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FOREWORD.

August the 6th was regarded as a red-letter day in the history
of Marlborough, for it marked the eompletion of the first seetion of the
provineial hydro-clectrieal scheme, and the switehing on of power and
lizhting eurrent in Blenheim and  the surrounding  districts, known, for
convenicncee's sake, as ““The Delta’ area.

Retienlation is procecding apace in other paris of the provinee,
and it is antieipated that within a few months cleetricity will he avail-
able in all parts of Marlborongh, from Ward in the south to IRmi Valley.
] at the opposite end of the provinee.

The harnessing of the Waihopai River, at a peint about 25 miles
from DBlenheim, and the erection of transmission and  retienlation lines,
is expeeted to invelve an expenditure of something in the neighborhood
of £275,000, which sum has been borrowed by the Marlborough- Eleeirie
Power Board.  To meet interest and sinking fund charges on this loan,
i and to pay running expenses and allow for depreciation, an annual revenue
of about £35,000 will be required.

The scheme will develop more than suflicient power for the require-
ments of the provinee for some vears to come, and is eapable of extension
as the demand for power grows. In a word, there 18 power, and to spare,
and all that is required to make the Waihopai seheme a financial suecess
is that the people should make use of it

£35,000 per annum has to be found, and it rests with the rate-
payers as to whether they will use €35,000 worth and seeure all the benefits
of electrieity, or whether they will find the money by way of rates.

It has been found that after two or three years almost every elecirieal
undertaking in New Zealand has paid its way; but the Marlborongh Eleetric
Power Board confidently anticipates that the Waihopai scheme will pay
from the start, being assured, as it is, of the aective co-operation of the
ratepayers.

N these days of its wide application, theve is havdly  janded baek fo the consumers, in one way or another I
any need to extol the virtues of cleetricity in the
fact that

no energy vel discovered is of more universal use;

-—either by inereasing facilities, or by reducing the rates

serviee of man. It is an  established charged for the current. The more consumers there are,

the cheaper can ewrrent be supplied; but it requires the

the

I wherever men and women toil there will be found  whole-hearted co-operation of all to bring about

a use for thiz power, be it in the home, the farm, or
In a wond, it is the wvniversal scrvant

desired end.
the factory.

of mankind Experience in other distriets has shown that the

ratepayers are sometimes slow to grasp the opportunities
offered to them, and ave prone to overlook their share
of responsibility in the Boards’ undertakings. It has
wenerally been found that for the

CO-OPERATION.

The Marlborough Elecivie Power Board iz not a fitst’ two oc throo

private company established to make all the profits it  years there are great financial difficulties to be faeced,

can ont of consumers; but it is a co-operafive under-  due to the delay in seeuring sufficlent consmmers to

taking, in  which every ratepayer in the distriet  place the schemes on a payable footing, and, in order
ie a shareholder  The Board has been eleeted on  to overecome this as far as possible, the Marlborough
a  wide franchise by ithe mbtepayers, and is in Power Board, ever since the ineeption of the Waihopai
existence  for ihe good of  every  inhabitant  in geheme, has emploved eanvassing contraetors, who have
the distriet. The Board has only o pay its  covered the distriet in an endeavor to cnrel sufficient
way, and therefore is in a position te distvibute consumers to make the seheme payable from the start.

In the conrse

clectrieity without looking for a profit.
of a fow years profits will acerue, but these will he

With the same objeet, the Board las arranged a system
under whieh it pays the initial ecost of wiring-up
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would-be econsumers' premises, the consumers vepaying
the Board by instalments spread over an extended period.
The canvassers have met with a fair measure of suceess
in their elforts, and the Board®s scheme of finance for
that
there ave alveady over a thonsand consumers all ready
to-day to use electricity from the instant it is made

consumers has been fairly freely availed of, so

available.

lirst
glanee, the Board is still a leng way short of the

But, satisfactory though this may seem  at

number of consumers reguisite Lo place the sehieme on
an mmmediately payable basis. A revenue of something
over L£35.000 a year has to  be
Wailopai pay, and at least 2000 consumers will
to be linked up before this objective can be attained.
The Beoard, thercfove, the watepayers the

carned  to make

have

Nrges  on
neeessity  Tor their active eo-operation, and desives lo
impress upon them that it is their co-operative scheme,
amd that it is in their diveet interest to help it to pay
The ratepayers ean co-operate with the Board
others

its way.
by w=ing ecleetricity themselves and by wreing
to do likewise.
for the whole of the provinec; but, in the carly stages

There is plenty of enrrent available

of the scheme, considerably move than hall of it will
be woing Lo waste,  In olher words, it would cost the
Board no more (o produce the 1000 kw. of
Wailopai is capable in ils present stage of development
amount ol

which

than to produce the comparatively small
electricity which will be requived from to-day.

THE PROBABLE REVENUEL.

The prebable revenue which the Board will obtain
from the sale of ewrrent has been carvefnlly investigated
the whole distriet,

by menns of an aectual survey of
wherein every tarm has been loeated and placed on =«

map, amd every house and factory counted and eon-

gidered. It was aseertained that  there were some

3009 houses in the distriet, to say nothing of numerous
faetories and workshops where power will be required;
and also disregarding the use of electricity for milking

miehines, machines, e¢te.  There is  quite
obviously a good market for the sale of the eleetrieal
energy produced, and the Board is asking for the aetive
co-operation of each and every ratepayer, it being
guite elear that that is all that is vequired to make ithe

seheme o finaneial suecess,

shearing

RETICULATION FPOLICY.

The livst arveas te be conneeted up with the scheme
are the Borough of Blenheim amd the distriets lyving
between Blenheim and the souree of supply at Benopai,
amd these arveas, being closely setiled, arve expeclod (o
bring in profits almost at onee. A transmission line
is now being run to the Awatere districts, and in due
course the Pelorus Valley, the Wairan Valley, the
Picton Road distriet, and all other parts of the provinee
within the seope of the scheme will be linked up. 1F
in any distriet it is found that the prospeetive demand
for emrrent is not sufficient to warrant running = line,
the distviets will not be reticulated until such time as
the Board that the line ean be made to
pay, and in some ecascs—notably in the Awatere—the
Dourd has requived guarantees from groups of settlers
that they will use sulicient energy to make the reticula-
tion of their arens a payable proposition. There is
anthority, under the Eleetrie Power Boards Aet, for
the Board to levy a rate on those non-consumers who
may have the opportunity of using electricity, but will
not avail themselves of it. However, it is not thought
that it will be neeessary to exereise this authority in
indieations ave that
the various distriels,
to take

15 salislicd

Marlbovough, as all the onee

electricity iz switched on  in

farmers and others will be only too willing
advantage of it
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The Marlborough Electric Power Board.

PERSONNEL.

Chairman : R. F. GOULTER.
Representing Blenheim Borough : W. CARR and E. 5. PARKER.

Representing Marlborough County : R, F. GOULTER, C. NEES, H. ]J. STACE, and
W. G. RUDD.

Representing Awatere County : F. LISSAMAN and J. MERRIFIELD.

