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1 CENTRAL STATIONS.... .

2 ON-SITE GENERATION...

3 GAS TURBINES..........

4 OIL AND GAS ENGINES

5 STEAM SYSTEMS........

6 STEAM TURBINES.......

7 AIR CONDITIONING.... . .

0 ELECTRIC DISTRIBUTION

This survey of over 1100 projects is by far the 
largest sampling of industrial plant and central 
station design data ever published in Power. The 
following 47 pages outline trends and spell out 
design features selected from newly completed 
or modernized plants — some still under construc­
tion. others not vet off the drawing hoards. Also, 
vou will find a special tabulation on page ^'10 
of computer installations covering a range of op­
erating responsibilities in large central stations. 
Some elements of each survey are summarized 
graphically, either before or after the tabulations.
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5 STEAM SYSTEMS

Table 1: 1550 to 350 psig
Use of natural gas is increasing; drawl

COMPANY LOCATION CONSULTING ENGINEER

BOILERS FUEL

x lx lu- I o I o ) x £ * I

.NDuT? RiAL STEAM SYS'EVS ^
. 'j'ffle )j<»e £js.‘Tijn Co. 2 v E jsiran Kooa* C o.
: 'ii,.Ti.jiiv rjio 4 Pa Mi E;... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
E Hoernw cJoxes, inc............................................... .
J Sow Chemical Co.................................................
■ £ .sinan Kooa* Co.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Vmgsoon, Term............. Eargenl 4 Ivndv__  .
<juHauoa, Vis............... 2,?i[?: 4 Sfioitz (nc.,..
QatOfia&a, Mic/j ....... meimicii 4 Lutz......... .
Freeport. Texas............ 3ecme< Ccro..............
Rochester. NY...... C T Main.............

Sagem 4 Lunev .5 Oe*»Oe«icai Co ..............................................  Piaaueraine, La
. ' uasvie Coro.....................................................  Laurel. Viss.

i Moon Oil Coro.................................................................. .
:0 tfvanaotte Cnemicar Co-5 .......................................  Demon, Mien ................ Sanderson 4 porter, Inc.

Eeatooin, Mien..
Touance, Cant............. Procon, me,.

3eniami,i. floocnoose & Guentier, me..

-i-ia -.'efiicai .;o...............
£:• toi v'j -?cer Ea................
r ;r»?ei mi i Z:............................
' .;r*»er Mill Co........................
.))■?'naic*.di -User Co.............

-eiena. Ark.................
E -r’ceM. lo........

jro-aina,Maui, r'jwan.. 
'.ariaina. Maui, -awan.. 
/'CxSDufg, Miss ........

Cte'iJCJi Construction Coio. 
Ne'Son Miner........................

£ Grp3i Nonnem ^acei Co.

. • r^at.e -roer la...........
£ o.-ne' cjn Con Co.............
j -arne-nui -’lOe: Co.......

Cedar .snogs, ua ... 

’oar,o*.e Raotas, NC..
3:tr.scni :c. M.s.........
lema, A:a............. Trie Ru$l Engineering Co..

-jrdue .'nuers<<y...........
Monsanto Eo-Cnemsuanc O'v.

°v .'o’e -casing.............................
E ont.nentai C in Co.... . . . . . . . . . . . . . . . . . . . . . . . . . . . .

=o e:scst Pioer O v, learsi Coro .
'..von EjrD'oe Eon ................................
:'*2 Z:io...........................................
'ijfono, Leoo Eo..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Eisiet, me.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Vest Lalavette, 'nc..
Decatui. Ala ...........
Norco, 3 3................
3ioo>tiyn, ...........
-iovemi.1, Mass.......

AfunswiCK, Me.........
tof;, is..................
Cieen River v-q__
New 4 )u. Nv.....
ji/soee, Te«.ii.........

A M Kinnev. Inc................
Locnwooo-jteene... . . . . . . . . .
F no. 3accn 4 Cavis. Inc . 
Civ 4 Zi-T'ermain...........
Veige' Cigineenng Co....

Enown Ei •'oson P j<c -3 .... 
E >n .ingscn PCo ..
‘e'os Easrun Co.............
Ceianese rioers Co........... .
* i'.wi 3-"«' Pioooc.'s Co

'.re^eis Eogjr Eo.............
£ j iT.'i £"e*■<ii E:r:... 
Carnooeil SouO Co .............
'•»n i £ -»;• vie it Lj............
-• o>' 4 Canoie...............

Eute\a. Coiii.......
E a?«a, Coni.......
Longview, Tens..
harrows, Vo.........
at Paul, M.nn___

Sanderson 4 Porter ir*c..............

