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#1 IHIZAx—-EVvEFI A
'CUSTOMER COUNTRY | STIG | ISO MW FUEL  |conmmor| IN SERVICE | OREDOTING
1| MEIDENSHA CO. | -Japan a5 Liquid Yes | Aug. 1978 3,000
27 P.D.B., No.1 Bangladesh a5 - Liquid No |June 1980| 18,840
3 P.D.B., No.2 Bangladesh 35 Liquid No |June:1980| 25,204
4 SIMPSON, No.1 | CA, U.S.A. | semi 42 Dual Yes |May 1983| 34,959
5 DOW CHEMICAL, No.1 | W. Germany 35 N. Gas Yes |Feb. 1984| 27,589
( G |DOW CHEMICAL, No.2 | W. Germany a5 N.Gas & H,Gas | Yes |May 1985| 18,643 |
.7 |DOW-CHEMICAL, No.3| W. Germany a5 N.Gas & H,Gas | Yes |May 1986| 10,392 |
"8 | SIMPSON, No.2 | CA, U.S.A. 35 "~ Dual Yes |Jan. 1986| 14,603
9 P.D.B., No.3 Bangladesh as N. Gas No |Sep. 1986 2,249
10| P.D.B., No.4 Bangladesh a5 N. Gas No |Sep. 1986 4,517
11| SIMPSON, No.3. | CA, U.S.A. Full 50 N. Gas Yes { Jan. 1988 ——
12|(BABCOCK & WILCOX) CA, U.S.A. 35 N.Gas | Yes | Mar. 1989 ——
Asof Sep. 1987 TOTAL 159,99

VAR THI -T2 RV —Ya VTSV TOERKER L UBEX

*2
1ST YEAR AVERAGE (MAY 22, 1983 TO MAY 21, 1984) = AVAILABILITY 96.24%, NELIABILITY 98.17%.
FOR THE CALENDAR YEAR OF 1985, AVAILABILITY IS 96.95% AND RELIABILITY IS 99.23%.
2¥D YEAR AVERAGE (MAY 22, 1984 TO MAY 21, 1985) = AVAILABILITY 95.59%, RELIABILITY 98.26%.
FOR THE CALENDAR YEAR OF 1985, AVAILABILITY IS 94.76% AND RELIABILITY IS 97.89%.
3RD YEAR AVERAGE (MAY 22, 1985 TO MAY 21, 1986) = AVAILABILITY 96.31%, RELIABILITY 98.99%.
FOR THE CALENDAR YEAR OF 1986, AVAILABILITY IS 95.315 AND RELIABILITY IS 99.05%.
YTH YEAR AVERAGE (MAY 22, 1986 TO MAY 21, 1987) = AVAILABILITY 95.26%, RELIABILITY 99.54%.
4TI YEAR AVERAGE (MAY 22, 1983 TO MAY 21, 1987) = AVAILABILITY 95.87%, RELIABILITY 98.74%.
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B 13 HEEREH
Output of Boiler Evaporation HP Steam Fuel Consumption
Year & | Ope. . Efficie-
Hours Generator HP Steam LP Stean Piant Supply Fuel Gas AFO ncy of Remarks
Month H GT/G %
kWH k¥ T T/H T T/H T T/H} KL KL/H KL KL/H
'86- 8 87 1,369,600 - 2,667 - 253 - - - 421 - 48 - - 8/ 1 ~ 8/23 : BibRAHE#E
9 626 6,241,900 | 9,971)11,835f18.9) 1,153 1.8 9,176 [14.7} 2,021]3.23 - - 28.17 8/26 ~ 8/28 : (HHAIRAE
10 573 7,090,100 | 12,375} 12,285} 21.4}1 1,004} 1.8} 7,987 113.9} 2,104 §3.67 - - 31.3
11 720 8,776,100 | 12,189 | 15,517 | 21.6 | 1,276 | 1.8}10,922]15.2| 2,662 |3.70 - - 30.6 9/27 ~10/ 8 : BZRBHD
12 744 8,914,300 | 11,982 | 15,869 | 21.3| 1,268 | 1.710,737 | 14.4| 2,699 3.63 - - 30.7 L8
'87+ 1 744 9,732,600 | 13,081 { 16,985 {22.8} 1,120} 1.5}11,723115.8| 2,834]3.81 - - 31.9
2 672 9,037,200 | 13,448 | 15,846 ] 23.6 968.| 1.4110,772}16.0] 2,602 3.87 - - 32.1
3 459 5,805,600 | 12,648 | 10,616 § 23.1 6234 1.4 7,338[16.0| 1,737 ]3.78 - - 31.1
4 401 5,124,100 | 12,786 | 8,563 ] 21.4 867] 2.2} 5,154 )12.9¢ 1,505]3.75 - - 31.7 Va %A.@E%$
5 744 9,411,600 | 12,650 | 16,140 | 21.7 | 1,541] 2.1] 8,650} 11.6] 2,738} 3.68 - - 32.0
6 720 | 8,800,100 {12,222 {15,588 |21.7| 1,387 | 1.9 8,147 | 11.3| 2,571 3.57 - - 3.7
7 744 8,636,400 | 11,608 | 15,790 | 21.2 | 1,521 | 2.0} 7,499 {10.1} 2,538 3.41 - - 31.6
8 735 8,469,400 | 11,520 | 15,671 ) 21.3 | 1,563 | 2.1| 7,868 }10.7 | 2,500 3.40 - - 31.5
9 720 8,568,800 | 11,901 {15,453 421.5} 1,455} 2.0) 7,645 10.6| 2,517 | 3.50 - - 31.6
10729 ~11/16 : it
10 638 7,143,900 ) 11,197 | 13,441 21.1§ 1,085] 1.7} 7,541]11.8 331 1,881 30.0
11 353 4,275,100 | 12,111 | 7,856} 22.3 4821 1.4 5,146 ) 14.6 | 1,301 3 30.5
12 720 9,412,200 | 12,650 ) 17,100 } 23.0 811 1.1]11,873}16.0] 2,81913.78 - - 31.0
Net Heat Value of Fuel is 9,250 kcal/L.
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ROLOMEE LTRREXRS,
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LTWABATHHRAIBABELHREL TS
w, B4 5 -BMTEIRTAZENARETDH 5,
Floiz, 45 —MBELEPTH-ELTY,
RA T =N NAERNPFE I N TS IDIT,
HAZ—E L, BRTEREITERISCLTY

