serve
and represent [ think would not be quite fair, and
T think it may, in some instances, cause a little
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friction. T am sure it is the last thing in the
weorld that tily Briginesrs Conferanse dasiresythat
there should be friction between its officials and
the Council. ~Therefore I would appeal to the
member who has moved this motion to withdraw
it. I personally am in favour of -tariffs being
reduced—in fact, it s only a few months ago that
I moved a resolution in that direction; but not-
withstanding that fact, I think it may do this
Association more harm than good if such a reso-
il ware forwarded direet fhoul this Conferenca
to the Provincial Councils and 1 am more than
sure that the Provincial Councils would not take
the same view of it, as if it came from the Coun-
cils. True, it will not bring, perhaps, any finality,
but nevertheless I would appeal to the mover to
withdraw the resolution.

Mr. Swingler (Cape Town) : With the seconder’s
parmission, 1 would like to withdraw the wo
“Provincial”; that it would go to each Council
first, and not the Provincial Council. T take it
that would meet your point?

Mr. Allison (Pietermaritzburg) : Yes.

The President : It is now suggested the pro-
posal be amended. It is open for any discussion.
It is an important point.

Councillor D, Nelson (Paarl): With reference
to taking money from the Electricity Department
for the General Account, we all know that the
profit brought in by Water, Abattoir and other
departments goes to the General Account, and I
think that the General Account is entitled to some
revenue from the Electricity Department. The
only thing I would like to say is Etitiere iould

a basis of contribution, say 5% on Gross or
nett profit, whereas at present a sum is taken
from the Electricity Department without any
basis at all. I would therefore like to see that
Mr. Swingler bring this matter up in the Execu-
tive Committee as to what percentage the Elec-
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tricity Department should contribute to the
General Account.

The President : On a point of explanation; the
resolution really covers the point you are making,
1t says here, “such contributions as apply over-
sea,” where it is a matter of legislation. So you
see that gives a very definite scale,

Councillor D. Nelson (Paarl): 1t is not, T hope,
the intention of this Convention to force them
into legislation. Let the Municipal Congress dis-
cuss it and come to an arrangement. On the
Provineial Council they have very few representa-
tives, and they do not know the “ins and outs” as
we know them. T rather think that we should
give them a lead and say on what sale we are
quite prepared to work together with the Council,

Councillor Morrell (Cape Town) : Might T just
point out that the last clause in that resolution
refers to the overseas rule, and that, Sir, lays
down the limits and has a permissive clause plac-
ing no direct responsibility on any particular
municipality to apply it. It lays down the scale
and it might just as well be termed a permissive
clause. In connection with the remarks made by
Mr. Allison, might I suggest, with the mover’s
permission, that we say, “Municipal Councils and
United Municipal Associations.” That means that
when the United Municipal Association meets, all
these members of the Association will have a fur-
ther chance of discussing it.

Mr. Swingler (Cape Town): When 1 said,
“overseas,” I know it is not always palatable o
say, “Great Britain”; but I had in mind the Elec-
tricity Supply Act, 1926, of Great Britain, which
lays down the procedure; and once you have suf-
ficient reserve, you can contribute up to 13, of
the net total capital indebtedness; it is all laid
down. T did not think it policy to mention,
“Great Britain,”
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The Secretary : Might I say that in my cir-
cular, either this or last year, I quoted the very
Act Mr. Swingler refers to.

Councillor Allison (Pietermaritzburg) : 1 have
pleasure in accepting the amendment. 1 think
this should meet with everybody’s approval, and
I think we want to progress if we can. I under-
stand that in Durban they have a similar position.
1 lmuw “they can only contribute a certain amount,
o it is actually in operation at Durban
at the pre:ent moment, and they cannot contribute
more than that. I believe it is a sound proposi-
tion, If we, could work on similar lines to that,
I think we would be working towards some goal,
which is perhaps desirable.

Councillor  Allen  (Roodepoort - Maraisburg) :
That is another way of putting it; it is the ques-
tion of a controlled profit on electricity supplied
by or through Municipalities.

1 should apologise for not being present when
the matter was introduced into the discussion.
1 would ask that the matter be postponed for
discussion to-morrow morning, so that we shall
be able to put forward something that will be in
the interests and for the advancement of the
Electrical Industry of South Africa. It appears
that a similar resolution was brought forward
last year, and it came before the Council I repre-

t. There is a danger of hastily passed reso-
lutions being regarded as merely pious expressions
of opinion. That is not the intention of this Con-
vention, By taking four steps, instead of one,
we shall achieve the best results with genera!
civie support.

The President : We only meet once a year,
and a large number of questions are brought up
at the Conventions for discussion and decision;
and it is extremely difficult : we do not know
what members are going to bring forward. So I
do not think we can quite adopt the principle
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that everything should be put on the agenda. On
the other hand, the question of delaying decisions
on this matter may be sound; that is for the meet-
ing to decide.

Mr. H. Bahr (Klerksdorp); For your infor-
mation, gentlement, T would like to point out that
myCouncil took a resolution some 18 months ago
fo take 10% off clear profits as an extra contri-
bution to Renewals and Depreciation Fund. 1
wanted 20%, but had to be satisfied with 10%,.

i sending
as well,

Discussion then took place on the advisabili
the Resolution to the United Municipal Exec
but was not generally supported.

Councillor Allen (Roodepoort-Maraishurg) : I
wish to move an amendment to the resolution.
In the first place, where it says “take exception
to taking profits,” I would like to put in the word
“unlimited,” before “profits,” and in the second
place to ask that this Association send on the

ion to be consi by each indivi

Municipality and I move

In regard to the limitation of profits that applies
overseas; is it on the basis of the overseas limita-
tion? which 1 understand is a very small per-
centage. It seems to me that we should get
further in this matter if a lead were given to the
smaller Municipalities who buy in bulk. If you
allow this resolution to go forward, I am afraid
that you will not get even a short step further.
This Convention is a very important one, and it
seems to me that, in addition to passing a resolu-
tion like that, some lead should be given. If the
lead is the overseas limit, then you may as well not
pass the resolution at all. We do require money
from the Electricity Funds to assist the General
Fund; we do require it, and it must be continued
in the interests of the permanent property owners
of the area. I say we should go step by step, and,
if the lead could be given from the Executive of
this Association, may I just remind my friends
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from Cape Town that when the proposition was
raised in regard to publicity, the question of the
resolution was deferred to the responsible Execu-
tive, and, as far as I understand, a meeting was
held the following morning. It seems to me that
this Association educate Municipalities;
you do not do it simply by throwing a resolution
at them. If this went to the Municipalities, 1
think the object of the Association would
achieved in the long run, Let it go either to the
collective body or the individual.

The President : 1 might say that for o years
in succession this matter has been dealt with;
16kiie ok Diet ent v cme acts b e Town
Clerks of the various Municipalities, setting out
the resolution of the Association. You will notice
the resolution itself says, “As now apply over
seas.” They did not want to mention any specific
country. But in the letter we sent to the Councils
previously we did say what the law was regarding
this matter in Great Britain and also in_South
Africa; but in South Africa, at the moment, we
have not got anything quite in line.

The President : We have a definite proposi-
tion, gentlement, moved and seconded. Is there
any further discussion on this matter?

Councillor Middlebrook (Durban): I would like
to second Mr. Allison's amendment.

Councillor Allison (Pietermaritzburg
to delete the words, “Municipal Association Execu-
tive,” or “United Slunicipal Executive” ; I think

he ‘words are there; and, in the first instance,
30, " mimited profit

Councillor Allen (Roodepoort-Maraisburg) : May
I move that the Executive of this Association
place before the Municipalities what they regard
as a reasonable rate of profit for such an import-
ant undertaking as the Electricity Industry of
South Africa.,
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Councillor Coetzee (Springs): 1 will second
that.

The President : Would you mind repeating that.

Councillor  Allen (Roodepoort - Maraisburg) :
That this Association recommends to the Execu-
tive that it place before the Municipalities of
South Africa what, in their opinion, would be a
reasonable rate of profit for Municipalities using
their electricity supply for trading departments.”

Mr. Swingler (Cape Town): Would not Mr,
Allen’s point be met if we added and left it to
the Council to suggest what would be a reasonable
basis on which contributions should he made,

Councillor Allen (Roodepoort-Maraisburg) : 1
would like it to go with the resolution. I do not
want to oppose the resolution; I want to supoprt
it.

Councillor Coetzee (Springs) : May I just ex-
plain this aspect : there is no doubt about it that
Municipalities have, in the past, either with or
without justification, taken profits, and in some
cases huge profits, from the electrical under-
takings. Whether that policy is justified or not,
is perhaps not a material point at this Jjuncture.
The thing that matters, I think, is that Munici-
palities have committed themselves financially in
regard to certain undertakings over certain
periods of years, and they may have looked to
the profits that have been derived in the past
from Municipal undertakings. Would it be wise,
at this stage, at a stroke of a pen, to say the thing
is going to be altered? If such a thing is going
to take place, it should be done gradually, over a
period, so that one can adjust matters to the new
position that is to be created.

The President : Councillor Allen has suggested
we add this to the resolution :—

“And this Convention resolves, further, that
the Executive Council be asked to refer to
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the Municipalities what, in its opinion, would

be a reasonable rate of profit having regard
to the existing circumstances in South
Africa.”

Discussion took place on the exact wording of
the Resolution and it was finally agreed to put
the following Resolutions to the meeting :—

(1) That this Convention once again desires <o bring to

m
unlimited profits derived from Municipal Electricity
Undertakings for the relief of the general rates
and urges that steps be taken to obtain the neces-
sary legislation to limit such contributions as is
the practice overseas.

That the Council of the Association be asked to
indicate to the municipalities what in its opinion
would be a reasonable rate at which contributions
to the relief of rates should be based.

Declared carried, with one dissentient.

The President : Before calling upon Mr. Milton
to reply to the discussion on his paper, there are
a few things I have to mention as a recommenda-
tion from your Council.

