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' [ Pennsyivensa Power Ca? Manstieid Sh 1, PA C Ith Al inc 1 900 75 6415 3785 1005  100%
1 2 Vugina Elecinc & Power Ca .. Yarxtown.... Hornsbywille, VA | 8rown & Root, Inc .. 1 34 T 5841 26 1005 1008
: 3 Virginia Electric & Power Ca . Dumtries, VA Brown & Root, inc 5 845 76 5841 2600 1005 100§
' L} \.onmuaum Edisan Ca of NY, Inc New York, N Ebasco Services Inc [ 828 74 5864 2450 1095 100§
! 9 Edian Co Pekin, (L . Sargent & Lundy .. H 818 NAy 5037 2620 1005 1098
l i A Power Co Amat St. Albang, WV Amecican Efec Power Service Cor 2 800 72 5280 3100 1900 _..°
1‘ 7 Oetroet Edison Co . Monroe, Wi ... Selt 2 750 2 5718 3800 1000 0o
3 C.uouru Power & Light Co Roxtars, NC 4 720 6 §17G% 2610 1005 roos
‘ k] s Power Co . . Essexvile, M) Commanweatth Assaciates, [a¢ 4 690 15 4650 1890 95% 954
i 10 ‘hmnem States Power Co Sherburne Cuunlv Becker, MN ... Black & Vestch ... .ccoouenees 1 680 I8 4985 2640 1007 i@=
! 11 Voo Pawer Co . Baidwin ... Batdwin, L _. Sargent & Lundy 3 32 5 4220 2620 1005 100¢
l i Patomac Electne Power Chatk Point Aguasco. M United Engineers & Cunstructors tnc K 600 15 4500 1980 353 9527
: 13 Guit iates Yuliues £ Willow Glen St Gabriel, Stone & Webster Engmesering Corp . S 580 i 4035 3850 1005 10X
i 4 Dailas Power & Light Ca? Moaticeilo Titus County, Ehasco Services Inc . { 5§75 74 4029 1825 100% o0
E 15 #iscanun Power & Lignt Ca® Columbia Portage, Wi Sargent & Lunay.... 1 521 3 3800 2620 1005 K>
! 16 !lowa Public Service Cat” Neal ... Swoux City (A . Ebasco Sernem Inc 3 520 7 3805 2620 1005 100
! 17 Northern indiana Putihic Service Co Kankakee Wheartfieid, [N Sarqem & Lunny 4 520 5 3230 3635 1005 10¢
: 18 The Hyaro-Elec Pwr Cammn af One Lennan l(mqsxnn Gnt , Canaga 1 513 15 3800 2500 igo0 100
19 Guit Power Co Crist FL... 7 500 73 3626 2486 1000 100
20 The Hvara-Elec Pwr Comman of Ontang ..., Nanticoke ............... Pur! Dover, Ont., ! 500 72 3600 2450 1000 100
n Puerta Rico Water Resaurces Autl South Coast Guayamila, PR United Engineers & Constructors lac 5 450 7z 23ra 2400 1600 11X
2 Tampa €lectrec Co - v B1q Bend ... Tampa, FL Stone & Webster Engineenng Corp... 3 450 15 3116 2552 1000 O
21 23 Puerto Rico Nater Resources Auth . Aquicre . .. Guavama PR United Engineers & Constructors inc 1 450 14 3170 2800 1000 X
H 24 Utah Power & Light Co.. Huntingtan Canyon.  Hungingtoa, YT Stecns-Roger Corp . ... 2 440 74 2965 2400 1000 ¢
X 25 Cearral Lousssana Electnic Co Rodemacner ........... Vic of Boyce, LA . Sargent & Lunagy . 1 43¢ 75 3025 24800 1000 10
'
H 2% Jetmarva Power & Light Co . Edge Moor .. Edge Moor, DE . Bechtet Carp oo e 5 410 73 289¢ 2460 1000
H 21 Philadetoha Elecrric Co £ddystane £ddystone, PA | United Em;meeu & Constructors (nc 3 400 4 2850 1980 950 %
| 28 Lang (sand Lgheng Co Northgort . Nortapart, NY | Ebasco Services inc . 4 180 19 2560 2640 1005 'O
| 29 Central {Innges Light Co Duck Creek Vic ot Canton, 1L, Commonweaith Associates, Inc 1 1 13 3660 2600 1005 10
¢ 30 Pubic Service Co of New Mexico . San Juan ... Watertiow, NM . Stearns-Roger Corp 1 310 73 2600 190¢ 1000 1>
| It Montana Pawer Co! Calsirtp . Cotstrig, MT . dechtet Corp . 1 350 15 2520 2587 1005 IO
'S 32 Jersey Central Power & Light Co Gulbert . Miltord, NJ ... Jurns and Roe .. Ngle 1315 2%0°% 1350 355 N
; 3 Sauth Caroina Pubtc Service Auth Georgetown Georgetown, SC 3urns ana Roe, inc . ! 203 4 2100 2400 1005 ¢
‘1 M Saa Diequ Gas & Electrie Lo . Encina.... Carisbad, CA ... Pmnnv Service & Engineering Ca. 300 13 2050 1390 950 ot
} 35 Puoiic Service Ca at Oklahams Comanche Lawian, 0K g Electric Carp 1 4080 73 44300 1360 950 L]
b 36 Southwestern Public Service Co . Jones . Lubback, TX Self ... o 2 235 74 1783 1940 1005 !
’ 37 Central Hivnous Public Service eredosia . Meredosta, (L . Sargent & Lunny .. .. 4 195 15 1425 2500 1005
. 28 Atiantic City Electric Co Beesieys Pont, NJ. Uniteg Engineers & Cansuuuon ne ... 3 180 74 1260 1940 100% !
-t 1 b 29 Nest Texas Utilities Co - Abiene, TX .. . Tiopect and Gee, Cansutting Eogrs . ... 1 146 74 1059 1865 1005 1
N * : MUNICIPAL AND COOPERATIVE INSTALLATIONS
) | 40 daun €lectne Power Caeg ... . Oigs . Stanton, ND . Burns and Roe, Inc . 2 450 5 3050 2640 1005
. | & 31 Sen Antoma Pudlic Service Board | Elmendort, TX Black & Veatcn | 3 436 6 054 2620 1005
. | 12 E st Kentucky Ausal Elecine Coop. Maysvidle, XY Stantey Cansultants, Ing 1 300 18 2300 2610 1005
1 13 Srazos Erectiic Power Coop, lnc Palo Pintg, TX . T.opert & Gee, Consuiting Enq L 3 200 15 1550 1877 W05
. ; 1k 4 Tauntgn Municipal Lighting Plant Cleary .. Taunton, MA .. .. Paul L Gewinger & Associates . ... 9 11030 13 557 1875 1005
) . o 15 Fremant Qegt of Utilities ... ... .. Wnght . Fremont, NE Lutz, Galy & Bram k] 92 6 875 190G 1009
. x i 45 Aexaadra Munc Prwer & Light Dept .. . Huager . Alexandria, LA . Black & Vearch. a 39 13 ng 1350 1355 N
b 0 ) Oeaton Mumicigal Uuiities L. .. Jenton Denton, TX Black & Verrcn . 5 65 7 58Q 1750 995
i. } !i 18 Vero feacn Munwipal Power Plant . . Veco Beacn Vero Beach, FL ... . Black & Veatcn 4 55 1% 505 1350 39%
; i
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: . - MANUFACTURERS €E - Engish Eiectne Co Ltd MS - Maryland Stipbuiiding & Orydock Co Cit - Curcular
- EL - Ecodyne Ltd NQV - Novenco Inc Cr - Crude odd
AC - Athi Chalmert Manutactunng Co EM - Ejectric Mactunery Manufactunng Co PEC - Peabody Engineering Corp CuN - Copper/neckel
B 1 ACP - Altg-Chalmers Power Systems, Inc F - The foxbara Co PM - The Permuut Co Cy -Cytlone
. APC - The Awr Preneater Co, Inc FIS - Fischer & Porter Co PP thc Pumos Div, Oresser lndusmn In¢ 0 - Damper
’ ' AS - Amenican Standard, Inc FO - Farney Engineenng Ca RA - Ray d D, €. g 08 - Ory battoem
h 4 88 - Brown Boven Corp FW - Foster Wheeler Corp _ RS - Riley Stoker Cow O« - Deminershzalic
| BF  -Buttala Forge Co GDI - Gutf Oegremant, inc SIE - Siamens AG DiC - Digital coompm
< B4 - Byron-Jackson Pumgs, Div Barg-Warner Corp GE - Geners) Electuc Co STW - Strthers-Wells Corp Ds0 - Distillate od
) I - BLH - Baidwin Hamiiton Co GF - The Green Fuel Economizer Co SWE - Sauthwestern Engineenng Ca EA - Excess s
\ BM - Bailey Meter Co GW - The Geuver Water Conditioning Co WE - Westinghouse Electnc Corp €va - Evaporstor
I L 8PC - Bingham Pump Co HAP - fames Howden & Parsans of Canada Ltd WM - The Whitlock Manufacturing Co Fs - Fuel in storage
h P BRP  Bruce Peebles & Co. Ltd HCC - Camputer and [nstrumentation i, WO - Worthington Co.p Fub - Fuei at burmer
{ p BU - Buell Engineening Co, Inc Westinghouss Electnc Corp YU - Yuba Heat Transter Corp G -GCas .
) g BW - Babrock & Witcox £o HOW - Howel! Instruments, inc 24 - Awr Systems Dev, Zurn industries, lac GR - Fluegas recwe
i 1 BWL - Babrock & Wiicox ttd HT - Hungeriord & Terry, inc Gt - Gas tempenng