- A,

VAL VFEealRXl—=YgvDHH5—D
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ELTEY, x—evBRE LT BEE2
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T ELHEG NS A ROYFOFIAKFEDOR R D

HIGH VOLTAGE ASSEMBLIES

SPECIALIST POWER UNIT

HIGH VOLTAGE INSULATORS % -
~‘ev

WATER INLET ; %

FUEL INLET.

UPPER
LIVE ELECTRODE

EARTH ELECTRODE
LOWER
LIVE ELECTRODE

EFFLUENT
WATER OUTLET

AL

FUEL OUTLET

PROCESS PRESSURE VESSEL

INTERFACE LEVEL TRYCOCKS

MIXING DEVICE

® GUARANTEED .

ON SPECIFICATION FUEL
® RELIABLE IN SERVICE
® CONTINUOUS OPERATION
® VARIABLE CAPACITY
® NO MOVING PARTS

M—5 #EISHERE

Download service for the GTSJ member of ID , via 216.73.216.213, 2025/1;/94.



o0
je.o]
(op]
—

15—60

GTSJ

19 Y04 ~<—ri

DRI T T ok

vV —IX

LINN INIRIVIEL TINd

S—

-] = = o

414dNS ¥3K0d

dRnd
SOLIGIHNL
d PERRT]
KOIQYNYA 539044
(d)
\&/
T
. E)
ANVL N
YOLISIHNI RVals
- ROTQYNYA
RERLT INANLYINL . dRAd
[C——
NINT443 431VA h mww / ¥314ISTNRAC
LEPUELM ININT443 - <
!
1
asn !
?z:::m v _ M |
203 !
1
110 I
10 ! NV
up<gawhwwﬂ ey ‘4314 1STARIT
- LINQ SNILvI¥l
Amwv 911¥1S0410313
FERUEL ! Mm.n|;|. ;
ANYL i A : dund
4 Wi _ ) dind 43ISNVEL
T - 110 mmm T \ # _ ZOYYHD SHST
370SN02 q31v341 _
1304 19 SHS SATIERASSY ! + »< N O @I INVI
19V1T0A ! V3704038 ! L I3Vd0IS
HBIH | S, t—————— — YIAINVHOXT QI1VIYINN
' 1v3d SHST
H
I
1
| S —
“1INVd
1041K03

Y3IVIH

55—

member of ID , via 216.73.216.213, 2025/12/14.

Download service for the GTSJ



GTS] 15—60 1988

= (ER) *ELCBEIMETHSH, TOFT
ADHICUEFTREWE, X% (6~8%) DK

N 7N —=z 1 /"‘l 1/_41i)\431 X a>
I ‘/"/3" A /N C T,

ey g VIREBOMWME LTHEAIRS, =<
N g VIROBEBNWERTHRL HP - b ER
LERERLYBET HEC, BEDHRCI Ll
DR EEFE AR L L& KT BES R, K
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UTFeooRmcER I - FTERHEOFEH
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\-4—
Vo U Do

TDX5, MDKEZ LT, WhcEth  BBES 7 VARK-61TRT
Atoms. Temp. : 45 °C
__Q.__] Atoms. Press : 730 mmHg
!470 Kg/HI - 81-°C Feed Water : 65 °C
1565 Kg/H
Y
_ 81 °c
u [920°c ] - [1950Kea/H
\ 45 °C
COMP. TURBINE 7565 Kg/H
/ T\ M)
i 45 °C FDF =5
§3.41Kg/ z [ 150 °c_|
3910 KW 542.3 °C B51 Ra/H |
3. 64Kg /S £
0.9924 Kg/cm2abs
£
0.15 T/H| &
E_ =
SZ8w
42 atg &2
305 °C &_5n
23.4 T/H ESES
oL v
— 1 X , J
925 KW | b
3
[
=
= :
N
@: I 70 PROCESS
?; 12 atg
N 1 191 °C
hd . ) 20.16T/k
° WA
150 °C -
21.05T/H
! 65 °C
Ja\
=
23.63 T/H
130 °C

