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DESCRIPTION
-OF-

the hydro electric development of

Western Canada Power Company. Limited

STAVE FALLS. B.C.

For several years ihe Stave Lake Power Company was engaged in the preliminary work and drvelopment of a
hydro electric power plant at Stave Falls.

They had buill an excellent wagon road from Ruskin to the works, for hauling supplies; they had erected a con-
struction camp, together with a sawmill, and had partially completed the construction of the main dam at Stave
River.

On June 30th. 1909, the prop, riy of the Stave Lake Power Company was transferred to the Western Canada
Power Compan.v, Limited, who immediately made preparation for the construction jf a hydro-electric plant on a
much larger scale than that which was planned by its predecessors.

The vvork of preparing the plans and letting contracts for the machinery occupied the winter of 1909-1910, and
the work on the ground has been pushed with activity since the spring of this year.

The power development is located at the Stave River Falls, about six miles north from the junction of the Stave
and Fraser Rivers, at Ruskin, B. C. and seven miles south of Stave Lake.

The mountains forming the water shed are granite; they rise high above the timber line, and are covered with
snow and small glaciers.

The upper nver .> a large glacier-fed stream, and several smaller streams empty into the lake, some commg direct
from the glaciers on the high mountains on the west side of the lake.

The lake is nine miles long and about one mile or more wide. The east and ^est shores are precipitous. At
the head and foot of the lake there are large areas of low-lying land, which are flooded during high water.

F-rom the foot of the lake to the Stave Falls the river is seven miles long. About two miles of this are rapids with
a total fall of eleven feet, the rest is navigable at all stages of the nver and has practically no fall.

At the falls and the rapids, in the immediate vicinity of Stave Falls, the river drops eighty feet and then continues
on Its course over a series of rapids for a distance of four miles, finally debouching th.ough a narrow granite gorge into
a tide-water basin, where it joins the Fraser River.

The total fall from the low water level of the lake to tide-water is about two hundred and five feet, and this can be
increased to two hundred and thirty-five feet by the construction of a fifty-five foot dam at Stave Falls.

The dam will form a lake extending from Stave Fall, to the upper end of Stave Lake, a distance of sixteen miles,
and having an area of approximately eighteen square miles.

This lake will be larce enough to store the flood waters so that the total mean flow of the river can be made avail-
able tor the generation of power.

The storage so obtained would be about 14.000,000,000 cubic feet, which is equivalent to a flow of 2 000 cubic
feet per second for e^hty-one day Careful calculations made from the daily guage record, show that with this storage
a mean How of 3,000 cubic feet per second can be utilized for generating power.



POVVKU AVAII.ABI.K

With a fifty-fivr foot dam al Slavr FalU, a maximum hrad of 1 20 frrt can be oblainrd. Thit will be rrdurrd to

100 frri at low ilage of the lakr and thr avrragr hrad will be 110 feet.

With an average head of 110 feel, a flow of 3,000 cubic feet per ,.cond will produce 28,000 electrical honepower

continuously, and under usual operating conditions a peak load of 44,000 to 48,000 hor«'-t>ower can l>e provided for.

The Company also ownj •.• aler right near the mouth of the river, where, by the construction of a dam not more

than 120 feel high in « narrow, rocky gorge, the same water can be usee' again and an equal amount of power

d"Veloped.

The Company is therefore in a position to carry out hydro-electric developments on the Stave River within thirty-

ftve miles of the City of Vancouver up to i capacity of 100,000 horsepower m rapidly as the market demands the power.

THE STA\ K FALLS DEVELOPMENT
The complete development of Stave Falls comprises

:

1

.

A dam, fifty-five feet high and 1 50 feet long, across the main channel of the river, known as the sluice dam.

2. An auxiliary dam varying in height from 40 feet to 20 feet and 640 feet long on the crest, known as the blind

slough dam.

3. The forebay and intake works.

4. The powei house, designed for four I 3,000 h.p. turbines, and four 7,300 k.w. generators, with step-up trans-

formers for a 60,000 \olt transmission.

A portion of this work only is being undertaken at present, though all the parts are laid out for increasing the plant

to the full development when the market requires it.

THE PRESENT INDEHTAKINX;

The present undertaking compiises the completion of the dams to a sufficient height to obtain a working head of 100

feet, and the construction of the power house for two units, each consisting of a 1 3,000 H.P. turbine, and a 7,500 K.W.
generator, with the necessary complement of transformers and switchboards.

The work includes:

I. Tlie completion of the sluice dam.

The construction of the blind slough dam.

The excavation of the forebay ami !he con ution of if.- mlaki

The construction of the penstocks for two 13,000 H.P. tui()ines

The clearing of the lailrace and excavation of the powerhnu-

2.