( CA? -C A Parsons, Ltd 18M - International Business Mactunes Corp SYMSO0LS HZ - Hydrogen
| q CE - Cambushan Engsneering, Inc IN - latica Praducts Co H20 - Weter
i h CES - Combustion Engrg Superheater Co, Lid tR -lIngersoli-Rand Co ABr - Aluminum bronze HE - Horzontal far
i BS] CHH - Chicago Heater Co IW - (liingis Water Treatment Co Ad - Admiraity bremy Hi - Horzonta mt.
CIR - Canadwan ingersolt Rand Co Ltd JOY - lay Manufacturing Co Adl - Adminaity, snhibited Hyb -Hybnd
CAC  Cochrane Dw, Crane Ca KXK - Kubais, Kopp & Kauseh-AG AlB - Aluminem brass HyC - Hydraulic cou
! CRU  Crot-Reynaids Enqineering Lo, Inc LA - The Lows Allis Ca, Inc AnC - Analog computer 1 -Steam pet erec.
. CUL  Cullgan tndustviai Systems Div, LAW LA Water Treatment Orv, Att - Artenvperator L Lo
a" Cullgan USA Chromaitoy Amernican Co 8A - Bladed arloil M - Molor
Cv - Copes-Vulcan, Inc LN - Leeds & Northrup Co Bai - Balanced MAn - Monstorng =
, OL  Oelavel Turtune lnc LG0 - Lodge-Cottredt Ltd 8C - Backward-curved blades MAP - Montonng.
0P - Dismond Power Specuity Corp MW MLW Worthingtan Lid 8D - Balanced draft coano
EAl - Electromar Aonuates, Inc MR - Miltan Ray Co € -Coal. bisuminous MgQ - Magnesum 0+
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10 m 156 199 23k 1022 01 734 108 BO 32 HY Fw ) 55 FW 2 1250 BA V NAv M 2 NAv NAv 1
AnTB ? 133 222 276 246 91 363 205 80 0B 32 .o CE N 2 880 ;I weE M 2 4500 GE 2
ArLTB 7 123 2 37 2% g1 383 205 B0 DB 3 w  CE N 2 8s8C BC Vv wE M 2 4500 GE 3
7 143 158 384 687 Bat  4B7 hav B8D.0B 36 NAy [2¢] N 2 1079  BC v.D APC M 2 6000 EE 4
"?::.GR g5 M3 T 60 456 02 211 NA«  BO 0 Cy BW N 7 522 B NAv B 2 6000 GE 5
T and R B4 o236 687 i 480 146 Prd,08 36 C Fw 6 60 Fw 2 1000 BA V WE M 2 7000 EE 6
M‘GR 39 226 208 283 1818 RUREEY ) 15 80 28 PC BW 7 5@ BwW 2 1062 BA V GF ™ 2 2500 AC 7
Aﬂ.ﬂ 2 o4 50 442 NAv 200 NAv 60.08 24 HE RS 6 23 RS [V 8A V.0 AS M 12220 WE g
An'Gﬂ N i ) 532 N Bar 281 28 BO 30 HF FO.RS N . 2 825 A VvV WE M 2 3000 Nay 3
., N‘:TB nAy o 118 50 230 877 G1 540 25 60.08 56 T8 CE 7 72 RA 2 679 BA V wE M 2 NAv NAv 10
& 2 100 48 363 748 05 516 108 8D 24 T8 CE b 66 RA 3 380 8A V WE M 3 1500 NAv 11
18 NAY e a2 301 163 NAy 2¢3 Nay 1] 32 18 CE N R . 2 163 BA v AS M 2 4000 WE 12
GR NAv  NAv NAv  Nav 402 358 NAv 4 Prg.D8 20 NAy CE N 2 650 NAv V.0 Ct L4 2 5000 135 13
18 56 116 135 65 695 015 52 1mni Ba1.D8 64 NAv CE 8 72 CE 2 455 BA V WE M 2 1250 WE 14
n 82 46 190 148 03 4 12.2 Bal ST 24 8 CE 6 (] CE 2 482 B& Vv WE M 2 1750 LA 15
[} 30 79 JAL] 185 158 g1 334 15 83 C8 24 Hi Fw [ 48 fwW 2 575 8A VO AS M 2 3500 GE 16 .
‘GR 30 iRA g7 at N 41 268 162 Bai ST 0 Cy BW N 2 BO? NAV ¥ NAv M 2 8000 Nav 17 ’
18 26 160 27 133 402 015 157 7 Bal 2 CE N 2 534 i 10 NQV . 2300 Nav 1§ ’
0 26 3r 113 154 as 20 282 168 Prq 24 Hi W ) 329 Fw 2 545 BA SV AS M 2 " WE 19 | s
Gt 61 122 108 151 4644 0t 2% 199 BD.DB a0¢ Cur 5 sWL 2 528 v HAP 1450 Ste 20 ; I !
gws 32 NS 15T 100 369 015 240 165 Bal.D8 16 8 CE N 7558 NAv V WE M2 17150 AC i
’ 53 100 13 N 310 134 243 175 Prg 24 - PEC N 2 2286 B&4 NAv WE M 2 4500 1.3 J
< GR.TBWS 12 100 163 8g 369 415 240 174 8D.08 16 TE CE N 7 5%¢ NAv v WE M 2 1750 AC d
= An T8 Nav  it7 4% 240 229 g1 e 121 80 20 T8 CE 5 44 RA 2 6RS BC Vv WE M 2 2250 GE H
Z 18 90 30 68 302 37 s NAv Ptg 20 Cur BW N 2 4 BA VvV WE M 2 5000 wE fi .
Y
At GR LY 146 a0 T4 350 01 137 215§ BD 28 Cur 8w N 2 408 BA VvV WwE M 2 2000 WE ',
30 43 23 238 101> Bal 158 26.5 BD,DE 16 T8 CE N 2 476 BA V WE M 2 2000 WE .
n 81 89 14€ 295 05 231 148 B0 16 T8 CE N . .2 333 Ba Vv NAv M 2 1500 NAv T
2 1Ak 9 4 582 Bal 270 138 8D 24 HF RS 3 848 RS 2 1A Nav V.0 NAv M 2 1750 NAv 1
88 56 101 329 444 16 290 12 Prg 16 NAv FD 4 50 Fw 2 1000 v WE M 2 4000 GE .
45 59 20 152 250 61 236 143 BD.0B 20 T8 CE 5 52 RA 2 626 B4 VD WE M 2 2500 WE . ,I
Qres  2an¢ A 71068 N £ .. N . . . L i ﬂ :
nbd 40 NAv NAv A 243 43 115 15.9 80.D8 24 HF RS 6 %8 RS 2 N2 BA V PAVI | 2 1250 NAv ot S
) RS 3f 28 29 5¢ 142 195 87 35 Prg 24 NAv aw N . P B 314 BA VD WE M 2 4000 GE :E F
1aee §7or N 2680e 0 NAY . N N L. '} 3
- 13
- T8 2 % 1104 278 179 Pro 16 43 N 2 34 NAv HyC  APC .. . f 4
= AnEA 25 <7 X 55 138 27 | 26.5 Pid,0B 8 NAv FO N 2 BC V WE M 2 2250 WE . i
. GR.T8 ¢ o7 ¢ 77 86 01 584 29 Bat. DB 12 T8 CE N 2 o BA V¥V WE M 2 900 WE
L3 i 26 10 53 167 125 44 333 Prd § HF PECRS N 130 BA V AS M 1 3000 we
o
- ARt S0 136 €9 95 nan NAv 404 121 8D 12 Cy BW Nav 2 530 BA D WE M 2 BOOO AC
AR NAy,  5¢ 2 kel 343 3t iE2 NAv Prg 16 T8 CE N ve. ... 2 ABB B4V wE M 24000 GE
Bt 4 3¢ 134 5 57 3 Bai 210 NAY NAv 2 Nav 8w 8 215 8% 2 NAv NAv S NAy M 2 1500 NAv
6R 23 33 19 80 32 12 16 28 Pra 9 HF RS.PEC N . .7 282 Nav vV 8F M 2 1500 NAv H ;
An 4 3 Al h N ne 2 Nn Prg 9 HE RS N 150 NAv  NAv NAv NAv ¥ .. { R
28 42 13 10 89 . 122 NAv NAv 8D 9 Nav BW 3 48 Bw 1 9% Y NAv M 1750 Nav | ‘
10 ¢ N A 87 0 333 27 Prd 6 . [ N . 1T 260 84 Hy(D AS M 12000 WE 18 o
3¢ 7 N N Bt 20 22 338 Pro ] NAv CE N 1208 g8A O APC N 1 80C Al 1F
N ] N N 5 1% 229 26.2 Prg [ NAv FO N 1R Ba  RKyC GF M 11750 WE 3
&
L §
[
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<Jo|m'vu-nedu|h Texas Electric Servics .
Lo snd Taxas Power & Light Co "7 <77 X3 # 10,000-hp motor
.37 Acting on its own behalt snd 25 agent lw - 37 - pH control: hydrazine injection ™ %" 7= K
Cleveiend Electric liluminating Co, 38 L-p hesters are srranged i » panllcl/ :
Duquunl Light Co, Ohio Edison Ca, Tolodu . sorres eireL. Two trns of two heaters 3
. Eduon Co and Pensylvania Power Co each operste in paraliel. Discharge from & 32;‘_ 411
Aanuy 53,000 5q tt; secondary, 411,000 1 - pH controk: .mmoma njection fa - both trains is combined and tiows to two I-p Al
5 Oppased finng — 24 bum-n n fmn( 7 22 - Primary stesm source, main unit Crossoves, " heaters arvanged in sanes. One o(mmhnm 4
wall, 16 n roer well SECONGETY FTOAM SOUFCE, MO STEam closed, one s open [N ' <
6 - pH comtrol: maerpholine mpcnon - - High-pressureflow-pressure. —~ ~ - 39 - Twin-sheff unst with msalconper P
- Single-cylinder turbine - Gross hest rate st 100% load with exhaust - tubes n the condensing section and
B - Data are for the maun feedpump. There ars - pressure of 1.5 10, Hg abs - CuN tubes in the airvemoval section | i
Z also two 35% capacity purnos, each with . - Pertormance fuel .. — 40 - Assumes vaives wide open, 5% - 1%
5300-hp mator dnves manufactured by SIE "y 6 - Wide-range mecharucal burners overpressure snd | in. Hy 3bs " .
Base-{osd, ind0Or unrt uniess othermse - % 27 pH controt: cydohuyhmmunolmon vacuum m the mam unit ) 9
- H 28 - Applies 1o dat iogger : 41 - Primary steam source, second rehed: 1}
.29 - Data are tor the main fuduumo. Sundhy - secondary steam sourca, first reheater 4
. Hi-Axaifiowtsn - . pump, manutactured by IR, 1 rated 5150 |nd auxiiary bo-llt . p
12 - Units sre imperisl gpm ; qpmn 3272 psig. ltisdnven by s + h

