INSTITUTIONAL PLANT continued

F steam, Fig. 6, feeds three 500-kw tur-
bme-lenzulon, Fig. 1, the id-an
drives, and two of the three boiler-feed
pumps, plus-the two major pressure-
reducing stations; Fig. 7, operating in
series for inatitution process and laun-
dry needs.

Two turbine-generators are noncon.
densing, one .is condensing, with space
for a later condensing unit. Turbines
are all multistage (sec equipment table,
p 83) and multivalve deal;n for
throttle conditions of .250-paig p!
and 750-F tempersture. The noncon-
densing' units dhchlrge direcdy into

the 50-pllg,procu_l header and 'the con- -
densing unit into a surface condenser, -

Fig. 4, st 1 paia. An i-d cooling tower,
‘Fig. S, supplies the cooling water for-
the ‘2-pass, nondivided condenser.
Electric energy, generated st 2400 v,
{eeds Into’ metal-clad switchgear onto
’ lhe uauon bus -for distribution, A
ded indoor asubstati 2400-
480 v, supplies station power through
two 300-kva transformers. A 2-seciion
. 480-v motor-control center
- breikers and motor starters for all
power-plant molors. Station lighting
comes from two 25-kve, 480-120/240-v,
single-phase, 60-cycle transformers.
Daily peak electrical loads - oceur
when laundry and kitchen stoves are on
the line. Createst loads develop in win.
ter when heating-sysiem ventilating fans
add their demands to laundry and
qu:hen peakn. In pring and fall one
d densing tur.
bine- uncrnlol In parallel bnlunca proc-
+ ess steam, electrical loads.

Powsee Auxillaries. To get the denhed :

reliability and continuity of services we
installed duplicate power-plant suxilia-
ries, Including turbine.driven auxiliary
drives on equipment: needed for emer-
gency stariup, The i-d fan ond its
turbine drive, as mentioned, are built
1o give full-rated oulput under stoker
and dust-collector operation,
Pressure-reducing stations, Fig. 7,
employ two air-opersted diaphragm.se.
ducing valves in parallel with a aingle
pressure controller. Smaller valve opens
first, gives more accurate control during
low-load flows. The 1wo desuperhesters,
jet desigi, use a small nmounl of high-
fen i Desu-
perh:nlln; water comes from boiler feed-
water discharge headérs under control
of air-operated diaphram-type valves.
Atlomization steam is controlled In like
fashion by the same type valve except it
does not modulate for the difficrem
steam-flow rates. Pressure-reducing and
desuperheater alations operate automal-
ically with any instrument setling for

[}

‘conlains ,

desired prellure nnd l:mperllure. or
ean be controlled * “‘mgnually from the
centralized control panets.

Operation, Centralized.control pnnull

1 Pressure-reducing “stations. hove two "air-opergted reducing valves mnnlng in
porol!cl with one pressure controller. d

’ wllencd water [rom three zeolite water:

Desuparh use

Steam-distribution  mains, electric
service, 110-F water from 1wo hot-water
storage tanks in the power plant, cold

just mentioned, stand on the op

floor. for the stesm- and eloctrh:ll-len-
erating equipment, They carry the nec-
csaary controls for Lhese major ele-

ments, the pressure-reducing stations,.

building lighting, heating, ventilating
and motor-driven auxilisries. In addi-
tion, the boiler feed pump and (eedwater
piping system are operated on 1his same
floor level. An annuncistor notifies the
2-man crew of any irregularities.

With about o year and » hslf of
operation ‘under our belts results have
proved good. Al services-—steam, clec-
trical, energy, hat and cold water, com-
pressed air—vary In demand from sea-
son lo scason and {rom hour 1o hour.
The lsundry, for example, pulls steam
and electricity daily from 8:00 am to
4:00 pm except Sunday. During start-up
the laundry takes & very heavy hot-
water draw. When you add the. heating
season demands both boilers have to
.run to'meet peaks. In summer at lowest
loads one hoiler alone can handle the
demand at 50% of is rated output.