Secretary : E. J. HARVEY.
Engineers to Board : VICKERMAN & LANCASTER, Wellington.
Resideni Engineer, Blenheim : G. F. MacLEAN.
Assistant Resident Engineer : T. H. RANGER.
Station Engineer : H. LANGDON.
Assistant Station Engineer : K. MARTIN.
Solicitors : BURDEN, CHURCHWARD & REID, Blenheim.
| Bankers : THE NATIONAL BANK OF NEW ZEALAND.
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THE MARLBOROUGH ELECTRIC POWER BOARD. A Group of Past and Present Members.
Back Row: E. 5. Parker, A. 1. Murray (ex-member), W, L. Girling, M.P, (ex-mamber), W, Care, E. J. Harvey [ Secretary),

Front Row : MessrsiF- Lissaman, C. Nees, R. F. Goulter { Chairman), H. ). Stace, W. G. Rudd, J. Merrifield.
| Inzef: E. A. We'd {ex-member).

GRO'UP TAEEN AT THE HEADWGRKS DURIHG THEIR EXGELLEHGIEB VISIT.
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Harnessing the Waihopai.

Description of the Installation.

History of the Board's Operations.

Two Years Occupied in Construction.

OMETHING in  the vature of a record has
been  established in the introduction of
hydro-cleetrieity to Mavlborough, for the

first of the loan meney required for the

Waihopai - scheme was not veecived until
June 4, 1925, and aectual work was not commeneced until
the following menth, seo ithat the headworks have
been completed, and the prineipal part of the distriet
reticulated, in a period of just two vears,

A movement in the direction of forming a Power
Board for Marlborough was wmade about 1920, when
petitions with that objeet in view were cirenlated, but
it  subsequently transpived that there had been a
misunderstanding in regard to witnessing some of the
sigmatures in certain parts of the distriet, and this
resulted in a long delay.  TIn the end, certain of the
petitions had to be again eirenlated for ve-signature,
They were finally completed about the middle of 1923
and were presented to the Government.

Az a resalt, the digtriet was constituted a FPower
Board District, by the following proclamation in the
Gaxette, dated Oetober 25, 1923 :—

Constituting the Mavlboveugh Eleetrie-Power
Distriet.

JELLICOE, Governor-General,

A PROCLAMATION.

In pursuanee and exeveise of the powers conferved
hy zection three of the Flectrie-Power Boards Act,
1915, I, John Rishworth, Viseount Jellicoe, Governor-
General of the Dominion of New Zealand, do heveby
proclaim the distriet as deseribed in the Schedule
hereto to be an eleetrie-power distriet, and I hereby
assign o sueh distviet the name of the  Marlborough
Eleetrie-power Instriet.”’

SCHEDULE.

All that avea in the Marlborough Land Distriet,
comprising  the Blenheim  and  the
Countiez of Awatere and Marlborough, all as al
present  constituted.,  As the said arvea is maore
particularly delineated on the plan marked P.W.D.
57794, deposited in the office of the Minister of
Public Works at Wellington, in the Wellington Land
Distriet, and thereon bordered red.

[L.5.]

Boronzh  of

e S SR SO

Given under the hand of His Excelleney the
Governor-General of the Dominion of New
Fealamd; amd 1ssued under the seal of that
Dominion, this 24th day of October, 1923,
J. G. COATES, Minister of Public Works.

God Bave the King !

The election of the Board was held on November 24,
1923, when the following gentlemen were returned :—
Blenheim - Bovough :  Messys. William  Carr  and
William James Girling, M.P.

Marlborough County : Messrs Redwood Felix Goulter,
Frederiek William Charles Nees, Willinm George
Rudd, and Henry Joseph Stace.

Awatere County : Messrs. Everard Aloysius Weld

and Arthur John Murray.

The Board's first meeting was held on December
11, 1923, when Mr. Goulter was clected as chairman,
Mr, P. 5. Boyes, who had aeted as provisional seeretary
up to this stage, had notified the Board that he would
be unable to eontinue the duties, and the Board deeided
to appoint Mr. E, J. Harvey as sceretary. It was also
decided to eall for applieations for an engineer to
undertake preliminary survevs of the sources of ecleetric
power available in the district.

At the following meeting, on January 22, 1924,
Messrs, Viekerman & Laneaster, of Wellington, were
appointed as engineers and were commissioned to veport
on the varions sources of electrical energy, Their report
was received and eonsidered by the Board at a meeting
held on April 14, 1924, when they veported that they
had considered the possibilities of supply by water power
from the Peloruz River, Wakamarina River, the differenee
in tidal eonditions between Queen Charlotte and Pelorus
Sounds, the Wairan, Clarence, and Waihopai rivers, as
well as generation by steam or oil ; and, after poing
into the merits and demerits of the wvarious loealities
named, they proeceded to reeommend the harnessing of
the Waihopai, at an cstimated cost of £275,000, plus
L5000 to be borrowed for the purpose of assisting
would-he consumers in wiring (heir premises.

Having, in the meantime, seeured a veport upon a2
proposal that Kaikoura should be ineluded in the power
district, the Board, at a meeling on June 25, 1924,
adopted the engineers’ recommendation and decided fo
place the Wailopai seheme hefore the mtepavers in the

)
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form of a loan preposal.  After the scheme had been
formally approved by the . Public Works Department,
the Board placed the issue before the vatepayers in a
series of memorable meetings held in varions pats of
the distriet between Oectober 1 and Oectober 10, 1924,
Considerable  opposition to  the proposal to  borrow
such o large sum as £300,000 was in  evidence, but
the epposition turned out to be but a noisy minority,
for the loan proposal was eavried, on October 11, 1924,
by a majority of 1334 voles to 300, There had alse
been opposition to the Waikopai seheme in the Awatere
distriet, where the Clavence scheme was advoeated ;
but a large part of this opposition vanizhed in the faee
of the explanation that the distriet would be unable
to use the large amount of power available at the
Clarvenee, and that, therefore, the development of this
source of encrgy would be ceonomically unsound.

Onee the loan was earrvied, all difference of loeal
opinton - vanished, amd  the Boand has sinee  enjoyed
the loyal eo-operation of the whole provinee in earrying
out the work.

At a meeting held on Xovember 19, 1924, the Board
appointed Messrs, Viekerman & Laneaster as engineers
to preparve detailed plans for the development of the
Wailopai scheme, and negotiations for the raising of
the mneeessary  £300000 loan were also commenced.
Finally a loan of the required amount was seeuved
from the AM.P. Society at 53 per cent. interest, plus
1 per eent. sinking fund, for a period of 36} years. It
was arvanged that £100,000 should be paid to the Board
immediately on completion of the neeessary securitics,
and £10,000 per month thereafter until the whole of
the £300,000 had been received, The first instalment
of the money (£100,000) eame to hand on June 4, 19235,
and the Board let its st contmmet on June 29, 1925,
work being actually eommenced in the following month,

The oviginal members of the Boanrd retained aoffice
until April, 1925, when Mr. Givling vetived, his place
being taken by Mr. E." 5. Parker. In May, 1926,
Messrs., Weld and Muoreay, the Awatere vepresentatives,
retived, Messrs. J. Mervifield and . being
elected in their stead.  The present wembership of the
Boand is therelore as follows:—

Lissamun

Blenheim Borongh @ Messrs. William Carr and
E. 5. Parker.
Marlborough County : Messs. R F.  Goulter,

F. W. C. Nees, W. G. Rudd, and H. J. Stace.
Awatere County :  Messrs. 1. Lissaman  and
J. Merrilield.

My, Goulter has heen Chaivman sginee the Boand's
inceplion.