AMENDMENTS TO RULES.

I have to bring to your notice that, in altering
the Rules and Constitution at the last Convention,
we inadvertently created quite a hardship on cer-
Tain of our miembers who umntentionally became
derated. In Rule 8, it is therefore recommended
we alter the one word, “member” to “ honorary
member” and “engineer member”; is that agreed
to?— Agreed

Further, in Rule 3, under “Engineer Members,”

we find to-day there is a very strong feeling that
as your Association has grown considerably, and
as some of the undertakings now are getting very
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large, is is considered desirable that some of the
assistant engineers on these large undertakings
should be Engineer Members instead of Associate
Members. This has been discussed by your Coun-
cil. and it is strongly recommended that the
following be added to Rule No, 4 under “Engineer
Members,” “and in the case of an undertaking
the sales of which are 20 million units and over,
any duly qualified assistants recommended by the
Chief Electrical Engineer” Is that agreed to?
(Agreed).
PAPER FOR NEXT CONVENTION.

The President : One item I have to mention is
that during diseussion Mr. Mail offered to furnish
@ paper bearing on the subject of Mr. Milton’s
paper at the next Convention, which I will ask the
Secretary to make a note of.

AFFILIATION.

There were one or two smaller items left in
my hands at the last Convention: One was the
suggestion that we affiliate with the Associated
Scientific and Technical Societies. I have gone
into the position and it has also been discussed

by your Council. You will apppreciate that the
Associated Societies have invested a considerable
sum of money in their building, and so on. They
have a club, which is licensed, and anyone utilising
that club, must ipso facto be a member, with cer-
tain reservations regarding visitors, which apply
generally to all clubs. Now, to become a member
of the Associated Societies one must pay a sub-
scription; all the members of the Affiliated
Societies are liable for these subscriptions each
year.  Any Institution or Association that be-
comes affiliated is itself responsible for the pay-
ment of the subscription of all its members. So
that if any member fails to pay his subscription,
the Association must pay the Associated Societies
to the full extent; if there are any defaulters, the
Association or Institution must pay. The sub-
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seription is £1 1s. 0d. per annum for town mem-
bers, and half-a-guinea per annum for country or
outside members.

It was felt by your Council that there was little
to be gained by the Association by affiliation over
and above any facilities that we have at present.
At present, as you know, we co-operate in every
possible way with the Associated Societies; you
nearly always have one of your representatives
on any committees formed there, and you really
are fully represented. We cannot visualise any
great benefit, more especially to our country mem-
bers who perhaps do not visit the Associated
Societies from one year’s end to the other, and we
feel it is impracticable to join. It would mean
that each of you who lives in this City would have
to pay an additional guinea each year over and
above your present subseription and that those
who live away from this centre would have to pay
an additional fee of 10/6d. Your Council recom-
mends that this matter be dropped for the present.

(Agreed).

There is one other matter, that of Status. It
arose out of a committee formed by the Associated
Societies. That Status Committee is still at work.
The matter has not been made public, but I can
assure you a lot of very useful work is being done
and any result attained will presumably be bene-
ficial to this Association. You are represented on
that committee by some of your members who &re
affiliated by reason of being members of other
affiliated i Your Council
that you leave the Status queshon to that Com-
mittee for the present. (Agreed)

T will now ask Mr. Milton to reply to the dis-
cussion on his paper.
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The Engincering Aspeot of Small Municipal Eleotricity
Undertakings.

by W. H. Milton,

REPLY TO DISCUSSION,

Mr. President and Gentlemen. Tt has been
very gratifying to me to receive so much discus.
sion and criticism and, in some cases, support.
I am, however, in the very fortunate position of
having the last say.

Several of the points raised are to be explained
by the system of control of Municipal Undertak-
ings, viz, by Municipal Councils. A Municipal
Council is in a difficult position as regards the
control of any of the revenue earning departments
of a municipality. The successful control of a
business cannot be placed in the hands of gentle:
men who hold office for one or two years, and
Wwho are liable to be displaced from time to time,
Unless there is a very definite continuity of con-
trol the general policy of any commercial under-
taking cannot be well established or clearly fol-
lowed. Many of the controversial subjects which
arise in the control of electricty undertakings, T
think, are due to the changing control personnel,

In reply to Mr. Muller, the cost of reticulation
per consumer apparently present a difficulty when
designing a scheme, but when consumers in out-
lying distuicts are approached with an effective
tariff indicating suitable minimum of a contribu-
tien towards the capital cost of the scheme a
refusal of the terms would result in reticulation of
outlying districts being avoided until the develop-
ment of the area concerned warranted reticulation.
If the required terms are accepted there is no
difficulty on the score of cost.

Mr. Horrell's remarks in connection with Her-
cules were of particular interest in this regard.
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Mr. Muller's remarks regarding a restricted
hour” service is very true, and it was one of the
features which led me to suggest in my paper
that automatic plants might be considered to get
over some of the difficulties. Where such schemes
are established, of course, there is no doubt that,

lectricity being self-advertising, the consumers
i G catina woply e e
quite willing to make that supply possible.

As regards Mr, Muller's reference to the Ogrobis
Falls, these are a long way from any material load,
and, whilst many of us are apt to think that the
establishment of a power station or a source of
power will automatically establish ~industries.
That, unfortunately, is not true in the commercial
world, except in very exceptional circumstances.

Mr. Muller condemned the use of small sets in
municipal undertakings without mentioning the
size. I think he was criticising the small set
mentioned in my example, and if so, I agree. I
put forward the alternative of three 124 K.W.
sets and a 5 K.W. set. I would be inclined to
leave the proposal at three small sets if possible.
Had I not included a small set (of the order of

K.W.), eriticism would have immediately been
levelled at me on the grounds that I was avoiding
capital just to prove my argument. Actually the
small sets used throughout the country are of con-
siderable service during the short period of their
actual usefulness, provided they are installed with
sufficient foresight. The selection and installa-
tion of a small set should be based on a very
definite knowledge of local loading conditions.
There have been cases, of course, where small
sets have been installed and the undertaking has
been supplied with step-up and step-down trans-
formers and the use of high tension transmission.
Where such plant and apparatus is to be used,
another difficulty, other than that of actual power
capacity of the small set is that the power factor
at times of light load on such a scheme is ex-
tremely low, and a small set may be loaded
electrically without being loaded mechanically.
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He also commented on my suggestion of an oil
plus steam station, and recommended that plants
of that type should only be introduced when oil
plants were in existence in the first place. Very
few municipalities in this country commence with
an_electricity undertaking at that stage where
150 to 200 K.W. of load is in sight within a reason-
period; the majority have commenced with the
prospects of loads of 10, 12, 25 and 50 kVA. My
suggestion had in mind that oil plants would be
in existence and that the existing oil sets, or
even an additional oil set with steam plant, would
assist in tiding over the critical period referred
to in my paper and ultimately establishing a com-
plete steam station. The principle of utilising oil
engines for peak load, T do not think can be con-
demned on the failure of one particular application.

Mr. Bahr deprecated the insertion of a rejection
clause in the specifications. 1 personally would
not go so far as to say that a rejection clause is
useless. To my knowledbe a rejection clauss
saved one municipality from a disastrous purchase,

He also criticised my suggestion of the use of
fire-tube boilers. I made that suggestion hoping
that more criticism would come forward in regard
to the efficiency and operation costs and diffi-
culties of maintenance as between water-tube and
fire-tube boilers. By fire-tube boilers I did not
necessarily have in mind the locomobile unit.

Actually, as pointed out in the paper, the prin-
ciple item militating against the initial adoption
of steam plant, is its first cost, and there are
cases where a decision is difficult in view of the
possibility that councillors and their friends may
have been over optimistic. Towns are very jealous
of each other, and towns inaugurating schemes are
particularly so. You will find one town pointing
to another, “They have just put in a plant of two
25 kilowat sets; we should have fifties. The
engineer responsible for inaugurating a scheme
must be guided by the responsible people in a
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municipality, as to its probable prospects, develop-
ment, and business activity. The cheaper type
of boiler plant does offer a near course where the
more orthodox plant might involve risk due to
optimism As regards the question of the diffi-
culties of maintenance of a fire-tube boiler in com-
parison with the water-tube boiler, I must say
that T do not agree with Mr. Bahr. Anyone who
is capable of satisfactorily maintaining a water-
tube plant should be equally capable of handling
a fire-tube type.

As regards_the revenue due to an Electricity
Undertaking, if revenue offsets the cost of supply
of electricity, no more should be claimed. If a
council cares to, and does make profits on the sale
of & secondary product, that is no concern of the
electricity undertaking.

As regards the question of insurance as an al-
ternative to a contribution to reserve fund, that,
gentlemen, is & point on which I am not prepared
to express an opinion. The value of an insurance
service is always very difficult to assess.