13- Units ore foat oo v
of four ges tui
and one steam turbine that o
d togethes wn 5 pr

combined-cycie planL Far dsta on me
Ti""“ combustion turbines, see p Se12 -
Gas turhines will be ingralled 0 1973
' - —the steam turbing in 1974 <
-nlﬁ Pum Sound PM & _16 - Jointly owned wth Wisconsin Public =20
Serv d Madison Gu & Elenm Co

10,000-hp motor mmuhmnd by BB -+
:Ji(l Umu:&! 1000 Elu/wl
1 - Pesking/tycling unit .3
% 32 - Dutdoor unit . ~ P oo
33 - Condernsing unit

L5 34 - Ds0, 136,000 Brufoat: isD, 145,000 25

8ru/gat: G, 1030 Bru/cy ft
5. 030, 0.16: R0, 0.3, 6,0 3¢

+ 36 - Data are for the mamn leedpumos. Two

a~ standby pumgs, manutactursd by BJ, have

Xl hleed secondsry nnm SOUTCE, M&IN STE8M
:"u 0s0, 19541 amnh G. 1000 Bru/eu f1 =

46 - Excss-w nmmu! . ,{%

47 - Semi-outdoor unit vt = gl S w B -~

48-D:0. 13.500 Bru/lb; R0, 18,400 Bru/: 2 =
G, 1000 Bru/eu bt

49 - Asumes mwnlw firing and rurhme
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INDUCED ORAFT FANS TURBINE™! ; CONDENSER FEEDWATER
T T T
: ( . | w | = |2 i
o cobel o 3
5y : z T, 31 g 2 H c i =
- IR S S B RN : 2.8 H
EE a ' - |2 23 s ‘ H = - Z H - =
Eogs 2 P ] 2.2 3 T < g H = Z£3 <
i3, S P3 8533 3 | 21 ] 3 g H 53 ]
S o »EN 5 00 2 ( {3 -3 2 2 3 - Ed S 2 ] z
s EXRE s 3 s3] 3 s | 2| 3 B H : a g -3 3
2 1:31 & 2 T o222 j 213 2 % s E : 3 K 2
3 ‘ 3 3 5 ' H ‘ < s 5] 3 H ‘ 5 3 H = H 252 H
=z - i - z = w = = | =z = @ z - l = = S —Ec s
1 NAy NAv  NAy NAv NAv NAy NAv 15 3§ [ GE 310 | Ad R Ro Oe De2t NAv/GW BM
2 4 644 ¢] AS M 4 AC 15 7 6 GE 483 1 AlB IR 1 Qe Pdx2?  GW/GW HCC
3 4 694 0 AS M L] AC 15 1 6 GE  NAv S . . L..5 27T NAwNAY HCC
3 3 t9g Q3 APC M 3 EE 2 7 4 wE 356 1 ABr IR Ro Oe NAv . .MAR GE.FO
S 2 326 HyC 8F M 2 13 38 7 6 GE 450 1 SSt WE i Oe De LAW/LAW BM
8 N 15 7 4 GE 3601 L9 w0 Ro So .M PM/PM CARL HCC HCC oP [
T2 408 Vv GF M 2 AL 15 7 4 WwE 30t Adt.CuN  Fw Ro Qe Dectd?  LAW/LAW 8™ M DL ]
3 i 1088 VD AS M 1 WE 15 7 4 GEJ2 365 1 §5t Nav Ro AT NTT NAw/NAv HCC HCC NAy B
3 2 1800 v wE M 2 NAy 3 S 4 ACP 295 1 CuN oL Ro Oe SFé CaC/GW HCC HCC NAv [T
0 4 685 2 GF M 4 NAy 15 NAv 4 GE 332 §St W R0 Oe NAv Iw/o( NAv NAy NAy [ 3
1 3 770 HyC NE M 3 NAv 15 7 4 GE J10 % SSt.CuN IR Ra Oe Qe LAW/LAW N LN L4 L]
12 4 1210 HvCD NAv M 4 NE 4 4 4 GE 414 2 CuN iR RP O¢ SF1 NAviNAv BM BM NAv ~ %
13 N 2 7 2 wE 242 1 CuN R Ra O Je.SF NAwNAv WE WE o »
2 1288 0 APC W NE 25 7 4 WESL 210 S8t FN Ro Oe Pdx:l  PMIGW LN LN N ]
2 999 HvC BF M WE 1 7 4 GE 250 2 Ad WE Ra Oe ....5 NAvINAv F N L}
6 2 328 S A M 2 GE 15 7 2 GE 460 2 5St i fRo Qe Qe¢ NAvGW NAv NAv NAy »
i 2z 1006 HyC NAv ¥ 2 NAv 15 7 1 WwWE 300 ) SS(,Ad NE 20 Qe Ded? NAvINAv (N (N N B
13 3 743 K4 KKK .. NAv 15 7 4 GE 180 1 FW J Oe De €L F F oP "I B
19 N . 35 7 2 WE 230 2 Ad CuN BLH Ro Oe Pdxe GO Gw BM BM i 4
20 2 300 v HAP BARP 15 7 4 CAP 183 1 Ad MLW  Ro Oe P IN/IN IM M QP |
1 2 879 ¥ WwE GE 2 ! 2 GEI 248 1 Ad BLK  ReJ Qe Qe PM/IGW GE GE oP 14
2 N .. .. 2 § 2 GE 1431 1 SSt R e De .27 COC/NAv NAv NAv NA« 8
23 2 390 v wE ¢ 2 GE 25 7 2 BBi2 248 Ad dLH Aod Qe Oe NAviCOC 13 GE op 3
24 Z 1108 O WE " 2 GE 35 6 2 GE 171 2 SSt.Adl SWE J Qe NAv PM/NAV BM 8M oP !
29 N - . . .. ! 7 2 GE*7 238 2 SSt,Ad( R Ro Je Lt NAvw/NAv F F or ’
28 2 £25 0 wE M 2 WE 2 7 2 WE 18 1 Adi aL Ra Oe N IW/IN 5™ L] op - 8
21 2 754 0 AS W 2 WE 2 ) 1 WE 118 Adl iR J Oe NAv NAv N N o 4
28 2 489 0 Navy @ 2 NAv i 7 i GE 130 1 NAv R Ag ) N2 NAv/N GE GE NAr '
29 1 NAv  NAv NAv  NAv N NAv 3% 8 2 GE n2 $5¢,Adl 0L Ro Oe Oe NAviNAvY LN LN N st
Mi] N . 23 86 z weE 185 2 Adt 18 ] De NAy PM/NAv FO HCC ae '
3 2 NAv O NAv M NAv 15 6 2 GE 44 2 $S1.a4! o 4 Oe .15 NAwWNAy NAv NAv NAv
3 N PR - 35 2 2 GE 79 2 Adl,CuN iR NAv  De .. NAwNAv GE GE N
13 ? a1} 0 PAVE | NAv 2 8 2 GE 148 1 At 18 Ro o1 De LAW/L AW NAv NAv No
A N 15 3 2 WwE 103 ! CuN WE Ro Oe .3 NAwNAv BM BM op
% N NAy 1 1 WE? 93 2 Agl NE J De N IN/N WE WE N
36 N 21 8 2 wE 143 2 $St NE J De.R0%2 N2I37  PM/N N LN NAv
N . . 1 3 2 WE 36 2 Ad IR Ro Oe De2! NAv/NAv NAv NAv NAY
3 2 Sel v AS M GE 15 & 2 GE 30 2 CulN aL J De L3 WINAY M oM N
3 N - 2 § 2 GE 60 1 SStAd! vs Ro Sofva N IW.STW/N FO F N
MUNICIPAL AND CDOPERATIVE INSTALLATIDNS
1 2 1026 0O v AC 15 7 2 88 150 1 S8t s Ra De NAv LAW/ Nav NAv N
EEIY 25 2 WwE 178 1 Adl NAv  3g De .31 IN/NAY NAv NAv Nav
122 Nay S NAv M NAv 25 7 2 GE 165 2 5S1,CuN  WE Ro Oe De NAvNAY NAv NAv N
43 N . 35§ 2 WE 8¢ SSLAdl  NAv Ao De NAv NAv NAv NAv N
“u N 2 2 2 GE 58 2 S8t IR RaJ De NAv NAvNAY NAv NAv N
15 1 W1z g NAv NAv 25 6 2 S 80 2 Ad SWE J Oe NAv HT/ NAv NAv op
15 N . Js 9 2 GET 9§ 2 §5t SWE fn De N CuL/i .. M BM I
0N ? 3 ) GE™ 50 2 SSt.Ad oL Ro De Oe cuLs M BM N
8 N PAT 1 GE* 21 CuN us Ro De .. NAwNAY NAv NAv N
e — I LT Ye— " S AT S L T o s s
MANUFACTURERS EE - Enginh Electne Co Ltd MS - Maryland Shipbuitding & Orydock Co Cir - Circulsr
EL - Ecodyns Lid NOV - Novenco Inc Cr - Crugeod -~
AC - Alhs Chalmers Manutactunng Co EM - Electric Machinery Manufsctunng Co PEC - Pesbady Engineering Corp CuN - Covoﬂlmcid ‘g' %
ACP - Allis Chaimers Power Systems, Inc F The Foxboro Co PM - The Parmunt Lo Cy - Cyclone
APC - The Air Preheates Co, Inc FiS - Fischer & Porter Co PP - Pacific Pumps Div, Oresser Industrias inc 0 Damper
AS - American Standasd, Inc FO - Fornay Engneering Co - RA - Raymond Dw, Combustion Engineering, Inc 08 - Ory bottom *.
88 - Brown Bovent Corp FW - Foster Wheeler Corp RS - Riley Stoker Carp De - Demuneralizat®
BF - BuMalg Forge Co GOt - Guif Degremont, lnc SIE - Siemens AG BiC - Owgrtal computen,
BJ - Byron-Jackson Pumpt, Oiv Borg-Warner Carp GE - General Etectric Co STW - Struthers-Wells Carp 050 - Distiliate oif
BLH - Baidwan-Hami(ton Co GF - The Green Fuei Ecanamizer Ca SWE - Southwestern Engsneening Ca €A - Excess air s
BM - Baey Meter Co GW - The Graver Water Conditiamng Co WE - Westinghouse Electric Corp Eva - Evaporstor
BPC - Bingham Pump Co HAP - james Howden & Prrscas of Canadae Ltd WM - The Whitlock Manutecturing Co Fs - Fuel in storsgd 4
BRP - Bruce Preties & Ca. Lid HEC - Computer and Instrumentation Ow, WO - Worttungton Carp - Fub - Fuel at burmes ° A\
8U - Buell Engineering Co, Inc Westinghause Electric Corp YU - Yuba Heat Transfer Corp G -G
BW - Babcock & Wilcox Co HOW . Howell Instruments, Inc ZU - Air Syrrems O, Zurn Industnes, Inc GR - flueqas nﬂ"‘“"”“‘
BWL - Rascock & Wilcox Ltd HT - Hungertord & Tesry, Inc Gt -G tempenng KT
CAP - CA Parsom, Ltd (BM - Internatianat Business Machines Corp SYMBOLS = H2 - Hydrogen - ﬂ:}‘!}
CE - Combustion Engineenng, (nc {N - Intidco Praducts Co H20Q - Water d
CES . Cornbesmowfmgry Supertheater Ca, Ltd iR - Ingersoil-Rand Co ABr - Aluminum bronze HF - Honzonwl flare &
CHH - Chicago Heater Co IW - ltnais Water Treatment Lo Ad - Adminsity brass Wi - Horizontaf in f
C!R  Canadan Ingenall Rand Co Ltd JOY - Joy Manufactuning Ca Adl - Admuratty, intubited . Hyb -Hybnd 'é‘
COC  Cochrane Qwv, Crane Ca KXX - Kuhale, Kopo & Kausch AG Aig - Aluminum brass HyC - Hyduullc caupling
CRL - Crott Reynalds Engineering Co, lnc LA The Louss Allis Ca, Inc AnC - Analog computer 4 -Steam et ejectar
CUL - Culligan (ndustriai Systems Oiv, LAW - LA/¥ater Trostment Dy, Amt - Attemperstor L - Ligmite
Cuiligan USA Chromatioy Amencan Ca BA - Bladed airfoil M - WMotor
CY - Cooes Vulean, fc LN - Leeds & Northrup Co Bai - Baianced MAn - Monitonng and '"‘Y:"
o Delaval Tystine Jnc LOD - Lodge-Cortrell Ltd BC - Backward-curved bisdes MAP - Monitoring, anelyss !
0P 0amond Power Speciaity Cacp MLW MLW Worthington Ltd BO - Balanced draft . partiat contral
EAl - Electronicx Asacuies, inc MR - Milton Ray Co c - Ceal, brtuminous Mg - ¥ gresium ox!
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FEEDWATER HEATERS