During the early pmt of the econstruction work,
Mr. H. Langdon, of Messra. Vickerman & Lancaster’s
staff, acted as resident engineer in  Blenheim, but,
alter a fow months, he was placed in charge of ihe
construetion work at Benopai, and My, Geo, 1. Maclean
was appointed resident engineer in Blenheim.  He was
vecpntly, in view of the approaching eompletion of the
scheme, appointed engineer to the Board, Mr. Langdon
being appointed station engincer in charge of the head-
works. Mr. T. I Ranger has been appointed assistant
to Mr. MacLean, and Mr. 15, R, Martin as assistant lo
Mr. Langdon, Aessrs. Lo F. Row and H. H. Crabh
arc associaled with the conginecers as anil
dranghtamen.

SUrVeyors

Mr. W, I Inder was appointed in May, 1926, as

foreman in  charge of pole and line ereetion, while
Mr. H. M. Clark has acted as elerk of works at ihe
headworks sinee May, 1926,  Ar. E. Fvans is foreman
in  echarge of the concrete pole-making works at
Renwick, and Mr. E. Eves is in charge of the Seddon
pole works. Mr. W K. Hichardszon has undertaken the
dutics of inspeetor of wiring installations,

SELECTION OF BSOURCE OF POWER.

As mentioned above, all suitable sources of power
in the distriet were investigated and envefnlly eonsidered
before o decision was reached by the Boanl to adopt
the Waihopai, and jou ses wowmop snpp umplp waas
unanimous, on sccount of the comparatively limited
amount of power available there as compared with the
Clarence. However, a review of the finaneial side of
the two proposals, and of the power likely to be required
for the fivst ten years of the Board's existence, showed
that the power capable of gencration would be sufficient
amd that, on aceount of the relative cheapness of the
Waihopai  development, especially for small blocks of
power, the reduced overheads with that seheme when
comparcd with those involved by the Clarence would
cffeet an annual saving sufficient in ten years to wipe
off the whole eost of the headworks at Wailopai. As
the installation there would always, even though the
Clarence might ultimately be required, remain a serviee-
able and valuable power supply nit, this decided the
case, and a deeision was made to go forward. The
amount of power capable of being generated at Wailopai
is, with 50 per eent. load factor and minimum river {low
(110 cusces), some 1910 hp., thus admitting of installing
a third 500 kv, unit, and of, under average rviver iflow,
eventually developing in the neighborhood of 300 by
there.

THE HEADWORES.

The site chosen on the Waihopai was the gorge at
Denopai, some 25 miles out of Blenheim.  This  spot
had for many vears been regarvded as being favorable
for a hydro-electric development for the provinee, owing
to the eomparative narrowness amd height of the povze
cnd the apparently good rock foundations there available,
After considering numerous alternatives, it was finally
decided to build an arched conerete dam in the narrowest
part of the gorge to raise and impound the watler and
to earry it thenee by tunnel and pip: to the machinery
to be creeted 1n the power liouss, at a site some 19 chains
downstream, the head thos rendered available after
constrnction of the dam being 100 feet.

The first works to be undertaken were eanstiruetion
of a diversion tunnel, guarters for stall cemplovees,
braneh road, and bridge acvoss the Wailiepal o pmive
aceess Lo the power honse site.  The diversion tunmnel,
9 fect x 7 feet and 300 feet loug, was conlmeted for
and completed by Mr. C. Anderson, of Blenheim, but
not before meeting with great diflisublics on  aceouut
of very lrequent floods in the rviver. The construelion
of & number of workers" huts was undertaien by Messrs
Cresswell and White, and of o staff eoltag: by Messis
Ward, Tylor, & Co., Ltd, who also built the bridgs
aeross the Wailiopai, using therein for the main beams
stringy bark gzum trees grown near by, A second stall
cottage was later built by Mr. 1L M. Wemyss, The
aeeess romd was eontracted tfor by Mre 1L Hovgan, whe,
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unfortunately, died before its full completion, the work
being finished by his trustees.

The major portion of the headworks, eemprising
the dam, intake, supply tunnel, surge tank, and road
diversion required round the lake, were ineluded in one
eontract, and let to My, W. Williamson, of Christehureh,
who subscoquently  took  econtraets for the conerete
supports requived for the pipe line, and also for the
erection of the power honse building.

THE DAM.

The dam iz a reinforeed conerete atrueinre of the
arvehed type, of 90 feet radins, the top standing 120 feet
ahove the hottom of the foundation and 107 feet above
the old river bottom, The thickness at the hase is
14 feet, and this gradually reduoces till at a point
35 feet from the top it is 4 feet, this thickness
continuing to the top.  Naturallv, the strueture looked
very slendor whilst being erected, but it has  already
been severcly tested by floods, and no fears need be
entertained as to itz stability.  The dam is designed
to divert surplus water over by-washes provided on
eaech level of 15 feet below the top of the
dam, and, owing to the natuve of the country on the
right hank, it has proved necessary to constrnet n
masgive eoncrete wall there to confine the water to an
area havine a sood roek foundation,

The intake iz a reinforecd conerete ehamber attached

.‘-!lil’ at =z

Mr. . F. MacLEAN, AALE.E., Resident Enginecer,
Marlborongh Power Board.
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to the dam, and furnished along one side with four
G feet x 4 feet pate openings situated zome 20 feet helow
the by-wash level.

On the other side of the ehamber iz the entrance
to the sapply tunnel, which delivers the water through
a spur to the surge chamber, Thiz tunnel iz Gt Gin,
wide by Gft. Gin. high and some 460 feet long, and is
lined throunghout with thickness varying
from 3 inches to 12 inches,

conerete  of

The surge chamber links the funnel to the pipe line
and iz a eiveular veinforeed concrete stracture, 45 feet
high and 33 feet in diameter. It is provided with iwo
openings, one for attaching the steel pipe now installed,
and the other available for fittine a second pipe when
the zrowth of the load makes thiz a necessity,

The pipe openings are cach controlled by a pair
of Gft. x 4ff, gates operated by gear placed on the jop
of the tank. The pipe line which the water
from the sarge tank to the power house, where the
turbines arve located, was supplicd and creeted by ihe
Dunedin Engineering Company. Tt is wholly of steel,
the diameter being 50t 3in, and the length 316 feet, the
support being provided by reinforeed econcrete pedesials.

The power-honse building is also of reinforeed
eoncrcte, and iz 430t Gin. long by 25 feet wide, the
roof top being about 60 Teet above river level. It has
two floors, one for the turbines 8 feet above ordinary
water level, and the seeond the generators  and

CATTies

for

Mr., W. WILLIAMSON, of Christchurch,
Contractor for the Headworks.
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switehgenr, 25 feet higher, this areangement being
neeessary to keep them well above flood level. Portion
of the floor spaee is alloeated for offiee and telephone
equipment, and adjacent to this is a space for earrying
out minor repaivs.  Overhead, and running the full length
of the building, iz o Morrizs 5-ton  traversing erane,
supplied by Messes. A, DL Riley & Co.