Mr. Nelson pointed out that, in comparison with
other developments, his municipality had increased
from 300,000 units to 9,000,000 units; and he made
a particular point there that that increase was
not from domestic supplies. In my view it seems
a pity that the supply to domestic consumers is
not being developed concurrently with industrial
sales. 1 personally feel that the domestic supply
should receive as much consideration as the fn-
dustrial developmen

Mr. Nelson stated that, as far as domestic sales
were concerned, he made a loss of 25%,. is is
a surprising statement and calls to mind eriticism
levelled, from time to time, by some auditors
against, contracts and tariffs for the supply of
electrlclty 1 have found thnt in most instances

a “loss” is arrived at by comparing the
lowest rate in the tariffs with the average cost
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of generation per unit sold. Such a comparison
may be very misleading. Here I would appeal to
your Councillor members to appreciate that the
sale of electricity as a commodity is entirely a
specialised art. -~ There are many cases where
electricity is sold at an appreciable profit though
on a_basis of average it would appear a very
definite loss is being incurred. Having these as.
pects in mind I would question Mr. Nelson’s state-
ment that his domestic supplies are sold at a loss
of 257, and I would ask him what effect it would
have on his revenue and expenditure position if
he did not supply those domestic consumers? He
would probably find that they are profitable
people after all. This latter method of analysis,
by the way, is also dangerous, because, after all,
You cannot examine any given section of your con-
sumers, from a Revenue and Expenditure aspect,
without studying also the expenditure on assets,
and an analysis of this nature becomes a diffioult
task in most instances. One must have some re-
gard as to the reason for the initial installation of
plant and service mains. The people or purposes
for which the plant is primarily installed may
reasonably be expected to pay the principal cost,

Incidentally, in regard to my earlier reply to
Mr. Nelson, in connection with the stove load and
possibly selling the current for the purpose at 1d.
a unit, Mr. Swingler in mentioning a similar aspect
later, indicated that in Cape Town the average
units used per consumer for electrical cooking over
alarge number of ranges was 245 units per month,
He also mentioned that the additional number of
units required for water heating was 155. The
figure of 240 is a very common one, and you will
find it frequently confirmed. Mr. Nelson also
mentioned that he did not desire to spend addition-
al money on reticulation.  Actually, the surplus
from ‘development of the domestic load should be
more than sufficient to cover capital charges on
additional capital outlay in distribution. It seems
however, to be a not unusual feature in ‘municipal
schemes that councils are afraid to provide capital
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to give future service. The general practise seems
to be that of following up a development when it
becomes compulsory to do so, rather than antici-
pating requi and fostering pment of
the undertaking.

Incidentally, for Mr. Nelson's benefit, I would
again mention the factor of diversity which was
50 strongly emphasised by many of your members,
and I would point out that no Municipal electricity
undertaking could carry on satisfactorily unless
there was diversity.

Mr. Runtzler mentioned he had had very con-
siderable experience of fuel, steam and oil plant,
and I was pleased to hear that he supports the
use of small Diesel Oil Plants for the smaller un-
dertakings. He even went so far as to say he
would prefer to operate an oil station at a slightly
higher cost than a steam station, in view of cer-
tain facilities offered by the oil plant for quick

starting and quick trasnfer of load.

In regard to Mr, Mortimer Mail’s contribution,
T was very pleased to learn how closely my esti-
mates approximated his actual conditions.

Mr. Wright confirmed that the development of
the domestic load would be financially satisfactory
to a Municipality buying in bulk even though the
domestic load had an “on peak” incidence. ~Mr.
Wright is paying, of course, on a two-part tariff
similar to that which rather worries Mr. Nelson.

1 would like to thank Mr. Swingler for the man-
ner in which he so ably indicated the advisability
of developing the domestic load; and I must say
T was very pleased to hear him say that, whilst
he had been an opponent of these developments
in earlier years, he had fully appreciated the folly
of that opposition, and that he is now perfectly
willing to admit that he was wrong in the past,
and that the development of the domestic load is
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of vital necessity to the sucecessful development
of the smaller undertakings which are not entirely
industrial.

I must thank Mr. Ritson for his confirmation
of the effect of the development of a domestic load
on the general development of an undertaking and
its financial prospects.

It was pleasing to note from Mr. Horrell’s dis-
cussion that the Pretoria Municipality appreciated
the isabili ing d

y of an
keeping if possible well ahead of the demands on
the reticulation net-work. Consumers then, are
in the position to develop their use of electricity
freely and without hindrance,

As regards Mr. Clutterbuck’s discussion ; T must
say 1 was quite aware of the fact that the Fac-
tories Act and the Mines and Works and Machin-
ery Act, do not provide for such a type of plant
being made use of in this country. To my mind,
however, there is no reason why some step should
not be taken to amend or modify an Act if it is
shewn to stand in the way of development. The
chief objection raised to the use of these auto-
matic plants is the lack of effective control on
the distribution net-work, and not the generating
plant itself, As far as that is concerned, however,
I cannot see how effective control of the reticula-
tion net-works in the Union is being achieved to-
day when the plant installed is less than 250 horse
power; (incidentally, such a plant is far in excess
of anything I visualised for automatic operation.
What T had in mind was plant of the order of
say, 8, 10, 12 kilowatts, maximum load, that is a
matter of 20 to 25 horse power of plant and not
250).

Where such small plants are installed and a
staff is employed by a municipality, wages offered
are usually so low that the competency of the men
finally employed is naturaly doubteful. I do feel
very strongly on that aspect; when a municipality
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is so small as to need only a 12 kilowatt plant,
it is obvious that the total revenue must be in-
significant—so insignificant that it is impossible
for such a municipality to employ a really satis-
factory man to look after its undertaking.

Even in connection with a larger plant, where
they do feel that they can employ someone, and
where they are shall we say, working to very fine
limits, the type of man employed is hardly likely
to safeguard the community by his care of the
reticulating net-work and house services, and, if
the Act is to be as effective as it is desired, it does
seem to me it should be amended to give someone
the power to ensure that the personal in charge
of plant of lower rating than 250 horse power is
competent when it comes to the question of op-
erating municipal undertakings.

1 personally cannot see how even a skilled man
can prevent accidents on the distribution net-work
‘of electricity undertakings, and I would have been
pleased to have heard from Mr. Clutterbuck the
type of accident that he had in mind. ~Presumably
however, the accidents usually arise from the
house service connections, between the nearest
pole and the roof, possibly in the vicinity of the
swan-neck or leading-in tube. To my mind that
difficulty could be overcome on *automatic”
schemes ensuring that before any house service
connection was energised it should be inspected
by a competent person. Once it is inspected and
passed, it should not require continual observation
to ensure that it remains safe. I doubt very much
whether any municipal electrical engineer makes
an inspection of house service connections at less
frequent intervals than once a year; it is probable
that they do not get looked at at that frequency
therefore, after a net-work has been passed and
the house service connection has been passed, it
only needs such inspection as the Government pro-
vides for safe boiler plant to ensure that the
safety of the community is maintained. If, there-
fore, that is the difficulty visualised by the Chief
Inspector of Factories, I feel it can be overcome
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and automatic plants could be introduced into
small undertakings. It should be at the discretion
of the Chief Inspector of Factories at any time
to demand that a competent engineer should take
charge, and in these circumstances his fears as
regards the improvement of labour conditions in
the country are groundless,

The automatic plant should result in the de-
velopment of loading to such an extent that larger
plant is required, or plant extensions become
necessary. 1 think the Chief Inspector of Fac.
tories could then step in and say, “Before that
plant is installed, you must employ a competent
engineer”; and it rests in his department’s hands
to see that the labour position is not. prejudiced,
but rather assisted by the introduction of such
plants and ultimate development of employment.

Mr. Allinson rather indicated that with engin-
eering plant installations, we should provide for
a large number of years without involving ex-
penditure on extensions. In my opinion, I am
satisfied that the most economic period to provide
for without additional steam and oil engine plant
being required is in the order of five to six years.
It is very difficult to visualsie conditions beyond

at stage, and, in any case, if plant is to be in-
stalled which has to remain without further ex-
tension for ten, fifteen or twenty years, it is clear
that the scheme will be over-capitalised and will
probably develop serious accumulated deficits in
the long run. It is far wiser to buy in small
quantities at frequent intervals, than in one large
quantity now, and then draw from stocks,

The subject of tariffs has been dealt with by
several speakers. In my paper I made it clear
that the design of tariffs must be in the hands
of a competent person, having a wide experience
of the subject. The sale of electricity is not as
simple as the sale of most other commodities. T
know many consumers would prefer to buy on a
flat rate of say 1d., 13d. or 2d.; but that is purely
due to lack of knowledge of the purchaser of the
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commodities. 1 have dealt with cases where a
consumer has been held out for a flat rate against
a municipality which desired to put in a sliding
scale, or two-part tariff. I have been able to show
to the consumer that in his own interests it is
preferable to take the sliding scale. Unless he
is expecting to use less electricity than his stated
requirements, his costs will be less on a sliding
scale. If, however, he is contemplating a use far
less than his stated requirements, it is up to the
icipality to see that he bears a fair proportion
of the cost. And, in consequence, the muni
pality itself would not be justified in_entering
into a flat rate contract without a minimum.

The next point is the vexed question of the Relief
of Rates. 1 expected some discussion would occur
on this subject, but did not think so much time
would be spent. In my paper I mentioned this
was dealt with exhaustively and fairly acri-
moniously at Maritzburg, and 1 hoped to indicate
that it was not my desire to spend much time on
the aspect. The subject has been again fairly
Tully discussed and 1 feel called upon to reply very
briefly.

T would like to point out at this stage, that I
have absolutely no axe to grind in this matter,
and I have nothing to gain, my views being en-
tirely impartial. An engineer is a man who is
necessarily interested in his job. whether the par-
ticular work that he is studying is his own, or
someone else’'s—and like most of us in our re-
spective spheres of life when we do see abuses
taking place, we feel called upon to protest.

1t was asked, “who brings consumers together
for the electricity undertaking?” The reply was,
“The Municipality.” 1 think a little analysis of
the position by the gentleman who asked and
answered that question will show the falacy of
his answer, Without an electricity undertaking,
T am afraid many other communities in South
Africa would be considerably more backward than
they are to-day.
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A town which I visited not so very long ago,
produced evidence to show that considerable butld.
ing activity would ensue within two years (undey
guarantee if only the municipality would inaugur-
ate its own electricity scheme, and piped water
supply. Until such times as those facilities were
available, the potential residents concerned might

were no other facilities than a few streets par.
tially made, and a few shops somewhat nearer
home. _ The improvement of a town in any way is
naturally accompanied by an increase in. the
revenues of a municipality from all sources, so
that to say that the electricity department ‘can
only exist because the municipality is behind it,
is an unjust statement though true,

A municipality’s business resources and status
is very largely wrapped up in the success of its
electricity undertaking.

M. Allison quoted the population of Pieter-

maritzburg s being approximately 24,000

Europeans and the ~ratepayers  approximately

8,500, From this T would assume that there

would be about 4,000 to 4,500 consumers on the

undertaking. It was unlikely however, that all
e would be of electricity.