T
FUEL AND EXHAUST

|
T f 1
s z Drve ' £ “ .o ! Fuel ‘ Soathiower
< Z [ poa
: < . % - - I I . { 1
H < B . Do Ee T | . N ] ‘{ j
S S T, S - F - - H = 13 = | 5
s & 0= = b2 pELD e TE) S | | 5% Pox |8 B E
z - > 5 T B £ . £ e Pt e°& ¥ | o I eEE &= - 2ol 39 'S o
: : < H = g s |} 2l F ! Er X =2 P x®z - 23 23 € 2
: 0 §F CfF osos ool | * EE |z | £ 2 |§3\= ] l iE E€léf I
3 z -~ T > 2 0 o= a [ H =2 £ - > "o = L H =3 - =
< z! & e s 2020 2 1= 1 2 zL o s fis Sf@e | o= &3 o%laes | = =
. wAn 2 7900 4696 (RS Tiowo27800 DL 23} 546 YU c 19 840024 43¢ No An cv 1
‘s Mant 13 13800 3258 (R mvC WS 24 600 FAEN 475 YU G a5 8065 ! Yes Nav Ar  DP 2
3 Wan 1Y 131400 3256 JR - kyC WIS 24600 2153 415 Yy Cr 145w NAv 1 Yes NAv  Ax NAv 3
S wman 2 7950 3110 1R S TRC15700 WE 2 509  SWE 030.Rs0.G Y 8075 3% No St tvoo4
“ MAn 2% Nav 3530 BL S T 17566 GE 2. M 473 CHH.Yu c 971258 8032 NAv No St DP 5
wAn | 126504570 D¢ S Tiie 34800 QL 21 548 WO c 12 7482 s No St DP 6
. > g2l 498t F S Ties p1sp0  GE 21 519 FW Css 125 8676 35 No Ar DP 7
.owae ! £700 3827  NA, S TA 13577 NAv 1 517 NAv c 12 9100 25 Na Ar  OP 8
; wan 1 11550 1230 OF < T 1702% wg 1 362 STw Cr 194 10,400 0 No Air oP g
$ O wap 2 NAL NMAy LS Te13000 GE ! 487 FW YU “ 83 8062 t2 Na St v o
. WMAP 27 4500 278 PP S Twer 13506 GE 2 2ia3 a4 vu c 108 NAy 3 Ne St pr
v M S5 g0 B S T 8430 GE ! 02 e we RsO 18 8950 oS M0 Fub S [NV
. 1006 es2¢ 0L S T NAL WE  NAv NAy S04 SWE Rs0.G NAvy 9300 2 Yes Fub St op 13
¢ Mon 900 4375 0L S Trrio 31500 DE 1 2531 501 SWE L 68 99002 U6 No Ar CV 14
§ men 2 w00 }BOR 5 TOT 11429 GE 12 24%Y  48) YU c 84 9300 06 No St cv 15
- Mae 2 2340 2926 PP S 9500 GE 1 2/423 493 YU [ 92 9900 07 Na St v 16
Towmae 27oa0ne athy b2 S Sroaresg oL ) usT 438 WE €6 143035 Nay N No Aar Vo1
T wA- 1t BJagiioo0t iR $ i 16200  GE 487 MLW.CHHFW RsO 183 9161 NAv NAv St op 18
2 4gac 30SL,  BX 0§ Taar 990 wE 21 4450 451 BLH c 12 9375 ¢ Na St oF 19
£ wap 1t B0 el TP s T 16800 Gf 485 Fw c 123 5 No st v
L MAn 2 4500 3200 0L Reg MST 10000 GE 1 470 YUBLH.CHH RsO 177 7728 28 No Nav St v N
T man 6790 783711 PP ¢ Twae 17434 GE 492 CHH STW RsQ 18 9300 NAv Yes Fub St v 2
© MAn 1w 9000 200 DL S TM 15700 GE 1 489 YU.BLH.CHH [ 1.7 1193 29 No LS v 23
o PAn D 320 30 oL 5 Tuee7sdl GE 1 485 Yy c 122 NAv 0% N St v 24
Z  man T o730 29% oL 5 TESOI3EE GE 450 YU NAv NAv 9550 Nav - NAv NAv ... 25
B 1, 7600 295 OC S TI 16200 WE ) 478 SWE.CHH Lo 185 7924 0% NAv A 0P 26
& WAP 1 B30 2266 OL S TaA 1000 DL o1 353 YU RsQ.Cr 19195 8750 03 Mg0 Fub St v
) 1 B290 3100 IR HyC MtS 12.000 NAv 1 NAv WE RsQ 183 9079 NAv Yes ... 8% Aw vy 28
ye 7300 3007 NA. Reg Tler 14686 NAav 1 536 WE C 107 917590 23 No Arr P 29
K MAP 2 3000 2646 DL ML M 5000 GE  NAv NAv NAv c 37 NAv 12 No Ar 0P 30
S MAc 2 3192 6ge2n PP 5 ¥ 7000 GE 1 1143 487 STW c 88 8032 ) No St cv 31
2 1430 180C (F Rec M 2000 GE 0133 267 WM 0s0.Rs0.Cr Vo 8870 03 No St [T ¥
2 2379 3218 AC Reg W 5500 AC 2323 482 Y c 118 9337 14 No St DP 33
) .2 2850 2300 P°  Rec M 5000 GE 022} 359 WE.CHH Rs0.G 1881080 10000 05 No St 0P 34
) AP 1 1095 1430 8PC Rey M 1250 we 1 N/223 250 COC G 1050 9140 N N N 35
g MAP T 3030 2088 WO D W 4500 GE ) 23 412 YU G 1000 99402 N Ne N 38
2 7520 2899 PP HyC M 3500 AT 23 475 YU 050 19.5 950020 03 Ne ... N L3
? 1750 2400 DL Rec M 3000 wi 1 3.223 476 STW.CHH Rs0.Cr 18183 1876 1 MgO Fub St pp 38
- H 1335 2403 AT MyD M 2500 AC 2 3713 464 STW.LAW [ 1096 8155 o No N ]
mc» MonSt 2 3841 3200 OL 5T 7080 oL 2 333 467 SWE L 7 0830 08 No .. &t 0P 40
B Mar 7530 2950 NAv § 743 14600 WE ) 2:8 485 NAv 0s0.G6 e 9474 g4t No Nav  NAav a1
N NAV NAy B T 2000 GE  NAv NAVINAV NAv NAv [ ng 8N 35 No . Au e 42
2 1860 2300 NAv HvC M 3500 NAy 1 2/373 266 NAv Ds0.R0G . " 98504¢ NAv Yes fub St pP 43
2 1300 S1951% IR Rec M 2250 NAy 1 NiZ 220 NAv RsO 185 . 1 NAv St DP 44
7 1530 2500 B Reg M 3000 GE 22 380 SWE .6 103.1000 9500 ! No LS 0P 45
: 830 1500 PF Reg W 1250 we 27 823 YU G 1000 NAy N No N a6
N 800 2100 AL Reg M 1250 AC 1 21 468 SWE G 1075 9205 N No NAv  APC 47
— 2 NAY  NAY  NAY NAL M KAy NAy 1 22 433 NAv 0:0.6 .o 10.800 0.8 Yes  Fs St 0P 48
J— . ez - B g
AY - - i -
m- - .. .. surtup and washed RsO dunng normat y ."§5 - Date are for sach of four bollers -+ 79- Qe motor rated 6000 hp, one 1250 hp
T operstion, For data on the combusnon - -7 - 66 - Data are for esch of two bollers . 80 - Data are for the main feedpump. N
T turbine, tee page S¢12 - - - 67 - Data ate for the main feedpump. Standby — - Standby pump, manutactured by DL, n
- Standby umit . pump, manufsctured by DL, I8 [ 11 -+ rated 4500 gpm. itadrvenbya ...
B . Dne motor cated 1250 hp, one 300 hp 3560 gpm at 3001 pag. 11 I8 driven by . 10.000-hp motor .
. Ds0, 18,984 8ruNb; G, 1068 Bru/cu ft an 8000-hp motor menufectured by GE .- +. 81 - Data are for the main feedpump. .
- Piimary tteam sourTe, mem-turbeae 68 - Primary steam source, cold rehest; - T - Startup pump, manutectured by OL, is
bleed, secondary steam source, man < ¢ L1 secondary steam source, mein seem © ~ 7 . rated 3180 gpm a1 2620 pany. 11 is s
steam and suxihary bosler R B9 - First rehast, 1025 F;sscond - - driven by 8 5550-hp motor manufactured .
5 . Coal s traasported via five bt trens, ' reheat, 1050 F - i . !
compnsed of 600 cars snd 22 locomotives. -~ - 0 Fanst reheatars] 24,000 sq f1; second 82 - Steam-<cou a1r heater
$6 - Tomt autput tram two bosers supplying reheater, 167,000 5q 1t . 83 - Primary steam source, main-turbine
steam 1o one turbne generaiar 71 - All tandem-<ompound, indoor units bieed; secondery steam source,
Other bir data pertawn o ndividual umts uniess otherwise specified auxiliary boiler o
§7 - At 86 6% etticiency ) 72 - Data are for the main {sadpumps. A B4 - Data are tor the main feedpump. .
%8 - Dara are tor each of two 50%-capacity 2800-gpm motor-drivan pump o - Startup pump, manufacrured by IR, it .
- teedpumps. Primary steam source, inter- s avariable for startup serviod B - rated 1790 gpm a1 2000 psig. Reguistor g
4 mediate-turbine exhaust; secondary 73 - Data are for the masn faedpump. A controls fiow; separate 2000-hp turbine
e . - $163M SOUTCE, MaIN Steam Of BUXIIBry startup pump, rated a1 40% of full 15 the pnme moves
tangennal burners baner A motor-dniven feedpump capacity, atso 13 nstailed 85 - in fuet tine
matrol pravided tor sarug sennce 74 - Compartmented noztie 86 - Cata are for the main feedoump. -
AN 9 - Sup-bituminous coal ¢ o 75 - pH control: phosphate infection Startup pump s rated 3650 gpm
e 60 - One rated 219.500 crm, one, 162,500 27 . 76 - Primary stesm sourcs, mein s1eam; at 2748 pwg. It is driven by 8
LY e © 1 One rated 345,000 cim; one, 262,000 - . . & secondary steam sourcs, auxihisry bir 6000-bp motor s
: RN " §2 Sewage eHiuent s treated for bir mexeup ~ .77 - Data wre for the main fsedoumas. - 87 - Flash evaporation . .
of fogtnotes! 83 - Combinedcvcie piant, 135 MW & generated Srandby pump, manufsctursd by Bl s -
s Dy two gas turbines. £ or data on combus- . . rated 3060 gom st 4573 pag. flu -
e plant, 20 MW 11 generated i tion turtaes, see page 5¢12 - dnven by a 12,146-hp moter
- 64 - Based on ol firning . 78 - Steam source: coid reheat only T 7 e
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Gas Turbines

L Lheh SRR

The oas-lurbine market is stronger than
ever and Jppearx o be OTC‘\\ ma despne
redictions of a few rcpulabie sources

that sales would taper off bv 1972 and

gaxerane approximately 2500-3500

YW /vr upnl about 1980 In fact. about
00 MW of gas-turbine generating sets
ere sold n the first half of 1972 alone
p S 12-5.1%)

K Several \ears ago. saome experts
fplcked the eul\ 1970s as the ume for

\"5" gas-turbine sales to peak, Thev felt that
¥ orders were being placed b_\ utihities