70 ACRES INUNDATED,

One result of the building of the dam is to ereate
a lake of about 70 acres in extent, and, in order ta
beautify this, and at the same time provide the Boand
with poles and other necessary timber, the surrounding
country has been aecquired and 15 being planted  with
smitable trees.

In the construetion of the headworks, but not
inclnding the rond works, it has been necessary to
exeavate some 24,000 tons of carth and rock, and mix
and place  some 12000 tons of reinforeod econerete,
requiring some 1600 tons of cement and 120 fons of sieel.

So far as materials and plant arve coneerned, it has
been the aim of the Board to utilise New Zealand and
British produets to the Tullest extent,

The power plant consists of ifwo vertieal shaft
Govdon turbines, of the Franeis type, with spiral easing
{supplied by Messes, John Chambers & Son), each driving
a 500 kaw. G600 volt generator, supplied by ihe British
General Eleetrie Company, Britain, The gencrators arve
raized some 22 foet above the turbines, so as to he
protected from floods, the river in the neighborhood of
the power house being in n narrow gorge and suhject
to a rise in level of some 25 feet during periods of
hizh flood.

The switehgear is of the latest totallv-enelosad
armored type, sapplied by Messes, Rovrolle, Ltd., Britain,
and is designed to give the nimost safety and reliability
in the opsation of the power units, and to control the
supply to the transformer station, and to the loeal
eonntry Teeder, ¢

In designing the plant, provision has been madz to
ahut down the ssperating sets antomatieally should anv
of the nsnal contingencies arise, such as the heating of
hearings, shortage of water, over-spzed or under-spoed,
or any eleetvieal fault.  The station will, thervefore,
be eapable of ronning without continnons attendanece,
and will be the lareest power station in New Zealand
to he =0 arranged,

Spoeial arrangements have heen made to provide
for the testing of the machinery and protective deviees
at any time withont in any way affeeting the supply to
the Board’s aren. The station is arranged so as to
be readily extended and o third or fourth unit insialled,
should sueh be warranted by the inerease in load.

TRANSFORMER STATION.

The transformer station, which is of the outdoor
type, iz ereclted immediately above the power house,
and has a eapacity of from 1200 {o 15300 kw., with a
stand-by transformer unit, and is used to step up the
voltage from G600 to 33,000 volts for transmission fo
Renwicktown, Blenheim, Seddon, and, at a later date,
to Haveloek and Pieton. The transformers arve of
Ferranti make, supplied by Messrs. A, DL Riley & Co.,
Lid., and the switehgear and lightning and other protee-
tive apparatus of G.E. make, supplied by the National

IW

Fleetrieal and Enginecring Co., Lid,

The transformer station, as well as the sub-stations
at Renwiektown, Blenheim, and Seddon, is built of steel
Provision is
for imereasing the eapacity of the

desizmed and fabrieated in New Zealand,
made in all enses
station,

The main  transmission from Waihopai o
Blenheim, has a length of 23 miles, and 15 construeted
for operation at 33,000 velts. The cable consists of
steal-cored aluminium, supplied by the Neorthern Alumi-
minm Company, Canada, through Messrs., Richardson,
MeCabe, & Co., and iz earrvied on Ohio brass insulators,
supplied by Messrs, Carriek, Wedderspoon, & Co. Litd.
The transmission line to Blenheim is eavrvied on galvanised
steel towers, supplicd by the Canadian Bridge Company,
Canada, throngh Messrs, Dansey & Company, Auekland,
amd iz eapable of transmitling some 4000 horse-power.

At the Kenwiektown sub-station provision is wmade
for the fulure cxtension of the transmission svatem, at
33,000 wolts, to Havelack.  From Blenheim the 33,000
volls transmission  ling continnes on  0-fool econerete
poles, 1o a switehing towet creeted on Viekerman Road,
at which point fthe line will branch northwands io
Pieton, and also to Seddon in ihe South.

The Seddon line is to be erected principally on
40-foot concrete poles, with 101-foot steel towers at ihe
erossing over the Opawa River, to allow for navigation
of same.  The hilly section over the Hedwood Pass will
also be traversed on steel towers, to aveid the diffienlties
in - transport and crection of conercte poles on ihe
steep hillsides,

The transmission line wires to Seddon will econsist
of No. 6 Copperweld, a conduetor with a eoppar skin
welded to a steel eore; and the line is designed to corry
a heavier conduetor should it be vequired in the foture
owing to the extensive zeowth of lomd in the Awaters
Jistriet and beyond,

SUB-STATIONS,

At Renwiektown the prineipal eountry sub-staiion
is losated of a capacity of 375 kow,, with a stand-by
provision. - The transformers, which were supplied by
Messrs. A, D. Riley & Co., hore break down the voltage
to 11,000 velts for the supply of the retieulation system
to Haveloek, Mahakipawa, and Tuoa Marina,

At Blenheim the principal city sub-station is loeated,
of a eapacity of 750 kw., with a stand-by provision.

The 33,000-v. apparatusz in the ease of both sub-
stations is of (LI, make, suppliecd by the Nationai
Eleetrieal and Engineering Company, Lid, and the
1,000 or G600 volt switchgear of Ferguson & Pailin
make, sapplicd by Messrs, A, L Riley & Co,

The snb-station at Seddon will be a doplieate of
that at Renwicktown, and will have provision for a load
of 375 kw.

line,

RETICULATION.

The retienlation svstem, so far, is designed to consist
of three main zones—the Wairnn-Haveloek-Tna Marina
area, supplied from Renwickiown at 11000 veolis ; the
Blenheim area, including Blenheim and suburbs, supplied
from Blenheim at 6600 volts ; and the Sonthern area,
including Ward, Awatere, and the adjaecent distriets,
suppliecd from Seddon at 11,000 volts, The lines
thronghout are being erected on eoncrete poles, made

T
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Typical Tower at an angle in the Main Transmission Line
—33,000 volts.

FITTING AW ALTERWATOR ROTOR

VIEW OF THE HEADWORES DAMMING THE WATHOPAI RIVER.
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at convenient depots, and varying in length from 40 fect
down to 26 fect,

Speecial provision is made at the Wairan crossing
on the Haveloek scetion for careving the line over the
the eentral
supported from steel joists driven inloe the rviver bed,
with protection against floosd damage.

river on three steel fowers, towers being

‘ The Mahakipawa line, which will traverse the hills
from Havelock to Mabakipawa, will be buill on casily
transporiable stecl rails

The veticulation is of the type whieh is pow standand

throvghont New  Zealand, supply  being given (o all
consumers at 230 volts for lighting, heating, cooking,

ete, and at 400 voltz for power purposes.