It was also stated that increasing the rates
would have the tendency of driving people away.
To my mind, there is a very distinct fallacy in
that argument, in that the object of that increase
in rates, as suggested at this Conference, is to

passed to rates, to that self-same extent, Take,
for example, £15,000 from the electricity depart-
ment for the relief of rates (I am not talking of
"Maritzburg, but generally), if the rates were in-
creased to bring in a revenue of £15,000 and the
electricity tariffs were dropped to avoid that profit
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of £15,000, the total money paid into the munici-
pal coffers by the residents of the districts, would
remain the same. (Hear, hear). If the incidence
of the electricity profits from electricity revenue
—is the same as the incidence of the rates. No
one would notice anything, 'if the general rates
and electricity tariffs were both adjusted. The
objection does arise, however, because the inci-
dence of rates, differs from the incidence of elec-
tricity bills.

In the circumstances therefore, it would seem
o be much more equitable to the community to
redistribute the revenue resources of the munici-
pality, to ensure that charges which are normal
and  direct charges against a Municipality’s
General Expenditure should be recovered by way
of rates, and that costs recoverable from the in-
dividual trading departments should be recovered
from the respective departments themselves. If,
of course, it is felt that the rates are an incorrect
method of obtaining the general revenue required,
it seems to me that some attempts should be made
to direct the attention of the people responsible
for the legislation to the position in order to revise
the present municipal taxation laws and not adopt
the present subterfuge to overcome the difficulty,
if difficulty there is.

I quite agree with Mr. Allison that where a
municipality has evolved its electricity undertak-
ing at the expense of an accumulated deficit, the
deficit is a direct charge against the electricity
undertaking and should not be written off and
forgotten; it is a cost which should remain a
debit against the municipal undertaking, together
With all costs of financing the deficit, such as in-
torest, ete. It is reasonable that an electricity
undertaking should redeem its_obligations to
General Fund in respect of the financing of pre-
vious losses. This procedure has been followed
by several municipalities in this country.
course, it is unfair to debit the losses of subsidiary
departments (e.g. tramways or transport) against
the electricity scheme.
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a . The charges shown against the
would be difficult to pass - those increases on to

on the electricity department, The Commission
on taking over the undertaking will be required
to make good those deficits by reimbursing the
General Fund.

The example of boarding houses was quoted as
indicating how the electricity tariff could enable
a Council to recover revenue from people who
Wwere not direct ratepayers, Actually, people living
in boarding houses do not pay direct electricity
accounts, the landlords or proprietors allow for
the cost of electricity in the rental of rooms and
incidentally also must allow for the amount levied
on their premises in the way of rates.

A further point was made that so long as costs
Were not prohibitive it was all to the good of
the commonweal; but T disagree there, Any
arbitrary reshuffling of sources of revenue is
unsound, and it is safe to say that the incidence
of arbitrary charges is only fair to a few, the
general effect being that several must suffer at
the expense of others who benefit unreasonably.

I am of the opinion that one of the diffuculties
at the ratepayers are faced with is that, in the
Erent of failing to divert certain portions of elec.

tricity profits to the relief of rates, it would in-

JuPer annum increase in the rates by a 10/
increase in the monthly rental,
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It has also been stated that in some cases towns
have reached the limits of their rates—that they
cannot impose any higher rate, and it is therefore
essential that they take profits from the elec-
tricity department to cope with increasing ex-
penditure. It seems to me such a statement is an
admission that the maximum revenue which the
law permits the municipality to use for meeting
its commitments in a general municipal way, is
insufficient for the municipality concerned, and
therefore the municipality is either guilty of ex-
travagence, or the law is wrong. It would appear
to me that the direction of endeavour there should
to reduce the expenditure in other directions,

to come within the maximum revenue obtainable
from rates, rather than to obtain money by rating
the electricity department, and making the elec-
tricity department an indirect rate levying
machine in order to overcome limitations imposed
v law. ,

I would mention some methods of indirect
taxation frequently adopted, they are— (1) the
relief of rates; (2) abnormally low prices for
street lighting ‘and street lighting provided at a
definite loss (I have known it supplied free):
(3) low charges for electricity supply to a water
department, etc.

As regards this vexed question, there is no
doubt that some limited amount could be justified
as being a reasonable contribution from the elec-
tricity department to the municipality for services
rendered or facilities offered, and also to establish,
shall we say, some central reserve for the good
of the municipality as a whole. But, nevertheless
it seems to me that electricity department balance
sheets should show the extent to which funds
have been passed from that department in:
departments, or the general fund of a muni pality
—whether from the electricity department, to
general fund, or have come from general fund to
the electricity department; in other words, the
accounts should indicate the accumulated deficit
or surplus, as the case may be, from year to year.
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In conclusion, however, I would like to mention
an important aspect of the problems, namely, that
an engineer, if he is to be worth his salt and to
be called an engineer, must have a good working
knowledge of finance, and a complete knowledge
of the business side of his undertaking. It is not
sufficient for an engineer merely to make sure
the plant generates electricity; he must be in a
position to make sure that the plant runs
economically, and that the finances of his under-

king are sound; in other words, he must be a
general business manager, as well as an engineer,
the two terms being synonymous where an en-
gineering project is concerned. (Applause).

The President : Gentlemen, I have had several
requests that we should c\ose the session early
this afternoon. You have a very busy evening in
front of you. The buses will be here at 4 o'clock;
50 it is not proposed to resume after refreshment.

nder these circumstances, Mr. Reed’s paper on
the “Testing Equipments for smaller electrical
undertakings " will be taken as read.
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Testing Equipments

Smaller Electrical
Undertakings

By T. W. Read, A. (S.A)LE.E.,
Test Engineer, Johannesburg Electricity Department.

At your last Convention, a very excellent paper
was presented by Mr. A. M. Albertyn, B.Sc.,
AM.LE.E., Test Engineer of Capetown, on “Some
Considerations on the Selection and Maintenance
of Electricity Meters.” T entirely agree with the
views he expressed in his paper. Arising out of
this valuable paper, your President, Mr. Rodwell,
broached the subject of the preparation of a paper
on small inexpensive testing equipment, that
would be suitable for electricity supply authorities,
where limited capital expenditure and the size of
the undertaking would not warrant the inclusion
of the more elaborate layout necessary with larger
undertakings. It is with this end in view and in
order to assist the smaller undertakings that this
paper is presented with a hope that it will be of
value to many Engineers,

It will be i that a full i
thesis on meter testing, maintenance and routine
work can hardly be considered as coming within
the scope of the subject under review.

The Engineer whose testing facilities are essen-
tially limited is still anxious to attain a very high
standard of accuracy in so far as meter testing is
concerned, and in fact of all measuring instru-
ments peculiar to any one undertaking. He is
always faced, however, with difficulty in ob-
taining the necessary funds for the provision of a
suitable sub-standard and testing equipment to
attain such accuracy.
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The economic value of high grade testing
facilities cannot be over estimated, as in most of
the smaller towns in this country the reticulation

sts per capita are usually of high order; this is
due generally to the fact of the sparsely populated
areas to be reticulated. It becomes incumbant,
therefore to see that losses due to the innacuracy
of the consumers’ meters are at a bare mini-
mum, 1t is felt that in the near future legislation
will be enacted by Parliament (as in other coun-
tries) whereby definite degrees of accuracy in
meters will have to be maintained and officials
appointed to check both the methods used and the
results obtained.

In most cases it will be found that the capital
cost of a testing equipment that is commensurate
with the size of the undertaking, will be con-
siderably more than offset in the saving effected
by the maintenance of a high degree of accuracy
in the meters installed.

TEST ROOM :

T will now endeavour to give a general outline
of the minimum requirements for the establish-
ment of a testing department, assuming that in
most cases single phase meters are being used.

The question as to how many meters a supply
authority must have on circuit before a testing
department should be established is often debated.
Various figures are quoted, but there is no agree-
ment on the subject. Probably the main reason
for this difference of opinion is one of finance.
Notwithstanding this fact, however, the time
when meters could be tested in any odd corner
and by any slipshod method is definitely past.
Electricity is generated, measured and sold at a
fixed price per unit and the consumer is entitled
to be assured that the meter which registers his
consumption is reasonably accurate. Therefore,
a well lighted room of suitable area, equipped with

apparatus for testing, a good
mechanician’s bench and complete record equip-
ment is a decided asset. It creates an atmosphere
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of efficiency and confidence in both parties, a fac-
tor which is very important where the price per
unit is high, and the entire revenue of the supply
authority depends upon its meters.

INSTRUMENTS :

This is a most important item, and I would like
to emphasise very strongly at this stage that on
1o account should testing instruments be bought
on price. High grade instruments may seem very
costly in the first instance, but, when carefully
handled and well looked after, they are a good in-
vestment and prove the cheapest in the long run.
Tt will be appreciated that they must not be used
as general utility instruments.

The es%emlal instruments required are as
follows

(1) A Voltmeter with suitable ranges
(2) An Ammetor with ranges of 2.5 and 5 amperes
used in_conjunction with - suitablo_current trane-
«  former for the higher ra
(3) A single phase wulhueler a{ 2.5
with suitable voltage ranges o
o0 s ohiodm Sebuataton ot Hapee

mpere

These should all be high grade instruments
shielded against stray fields, having a knife edge
pointer with mirror reflector, and a guaranteed
accuracy of } to § of 1 per cent, and, further,
should only be used for standardising purposes.

In addition to the above the purchase of a good
rotating sub-standard watthour meter with
suitable ranges of current and voltages for the
actual testing of meters is recommended. This
instrument should be checked for accuracy perio-
dically against the standard wattmeter. Finally,
a relable stopwateh will be required, the accuracy
of which must be beyond dispute. A watch with

el e preferable to the
usual fly back action where the watch is in con-
stant use,
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For“the lower current ranges a tapped non-
inductive resistance wound with No. 28 manganin
wire is used, giving ranges of 10/20/60,/100/250
watts; all these tappings are brought out to a
small selector switch, the contact studs of which
are No. 3 B.A. screws, by means of which various
loads can easily be selected.

