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| NTRODUCTI ON

The Georgetown Steam Plant stands today as
a rem nder of the era of electrification
of Anerica's cities -- the era when indus-
try was first attracted by Seattle's cheap
hydroel ectric power and electric trolleys
drove along Seattle streets.

The plant was built in 1906 by the Seattle
El ectric Conpany on 18 acres of |and on
the Duwami sh River. Georgetown, its site,
was the center of considerable nmanufactur-
ing, of the state's largest brewery, and
of a rip-roaring, w de-open entertainnent
district.

From t he begi nning, the plant was intended
to provide Seattle Electric with peak-
| oad capacity in periods of heavy use.
The boilers were fired up to operate in
the morning fromsix to ten o' clock and
again in the afternoon fromthree to
eight o' clock -- particularly in fall
and winter when |ow water curtailed
operation of the hydroelectric system
Much of its power went to operate the
Seattle Electric Conpany streetcars.

In 1912, Puget Sound Power and Light
purchased Seattle Electric Conpany and
consolidated all of the electric conpa-
nies in the Seattle area except for the
muni ci pal utility. In the process, the
Georgetown Plant was relegated to a mnor
role in the system for a tinme it was used
only to supply steam heat to the conpany's
near by car barns.

The City of Seattle Departnent of Lighting,
now the City Light Departnent, purchased
the properties of the Puget Sound Power
and Light in 1951. The plant's last pro-
duction run was in the w nter of 1964
during a mmjor water shortage.

From 1971 to 1977, the plant was maintained
on "cold standby" as part of a regional
reserve for emergency situations, with the
City of Seattle receiving credits from the
regi onal Bonneville Power Adm nistration
for maintaining the plant in operating
condi ti on.

DESCRI PTI ON

The Georgetown Steam Plant is a reinforced
concrete frame building located in the
Georgetown district of south Seattle. It
contains three steam turbine generators
rated at capacities of 3,000 kw, 8,000 kw,
and 10,000 kw which were installed in 1907,
1908, and 1917.

8000 kw Curtis vertical turbine
generator |ocated in foreground and
3000 kw Curtis in background.

The two snmaller machines are vertical
Curtis steam turbine generators with the
generating unit positioned directly above
the turbine drive and connected by an up-
right shaft. The 10,000 kw machine is a
Curtis turbine of the later horizontal
type in which the turbine is nounted beside
the generator and the connecting shaft is
horizontal. All three turbo-generators
are operational and nost of the original
ancillary equipnent is still in place.

The building was designed in Neo-C assic
Revival style with such characteristic
details as a cornice, belt course, and
water table. The steam plant was designed
to operate with either oil or coal, and the
plant layout reflected an attention to
operating efficiency. The |ongest w ng

of the plant was devoted to the production
of steam On the top floor was a conveyor
for bringing coal into the building. Six-
teen boilers were arranged in two rows



running the entire length of the second
floor. On the ground level, an ash car

rolled on rails below both rows of boilers.

There was a coal and ash handling system
that allowed the dunping of fuel and waste
material from floor to floor wthout the
need for mechanical distribution.

Oriented perpendicularly across one end

of the boiler wing, is the second, shorter
wi ng, devoted to generating electricity.
The engi ne room includes the three turbo-
generators, each with a circulating punp,
a vacuum punp and a baronetric or jet
condenser. Above the generators, the

1917 vintage Westinghouse steam turbine
drive for the horizontal Curtis steam
t ur bi ne.

engine roomis open to the roof. Across
fromthe generators on the opposite wall,
the roomis divided into a gallery with
five levels. The lower floor is occupied
by a bank of transfornmers and by two ex-

citers (small generators necessary to
energi ze field windings in the turbo-
generators to produce the basic el ectro-
magnetic force.) Above this section at
various levels are the plant office, the
swi tchboard room and other control equip-
ment .