WIRING 0 HOUSES.
Profiting by the expericnee of older Boards which
proves that, in the fivst two or three vears of operation,
serions losses kave been ineurrved through the faet that

when power was switehed on  there were iusuflicient
COI=E1EEr=s 1{! Il]'i!l'\.'il,!(‘! rovenue 1.1} et 'I]I' {'Hl‘l:"tlsﬂ‘s,
the Aariborvough DPower Board has, from the outset,

endeavored to induee prospeetive econsumers to have
their premises wived, that immedinte  market
would be available for the enrrvent sepcrnted, To {his
o, provizion was made in the loan propasal wuder
which the Board las paid the initinl expsnse of wiring
conswmers' premises, amd s being recoupad under  the
instalment system. A econtract was also let fo a firm
el wirine conbmetors, wnder which the fivm agreed to
eanvass the distriet for consuwmers, and wire such jremises
as they got ovders for.

fatt ] HH|

Ay

- o

o i~ TS

THE MEN WHO EUILT THE DAM.
Some of the hands employed by the Contractor, Mr. W. Williamson, of Christchurch,




Page Eleven

The Concrete Pole.

New Departure in Construction.

QOutstanding Marlborough Success.

Lines Practically Indestructible.

N outstanding feature of the Marlborough
hydro-cleetrie installation is the faet that
there is not a wooden pole to be found
in any part of the 135 miles of trans-
mizsion and retieolation lines so  far

ereeied.  The main transmission line, from the headworks
at Benopai to Blenheim—a distanee of some 23 miles—
iz ecrected on steel towers, and the whole of the
reticnlation lines, at present about 112 miles in length,
are strung on conercte poles, speeially designed for the
PUrpose.

It is understood that though conerete poles have
been used experimentally in other paris of the world,
the Marlborough Power Board has the distineiion of
heing the first sapply authority to adopt them in their

entively, thongh the honor is ecloscly shared by the
Waitomo Board, which decided at about the same time
s the Marlborough Board, to adopt conerete eonstrme-
tion. The Waitomo scheme, however, is n comparatively
small one, .

It may be stated at the outset that some of the
Marlborongh conevete poles have been ervected now for
about 158 months and have been ecarvefully observed
throughout that period, with the ohjeet of nofing the
ellect upon them of the extremes of heat and cold fo
which the provinee is subjeet, and they have emerged
from the test of two winters of heavy frosts—the gauge
frequently recording 16 degrees—and a sommer of
heat, without the slizhtest sign of

extraordinary
The Board’s engineers, the workmen

deterioration.

MANUTACTURE OF CONCRETE POLES AND SOME OF THE MEN EMPLOYED,
Note on the Benches the Steel Reinforcement in process of Manufacture.
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handling the poles, and the members of the Board
themselves arve more than satisfied at the vesults whieh
have aftended what was, after all, a somewhat hold
experiment, and are eonvineed that the way  which
Marlborongh has pioncered will shortly be followed by
the P. & T. Department and by all power authorities
operating in distriects where the natural advantages, such
as shingle deposits, make possible the construciion of
conercte poles at a reasonable price.

Up to the present, the Marlborough Board has
actually ereeted just over 4000 concrete poles, varying in
size from 26 feet in length to 40 feet, and, aside from
a dozen or so faulty poles manufaetured at the very

outset, when the workmen were inexperienced, not a
single defective pole has been discovered.  The poles
are of a graceful and attraclive design, and  their

uniformity results in the retieulation lines assaming a
very pleasing and workmanlike appearanee, in  marked
eontrast to the siragoling and uneven lines which
frequently resalt from the use of wooden poles,

The poles are virtually indestruetible, so that the
eost of replacements—a very serious problem in many
districts—is reduced to a minimum; and a  further
important” faetor which shonld not be lost sight of is
that at least 33 1-3 per cent. of their cost was eirveulated,
by way of wages, in the district, between 40 and 50 men
being kept comstanily employed at the pole-making
depots * thronghont a winter when unemployment was
vife from one end of New Zealand to the other.

There are virlually noe hardwood or iron-barvk peles

in New Zealand, the nearest source of supply being
Australin.  If wooden poles had been decided on for
the Marviborough scheme, some £43,000 would have had
to be spent in Australin, but the nse of concrete kept
the great bulk of the money expended in New Zealand,
and a very large part of it in Marlborvongh itself,

At the outset the Board made most earveful inguiries,
from other cleetrieal sopply authorities, in vegard to
their experienee with wooden poles, and among those
from whom reporis were veceived were the Thames
Power Board, the Sumner Borough Council, the Christ-
ehureh  Municipal FEleetricity Department, the FEyre
County Couneil, the Public Works Department, Dunedin
City Council, Kaiapoi Borough Council, and Taranaki
Power Board. © The general expericnee of these Boards
was that the life of mixed bhavdwood poles was from
five years to 15 vears, and of ironbark between 15 and
20 years. It was indieated that many of the supply
anthorities were alveady faced with the neeessity for
extensive rencowals in their pole lines.  The consensus
of opinion was that mixed hardwood poles had proved
themselves uneconomieal and  that the best elass of
wooden pole was the ivonbark, thongh the life of the
ironbark was alse strietly limited.

With-tlrese facts before it, the Board turned its
attention te qmwn-tv poles, and, as the upshot of a report

from the éngineers, decided unanimously to use them.
Figures prepared by the engineers, amd based, as far

as wooden poles are  concerned, on actual guotations
veecived at the time, showed that the cost of the varions

CONCRETE POLES
View of the Board's Principal

‘* BEABONING."

Depot.
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THE SITE OF TEE DAM AT BENOPAL  Viewof the Gorge prior io commencement of operations,

THE DAM AT BENOPAIL A striking view of the Great Wall, taken from inside the dam.
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classes of poles for the complete works would compare
as follows:—

Tronbark .. .. .. £43,750

Bteel .. .. .. .. EBHOSTO

Conerete .. .. .. £50,0600

The annual gapital charges in cach ease, allowing
G per eent. intervest, 1 per cent. sinking fund, and 5 per
eent. replacement for ivenbark; and 1 per eent. for steel
and concrete, were worked out by the cngincers ns
follows :—

Tronbark (£43,750 at 12 per cent.) £5250
Steel (£50,570 at 8 per cent., plus

L400 for painting) .. .. L4H0
Conerete. ( £50,600 at 8 per cent.) £4048

Conercte and stee]l were thus shown to be nltimately
cheaper than wronbark, though the imitial outlay was
heavier.

COMPARATIVE ACTUAL COSTS.

It is now possible to work out a comparison in ihe
actual cost of conercic poles and of ivonbark, pole for
pole. The prices quotod for ironbark are bascd on the
lowest tender quotations actually received by the Board,
eife, primage paid Pieton, and the priecs quoted for
concrcte poles are the actual average cost of poles, as

Toweors on which the Main Transmission Line i3 strung.

wanfaetured at the depats ian Madboreugh, close o
the seenc of their ercetion:—

ITronhark. Conerelo,
20- Foot F B e i L Bl | £2.17 G
I-foot . L E£218 1 £312 B
Anfoot o o BB 130 £5 0 0

It should be understood, in comparing these prices,
that allowance has to be made in the case of ironbark
poles, for handling at Pieton, railage to Blenheim, and a
eertain proporiion of eartage, which wounld have brought
the eost of the two clazses of pole closer tegether. In
arriving at the actual average cost of the conercte poles,
too, cach pole has had to bear its proportion of the
somewhat heavy eapital eost of moulds, benches, and
other cquipment, and this alloeation, per pole, will
steadily deercase as more poles are made. It will be
understood that the very first pole made would, on the
basis adopted, be shown as costing some hundreds of
pounds.  The manufaeture of the sccond pole wonld
reduce the amount by nearly half, and so on. The more

TYPICAL OUTDOOR SUBSTATION,
Mounted on Two Concrete Poles.

poles made, onee the cquipmont lhas been got together,
the ehaapa:

MANUTACTURE OF THE POLES.