CORRECTION

In the article, “Hospitals Need Me-
chanical’ Know-How" (Muy Powen,
pp 77:9) Tahles 1 and 11, columns
4 aud 5 should both hLe lsheled,
“Power, Light & Heat - Coum,"—not
broken dawst as shown,
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snte return mains reach the major.

buildings through underground tunnels.
Theae wnnels nlao serve for employe
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PRINCIPAL POWER-PLANT EQUIPMENT

!.Oum-GunnuMn' Equipment:

aoum. Wm Bros Reiler Mfg Co
Y paig, 750 P, 2 drum, bent tube, 3953 sq R boller
, 975 sq A waterwall susface, 3100 cu fi rnmnu votume
,u,,,‘..m Boiler Mfg Co
surfece, two sections, tnbuhr
, ........... Peabady Enginccring Co

Cunblnlloa o(l and gea, eing:type high pressurs gs burncrs, mechanical-
etaisation ol

. . Plibrico Co

i

Induced-draft fons, 1

Panvstach type, one per

Illdm“duﬂ fan d;im, 1
, 4

Oil-pumplag ssaem
Olt pump, 1, duplax, num drlven, is lpm
it pump,

Berew lyy., moter driven, 13 gpm

. Minneapolls Tank & Mg Co
. Yarnall-Waring Co
Parths Bngineering Corp

Centrifix Corp
Permuth Co

Worthington Corp
tel flow, impulss type, 130 paig, 750 7,

., kw,

o, wll
11 stage, 1-peis backpress
Reduction tears, 930 hp, Soubla-hetleal type.
Generator
s \m, noo v, 3 phase, !oeyck, 400 rpm,

« Worthiagton Corp
h uummy Mfg 34
Dc exciter, 1 Bkmle u.ehloey Mg Co

! iv. dbmmtd ta lmtnm' shaRy, 125.voht de
+.Cond

Troubles have been few, y
light. At the start, condensate, returned
from part of heating system, was con-
taminated with oil, which had accumu-
lated from using steam engines in the
old plant. This condensale we bypassed,
1o the sewer the first few weeks, but'
now we flter it for feed.

In summer, the condensing lurbine~
generator meets the electrical energy
needs.
drive turbines, evaporators and pres
sure-reducing and desuperhesting sia-
tions supplies 50-psig process steam.

This same condensing turbine plus
ono noncondensing unit takes care of
the falt season load. Machines run in
parallel and electrical load is propor-
tioned by manua) regulation of the tuz.
bine speeds on the switchboard, so near-
ly all 50-psig process steam comes from
the noncondennlna unit.
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T clmnulhq -water pumpa, 1.

Exhaust steam (rom auxiliary-’

X Dnunln heater, |

R P ey i NPV}

cnuer Bervice and Bngrg Co

Two pn-.s, surlaen type, 8OO aq '\4 lubl tength 12 fx: supported from
turblne exhaurt ncssle, twin-clement 2-stage alr efector with Inter. and
after-condenser

CoOdenasts PUmPe, 3. .. ..o .o euasiiiiieiaionaerans Ingersoli-Rand Co
15 eom, 1750 rpm. dlscharge head 125 1, driven by §:hp 440.v 3-phase
80-cycis Induction motor

Caallag tower, | . .Liite-Hoffman Coollng Towers, Inc
" Induced-drah type, capecity 1700 gpm, from 93 to 89 F; wet bulb 73 F,
-2 fany, tatsl cupacity 230,000.cfm alr, 318 rpm, cach Mvrn namuh

Aic compressory, .Quiney Compressoe Co
Two-atags e-uehy. cach unit 93 cfm, 900 wm. wuoa palg, dusl contral
for continuous or latermittent operation, driven with V.belt by 13.hp
1735-rpm ludunleo Mmotor, 440 v, 1 phast, 60 cycle

Alrrcceiver tonka, 2., .., .. .. s aorhesd Machinery & Boller Co
36 in. dia x l fl hhh ASME Code, welded steel tankes

Coatrol & Metoring Equlpmant:

. .Republlc Plow Mrtary Co

Balley Mster Co |
.. Republic Plow Metery Co
.Republic Flow Maetery c.

‘Worhington Govp
.. Worthington Corp

Hot-water storage heater
Water meter:
Ol meters.
Preesure

Steam

G L T R LR R R T T T T s Balley Mater Co
Process steam, |

Republie Plow Meters
Electrical Equipment:
Mrtal-clad Bwitchgeat, ladoor . . Weatinghouse Blactsls Corp

v, 2400 v, 3 phese, 3 wise, 100 ampa, 3-pole, scmovable type
. Contral switchbosrd, duples . .- Westingbouse Hlectrie Corp

Power center, tndoor 600 kv, dwbh ended
Traneformere: 300 kva, 3 phase, 80 ¢
1 " 80, deh:

voltage, 2400, delte.