The transformer is calibrated by means of
limiting resistances in the secondary cireuit to
give full range readings of 5/10/20 amperes, these
resistances being brought out to a second selector
switch to facilitate easy change over. It will, of
course, be realized that the output of the trans-
former is determined by the impedance in the
circuit; too many meters will drop the current
below the calibrated range and will necessitate the
use of an ammeter in the circuit. We have, how-
ever, tested 6/10 ampere meters in series in
conjunction with & rotating sub-standard meter
very successfully with this transformer.

The transformer and resistances are mounted
in a small box 12” x 6” x 10”. On the front panel
is fitted a small thermal release switch, the two
selector switches and three 3 point plug sockets.
The left hand plug socket is the current; the
centre is the shunt potential and the right hand
plug either for .5 power factor test or soldering
iron. This small unit has been used for bench
work, meter testing and testing meters in situ,
and when used in conjunction with a small por-
table bench stand and rotating sub-standard
meter, it forms a complete inexpensive testing
unit suitable for 5/10/20 ampere meters. Where
it is desired to test meters on an approximate .5
power factor and 3 phase supply is available, the
current transformer and shunt potential circuits
should be connected to the red phase and the
white phase brought in through a fuse to the
third plug socket (which in that case must be
wired in the reverse manner to the shunt potential
plug.) After testing the meter at unity the shunt
plug can then be plugged in to the white phase,
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TESTING LOAD :

The most common method of creating a load for
testing small size meters is by means of a lamp
bank, This necessitates a considerable amount of
wiring, numerous switches, generally done in a
haphazard manner, and is often very unsightly.
It not only uses considerable current but means
must be taken to dissipate the heat generated,
which is a very undesirable feature in any tes
room. The more modern practice is to use low
voltage loading transformers, regulated either on
the primary or secondary side. These can be pur-
chased very reasonably, but, if desired, suitable
loading transformers capable of testing up to 24
meters of 10 ampere capacity can easily be built
up from old current transformers. At a later
stage, I propose to deseribe to you three types of
loading transformer units built up and used in the
test room of the Johannesburg City Council's Elec-
tricity Department.

TEST BOARD :

Designs in test boards vary considerably and
are largely determined by the type and number of
meters in use. The ideal in view is to so design
the board that meters of all types and sizes can
easily be accommodated and that all necessary
controls are incorporated on it. A well designed
test board is a great asset to any supply
authority; it is always ready for use and_thus
saves considerable time when meter testing is not
part of a daily routine.

MECHANICIAN'S BENGH :

A well designed mechanician’s bench, while not
absolutely necessary, is nevertheless very de-
sirable. Great care has tc be taken in the

neters. A well equipped bench fitted with drawers
for tools and spare parts, bench light, rotating
vice and ‘bench testing transformer, wired up for
testing reassembled meters for shunt running,
starting and running on light loads tends towards
efficiency and economic maintenance.
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METER RECORD EQUIPMENT :
1t is very necessary that & complete record
should be kept of every meter owned by the sup-
ply authority. I would strongly recommend a
modern card index system for this purpose,

On these cards provision should be made for the
following details :—
Size, number, make and type of meter,

jco.
here meter installed,

of initial test.

Tests in situ.

Date meter roturned.

Result of test found.

Record of complaints and faults.

These details should give you a complete history
of the meter while in use. Meter reading should
be recorded on separate cards and placed in a loose
leaf binder of such size as to be convenient for
carrying around. All cards can be designed and
printed to meet your particular requirements, as
no two supply authorities work under the same
conditions.

Having now given a brief outline on the re-
quirements of a small modern test room, T would
like to offer a few practical suggestions on single
phase meter testing. 1 will deal first with the
question of loading transformers,

In sketch No. 1 is shown the design and wiring
diagram of a small bench loading transformer
used on the mechanicians benches in the testing
branch of the Johannesburg Electricity Depart-
ment. The details of the transformer are as
follows :— The iron core is that of an old current
transformer having a sectional area of 1 sq. in.:
the primary is wound with 2200 turns of No. 28
s.w.g. enamel copper wire; the secondary has 18
turns of No. 14 D.C.C. wire, tapped every second
turn, which gives when the primary is energized
at 220 volts and the selector is on the 5 ampere
resistance approximately half an ampere per tap.
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and an approximate .5 power factor test taken;
this test especially should be taken after a meter
has been totally dismantled and reassembled,

Sketch No. 2 shows a layout for a small per-
manent test board designed to test 12 meters in
series by means of a rotating sub-standard, The
switchboard is built in on the left hand side of
the test board. The panel may be of sindanyo
on which is mounted a volt-meter. Ammeter
scaled to 5 amperes direct reading and taken off
shunts for 10 and 20 ampere ranges, a changeover
switch for unity and inductive load test, main
load switch, transformer selector switch, ete.

The main load is taken from a somewhat larger
transformer through a carbon rheostat and
selector switch to the meters, The details of the
transformer are as_follow: Core type core
section 2,64 sq. in. Flux density 40,000 lines per
sq. inch; the primary consists of 940 turns of
No. 22 s.w.g. D.C.C. wire and the secondary is
wound with 48 turns of No. 8 s.w.g. in 12 sections,
Both windings are wound half on each limb of
the iron core. The total load obtained from this
transformer when the primary is energised at 220
“volts equals 85 amperes at 9 volts. The tappings

tried by means of a small lamp bank on the top
of the panel. The rest of the sketch is T think
self-explanatory.

In Sketch No. 3 we have a more complete layout
of a test board designed to take 24 meters up to
50 ampere capacity. This will of necessity be a
more expensive unit, as it entails the purchase of

itional i e ut, when
completed, will be a most useful equipment.
Starting current is ascertained by means of lamps,
The loading transformer is wound as follows :—
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Shell type, minimum core section 4.59 sq. ins.
Flux density, 41,500 lines per sq. in. The primary
is wound with 520 turns 22 s.w.g. D.C.C. wire and
the secondary with 20 air spaced turns copper
strip .0875 sq. in. in ten sections, brought out as
usual to a selector switch. The load obtained from
this transformer as on all other loading trans-
formers will vary in accordance with the number
of meters in circuit, but, controlled by means of a
carbon rheostat in the seccndary circuit, we have
tested 24—10 ampere meters and 20—50 ampere
meters through their current transformer very
successfully, the maximum current obtained being
80 amperes at 7 volts without any undue heating.

Instead of the usual throw-over switch to the
.5 power factor, an adjustable choke coil is in-
cluded in the equipment and can be easily con-
nected to the circuit in place of the carbon rheo-
stat by means of a changeover link. By this means
any lagging power factor can be obtained. The
constructional details are as follows :— Iron cir-
cuit, shell type with retractable core, core section
2.03 sq. ins. wound with 37 turns of No. 8 s.w.g.
This gives ample control.

It is advisable that in addition to the standard
wattmeter the following mmmtnre instruments*
should be incorporated on the board, i.e. Volt-
meter, Ammeter and Power Fnctor meter, The
current range of the latter two instruments can
be of the 5 ampere capacity and taken in series
with the wattmeter off an instrument current
transformer with a 25 V.A. secondary capacity,
or they may be calibrated to work off shunts with
a selector switch for the various ranges, as shown
in Sketch No. 2. These switchboard instruments
are for observation only, but should be of the 1st
grade type. The actual testing can be done either
by means of wattmeter and stop watch or by
rotating_sub-standard. Sketch No. 3 gives all
wiring diagrams and I think I can be followed
very easily. Care must be taken, however, where
the supply to the test board is obtained from a 3
phase system to see that the current and potential
circuits are in phase with each other.
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All these boards are designed for single phase
meter testing. Three phase meters can, however,
be successfully tested on single phase circuits in
the following manner :— The current; coils of the
meter are connected in series and the potential
coils in parallel; the watts passing through the
meter are multiplied by two in the case of a 3
phase, 3 wire meter, and three in the case of a 3
phase 4 wire meter. The balancing of the meter
elements is done by placing the current coils in
the case of two elements in opposition to each
other, and in the case of three elements any 2
elements first, then the 3rd against one of the 2,
after which the meter is connected in the usual
way and tested

I have advocated the use of rotating sub-
standard watthour meters for general use in
meter testing. A brief description of these instru-
ments may not be out of place. Primarily, they
are the ordinary induction type watthour meter,
arranged, if desired, with several ranges of cur-
rents and voltages. In place of the kWh dial
train a special circular graduated dial is devised,
on which one revolution of the pointer equals one
revolution of the disc. Smaller dials are also pro-
vided to give the total number of revolutions
taken during the test. A resetting device is fitted,
by means of which all hands can be reset to zero
after each test. The instrument is operated off
the potential circuit by means of a push switch
which must have a snap action and be of robust
construction, The whole is mounted in a neat
case which is portable and easily handled, either
in the test room or on consumers’ premises,

METER TESTING AND FORMULA :
When testing these sub-standard meters for
accuracy against a wattmeter and stopwatch, it
is advisable to let them warm up for at least an
hour before taking the test. The testing constant
is usually given on the test certificate and the
following formula may be used in testing :—
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TxW
X2 =k
R
time in seconds;
watts passing through the meter;
revolutions counted during test;
esting constan

R
nnnn

For example, let us assume that the constant of
the meter is 2,400 watt seconds. We pass 1,000
watts through the meter; take 10 revolutions of
the disc and obtain 24 seconds on the stop watch;
using the above formula we get—

24 x 1,000
2 = 2,4
10 4400

If the resultant figure obtained is less than the

constant the meter is fast; if more, then it is
slow.

To work out the percentage accuracy of the
result, we use the t'u]lowmg formula :

R di < k_ x 100,

K = constant of meter;
k = figure obtained in test.

In all these tests the watts must of course be
kept steady.