The Board having deeided upon the use of conerete
poles, the engineers deew spocial designs for poles ealen-
Inted fo stamd o breakice strain of 12 tons feet, and the
Donrd immedintely oponed a pole-manufacturing  depot
oun the banks of the Opawa River some six miles from
Blenheim, and about in the eeutre of the main retienla-
tion area. Here plentiful supplics of elean river shingle
were available, and the works were so eentrally sitnated
that ecartage of poles to their ultimate positions was
reduecd fo a minimmm,  Only the best of English eement
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was used in the construetion, and the whole of the
steel core work was carried out at the works from steel
barvs specially imported for the purpose.  The core of
the poles resembles steel basket work, the heavy upright
members being interlaeod and interwoven in
design with lighter steel wire.  The poles, after manu-
facture, were allowed to “ripan’’ for a period of least
ten weeks.

As already mentioned, a dozen or so defective poles
had to be rejected in the early stages of the worl; but
as the men cmploved became expert, the quality of the
poles steadily improved.  Tno oall; 4539 poles have been
manufactured at this depot, and the Board has more
recently opencd a similar depot at Scddon, o the
Awatere district, where over 1300 pales have so  far
been made. OF the poles manufactured, 4000 odd have

a spoeial

0 far boen erected.

WORE OF ERECTION.

Naturally, the conerete poles, on account of their
weight and their liability to fraeture if ronghly handled
in transport, presented a more difficult problem  than
ronbark when it eame to the matter of creetion, and
there were many people who proclaimed that it would
be found more or less imposzible to ercet them satis-
factorilly.  The use, however, of motor trucks fitted
with winches solved the problem, and it is safe to zay
that the poles ave ereeted with as moech case as ave
hardwood poles,

As a vesolt of the experience with conerete poles in
Marlborongh and ai Waitomo, the Bay of Plenty Power
Board is wsing concrete poles for the whole of its
reticulation work now in hand, and the Tarnnaki Bonoad
iz also ustng conerele pales extensively.

During the progziess
Darn was repeatedly snbmarged, the Biver being
gubject to sudden freshe: — ‘The view shows the
water flowing right over the works in November.

View from the Intake Tunnel during construction.

of the work tha partly-completed '

METHOD OF ERECTING CONCRETE POLES.

A SUEMELRGED VALLEY.

The whole of the Valley shown above iz now a Lake,
owing to the Dam raising the level of the River.
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8PD0IAL WINCLsD LORRIES AND TRAILERS THE POLE-ERECTION GANGS AND
EMPLOYED IN THE WORE.

o

o i ‘ r.
e

BOARD'S FLEET OF CARS AND TRUCES.
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THE SUB-STATION AT SPRINGLANDS.

A similar transformer station is in use at Benwicktown, and another will be erected at Seddon,
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The Waihopai Scheme.

Its Early Advocates.

HE MARLBOROUGH EXPRESS reeords show  ihat the ontput, in times of drought, might be consider-
that the earliest advoentes of the development  ably less, and he deseribed the projeet, therefore, as a
of the Waihopai River for hyilro-clectrieal risky one.
parposes were Messis, J. AL Leslie and B, 1, Fven in the faece of thiz veport, Messrs, Cooke and
Cooke.  In 1918, when both were membors  Laoslie nrged the Couneil to seenve a fwrther opinion,
of the Blenheim DBoroungh Couneil, they pnt up a  pointing out that the site contemplated by Mr. Sturrock
strenuous fight in an endeavor (o induee the Couneil 40 was in the lower reaches of the river, whereaz there
goenre sullicient data to put a proposition before the  was a mmeh boetter site Torther up stream—ile  sile
ratepayers of Blenheim, but they were unnsucecssfnl,  ultimately adopted by the Marlborough Power Board.
exeeplt that they did scenve a brief engineering report, At the same time, however, the Chamber of Commeree
zat bahind a larger seheme for the development of Lake
Roloill lo supply power for Marlborough, Nelson, and

based upon a flyvipge visit o the site of  the presoent
headwaorks.

The Council was influsneed against the seheme by West Coast, and  this  effeciually  side-tracked the
a report which it lnd sceurved as far back as 1912 from  exponents of Whaihopai.  When the Rotoiti  proposal
Mr John Sturvesk, thea Bovough Engineer. My Sturreck  faded ont, nething more was heavd of hydro-clectricity
then estimated the requivements of Bleabeim at 350 by,  aatil the advent of (he Madborough Power Board, which
and stnted that double this power wonld veguire to be  deewded, after most carvefnl inguiries, to proceed with
ganerabed in order to allow for losses in transmission.  the development of the Waihopai River at the very site
He consicdered Dt only 340 hop eould be developad and  plozdod for nine years ago by Messrs Cooke and Leslie.

- e ha

His Excellency conversing with Mr. H. Vickerman R eea T -
during his Inspection of the Works. THE WAIHOPAI GORGE.
View taken shortly after commencement of the dam,

P
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THE POWER HOUSE, PIPE LINE, AND SURGE CHAMBER.
Wote the Outdoor Type Transformer Station behind the Power House.

DRIVING THE SUPPLY TUNNEL.
Mr. H. Langdon, Engineer in Charge of the Headworks, is seen seated on a box, working out data.
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Keep Clear !

Danger in Electric Wires :

Great as are the benefits derived
certain very real dangers, for eleetricity, though
It must be treated with great care, for fatal aceidents are
In many cases they are due to ignorance,

deadly thing.
becoming very common indeed.

The Necessary Precautions.

also
very

clectrieity, there are
very useful, is a

from

and the time has arrived, when everybody should be made aware of the

dangers, and of the precantions needed to avoid them,

Last wear the

N.%. School Journal devoted a very instructive article, in simple language,
to warning children to “‘Keep elear'; and it is reprinted below, with a view

to emphasising the necessity for eaution, in view of the fact

that to-day

“live’™ wires are criss-crossing practically all parts of Marlborough.

F we were asked to deseribe in a few wonds the
present period of eivilisation, we should probably
enll it the era of electrieity.  Alan has known of
this foree for many vears, but it is very doubtful
if he has ever before vealised how great a foree it

is. To-day it is being developed to o vemarkable extent
in all conntries where there is any desire for progress,
and our own eountry is deing its share,

In various parts of the Dominon we see the over-
head wires that earry the eleciric enrrent from  the
generators at the power-houses.  The rivers and lakes
of the eountry arve being Lnmessed to provide hydre-
eleetric power, which is woing to supply New Zealand
not only with light, buot with poawer to drvive
the rreat machines in owr manulaeiaring eciibes
smoke nuisance will become a thing of the past. No
doubt in time cleetricity will take the plaee of steam
on our railways.

