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| Pennsyivania Power Cat M d it ft, PA G Associates, Inc 1 900 5 6415 3785 1005 1005
2 Vuguua Electne & Pawer Co . Yorktown Hornsbyviile, VA .. Brown & Root, Inc. 3 345 74 5841 2600 1005 1088
3 Virgina Eiectnie & Power Co . Possum Poing . Dumirees, VA . Brown & Root. inc .. 5 845 76 5841 2600 1005 1008
4 Consoudared Edison Ca af NY, Inc Astoria ... New Yark, NY Ebasco Services lnc 6 826 74 5864 2450 1005 1008
S C Edison Co Powertan Pekia, IL .. Sargent & Lundy ... 5 818 NAv 9037 2620 1009  100%
6  Appal Power Co Amaos St. Albans, WV ... ... American Elec Power Servica Corp........... 2 800 12 5280 3700 1010 ...0
! Qetrou Edison Co ........ Monroe . Monroe, Mi Selt 2 750 72 5718 3800 1000 100
' 3 C.zrclma Power & Light Co Roxdoro . Roxboro. NC NAv 4 720 76 517056 2610 1005 100
-3 s Power Co Karn ... Essexville, M{ Cammanweaith Associates, Inc 4 630 5 455G 1830 955 355
1] "larmem States Pawer Ca Sherburne Countv...  Becker, MN .. Black & Veateh. 1 680 8 4985 2640 1007 180%
11 lllinois Pawer Ca ... Baldwin Baldwin, IL Sargent & Lundy .. 3 532 15 4270 2620 1005 00%
) 12 Pgtomac Electric Power Co Chaik Point . Aguasco. MO United Engineers & Canstructors fac . 1 500 75 1600 193¢ 953 9w
: 13 Guit Crates Unhes Co Wiliow Glen St. Gabriel, LA Stone & Webster Engmeering Corp 5 580 L 4035 3850 1005 100C
' 14 Dailas Pawer & Light Ca? Maariceilo . Titus County, TX Ebasca Services lac 1 575 74 4025 31925 1005 100t
. 15 Wisconsin Power & Lignt Coi® Columbia . . Portage, Wl ... Sargent & Lundy .. 1 527 3 3800 2620 1005  100%
16 lowa Pubiic Service Cal” Neat Sioux City, 1A . Ebasco Services fnc 3 520 7 3805 2620 1005 100
: 17 Naorthern indana Pubhc Service Co .. Kankakes Whearfieid, IN Sargent & Lundy 4 520 75 3230 3635 1005 i0¢
N 18 The Hyaro-glec Pwr Camma af Oatano Lennox ... Kengston, Dat., Canag Seif . 1 513 75 3600 2500 1000 0O
! 13 Gulf Power Co : Cast Pensacold, Fl i e Southar Services, inc ? 500 73 3626 2486 1000 10G
: 20 The Hydro-Elec Pwr Commn of Qntarto ... NanUCOKE w.vvereerecnen Port Qover, Ont., Canada ...  Selt 1 500 12 3600 2450 1000 10C
1
A Pyerto Aico Water Resources Auth South Coast Guayaniila, PR . United Engineers & Constructars tac....... 5 450 12 297¢ "7400 1000 X
: 2 Tampa Electrie Co vt 31q Bend . Tampa, FL ... Stane & Webster Engineering Corp... 3 450 75 J1ie 2552 1000 'O
] 23 Puerto Rico Water Resources Auth Aqume .. Guavama PR Unitea Engineers & Constructors Inc 1 450 74 3176 2400 1000 ¢
28 Utan Power & Light Co .. Canyon. H gtoa, UT Sterns-Rager Corp 2 440 74 2965 2400 1000 10
25 Centrai Lowsiana E!ec(nc Ca Inc Rudemacner .......... . Vicot Boyce, LA Sargent & Lunoy 1 43 5 3025 2400 1000 IO
26 Delmarva Power & Light Co . £dge Moor . Edge Moor, DE Bechtel Corp ... 5 410 73 2890 2460 1006 X
7 Ptutadeigtua Electric Ca Egdy . Eddystone, FA Umited Enqlneers & Conslru:xors e 3 400 74 285¢ 1980 950 95
28 Lang Isiand Lighnng Co. Northport Nortnpart, NY | £basco Serwces lnc ... 4 380 75 256¢ 264G 1005
29 Central Nunaes Light Lo Duck Creek Vic ut Canton, | .G hA 1 370 16 3000 2500 1005 &
30 Public Service Ca ot New Mexico. San Juan . Watertiow, NM ... ... Stearns-Roger Cacp ... i 370 b 2600 1900 1000 10
n Montana Pawer Co! .. Coistrip Colsteig, MT Jechtei Corp ... 1 350 75 2520 2597 1005 >
32 Jersey Central Power & Light Co . Gilbert ... Miltord, NJ .. 3urns ang foe, Inc nee s 25005 1350 955 N
g 3 South Carolina Pubiic Service Autl Georgetown Georgetown, SC 3urns and Raoe, (nc . ! 203 74 2100 2400 1005 0
3 34 3San Diego Gas & Efectnc Co .. Encina Cartshad, CA .. onneer Service & Enqineering Ca.. .4 300 73 2050 1890 950 s
3% Puphc Service Ca of Okiahoma wvoeeevruccene Comanche ... ... Lawsan, 0K Efectric Carp. ! 24083 73 443% 1360 950 N
36 Southwestern Public Service Co danes .. .. Lubtock, TX Sef 2 235 4 1783 1940 1005
37 Centrat Illingis Pubiic Servsce . \eredosia Meredos:a, 1L . Sargent & Lundy 4 195 15 1425 2500 1005 7
28 Attaanc City Electric Co Englang . Beesieys famnt, NJ United Engineers & Canstructors Inc 3 160 74 1260 1940 1005 !
39 West Texas Utihties Co - Fort Phantom Abitene, TX _...... Tinpert and Gee, Consuiting Engrs . 1 146 74 1059 1865 1005 !
il
N MUNICIPAL AND COOPERATIVE INSTALLATIONS
R 40 Bawn Electric Power Cacp ...... ... Gtds . Staatan, NO Burns and Roe, Inc 2 450 75 3050 2840 1005 !
- - 2 41 San Antamig Public Service Board Sommers Eimendort, TX Black & Vearch . 3 436 76 3054 2620 1005 F
- 3 12 €ast Kentucky Rural Electric Caop. Charleslawnﬂaltums Maysviile, XY . Staatey Cansmlanu inc 1 200 75 2300 26i0 1005
B A 43 Brazas Electric Power Coop, Inc Mutler... ) Pala Piato, TX | Tigpert & Gee, Consulung £ cnqrs 3 00 1% 1550 1971 1405
w 4 44 Taunton Mumcipal Lighting Planc Cleary .. Tauntan, MA . Paul i Grininger & Associates 9 1ngse 73 557 1875 1005
& - r 45  Fremont Jept ot Utdes ..o e e Wnght . ... Fremont, NE .. Lutz, Caily & Brain 8 92 76 575 1800 1005
' iE 46 Alexandria Mumg Power & Light Dept . Muoter . Alexandna, LA Black & Veatch 4 35 73 718 1350 354 N
N t 47 Qenton Mynicipal Utiities .. Senton . Oenton, TX . Black & Vertcn 5 65 n 580 1250 9%5 "
1 3 18 Vero Beach Municipal Pawer Plant Vero Beach . Vero Beach, FL Black & Veatch .. 4 55 78 505 1350 959 N
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1 - MARUFACTURERS EE - Emgiisk Electric Co Ltd MS - Maryland Shipbuilding & Drydock Co Cir - Cireular
. €L - Ecodyne Ltd NOV - Novenco Inc Cr - Crude oit
¥ AC - Altis-Chatmers Manufacturing Co EM - Electric Machinery Manufactunng Co PEC - Pesbody Engineering Corp CuN - Copper/nickel
3 ACP - Atls-Chalmers Power Systems, inc F - The Foxdore Ca PM - The Permunit Co Cy -Cyclone
: g APC - The Air Prenearer Co, Inc FIS - Fischer & Portar Co PP - Pacific Pumps D, Dresser Industries inc 0 -Oamper .
* AS - Amencan Standacd, Inc FQ - Farney Engineanng Co RA - Raymond Div, Combustion Enginesring, inc 0B - Ory bottom
. 88 - Brown Boven Corp FW - Foster Wheeler Corp _ RS -Ritey Stoker Corp QOe - Beminersiuavc
BF - Boffalo Forge Co GOt - Gulf Degremont, Inc SIE - Siemens AG = DiC - Digital coopu
E; B) - Byron-Jackson Pumps, D Borg-Warner Corp GE - Genenl Electric Co STW - Struthers-Wells Corp 030 - Dustifate od
BLH - Baldwin-Hamiiton Ca GF - The Green Fuel Economizer Co SWE - Southwestern Engineering Co EA - Excessaom
g BM - Bailey Merer Lo GW - TFhe Graver Water Conditioning Co WE - Westinghouse Electric Corp _Eva - Evaporator
8PC - Bingham Pump Co HAP - James Howden & Parsans of Canada Ltd WM - The Whitiock Manufacturing Co Fs - Fuel in storge
h B8RP - Bruce Peebles & Co, Lid HCC - Computar and instrumentation O, WO - Worthington Caip Fub - Fuel at burner
8l - Buett Engmeering Co, In¢ Westinghouse Electric Carp YU - Yuba Heat Transfer Corp * 6 -Gas .
8 BW - Babcock & Wilcox Co HOW - Howeit Instrumenty, Inc 2U - Au Systems D, Zurn fndustries, fnc GR - Flye-gas recwt
L BWL - Babcock & Wilcax Lid HY - Hungertord & Terry, Inc Gt - Gas tempenng
CAP - C A Parsons, Ltd 1BM - International Business Machines Corp SYMBOLS H2 - Hydrogen
q CE - Combustan Engimeering, Inc IN  -1nhico Products Co H20 - Water
. CES - Combustian Engrg Superheater Ca, Ltd IR - ingersoll-Rand Co ABr - Aluminum bronze HF - Horuzontal fli
