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SOUTHWARK STATION N
one half of the proj; I

OW HOUSES two units re
of 608.000 kw,

Use of House Turhines Marks Design
of Philadelphia’s Southwark Station:

This plont features largest main turbines to be currently in-
stalled. They are arranged on unit system with two boiters
per turbine. Low-pressure boiler feed pump partly roises feed
prassure before it flows through all heaters at constant hood

By A R PETTIT and ¥ W MYERS, Philodelphia. Hloctris Co

& THE SouTiwARK STATION of the Phil-
adelphia Electric Co, in the south-
cast section of Philadelphia on the
Delaware River (2501 South Deloware
Ave), hos recently been placed in ap-
eration, The site, ultimately accommo-
dating four 150,000-kw condensing tur-
bine-generators, has at present only two
units. No. 1 went Into commercial
operation on August 1, 1947, No. 2
will be starting about now.

Main Units, Westinghousa cross-com-
pound double-flow machines are rated
at 150,000 kw at 0.8 pf with a 65,000
kw h-p element ond a 85,000-kw l.p
element. The h-p single-flow 19-stage
turbine tums at 3600 rpm, the l.p
double.flow 22.stage turbine at 1800

rpm. G are totally-enclosed
hydrogen-cooled single-winding ma.
chines with direct-connected main and
pilot exciters. Generation takes place
at 13,600 v, 3 phases, and 60 cycles
with a 250-v field.

The cross<ompound double-flow ma.
chine was selecied efier a atudy showed
it to have the lowest beat rate and the
lowest price except for o singlecasing
machine.

Throtile steam condition of 850 psig,
900 F was selected after cost com.
parisons with 850 psig—925 F, and
12350 psig—925 F showed that operat.
ing cost savings would not be large
enough o justily the additional invest.
ments, These studles were made in 1940
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- main stotion euxilieries. This will
vide moximum reliability for susiliarf

resanting  Each stack scrves one 850,000-Ib-per-hr baiter opergting X

925 pria, 900 F. Cool unlooding capacity equals 700 1 o, SN

1

and conatruction started In 1941

the fall of 1944, :

In esiablishing unit capacity, 150000
kw was chosen as it was felt that sim
up to that of the existing 165,000k,
machine &t Richmond Station wen
rensonable with & company installd

capacity of over 1,200,000 kw and

interconnccted regional aystem capady

ol about 5,000,000 kw. The 150,000

units made it possible to provide the
most generating capacity in the svalk
able space. '

Houre Turbines, An independent o
iliary turbine-generator for each wift

unit will normally supply power bt

power by having its source fres
oulside system disturbances.

Allis-Chalmers units are 12500 b,
3600 rpm, noncondensing steom turbio3,

driving 0.8-pf air-cooled generstors
main and pilot exciters, The i
flow urbine has one impulse stage
29 reaction stoges and operates
main steam conditions of 850 psis
900 F at the turbine throttle.

POWER o Morch !

B
causo of the war, it was stopped in t
summer of 1942 and not resuymed cxtl
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. Uit System.  This arrangement was
B chen for (1) simplicity by omitting
I s between units, and (2) reliability
R by keeplng the difficultles of one unit
B whated from the others and the clim-
¥ oo of many valves. Unit parts com-

. sleely scparated from the others ore

P @ain turbine, house turbine, leedwater

: stems, main  gteam  systems, soot-

| blower systema, drip systems, droft ays-
. tens, dustcollector systems, stacks,
generator cooling-water systems and
. cheolating-water systems b river
y 10d condenser.
Hest Bolancs. Diagram below shows
§: e beat balance for a station net out-
¥ pot of about 150,000 kw, the most eff-
dedt load. The echeme makes beat use
of bleed steam as set by turbine design
s tof producing feedwater temperatures

. witabls for the boiler design. The aux-
- lliary turbine exhaust discharges into
. (¥ main unit second feedwater heater
and bleed poiny (2) auxiliary conden-
wxr.and (3) avxiliary deaerator., Nor-
xally, with the maln unit operating, the
“abiust passes to the sccond hester

blzed Hines where it furnishes these
ler demands and discharges the ox-
§ ¥ into the main unit turbine afier

- h0:5th atage of the low-presture ele:
Gl Induction valves protect this
bleed point sgaingt steam flow from the
- mdlisry uniy gfier the mein ualt has
tipped out,

Pesdwator System. There are ihres
\, 0densats pumps, three 1.p feed pumps
M.'h'“ b-p feed pumps. Two of each
- %t of unity are needed for |

d

REAR, NOW OPERATING, will be duplicated by Unit
nd. Foedwoter hecters oro locor

condensate pumps and 1.p feed pumps.
Pressure developed delivers the feed.
water through the drain cooler and all
heaters to the suction of the b.p feed
pump without danger of flashing. The
two rows of hesters of each unit have
connections between them only at the
ends, with no valves between hesters in
cither row. During trouble in either
line of heatera, the whols faulty line
is taken oul of service by closing .the
valves o1 both enda. With only onie line
of heaters in service o maximum load of
about 130,000 kw can be carried on the
unit. Valving in the ring loop ot the
hp feed pump discharge insures water
supply to at least one side of sach boiler
. . . should trouble develop with any pump
- B A A or the piping. ’
- - col Steam Piping System. Main-steam.
system volving allows isolating either
boiler, the main unit or the house tur

No. 2, undar
od beyond the columns

Meating sheam
: | £ rebraateers
NP unit. Steom rmair
PRI [ppoor o gfection wad |
" aer ol porp

—DBodler Foed and
concimsate

——inrn L iva Sl0M

it
MAIN PIPING DIAGRAM FOR ONE UNIT shows absence of tles with other un
Parallet feedwater circuits through heoters can bo shut oft only of feed pumps

850 puly 900F {374,300 1b

Gross kw:
159,090

Net fow:
149,570
Station heat
rafe;
360 Bty per
net Awhr

- "t marimym load. From the con-
+ ¢ondensate flows through the

POWER « myreh 1948,

AUNILIARY TURBINE EXHAUST DISCNARQES 10 both
moin turbine at 19.8 psio, Note the location of 1

heoter ond Into the
p boller feed pumes

Te
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