-6 A-FEX
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K i A = p T B BR T
23.5T/H
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@) Axx—-¥vv
¥ R D EEREEEHIEE
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BEH El =N )
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% K K B o T
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t
1
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LUBE OIL UNIT

FL20(Gt, +200)

#%— 1 LSHS D4

C:H 6.5~8
mEs (BX %) 1.75
BRME Kcal Kg 10,000
M5B cst 300 @ 70°C
- § 0.90

M = 66 £ 2°C
51K = 150°C Kk
/) ' 0.15

Na ppm max 14

V ppm max 12

Ni ppm max 13

Fe ppm max 12

Ca ppm max 0.5

H20% V/V max 0.5

n = 0.2

2y 92X % wt max 32

M ik max 2.5%

7 X770 b max 2.5%
K 10 mm L} F
4. LSHS

Low Sulphur Heavy Stock (LSHS) &%, 1 v
NIZEET 5 RiME HEAE I ERAMTH D,
SHX1.75% TH5HAH, #EiZ10000kcal/kg &
HEHr e ) — T4 v FERKCBWTAL FH
INTVWBHMTHSD, R OMNL, K15 —,
7y =R AEZTHAINTED, FREZ-EVIC
fFHIhZ &7, SRR TRDTOMH
HAEETHH, oM RIX, - 1CRTI &
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X, Vo2 AWHGH1R3R2% L2 ERBETH
D, TORHIZ, FHERIZEWTIREGRORET,
66 CICEELBITHE IO EML, Pinl &
80T LL LR Licihhud, kL LTOH
BB LEZSWHTH S,

T D7zd, LSHS ZBIHMAT D = — 9 — 12 %
bhARRCE, BRIz vre—) -tk »
T8 CHULHEEFET AL 5 LTEELZTR
Wie bl BRI D = —v — BT £ 0 350
km HZREI N TS, LSHS DREILY »
ARG BN LW I D, CEMLIRORED
CABLTED, N—10WRTZTELTOC KIS
WTH320cst B RT, —fRICH R & — & v DOBREE
PEACIEWTIE, BREIOKREEL 10cst LT Dk,
B35 0END 5D, LSHS iR EiRR I
13 180C LA EDIBENMLEL IR DB,

LSHS XD H A 4~ v OREELFEZFEE LT
HAZ—EVDARAE—EEAL » TERELRD B,
HAZ—-—EVDOARX— R, BBE, ~—7F—
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Inhlod, BREHEBER T X A%V LI, #
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&y, HSD il (High Speed Diesel oil) & X » T
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% DLSHS TEBTEXDH L 51T 5, tDBHA,
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LSHS 13 HSD yhiz5g&ic b 2, &+ %

i - R
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O LSHS NBEZE LV X 2 I d 501z,
WHR L HSD M CHE#RT 50 2 I AR CTRE
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TRERETHZEIXTER, o TAFP YA
DEE, = IrFv v R FERY LT 5K A W
WHEATHZEW LD, N+ ALY DU
BENFHI600C METHAHLD%, $1000C ¥ T
WWED, ZDZERE->THAX - vERRG
KENDANF 20 AgBOEMMNEZHIEL T
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LSHS DKL & LT DBRBER M IIN — 111" E
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ICBRBEITEHE SN T DHITDP B RN ICBREEI N D
BFoohb, 20O &k, LSHS ppREEr: B
LTk, CEMAESWUIXCEMME » ETRIF
IR L 5 ABENC T 5> T B, HEFEEZ KW
Th, H#AZ—-EVREE LCHICHEER W &
NEIFITHATVS,

5. EBEEH‘ER

aVASL VYR a—YaRxb—v g VEEEL
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GE—EV M) o TREDRDDEKE — v AA
RAZ A VORE, FEREOBEHERRFC B\
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LT A DICERE -V MY v FRRICITE
RAMER 21T RIEEREL TV 5,
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T/HOENRHFETHRETH S5, EBFIHEK
ELT80% MR INIz, FRNHENE DY
DXl L CTHMER I hHEI, RRDAME
BNERRED20%, REROAMEENIZAN
D 10% B REE LT, R CZER:
HEERINTWD,

LSHS # % HH DB TH 5 BRI E
2, ==Y g VOSSR T A2, 4T
Bl o=V g VI V= —DEADRKTTH S,

- W

100

i 7 H 7 g 6 7 g T
— BN (A)