4 CHH - Chugago Heater Co W - Ilnois Water Treatment Co Ad - Admiralty brasy HI - Horzonta mt
' CIR - Canadian ingersolt-Rand Co Lid 10Y - Joy Mangtacturing Ca Adl - Admuralty, inhibited Hyb - Hybrd
COL - Cochrans D, Crane Ca KKK - Kuhale, Kopp & Kausch-AG AR - Aluminum brasy HyC - Hydraule cov
- 4 CAL - Crall-Reynoids Engineering Co, Inc LA - The Loui Allis Co, inc Aal - Analog computer J -Steam yet ey’
» CUL - Cuitigan Indusivial Systems O, LAW - LA/ Water Treatment Div, Au - Attamperator L -Lgnte
a‘ Culligan USA Chromaifoy American Co BA - Bladed aistoil M - Mortor
- CV - Copes-Vulean, Inc LN - Leeds & Northrup Co Bai - Batanced MAn - Momtoong »*
¥ OL  Detavel Turbine Inc LOO - Lodge-Cattrelt Ltd BC - Backward-curved blades MAP - Momitonng. 4
0P - Diamond Poswer Speciaity Corp MLW - MLW Warthington Ltd 80 - Balanced draft partial contr L
€Al - Electronics moncates, Inc MR - Mitan Ray Co € -Coal, bituminaus MgQ - Mt;mwm o
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(AR 156 199 236 1022 01 734 108 80 32 Hi FW B 55 Fw 2 1250 BA V Nav M 2 NAv NAv 1 ;‘
2 113 22 278 248 01 382 2058 BD DB 32 e CE N 2 B8O BC V WE M 4500 GE 2 1
72 133 222 37 249 01 383 205 €D OB 32 L CE N 2 880 BC v weE M 7 4500 GE 3 4 .
&7 43 158 3de 687 Bat 467 NAvV BD OB 36 NAv 0 N 2 1975 BC VD APC M 2 6000 £E 4 X
65 13 M 60 496 02 N NAv BG 10 Cy BW N 2 522 8C NAv BF M 2 6000 GE 5 4
]
84 4 Lm236 627 18 480 148 Prd 08 36 Cur FW 6 60 fw 2 1000 BA V WE M 2 7000 EE [ :
39 226 206 283 1815 01 468 19 BO 28 PC Bw 7 50 BW 2 1062 BA V GF M 2 2500 AC 1 i '
50 82 54 50 442 NAv 200 NAv BO.08 24 HF RS [ 23 RS m BA V.D AS M 12220 WE B 1
57 77 31 532 N gai 241 28 BC 30 HF FO.RS N 2 825 84 Vv wE M 2 3000 NAv 9 N
NAv 11§ 50 230 7 61 5a0 128 B80.0B 56 78 CE 7 72 RA 2 679 8A V WE M 2 NAy NAv 10 :
7? 100 48 363 jag 05 516 108 BD 24 T8 CE 3 66 RA 3 380 BA V WE M 3 1500 NAv 11 J
NAv 70 a4 30 153 Nav 253 NAay BD 32 T8 CE N ... 2 763 Ba VvV AS M 2 4000 WE 12 i
NAv  NAv NAv  NAv 402 358 NAy 254 Prg.D8 20 NAv CE N 2 650 NAv VD CE M 2 5000 EM 3 }
56 116 135 65 695 015 512 1 Bat,DB 64 Nav CE 8 72 CE 2 455 BA VvV WE M 2 12%0 WE 4 1
i 82 46 180 748 03 423 122 8al ST 24 T8 £e 5 83 CE 2 482 8a vV WE M 2 17506 LA 15 !
30 19 19 185 755 01 334 15 80,08 24 HI Fw 6 4B FW 2 5§15 ga VvD AS M 2 3500 GE 16 i
90 ARl §7 9& n 0.1 268 16 2 8al ST 10 Cy BW N - 2 607 NAv vV NAv M 2 8000 NAv 17 I
26 160 27 133 402 015 157 307 Bal 32 CE N . 2 534 i 16 NQV . 2300 NAv 6
26 3t 13 154 aa 20 282 168 Prd 2 HI FW 6 329 Fw 2 545 8A SV AS M 2 . M Wt 19 It
51 123 108 151 464< 01 251 18.9 BO.DB 40¢ Cu . 5 BWL 2 528 . vV HAP 1450 SIE 20 |
.
32 15 151 100 389 015 240 165 Bal. DB 16 T8 CE N 2 559 NAv V WE M 2 1750 AC 21 !
100 3 7t 370 134 243 17.5 Pra 24 PEC N 2 2286 BA NAy WE M 2 4500 EM 22
32 100 160 8E 389 415 240 174 80.08 16 TE M3 N ..., 2 5%0 NAv vV WE M 2 1750 AC 23 " H
Nav 11T LE 240 229 gt 31§ 121 BD 20 T8 CE 5 44 RA 2 6RS 8C VvV WE M 2 2250 GE 24 Wonb oo .
18 3¢ 30 68 302 37 115 NAy Prg 4 Cir BW N .o 2 A BA V WE M 2 5000 WE 25 £
MU
44 146 40 74 350 g1 137 215 80 28 Cir BW N 2 408 gA V¥V WE M 2 2000 WE 26
30 43 23 218 10787 Bal 159 26.5 80,06 16 18 CE N 2 476 BA V wWE ™ 2 2000 WE 27 g
n 61 89 14€ 295 05 231 149 80 16 T8 Ce N e L2033 BA V NAv M 2 1500 NAv 28 ; i
52 17 19 54 582 Bar 270 139 8O 24 HF RS 3 648 RS 2 1167 NAv VD NAv M 2 1750 Nav 29 e
88 58 10 128 444 1.6 290 12 Pry 16 NAv O 4 50 Fw 2 1000 v WE M 2 4000 GE 30 .
45 89 20 153 250 0.0 236 143 BD.DB 20 8 CE 5 52 R& 2 626 BA VD WE M 2 2500 WE 3 )
grer  2ae8 N 7168 N . . g . . | B S . . 32 s
nD 40 NAv Nav 4] 243 63 175 15.9 BD.DB 24 HF RS 6 255 RS 2 22 BA V FAVER | 2 1250 NAv 33 L
' SRWS 3 2t 28 58 142 195 B7 35 Pry 24 NAv BW N e 2 4% BA VD WE M 2 4000 GE KES |
. 1720 gJoe N 268% 0 NAv N N S, 35 i
- 1
22 33 17 104 278 17 9< . Prg 16 ce N .2 34 NAv HyC APC PN . 38 :
25 a7 i 55 135 27 | 265 Prg. 0B 8 NAv FO N 2 230 8C WE M 22250 WE 37
9 27 ] 7 86 0.1 584 29 Bal,08 12 T8 CE N .2 . .euoBAV WE M 2 500 WE 38 '.
17 2€ 10 83 167 125 44 333 Prd b HF PECRS N LY 302 BA V AS M 13000 WE 39 .]
50 136 69 35 i NAv 404 124 8D 12 Cy 8w NAv ... 2 530 gA O WE M 2 800D AC 40
NAv 54 62 221 343 30 162 NAy Prg 16 T8 %43 N . 2 488 BA V WE M 2 4000 GE 4
36 134 5 57 N Bal 210 NAv NAav 24 NAy B 8 215 BW 2 NAv Nav § NAav M 2 1500 NAv 47
K KK 1% 80 k¥al 12 76 28 Prg g HF RSPEC N .2 252 NAy V BF M 2 1500 NAv 43
ag 13 21 70 N 118 27 Kl Pry 9 HF RS N ... 151 NAv NAv NAv  NAv M .. .84
24 42 13 10 89 . 132 NAv NAv BD g NAv BW 3 48 Bw 1 93 oV NAv M 1750 NAv 45
10 9 N N 87 20 33.3 7 Prg [ . Ce N . 1 260 84 HyLD AS M 12000 WE 46
30 7 N N bE 20 3 33.8 Pry 6 NAv ol N ceee .o Vo208 8A D APC W 1 80C AC a7 A
2 S N N 54 15 2258 262 Pry 6 NAv FO N P B ) 8A HyC GF M 11750 WE a8 Lo
[
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_» Acting on its own behal! and as agent for =" - pH control: hydrazine injection ™ =~ P / . N
Cleveland Electric llluminating Co, . * 38 L-p heaters are arranged in a parallell - . 1
%,— Duguesne Light Co, Dhio Edmn Co, Toledo * series circuit. Two trains of two heaters ol ¢
J:x- Edison Co and Penasylvanis Power Co each aperste in paraitel. Discharge from  ~§"7% BT 1 &
: . >--both trains is combined and flows 10 two I-p M
-~ Opposad firing — 24 burners in m:nt 7 heaters arranged in series. One of these heaters LI E
- wall, 16inreer well - - closed, one s open - - - - - Y
6 -~ pH control: morpholine m;emun - 23 - High-pressure/low-pressury ™ "~ = 39 - Twin-shelt unit with lmmaﬂﬂppey P
T -Singletylinder turbine 24 - Gross hest rate n(lﬂo%loadmlhexhavm : tubes in the condensing section and ‘ 3
8 - Data are for the main teedpumgp. There are pressure of 1.5 1. Hg abs - - CuN tubes in the airremaval section RN X
I also twp 35% capacity pumps, each with 25 - Performance tuet - - 40 - Assumes valves wide open, 5% { ! '
5300-hp motor dnves manufactured by SIE - 26 - Wide-range mechanical burn overpressure and 1 in. Hg abs -, o :
9 .- Base-toad, indoor unit uniess otherwise n vacuum 1n the mam unit ” o .
" specified . - . 28- Applies 10 data logger - : 431 - Primary steam source, second reheam ;e N
1G- Vnnnble—prtchhnbhds 29- Oeta are tor the main iaedauma.Sundby - secondary stesm source, first reheater H b
. 11-Axulflowtan .- pump, menutactured by IR, is rated 5150 and auxibary boner - W
12-Units are Impu’il( gpm gom at 3272 psig. fts dnven bya £ 42-Turbine hest rete .-+ ~ e
13- Urits are foet ~..e, 558 16 i 10,000-hp motor manutectured by BB EID
Tot of (ourgutumma rated — 30 - Unrts are 1000 Bru/gal L5, ~ bleed secandary steam source, main sTesm ,mzr”‘ . Fy
415 sach) and one steam turbine that are = 31 - Peaking/cycling unit . 1T, ru D50, 19, 547 Btul!b G, 1000 8tulcuh oy i
packoged together in 8 preengineered. = 32 - Dutdoor unit il . 45-In B30 - e ey : i : A
combined-cycie piant. For data on the 33 - Condensing uni 46 - Exctss—anrcomrul S = e )
combustion trbines, see p 5012 - - Ds0, 136,000 Bru/gal RxO 145000 a7 ETre i ' :
- Bw/ql; G, 1030 Bru/cu it 68 050, 19,500 Bruflb; R:U 1B4OUBluIlh, v L
35- 03001 Rs0,0.3;G,0 > - = G, 1000 Brufeu ft- - | a4y
35 - Datz are for the main feedpumps. Two - 49 - Assumes naturai-gas hnng 'and mrhme i N
+ s~ standby pumps, manufactured by BJ, have - axhaunmg 1.5, Hg abs H N
! H :
. . i .
!
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AC - Allis-Chaimers Manufactunng Co