3.

4.

5.

6.

7.

8.

9.

10.

II.

12.

two exciter turbines.

it( down to elr ition 100 feet.

ts.The construction of the power house building of sufficient si/t- iur

The installation of two 13,000 H.P. turbines, and two 500 [ i i

TTie installation of two 7,500 K.W. generators and two fxnters.

The installation of six, 60,000-volt, 3,000 K.V.A., step-un tian

The installation of the switchboards for two units and two transmi

The construction of about 35 miles of double transmission line from

The construction of a receiving station near Vancouver, large enou

total capacity of 24,000 H.P.

1 3. The installation of four 3,000 K.V.A., step-down transformers ( 16 ' KXi

14. The installation of switchboard equipment, necessary for the control of ii

and a sufficient number of outgoing feeders.

1 5. The erection of distributing lines as called for by contracts for the sale ol p

lines.

ower house to Vancouver.

r six. 'ep-down transformers, of a

total iritv)

m.ng lues, SIX transformers
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TIIK SM KK DAM
The cliiiii .1111)-- llic tn.un -Ircam i« buill ii|>nn foUA Rraniir fiiumlalio:)^. I( loruifl* i>( fisr ron< rrlr |>icr' ^"> feil

high, Fi|;ht frri widr. and - Irrt apart, and nii< .ibutnirnl |>i< i.

Ihr piers arr 56 frrt wide at l.-asr ami ^2 ffi-l .il l.)p, and are anchorrd to the foundation rock liy a numhei oi iwu

inch bolt.'. The upstream fare of the pirr« are protected b) one-ha!f-iiich iei-l plates, aK'intt the battering of the

heavy lom brought down by dncHls.

The sluice ways lietueen the piers are designed to be closed by ftoplogs which can be taken out to allow passage of

flood waters. These floplogs are 24 inches wide and are m ide from timber cut on the Company's land.

The guides or "checks" into wlmh these stoplogs fit are made of steel built in the concrete piers. The logs, which

are very heavy, are raised and lowered by means of a winch, ojierated by a 35 H.P. motor. This winch is so arranged

thai It can push the stoploKs down or lift them up with a force of 35 to 40 Ions.

During the high flood in No* t, the sluice ways in the dam were found to be of ample capacity for the

flood discharge. The water r^. , .liem about twenty feet deep, whereas the tctal available depth of water way

is thirty-five feet.

THK BLIND SLOlXiH DAM
Tlie blind slough is an old river channel covered with limber, beginning above and ending below Stave Falls,

and lying a short distance to the East of the sluice dam. F.ither the whole or a portior of the nver originally flowed

through this channti, and was diverted by the construction of beaver dams a long time ago. The chatinel it narrow, but

straight, and of even grade. It is large enough to carry the whole river which it will discharge into the existing main chan-

nel a little way below the falls. A narrow ditch has been dug through this channel to form a lead to the flood

waters which will scour out all the sill and make a wide channel for flood discharge during the coming freshets.

The site for the dam is excellent; the surface has been strip|)ed and shows solid granite foundations clear across.

The dam when buill to the full height (elevation 230 feet) will be 640 feel long. Il will consist of eleven concrete

pie-s and two abutments. Three of the piers will be 40 feel high, the rest will be only 20 feel. The arrangement for

closing the spaces between piers with stop logs will be the same as in the sluice dam.

Th vill be ultimately eleven sluice ways 22 feel wide and 20 feel deep for the discharge of flood water, v hereas

in ihe sli iam there are only five sluice ways. With this large capacity for discharge »nd the good channel below the

-lam, all .M<i water and logs can eventually be run through the Blind Slough Dam, leaving the forebay and intake

-,• oiks of the power house clear of heavy currents, logs and driftwood.

Fo' the present development, il will only be necessary to build three 20-fool piers and a light wall, not more than

!.v.' teel high and about 240 feet long.

FOREBAY AND INTAKE WORKS
The forebay and intake works are being constructed as an extension of ihe sluic* d.mi. The foundations are on

solid granite. The intake dam is designed for four main penstocks, two exciter pensti.' ks wvh screen? and all necessary

sluice gales.

The work is being constructed of concrete, re-inforced where necessary with steel. Large blocks of granite will

be bedded in the concrete wherever possible in order to save cement.

The screen will be supported by heavy steel beams designed to be strong enough to support the whole pressure of

the water, in case they should become blocked with driftwood and trash.

The main sluice gales will close an opening 20 feet square. They are being buill by the Escher Wyss Co., and

are known as the radial gate. This is a balanced gale which works on a pivot and is raised and lowered by a chain

oprrated by an electric motor. The gales have lo withstand a very great pressure and will weigh 35 Ions each.

