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NEW STEAM GENERATORS of 50,000-tb-per-hr capcc!fy
:dwd",he needed steam ot o pressure levol that pemmlrs

PULLMAN STANDARD CAR

Better operating economy plus

lpsd. The 3000-kw unit takes 53,500 Ib
s br. It delivers 51,000 1b to the
15.pal bleed point and 2500 to the de-
P,. seritor o0 condensate. The 2000-kw
" enit receives 31,500 Ib per br at the
throwle; delivers 20,000 1b through the
b 15pat bleed point, returns 11,500 1b 1o
*. descrator as condensate.
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. * The boiler-{eed pumps operating from
| the 400-pst level use 4050 1b per hr

* in summer and 4610 1b per hr in win.
‘- per, In both cases all steam exhausts
1o the medium-pressure closed feedwa.
* per heater in the fesd line 10 the new
. bailers.

( .. hesder, the pressure.reducing station,
+ pandles no stesm under summer operat-,

' iog conditions, but 30,390 b per hr

* duriog the winlter.

(atermediote Pressure. Next pressure

" lovel, tho 175-palg 450-F header, has

! tonnections for steam from (1) two

ore

LOAD CHANGES
into this L

pacity and alwo additional electric
genersting  copacity became  highly
ji 1. ‘F'o provide this needed ad-

additional steaming capacity
results from a combined power
expansion. and modernization
progrcm"ccnied out at this
manufacturer's Chicago plont

» Tue 110tu Srager, Chicago plant of
the Pullman Standard Car Manulactur-
ing-Co had in 1945 the following major
squipment in Its power bhouse:

{1) two 175-paig 450-F 60,000-1b-per-
hr steam genorators

{2) Ioulr 15-psig saturated 20,000-1b-
per-hr steem generators

{3) one 2000-kw 1urbine-gencrator
operating with throttle conditions of
175 pai, 450 F; 5-pai ‘extraction of
induction; 27 in. vacuum .

(4) one mixed-pressure turbine-gen-
erator of 2500-kw capacity with throttle
conditions of 175 psi, 450 F; 2.5-psi
induction; exhausting to 27-in. vacuum

(5) two 1500w turbine-generators
opesating with throtile conditions of
175.ps} 450.F exhausting to 23-in.

Modcrnization. This lineup of equip-
ment could no longer meet growing
plant needs.  Additional steaming cs-

o8 {820)

dh;unnl capacity and ot the sama time.
give a better over-all operating econ-
omy s plan for madernizing and ex-
pending power was pul under way.

Major steps in this modernjzation
program involved:

(1) inatalling two new §0,000-1b-per-
hy seam generators to deliver steam at
425 paf ond 750 F.

(2) removing one of tho 1500-kw
tuebine-generators ond instolling in s
place a 3000-kw turbine designed to
oke stepm 21 480 pai and 750 F with

provision for extraction st 175 and 5.

psig

(3) making certain neccssary altero-
tions in the 2000-kw turbine for opera-
tion with 800-psi 750-F steam

(4) installing o new 300,000-1b-pes-
hr deserating heater, new boilor-feed
pumps and other auxiliary |

from \
pattern by proper odjustment of the

. 50.000-ib-per-br existing steam genera.
~ wn (2) the presure-reducing station
trom 400-psf header (3) bleed from the
: 3000-kw turbine-generator.

. Summer and winter sicam distrib

Last wajor element off the 400-psl

turbine.generator (2) a_ high-pressure
closed feedwater heater (3) o pressure-
reducing valve connecting 10 the 15.psi
system (4) air compresaors in the plant,
shop apecial heating and process, forgo-
shopuses.

In summer, 9230 Ib per hr of the
74,290 Ib coming off the bleed poim
of the high-pressure 3000kw turbine
§o to the closed high-pressure feed-
water heater with exhaust passing on
to the medium-pregsure leedwater
heater; The 2500-kw turbine-generator
tskes 17,170 1b per hr of this supply
to generite 2000 kw, Together with
15-psi steam entering at a later stage
the 2500-kw unil passes all steam
through s condenser and back to the
deserator.  All the rest of tho 175-pai
steam; 55,000 1b per hr, goes to the
forge shop and air compressors.

Winter load produces the following
rearrangement of steam Aow at the 17S.
psi level. The 120,000 1b per hr de.
veloped by the older boilers supplying
this header and Lhe 30,590 1b from the
reducing valve divide up this way: The
high-p closed feed heater

‘don differs. Summer load is such that
. ao steam enters the 175-pai header from
Jthe 60,000.lb older boilers nor from

. tween the 400- and 175.psi levels. All
‘#ieam comes from the 175-psd bleed
Ipint of the 3000.kw unit, Winter
. loading brings about s different bal-
- anca The 3000-kw high.pressure tur-
b bine supplics no steam to 1bis header
R it oll The older boller unita deliver
g fn:d cspacity, 120,000 1b per hr, and
idd to the 30,390 Ib coming through
the prosture-reducing stetion.