ACP - Allis Chaimers Power Systams, Inc

APC - The Air Prebeater Co, Inc

AS - Amenican Standard, Inc

88 - Brown Boven Corp

8F - Buftalo Forge Ca

BJ - Byron-Jackson Pumps, Otv Barg-Warner Corp

BLH - Baidwin-Hamiiton Co

BM - Bavey Meter Co

BPC - Bingham Pump Co

BRP - Bruce Peebies & Co, Ltd

BU - Buell Engineering Co, inc

8W - Babcock & Witcox Co

BWL - Bancock & Wilcox Ltd

CAP - C°A Parsons, Lid

CE - Combustion Engineering, inc

CES + CombwstiosrEmgeg Superheater Co, Lid

CHH - Chicago Heater Co

CIR  Canadian Ingersol(-Rand Co Ltd

€OC - Coctrane D, Crane Co

CRL - Croil-Reynaids Engineering Co, Inc

CUL - Cufligan Industnai Systems Oy,
Cuiligan USA

Cv - Copes-Vulcan, inc

OL - Detaval Turtune inc

DP - Diamond Power Specialty Corp

EAl - Electronics Associates, Inc

EL - Ecodyne Ltd

EM - Electric Machinery Manu

F - The Foxboro Lo

FIS - Fischer & Porter Co
FQ - Forney Engineering Co
FW - Foster Wheeler Corp
GO4 - Gulf Degremont, tnc
GE - General Etectric Co

GF - The Green Fuel Economizer Co

GW - The Graver Watsr Conditioning Co

HAP - James Howden & Pansans of Canads Ltd

HCC - Computer and Instrumentation Div,
Westinghouse Electric Corp

HOW - Howell (nstruments, {nc

HT - Hungertord & Terry, Inc

1BM - Intesnational Business Machines Corp

IN - infilca Products Lo
IR - Ingersoll-Rand Co

IW - ltinos Watar Treatment Co

JAY - Jay Manuiactuning Lo

XKK - Kuhnle, Kopp & Kausch AG

LA - The Louss Aths Co, Inc

LAW - LA/Water Trestment Oiv,
Chromallay American Co

LN - Leeds & Northrup Co
LOD - Ladge-Corwell Lid
MLW - MLW-Worthington Ltd
MR - Milton Roy Co

NQV - Novenco Inc

PEC - Peahody Engineering Corp

PM - The Permunt Co

PP - Pacific Pumps Div, Dresser Endustries Inc
RA - Raymond Div, Combustian Engineenng, Inc
RS - Riley Stoker Corp

SIE - Siemens AG

STW - Struthers-Wells Corp -

SWE - Southwestern Engineering Co

WE - Westunghouse Electric Corp

WM - The Whitlock Msnufecturing Co

WO - Worthington Corp N

YU - Yuba Heat Transfer Corp .