K—12 #HAx—¥vOHIETHER

EMIME I N B E DHMERD B IoDIT, B
W LSHS 720 Cidiz e EMmE R_ET 5 Z L3
K7e, EEOMEFE T A M EBREBT HE
Bz X o> THREIRIT s sy,

LSHS BRI FD b DI, HAX—E VR E L
THLTWBA, LSHS IZEE M TH D EEMKE
EHAZ-EVORFELT, £5LTHEHMEO
B X - T, HTOHIMETOEZAELbR
B, ZhIZ, F—EVERCTRS y P HAMNET
BHIcd TR — 12138, BB T LA AL -V
ODHAHETHEHAZ KL DTH S, HHET
W, $95 7 AL, 13 SEIRNREBIZ i > T D
TERNI VB,

b, ZHEmec TRRBR L, 2 v 1MV
ca—VUe R U=V g VEEC X AEEWREE S
AR —EVRIBZDOWTHENI T IziE N,

OREHRMICIL, FTHEICBRETRE LIE
ERHFAZ - EVBLBEEINTV S5, SB30
BHAz— AL, REWMEEAAZ-EVEL
TEDOBEIMEEHERTHZ DR, AWM
3TV 7000 REFE BA_L oD s BNy ] 2 #8 C IH NI E
IR TWD, 5B DBH A X — Vv RER
HEB LT, ERDOBRICIIBITVEFHS> DT
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TR V=V g VVAT AOBERRENT A LI

i, FEEE TORMOEEERERC OV TR S,

BH, EREEE LIciEs b ORI S EEs
AT LERIT B,

2. HAZ—E >aO—zxb—2322

2T LDEA
2—1 a—2zxL—3 a3 ATLDEA
B4z

KIB(LZER THIE, BRAISTFECR T I hick
BHE LWL T, s OimIam, FLLH
%), k¥R EIFRELTVS, BR - BX
GECAERBCTHEL, Mk, RRIMBEE AR
15 THE Lo, & ANTERMIER DT
AR E LT, RICRRHEHT, BRN6049
R H Az —v¥va—vosrxr— g5 v2EBRN
BT H5EE -7,

(1) FKEIHIOHE
THREOWEBHEC L » T, THLEEOEN
TEH 6000V R DHKWEHEATH % 2000
kW B2 5 REBLER T, FHLVWENEN
BREARENSEZEERMILET, ZhxE
BT AHLDLa—C 2R —Y 3 VYRT AEA

(FRF0 63 - 2 A 5 HIERZAD)

Kbzt BR E & A
IGETEW HF £ & 2

~

\

Ez I,

2) AXTEDOHM

AERTETRERE S n A CEED, LrdE
E (#T7kg/cm’G) OEKIELEET D, LHK
TR & » CRIFEOMMB A EH, EX
ED D Tl BRI RETE DAL -V a—
Texlb—vaviBEEELEEIDRT,

(3) HB=xNF—DHAE

SO HELT, ERHLOLEBEZFALF - -4
a2 2 PCEBICEMA TV e, TDORDIC, =
FNF¥ — OBAEFIAREL KIgCm L3e, L
b THICHEIRER LB RR Lxawicsel
Dz FF —a R b DEFILATRER 2 — v = %
V= g VIZEHRH L TW,
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BEEHNORBYEE 21T, BHEALENEZX 1
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KRCFEBBEOMLHRELYE LI, KV AT AT
ARhhHAz—vovovotBrK2ic,
VAT ADT v —%[K 3ITiRT,

AV AT ADHRLL, BABRWYREETHY
AR -V VURBEEBET, HAX1000kW OBESZEY T
BRE~NEETH, FARICH A2 - v bREE
T 5#500C DR H A X EEAA S ~EZ, E

HAE—¥vHE % EREGRA T

HEH?2

-

7 Tkg/cm’G, RAWES. 3t/ HOKS L LTk
BE L, THREHET 5. BRI 2D

HE = Al <

ESHE SR ERETK

iz 4 aonn o

H 5 %5200 C DEES T A,
K~ Eh B,
ATHOERIAFHENE R 4 WCRTH, EBAEA
FEBERAA T MREEKERS F, EERRE
3t/H, 18) L3EBDEI» FCEHRS T,

6,700 5,500

#2$ - RBER
RAMA A 5 (FHIEER) -
KS-HR600 =1

[ @250 D—:
(ii;,’ie’sok') ‘ HEUNEE [D
I -

2,400

_!__4
|
|

2,800

SN I

10,000

R

19, 700

K1 #ERER

#1 FERBOMLE

1. HAZ—EvRHEBER
il &  HUHF PUI1250
FREMIRH ) 1000kW (RSIRE 15C), 900kW (BRSIEE 307C)
B f B EF 85dBAYLT
1) rArz—-vv (IEEITES
i = H7HE MIA—01 (BEEBIRKRY 1 27 L —iilR)
E B W S 1540PS (BRSEE 15C) '
F2S B HAEM
B & & E £ — ¥ vER 22000rpm
WHEBH I 1500rpm
@ébﬁiﬁ BERA
(2 FER +TEREED
o % BB T R S R R A
= &  1250kVA
¥ B EE 6600V
B E % 60Hz
il - AR 0.8 h
o » 4
2. BESRAS  (IELEED
bl = KS —HR600 (fEEAFR)
KK E D Tkg/ct G
BEARFERED 10kg/cit G
RAEKKE  3300kg/H
= 8 m & 479k
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N
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=5 i Bar/ &S 814 KG/H
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#1 KETOBKHY AT 2DRAH

