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Two pumps are motor driven, and one
is dusl driven. The latter connects
solidly to the driring motor on one end
ond through o clutch-type coupling 10
o turbine drive on the other end. The

clutchaypa coupling allows the turbine ’

1o remain at rest when the motor drives
the pump, but engoges automatically
as the turbine comes up to speed. The

~“boller-feed-pump turbine operates in
emergencies only, exhausting to the
deaerating heater.

The boiler feed pumps discharge
through tho 14th, 10th ond 7th stage
heaters and feedwater regulators to the
economirers and superheai-control con-
d in the t head
of the superheaters. From here the
feedwater passes into the beiler drum
for evaporation,

Air-Gos Cycle.
forced-draft fan serves each boiler, dis-
charging through a regenerative air pre-
heater. Air leaving the prehester at
about 510 F pnsses to the burners as
aecondary air with a emall percentsge
going to the pulverizers to serve as pri-
mary air. A tempering fan between the
two pulverizers of each boiler supplies
tempering alr to the primary air et the
pulverizer inlet. Primary air passes
through the pulverizeras and exhausters
to the burners, mixing with the sco-
ondary air as it enters the {urnace.
Flue gas Jeaving the boiler passes
through the economizer and air pre-
heater before entering electrostatic pre-
cipitators at about 310 F.

+ The precipitators, which have o guar
anteed Ryash-removal efficiency of 94%,
are used both to minimize induced-draft
{an erosion and eliminate, os much as

One vane-controlled -

3000.KW TURBINE-GENERATOR 1okes high-prassure stcam ond oxhausts it to maly

possible, any smoke nulsance. Smoke house. Car-thawing equipment coo-
would be particulatly objectionable to
the Middletown airport adjacent to the
station.

Cas leaving the precipitator passes
through one Induced-draft fan for each
boiler to a aingle reinforced concrete
chimney common to both boilers. ‘Each
i-d fan has a double-extended shaft with
8 500-hp 900-rpm motor on one end
and a 250-hp 720-rpm motor on the
ather. Floxible couplings attach both
motors rigidly 1o the fan. The 720-rpm
motor may rotate a1 900 rpm without ill
effects. These 2.apeed fans have inler-
vane controls. Coal s delivered

Fuel-Ash  Cycle. is delivere:
on 8 douhle'milmad aiding, which type stockipg-our chute. A bulldoeer
passes through a mew trackhopper moves coal to the stock pile Woes

\ needed the bulldozer moves it back 108
reclaiming hopper ot the track boppct
house. An apron feeder then movas it

house. Cars entering the house are
spotted over either of two T0-ton coal”
hoppers. A car vibrater carried e
these hoppers by a small overhead crane
speeds up coalcar empiying. Siz re
ciprocating feeders remove coal fren
the hoppera at 300 tons per hr feeding it
to a flight conveyor, which discharges
to a 2-1oll crusher.

After reducing coal to 114-In. sizs the
crusher discharges it to 8 gravirydir
charge elavator carrying it 1o either &8

to the crusher inlet from wherd it a8
cither pass through ot around ¢
crusher to the ;ravhy-diwhnm,.d'
vator. K
Coal delivered to the transfes %
discharges either to & ucopd 1
belt earrying it to the naw coskbuet
room, of 10 & reversible-fiight mﬁm
delivering to the bunkers o U%,
section of the plont. This convere!
be fed at the opposite end by 0
vators in the existing plent, :
poir of the gravity-discharge &7/

”

Flight conveyor, when opers!
verse, discharges at the unn-'ﬁ’:
1o the inclined belt serving iy

bunker room. Cosl enterid .

hori ] belt conveyor, which- g

CONSTANT-PRESSURE DEAERATOR rocolves steam from thres sources, the output.of,  distributes the, cg berse =
ona_evoporotor, 10th turbine stage ot light-lgads, 14th stage during. heavy loods bunket séa) 10 the new bunkef®: <
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rsible shuttle belt con”
distributey the, coal throut

in existing 325.ps!p stotion. Exhoust helps develop ful) output of 1o turbines.

aisting of four pits, each with two ol |
burners, precedes the track hopper |

inclined belt conveyor for transposty 3
tion to o tronsfer tower, or 1o & swiveh

bunker. room discherges 1 'ﬁbu i

Coal leaving the bunkers posses
F ' through two feeders per boller to its
" respectivé Hardinge pulverizers and ex-
hausters 1o the burners. Each boiler
“has six burners h \]] a,

. NI DUAL-DRIVEN AND TWO MOTOR-DRIVEN faedwoter pumps for the high-pres-
’ qure bailars ora focoted on the main turblno-room floor level near backpressure unit

typo evaporator preheater. Poart of the
vapor from tho No. 2 evaporator heats
water in Lhe troy-type dencrating pre-

heater.
Mak

! ibree in front and three in rear of each’

p water flows by gravity from
the evaporator preheater to the shells
of two One i Sis