ZU - Air Systams Div, Zurn Industnes, inc

SYMBOLS

ABr - Aluminum bronze

Ad - Admiraity brass

Adl - Admiratty, inhibited

Al8 - Aluminum brass - .
AnC - Analog computer °
At - Attempecator

BA - Bladed airfoil

Bai - Balanced

BC - Backward-curved blades

BD - Bajanced draft

C - Coal, bituminous
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1 NAy NAv NAv NAv NAv NAv NAv  NAv 15 8 5 6 IR Ro  Oe De2l  NAV/GW 8M BM -
7 4 894 D AS M 4 5000  AC 15 7 6§ GE I8 J De Pax17  GW/GW HCC  HCC ¥
304 634 D AS M 4 5000 AC 15 7 § GE PO 8T 7 NAWINAY HCC  HCT [}
4 3 190 0 APC M 3 000 EE 2 7 4 WE i Ro Qe NAv .. MR GEFO GE ]
5 2 326 HyC BF M ? 5000 GE 35 7 § GE WwE De e LAW/LAW 8M BM
§ N L . 15 7 4  GE N W Re  Se ..t PM/PMCRL HCC  HCC ~
72 1408 v GF M 2 5500 AL 15 7 4 WE AdI.CuN FW R0 De De2l 37 LAW/LAW BM 8M T
3 1 1088 vO A5 M ! 4750 WE 25 7 4 GER NAv Ao 8T ONT NAvNAY REC HCC N
3 2 1800 v WE ¥ ? 7000 NAv 3 5 4 ACP oL Ro  De SF6 CAC/GW HCC HCC [
0 4 865 O GF M 4 NAY  NAv s Nav 4 GE fW  Ro  De NAvV IW/DL NAv NAv N
no3 770 HyC  WE M 3 4000 NAv 15 7 4 GE 1 sSt.CuN IR Re  De Oe LAW/LAW LA LN ] ]
124 1210 HyC.O Nav M 4 7000 WE 4 44 GE 2 1R RP De SF2t NAvNAv aM BM NAv %
13 N . 2 7 7 WE | iR Ra  De DeSF  NAwNAv WE WE [
42 1281 0 APC M 2 1000 WNE 25 7 4 WE 2 1 FW Ro Qe Pdxit  PMIGW LN LN N ]
15 2 3999 HyC BF M 2 5300 WE 1 74 GE H WE  Re  De ...’ NAv/NAv 3 £ N ’
62 828 S as M 2 s000 GE 15 7 2 GE 2 IR Ao De QOes NAWGW Nay  NAv  NAy ¥
o2 1000 HYC NAv M 2 7000 NAv 15 7 4 WwE 1 sStAd  WE Ao De 0ed7  NAWNAV (N LN N B
183 743 v (KK . .. 3500 NAv 15 7 4 GE 1 W De De EL F 2 17 S 1
19 N R, . .. 15 7 2 WE 2 Ad,CuN  BLH Ra Oe Paxs GONGW 8M BM op }
W2 800V HAP 3000 B8RP 15 7 4 cAP 1 MLW  Ro  De .o IN/IN M BM op L
22 379 Vv WE M 2 4500 GE 2 7 4 GE? 1 8tH  RoJ De De PM/CW GE GE op ¢
22 N . . [N 2 § ? GE 1 IR Ro Oe . ..37 COC/NAv NAv NAv NAr &
3 2 330 v WE M 2 4500 GE 5 7 2 B8 1 BLH  Rod De De NAV/COC GE GE o '
2 1105 0 WE M H 4500 GE 35 8§ 2 GE 2 SStAdl SWE  J De NAvV PM/NAY 8M g™ opP '
%N L. .o . 1 1 2 G 2 SStAdl IR Ra  De ....5  NAvINAv F F iig 4
% 2§15 O WE M 2 4500 WE 2 72 WE 1 oL Ro O N IWIN aM BM op - ¥
27 2 1% 0 AS M 2 5000 WE 23 1 WE 1 18 J De NAv  NAv LN N o ¥
8 2 489 D NAv M 2 3500 NAv 16 7 4+ GE 1 1R Ro D N2t NAVN GE GE NAay b
2 4 NAv  NAv NAv NAv NAv  NAv NAv 15 8 2 GE 1 SStAdI oL Ra Oe De NAviNAvV LN LN Nl
0N . AU, 23 62 WE 2 oL J Oe NAv PMINAY FQ HEC  DP '
31 2 NAe D NAy M 2 NAv  NAv 35 6 1 GE 2 sStadl oL ) e LS NAWINAY NAv NAv  NAv
32 N e 18 2 2 GE 2 AdlCuN IR Nav (e L. NAaNAv GE GE N
3 2 43 0 PV 2 2250 NAv 27 8 2 GE 1 oL Ao Oe De LAW/LAW NAv NAv Mo
4 N . . PR Lo 53 2 WE 1 WE Ao Oe ... NAwINAY 8M BM oP
% N NAv | 1 WEY 2 wE Oe N ININ WE WE N
% N 23 6 2 WE 2 wNE De RS2 N21DT  PM/N LN LN NAY
1N R . . . 1 3 2 WE 2 IR Ra De Delt NAV/NAY NAv NAv NA¥
8 2 IRCURY AS M 2 2000 GE 15 62 H oLl De _.3 IWINAY BM 8M N
b N . . . . I 76 2 1 SSLAdI  MS Ro  Sofva N IW.STW/N FQ F N

MUNICIPAL AND COOPERATIVE INSTALLATIONS
2 1026 0 oM 2 6000 AC 15 1 2 1 “s Ro  De NAv LAW/ ... NAv NAv N
41N . . 25 7 2 WE 1 NAv 3o Oe ... 3T ININAV NAv NAv NAvV
42 2 Nav S NAv M 1 7500 NAv 15 7 ? 2 SSt.CuN  WE Ra Qe De NAvNAY NAv NAv N
43 N . 35 & 2 1 SSt.Adl  NAv  Ro Je NAv NAv NAv NAv &
9 N 2 2 2 2 IR Rod Qe NAv NAV/NAV NAv NAv N
451 1012 0 NAv M 2 51 NAv 25 8 2 2 SWE Oe NAv HT/ NAv NAV e
% N L L. 35§ 1 H SWE  Ra De N CuLi. .. 8M BM N
37 N 2 3 1 H SStAd oL Ro Oe De cuLs . g 8M N
48 N 15 % 1 t us R0 De .75 NAWNAY NAY NAY N

- i - TR TR RO o R TS T T T T

MANUFACTURERS EE - English Electne Co Ltd MS - Maryland Shipbuilding & Drydock Co

D8 - Dry bottom >
De - Demineralizatiof]
DiC - Digital computer,
030 - Distillate oi} %3
EA - Excess aif
Eva - Evaporstef
Fs - Fueln storage 4 -
Fub - Fuelat bum.%“
G -Gas ER -
GR - Fluegas recicculsioR
Gt - Gastempenng ~
H2 - Hydrogen - %
H20 - Water ST
Hg - Honzontal flare bul’b;
Ht - Harizontal intunl:‘ "
Hyb -Hybrid  ~
H:C . H:dmulir coupling 1.
} - Steam et ejecta? L.
L - Ligmte
M - Matur e
MAn - Marutoring and mo'vfi
MAP - Manitonng, analyss ¥
parnial contral ’
Mg0 - M.gresium oxide

PLANT DESIG’



BOILER FEED PUMPS

FEEDWATER HEATERS

” £ b4 Drive \ ¢
3 & | !
£ i Cb s .
T £ F 3 ) f . 2 0 %E
g i s = r f = 120 | %%
< T E 4 [ - T S T
g £ & L O T A 2o Er
I - N T T - B B - B
4 g zi1 S g 2 i< o I = ] z z2
. Man 2 7900 4835 IR S T 27500 DL 233 343
Ip MARIT 1TV 13400 3258 IR HVC MiS 24600 200
I3 MANST 15 13400 3256 iR HvC MiS 24 60D 2123 2.31
L man 2 1950 3110 IR S TV 15700 WE 2 2/51
L An 2% NAv 3530 BJ S ¥V 17800 GE 2. w3
¢ MAn ) 12650 4570 Ot S T34 34800 0L 210 /e
2 626U 4985 1R S TV 21800 GE 2938 /533
¢ wan 1 6706 3422 NAv S TV 13577 Nay 3 31523
o Man ! 11,550 7330 PP S TVHOO17.005 WE 1 0723
T MAP 2% NAv NAv DL S TV 13000 GE 1 2/423
¢ MAP 271 4500 238 PP S U 13500 GE 2 21823
2 5550 G008 S T 8930 GE ) 0233
" 17U 10300 €520 DL S TV NA WE  NAv NAy
& Moo ! 9706 4375 DL S T 31500 DE Y 251
e Mon 2 4700 2135 IR S TWTO11428 GE 128 2423
w MAn 2 ¢3¢0 2926 PP S T3Y U g500 GE 1 20423
£ MAN 27T A07H 4565 8y S T3 1190 DL 1 27523
£ MAn  Tr 67401720017 CiR S 7 16 200 GE
2 4800 3050 B S T33ar 9900 WE 2123 4jan
L MAP 1% 8034 21¢3 CIP S T 16,800  GE
& WA 4500 3200 0L Reg MiST 10000 GE 1 2573
& Man 1 6790 783711 PP S TivAE 17474 GE 1 37322
& Man 1™ 9000 3200 DL S 3‘ ™ 15700 GE ) 2/533
o Man 2 3820 3310 DL S Tleer 7R00 GE 1 27433
W MAn 1T 7320 29% 0L S T3 13838 GE 1 20433
: 187600 295C DL S TI14200 WE ) 24523
K MaP 6360 2250 DL S T33.83 11000 ©OC 07233
i 16290 3100 R HyC WIS 12000 NAv 1 2/533
T 7300 3007 NAv Reg T3 14686  NAv 1 37523
® MaP 2 3000 2445 DL HC M 6000 GE  NAv NAY
& Man 2 3192 6882V PP S 7000 GE ! 14423
2 1430 180C IR Reg M 2000 GE 1 0/123
2 2275 3375 AL Reg M 5500 AC 1 20323
. . 2 2850 2300 PP Reg M 5000 GE 1 0,223
¥ aP 1 1095 1480 BPC Reg M 1250 we 8 N/223
HAP 2 3090 2083 WO HvD M 4500 GE 1 27323
. 2 1570 2893 PP HyC M 3500 AT 2032
? 1750 2406 DL Reg M 3000 We 3223
- 2 1335 2403 AC  HyC M 2500 AC 2 37233
aigst Monit 2 3562 3200 OL € Ta3 7060 oL 2 31323
ne  MAP 1 7590 2950 NAv S T3 14600  WE ) 204
e - ? Nav  Nav  B8J 7 7000 GE  NAv NAVINAY
. ? 1800 2300 NAv HyC M 3500 Nav 2/3%3
2 1300 51951 R Rec M 2250 NAv ! N2
. ? 153¢ 2500 BJ Reg M 3000 GE 1 22
? B30 1500 PP keg W 1250 WE 1 212
2 800 2100 AL Reg M 1250 AC 1 21
H NAv  NAv  NAY NAL M NAs Nav 3 202

