Arthur § Huey Generating Stotion, Oklahoma Gos and Elec-
tric Co, hos two turbines with toto! copebility of 56,000 kw,

First commercial power produc-
ing gas turbine in U. S. A,
will operate with existing
steam plant. New capacity is
obtained ot lowest cost and

improves overall heat rate

» WHAT 1S ALMOST CERTAIN 10 be the
first gas turbine producing power com-
mercially on & U. S, utility system has
been purchased by Oklahoma Gas and
Electric Co from General Electric Co
(Powsr, May 1948, p 94). A 3500-kw
simple<cycle unit, it will be installed a1
QOG&E's Atthur S Huey G ing Sta-

tion. Operation started in 1930 with
No. 1 unit, a 30,000-kw Allis-Chal

but boilers Hmit output to 31,000 kw. New gas turbing wi]
work in conjunction with the ‘existing stotion heat ba

3500-Kw Gas Turbine Raises Statidf

Tho hnoWar Dnmond The -1

steam turbine, supplicd by three 150,
000-1b-per-hr Springfield boilers. One
of the three boilers was intended as a
spare.  Operating conditions were 400
psig, 750 F, 2 in. Hg abs backpressure.
Gas-burning equipment with fucl-oil
standby was installed and building and
draft provisions made for future instal.
lation of coal-burning equipment. Sub-
scquent operation showed that boiler
output could be raised to 200,000 to
220,000 1b per hr with gas fuel but with
proportionate drop in efficiency, in-
creased mai b of internal
circulstion difficultics and shorter life
of superheater tubes,

At the beginning of "World War 1l
it become npplrcnl llul nddlllonnl -yl

tion near Oklahoma City, initial vork
probably starting about Jan 1, 1949,

An abundance of low-cost high-Btu -

netural gaa and favorable conditions for
working the gsa turbine into the exist-
ing plant heat balance make the instal-
lation stractive, extensive sludies show.

Station History. Byllesby Engineering
and Managtment Corp {now Pioncer
Service and Engineering Co) designed
the original installation ot Huey Sta-
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with a minimur expenditure of cﬂllcll
material and manpower. With WPB
approval it was declded to add No, 2
unit, 8 20,000-kw (25,000-kw capabil-
ity) Genersl Electric turbine-generator,
10 take advantage of the proven reserve
boiler capacity. Present station capa-
bility now is anly 51,000 kw; limited by
mazimum heat ioput to boilers, although
the turbine units have o bined

[ d and pected increaséi]
power demand since World War Il ¢ofl
centrated attention on, and siudy ‘f
all possible sources of potential MIP 1
which could ba obtai ig

I

Cenaveror oulput  51,P60kw
Owall heot rore 1478281 por tm
4
15070 per e
O 8mperd I’n IMMw

22,370 15,_291F

£OR0001, 4150300, 787F

waste-hest recovery on dicsel englnes.
(4) Installation of a simple-cycle gas

turbine, operating on natural gas, and -

quipped with an exhsusi-g, Y
heat exchanger.

The first three methods would gain up
to full capability, or 5000 kw additional
from tho ateam turbines. ‘However, this
would be done at en increase in station
heat rate. The fourth method, using
a simplecycle low-eficiency ges-turbine
unit with heat exchanger, would produce
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Prosent hoat balonce of Huey Stotlon includes three boliers and two turbines
with regenerativa feed heating. All bollers moy feed either of the turbines

 Capability By 6000-Kw

Oy J W BLAKE, Oklahoma Gos and Efectric Co.
and R W TUMY, General floctrie Co.

a bined stotion capabilily increase
In ‘excess of 6000 kw, and if fully ex-
-panded by adding two more gas-turbine
units would raize station capability a
total of 15,500 kw." The additional
capability is produced at a hest rale
lower than the present bnle station
heat rate.

Moot Botanco, The station, located
on a lake, hos its circulaling waler
cnolud by natural evnpornﬂon and”re.

in
months by a 13,600-gpm Induced-draft
cooling tower. Annual aversge back-
pressure equals 2 in, ‘Hg abs with out.
side temperature of 70 F, Fig. 2 shows

present siatlon heat halance helore.

adding to gas turbine.

In investigating gas-turbine use it
was necessary 1o be sure the unit would
funetion oa required during the peak

season. For the OGLE Co the peak.

demand’ comes in the hot summer
months. A gaa turbine is least attrac.
tive with high ambient temperatures
since the compressor is a volumetric
device and delivered alr welight varies
inversely with the inlet temperature.

and quickly. luey Station was imn
diately attractive because of its exiff]
turbine capability. Firt consideratiol
was a fourth boiler, but the high uijg
cost, two-year delivery or longer o{U
gain of only’5000 kw made it not
attractive for the curreny shtustlon,
though it was definitely indicated
some [uture time, .

Bleed-Steam Powor.  Supplying; &l
ternal heat for raising feedwater tezy
ernture thereby releasing bleed neil
lor power and Increasing station cipyd
bility was studicd, Four means, ol
inal with OG&E, were investigaced:

(1) Using steam from existing 1
psl boilers in an older nearby statl

.
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Generotor outpet 57874 kw gL

Overall huct rate 14,690 6T per bute §
19215 por A

This steam would be used in the clo3
heaters 80 no mining of boiler
from the two plants would occur.

(2) Similar to (1) except po!
gas-fired ofl-ield boifers would boj/g
stalled adjacent to the station, usins \ig
same boiler-water system.

(3) Installation of a gas-fired [

capability of 56,000 kw.

water heater, similar to thaye used [l

POWER o Septamber "”'

Boiler leed pumps
? lf’,.mpu 1 170F

308,293 14 (TOF ?

3 "‘""ﬂ' of go turbine will pass through heat exchanger heoting fecdwater that

bypassed the turbine dosed heaters. This raises lteom-lutblm kw output

The installaiion proved justified for alr

temperatures which prevail during the .

summer, A precooler will be installed
at the compressor Inlet, which will drop
the inlet temperature about 25 F helow
ambient during the hottést weather.

Mare Kilowatss. Mukeup for the lake,
supplied, in pert, by deep wells at 65 F,
will do the precooling. Originally this
waler was put into the lake via generstor
air coolers and oil coolers on the stesm
units. The quantity of water available
will ‘allow passing it through the gas-
turbine precooler without impairing
effectivencss of ita original use. Fig. 4
shows estimated eflect on gasturbine
caplbll!ly of the, precooler with high

res. Actual nmbl
in this area reach values shown in Fu;.
5. Also shown is the inlet-sir lempern~
ture for the compressor.

Gas-turbine exbaust temperature has
been limited 10 8 maximum of 780 F
by the menufacturer. This will be the
Umiting factor in loading the unit except
st low ambients when generator rating
will be the limit. The high exhaust-gas
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