“iturnace. This type firing wos selected
“on the basis of resulta at the Gilbert,
P Q'Wm'Ruding ond Westover Stations,

which indicated the effecti of op

heating steam [rom the 10th-stage bleed
and discharges all its vapor to the de-

K - posed firing in lowering corbon losses
B - o the flyssh. New {urnaces at Craw.
ford are provided with overfire air
P - ooules e this feature may be added
{ o o later dote if idered Y

o

in the old plant. The second
evaporator, No. 2, takes its steam from
cither the 10th- or 14th-etage bleed,
depending on the load the turbine car-
ries. Part of the vapor goes to the evap-

1o improve operation.
+. Hydraulic jets remove ash from the
jy  boiler ash hoppers, the ash then aluices
10 8 clinker grinder mounted over an
uh wmp,
- A vacuum system, which collects soot
rom the chimney base and precipt
!’Wlml. mixes it with water when pass-
, g lh.rounh an cjector immediately
~ Preceding the ash samp. Soot from the
" Patses of the hoilers flows by grav-
1o the ash boppers.
.. Eitber of two rubber-lined centrifugal
PAmPs passes the ash snd soot from the
R 48 ump 10 o scitling bngin adjacent
- 0 the statign,
Moat Makeup, Water for makeup
"8 from the Susquekanna  River
ln:nlgh 2 mechanical trash roke and
“yciing screen, ond Is chlorinated.
© waler s then pumped o o Spaul-
hlui::’“'nhnlor where chemical coagu.
0d clurifieation ore efected by
. N"u:‘"'ﬂ sulphate and soda ash.
"8 this process grovity-type
™ :"mplelu the mechanical filter-
°m the Fliered-waler clear wel),
water through fully suto-
softeners 1o deacerating-

pags
 Baic rppy

-
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orator preh for heoting-as men.
toned, and the remainder ‘flows to the
new deserating heater where it joins
the cycle (eedwater.

Continuous blowdown lines maintsin
boiler-drum concentration at a level not
exceeding S00 ppm.

Coollag Watar, Circulating water
from the Susquehanna enters an intake
channel with its mouth slightly down-
stream {rom the screen houses. This
forces the woter to make a lum of about
130 degrees when leaving the river, in
this manner keeping @ large percentage
of the large pieces of floating debria ond
ice cakes from entering the channel. A
bypass channel with an adjustable weir
connccls the discharge channel with
the mouth of the intake ch }. The

After paning through the trash rack,
water flows through twa 1iraveling
screens.  These acreens have segregat-
ing sluica gates so either sereen well
may be pumped out and the screen re-

paired without use of stop logs and

without interfering with operation of
the other screen.
screen-wesh pump ond o differential
pressure swilch. The lniter automatic-
ally starts the proper screen-washing
pump when the woter-pressure drop
scross the screen oxceeds 2 in, of water,
The pump builds up pressure and pro-
vides a cleaning spray for the screen. A
pressure switch connected to the spray
line automstically starts the screen ro-
tating. A time-delay relay prevents the
pump from stopping befors the screen
has made ot least ona complete revolu-
tion during an operation.

Intermittent chlorination of tho water
leaving the screens prevents organic
growth in the tunnels, pumps and con-
denser. Water fowa through two hori.
zontal centrifugal circulsting pumps to
two MacNeill reversing valves, and then
proceeds through the 2-pass surface

d which is equipped with in-
temally bronze.sprayed welded-steel
divided water boxes, to the discharge
tunnel;, and over a seallng-chamber weir
to the river.

The MacNeill reversing valves, which
are motar operated, allow the condenser
to be backwashed without interfering
with normal operation. .

Summary. Crawlord Station was de-
signed for reliable, troublefsee, efficient
operalion at rensonable cost. It was
necéssary to balance these items against
each other; relinbility and low mainte-
nance were given primary consideration,
This procedure was responsibls for the
decisions 1o (1) equip all closed feed-
water heaters with drein cooler sections
to minimize flashing of heater drips
and lting higher mak {2)
sclect closed heaters in place of open
(3) select 949 efficient precipitators
to minimize i-d fan erotion and smoke
nuisance (4) sclect & coal-handling
system that serves the entire plant and
can be fed by two independent sets of
clevators (5) select a makeup system

weir level ls lowered during perioda
when ncedle ico forms in the river. This
recirculation has proved very successful
in minimizing difficulties d
from ice in the inlake channel and in
the screen houses.

A mechanical trash rake clears the
trash rack, composed of wrought iron
hars on 4.in. centers, during floods or
when the river is filled with leaves dur-
ing the foll of the year.

that provides distilled makeup for the
‘old plant as well as the new, since the
cycles will be interconnected.

This station lays no claim to the low-
est heat rate on record, nor to the lowest
cost per kw installed capecity, but engl-
neers end operators will consider the
project well worthwhile if it proves reli-

. able in operation, requires s minimum

of maintenance, is simple to operate at
reasonable cost.
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