i’ FUEL AND EXHAUST
w J Fuel ’ Soothiower
gl ! .
s ! i I o { l |
] ¢ ’ | 8 . [ <1 Els
Ff 2.1 i, 1§ £ f
L =3 | 5f
T | 2 2 2835 1 i:= e £ 15| &
s =2 = | 532& | &8& Szl izl =
546 YU c e 840024 437 Na Av LV
475 YU cr 145 % 8065 Yes NAv A 0P
479 YU Cr 185 % NAv 1 Yes NAy  An NAv
508 SWE Ds0.Rs0.G u 8075 s Na St cv
479 CHH YU [ 97125 8032 NAv No .. SI DP
548 WO c 12 7482 15 No St oe
519 Fw css 125 8676 35 No Air DP
517 NAv C 17 s$100 2¢ No Al e
362 STw Cr 194 10,408 a1 No A e
487 FW,YU < 83 8082 P2 Ne Stootv o
4714 YU C 10.8 NAv 3 Ne .. St DP n
I8 WE RO 18 8950 0.5 Mg0 Fub St cv 12
504 SWE Rs0.G NAv 9300 . Yes Fub S DOP 13
501 SWE L 68 980020 (b Ne .. Ar OV M
481 YU c 84 9300 06 Na St cvy 18
483 vy C 97 9800 a7 No st cv 16
468 WE €6 1141038 NAv kR No Ax v 17
487 MLW.CHH FW RsU 183 9161 NAv NAv St DP 18
23% BLH 12 9375 4 No St op 19
485 Fw c 123 35 No St Vo2
470 YUBLH.CHH RsO 177 7728 29 Ne NAv St v 2
497 CHHSTW R:0 18 8300 NAv Yes Fub St v 22
489 YURBLHCHH O 17.7 1783 29 No St v 23
485 YU c 12 NAy 05 St v 24
480 YU NAv NAv 9550 NAv NAv NAv .25
478 SWE CHH 195 7924 05 NAv ...  Ar DP 26
3832 YU Rs0.Cr 18195 8750 03 M0 Fub St v 21
NAv WE RsO 183 907¢ NAv Yes ... 85 An cv 28
530 WE C 107 917540 23 No . A op 29
NAv  NAv c 9.7 NAv 12 No ... An oP 30
487 STW c 88 8032 ) No ... & Vo3
267 WM Ds0,Rs0.Cr Var 8870 03 No .St v 32
282 YU c ns 9337 14 No ... St oF 33
359 WE.CHHK As0,G 18.8.1080 10.0006% D 5o No NP1 pp 34
250 COC I 1090 8140 N N N .35
472 YU G 1000 994020 N No . N .. 3
475 YU DsD 195 950020 03 No .. N W
476 STW.CHH Rs0.Cr 18,18.3 1976 1 M0 Fub St op 38
464 STWLAW I 2096 8158 0 No . N .. 39
467 SWE 7 10,830 08 No ... St P 40
485 NAv oso 5 LM 9474 01 No .. NAv  NAv 41
NAv  NAV "no 9 35 No .. Ax pe 42
466 NAv DsO As0.G Lo 985099 NAv Yes Fup St DP 43
220 NAv RO 18.5 . i NAy Y DP 44
380 SWE .6 10.3.1000 5500 ! Ne ... & DP 45
243 YU ¢ 1000 NAv N No .. N ... 4
468 SWE G 1075 9205 N No ... NAv APC 47
43 NAv 050.6 L8 10,800 0.8 Yes  Fs S DP  4g

. startup and washed RsD during normal
_ operavion. For data on the combustion ~
- turbine, see page 5012 Lo
51 - Swndby uait
52 - One motor reved 1250 hp, one 900 hp
- 53.0s0, 18.984 Bu/tb; G, 1068 Bru/cu ft
" 54 - Pnmary steam source, mam-turbine
bleed; secandary steam source, mam Eay
steam and aux:hary boer
55 - Coal s tramsporied vis tive unit traing,
c2ling pump . . compnsed of 600 cars and 22 locomotives -
d oil o 56 - Tota! output from two boilers supplying
o controf steam ta one turbinesgeneralor
filters Qther bir cata pertain (o indwvidual umits
S S7 - A1 86.6% etficiency :
58 - Da are tor each ot twe 50%-capacrty
feedpumps. Primary steam source, snter-
mediate-turbine exhaust; secondary
$T€8MM $QUTCE, MAI StEam Of BuX)NAry
boiier. A motor-driven feedpump s
provided tor suantup service
. 59 -Sup-brteminous toal .
. B0 -Onerated 212,500 crm; one, 152 500
OB
: 62 - Sewage eftluent 1 treated for blr makeup

i pump or biower
Dsmosis

by two gas turtines. For data on combus-
. tion turbmes, e page S#12
64 - Based on o firing

One rated 345,000 cfm; one, 262.000  ~--. -

63 - Combined<ycie plant; 135 MW 15 generated -~ -

66 - Data are for each of two boilers .

87 - Dats sre tar the main fsedpump. Sundhy

pump, menufactured by DL, s rated . -

3660 gpm st 3001 psig. it is driven by

80 8000-hp motar manufectured by GE |\ ~

68 Primary steam sourca, cold rehest; -
secandary steam sourcs, main steam °

68 - Furst rehest, 1025 F;ascond -
reheat, 1050 F - .

- 70 - Fist rehulnﬂ& 000 &g ft; sscond

. reheater, 167,000 5q ft

71 - Al randem-compound indoor units
uniess gtherwise spectiied

72 - Dara are for the main foedpumps. A
2800-gpm motor-driven pump o
15 available for startup ssrviee -

73 - Gatw are for the main fesdpump. A
startup pump, rated at 40% of full

capacity, siso 15 instalied L

74 - Campartmented nozzie L.
75 - pH contral: phosphate lnyemon T
76 - Primary stesim source, mein nisam;
. secondary stesm source, suxhary blr
. 77 - Daa are for the main feadpumos.
Standby pump, manutactured by BJ 8
. . rated 3060 gomat 4573 psig. 11 s
driven by a 12,146-hp motor
78 - Steam source: cold rehsst oMy

65 - Data are for each of four boilars e

- Swartup pump, manufactured by OL, is

79 - Qne motor nttci 6000 hp, one 1250 hp

80 - Data are for the main feedpump. -
_ Standby pump, manufactured by DL, is

- rated 4500 gpm. it 15 driven by a VL
10,000-hp motor
81 - Oats are tor the main feedpump.

- rated 3180 gpm at 2620 psig. N is
. dnven by a 5550-hp motor manufactured
4

82 - Steam-coil air heater
83 - Primary steam source, main-turbine
. bleed; secondary steam source
suxiliary borler
B4 - Dot are tar the main feedpump.

- Startup pump, manufactured by IR, is -

rated 1790 gpm at 2000 psig. Regulator
controls flow; separate 2000-hp turbine
ts the prime mover
85 - In tuel line
B85 - Datz are tor the main feedpump.
Startup pump 15 rated 3550 gpm
8t 2748 pug. 1113 draven by 2
6000-hp motor
87 - Flash evaporation
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Gas Turbines

mamwmwwmww

5; The gas-turbine market is stronger than
;ever and appears (o be growing. despite
predictions of a few reputable sources
" that sales would taper off bv 1972 and
gaverave approximately 2500-3500
MW /vr unul about 1980, In fact. about
00 MW of gas-turbine generating sets
ere sold in the first half of 1972 alone

_pS.]Z-S.lS).
F& Several vears ago. some experts
{fplcl\ed the earlyv 1970s as the nme for
gas-turbine sales 1o peak. They felt that
= orders were being placed b\ utilities
& solelv to fill the generauon gap created
~ when nuclear central-station licensing
; and environmental problems delaved
8. the startup of these plants. However. it
&~ NOW appears many utiliies recognize
¥ that gas turbines should not be consid-
}:_ ered merelx as a stop-gap measure. but
“§ rather as an important part of their svs-
- Z tem's generation mix. Evidence: orders
.—~ received by a few manufacturers for
;:’“_ open-cvcie units with startup dates in
2. 1975 and bevond. and the populanty of
preencmeered combined-cvcie plants

E‘ (table. above).
-'.,-; At least one manufacturer predicts
= orders will contnue at the current rate
ZE of about 600(-7000 MW /vr for another
if' vear or two This period should be fol-
, lowed by a shight dip in sales. assuming
© large nuciear umits come on-hr. 1n sig-
mficant numbers. But then, aiter utili-
> ties nave had suflicient ime to reassess
. their generauion mux and future require-
W= ments. orders are expecled lo increase
and probablv exceed levels attained 1n

the earis 1970s.
¢ Combined-cvcle orders have come on
1 thai

-

S

D R PR

Company

Ohio Edison Co
Duquesne Light Co

El Paso Electric Co

Central Vermont Pub
Service Co

Gas-turbme sales still climbing

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

By Robert G Schwieger, Associate Editor

followed the first orders ann unced last
vear (POWER. October 1971. pp 103-
109). Manufacturers are encouraged
that these plants will play a major role
in midrange generation. Even utlities
that do not have gas turbines in their
systems are showing considerable inter-
est. Remember that combined cvcles
were difficult 10 promote in the early
davs because the preengineered concept
was relativelv new. and because some
utilities were dissatisfied with the relia-
bility of gas turbines in peaking service.
Several reasons exist for the surge in

utility interest:

= High availability of gas turbines can
be achieved when these units are oper-
ated at relativelv constant Joad for ex-
tended periods and when theyv are
maintained in accordance with manu-
facturers’ instructions. Example: the
outstanding performance of equipment
1n pipeline service.