% solelv te fill the generation gap created

mw. *h»wemg

when nuciear central-station licensing
- and environmental problems delaved
lhe startup of these plants However. 1t
_now appears many uthines recognize
that gas wurbines should not be consid-
ered mcrel\ as a slop-gap measure. but
rather as an important part of their svs-
tem’s generanon mix. Evidence: orders
receied by a few manufacturers for
_open-Ciale unite wnhostartup daes an
g 1978 and bevond. and the oopu)am\ of
45 preengineered  comdined-cycie  plants
} (table. above,
‘% At least one manufacturar predicts
& orders will conuinue at the current rate
. of about 60007000 MW /vt for another
cwx. vear or two This penind should pe fol-
, lowed oy a shent aip in sales. assuming
large nuciear units come on-hir. 1n sie-
nificant numbers But thern. aiter wtib-
= ties nave had sufficient ume 10 reassess
. their generauon mux and future reguire-
¥ ments. oraers are eapectad to increase
and probably exceed ievels autained 1n

- Ihe eariv 19708
E’ 5 Combined-cicie orgers have conme on
" strong afler about @ sia-month lull thai

}
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Central Vermont Pub
Service Co

: Gas-turbine sales still climbing

Recent surge in combined-cycle orders indicates these units
Wlll prove stiff competition for peaking/cycling boilers

By Robert G Schwieger. Associate Editor

followed the first orders anr-unced last
vear (POWER, October 1971 pp 103
139). Manufacturers are encouraged
that these plants will play & major role
in midrange generation. Even utilities
that do not have gas turbines in their
svstems are showing considerable inter-
est. Remember that combined cvcles
were difficult 10 promote in the early
davs because the preengineered concept
was refativelv new. and because some
utilities were dissausfied with the reha-
bility of gas turbines in peaking service.
Several reasons exist for the surge 1n
utility interest:
= High availabilitv of gas turbines can
be achieved when these units are oper-
ated at relatively constant load for ex-
tended periods and when thev are
maintained in accordance with manu-
facturers’ instructions. Example: the
outstanding performance of equipment
in pipehine senvice.
~ Some old fossil-fired central stations
are not operating as well as expected 1n
cveling service
— In some cases. 1t 1s more economical
10 order a combined-cvcie plant than to
invest capital in pollunon-control
equipment for an older station that
might not withstand the ngors of cy-
chng operation
= There 1s hule operaung data 1o sup-
port vendor ciarms of high rehabihy for
boilers and turpines designed specific-
ally for peakingcyvcling service
— Environmental impact of combined-
cveie svstems should be less than that of
peaking/cyveling uniis because ol re-
gucec coohing-water requirements and
the uulization of nigher qualiny fuels.

No. of Tatal
Company units power, MW Mfr Startup
Pub Service of Okiahoma b 240 WE 73
Pub Service Elec & Gas Co 1 140 TP 73
Jersey Centraf Pwr & Light 1 325 GE 74
Ohio Edison Co 1 . 240 GE 74
Duquesne Light Co 1 270 GE 74
Houston Lighting & Pwr 2 600 GE 74
Louisiana Pwr & Light Co 1 200 GE 74
Pennsylvania Electric Co 1 250 - 74
El Paso Electric Co 1 240 WE 75
So California Edison Co 2 520 WE 75

275  WE 77

gy

O Construction costs of combined-cvele
plants are relauvely low because most
components are assembled at the fac-
torv and shipped in modules to the
plant site.

Reducing NO, from gas turbines

Perhaps one of the biggest problems
facing vendors of preengineered com-
bined-cvcle svstems 1s the reduction of
nirogen oxides (NO,) from gas tur-
bines. Although the most strigent NO,
laws 1n force todav can be met by inject-
ing demineralized water into the com-
bustion chamber. this method 1s expen-
sive. Most gas-turbine manufacturers
feel they will be able to offer a combus-
tor that will munimze NO, without wa-
ter imecuon shortly after Environmen-
tal Protecion Agency determines an
acceptable procedure for calculaung
emissions (POWER. Sept 1972, p 84).

Regarding the survev pages. note that
no orders were received by the follow-
ing companies during the survev period.
June 1. 1971 10 Ma\ 31 1972: Tokvo
Shibaurs Electne Co. Lid—~Toshiba (Ja-
pan). Stemens AG (Germany;. Franco
Tosi. SpA (lialv). Sociéle Anonvme
Cockenll-Ougree-Providence (Befgium)
and Ateliers de Construcuons Elet-
niques de Charleror (Belgium).