E r^tte Engineering Caro . 
3 Simons i Ini' 11 Ha.........

C.owa-cefteroacK 4 H A Sirens..

jacitson 4 Morelano ............

rsi N.i *ceo E jro ... 
'■’•"xe'’ Efi;o Co ... 
>' ‘ VuSI'-iS. .nc . ,
.ox's C ............

• ) C-ving Pioei Mms.........
-i.ver Ene'Oicai Co

Znaro'?’. ___
5ei'SJcoi3. •'o.. .
Pans, Texas.........

■sonsos C 'v, -v=<i ..

C>e C nanes, .o.. 
Conjicscnvi.ie, '_j .
Camden, Nj...........
EreiOv. NC.............
=oc. Ar;nu*, 'e>os .

3-a Ar!hut fax:s .
E( 1X1%, Mo ........

Crying, Mass ..... 
£isi CxuO'je, m

■H K i-e'zjson ................
Mete in ?. a$3x............
LockwocniGreene...........
T ie M v rei ,ngg C:___

venne'Ot c'g neeiing .0. 
i H • ’•lOgg Eo.........
Ciicert Assoc me ...........'wXxwicc-Cieer1-*......

Ecr.iin]', ►•’cneerr 
- g'T-enng C ) .

1_(P 'HiS ..1,,

E 966 Ne Pn Pi'9 2 F, ’ CE •30 1550 950 21 c 1.5 Pri^-
1586 n, SH 1 Pi sw 350 ■5M 90S 38 C 2i Pid
;9 56 ~x rr-O.P’ 1 Ft ss 250 1500 300 9.3 30
1966 <r, Po.Pr l Fi PS ;soo U50 1000 c *■*- .3?rd
’.3 oo Ex o~ pv ic. 3W :00 U25 900 13 C.3 2.5 Prd

=r 1 Fi RS uco I’OO 950 1E.4 G N Prd
P* 1 Fi RS ECO 1300 325 :i *,3 0 30

-j ~0 1 r i 5 # 500 1250 900 63 s/.c 0.7 5D
1966 Ex Po i fi FW EQ3 1250 350 39 ■3.2E4 Pid
1967 Ex FY.Po 2 Fi FW CEE 925 3'5 ; ; 30

1956 Se °t 2 PA CE ISO 915 345 5.2 : N Prd
1955 tr -1 1 °A CE ISO 900 325 G N P'fl

'le 3, 1 C, -c US 5?5 ?50 3;.o BO
.r*)6 \e -'Pi 2 -1 CE .00 £35 250 :4 30

Ne Pr 1 fi 5 W ;506 3L..3.3A 30
:C5; Ne 3o 1 3W •93 50 325 5?,C,5A 30

1967 rr ! F. 3’# 500 350 300 p C.3L 'J BO
> p, 5# 3S0 350 900 36 3L.C 2 3 30
^n.Pr '. Pi C£ 050 250 350 ;5.3 2,3 2.55 8D

!9n3 :, rr . Fi PC .50 700 ’50 21 BO
:?% •JO -0 I Fi EC 220 ■ad 760 ^ u 30
i986 Ne 1 SW ECO 650 E&O 3L.3.0 30

p, 3o,sh i f; *16 215 650 325 23.6 c 2.5 SO
:ia5 -r ' 9* 200 550 750 33 : 3 30

T, Pt 1 Fi sw 1'S 550 Ul) 13 •3 P'd
'£6-6' Ne ^O.irl 3 PA ■JR 100 •350 550 C.G
E966 = * ?: 1 PA CE ICO 850 350 0 Prd

‘986 r, Pr 1 ~c 30 850 ’50 0
1966 Ne Pt E Ft EC 300 U5 <50 c.a 3ro
1966 r x Pr 1 Fi 9W 2S0 525 750 o.c Prd
1565 Pt : 2S0 515 1% 13 0 .i Pid

.1956 i' ^o.Pr 1 Fi CE 500 600 750 3a.G 30

1366 Ne 3r 1 Fi 2W 320 500 750 58.5 3L.3 30
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1366 cv ; vo 1-00 500 250 .'J.5 G* Prd
1966 Ex Po.Pi 1 Fi FW 266 500 750 22 r 2 Prd
1966 Ex ?:,?i 1 PV 0W 390 500 325 ;2 2 C,G 3j Prd