= Some old fossil-fired central stations
are not operating as well as expected tn
cveling service.

— In some cases. 1t 1s more economical
10 order a combined-cyele plant than 10
invest capital in polluuon-control
equipment for an older station that
might not withsiand the ngors of cy-
cling operation.

= There is Iittle operaung data 1o sup-
port vendor claims of high rehabiliny for
boilers and turbines designed specific-
allv for peakingcvcling service.

= Environmental impact of combined-
cvcle svstems should be less than that of
peaking/eveling unns because of re-
duced cooling-water requirements and
the utibzation of higher qualitv fuels.

Pub Service of Oklahoma
Pub Service Elec & Gas Co
Jersey Central Pwr & Light

Houston Lighting & Pwr
Louisiana Pwr & Light Co
Pennsyivania Electric Co

So California Edison Co

No. of

Total
units power, MW Mfr Startup
1 240 WE 73
1 140 TP 73
1 325 GE 74
1 240 GE 74
1 270 GE 74
2 600 GE 74
1 200 GE 74
1 250 S 74
1 240 WE 75
2 520 WE 75
1 275 WE 77

T Construction costs of combined-cvcle
plants are refauvely low because most
components are assembled at the fac-
tory and shipped in modules to the
plantsite.

Reducing NO, from gas turbines

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

Regarding the survey pages. note that
no orders were received by the follow-
ing companies dunng the survev period.
June 1. 1971 10 Mav 31. 1972: Tokvo
Shibaura Electric Co. Lid—Toshiba (Ja-
pan). Siemens AG (Germanyi. Franco
Tosi. SpA (lalv). Sociéte Anonyme
Cockerill-Ougree-Providence (Belgium)
and Ateliers de Constructions Elet-
nques de Charleroi (Belgiumj.