The 10,000 kw horizontal generator and its
condenser are sinpler and nore conpact
than the two older vertical nachines. It
is smaller even than the 3,000 kw unit
which has less than one-third of its gen-
erating capacity.

The Ceorgetown Steam Pl ant has undergone
little nodernization since the instal-
lation of its third generator in 1917.
The boilers were converted to steam
atomi zed oil-fired furnaces beginning

in 1918, and the process of conversion
continued until 1946. The plant was
originally built on the east bank of the
Duwam sh River to take advantage of the
river as a source of cooling water for
the condensers and for convenience in

di scharging wastewater. In the m d-30s,
t he Duwani sh was diverted to acconmodate
construction of the King County Airport,
| eaving the plant sone distance from the
river's new channel. So a punping station
was built to insure a continued supply
of river water, and the discharge tunne
was | engthened at that tinme.

10, 000 kw horizontal Curtis turbine
gener at or.



DEVELOPMENT OF THE CURTI S STEAM TURBI NES

In 1903, the 3,000 kw Curtis steam turbine
generator was the world' s nost powerful
steamdriven turbine. It represented a
significant achievement in electric power
generation technol ogy that has influenced
the design of all nmmjor thernmal power
generators built since that tine.

VWhen it was introduced by the CGenera

El ectric Conpany, the Curtis steam
generator had nore than three tinmes the
power capacity of turbine generators then
in use. It was smaller in size and | ower
in cost than rotary notion? was signif-
icantly smoother in operation. The Curtis
desi gn established the steam turbine as a
practical and conpact prime nover capable
of producing |large amobunts of power.

Early Curtis turbine generators were
arranged with the generator positioned
directly above the turbine and connected

to a vertical shaft. This configuration
was an adaptation to steam turbines of an
arrangenent conmmonly used for hydroelectric
generators. There were two principal advan-
tages of the vertical arrangenents. First,
stacki ng the conponents required |ess floor
space. Second, the rotary shaft was not
subject to lateral distortion due to the
wei ght of the revolving parts.

1907 vintage horizontal Tandem Wéiss Crank
and fly-wheel air punp produces 15 ft. of
wat er vacuum in the baronetric steam con-
denser for each vertical steam turbine.

The vertical shaft was abandoned by Genera
El ectric Conpany between 1908 and 1913
with the devel opnent of the horizonta
Curtis steam turbine generator. To in-
crease power output and turbine efficiency
addi tional turbine stages were added and
operating speeds were increased from 500
rpomto 1800 rpm A longer shaft and addi-
tional shaft support were required to

mai ntain rotor stability, resulting in

the devel opnent of the horizontal design.

CONCLUSI ON

The Georgetown Steam Plant contains the
| ast operating exanples of the world's
first large scale steam turbine

The invention of a practical steam turbine
generator made possible the wi despread

mar keting of |arge amounts of electricity
for home and industrial use. In areas
where hydroel ectric sources were unavail -
able, early electric utilities were
dependent upon piston driven steam engines.
As the denmand for electricity grew, |arger
machi nes were required to increase produc-
tion. These engines eventually became so
massive that vibrations from | arge power
plants literally shook the earth

By overcoming these limtation and
contributing to the general availability
of electricity, the Curtis steam turbine
generator cane to represent one of the
nmost significant advancenents in the

hi story of industrial technol ogy.

WORDING ON ASME  PLAQUE:

The Georgetown Steam Plant is a surprisingly
conpl ete and still operabl e steam power
plant after a career of nearly seventy-five
years. It marks the beginning of the end
of the reciprocating steam engine's dom -
nation in the growing field of electrical
energy generation for |ighting and powver.
The plant's three Curtis turbines, manu-
factured by the CGeneral Electric Conpany
bet ween 1907 and 1917, represent the first
two generations of this Anmerican innovation.
The preservation of the Georgetown Steam
Plant is a tribute to the Cty of Seattle
and its Gty Light Departnent

THE ANMERI CAN SOCI ETY OF MECHANI CAL
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