The forebay and intake works will ullin-.tely be buill lo elevation 235 feel, but for the present ihe work will be

slopped off at elevation 2 1 5 feet.



PENSTOCKS

The penstocks for the main turbines will be 14 feel 6 inches in diameter and 130 ft. long. They are designed to

withstand sudden shock caused by water ram, and will be stiffened by external angle rings. TTiey will be laid jn

channels cut in the solid rock, and will be bedded m concrete after being rivetted up. As an additional precaution

against water ram, relief pipes three feet in diameter will be erected close to the iunction of the penstocks with the

turbines.

The penstocks for the exciter turbines will be 48 mches in diameter.

The steel plates for the penstocks were purchased from Scotland through Messrs. Evans, Coleman & Evans,

and will be manuf.ictured in Vancouver and New Westminster.



POWER HOI SE BUILDINC;
The building for the four units will be 130 feet long and 100 feet wide. For the two first units the building

will be 100 feet long only. i—

TTie building will be divided into ittfM bays; th« fa i t 35 feet wid», will contain the turb ines i the main bay, ^Q^/b

feet wide will contain the "genffators, low tension switches and transformers; and the third bay will contain the

60,000 volt switches, bus bars and lightning arresters.

A 60 Ion electric travelling crane will be installed in the main bay to handle the generators and transformers,

and a 30 ton crane will be placed over the turbines.

The building will be a concrete steel structure, fireproof throughout. All foundations will be on solid granite.

Tlie west end of the building will be closed by a temporary structure of galvanized iron, which can be removed

when the building is extended.
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thb: turbines
The order for the turbines has been placed with the Esther Wys? Co. of /.urich, Switzerland.

Two main turbines are to be supplied, each capable of developing 13,000 h.p. on the shaft, under a head of 110
feet, when running at a speed of 225 revolutions per minute.

These turbines are of the double Horizontal Francis type with central discharge. TTiey weigh about 165
tons each.

The governors will be of the Escher Wyss pattern, and the high pressure oil system which is required for their

operation will be supplied from pumps driven by independent water wheels and will be in duplicate.

Two turbines will be furnished for driving the exciters, each of which will deliver 500 h.p. on the shaft when
running at a speed of 500 revolutions per minute.

The E'cher Wyss Co. have promised delivery of the first turbine November, 1910, and the second, one month
later.

THE CIEXERATORS
The contract for the two generators and exciters has been let to the Canadian General Electric Company, and

the machinery will be built at Peterboro, Ont. Delivery is promised on the same dates as the turbines.

The generators will be of the three phase, horizontal two bearing type, coupled direct to the turbine shafts. The
rotating parts will weigh 65 tons, and the whole machine will weigh over 1 60 tons.

Each generator is rated at 7,500 k.iv. or 10,000 h. p. but it will be capable of running continuously at 9,375
k.w or 1 2,500 h.p. at a power factor of 85 per cent without the temperature of the machine rising more than 55
degrees centigrade above the surrounding atmosphere. The normal voltage is 4,000, cycles 60. They are guaran-
teed to run without damage at a speed of 75 per cent, in excess of the normal.

The two exciters are rated at 250 k.w. each, and will be direct coupled to the exciter turbines.

THE STEP-l P TRANSFORMERS
The contract for the stejvup transformers has been let also to the Canadian General Electric Company, and

they will be built at Peterboro, Ont.

There will be six 3,000 k.w. transformers of the water-cooled, oil insulated type, and they will be wound to
step-up fiom 4,000 volts to 60,000 volts.

TTiey will weigh complete 24 tons each.

THE SWITCHBOARDS
TTie contract for the switchboards has been placed with the Canadian Westinghouse Company and the switch-

boards are being built at their works at Hamilton, Ont.

The switchboard layout is being made as simple as possible, as experience has proved that most switchboards

contain far too much costly apparatus which tends to complicate operations and militates against continuous service.

There will be six 4,000 volt main switches and four 60,000 volt oil switches only. This will be the equipment for two
generators, two banks of transformers, and two transmission lines. Aluminium cell lightning arresters will be used
to protect the station apparatus.

All high tension wiring will be enclosed in fireproof cells built up of concrete slabs.

THE TRANSMISSION LINE
For the transmission line, which will be 35 miles long, steel towers will be used. The towers will carry six

No. O B & S gauge copper cables and will be spaced 660 feet apart. The height of the lowest wire from the ground
will be 40 feet, and a sag of about 12 feet will be allowed, thus bringing the lowest part of the wire 28 feet above
ground. The towers will be delivered within two months.