- The various el depending vpon

per hr,a total hesting sulace of 18 }
sq ft and & furnace volume of .
cu fi. There is no economiser but U3
4050-8q-ft tubular air heater ha
supplied. ’

l(’l‘i,rr:ulming system of these boilens
cludes o rodiant waterwall seetion B
the furnace and a cross-bafHed eon
tion section, built around two
drums. Upper or steam-relesse

* tho main pressure-reducing station be- |

1nkes 12,410 1b per hr; 55000 goes
to the forge shop nnd air compressors
and the remainder passes through the

the exh of air pr and
. forge-shop uses. Thia steam goes (1)
to meet the process heating load, 11,000
b per by, (2) 1o enter a1 the Jater stages
{27,530 1h per hr) of the 2500-kw tar
bine-generator, and (3) to raise the
np in the d 10,970 1b
per hr. .

Winter loading produces this distrib-
ation. The 15-psi boilers develop 76,110
Ib per br of stzam. To this 1s added
82,980 1b per hr from the pressure
reducing valve opersting off the 175.pai
header and a totel of 71,000 1b per-hr
from the 3000-kw ond 2000-kw turbine.
generators. Exhaust system {rom com-
pressors and forge shop sopply another
55,000 Ib per hr,.

The various uszrs of steam from the
15-ps} system handle available steam
in this proportion: 32930 Ib per hr
80 to the deaerator to raise its tem-
perature; the plant hesting load for
winler neceds amounta to 252,700 1b
per hr,

Condensate from this heating load
joins with the 14,000 b per hr com-
ing from the condensers of the 3000-kw
and 2000-kw turbine.generators when
carrying full load. The 2500-kw 175-

reducing valve to meet the bealing Joad.
Low-Peatsurg Systam. The only re
maining operating steam system. is a
15-psi one. It has four 20,000-Ib.per-hr
boilers built to generats steam &1 this
p In sddition, it with
(1)} the 175.psi steam through s pres-
surecreducing valve {2) three turbines,
the 3000, 2500 and 2000-kw units (3)
extraction, forge shop uvses and air
cotnpressore.
0

hos a Stin. inside diameter aad &
lower or mud drum has 424o.
diometer. A pendant lupeth:‘::i :
3500 sq ft roises steam tempers :
Slu?n Distributian. Steam fre> ;;
iwo new boilers cnters & h:.adu wg
paig and 750 F. The quantiy of T
they deliver varies with the seasd
summer conditions steam Joad at I
level averages about 98,200 1b pe
and for winter with the plant B
load added, 120,000 ib per Bt
Coming off this 400-psi header,
in flow dicgrom above, ora {1) ™7
dena) b ators (2)

ihe 175.pst header for ;u;nm. sce- flow
vﬂwm sbove, are: (1) o 2500-kw

Dok cwa, 425 41, 150 ¥, 2.4rum.

(5) setting up the required switch:
geat and electric substations

{6) fiting afl old end new cquip-
ment into a wellengineered and com-
pletely integrated plant 0 expected
perati jca could be realized

Boilar Units. The two new ateem gen-
erators, rated ot 50,000 1b per hr, hove
a heat selease of 22,000 Biu per eu ft

feed pumps (3) a pressir
station. The 3000-kw rachine e
base load. Its summer l,h“’"l;
94,150 1b per hr, and of |h.|l-
per hr are bled off 175 psis-
ing 19,860 1b per hr xe
deaeraling heater from 1be
In winter, as in sammer,
and 2000-kw maochines

Vourser, |,

R 11548 arwzRaTORS AND AUXILIARIES:
We Bros Boller.& Mfy Co
Dlamond Pawer Speclalty Co
WA hior

14 In. wide 5 11 1t 8 in, 3 leadery
L

| Warey
-y TREATS EN Y SYSTES AND AUXILIARIES:

Waorthlagien Putip’ and Machy Corp
u 13 it 3 In, plus storage’ ssetion,

peroting economy dictates the fol
lowing balence. For summer, sl steam
entering the 15-psi aystem comes from

Pasdwater regulat:
Peséwarer beaters,
$13 oq ft, 123,000 3

Beller feed pumps, 3,

Daetrait

v & Northrop Co
.. ¢ Pan Co

CONSI'L *ING BN

40 and 171 gl caspestively

LRI
Turbine-driven, O-atage
bead

or, . W00 kw. .
tlon at 123-

pal turbi; under normal win.
ter operation carries no load.

Woter Cyelo. All condensaie retumns,
plus the exhaust from the medium-pres-
sure closed fcedwater heater, meet with
the makeup at & 300,000-1b-per-hr de-
aerator. Some steam from the 15-psi
system goes to raise the deserator tem.
peralure. A series of two different.size
and pressure pumps deliver water {rom
the deserstor to (1) the new 50,000-1b-
per-br high-pressure boilers {2} the twe
existing boilers supplying steam at 175
pel, and {3) the Tour boilers delivering
15-psi steam.

PRINCIPAL NEW EQUIPMENT OF POWER PLANT
Pullman Standard Car Manutacturing Co, Chicago, iil,

Noribern Bquipmeot Co
+«r . Albgrger Heater Co
370 ) ateam pressures

Ingersoll-Rand Co
centrifugal pumps, 133 gpm, 1022.1t toead

ELECTRIC GENERATORS AND AUXILI‘RII!J

Qenerad Blectrle Co
throntte conditions; 400 pal,

and
Allis-Chalmers Mg Ce
. Allis-Cheimers Mig Co
«Allls-Chgtmers Mg Ce

pring capacity sl cir
stetlon; 400.emp, 23,000-amp  Interrupting.

P!
copaciry feader breakars, 3 per statlon

sl & D loa
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