Year of Inlet

Machine Inlet Qty. Inlet Type Compietion
501D 4 Turbine inlet Filter/ 1977
Cooler System 620,000 CFM
501B 2 Inertial Type Fiiter/
Cooler Assembly 620,000 CFM 1979
501B 2 Inertial Type Filter/ 1979
Cooler Assembly 620,000 CFM
2518 4 Turbine Inlet Filter/ 1979
Cooling System 280,000 CFM
501D 1 Inlet/FiIter)Cooler System 1979
620,000 CFM
2518 [ Inlet Filter/Cooler System 1980
280,000 CFM
251B 1 Inlet Filter/Cooler System 1982
280,000 CFM
501D 2 Turbine Inlet Fitter/Cooler 1982
System 620,000 CFM
501D 3 Intet Filter/Evaporative 1984
Cooler 620,000 CFM
Type 8 2 Turbine Inlet Filter/Cooler 1985
System 303,000 CFM
Type 8 1 Turbine Inlet Filter/Cooler 1985
System 303,000 CFM
Sulzer Type 10 1 Turbine Inlet Fiiter/Cooler 1985
System 132,000 CFM
3 Evaporative Cooler/Transition 1987
A’shy. 477,780 CFM
3 Evaporative Cooler A’sby. 1987
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TuW5h, v

Fhn b D—#F L LT Nevada M D Las Vegas iz
BT HH R 2 — ¥ VREEBEITT Westinghouse £+ D
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1 | FRx—v vEREES 13,500kW

2 2vSrvyr—EERKRE 337,500kg/hr

3| BB KR H A

4 | ¥gtk 600 m

5 | A RIEE 33.2CDB 25CWB

6 | RE 9,982mmAq

7| @7 v OEE T LY BT s L
8 | W 1,400mmAq —

9 | BEE 359,000kg / hr 318,000kg / hr
10 | ZEZAHE OE 31.1C 27.8°C

11| 72z — vy 15,725kW 12,335kW
12| @7 > v AN 1,440kW

13|11 — 12 = Net Hi 7y 14,285kW 12,335kW
14 | BoktE 56,320,000kcal /hr | 50,020,000kcal / hr
15 | Net HiA7 4 116 % 100 %

16 | RSB R 1 97 % 100%
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#3 avAAL vV FKIFEETORES
H B 2=V ITYAF AL & K w oK xR & H
r=1.22 7=1.14 r=1.22 7y=1.18 7 =1.17
WA =K E 15C 8T 15C 26T sgc
HAZ—E VAR 100% 82% 100% 92% 90%
HAZ—E VT T02MW  500MW T02MW 646 MW 632 MW
WA 2o B 2,100kg/s 1,962kg/s 2,100kg /s 2,031kg/s 2,014kg/s
BMBEE 100% 104% 100% 103% 103%
BRI 183T/h  160T/h 183T/h 173T/h 170T /h
BHAM BRE) - — 10.5kcal / kg’ 1.9kcal/ kg’ (4.4g/kg")
B _ 2,100% 3,600 X 10.5,/3,024 2,031 3,600 1.9/4%1 | 2,014x3,600X 4.4 X 10~ X 4%2
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R LNG RfegE T WAREL 24 A HR | TRIKE 274 7 54 THR
) $100,000/ T X 183 T .
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7=V YTYRT & $2,808,000 $5,616,000 $7,020,000
& $21,108,000 $5,616,000 $7,120,000
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ﬁﬁ% X3 x4 X5 X6 7 x4 *3
SR 14X 4,548 % 7 % x 702,000 | 887II X 3 % x 702,000 | 4,548H X 4 % X 702,000
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" . 14x4,548T1 X 3 % X 183T /h | 887H X 1 % X173T/h | 4,548H X 2 % X 170T/h
AR R 74,900T 15007 15,400 T
(ki X B FI%EEH
BEix4E)
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FAE U T 112MW 56 MW 42MW
HITH4 DBEX0 | @ $300/kW & {EE $ 33,600,000 $16,800, 000 $12,600,000
X1 BROBELA X2 BEHLEOREE X3 1HSKEOKK X4 £EHTIST 28 X5 4,548H OFLRETN
EFRHET B, % % HERERE 23C THbH, 23C—15
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5,
X6 HEMT26CEHB X7 BBTHOFLEE X8 HEIEBACIOLF X9 HAx2—-CvOll XI10 v¥—2srr -5k
% 5 HLRFH 29T TtHo, BE5T HHATE pALieY < is WY 3 S XD BOFBBERE T HLE
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F4 3 ToFl—vg VEAEIHERBEOREN
B H 7=V Vv ARF AL % P T K w R B H
®AREEE 7125}(:.22 73:8}(:.14 15T 7 =1.22 20T 7‘:1.4U 28T 7T =1.17
HAX-EVIHIE|  100% 7% 100% 95% 86.5%
HAZ—~EVHA | 14.0MW  10.78MW 14.0MW 13.3MW 12.11MW
BAZLTE 60kg/s  56.0Tkg/s 60kg/s 59,02kg/s 57.54kg/s
HIYBR 100% 110% 100% 102% 105%
R MHHT A 13A
AR 2 3770Nnt/H 3,193Nnt/H 3,770Nni /H 3,653Nnt /H 3,424Nn /H
BHEAH BES) - — 10.5keal/ kg’ 6.9kcal/kg’ (4.4g/%kg")
. 60 3,600 X 10.5,/3,024 -1 59.02X'3,600X6.9/4.1%! | 57,54 x 3,600 X 4.4 10~ % x 42
BHEORE S - - 750RT 357 T /H 4T/H
» | BHFE . N
HEE R BINALSFBEEL 21 VR R N TERKEAF 4 724 THA
. $800/RT X 750RT $40,000% 4 A
: $600, 000 p $160,000 , $10,000
SN $6/kW x 14, 000 $12/kW x 14,000 $10/kW x 14,000
7=V Y ITYAT A $84,000 $ 168, 000 $ 140,000
) $ 684,000 $ 328,000 $ 150,000
WY b e @$212/kW @$130/kW @$112/kW
§§§ X3 X4 . 5 X6 3 7
.. 4,548 X 7 % X 14,000 2,816H X 4.5% X 14,000 | 4,548 H X 4 % x 14,000
FHIEIH® 45,000, 000 kKWH 1,800, 000 kWH 25,000, 000kWH
PR 4,548 X 3 % X 3,770 2.816H X 2 9% 3,653 | 4,548F X 2 9% x 3,424
S s 510,000/Nrd 210,000Nr/ri 310,003Nrr§
0.12—0.3X 3,770/ 14,000 0.12—0.3x 3,653/13,300 | 0.12—0.3x3,424/12,110
kWH ¥4 b FIZ5%°9© @0.039 @0.038 @0.035
B T BFIRD ®X©x%§”$ $1,404,000 $55,000 $700,000
B D4R @/0 0',49$ 6.0 4F 0.214F
X1 HMTAKOBELSE X2 BHEBIEOLELR X3 FHTIST 28 X4 4,58HOFLMEERKY X5 FHT20T 28
% % RERFE 23CTHh, 23T~ 15 % % FERFH]
COHMIBINTY &
%5,
%6 2,816H OHhLE X7 ARSHCIOIE X8 rR&-—Yvol X9 HE@=$0.12/kWH, XI10 AHHRHEOEHE
ERH26T T 5T AHTE TN 5 BREED BE@=%0.3/Nnd & BRKHETE0 &
h, 26C—>20C BEFTHENA% HRETHo T2 LTRDI, e b LIRE
DOHIHEER 4.5 DWW ELIL S, AOTS S
%Eirh, VEED S D TIX
su,
1987 4 ons] P239 Gas Turbine Engineering Handb-