1 would like at this stage to point out two
possible sources of error that may creep in when
testing meters. The first is starting and stopping
errors in the stop watch; it is therefore advisable
to take a number of revolutions, so as to
good reading on the stop watch; further, at least
three tests on each load should be taken and the
results averaged fo obtain accuracy. The second
error is in counting the revolutions of the meter
disc. It may seem ridiculous to mention this point,
but there is a tendency on the part of an untrained
man to count one at the same time as he presses
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the stopwatch or push switch, with the result that
e counts one revolution short and obtains an
error in his test. I have cured this fault by in-
sisting that the man should count nought, one,

wo, ef

In testing meters by means of a rotary sub-
standard we may have to test meters with varying
constants and speeds; it is then necessary to know
how many revolutions of the sub-standard equals
the revolutions of the meters under test. In Some
cases the revolutions per kWh are not given on
sub-standard meters, but as the testing constant
is given we can work out the revolutions by using
the following formula :—

oW,
K

hour. 60 x 60 = 3,600 secs.
000 watts.
testing constant of meter;

22000 = 1,600 revs. per IWh.

for example

Having determined this figure you now work
out the proportion of the R per kWh of the sub-
standard and the R per kWh of the meters under
test. It is a good practice to work out and tabulate
these figures beforehand and keep them handy
for reference. In testing, if the reading of the
sub-standard is less than the correct proportion
the meter is fast, the reverse being slow; in de-
ciding the accuracy of the meter under test any
error in the sub-standard at that load must be
allowed for. The great advantage in using the
sub-standard meter for testing is that it is less
susceptible to errors due to variation in load than
the other method, since both the meter and the
sub-standard register the same values of load.

Where meters are tested for accuracy against
a wattmeter and stop watch, it is necessary to
ascertain the testing constant of the meter. In
practice we find on the meter label the number
of revs. per kWh; for example, a 10 ampere
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meter gives the figure of 375 R. per kWh by
the formula **45"= 9,600 watt sec. which is
the testing constant; in testing the meter we use
the formulae previously given® %" for speed and

¥ x 100 for percentage accuracy.

When testing a number of meters in series, it is
essential to open all shunt links and connect the
shunt circuits to the potential in parallel. The
meters should be warmed up for at least 1 hour
before testing and then the following tests carried
out: See that there is no creeping on shunt; try
starting current; follow by the usual accuracy
tests on 1/10, 1/4, 1/2 full loads and .5 power
factor. When it has been found necessary to mani-
pulate either light load or power factor adjust-
ments in addition to the magnetic adjustment
the meter should be re-checked for creeping and
at several other loads. It has been observed in
some makes of meters that any adjustments of
light load or power factor adjustment affects the
whole curve of the mef

We now come to the most important test of all,
that of the dial train or register. Dial ratio errors,
faulty trains, such as bent wheels and spindles,
are not unknown to us. For the purpose of this
test, a good practice is to take a meter which has
a good curve over all loads check its registration
at full load, by means of a wattmeter, for several
hours, keeplng the load steady; the registration
of the meter should equal the true watt hours if
accurate. When completed this meter should be
placed in series with every set of meters tested
and their dials checked against this standard
meter. When the test is completed, do not fail
to replace the shunt links, also megger test the
meter for insulation to frame. Finally, when set-
ting the meters to zero do not force the hands
round, or you may bend the shaft and the pointers
will touch the dial plate and stop the meter from
registering.
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GENERAL ROUTINE :

In general practice we have very little fault to
find with the modern A.C. meter, but in view of
the long transit it has undergone before it reaches
us it is advisable to examine the essential features
of the meter very carefully and recalibrate it to
the desired degree of accuracy before placing it
on circuit, It is also essential that when a meter is
returned to the test room, a test, as found, should
be taken and recorded on its card before it is over-
hauled for re-issue. This precaution is necessary
in view of the fact that it may have been register.
ing incorrectly and the consumer may dispute the
reading of his new meter.

When erecting meters on circuit, it is essential
that all stranded connections should be sweated
together and well screwed home, to prevent
heating by ensuring good contact in the terminal
block or cutouts. When inspecting meters on cir-
cuit for faults, if consumption is low, enquire
courteously of the consumer for any possible
reason on his part, also examine magnets for dirt
on poles, .Test shunt coil for open circuit by means
of a steel spatula; the magnetic field will show
the position. Examine dial for friction. Do not
alter position of magnets or remove jewel and top
guide unless they come to a definite fixed position.
Finally, examine connections carefully to see that
the consumer is not tapping the supply in any
way. If unable to arrive at any satisfactory solu-
tion, change the meter and continue the investiga-
tion'in the test room.

On the other hand, if consumption is high
check up consumer’s load; if found satisfactory,
examine for shunt creeping by switching off con.
sumer’s main switch, or test for a leak in the
installation. To do this, loop the consumer’s two
leads together and place them in the load terminal
of the meter. Switch on consumer’s switch. If
a leak to carth exists the meter will register;
failing this the only course is to test the meter.
1t may have been flashed by lightning and the
magnets weakened. Should a leak be discovered,
however, cut the supply off until repaired; you
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may save life, Enter the report on the meter card
for future reference,

A few useful tools to have on hand, in addition
to_the usual heavy tools in general use, are as
follows :—

Watchmaker's lathe, eyeglass, screwdrivers,
tweezers, spatula, pegwood, brass scratch and
soft hair brushes, small nose pliers, nickel needles
for testing jewels, Further, most manufacturers
of meters have kits of special tools for use on their
meters which can be obtained and are very useful.

In conclusion, I trust that despite its limitations
on the subject of meters, the paper may be of
some service, especially to those who carry on
their work in remote districts.

T hope you will visit the Testing Branch of
the Electricity Department during your visit,
when we will be only too pleased to demonstrate
with a view to eliminating any difficulty you may
have on the subject.

The President : In the preface to the paper the
author has pointed out, during the discussion on
Mr. Albertyn’s paper af the Convention last year,
it was shown that small electricity undertakings
could not afford expensive testing apparatus, and
that some cheaper methods could be used. I feel
therefore that the paper and information will be
of considerable value.

Re Mr. MILTON'S PAPER.

Councillor Allison (Pietermaritzburg): I would
like to clear up two points raised by Mr. Milton
in his reply to the discussion on his paper.

The President : We will take them now, but
1 would ask you to be brief as there are a number
of gentlemen who want to get away.

Councillor Allison: I would just like to say on the
first point raised by Mr, Milton,—1I realise the
privilege given me in getting up to reply to him—
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I said I had been asked by an engineer to bring
something forward about future development and
extensions, and that great care should be taken
to see that sufficient foresight was adopted in
this matter, not only as regards the plant or
machinery, but the laying of wires and cables.
I know definitely, and give illustrations of where
wires were only put in sufficient for long periods
in a short space of time, and the number who came
on to the area eventually was so great that they
had to put in fresh wires. I think Mr. Milton
did not understand that.

Mr, Milton : No, I did not.

Councillor Allison (Pietermaritzburg): We in
Natal are not the same as you in the Transvaal;
we do not charge for a lot of the services, like
sewerage, on the basis of services rendered, Here
in the Transvaal, if you get no sewerage, you
would not have to pay for it; but in Natal the
people who get sewerage facilities pay the same
as those who do not, and people who get dirt cart
removals pay the same as those who get none.
T do think that this Convention should not discuss
which services should be run at cost and nothing
more; if we did that, we would not get very far.
In Natal we lost money on our electricity supply;

now that we have improved, quite a substantial
profit is being set against what we lost in the
past. Each town or province has to be taken
on its own merits. That is not being done. I
think to mix up the financial aspect and the en-
gineering aspect like Mr, Milton has done, is
wrong. If I may throw out a suggestion which
T think will help in the future, T would say those
two subjects should be kept separate.

The President : After some general announce-
ments remarked that the session to-morrow, the
closing day, would be very short and that he would
like all members to attend, if possible. Having
thanked those present for their the

i J at 4.5 o'clock p.m. until to-

morrow at 9.30 a.m.
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SATURDAY, November 21st, 1936.

The Convention resnmed at 9.50 am. at the
C Hall, Empire ibitie

The President : There is only one thing out-
standing, so far as I am aware—that is the dis-
cussion on Mr. Read’s paper,

“Testing Equipment for smaller Eleotrical Undertakings™
by ad.

DISCUSSION :

Mr. Muller (Krugersdorp) : I have listened with
much interest to the paper by Mr. Read, particu-
larly as 1 have for some time contemplated the
establishment of a suitable test room, and this
now shows signs of materialising.

We all realise that meter testing is very neces-
sary to the supply undertaking, and only fair to
the consumer.

Meters may be tested for :—
(a) Complaints from meter reader or consumer
(b) Complaints and also all new meters.
(¢) Routino testing of all maters i additon to
nal complaints.

To fully justify the expense of test room equip-
ment and maintenance, I think it would be de-
sirable to adopt the latter course.

Having decided on the general procedure, the
cost of the undertaking and period of time be-
tween consecutive tests of a consumers meter
must be determined.

The cost can be briefly allocated as follows :—

(i) Accommodation : This cost would be largely de-

termined by the space that can be made available

in existing buildings and would therefore be a
matter decided by local conditions,

(ii) Furniture, Records and Equipments :— Members

whd are thinking of starting a test-room for the

first time, naturally wonder what they are to allow,
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as the cost does not end with the purchase of the
various instruments mentioned. It would be in-
toresting and instructive if Mr. Read could give
a rough estimate to cover the above items.

(iii) Staff and Cost of Current : This would largely
depend on local conditions. But it would be in-
teresting to know what Mr. Rend considers the
minimum staff requirements, and the average units
consumed per 1,000 meters tested.

The period for a complete cycle, ie., time be-
tween consecutive tests of the same meter, would
probably be a compromise depending on the staff
one can afford and the number of meters on the
system and new meters purchased per annum,

The author would render a considerable service
to those of us who do not profess to be experts at
meter testing, if he would express an opinion on
what a meter tester can be expected to do in a
day, and the period that a meter can normally be
expected to function aceurately without attention,
as these would be deciding factors of individual
requirements.