The insulators will be of the suspension type as used by the Hydro-Electric Commission in Ontario.

The copper wire was purchased from the Dominion Wire Manufacturing Company and The Wire & Cable
Company of Montreal and has already been delivered.

THE RECEIVINCJ STATION
The receiving station will be a reinforced concrete structure about 50 feet wide and 80 feet long, and will

contain space for six 3,000 k. w. transformers and the necessary switches and apparatus for two 60,000 volt incom-
ing lines and about 10 outgoing 12,000 volt lines.

The contract for the construction of this building will be let within the next month.
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THE STEP DOWN TRANSFORMERS
fhe contract for the strp-down transformers has been let to the Canadian General Electric Company.

There will be four transform'^rs of the same size and type as the step-up transformers, but wound for different

voltages, viz., from 60,000 volt on the high tension side to 1 3,000 on the low.

RECEIVING STATION SWITCHBOARDS
These are being built by the Canadian Westinghouse Company. The general layout will be similar to that

of the power house, excepting that the low tension voltage will be 13,000 and there will be 8 or 10 feeder switches.

DISTRIBUTION SYSTEM
From the receiving station the power will be delivered over wooden pole lines to a number of small sub-stations

located in various convenient centers of distribution in Vancouver City. North Vancouver, South Vancouver. New

Westminster, Burnaby, Port Moody and Coquitlam, and from these substations the power will be distributed

over the adjacent districts on three phase 2,000 volt alternating current circuits.

The municipalities of Mission and Maple Ridge will be supplied in a similar manner from sub-stations connected

direct to the power house instear to the receiving station.

CONSTRUCTION PLANT
The Company has irstalled a very complete and interesting construction plant and is building a railway 6

miles long from Ruskin to .<: Works for the transportation of all the heavy machinery and materials to be used in

the building of ihe power house.
.

The contract for the railway was let to Messrs. Grant, Smith & Co. on June Oth, 1910, and it is expected

that trains will be running by 1 5th September.
, , , , ^n i -ti_ ii

The railway is built with a maximum grade of six per cent, and laid with 40 lb. steel. 1 he transportation will

be carried out by a forty ton Shay locomotive which the Company has recently purchased.

The excavation of the Tail Race channel involving 60,000 cubic yards of loose boulders and sand and some

20.00C cubic yards of rock will be carried out by Messrs. Grant. Smith & Co.. who will d" the work with a 73ton

steam shovel which will be brought in as soon as the railway is completed.

All power and compressed air required for the construction of the woH. is supplied from a provisionai power

plant which was installed by the Cornpany in the Spring of this year i ear the Falls.^

h.p. turbine driving a 450 k.w. three j-hase 2.000 volt generator together with

cubic foot Ingersoll Rand Air Compressor.
r, „ , , , t m ,

The whole of this machinery was supplied by the Allis. Chalmers Bullock. Limited, of Montreal.

The steel penstock w-s built by Messrs. Ross and Howard of Vancouver, and the flume was built by the Com-

pany from lumber cut in its savmill.
, , , i t l

The Company has install.-d 5 cable ways for the handling of the rock, concrete, and a great part of the struc-

tural mat rials. Four of these cableways were constructed by the Company in its shops on the works. They are

operated by winches driven by 30 h.p. electric motors. These are ordinary steam winches converted into electric dnve

in the Company's shops.

Fhese four cable'.ays are capable of handling loads up to three tons, and the spans are from ioV to 3UU teet

"Tie hfth , .ibleway has a 2!4-in. cable and is designed for a six ton load which spans the center of the power

house and will be used not only for the taking out of rock and the placing of concrete but for the erection of the

steel and some of the machinery.
.

This cableway is driven by a stea- svinch which is operating on compressed air.

In the sawmill a steam engine h' n replaced by i 50 h.p. motor and a top saw has been recently added

in order to handle the heavy logs whi e being cut on the Company's land and this top saw is operated by an

independent 30 h.p. motor.
r , i c n j

The machine shop has a small but complete equipment of up-to-date tools, most of which are ot Canadian

make, and all of which, with ihe exception of the small steam hammer are driven by electric motors.

Over 400 men are employed by the Company for the work at Stave Falls, the railway and line construction.

The machinery will be delivered before the end of the y-ar and the Company expect to deliver power in the

spring of 1911. • • / 1 J

The first installation will have a capacity of 25,000 horse power, and so many enquiries for power are already

being received, that the Company expect that it will not be long before the whole installation of rour 12.500 h.p.

units will be rec,'iired.

This plant consists of a 650
150 h.p. motor driving a 1,000