G¥H, B® [Luwa TLTH =Y 3 % — 2 D4 H
RePE] BRIk

No.4 P22

(6)Richard W. Foster [ Calculations and Perfo-
rmans Adju — stments for On — Site Conditi-

1983 /£ vol.18

ook
(V. Balley fit. [Gas Turbines plus load manag-

ement cut power cost in Subtropical Countri-
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A hybrid catalytic combustion can provide low
NOx emissions with gaseous and distillate fuels
while maintaining catalyst bed temperature
about 1000°C for extended catalyst life. The
combustor consisted of a preheater, a premixed
fuel injector, a catalytic reactor, a homogeneous
combustion and dilution zone. Studies were
carried out using a 30mm diameter combustor
and a 100mm diameter combustor. Fuel was
CH4 gas. Operations were performed at 0.1 to
0.7 Mpa pressure and about 10 —30m /s refer-
ence velocities. At homogeneous combustion
gas temperature about 1200 — 1500°C, combust-
ion efficiency was greater than 99 percent.
Thermal NOy emissions Were measured below
10 ppm. The effect of pressure on NOy was
less. These results show that a hybrid catalytic
combustion can be applied to gas—turbine
equipment.
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PREE DIRBE N 212 A3 THFRI N, FIEDOH A
BEC otz —© vABHT 5,

AIRBE A TIL, KABREERIZ NO g DI |,
BBERE R  Te b o\ X 5 (KB REE O BB 2 2R
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Abstract

The panel discussion was guided by Dr.
M. Akiba (Toshiba Corporation, Japan) and
Prof. E. Macchi (Politecnico di Milano, Italy).
Operating and maintenance experiences of the
combined cycle including IGCC were presented
by the panelists. These presentations and warm
debates audience. High

attracted a large

efficiency, good operationability and excellent

environmental compliability of the combined
cycle were recognized from this panel discussion

clearly. In order to progress towards future, it is
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important to develop and study the reduction of
total energy cost and the utilization of coal
gasification in the view points of natural
resources.
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(1) “Construction History and Operation Records
of the Futtsu Thermal Station
(IGTC —123)”

Mr. Mitsuo Arakawa (Tokyo Electric Power
Co., Inc., Japan)

Power

(2) “Electrical Power for the Future via Syngas
Integrated Gasification Combined — Cycle
Power Production (IGTC —124)”

Mr. Robert S. Currie, Jr. (Southern Califor-
nia Edison Co., USA)

(3) “Operating Experience with a Large Combi-
ned Cycle Power Station IGTC — 125)”
Mr. Daniel K. Jesuthasan (Notional Electri-
city Board, Malaysia)

(4) “ Brown Boveri Experiences of Combined
Cycle Plants IGTC —126)”