Mr. L J. Nicholas (Umtata): With regard to
the testing equipment of the small towns, Mr.
Read's paper has proved very interesting indeed,
It gives the small towns some idea what testing
instruments are available for their use and within
their means. We know that in the large towns,
they can, and do have, very elaborate testing
eq;xipmenc which the small town could not possibly

fford.

In Umtata we have taken advantage of the
elaborate testing equipment of the large under-
takings and each year we send away one or two
house service meters to be tested and get a certifi-
cate of the test all for 15/~ per meter. This
meter is then used s a check meter, Every three
years we send our rotating sub-standard meter to
be tested. We have made the practice of sending
all meters to be tested to the Victoria Falls and
Transvaal Power Company.
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From experience we find that on account of
having so few meters to be tested by my depart-
ment and with such long intervals between test-
ing periods that the human error of the meter
tester becomes a big factor. In order to reduce
the human error to a minimum the meter tester
practices with the house service tested check
meter and the rotating sub-standard meter until
he gets consistant test results. This takes from
haf a day or more but the practice so gained gives
the meter tester the necessary confidence and ac-
curacy and so this testing of other House Service
Meters can be relied upon.

We find that this method of having a standard
House meter tested and using it with a rotating
substandard meter and meter rack is all that is
necessary and all we can afford and has proved
effective in our case.

Mr. L. B. Sparks (Pietersburg): I did not in-
tend to contribute to the discussion, but as an
Engineer from a small municipality, I would like
to express my appreciation to the Council or who-
ever is responsible for this paper, for the way
in which they have looked after the small munici-
palities this time. We are taking back with us
a great deal of information; and I would like to
thank those also who have prepn.red this paper,
for the object they have had in mind, namely,
the helping of the engineer representing ‘the small
municipalities.

The President : Mr. Poole has a small con-
tribution from Mr. Dwyer. I will ask him to read
it now.

Mr. Dwyer (contributed) : T am extremely
sorry that I am unable to be present at the
reading of and discussion of Mr, Read’s interest-
ing and instructive paper on the important subject
of meter testing.

It will be recalled that during the discussion on
Mr. Albertyn’s paper on the same subject last
year, 1 endeavoured to stress the necessity of a
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cheap though reliable equipment for medium and
small Undertakings, whose finances are such that
they cannot afford the expensive equipment such
as used i the larger tovns. Tt came t0 me there-

re as a pleasant surprise to find that Mr. Read
T e subject.

Up to the present far too little attention has
been paid to Meter testing in the smaller towns,
with the result that consumers do not place that
measure of confidence in the Electricity Depart-
ment, which is So essential in the interests of
development. It is pleasing to note that at least
these matters are being taken up seriously, and
a paper such as the one under discussion is certain
to have a marked effect in fostering the inaugura-
tion of a Meter Test Room in even the smallest
Undertaking.

Mr. Read has taken great pains to decide the
building up of equipment for different needs, and
I am sure that delegates of many of the smaller
Undertakings will consider this matter when they
have returned to their respective towns.

1 would like to suggest that Mr. Read give a
rough estimate of the cost of the equipment for
the benefit of those residing in the more remote
parts of the country, where it is difficult to obtain
prices of suitable components.

In conclusion, T wish to congratulate Mr. Read
for his instructive contribution and trust that his
paper and the discussion thereon will tend to
stimulate interest in this all-important subject.

Mr. Horrell (Pretoria): One can quite under-
stand it is difficult for engineers in the smaller
towns to obtain expensive apparatus for testing
and calibrating electricity meters,

A method adopted in Pretoria in the early days
might be of some assistance. A batch of new
meters was put on test, each one in series with
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the other. Out of that number 90°ﬂ in all pro-
bability would be running within 1% of each
other. Out of this number three or four would
be selected and used as the standard meters. This
method proved to very satisfactory and was in use
for many years.

The President : There being no further con-
tribution to the discussion, I have to announce
that the reply will be published in the proceedings.

REPLY TO DISCUSSION :

(communicated)

It is i ing to note that K
about to establish a testing department and i
would like to suggest that in view of the close

of that town to burg a visit be
paid to the Johannesburg Electricity Depart-
ment’s Test Room before & start in design and
purchase of equipment is made.

In connection with the matter of accommoda-
tion in existing buildings, it must be remembered
that the essential features are space and light.
Natural light is preferable to artificial lighting.

In regard to furniture, records and equipment,
these items will naturally vary considerably, de-
pending entirely upon the size of the undertaking.

The record system I have in mind is a 6” x 4”
visible md system, the price of which varies from
£5 for 100 card index to £28/10/- for 1,000 card
index supphed in steel cabinets; this is used for
test records; for the meter. readings a loose leaf
folder is recommended, the cost of which, plus
1,000 cards is approximately

The matter of cost for equxpment other than

instruments, is somewhat difficult and depends
entirely upon the number of meters in service.

The small bench testing set given in Sketch 1
should not cost more than £25 including labour
and would be very suitable for the smaller Under-
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takings with a limited number of meters in ser-
vice. In connection with the building of this set,
1 would recommend a larger wire for the second-
ary of the loading transformer than that given
in'the paper, which was the only size obtainable
when the sets were built.

In Sketch No. 2 the switchboard and accessories
would cost approximately £50; the testing bench
itself being of wood, the price would vary slightly
according to local conditions but should not ex-
ceed £10., plus an additional £5 for plugs and
terminals.

Sketch No. 3 being a more complete layout with
additional accessories would cost approximately
£120. Labour costs in the building of these testing
equipments will vary considerably, depending
entirely upon the ability and knowledge of the
man concerned. On the other hand many meter
manufacturers design testing equipments com-
plete, these may be obtained at prices from £130
to £800 depending entirely upon the requirements
of the undertaking. A mechanicians bench com-
plete with vice and light—£15.

Staff and Cost of Current.

It is not possible to give a pricise answer to this
question as so many varying conditions arise. In
the establishing of a permanent test room a mini-
mum of three men would be required, especially
if meter reading is part of its routine. The average
unit consumption depends upon the number of
meters tested in series, a fair average would
probably be from 3 to 4 units per set of 12 meters.
The number of meters tested per day depends
entirely upon the type of equipment used, the type
and size of meters and the necessary adjustments
to be made; these factors vary so considerably
that no figure is possible.

The period that meters can be normally ex-
pected to function accurately was ably answered
by Mr. Albertijn in his reply to discussion on his
paper last year. The modern A.C. single phase
meter should register correctly from 5 to 7 years.
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In reply to Mr. Dwyer who suggests that
approximate prices should be given of various
components, these pnces will naturally vary in
accordance ' with the cost of transportation.
Dealng with the instruments mentioned in the
paper, the approximate prices delivered in Johan-
neshurg are as follows i—

High grade instruments—
Voltmeter . i £36 0 0
Ammeter .. i AR 010

rrent Transformer suitable for

Ammeter and Wattmeter in se: 00
Single-phase Wattmeter 3 00
Switchboard Voltmeter 00
Switchboard Ammoter Y 00
Switehboard power factor Meter 00
Rotating sub-standard Meter 55 00
Btopwateli At a0l L A Smianeg 1080

Carbon resistance from £4 10s. 0d., depending
upon the capacity required. Switches, plugs and
wire will vary in price in accordance with local
conditions. Cheaper instruments may, of course,

obtained, but I strongly recommend that high
grade instruments only be obtained for testing

Mr. 1. J. Nicholas (Umtata) in describing the
methods used at Umtata certainly shows an
appreciation of the needs for accuracy in meter
testing, but fails to realise the effect of long trans-
portation of his submeter after checking by
Victoria Falls & Transvaal Power Company rough
handling in transit to Umtata will cause an ap-
preciable error in the meter. I would like to
suggest that not less than six meters be sent for
testing and that they be checked by dial against
each other on return and only those coming
nearest be used as sub-standards. I agree that
errors can arise when testing meters for speed in
the starting and stopping of rotating sub-
standards or stop watch—practice is essential.
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Mr. Horrell (Pretoria) offers a very practical
suggestion for those in difficult circumstances,
unfortunately it means that the percentage error
of the selected meters have to be assumed as
100% accuracy.

In practice I have not yet found the meter
which after its long journey from overseas has
tested out at 100% accuracy.

We shall shortly be closing but T would like
any member or delegate to bring forward any
matter of interest, under “General” which he
desires. You will appreciate that I shall have to
curtail discussion.

SUPPLY REGULATIONS.

Mr. Muller (Krugersdorp): Just how long do
you think it would take before we can expect the
standard regulations to come into force? Why
I am asking is, our regulations very badly need
an overhaul. It is going to be rather a job. If
we do anything now, and then the other regula-
tions supersede, it would be rather a waste of
time I think.

The President :  Your Council has gone into
the question carefully. A committee was formed
in Johannesburg called the Safety First Commit~
tee, representing I think all the various interests
in electrical engineering, and, as a basis for their
work, they took the suggested by-laws prepared
originally in Capetown and presented to this As-
sociation some two years ago. These were gone
into by the Safety First Committee on which this
Association had members sitting. My assistants
together with others put in a large amount of
work, and finally agreement was reached on all
points. The whole matter is now in the hands
of Mr. E. T. Price, of the Electricity Supply Com-
mission, who is getting them all into order. These
regulations will have appendices to them to which
each municipality will add certain items which
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they may require to meet local conditions. These

suggested by-laws are being prepared and we hope

they will be adopted as standard throughmxt the
nion.

We hope to have these suggested by-laws ready
early next year, and then steps will be taken
attempt to make them uniform throughout South
Africa. In this case, we understand it cannot
very well be brought under any actual Govern-
ment regulations, but will have to be dealt with
by the various provinces. The Electricity Supply
Commission representative has stated that they
are definitely going to adopt them as mndmi,
and that should give us a lead to work on. When
this matter again comes befo!‘e your Council, we
hope to be in a position to say, “This has been
deﬁmtely adopted by the Flectrxclty Supply Com-
mission for their undertakings,” and then it will
be for you to recommend your Councils to adopt
it in_your particular areas, and to add whatever
you find is necessary to these standard regulations
to suit your particular local conditions.