Free-world manufacturers of gas tur-
bines for utihiv and industmal service
{larger than 1000 hp) that did not re-
spond to the POWER survev: Auto
Diesels Braby Ltd (Great Britainj.
Dresser Industnies. Inc (U S). Guiehofl-
hungshuetie Sterkrade AG (West Ger-
manyv) and NV Motorenfabrniek Thom-
assen {Netnerlands).
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: AATING AND CONDITIONS )
- i 3
. [ R , Minutes to resclt
i ) [ = I = l x ‘: | narmal power
! Col . 2] = z is
COMPANY EQUIPMENT : ; | £ 2] g . . ! i3
LOCATION : i ] - } R N £ 1% a3
.l P o H .
CE I35l 3 1) 3 0213 5= a
|2 328 (i 2| 2|z |e.] 23 2
A _ | 520 2 3 |3 H H 22 g3 3
E 3 I El: %) oz 81 2% z
S P = B H g =
| 3 | 2 133 z2lz.4a 1l < £2l 22 3
1 Geargia Power Co GAl ... .. w-501 633 PP No 844 ¢ 59 §9 59 6 20
2 Northecn States Fowes Co dlue Lake, UN Mega-Pak 3t 4 PP No 484 1000 30 L 0 13
3 lecsey Ceatrat Power & Lignt Co. Hoilland Twp, NJ MS 7001 47 Bl No 447 3 80 0.
3 Wisconsin Public Service Car West Marinerte, W Twin Paci? 125 PP Yes S - 3 l
S City ot Cape Town ..o Cape Town, South Alnea Mod Pad-40 12 PP Yes 40 1000 80 1 1
§ Floniga Power & Light Co Fr. Lauderdale, FL . O ER-224 1249 PP Yes 38. 1000 80 427 80 5 1
7 Viaterand Electrie Uity . Vineland, NJ ... WE w251 148 PP Yes It . @ 59 336 54 20 10
3 Consatidates Edison Coof NY, Inc...  New Yorx, NY GE  MS 5001 1645 PP Yes 20.1 . 0 35 ns . 35 0]
9 US Navy Propuinion Test Cenrer Teenton. NJ TP FT4A-NILF ) MD No T X 90 ... 308 %0 .
10 feeeport Electric Jept. ..o ... .. Freeport, NY CW  Mod Pog-20 PP Yes 20 .... 1000 80 PN 3 2
11 US ArForte . e, GUY L L Power Pact? 118 PP Yoy : PR B 8 3
12 Gaiden Vallev Zlectnc Assa, inc . Fairbanks, AK . GE  MS.5001 148 PP No 175 0 30 N 3 .
13 Acaguan Amercan Qi Co ... Uthmanwvah, Sauds Aragr GE  MS-5002 244 M0 No 030 120 e 0 ..
14 Nolverine clectnie Carp, Inc Hersey, Mi .. CBC Coberra 12§42 2 PP Yeg nao 0 80 12,5 80 8
15 Frankho Muncioat Plant ... Frankhin, LA 0 EA-113 1 PP Yas 92 ¢ 35 - H ]
15 Whictigan Wiscanun Pioe Line Co . Guif of Mexnico .. ... GE  Ms-3002 242 Gh No 1000 80 10
17 Uniga Ou Co 21 Canaca Ltd Ludo, One., Tanads. £9C Coberra 125 5% Gh Na 12.5 1000 30 . L. ; L.
18 Kioecener Humnoidi-Oeutr A West Germany) AV TE3S L3 PP Yes 35 = 80 42 . 80 1 H
19 Quasis Prgene Ca . .. ... XU ... A G740 1932 Gh Yes [} 59 ... 58 %0 4 4
20 Tennessee Gas Pipeune Co . . Panis, IL ALN SOT-K{31M 21t Gh Yes 9 $0 .. . .
21 Amoseasine .. .. .. ... Libyat ... M) €$3000 g Gh Yes L. j 59 i L e
22 Amoce taternatignal, Ltd . GuiofSuez. SO M03000 g3 MO Yes .. ) 59 1 . .
23 Alberts Government Telephone Comma  Calgary, Alta., Canad: S0 GSE3Q00 27 SP Yer 25 e 1 . He
24 Aby Ohads Petroieum Ca, Ltd ... ... Persian Gult SG¢  G5C3000 3 8! Yes 24 59 1 e aess
25 Petroieos Meuicanoy Mexico! £8C Coverra 30 5 Gh No N 1000 80 4 30 . .
26 Natonat lraman 0 Ca . .. frant ... AV TF25 3 ?d Yes . i 30 . 28 0 1 1 ¥ aene
21 Camowned Constructors Lo .. Whate Plains, NY NAT Viking$8G 330 PP Yes 12 53 .. . 1 L. UE
23 Chicago Metropairtan Sewage Ctucaga, iL NAT  Vikng-LD ) TE No . [1] 59 1 1~
19 APCOI . .. d ' NAT  Viking-COG/T 8 TE Yes 10 9 53 1 3
30 Abe Ohati Perroreum Co Lid ..., Pernian Gulf ...oocerieerceeneee. NAT - Viking-COG 8l No 1 a 55 1 ua
31 Oowell Div, DJow Chemicat C Mobue, AL .o SO IPPI0OQ 10 MD Lo 12 . 1
32 Chevron Od Co . . Ft Saskatchewsn, Alt S0 M01000 550 M0 .. 12 0 59 1
13 Amoseas inc Libya! S0 €81200 1053 Gh Yes P I 59 1
34 ity of Andover | e Andover MA S0 GSE1000 152 SP Yes LE) P 59 1
15 Pacilic Teleonane & Telegragh Ca ... U s . SO K5100G4 8 SP Yeg 0.8 .0 53 1
36 Amoco Canaca Pettoteum Co ........... ft. St John, Aita., Canada... 50 GSC1000 258 TE Yes 08 .0 39 1
——a e - R A W Y PN
!
¢ -~
' . — -
MANUFACTURERS © <Bewqgaag - - . SP_ - Standby power only ¢
- Basa load SpT - Speed/time ERE - -
. AKT - AEG-Kanu Turbinentabk GmbH - Bisge-path temoersture Spv - Supervisary (telemetry)
+  ALN - Detrou Diesel Allison Oy, B - Cansanular combustor - ---. Ta - Turbins exheust {blade path} o
. Ganenai Motors Corp - Campressor discharge preswure TE .- Totsl sneryy . .
ALS - Socets Generais de Constructions - - Comtinanon, combined cycle T -Turtine inter - * - 3o T e -
Etectriques ¢ Mecaacques (ALSTHOM) - Crude od v e = T8 - True shaft I L -
AV . Lycoming D, Avco Cotp - Compressor bleed vaives - - TwS - Twan spool T T 1T et e o .
B8B8S - Brown Boveri-Sulzer Turbomachinery Ltd - Duaf fuel Vel - Vertical combustor . - -
C8C - Cooper-Bessemar Co - Dustitlare ail Vig - Veratle inlet quide vanes
CW - Curtis-Wright Corm - Qirect wars
Fia - Fua1 SpA, Dwruone Mers - Electronic FOOTNOTES
GEG - GEC Gas Turbines Ltg - Engune cxse
GE - Generai Etectric Co - Ejectrahydrutic ] « Various locations
HIT - Hitachi, Ltd - Elsctromagnetic 2 - Ind t Petrob Co
HS - Hispeno-Suizs, Divisran de la SNECMA - Electropneumatic 1 - Exact Iocation nat availabie
18 - Ingersoil-Rand Co - Natural gas 4 - Manufsctursred «v Mannheim, West Germany
JBE - John Brown Enginesnng Ltd - Gay handiing 5 - lrsnan Electric Power Geosration & Tramsmussion Co
KWU - Krattwerk Union AG - Harizoatal combustor & - Undisclosed 7
KV - A/S Kongsdery Vepeatabrikk - Hydraulie 7 - Ratig of shsolute ischarge pressure to sbsafs I dniet preswure
. MHI - Mitsubishs Heavy industries, Lid - Inlet sencer 8 - {n some gas-turtine packages, turbine driving the externsl laasd ~ compressor, pump of genersto
NAT - North Amancan Turbios Corp » Integrated - examgie — i mounted on a thatt sepsrate from the gas-generater’s compressor snd. mrhm'“1
NP - Nuowo Pynone SgA - Kerasend (¢t A ttus maching is called tha free {or power) turbine. Packages without o free turbine develop powe
ORE - Orenca Lid - Machamcal desve external 10ad and gas-generstor compressor with the tutbine described undar the “Gas geoerst
PH - Pract and Whitney Awcratt Dy, - None v 9 - Alsa exhaunt silencer and soundproof buifding . J
United Awrcratt Corp NAp - Nat appircable - 10 - Also exhauxt niencer R
RR - Roils-Aoycs L1d - Open cycie - 11 -~ ALN offers five verwons of its 507 engine: 501-K5, 501-K13 snd 501-X16A lmmmtm"‘!‘-5
' RUS - Ruston Ges Turbines Ltd - Pump drive . 7 501-K15A burn Iqued fust. K5 and K14, simitas in performance, have base-load ratings of 140
SO - Solar D of international Hervester Ca - Praking power and standby the ambient BOF; . $88 level; turbwne-unlet
STA  Swsh-Lsvat Turbin AB - Recovery cycla with turbine speed, 13,820 rpm, K13 and K15, aita mmilac in performance (detad in tebulstion. b
— TD - Turbodyne Corp xhaust 10 bowler - firststage blades snd venes ta permit ighet ges temperatures 1 turbing injat. Hence, power 9%
. TP - Turbo Power and Marine Syrtems, lnc - Regensrstive cycle . 2bout 15% over the K5 and K14 models. K18A performance o comparable to the K13 axeapt {
. WE - Westunghousa Etectric Corp - Relative monion batween R which ofters additional speed faxbikity. Other units said during 6/1/71-5/31/72 sucvey per
WKA - Werispoor-Amsterdam NV dearing cap and shaft — Potomac Telephane Co, Battimore, MD (2 umts, K 14), generator drves; Trunkiing Ges Co,
« Residual ot T (1, K13} snd Longville, LA (1, K13}, comy driver; Pectfic Teiaphone & Telsgraph Co, LS
SYMBQOLS - Relay {2, K15}, Sen Francisco, CA (1, X15) and Oaktand, CA (1,K15), ganerator drnves; New Yot T'