Mr. Rolf Kehlhofer (BBC Brown Boveri
Ltd., Switzerland)

(5) “The Application of the Britsh Gas/Lurgi
Slagging Gasifier for Integrated Coal Gasif-
ication Combined Cycle Power Generation
(IGTC—127)"

Mr. T. J. Pollaert (Lurgi K. K., Japan)

(6) “Operating Results of Gas — Steam Combi-
ned Cycle Plant for Higashi Niigata Therm-
al Power Station No.3 (IGTC — 128)”

Mr. Michio Yamashita, Mr. K. Miyaguchi
(Tohoku Electric Power Co., Inc., Japan)

3. Brief Overview (FXZEE)
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IGTI Past &
Future Events

PAST LOCATIONS AND

ATTENDANCE
1982 London........... 5,164
1983 Phoenix........... 4,306
1984 Amsterdam....... 5,387
1985 Houston.......... 4,351
1985 Beijing, PR.C......25,368
1986 Diisseldorf. ....... 4,408
1987 Anaheim.......... 4,164
1987 Montreux,
Switzerland......... 873

JUNE 5-9, 1988
Amsterdam, The Netherlands

33rd International Gas Turbine
and Aeroengine Congress and
Exposition

International Exhibition and
Congrescentrum RAI

AUG. 30-SEPT. 1, 1988
Montreux, Switzerland

1988 ASME COGEN-TURBO II

International Symposium and
Exposition

Montreux Convention and
Exhibition Centre

JUNE 4-8, 1989
Toronto, Ontario, Canada

34th International Gas Turbine
and Aeroengine Congress and
Exposition

Metro Toronto Convention
Centre

JUNE 10-14, 1990
Brussels, Belgium

35th International Gas Turbine
and Aeroengine Congress
and Exposition

Brussels International
Conference and Exhibition
Centre
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IGTI Board
Chairman Presents

Status Report

In the last newsletter, I said that it
was a privilege to serve as Chairman
of our fine organization; if the idea is
a bit old, it is certainly truly felt. In
the message that follows, I'd like to
discuss the background and the
present state of the organization, the
current plans and emphasis areas,
and a bit about our future programs.
If you have any comments or
questions, please let me know.

The ASME International Gas
Turbine Institute is in its second year
of existence, having succeeded the
previous ASME Gas Turbine
Division by approval of the Board of
Governors. If the transition appears
less than dramatic, it was meant to
be that way. The new status
recognizes a condition in which the
Institute has developed sufficient
resources to carry out its exhibit and
conference responsibilities with a
dedicated staff, and is in a position
to benefit from increased autonomy
within the ASME structure. We
qualify under this definition, and are
presently one of three Institutes of
the ASME.

The state of the Institute is, in a
word, excellent. We are blessed by a
dedicated (two meanings intended)
staff under the leadership of Don
Hill in our Atlanta office, and our
affairs are in good order. Our
resources are sufficient to meet the
costs of developing the Annual
Conference, and a second, smaller
special-theme conference, on what is
now to be a yearly basis. We are also
able to fund a scholarship program
through the ASME student sections
at 60 universities which have gas
turbine instruction in their pro-
grams, and to develop special
educational programs. The “for-
mula” of meetings with the twin
strengths of an outstanding techni-
cal program and a product show has
been good for us. In the areas which
we cover, I think we can correctly
claim to be the world forum for gas
turbine technology.

We have always had a strong
representation of aircraft gas
turbine engineering in our technical
program, but less in our exhibits. We

1987 ASME,, COGEN-TURBO Outstanding Success

IGTI to Continue Event in 1988

Engineers from thirty-seven
countries met in Montreux, Switzer-
land from September.2-4 for the 1st
COGEN-TURBO Symposium and
Exposition sponsored by the ASME
International Gas Turbine Institute.
Beginning with the Welcoming
Reception on Tuesday evening, and
concluding with the plant tours on
Friday afternoon, the event was a
great success.

Deep appreciation is extended by
the IGTI Board of Directors to the
many volunteers, supporters,
participants and exhibiting compa-
nies who worked so hard and
effectively to make this outcome
possible ... thanks to all of you.

Opening-the meeting on Wednes-
day morning, COGEN-TURBO
attendees filled to capacity the
auditorium of the Montreux Con-
vention Centre on Lake Geneva to
hear addresses from four outstand-
ing keynote speakers. Eleven well-
attended technical sessions focused
on developments of energy-efficient

cogeneration systems and assess-
ments of future opportunities for the
industry. Receptions, one hosted by
the IGTI Board of Directors in the
Exhibit Hall on Wednesday evening,
and another hosted by the Mayor of
Montreux on Thursday evening,
were a time to relax and get to know
other participants better.

After reviewing information
obtained during the symposium and
exposition, we have compiled the
following statistics:

® 873 persons registered

® 385 companies/organizations

were represented

» 39 companies exhibited

¢ 37 countries were represented

Encouraged by the success of this
first event, the 2nd ASME COGEN-
TURBO Symposium and Exposition
will be held August 30-September 1,
1988 in Montreux, Switzerland. A
“Call for Papers” and other informa-
tion concerning ASME COGEN-
TURBO I are included elsewhere in
this newsletter.

have moved to establish the fact that
our annual meeting is the place for
presentation of all gas turbine
technologies by emphasizing the
status and future of the aircraft gas
turbine in the Amsterdam meeting
program. The technology of all gas
turbines, stationary, vehicular, and
aircraft, large and small, will be
represented at the Conference.

