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ECTION shows now J.drum rodient boiter NG, 3 with
mfxsr and regonerative alr heater. Forced-droft fan 1s

¥ Locatip NEar Ponca Crrv, center of
‘western Oklahoma’s petroleum industry,
Lincoln Beerbower Station was orig-
Ioally designed to bum petroleum coke
from o local refinery, with coal and gus
a3 supplementary fuels. Later, gos be-
came available and petroleum coke was
the stendby fuel 1n the initial in-
stallation, made in 1929, two 150,000

~ BEERBOWER °

Ponca City plant of Oklahoma Gas & Electric’ca
adds 25,000 kw; with today’s fuel and oc! s,

“prave 650 psi, 900 F against old 400 and 634

on soma level a1 Induced, behind alr heater; 25,0004 X
No. 2 hes condenser ocross lts axts. Note vertical dA atg

indicated. When i action cond part of tho steamy
::::: uthort d, fcal bal be- trolling quality of steam enterit)
tween fuel ond investment costs dic  superheater as a means of maiat
tated relatively modest pressure in- - desired temperature at the sup
creasc, to 650 psi, and going to 900 F. outlet Becausc water flow thro
The extension, which goes into opera-  tube bundles may, under some
tion some time this {all, consists of @ tions, represent a substantial
single 250,000-1b-per-hr steam gener#:r oll!ou:l !ea‘dw‘nle]:d ﬂo:l';eulv: .
1| g tor. The valves are [nstalled: e, |

M‘d : 25“00'?:' tusbine ‘m’"" xi-  the tube bundles and onc in main gy

(inieg]

. lb.perhr steam generators lied o

15,000-kw turbine-generatos. Provisions
were made for handling and firing both
solid and gaseous fuels, and the prob.
lems of burning fuels of such different
charactaristics were solved by sultable
farnace design. With relatively low.cost
fuels, and at ths then-existing state of

* the art, most economical steam condi-

tions for the first unit worked out to be
400 psi and 698 F.

Changed Conditions. Since then, im-
portance of petroleum coke as a fnel
for thia plant has declined. Costs of
"coal and gus ‘have risen. Thus, when
postwar extenslon of this plant was
studied, higher pressure end tempera.

80 (592}

ately 60 ft. Opersted casentially as 2  feed line just ahead of cconom™
:‘nil i;liﬂulllnn:'aﬂll new stcam geners The fully wllergoolfd furna
ator and turbine mako use of water- ho_ppcr bottom, f{rom whi ¥
treatment and fucl-handling facilities in-  sliiced by a bydraullc ly,l!;ﬂ' .
salled for the frat unit. The section  also serves tho soot hopper. The
above showa tho general arrangement  volume of 17,000 cu ft yieldl o8
of the new unit, while the plan on the tive heat release of IB,B..O_ B“;[uvl
facing page indicates relation of new per hr. Two ball-mill p;llﬂﬁ'; p
equipment to old. ’ ply lour burners, which also b

Steam Ganerstor. No. 3 steam gen- gas.  Draft system com‘m[.;i "
erator Is a 3-drum radiant design, with  forced- and induced-dralt e
pendant superheaters having condenser  the boiler st the lovel of 0
temperature control. Tube bundles in  tal reg ive air heater. 7
supesheater inlet header receive cooling - couplings provide volume 008~
water from the boiler-feed discharge constant-speed-molor drives. -
line, ahead of the economizer. Cooling combustion control is air u:ﬂ“.‘
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ment costs, most economical steam condi!{ 5
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P ARRANGEMENT PLAN Ind pos of now boiler, turbine and river intake
relotive 1o existing cquipment. Note new boller control room for gll three units

£0,000~kw
turbine
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HEAT BALANCE: Now turbine has throe bleed polnts supplying low.pressure closed
wates, deoerator and high-prossure heoter. Note simplified hookup of evaporator

——-d

Contrel Room.The extension houses a  vided with high- and low.level alerms.
éw bailer control room for all three Coal from Oklshoma ficlds, and the
$eam  generators, Three dust-tight  local petroleum coke, come to the plant
p 250 panels carry indicalors, recorders by roil. Cars dischorge into a track hop-
224 controly (or each steam generator. per. Coal is crushed and ralsed by skip
<1-U1e ponel for No. 3, the upper ver-  hoist 1o'a tramway running over the sus-
o “tecticn mounts the varions oper-  pended steel bunkers (ses section). The
.18 meters, tho 1op boneh alope am- tromway was extended for the new unit.
™, and the main bench slope so- Fosdhooting Cyelo, Turbi:
o valves und swiiches, Relays and No. 2 has threo blecd points and the
suxiliary deviges are under the {eedwater-heating cycle (sce diagram)
The full complement of oper. is relatively simple and straightforward.

ceives atcam from the lowest bleed point
—12.8 psia at (ull load. The middle
bleed point—45 psis—supplics the de.
aerator. The three motor-driven boiler-
feed pumps toke auction from the de.
“aerotor hotwell and discharge through
the high-pressure closed heator. The
deacrator receives drains from both
closed heaters; ejector drains go back
to the condenser hotwell. Boiler steam,
through s pressure-reducing valve, holds
deacrator at 2 psl minimum.

In the simplified avaporator hookup,
both drains and evaporation go to the
deacrator. Steam supply comes from
the top bleed paint (154 psia), which
also sorves the high.pressure heater.
Conti b3 icall

is

“controfled by & conductivity cell. Sam-
ple water flow goes through o cooling
unit, which Is thermostatically.con.
trolled, and thence to the'conductivity
cell, which actyates the blowdown
valve. ' ion In the
thus regulates rate of blowdown.

Water Trestmene, Makeup for. the
evaporator comea from filters and

- softeners inntalied for, bollers 1 and 2.

Wells end springs supply raw water.
For internal ‘treatment 1o boiler 3, a
portable air-motor-driven mixer and dis-
salving tank discharge into a feed tank
supplied with water from the maln
boiler-feed line ahead of the regulating
valve, Safficient pressure differontial is
thus available to inject’ chemical feed
into the beiler drum. A complete sam-
pling systom is provided for main pteam
line, superheater {nlet header, front and
mud drums, condenser hotwell, boiler-
feed-suction lins and evaporator yapor
line. Degassers and conductivity cells
are installed for main.srcam,
vapor snd boiler.foed-auction sainples;
2 pH coll is also provided for the boller
feed-suction eamples.  Cooling-water
valves are all thermostatically con.
trolled. .

tatake System. Clrculating water for
the dorizontal cross-flow 2.pass con-
denser comes from the Arkansas River.
The now unit has its ow= intake, a con.
creta basin having 1 t:ash rack. Stop
loga precede and {nilow the traveling
screen.  Monorall holats, on steelwork
above the building section housing the
circulator and screens, serve to lilt out
equipment for servicing. Roof hatches

- give access.

The vertical propeller-type clﬂ;u]ul-
ing pump discharges into a 36-In. con-
d inlet line. Located across the

" Insttuments includes o steam-tem- A vertical hotwell pump discharges con-
";‘m rocorder and Indicator with  densate through an ejector condenser
Bi- \"DPerature alarms and a boiler-  and generator hydrogen cooler to the
el tecorder and ller pro- 1 closed heater, which re-
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turbine axis, the condensor discharges
into a 48.in. line, which is joined by a
line from No. 1 condenser. Discharge
is downstream from the plant.
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