Certain substanees allow the electrie ewrrvent to ilow
very rveadily through them, amd they are Known as
ool eondueiors.  Examples ol substanecs are
copper wire, most metals, water, and the human body
Other substanees, sueh as glass, amber,  india-robber,
poreelain, and wood, do not allow the enrrent {o flow
freely, but offer resistanee, and they are known as
bad comduetors, or insulators,

While the human body iz a gosd conductor, Fet
n powerinl enrvent capnot pass through without mueh
harm being done. A weak carvent will prodoce the
sensation known as **pins and needles™ ;o stronger
enrrent will eause hurus ;3 while & very strong
eurrent will canse instant death,

In distviets where there are electrie-power
overhiead, clildren very  earveful lo
touching any of these wires, parvticoladly it the posts

also

o
(R ILE

s

HEVEEIN

Wires

should  be avoid

or marked ““Danger, Live Wires,”” or with skull and
eross-bones, or with any similar warning; they should

never toneh any  broken wive which may be lying on

the ground or wrapped round a pole,

It is, as n rule, impossible to know whether a wire
is charged with electricity or not merely by looking
at it, and the safest cowrse to adopt is never to ioueh

any wire Iyving on the groumd or hanging from a pole.
As it is impessible for most people to tell what strength
of current is passing along it, the safest plan is to
leave it strietly alone.

Some time ago o boy, while playing in the strects
of Dunedin, canght hold of a wire that Lad fallen from
a pole. No doubt it scemed to him gquite harmless;
but he was instantly killed,  Awnether boy in Dunedin
wis swinging on a wire attached to a llagpole, and n
swinging vound the pole aecidenially touched another
wire that was earrving an cleetrie enreent, and he,
too, was instantly killed.

Many of these fatal accidents are due to thought-
lpssness or to ignorance. A schoolboy ot Te Aroha
climbed on to the roof of a building and {ouwehed a
wire that passed over it. This was earrying a strong
eurrent, and he was killed at onee. Another boy, in
Chyistehureh, elimbed up on top of a4 wash-honse, and
touehed the eleetric wire that came into the house.
It happened, fortupately, that this wire was not earrying
a very strong ewrvent, but he was very severely burned.

Another instanee of a fatal accident oeeurved in
Hawern, where a  child, finding the door unlocked,
wandered inte a building econtaining cleetrie wires and
machinery, He tounched a “*live’ wire, and the shoes
killed him at onee.  Another school boy, in Taranaki,
perhaps to show his skill in elimbing, elimbed up a pole
carrving cleeirie wires, touched a high tension one, and
dropped dead on the spot.

Instances have even been known where a  person
has made eontast with overbead eleetrie wives by o
pieee of metal piping he was earvving and the enrrent,
passing down the pipe, killed him instantly.  There
are also records of many eases where the awputatiorn
arms has been rvemdered necessary on

severe  iujuries cansed by tonehing

of hawmds and
aecount of the
“live®* wires.
The list of fatal aecidents is becoming a long one
and should convinee us that there is a real danger
eonnceted with overhead wires,  The following instrue-
tions have bheen drawn up for  the information of

sehool-children in New Healand, and we  shouid  be
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remember  them ;—

careful to
1. Do not, under any circumstances, touch any wire

that has fallen or is hanging from a pole.
2, Do not climb any noles or towers

CATTVINE
electric wires. It is sometimes possible fo oot o very
severe shock threongh a leakage, especially in wet weather,
when the water aets as a comductor. Therefove, avoid
all polez and towers.

3. Do not e¢limb trees through which electric wires
pass. Leakage of the current may take place befween
the wires and the tree.  In Canterbury there is o free
whose leaves have all been burned off by a leakage
of current from the wires that pass throngh it.

4. Do not shake or touch stay wires on electric
poles, for fear of recciving a shock from a stav-wire
that may net be properly insulated.

5. Do not throw stones or fire pea-rifles at the
insnlators. These little poreclain ““eups’" prevent the
eseaps of ewrrent from the wires, and if the insalator
is broken the leakaze will flow down the pale.  There
iz alzo the risk that the wire will fall to the ground
its snpport is hroken, how

when [i is surprising

Mr. H. VICEERMAN, D.5.0.,, 0.B.E., M.5¢., M.Inst.C.E,,

M.N.E.So0c.C.E.,, of Messrs. Vickerman & Lancaster,

the Board's Consulting Engineers.

many of these “‘eups,”” both for ftelegraph and other
eleetrie wirves, are broken annually by thoughtless and
On one oceasion, a person, taken
serionsly ill in the country, endeavored io felephone
for the doetor, but, asz some thoughtless boy had
broken the insulator, eonnection conld met he obiained,
and the patient died. The doctor arrived too late
to save him.

6. Do not stand below men working on poles
carrying overhead wires. It is possible a wire mav be
aceidentally broken, and on falling it may strike wvou,
with fatal results, The men working on  the pole
proteet  themselves by wearing rubber gloves, and,
therefore, they do not run the risk vou do.

T Do not fiy kites where there are
clectric wires. T the siring is damp it will condunet
Lhe from the wires to vour body, should ihe
kite or its tail make contaet with ihe Iites
often become entangled in the wirves, even when flown
in dry weather, and when rain comes they hecome a
souree of mreal danger.

8. If yon see @

mischievons hoyvs.

overhead

cnrrent

Wires,

broken wire on the ground,

Mz J. G. LANCASTER, MSc, B.E, MILEE,
A MInst.0.E, MAIEE, of Messrs. Vickerman
& Lancaster, the Board’s Consulting Engincers,
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do not tonch it, but report to the nearest policeman,

or other person you may find.

0, If a fatal accident has occurred, do not attempt
to remove the body from the wires, or too, will
fatal shock,
Eeep awey from all eleciric switching towers
or stroctures, or Uuildings containing electric wires
or machinery. All wires o be seon on the street-
poles earry cleetvicity, often at great pressure, and it

Vioi,
Yeeeive o

10.

They should never

Even if not fatal,
the shoek may eanse burns that take much longer to
heal than ordinary burns,

1= ahsolulely fatal to make contact,
be touched in any eirenmstanees.

11. Remember, finally, to set a good cxample-
by protecting others as well as vourself, and do not
allow  them  throneh  foohshness o moranee, to do
anvthing that know will eauze them much harm,
perhaps even death itself

Nl

—

A CORNER OF THE POWER

Showing o Szction of the Antomatic Switch Gear.
in New Zealand.

ANOTHER VIEW OF THE GORGE
Prior to commencing operations.

. B m

-

HOUSE AT THE HEADWORKS. a
The station is the largest Auntomatic Power Station

Their Bxcellencies traversing the Intalke Tunnel
during their Inspection of the Works,
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Marlborough Electric Power Board.

SCHEDULE OF RATES.

SCALE A—DOMESTIC.
(Except Long-hour Water Heating)
For Lighting, Ironing, Heating Cooking, and
Domestic Motors up to & hp.:—

All the current consumed in any one guarter will be
charged For at the rate of %l por unit nett up to o
number of units fixed aceording to the number of rooms
in the house, and the season of the year, as set out in
the following zehedule, being the average consumption
for lighting only, as generally clsewhere.

SCHEDULE.
{Unitz per Quarter at Dd.)