- Sapsrete New York, NY (2, K15), generator drives; Werren Petroleum Co, Cameron, LA (1, K13). £0®¢
Ac - Annular combustoe - Stack {manifoid) Northern Natursl Gas Co, Huga, MN (1, K13), compressor drve: Kansss-Netiraska Natursd 6=
Ace - Accetergmeter - Salid state Lakin, KS {1, K13 and Scort City, KS (1, K13}, ganecator drives; Coastal Strtes Gas P'ﬂduf",‘
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17 4 3600 N N N 16 Ac 3 Yes 1SV 3600 Sol/EP 4 BpT.Sk  Yes Cv SpT  Be  Yes Iy 1
17 5 3600 N N N 1 VeC 0s0 Yes 1S9 3600 . L
7 3 3600 N N N 10 CaC DsO.Ce0 Yes 15110 3600  Sol/EH ¥ Te Yes Vi BpT30 Ael Yes g 3
IR Y A =2 1 1 2 8 Cal G.DsO Yes 1S5 3600 Ryl .16 EM \C Yes Cv SpT  Ec  Yes Iy 4
7913 11 1 1 2 ] Ac  DsO Yes 5% 3000 Ry/EH E T R % $pT ... No Iy 5
181t 1200 8800/650MY 1 T 7 8  CaC DOF Yes 1S° 3600 Ry/E ¥ TiTe  Yes TwS SpT  Bc  Yes g 6
1€ 3 assa N N N B A 3 Yes IS¢ 3600 Sol/EP 2 Te/Sk Yes Cv SpT  Rel Yes g 7
11 ? 510, N N N 10 GCal DD No IS0 3600  Sol/EH s S Yes N SpT  Bc  Yes Iyg 8
TE e 3600 6o+ 12 8 L K No IS 3600 Ry/EH EM T N Cv SpT € Yes NAp @
2613 trpid i 1 ? 8 Ac i Yes 1S9 3600 Ry/EM 13 T Cv SpT ... No I 0
7 t3a yn " 1 1 2 8 CaC G.DsOK Yes 1S% 3600 Ry/ .16 EM T Yes Cv SpT  Ec Yes g 11
13 2 S100 N N N 10 CaC & Nc IS+ 3600 SolEH EM Sk Yes N SpT Bc  Yes g 12
15 1 5106 1 1 i 12 CaC OF Yes iS¢ 4670  Soi/ER Em Sk Yes N SpT Bc Yes NAp 11
17 ? 1650 i 1 1 £ Cal OF No 1S9 3600 Ry.Sol/E € Te Yes Cvvig SpT  Ret No g 14
78t 17213 8600.63501 1 1 1 8 CaC DsO No IS 3600 Ry/E 35 T Te Yes TwS  Sp¥ Bc  Yes g 15
15 1 6900 1 t 1 6 CaC G No IS 6500 Sol/EH £ Sk Yes N SpT Bc  Yes NAp 16
7 3 7500 1 1 2 8 CaC 6 Na 157 5000 Ry/E £ Te Yes CvVig SpT Ret No NAp 1)
2 7 18 000 1 1 2 1 Ac  Ds0 No IS 1500 Ry.Soi/E E .. Yes Cv SpT . Yes g 18
14 N 13 800 1 1 2 6 CaC DF Yes 1800 13800 Sot/EP EM T Yes Cv SpT Rel  Yes NAp 19
14 4 13.820 N N Y 6 CaC G No iS00 1200 Ry/E . T Yes Cv BpT  Acc No NAp 20
Al 2 14,300 1 1 1 1 Ac 6 No .... 14300 RySoi/.... ... 38 TSk Yes Vyg Yes NAp 21
N 2 14,300 1 1 1 1 Ac G Na ... 6000 RySoll.... S35 TSk Yes Vi Yes NAp 22
n 3 14,300 N N N i Ac  Ds0 No IS0 | Ry.Sol/. ... L35 TSk Yes Cv Yes hg 23
n 3 14300 N N N 1 Ac G hNo L Ry.Sol/. ... L35 TSk Yes Vi Yes . .. 24
14 2 11,650 1 f ! 1 Ac 6 No 15° 9000 Ry/E 13 Te Yes v Yes NAp 25
] 1 18.000 } 1 2 1 Ac  DF No 1510 3850  Sol/.... £ Lo Yes Cv Yes NAp 26
1 1 17.100 N N N 1 Ac Ds0 No 1S 1800 Ay/EH EM Te Noe N No Itg 27
) 1 17100 N N N ] Ac Df No  ISi38 3600 Ry/EH EM Te No N No g 28
1 i 17,100 N N N 1 Ac 0s0 Mo 1538 1B00  Ry/EM EM Te No N No g 29
1 1 17100 . . R | Ac PG No 1S9 1B00  Ry/EH EM Te No N No Itg 30
8 2 1 1 1 1 Ac  DsO No ... . FET P R . Lo Cv 3
] 2 22 300 1 1 { { Ac G No 1510 3600 Ry.Sal/.... Sk No (v No ... 32
[ 2 22 300 1 1 1 1 Ac G No IS0 22300 RySoli.... 35 Sk Yes Cv N No NAp 33
8 3 22.300 N N N 1 At DsO No 15710 1800 Av.E/ ... 35 Sk No Cv SpT g 34
8 3 22,300 N N N 1 At OsO No 1Si% 1200 RyE/.. Sk No Cv SpT ttg 35
8 3 22.300 N N N 1 Ac G No ISito | Ry Sof/. . I Sk NP P Yes Iig 36
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13}, compressor drrve: Naturat Gas Pipeitne Co of Southern California Edison Co, undistiosed location (1, — ~ Tennetse Gat Piml Ca, Wasren, PA {1}; and undis-
Johnson's Bayou, LA (1, K13), compressor derve; TP4-2C-10F); Wisconsm Public Servece Corp, undisciosed loce- -° - > _ . closed compsny.in Rumanis {5). Variations ordered as
sciosed company in Lake Arthur, LA (1, K13}, com- tion (1, TP4-2C-10F); Wisconsin Power & Light Co, undis- * pump drives by National lrenian Oil Co for varous undis- SRR
yor nve; Statz Univermity af NY ot Stony Brook, NY {2, closed location {2, TP4-2C-10F} . ciosad locations m iran (8 ums) oo
1o drrves, Citves Servmice Gas Co, Setanta, KS 21 - Twwn Pac senes comprisss several modets. Depending on the 33 - Mobile trauler instailatron .
compressor drive; Dasis Pipetine Co, vanows locs- - model, ambient conditions, etevatian, etc, normal-pawer rating 34 - Venatrons of ths machine ordered as compressor dnves by - —
Vexas (18, K16A}, comprenor dnves - will tail betwesn 36.85 and 63.6 MW, and pesk-power ating ) Colorada interstats Corp, Mocane, 0K (2 units}; El Paso -
Pac sacies comprisas several models. Dependingonthe .~ - between 39.8 and 65.6 MW, pas temperuture st power-turbine -~ MNatural Gas Co, lgnacio, NM (1); Humbie Oil & Refining -
bient condthions, elevation, etc, Normal-power inlet will be betwesn 1130 and 1250 F; pressure rstio, be- " Co. locations 1n Texas (4); imperial Oil, Ltd, ocations in -
il tall between 18 7 and 39.35 MW, and pesk-power  _ . tween 119 and 16.1 Alts., Canada {5}, Mountmin Fuel Supply Co, Lark, UT (1};
brweeen 21.7 and 42.95 MW, gas temperature st . - Oepending on modsl, speed of the high-pressure compressor . Noturai Gas Pipefine Co of Amenca, cations in Texes
e inler will be between 1135 and 1250 F; drive will be betwesn 8380 and 8840 rpm; low-pressurs drive, (4] Oasis Pipshine Co, focations in Texas {4}, Shell Ol Co,
y mso between 11.1 and 147 between 6280 and 6700 . Gult of Mexica (1}; Uman Qi Ca of CaMomn Conk
- Destitiate, remdual and crude oils, plus natural and process - lnlet, AK {2} -. I
geses saperately of in COMDINBUIOR - ~ 57 ses ol L Wi - Magnetic speed pickup -~ =0 -
sages - - - imputse generator -~ - -2 ~ Vanations of thes machine ordersd by Home Oil Co Ltd,
on the model, coeed af h-p compressor drrve will - Vananons of this machune ordersd as generatos dnns by Swan Hills, Alta., Canads {2 units), warterflood
8560 and 8750 rpm, speed of 1-p compressor Northern Statet Power Ca, veriaus locations in Minnesota (6 drive: Mobit Oil Corp, Coyanosa Stetion, TX (2], re-
2 %etween 6350 and 6650 rpm . unrts) and Pubhc Service Co ot Okishoma, Okishoma City, oK frgeranon-compressor drive; Oass Oil Ca of Libys, Inc,
ding on model, snsiog tontrok can be elecrohydraulic, - (2 ~ wn a PACE 260 combined-cycie system) . vanous focations in Libys (8), crude-od-pump drive; Shell
matic of electronic 26 - Variations of ths machine proered as generstor drives by Qil Co, undisciosed location in Louisiana (1}, waterilood-
FTAA-11LF wes purchased by US Aw Force for use 8ntah Coiumbu Hydro & Power Authonty. Port Herdy, 8.0, © T pump drve; Shell Canada Ltd, vanout locations in A, <
. Canads {1 unit) and Public Serwice Electric & Gas Co, Bergen, ) Canada (2}, waterfload-pump drrve
Power Pecs purchased during survey pertod for electric X NJ{T} 37 - Vanatons of this machine ordered &5 generstor drrves b
an: New Englend Gas & Elecuic Assac, Cambnidge, 27 - Varanons of this machine ordered as generator drives by Salt . M States T & Telegraph Co, Tucson, AZ ¥‘I
K BRPL unct, modei F T4A SLFI, Ebesco international Corp, River Project Agncuhurs! Improvement & Power-Dist {2 unitt); unit) and New York Teiephone Co, Nassau County, NY (2)
Jaquil, £cusdor (1, FTAA-11LF); Batsh Coiumba Hydro Northern States Power Co {4), Omaha Public Power Dist (2); _ 38 - Alsc soundproof building .
Auth, Prince Runen B C.. Canada {2, FTAC-10F} Potomet Electnc Power Ca {4); Louwsians Power & Light Co 33 - Compare maximum fuel flow to compressor discharge
i TP4-2A 90F was purchased by Wisconsin Public Scma {2]: Duguesne Light Co (3}; Phradelphia Electne Co (3); Ohig pressure
Edson Ca {2); M:Phenon Bd n' F\ablu: Unmws McPherwn . 40 - - Versation of this machine ordersd es generator dmﬁ by .