Free-worid manufacturers of gas tur-
bines for uulity and industmal service
(larger than [000 hp) that did not re-
spond to the POWER survev: Auto
Diesels Braby Ltd (Great Britain).
Dresser Industries. Inc (U S). Gutehofi-
hungshuette Sterkrade AG (West Ger-
manv) and NV Motorenfabnek Thom-
assen (Netherlands).
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| | ‘ l 1 i RATING AND CONQITIONS 2
! ' i i | i (o | Minutes 0 rreck
j | | . ] = . 1 o 1_narmal power
; . b B = ‘ :
. EQUIPMENT ; ‘ - T B < - g r 4
COMPANY : LOCATION j P | 3z A £ H =
' = | (e = 25 3 > = 2 a
h (3 3= 3 e K3 a - a
; ! EEIERF T Tz 5‘! 2 ER
i s 03 iz g3 i 3| 2 R ilke
i3  z5] S| 3z s | % iS } H 3 2%
! . = ErY HIEEE s | < =20 22 S lad
1 Geargia Power Co GAY .o WE w501 8§25 PP No OwSov 624 0 53 §9 59 30 20
2 Naorthern States Power Co Blue Lake, MN 0 Meqga-Pak 3t 4 PP No Yw 184 1600 80 . 2 12
3 Jersey Centrai Power & Light Co Holland Twep, NJ GE MS 7001 47 Bl No Qw 442 3 80 P . 20
1 Wisconsin Pubhic Service Corp West Marinerte, Wl TP Twm Pac!® 125 PP Yes Dw.Spv AU D ) I e L 3
5 City of Cape Town Capa Town, Soutn Aren CW  Mod Pod40 170 PP Yes Dw 40 ..., 1000 30 FS P | z
5 Flonda Power & Light Co ... Ft. Lauderdale, FL 0 £R-224 1299 PP VYes Ow 38.0 1000 80 42.7 30 5 3
7 Vinelang Electric Utiity .. Vineland, NJ .. NE w251 148 PP Yes OwSpv 311 . 53 336 .... 59 20 10
8 Consohdatea Edison Ca ot NY, Inc New York, NY GE  MSse0) 1645 PP Yes Spv 01 ... 0 35 ng .. 3 0 ...
3 U S. Navy Propuision Test Ceater. Trenton, NJ TP FT4A-1ILF 1 M0 No  Ow .. 21400 90 ... 308 90 AR
10 rreeport £lectng DePr s Freeport, NY . (W MoaPod20 .... PP Yes Ow 20 .... 1006 8a J S 2
11 US Airfarce o e Gy! TP Power P3c!7 1B PP Yes QOwSpv .. L. ... LR S L L. 3
12 Golden Vallev fiectric Assn, ing Fawbanks. AK .. GE  MS-5001 136 PP No Ow 17.5 Lot 30 8 ..
13 Arabian American 04 Lo . Uthmanrvah, Saudi Arab GE  MS$-5002 234 MO No  Ow ... 03¢ 120 e .10 ..
14 Nolverine Electric Corp, Inc Hersey, MI .. CBC Coberra 125%3 2 PP Yes .. 1ne . 000 80 125 ..., 80 3 [
15 Frankiin Municipal Plant | Frankhn, LA T0 EA-113 1 PR Yoy N 102 a 95 - PR 1 3
18 Mictugan Wiscgnsia Pioe Line Co . ... Guif of Mexico.... GE MS-3002 242 Gh No  Sev ... 1301 1000 80 e e 10
17 Umon Q4 Lo ot Canaca Lid . ... Lobo, Qnr., Lanada C3C Coberra 125 331 Gh No Ow . 125 1000 30 L e e e
18 Klosckner Humooidt-Oeutz AG West Germany !t . AV TF35 1 PP Yes N33 3.5 .0 80 42 . 80 1 !
19 Qasis Pipetine Co ... .. Xl ... iR GT40 1932 Gh Yes Sov . 8 a 59 .. 85 A0 4 4
20 Tennessee Gas Pipeine Co Paris, 1L S01.K13H ut Gh Yes Ow ... 36 03 50 e | e .
21 Amoseas inc [T .. Libyal SQ €$3000 g Gh Yes . P 53 . i .
22 Amoca International, Ltd . . e Gutf of Suez N MQ3000 336 MD Yos  Ow .35 S9 .. 1 . .
Alberta Government Telegtone Comma  Caigary, Alta., Lanada SO GSEJ000 237 SP Yes OJw 25 . . 1 . U
24 Abu Dhabr Perroteum Lo, L18 ... Persian Gull S0 6SC3000 3 81 Yes N 24 P} 58 .. 1 J
25 Petrolegs Mexicanos . ... Mexicol..... C8C  Coterra 3G § Gh No  Sav R ] 1000 80 4 Nl . .
Nationaf traman Jui Co .. ... 11T, L TF 25 3 Pd Yes N R 0 80 28 &0 1 1 t raae
2?7 Camoiwned Canstructors Lo . e White Plains, NY . Viking-S8G 30 PP Yes N 12 q 9 . 1 .. e
23 Chicago Metrapolitan Sewage Qistict  Chicaga, it Viking-CO 1 TE No N ... L5 9 1 s
29 NAPCOZ . . . .. ind : Viking-COG/T 8 TE Yer Ow 1.0 .0 59 1 RS
30 Abu Ohaon Perroleum Co LId ..o oeee. Pecsian Gulf oo A Viking-CDG 3 8 No Ow 1 .0 59 i . 1
31 Dowell Biv, Dow Chemical Co Mabde, AL L. S0 tPP1000 10 MO .... Ow e L2 e 1
32 Chevron Ou Co Ft Saskaichewan,Alta 50 MO 1000 550 MD ... Ow .. 1.2 0 53 i
33 Amgseas Inc Libyat . .. S0 £S1200 1053 Gh Yes . .. 12 0 5% 1
3¢ City of Aadover Andover, MA . S0 GSE0CO 152 SP Yes Ow 09 ... Q 53 1
35 Pacilic Telepnone & Telegrap | O S0 K51000 85 SP Yes .. G8 .0 59 y
36 Amoco Canada Petraleum Co 30 GSC1000 255 TE Yes Ow 0.8 .0 59 1
DAL T v et T b T S e (P R SR, T R R e, '
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MANUFACTURERS ’ Cor Bc ' -Besnngesp o .o - SP_ -Standby power only ¢
- 8l - Base load . .. . SpT -Speed/time e
AKT - AEG-Kanis Turbinenfsbnk GmbH BpT - Blade-path tempersture - Spv - Supervisory {telemetry) ,
ALN - Detrowt Oiesal Allison Div, - = . . CaC -Canannular combustor . woo T8 < Turhine sxhaust [Madepathy . .- 0
. Generai Motors Corp Cdp - Compressor discharge pressurs TE - Tomt energy . L.
ALS - Societs Generale de Constructions - Cmb -Combinanon, combinedcycle =~ Ti -Turbicesnlet -+~ 7 -
Electniques st Mecamques (ALSTHOMI CrQ - Crude oil n er = Ts -Trueshaft . - .
AV - Lycomung Div, Avco Carp . Cv - Compressor bieed valves >~ _ - TwS - Twn spaal B3
8BS - Brown Boveri-Suizar Turhomachinery L1d OF - - Dual fuet VeC - Verncal combustal - -
C8C - Cooper-Bessamer Co DsO - Dustillare od Vig - Vanasbis inlet guide vanes
CW - Curtits-Wnght Corp Ow - Oirect wie
FIA - Fist SpA, Divisiona Mars € - Electromic FOOTNOTES
GEG - GEC Gas Turbines Ltd €c - Engine case T
GE - General Eiectric Co . EH - Electrohydrauhic 1 - Vanous locations
HIT - Hutachi, Lid EM - Electromagnetic 2 - lndependent indanesian American Petroisum Co
HS - Hispeno-Suiza, Dvision de la SNECMA EP - Electropneymatic - 3 - Exact focation not svaiistile
1R - Ingenoll-Rand Co G - Natursi gas 4 - Manufacturered in Manpheim, West Germany
JBE - John Brown Engineenng Ltd Gh - Gas handhing § - Iransan Eiectric Pawer Generanon & Transmussion Co
KWU - Krsftwerk Uawon AG HoC - Honzoatat combustor [ - Undusciosed ) o
KV - A/S Kongsberg Vapenfabrikk Hy - Hydrauhe 7 - Ratio of absolute compressor-dischargs pressure to absolute comoreasor-inlet pressure
MH] - Mitsubishi Heavy Industries, Ltd 1S: - inlet niencer . 8 - {n sama gas-turbene packages, turtene driving the external load — compressor, pump of enerse®
NAT - North Amencan Turbine Corp ftg - (ntegrated . - example — 15 mounted on 8 shatt saperate from tha gssgenerator’s compressor and turbing saft
NP . Nuovo Pignone SpA K - Kerosens 18t A . : this machine 1 caited the free (or power) turbine. Packages without s frea turbine develog po®
QORE - QOrenda Ltd MO - Mechamcal drve - - B axtarnal ioad and gas-generator compressar with the turtine dascribed under the “Gas quneretd
PW - Pratt and Whitney Awccratt Div, N - None . ~ 9 - Also exhaust ulencer snd soundpraaf building - . a3
United Aircrat Corp . NAp -Notappheable . . - .- MW - Ahgexhaust slencer c 3
RR - Rolls-Rayce L1d 0pC - Open cycle - n < ALN offars five veruons of its 501 sngine: 301-K5, 501-K13 and 501-K16A bumn naturl g%
RUS - Ruston Ges Turtines Ltd Pd - Pump drive Tt © 501-K16A burn liquid fuel. X5 and K14, simdar in performance, have base-load ratings of 314¢
SO .- Solar Div of International Harvester Co PP - Peaking power and standby E the foll '] it ambient temp , 60 F; ol , 553 lavel; turbine-inlet e
STA - Sul-Laval Turbin AB ReC - Recovery cycis with turbine speed, 13,820 rpm. K13 and K15, also smilar in performance (detail in tabulation), W
. 10 . Turbodyne Corp exhaust to boder - . first-stage blades and vanes 1o permut higher gas tamperatures at Turbine nlet. Hence, DM“'
TP - Turbo Power and Marine Systems, lnc Reg - Regenerabive cycle S about 15% over the K5 and K14 models. K16A performanca is comparable to the K13 sxcept
WE - Westinghouss Elecine Corp Rei - Aelative motion between - "7 winch oters additional speed fiexwbility. Other units said during 6/1/71-5/31/72 suresy persod
WKR - Werkspoor-Amsterdam NV Hearing cap and shaft - . - Potomac Teleghane Ca, Batumorn, MO (2 unita, X14), generator dres; Trunkline Gas Co, Cor
. Ri0 - Residuaf ol S {1, X13) and Longville, LA (1, K13), compressor drives; Pacific Telaphone & Telegraph Co. 4
SYMBDLS Ry - Relay . {2, K15), San Francisco, CA {1, X15) end Daktand, CA {1,K15), generatar drives; New Yok T
Sep - Separate . New York, NY (2, K15), generator drives; Warren Petroleum Co, Cameron, LA (1, K13), com
Ac - Anaular combustor Sk -Stack Imandold} . Northern Natural Gas Co, Huge, MN (1, K13), compressor drve; Kansas-Nebraska Naturai &
Acc - Acceterameter Sal - Solid state Lakin, KS {1, K13) and Scon City, XS {1, K13), ganerator drives; Coastal States Gat Pmdug"‘
. .- K
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wE 1 17 4 3600 N N N 16 Ac . 13 Yes ISiY 3800 Sol/EP 2% BpT.Sk Yes Cv SpT  Bc  Yes lig 1
10 1 17 5 3600 N N N 1 veC DsO Yes 1S 3gpp . L . o . Lo 2
¢ GE 1 17 3 360C N N N 10 CaC DsOCiD Yes IS0 3600  Sol/EH . Te Yes Vig BpT3© Rel Yes |Itg 3
TP 2 7 IARCENR PR n 1 ! i 8 CaC G.DsO Yes 1S9 3600 Ry/ 6 EM Ti Yes Cv SpT Ec Yes ig 4 %
RR 2 a1 1 1 t 2 8 Ac  DsO Yes 15:% 3000 Ry/EH 3 T Cv SpT . No g 5§
' PW 2 781 1/21% 8800s65001% 1 1 2 8 Cal OF Yes 1Si% 3600 Ry/E L3 TiTe Yes TwS  SpT Be Yes g 6
WE 1 1t 3 4394 N N N 8 Ac 23 Yes IS 3600  Sol/EP .M Te/Sk Yes Cv SpT Aef  Yes (g 7
GE 1 17 510C N N N 10 CaC 0sO No 18110 3600  Soi/EM 35 S Yes N SpT Be Yes g 8
T 2 narnt 1/21Y 8600/6350'3 1 1 2 8 Cal K No IS 3600  Ry/EM EM T N Cv spT  Ec  Yes NAp 8
B RR 2 74513 e 1 1 z 8 Ac  DsD Yes 1519 3600 Ry/EH E Ti Cv SpT ... No lw 10
]
TP 2 i 13 21 ' 1 1 2 8 CaC G.0sOK Yes (5% 3600 Ry/. .1 M T Yes  Cv SoT 134 Yes hg 1!
GE 1 113 2 5100 N N N 10 CaL G No 159 3600  Sol/EH EM Sk Yes N SpT B Yes Iig 12
: GE 1 15 1 5106 1 1 1 12 €al DOF Yes IS 4670  Sol/EH EM Sk Yes N SpT Bc Yes NAp 13
RR 1 17 K 1650 1 1 1 £ CaC DF No 1519 3600  Ry.Sel/E E Te Yes Cv.Vig SpT Rel No Itig ¥4
‘ PW 2 7813 11213 B600/6350% 1 ! 1 8 CaC 0sO No ISi¥ 3600 Ry/E A5 TiTe Yes TwS SpT  Be Yes g 1% !
GE 1 15 1 6300 1 1 1 6 CaC G No 1S9 B500  Soi/EH EM Sk Yes N SpT Be Yes NAp 16 '
IS RR 1 17 2 7500 1 ! 2 8 €aC G Na 5% 5000 Ry/E 3 Te Yes Cv,Vig SpT Rel No NAp 17 i ;
H AV 1 4 Z 18 000 1 1 2 1 Ac  DsO No 1S 1500  Ry.Sol/E E Yes  Cv SpT ..., Yes fg 18 "
] ALN i 14 H 13,800 1 1 2 6 Cal OF Yes 15110 13,800 Sol/EP EM Ti Yes Cv SpT Rel Yes NAp 19 '
¥ ALN 1 14 4 13,820 N N N 6 CaC G No  1S110 1200 Ry/E - Ti Yes Cv 8pT Acc No  NAp 20 Mo
: i
1] 1 H 2 14,300 1 1 1 1 A G No 14,300 RySol/.... ....3% T.Sk Yes Vig Ts Yes NAp 21 ol
I SO 1 1 2 14,300 1 1 1 1 At G No .... 6000 RySoli... p Yes Vi Ts Yes NAp 22
2 S0 ! n 3 14,300 N N N 1 Ac  DsO No 18000 ... RySall.... . ) Yes Cv Ts  Yes tg 23 3
4 S0 1 1" 3 14,300 N N N 1 At G No [ RySolf.... ....3% TiSk Yes Vig . Ts Yes . . 24 !
N o1 ! 14 2 11,650 1 t 1 ! Ac G No 15 9000  Ry/E £ Te Yes Cv SpT Rel  Yes NAp 25 N
. I
AV 1 g 1 18,000 1 1 2 1 Ac OF No 1810 3850  Sol/.... € e Yes Cv SpT ... Yes NAp 26 ;
KV 1 1 1 17,100 N N N 1 Ac 0s0 No IS1Y 1800 Ry/EH EM Te No N .. .3 B Ne g 27 !
' KV 1 I 1 12,100 N N N 1 Ac  DF No  ISi38 3600  Ry/EH EM e No N . B No hg 28 :
147 1 1 i 17,100 N N N 1 Ac DsO No 15438 1800 Ry/EH £M Te No N .. 3 Be No g 29 !
: KV 1 i 1 17,100 1 A PG No (9 1800 Ry/EH EM Te No N .39 B¢ No g 30
SO 8 2 . 1 ! 1 1 Ac  DsO No .... . NP S PR Y 3
M S0 1 8 2 22,300 1 1 1 1 Ac G No IS0 3600 RySol/.... .... Sk No Cv No ... 32
M S0 1 8 ? 22.300 1 1 1 1 c 6 No 18110 22300 RySol/.... ....3% Sk Yer Cv Cee No Nap 33
4 SO 1 8 3 22,300 N N N 1 Ac  0sC No 1Sit0 1800 Ry.E/.... L35 Sk No Cv SoT Yes hg 34
; S0 1 8 3 22,300 N N N 1 Ac  0sD No ISi® 1200 RyE/.... . Sk No Cv SpT Yes ig 35
' S0 1 8 3 22,300 N N N 1 Ac G No ISile . Ry.Sol/.... A5 Sk so.. Oy Yes i1ig 36
H
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13}, compressor drive; Natural Gas Prpeline Co of Southern Calitornia Edison Co, undisciosad location (1, N Tennetsee Gas Pipeline Co, Warren, PA {1); and undis- :
, Johnsan’s Bayou, LA {1, K13), compressor dnve; TP4-2C-10F); Wisconsn Public Service Corp, undisciosed locs- . closed company.in Rumama (5). Variauons ordered a3
ased company in Lake Arthur, LA (1, K13), com- ° ~ ton {1, TP4-2C-1DF); Wisconsin Power & Light Co, unds-- pump drives by Natiana! Irsnian Dil Co for various undis- =
drvee; State Univerity of NY at Stony Brook, NY (2, closed location {2, TP4-2C-10F) - . ciosed locations in tran (Bumts) . o o
tor drrves, Cines Serwice Gas Co, Sstanta, KS 21 . - Twan Pac senes comprises severs! models. Depending on the 33 - Mobile traiter snstailation o
camprestor drive; Dasis Pipeline Co, vanaus Joca- model, smbient conditions, elevation, etc, hormal-power rating 34 - Vanatons of this machine ordered as compressor drves by - —-
g Texas {18, X16A), compressar dnves * wnit fait between 36.85 snd 63.6 MW, and pesk-power rating - ‘- Coiorsdo (ntetstate Corp, Mocane, 0K {2 umts); El Paso -
Pac saries comprises several models. Depending on the " between 39.8 and 65.6 MW gas temperature at power-turbine Natural Gas Co, ignacio, NM (1); Humbie O & Refining -
bent conditions, elevation, stc, normai-power inlet will be between 1130 and 1250 F; pressure ratio, be- 7 Co, locations in Texas (4}; imperiai Qit, Ltd, locanansin -
jg will fall between 18.7 and 35.35 MW, snd peak-power . tween 118 and 16.1 Alta., Canada {5}, Mountain Fuel Supply Co, Lark, UT {1);
 between 21.7 and 42,95 MW, gas tempersture at - Depending on model, speed of the high-pressore mmprusar Natursi Gas Pipeiine Co of Amenca, locations in Texas