’.95? Ne Po.P: 2 P< UR 120 ^30 ;:o 3.3 G Prd
ej o- : UR GO iCC -50 3

'•.k' :■ , c. IOC xO 539 3 C C
=1 ' Mil* £0 300 500 G P-0

.965 E' > ; PA EE 50 3C0 5 a; O.G li Pid

- 3. » C, M|* JO 6C0 *50 4.5 G Prd
.0^ •;0 n. ; cy Ml* 75 :o Sai 1 1 G

?',: , -JJ 1‘jQ 550 330 3 7 : 30
r , /. ' cy -'t: JS 550 Sat 2 3

1356 £> °1 i PV CE i20 500 5 7C 3 Pid

- 3r , ^ rc 80 SCO . ; P-fl
’.387 r. p- P- EH : 2v =W 290 165 600 E Prd

r-i <v;B 'SO ; -c Em} 9 3 ' r.
:e- 50 G7 5 35 El Prd
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?"d oil is the large amount of sulphur they usually contain

SOOT AND DUST AIR hEaTER I F-D FANS i-D Fans BOILER FEED SYSTEM
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5 STEAM SYSTEMS

Table 2: 330 to 135 psig
More small boilers have particulate-rem

COMPANY LOCATION CONSULTING ENGINEER

; S .;jei -.3*0 .......................
Marne Lijar .rv;'js::"?s. .nc .
*,C3~ 5f«nica. -o.............
°’n A mere an Pfroieeri Cotq 
Cer-tr3r P'ams, me.................

,t'*---’1 mt C.-ro ..
.‘re d' -1 ;nts. ~r. 

PTiauiO Coto ... 
Le_«‘31 SeMces :

Cre-cbi? Sleet Co of Amenca
3:s;:n {amen 2;. ...

- or.! iei "•i'OiC ji 
V.insiee *M'S

Snise C3SC3C" Core

• 1ir«ess ^il’S, ^3.
• aston, ‘.'e...........
Hi con. *fvo .........
P'verton, Hio........
L;$ A.^e'es, Can?

Laoere. : eras 
-ur.tingicn fieacn.Caiif
C3.-;3re Cuftn^5, 2 '
*altnam. Vass... 
Ceci?etowa, 0 C .

Midland, Pa.......
Bcston. Mass___
-*ols;oo, '-f us.. 
■V'crwa. * jn ,., 
MoniCtee, Mieo...

CNemicai Construction Caro. 
Cresset Engineering Co.......

P'sn 4 Construction. Inc....................
M a ‘iisrixnn Co...............
V J ‘tismuan Co...............
Jackson 4 Moreiand.........
2 ei-Blossom 4 Assoc....

'n.’K'-w, #*s"........... 9*;nm*w-#oc*o»fl. (nc .
■Vi, .• :ur^, n........... ifi.ev arc tfuson............
Cji’V il...............................................................
Cl,Tii, Cjic................  'leans Pe^er.................

ii5 O'v. American Tooacco Co......................... Chester, Y a ...

:6 S-'evtciet 2;............................................................  3jft31 o, “IY ...
•L Monsanto Co............................................................  Anniston, Ala..
-.5 -snores..................................  3a?na*. Mien.
59 'v'.mei 5 i^raw Foundries..................................  ia^na*. Mien
f] ~ ' '

3eniaimn. iVoodnouse 4. Gjentner.

C.ifeis 4 Possets.........................
Cifteis 4 Rossetti.......................

Su^srCvo....................................................  ComraooSonias, Colo..

tuaco. nv...........
■vsi’.na.'jo, Mien . 
2omii;s. 3te . ..
CCi*i«'?tCnn, P 3 
Cenvei, Cuio.......

...............................  8-MVeOem, vy. ..

............................... intiianaeoiis, me..

...............................  -ignjrx! Pjk, V'O
Canwen 'ouo Co....................................................  Camden, ,4j.........
Pom; CseT.iC3i Co................................................  .onet, lit.............

Sitter* Assoc...................
Cummms 4 3arnaia, !nc..

tnc lO ..
a tenf <jnn Assoc, Aren 4 E^'s. me . 
Gilbert Assoc. Inc ...............................

Varnette. *>s............... Waiter G Pmmei .TOC' IS'j‘10 L0< 3, -"?S'l',#.0OtJ Civ..............
Atlantic Co............................................... Phtianetoflia. Pa........... Rust Er^tneenn? Co..

i .i '•‘.eessr; £ • -I............................................  Muse3tme, Iowa..
Ljiamci?, Coui{ijS5 4 Pooram ..........................

-«r Mil.-, .

l.,o.,*'si!v Vrl>,e

.x:r;t O'

'.'os / ee, ^-s...........
tta:"":,'!. 'JY.......
1 r*rj>imooot is. imt..

