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M chi gan- Lake Superi or

This | ow head operating plant

Hydr o- Power Pl ant

is representative of nineteenth-

century hydro-power plant practice using many small turbines in
contrast to twentieth century use of few large turbines and generators.

Its 40, 000- horsepower capacity nade it the largest in the country
using turbines of Anmerican design (MCorm ck-Francis). The contenporary

and | arger N agara installation used turbines of French design (Fourneyron)

The entrepreneur of this plant was Francis Cergue, a |awer, who
enpl oyed as his chief engineer Hans A E. von Schon, a German imm grant
who had served with the U S. Arny Corps of Engineers.
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Introduction

Wien Francis H dergue and
Hans von Schon designed the Sault
Ste. Marie Hydro-Plant, it was to
be the largest in the world in
terms of the volune of water pass-
ing through its penstocks (30,000
cubic feet per second[cfs]). A
penstock acts as a conduit direct-
ing water to the turbines. The
power house was designed to contain
nore turbines (160 in 80 penstocks)
and nore generators (80) than any
contenporary plant. Only the
then recently conpleted N agara
Falls Power House No. 1, which
had a nuch hi gher operating head,
mat ched the capacity of the
Sault Ste. Marie Plant. The
"operating head" is the differ-
ence in water levels at the plant
forebay and tailrace. The ef-
fective head in the plant is 18.4
average feet.

Excavation of the plant's
canal began in Septenber 1898
and was conpleted in June 1902.
The length of the canal from
i ntake to powerhouse is 11, 850
feet. It varies from 200-220
feet in width at water |evel and
Is approximately 24 feet deep.
The entrance of the canal is

controlled by four steel head-
gat es.

Construction of the power-
house began in March 1900 and
was conpleted in 1902. It is
constructed of stone and steel
and is 1,340 feet long and 80
feet wide. There are 78 hori-
zontal turbines; 41 were in-
stalled in 1902, 37 in 1915-16.
Each turbine unit has four
runners which drive 74 60-cycle
generators and four exciter units
which provide field current. Net
pl ant capability is 36,000 kil o-
watts. The power output is
dependant on the anount of water
avai |l abl e and the plant operating
head. At the opening of the plant
Cct ober 25, 1902, the plant was
second only to the installation
at N agara Falls.

Clergue and Sault Ste. Marie

Nunerous attenpts prior to
Clergue's arrival in Sault Ste.
Marie, M chigan had been nade to
build a canal. One of the first
attenpts occured in 1844, but this
and subsequent projects failed,
nostly due to lack of funding.



Wien O ergue offered to buy the
rights to a partially conpleted
canal, the survivor of a failed
project on the Anerican side, he
revived the nearly forgotten schene
to build a major canal and make
Sault Ste. Marie an industrial

city. In August 1895 the transfer
of deeds to the Anmerican canal was
conpl et ed.

Turbine Installation

Three basic decisions in 1898
fixed the size and nature of the
canal and played a nmajor role in
the turbine selection and penstock
design: the decision to accept a
260-f oot -wi de right-of-way through
the city; to build a plant to de-
vel op 40,000 horse-power; and to
design the plant to power pulp
grinders or Horry carbide furnaces
or both.

the turbines in 1902.

Forebay side of hydro plant during installation and construction of

Cal ci um car bi de produced in
Horry furnaces, was valuable at
the tinme as an illum nating gas.
The Lake Superior Carbide Conpany
at Sault Ste. Marie was one of
the few successful firnms in the
U S. producing cal cium carbi de.
It and two other manufacturers
were conbined to form the Union
Carbi de Conpany in 1898. The new
corporation's interest in expanding
its manufacturing facilities, which
woul d require large quantities of
cheap electrical power, coincided
with Cergue's wish to find a najor
power custonmer before construction
began on his plant. That vyear
C ergue signed a contract with
Uni on Carbide agreeing to deliver
20, 000 horse-power for the operation
of their furnaces within four years.
Pul p grinders were never established
in the plant.




The antici pated scope of
power devel opnment |ed von Schon to
design 80 penstocks, each direct-
ing water to the turbines at the
rate of 375 cfs. Thirty-three-
inch horizontal turbines were
chosen and arranged in pairs.

This arrangenent woul d produce
the required 500 horsepower per
penst ocks. To secure this horse-
power four runners were placed in
tandem in each penstock. The
runner is the revolving el enent
of a hydraulic reaction turbine
consisting of suitably curved

bl ades (or vanes). A turbine
runner of 33 inches was the nost
efficent size under the hydraulic
conditions of the site. Arrang-
ing runners in tandem was conmon
in turn-of-the-century hydro-
electric plants. The advantage
of horizontal turbines was the
possibility of nounting nore

than one runner on the sane

shaft w thout |oss of head. By
using multiple runners, the

power output could be increased
while maintaining the shaft speed
of a single unit.

When turbine specifications
were set in 1899 they had been
revised slightly. They called
for 564 horsepower and 180 rpm
operating at an 80 percent
efficiency. Wbster, Canp &
Lane Machi ne Conpany of Akron
Chi o, was the | owest bidder.

It entered into a special agree-
ment wwth the J. & W Jolly
Conmpany of Hol yoke, Massachusetts
to manufacture Jolly-MCorm ck

t urbi ne runners.

Tur bi ne specifications in 1899
called for 564 horsepower, at a
16-foot head and 180 rpm with a
di scharge of 391 cfs and at | east
80 percent efficiency. Wbster,
Canp & Lane Machi ne Conpany of
Akron, GChio, was the |owest bidder.
It entered into a special agree-
ment with the J.& W Jolly Conpany
of Hol yoke, Massachusetts, to

manuf acture Jolly-MCorm ck turbine
runners.

Conclusion

By the tinme of the grand
opening of the plant in 1902, the
M chi gan Lake Superior Power Com
pany (as it was now styled) was
in deep financial trouble. It
owed $5,900,000 on its first and
second nortgages, $I,000,000 on
unsecured debts, and $300, 000
annual interest on its bonds.

In order to pay off those debts

it would have had to go into ful
production imedi ately. However,
due to a legal battle with a |oca
power comnpany over riparian water
rights, this was inpossible.. It

was not until 1913 that the conpany
overcane its financial difficulties
under the receivership of the United
States Mdirtgage & Trust Conpany.

After 1920 the power plant
reached an era of stability with
few changes. By 1945 the conpany
(now the Carbide Power Conpany)
hel d the power house and had been
selling power to the Union Carbide
plant for fifty years.

Union Carbide, in need of a
larger facility to neet its grow ng
demands, noved out in 1963. The
Edi son Sault Electric Conpany
purchased the plant and canal in
May of 1963 and converted the 25-
cycle generating units to 60-cycle
units. It now generates, electricity

for sone 50 percent of the Upper
Eastern Peni nsula of M chigan.

Seventy-ei ght dual turbines
in 78 penstocks are working today.
Two penstocks on either end are
vacant. The Edison Sault Electric
Conpany operates the generating
plant only. The plant's present
condition is testinony to the
durability of von Schon's design.



Bel ow:

An aerial view of the water
canal and hydro-electric
plant in Sault Ste. Marie.
Located at the begi nning of
the canal (see upper left

bel ow and insert at right)
are the headgates controlling
water flow into the canal
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