Mr, Muller (Krugersdorp): Would it not per-
haps be possible, so soon as the copies are really
complete, to have them circulated to members; so
that in my case, whethex it becomes law or not

would rid o
regulations and adopt these If they are adopted,
there is no harm

The President : We are hopeful that we shall
have sufficient copies almost immediately they are
ready to circulate to our members. (Hear, hear).

Mr. Milton (Electric Supply Commission): I
have only a few words to say. Your President has
put the position very clearly; but T wish to add
that in the case of the Commission’s regulations,
these will probably be proceeded with, without
further reference to this body, for reasons very
well known to yourselves. When proceeded with,
the regulations, of course, will be gazetted in the
Provincial Gazettes and they require the approval
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of the Minister of Mines and Industries. As they
will be gazetted, everyone will have an opportunity
of seeing them.

GENERAL.

Mr. Sparks (Pietersburg): 1 do not know
whether the Engineers here know that the post
of Town Engineer and Electrical Engineer have
been separated in the town of Randfontein, I
want to congratulate Randfontein on taking a
great step towards efficiency. (Hear, hear and
Applause). T speak from experience, because I
have held the post of Town Engineer in charge
of Roads and Works and the Electrical Depart-
ment, and I know that the two jobs cannot be
run efficiently by the same man, because there
is a tendancy to develop the one at the expense
of the other. I want heartily to congratulate
Randfontein on the step they have taken,

Councillor Patterson (Randfontein): 1 must
thank Mr. Sparks for the compliment he has paid
Randfontein. It is nice to hear sometimes that
you are doing something in the right way. I can
assure you that Randfontein, although one of the
youngest municipalities on the Reef, is out to do
the right thing, This matter has not been done
to favour any individual but from the point of
view that Electricity has now reached such a stage
as to be worthy of its own Head of Department in
any municipality. (I thank you).

THANKS OF APPRECIATION.

Councillor Spilken (Umtata): T would like to
express my appreciation to the Association for all
the very fine papers and very interesting week I
have spent over here. I will take back some very
pleasant memories. I have met a lot of friends
here. Al T can say is this, I think, by the time
1 get back to Umtata I shall be a qualified engin-
eer, after all T have listened to. I do sincerely
hope that I shall be in the fortunate position of

attending the next Convention in Durban.
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The President : If there is nuthing else to be
brought forward under “general” 1 have just
simply to thank you for your attendance at this
Cenvention ond to say how pleased we in Johan-
nesburg have been to have you here, The May
and also the Chairman of the Electricity Commit-
tee are unable to be present this morning, so on
behalf of the City, I want to say how pleased we
have been to have you here. We hope you will
take back with you very pleasant memories of
Johannesburg. 1 am sure that the Convention
itself has been very useful to many of our Coun-
cillor and Engineer members, especially those from
the smaller centres who do mot have the oppor-
tunity in the ordinary way of meeting and dis-
cussing their problems with their colleagues in
the larger centres. I am sure from that point of
view, it will be a great help to the various towns
that you represent; but apart from that, we hope,
too, that you have been able in this very strenuous
week to get a little pleasure out of it, and that
you will take back happy memories of your visit
here. (Hear, hear and Applause).

Councillor Delport (Krugersdorp): On behalf
of the Council of the Krugersdorp Municipality,
this being the first Convention I have attended
of your electrical engineers, it gives me great
pleasure to propose a hearty vote of thanks to
yourself for the very impartial manner in which
you have presided at this Convention. (Hear hear)

can assure you, sir, that you have at all times
been ready to take their views into consideration,
which has gone very far to help members like
myselfwho do not know very much about the
job. 1 have thoroughly enjoyed all the papers
which have been read here. Many of them have
been very dry to the ordinary layman like myself;
but I hope that at your next Convention after
you have had several dry papers and discussions,
you will introduce a new system, and that you
will get somebody to come fo)'ward and glve a
witty paper from your side,
brighten up the proceedings. I attended the last
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municipal Convention held at Pretoria, where we
had a lot of dry papers, some given by Engineers,
generally very long and parts very dry. I was
requested by the Municipal Association of the
Transvaal to give them a paper on “The Wit and
Humour of Councillors” (Laughter). I gave that
paper, which was very well received, from all
quarters, and it brought new life to the proceed-
ings,

Councillor Allen (Roodepoort) : We are in-
debted to you sir, for the patient manner in which
you have dealt with the Councillor members to
this Convention and for the kindness extended to
us in every respect. I wish to suggest thzt at
your next Convention a paper should be given
dealing with the question of tariffs by a Conncmor
member. I heartily support the vote of thanks
proposed by Councillor Delport.

Councillor Fereday (Salisbury): Now that the
time has come to say good-bye, I just wish to
say what a great pleasure it has been to me per-
sonally to attend this Conference, to renew old
acquaintances and to make new friends. We are
all assembled here with the common object of ser-
vice; and it has been a very great pleasure, sir.
I think a Conference of this kind is perhaps of
greater value to those members who come from
long distances than those who are nearer the hub
of the Universe, as it were. 1 do wish to say quite
sincerely that we in Rhodesia, thoroughly ap-
preciate the attitude of those in the Union, for
allowing us to participate in a Conference such
as this.

I was very favourably impressed, sir, with the
remarks of Dr. van der Bijl at the opening cere-
mony, and his remarks concerning the closer as-
sociation of the Union of South Africa and Rho-
desia (Hear, hear). Those remarks were, I am
pleased to remind you, very ably supported by
yourself, sir, from the Chair, and we in Rhodesia
do appreciate very sincerely those sentiments. It
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is a fine thing for a Conference of this kind to
allow us to get together. I think it matters not
whether we come from the south or north of the
Limpopo, if we are all out for service. We are all
good South Africans (Hear, hear). I have ap-
preciated that spirit which has prevailed right
throughout the Convention, and that has made, to
some of us from the north, this Convention par
ticularly enjoyable. I do feel, sir, that it has
been a very successful Convention in every way.

Some of these papers to the layman are perhaps
difficult to follow, and are more helpful to the
Engineer; but I do wish to congratulate the Coun-
cil of this A iation on the splendid
which they have done, and also to congratulate
them on the papers which they have put up before
us. I think we have all found—even Councillors—
the papers intensely interesting, and I am sure
very helpful and instructive.

I would like t,o thank the Mayor and Counml of
th nderful which
they have bestowed upon us (Hear, hear and loud
applause). We, in Rhodesia, are rather apt to be
conceited at times, and thought we knew some-
thing about hospitality; but we have learned
something during this Convention and I am sure
1 am speaking for all my Rhodesian friends when
1 say we do appreciate everything and thank the
Mayor and Council of Johannesburg for their
wonderful hospitality.

In conclusion, T wish again to congratulate the
Council on its good work, and I congratulate the
Council and all of us on the fact that you, sir, are
our President for the ensuing year (Hear, hear).
T do gladly support the remarks of our friend
from Krugersdorp regarding your very able and
genial chairmanship, and I am sure this Associa-
tion is going on from strength to strength nnd
that this forthcoming year is going to be a
year for the Association. I do not want to spehk
at any greater length, sir, but I do feel that the
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good achieved by the Association is becoming
more and more marked, and I believe, that there
are good results from a Convention such as this
which are not at once obvious or apparent, but
very very far-reaching. Sir, I wish to again con-
gratulate the Council and wish the Association of
Municipal Electricity Undertakings another very
happy and progressive year, and I trust we shall
all meet again at Durban next year, and renew our
friendship. I thank you, sir. (Applause).

Mr. Milton (Electricity Supply Commission) :
Mr. President and Gentlemen. Had I risen earlier
1 would have said almost all that my friend Mr.
Fereday has just said; and from the point of view
of the Electricity Supply Commission, his remarks
apply equally well. In addition, however, I have
to thank you on behalf of the Electricity Supply
Commission for the privilege you have afforded
the Commission in inviting its delegates to your
Convention. At the same time I would like to
thank you for the very patient hearing which you
gave me personally, when presenting my paper,
and reply during the last two days.

Mr. Clutterbuck (Chief Inspector of Factories) :
1 wish to thank you on behalf of my department,
and personally, for the opportunity afforded me
of being allowed to attend your Convention and
also the outstanding social events in connection
therewith. It is very pleasing to note the increase
in strength and importance of your Association;
and from my point of view, it is very valuable to
have an Association which I know so truly re-
presents the interests of electricity supply.

Councillor Spilken (Umtata) : T would like to
move that the Executive Committee write to the
Mayor and City Council of Johannesburg and also
the Victoria Falls Power Company conveying our
appreciation for our welcome and very pleasant
stay here and I hope the Convention will support
me in that.
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There are others who have helped to make this
Congress a success; they know who is who and
who should get the thanks; but the Mayor and
City Council and the Klip Station people should
receive our very warm appreciation for the kind-
ness extended to us.

The President: Your Council will carry out
that recommendation.

Well, gentlemen, thank you very much for all
the kind things that have been said about Johan-
nesburg, the Mayor and City Councillors. I also
have to'thank you, on behalf of your Council, for
the very nice things said about the

With regard to the personal reference I can
only say that if you have all enjoyed yourselves
as much as I and certain members of my staff
who assisted, have enjoyed this week, then you
have all had a very happy time.

Mr. Gyles (Durban) : Gentlemen, I think we
ought to propose a hearty vote of thanks to Mrs.
Rodwell for the very able manner in which she
has entertained the lady visitors.

Councillor Spilken (Umtata) called for three
cheers for the President and Mrs. Rodwell, which
were heartily responded to.

The President in expressing his thanks said he
would convey the appreciation of members and
delegates to Mrs. Rodwell.

The Convention then terminated.
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