.- ift , ndf*. 'Ow.a, . .

'C“!fOt1, M'CI...............

3oji.]er, Coio.........
C-si S.ncuse, 4V

, vtoni,.. .1! ►*"> z-1 on Ce 1 !i 1 t C m,Jne e _ |P-..............

"lOlO® 3'-n* A'UVS ........................ . .1^ ,,
niltnn.flavis ’'Vmirai i>....................................... Cincinnati. Onm

^eme* 4 Lute •
■jn'i?'] E 'i^meers :

«otVi.iS. CmcwS me

jot’ G Moao 4 Assoc. Inc

:c<

'•«Ls;nai E iice jno Entia -0.. 

■i, CjvS 4 M'Jl'ins

_ jon-e-, 4 

v^<s xn, C a,ion 4 ! 

eeC’ 4 ..
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fes in an increased effort to fight atmospheric pollution
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5 STEAM SYSTEMS
Table 3: 125 to 40 psig 
Overseas: 1220 to 120 psig

Steam turbines and dual drives for al

COMPANY LOCATION CONSULTING ENGINEER

30ILERS

x.*lu-|oio.x£-

FUEL Ftf

"l? r-<a mgiot Co......................................... 'ptornnc Mirfi............. ... 1965 5t »r i ri 419 ::o 125 Sal 11 .3 C 30
: ? 5 jjnne-iev < Sons............................ ;t Pt,SH 3W 53 125 Sal 3 ’ G.G l 30 D

4111i3T5 0 o<*e^e ................................... .xo^'.'oo-Gieene .......................................... -1 jH i Fi KEi 50 125 3:0 -. ii 80
tt'%c-isin 3: ’te >' a!®v>®.......................... Oir-lcneian-Maveron A Assoc........................ ... 136o '-e 3H 7 r, 3R0 50 125 Sal . .. CZ 3 90 0
iieiican a.fines................................ Ct jH : i=5< 50 .” sal a o.c Prd >
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ent, such as fans, pumps and blowers, increase reliability

boiler feed syste COMBUSTION
CONTROL

u
Ui
0
OS
01

*
Jr-'.

r Mr

i Me

ST XL
rr:. '

i at
1 Me
4
2 Me 
2 ** 
1 Me

o-

v

s

HM 
KS =

Fcve1: ~ ut i r e
E'<£ ,sse’*-'-.is Geneve1
3o(2ve-*e'

A;

Sjciete F:. !'V>. -arc

LF • locs hi',
L‘. - Lecoeis ve^nacs A?
p'l • E'.a' F:e»es e: Os
REG • heruiDiOr y Mnan
GAL • 5cr.if!-: oes P:rroe? Sa(todt
S-v - Sjc*s!e ?;ar^a'se :e? 8>i sirs MAT -SAFMAT .
SdJ Sjceie oiia’ or j'usme: MeLMuffCjes .R.iev,

Scr - SvensKa Flantlaonwn
SC -Ssiio-C'lis
Sol - Suizet Bios LtC
T- Franc: T osi SoA 
V EC • Vgniioeca
v'E;> • Vemec

s 31



•tf
 

M

Noncondensing

No extraction
Single extraction __
Oouble extraction 1

Condensing

No extract ion 
Single extraction 
Ooudle extraction 
Triple extraction

O 5 10 15 20 25 30 35 40 45 .',50
Percentage of units reported AsSY

PREPONDERANCE of noncondensing turbines shows greater use of procts

Industrial turbines get bigger
R J BENDER, Consulting Editor

There is a continued increase in the size of turbines 
purchased by industries where both process steam and 
electricity are needed. This is due, in part, to present 
or contemplated expansion of plant capacity, and also 
to the fact that more and more electricity is being gen­
erated in plants of this type. The trend to more in-plant 
generation, which started only a few years ago, is now 
in full swing. At a relatively modest increase in capital 
cost, a larger boiler and a steam generator can be ob­
tained that may, in the overall picture, produce a defi-

COmPANY LOCATION -I — !

nite saving in energy cost for the owner.
This year, single-point and double-point jexfc 

turbines are the most popular. A number of 
extraction units were reported. However, UiS. 
facturers prefer to call them double-extractioa4i' 
with an additional bleed point. Leading turbine 
facturers have told Power that, in additiomofr 
creased number of relatively small steam turin: 
stalled to drive essential boiler auxiliary 
growing use of steam turbines to drive large
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[sing boiler pressures call for main turbine-driven feed pumps

TU&5INE CONDENSER FEEDWATER GENERATOR CONTROLS
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1 Steam pressures continue to climb; temperatui
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