metal eneloscd, 480 v, 3 phase, 3 wire, 60 cycle
. . typs DD.1S, 600 v, §00 amp, 3 pole, single
throw, 130-v sc, electrically oporated with adjustable time overcurrent
proteciion end Instantansoas trip
Lighting braaker: removabls type, 600 v, Ioo amp
1ndoor mator-cantrol center
Lighting penclboards

wwl.nuhwu Bloctric Corp

Other Eqolpmeat: -

Water saRening

Water Softeming Bwvicw Co
Sodium.seolite .

ftener tan

48 in. high, verticel
, vartl
Jaflroy My Co

«..Aurors Pump Co
»d to 1-hp, 1750-rpm
motars, 440 v, 3 phase, 80 eyeln

Cleveland reduction gear by 18- hp I"ﬂ -rpen
3 $40-v 3.phuse 60 cycle Louis Allla Co induction motor

. .Pond Machinery & Chemicat Corp
gom, escb ¢St head, direct-
ed to 30:hp, Mtll B)rﬂrll: Co. splash.proof, induction motor,

Heelzonial centrifugal, ea;

connhect:
440 v,3 phase, 60 cycle, 1730 rpm

Foedwatar Equlpmont:

...................... «» . Worthington Corp
" Teay ‘type, flow cepacity 70,000 Ib per hr, storage capacity 8000 ib,
" hasting sectlen vertical with swrface-type vent condenser, horizontel
'I‘l: llm\lon .

feed pu «» Warren Steam Pump Co
dstage, I\ulmul. cenurifugel pumg pacity, each unit, 90 gpm,
diacharge bead, 970 R, dluct Cmmtd m 40, s -hp steam turbine, 3930.
rpm, lsn -paig, 780-F backpressuse, $0.puly. Whiton Machine Co
Boller feed pump,

pump: capacity, 40 gpm:
990 ft; direct.connected to 20-hp induction motor, 3600
/P40y, s Shase, 60 cycle, Touts Allis Co.

Winter, h
picure. The 50 pxl; num load is
grenter than the eloctrical. Then the
noncondensing turbines carry the elec.
trica) energy part of the Yoad and pro-
vide some of 50-psig demand. Turbine.
driven auxiliaries and evnpnulnu meel
r inder of this pr 1
with pressure-reducing and  desuper.
lieating sintions ready for makeup so the

steam cycle is highly Bexible.
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The Sime Co
500 1h pey hr
nd feedwater

Horlsontal luhmlﬂed tube, Sundie
8t 50 puly when supplied with uum st t!n ol
t 110 P, heating eurface 100 oq ft

Evaporator feed PUMPE 3. @ Pump Co
Horlaantal turbine type, capacity, esch unit pem, dltchun head,
160 ft, suction head, 100 It, direct-connected to y\ hp, 1750-rpm, Louis
Allls Co, splashpros Induetion motor 440 ¥, 3 phese, 86 cycle
ndcnaate-tsnsfer pumpe, 3. .. ... ... Food Machinery & Chamicsl Corp
Horlssntel centrifugal, cach 120 gpm, 201-R head, direct-conneeted to
hp. 17350 rp‘:n. Ides) Elect .Co splashproof Induciloa motor, 440 v, 3

, 80

Cmd:m.u -etorege tank Minnespolls Tank and M

......... - fg €
10 ft dla w11 R high, mldnd nee! tank pell Yank » '

—

Hot-watar storage heaters,' 1. .. . Minnespolis Tank & My Ca
S-fidia z 17-N-long, horizonta), welded-steel tanks, submerged heating
umt, cach 48 oq N heating eurface, Bell A Qomactt Co, flow capecity,

000 gph, storage 3000 gal
oll storaga, ¢, W Bros Boller & M0y Co
H-f-dia & 21-fong, , welded ks, hesting
unit, Ross Heater Co
Ventilating fans, 3.............

lec Corp,
Axiflo duct-typa fans, each 13,000 <fm ot Y0 P. 908 rpm, Vibelt d.rlm
by 3.hp 1750.rpm Induction motar, 440 v, 3 phase, 60 cycle
Hosting units
3 sextions capahle of
supplicd with ateam ac s el
Filter bank .,

McQuay, tac
emperature of air from =10 to 30 P when
sop

.American Alr Pilter Co

VBl Reaters. i s i e e MeQuay, Tne’
Piping fabict . tugcn L Acr;dm Co;
¥ Wen Powsll
Huh -pressure valves. Henry Vogt Machine Co
etsurs valves, o Pewsll Co
w-lal:-. Attings, | Ladish

Biesrn traps.
Safety valves.
Backpressure relief vaiv.
Atmospheric exhaust valve .
Drsiners

Major Controctors:

Huliding,
Stectrieal
Archltecte and Englaeers.
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