furbine iniet wil be between 1135 snd 1250 F;
¥v rato, between 11.1 and 14.7

wreflos pressure -

on model, Inw—prmecnmprmorhum \
nine

8560 and 8750 rom; speed of |-p compressor
een 6350 and 6630 rpm

Pm Pacy purchased during survey period fos eectic
n: New Engiand Gas & Electric Assoc, Cambnidge,
unit, model FT4A-SLF); Ebasco Internationsl Corp,

or Auth, Pnnce Rupert, B.C., Canada (2, FTAC-10F)
TP4-2A-3DF wes purchased by Wisconsin Public Sema
elactric generation +n West Marinetie, W!
wnn Pacs purchased during sufvey penod for efectric
in: Union Electric Co, undistiosed location m
i {3 unet, model TP4-2A-31LF), Flonda Power Corp,
used ocation (4, TP4-2C-1LF}, Public Service Eleciric

d Genersl Electnc Co, undrsclosed locattons m Qregon
P4-2C-1LF}; Nebraska Public Power 0ist, Heoron,

k. wnd Shelton, NE (3, TP4-2C-1LF), Long island
Glenwood Landsng, NY (8, TP4-2C-1LF};

ing on model, anaiog controls can be :Iacuohydnuh:,

(T, undisciosed locanions i New Jersey (B, TP&-2C-1LF); | _

27

- imputse generstor - -

- Variatians of ths machine ordemi &1 generator dmu by .

Northern States Power Co, various locations in Minnesota (§ © -
units) and Pubhic Service Co of Oklahoma, Gkishoma City, DK

drive will be berween
between 6280 and 6700
- Dustillate, residual and crude oils, plus natural
- gases separately or in combination -

(2 —n 8 PACE 260 combinedcycie system)

8330 and 8840 rpm; low-pressure drive

Iand process

- Venations of this machine ordered as generator drives by

8ntish Columbia Hydro & Power Authonty,
Canada (1 unrt} and Publn: Service Electric &
NJ(T)

Port Hardy, B.C.,
Gas Co, Bergen,

- Vanations of this machine ordered as generator drwes by Salt
Ruver Prosect Agniculturs) Improvement & Power Oist (2 units};

Northern States Power Co (4); Omaha Public

Power Dist (2);

Potomac Electnic Power Co (4); Loussaana Power & Light Co

{2}; Duguesne Light Co (3); Ptuladeiphia Electric Ca (31; Ohio
Edison Co (2) McPhenon Bd ui thc Umma McPhef:on

KS1(2) -
- Approximare figure -

-lnau:mranarrmnrirtquen:y musurlmem o

* - Also speed/time ratio
-6T-5% '

.'— Varations of this machine nrdered a3 compressor drives by

- Costai States Ges Producing Ca, Freet, TX (1

_ Trunk Lines Co, Valleywiew, Alta., Canads {1); Phillips Petro- -

feum Inlemwana! Iavestment Co, Bacton, £

umt): Alberts Gas

ngland (3);

35 -
36 -
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- - Varsation of thss machine ordered as generator drives by
_ - Vanation of this machine ordered as a compressor dnve hy

~_ - Vanstions of this machine ordered as compressor drives by* 2.

. Gulif of Mexico (3l I

{4} . Qasss Pipehine Co, focations in Texas (4], Shell Oil &
Gult of Mexico {1}; Union Qi Ca of Calnfomm Caok
- inlet, AK (2 . . -
- Maqneucxpnd pickup -

Varations of this machine oniered by Home Onl Cu td,
Swan Hills, Alta., Canada (2 units), waterflood-pump
drive; Mobil Oil Com, Coyanosa Smmn,TX 12}, re- :
frigeranan-compressor drive; Oasis Oit Co of Libya, Inc, -
various locations in Libys {8), crude-oil-pump drve; Shelt
04! Co, undisciosed location in Louisiana (1), waterflood- - R
pump drive: Shell Canada L1d, vanious locations in Alta.; -
Canads (2}, waterfiood-pump drive S t
- Vanations of this machine ordered as generator drives b PR
M States Teieph h Lo, Tucson, AZ {l
unit) and New York Telephone Co, Nassou County, NY (2)
« Also soundproof buiiding .
- Compare maximum tuel flow to compressar discharge -
pressure

Santa Clers County, San Jose, CA (2 units) -
The Gas Council, Chelmstord, England (4 units}

Chattancoga Gas Ca, Chattanooga, TN (1 unit} and El Paso
Nature! Gas Co, undisclosed locations {3}. Variations of thrs
machine ordered as pump dnves by Tennessee Gas Pipeline
Co, Ysclaskey, LA (1 unit) and Ses Robm Plpelme Co,

——
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