¥ tlectne generstion in West Marinerte, Wi -
jlwm Pacs purchased durning survey penod for electne -
mstion: Union Electnic Co. undisciosed location i

o (1 une, model TP4 ZA-11LF}, Flonda Power Comp,

Mo, undusciosed focations 1n New Jersey (8, TP4-2C-1LF);
g d Generai Elsctiic Co. undaciosed locations m Dregon
2C-1LF); Neormsia Public Power Dist, Hebron,
and Shelton, NE (3, TP4-2C-1LF}, Long Istand
g, Glenwood Landing, NY ($, TP&-2C-1LF);

d locanan (4, TP4-2C 1LF), Pubhic Service Eiectric «+

KS {2} -
- Aptroximate figure - "
- Inguctor aiternator frequency tessurement
- Alsg speed/nme atic o _f'ﬂ ':
-BT-85 ’ ; -
. - Yartions of ths mactune nvdeted a3 tompressor drives by R
- Coswi Swies Gas Producing Co, Freer, TX (1 umit); Albarts Gas

Trunk Lines Co, Vaiteyvrew, Alta., Canads {1}; Phullips Petro- - = -

leum International lnvesiment Co, Bacton, England (3); L

41

Santa Ciers Couaty, San Jose, CA (2 units}
- Varation of thes machine ordered as » compressor dnw bv
- The Gas Council, Cheimstord, England (4 unis)
~_ - Varwtions of this machine ordered s compressor drives by-
Chetranooga Gas Co, Chlmnooga TN {1 umiy and £l Paso
Naturat Gas Co, und 3l.v of this 3
machine ordered as pump drives by Tennessee Gas Pipeline -
Co, Yscloskey, LA {1 unit) and Sea Robln Flvellm Co,
. Gulf of Mexco (3) . .

TTTTRY.