Rooms,  Jan-Marveh, April-June, July-Sept. Oct.-Dec,
5 or less 24 30 a0 24
o7 27 33 a3 a7
& or 9 S 1] 36 S 30
1 or more = 33 39 30 33

The balance of units eonsuwmed in the guarter, affer
chorging as set ont above, will be charged for at the
lower rate ziven below, the complete seale of clarges
being az tollows :—

Up to number of units as per schedole above, . 9.

Balanee up to 20 units for guarter .. v ok,

Mext 180 uniis, per quarter .. .. .. .. .. 2

Balanee . 1d,
Example A.—

Statisties show that the average consumpiion for

lighting and ironing together in zmall houses, with from
two to five persons in residence, is from 6 to 17 units
per month, in which arve ineluded from 3 to G units per
month for ironing only. In country houses the average
is from 12 to 20 units per month,

Taking an average as, say, &0 units per guarter, the
cost on the Board’s seale would be as follows:—

For 6-Roomed House—

Fivst 30 units at 9d £l 2 6
Next 20 units at 28d .. .. 0 4 2
£l 6§ £

or approximately £5 Gs 8d per year for lighiing and
ivoning,  In general the units for lighting and ironing
ean be figured at from 3 to 4 units per month for
each pevson.

For eooking, vecords show that the consumpiion per
day varies from 1 unit per person for o household of
6 or 7 adults, to 2 units per person for a household of
2 adults only. Taking an avearge of 4 adults, the
consumption is about 1.5 units per day per person;
quarter]ly eonsumption for eooking would then be, say,
540 uniis,

The toful gquarterly aceount, allowing for lighting,
ironing, and cooking, would then be:—

FFirst 50 units ot e A = TR R
Next 20 mnits at 224 .. .. 0 4 2
Next 180 nmitz at 24d P L 10 ©
Balanee, 360 units at 1&d 2 &5 0
Total—59M units a: 1 8

£21

It will bBe noted from the above that the cost of
cleetric cooking works oul to about £15 per vear, ov
less than 104 per day for 4 porsons,

or less than peY  yoar,

The ahove figures, of course, vary in the case of
the lighting, with the scason of the yeay, amd in the
ease of the cooking, with the use that is made of the
range, but ean be considered as fair averages for the
conditions a3 assmmed,

SCALE BE—DOMESTIC.
(Long hour Water Heating only.)

For long hour water heating, with heater of eapacity
of not less than 500 watis, the eurrent consumed iz not
metered, but is eharged for at 5z per guarter per 100
watts, A redoction of 20 per cent. is made, provided
that the healer is oo o ehange-over switeh with milking
motor, range, or cocking applianee of capacity of not
less than that of the water heater,

For booster heating the curvent will be
and charged for under Seale A above,

metered

The eost of waler heating where a 23-30 gallon cistern
iz uzed for continusuns heating will be at a flat rate of £6
per vear, less 20 por eent. where switehes are provided
go that the range and water heater are not in use at
the same e,

SCALE O —BUSINESS PREMISES :
Shops and Offices,
Lighting, 9d per unit,

Speeial rate for long hour window and advertising
sigm lighting: 43d. per unit, with a minimum
of £3 per kw. per quarter.

Subjeet to  installation of ecleetrically-wonnd
time switeh to eni olf power at 10 p.m. or later.
Heating—
3d per unit up to 120 units per quarter.
14d per unit all over 120 uniis per quarier.
BCALE D —BUSINESS PREMISES.

Hotelz, Doarding IHouses,

Lighting, 9 per unit.

Heating— Per unit,
First 20 wunitz, per guarter .. 23d.
Next 180 unils, per quarter .. 2d,
All over 200 units per guarter .. 14d.
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SCALE E—MOTORS FOR MILEING.

£4 per hap. per season, plus—
First 60 units per h.p. per goarfer at 3d per unit.
Second 60 unitz per hop. per gquarter at 2d per unit.
All over 120 units per h.p. per quater at 14d per unit,
Example B.—The total units per cow per vear vary
over a wide range.  With up-to-date plant the figuve
may be 20, but with an inefficient pump 30 units may
be required. Statisties colleeted in a dairving eontre
in the North Island give 22 as an average.  For estima-
ting, we assume 25,
Azsume 40 eows with a 2 hp. motoer:—
Units per year, 40 x 25-—=10010,
Units per guarter, 333,
First 120 (G0 per h.p) at 3d. 3060,
Next 120 (60 per hap) at 2d. 2404,
Balanee, 93 at 14d..1394d.
Per gquarter .. Lo T,
Total for 3 quarters 2317d. . £9 13 1
Fixed charge, 2 hp., .. .. at £4..£8 0 0
. E&17 131
or approximately 9s. per cow per year.
SCALE F.—

MOTORS FOR GENERAL FOWER PURFPOSES.

First 80 units per hp. at 3d per unit.

Next GO0 upits per quarter (brespeetive of
24 per unit.

Balanee at 2d per umt.

SCALE G.

All metors other than those on bulk sapply 1ates
used between 8 pon, and 6 aan. will be charged at a flat
vate of 1d per unit.  In this ease a time switeh shall
be provided by the consumer.

Advantage should be taken of this mate, especially
for pumping purposes.

SCALE H—BULE SUPPLY,

Minimum guaraniee, £45 per quarter.

£2 per kv, quarter of maximum demand, plus dd per
nnit; or

£1 per kv, quarter of maximom demand, plus
plus 1d per unit.

Total cost

hp.},

£50,

I ADVANCES TO CONSUMERS

MINIMUM CHARGES PER QUARTER.

The minimum eharges per quarter will depend on
the guarantee given per consumer on any branch lines
and neecessary to warrant its ereetion by the Board, and
will not be less than as set out in (a) and (b) below:—

Per Quarter.
{a) For Bovourh and Town Board consumers, £0 15 0
(b) Country eonsnmers—

2 and 3-roomed houses .. .. .. £1 0 0
4 and S-roomed houses 110 0
G and T-roomed houses 2 0
& and S-roomed houszes 210 0
Above S-roomed honses B Ui a 0 0
() Consumer being connected up duving  the guarter
will pay a minimum eharge for that guarter,

proportioned to the time of reeciving supply.
(d) Consumers being disconnected during any  quarter
will pay the full minimum charge for that
(uarter,
{e) There will be no minimum charge vequired  for
school buildings, publie halls, ehurehes, ete,

NETT CHARGES.
The nett  eharges,
quarterly.
The gross charges will be an additional 2d per 1s,
which sum will be dedueted if the amount is paid within
two weeks of the date of account.

SPECIAL RATES.

Speeial rates will be avranged from time to {ime
for speeial purposes, such as battery charging, ete., ete
METER DEPOSIT,

Every consumer, whether owner of a property or
tenant, must pay a deposit of 10s before power is turned
on, as seeurity for meters amd for payvment of account.
Sueh deposit will be returned if at any fime the connce-
tion be given up and the aceounts, ete., arve in order.

ACCOUNTS.

The Board reserves the right to vead meters monthly

or quarterly.

ahove rates are all payable

If aceounts are more than one period in arrears,
the ewrrent will be et off, and a fee of 55 charged for
re-conneetion.,

The Board is prepared to assist consumers by financing—

THE WIRING OF HOUSES
THE PROVISION OF SERVICE LINES
THE PURCHASE OF ELECTRICAL APPLIANCES

FULL PARTICULARS ON APPLICATION