The special conference on cogen-
eration, held in Montreux, Switzer-
land, in September of this year, was

such a success that we plan to hold a
second “theme” conference in this
gas turbine specialty area next year.
I hope you will read the articles
about the conference and the subject
of cogeneration included in this
issue of the newsletter.

While on the subject of interna-

continued on page 8

&e The American Society of

® Mechanical Engineers



"HAYNES" Alloy
No. 230

Is the latest nickel-base
alloy from the same
people who invented
HASTELLOY® alloy X
and HAYNES alloy No.
188. It has unequalled
strength, stability and
oxidation resistance and
is the ideal material for
critical gas turbine
engine components
such as combustors,
transition liners, ducts,
seals, casings,
thermocouple tube$/M! I
cables, and many other |-
fabricated stationary
components, for use up |
to 2200 deg. F.

1020 West Park Avenue
HAYN E Post Office Box 9013

Kokomo, Indiana 46902-9013
317-456-6223

HAYNES and HASTELLOY are registered trademarks of Haynes International, Inc.

International

Incoming Member,
IGTI Board of Directors

Profile: T.H. Okiishi

Ted Okiishi, Professor of Mechan-
ical Engineering at Iowa State Uni-
versity, Ames, lowa, is the 1987-88
incoming member of the ASME In-
ternational Gas Turbine Institute
(IGTI) Board of Directors.

Okiishi joined the Iowa State fac-
ulty in 1967. He had just completed a
two-year stint with the U.S. Army
which included assignments at the
NASA Lewis Research Center in
Cleveland, Ohio, and the Combined
Intelligence Center Vietnam in Sai-
gon. At lowa State, he has had the
very good fortune of working with
bright students and generous and
enthusiastic academic, industrial
and government laboratory friends
on numerous gas turbine related
research and educational projects.

Ted's research interests center on
axial-flow turbomachine fluid dy-
namics with emphasis on increasing

our understanding of the unsteady
and three-dimensional flow phe-
nomena present in all turboma-
chines. Fast response measurement
techniques have been used to time
resolve compressor blade surface
boundary layer and wake details.
Streakline tracking has led to the
identification of the influence of sec-
ondary and unsteady flow effects
including “turbulence” on mixing in
multistage, axial-flow compressors.
To expand the scope of their efforts,
Okiishi and his students have
sought and received the cooperation
of outstanding researchers asso-
ciated with some of the finest labo-
ratories in the world. Recent
successful joint research programs
that have resulted from this ap-
proach involve the Aerodynamics
Research Laboratory of the General
Electric Aircraft Engine Business
Group, the Lewis Research Center of
NASA, the Aeropropulsion Labora-
tory of the U.S. Air Force and the
Institut fur Antriebstechnik of the
Federal Republic of Germany.
Okiishi has been involved in sev-
eral ASME activities over the years
that will be helpful to him in his role
on the IGTI Board of Directors. In
1986, he chaired the technical pro-
gram of the ASME International
Gas Turbine Conference (Dussel-
dorf, FRG). This experience gave
him a good look at the details asso-
ciated with gas turbine conference
planning and execution. Ted has alse
been active in the organization and
implementation of each offering of

continued on page 5

IGTI Awards $60,000 In Scholarships In 1987

Sixty schools have been selected to receive a $1,000 scholarship in the 1987
IGTI Scholarship Program. The schools and the scholarship recipient are:

Arizona State. ...t Virginia Counts
Bradley......oouiiii et John Hopkins
Brigham Young.......... ..o Bradley D. Canfield
California State, Chico..............cooviiiiinnann. Michael Toth-Fejel
California State, Fullerton...................cocvieinin... Art Vasquez
Clarkson. . ...oouvvit i i e Joseph C. Musto
Colorado State. . .....covuiririii i eiieieninennens Mark Mills
The Cooper Union.......ovieiuiireiienneeieennannans Arianna Kalian
Cornell............. ...Sean H. Sanders
Florida A&M/ FSU.. . .Stephen Collins
Georgia Tech. ... ovv v e e Valerie Harrill
TowaState.......ooiviiiiiii i James Leroy Davison
Kansas State.......ooooiiiniiiiiiiiiii i, Amy Noeth
Memphis State..........oocoviiiiiii i Lucinda K. Morse
Michigan Tech. ..., Jeffery ]. Heinz
Mississippi State. ..o, Thomas Houston Broome
Ohio Northern...........ooiiiiiiiiiiinnnn Mark D. Langenderfer
Oklahoma State...........ccooviiiiiiiiiiiinn, Patrick Kreymborg
Polytechnic Univ............coiiiiiiiiiniiiinnnn.. Andrew Kowalik
Princeton........... ... ... Gregory Smith and Carl Sparks
Purdue. .....coooiiiiin e e David H. Swedes
Rutgers. ... Carsten Lawrenz
Southern Methodist. .......................... Michael A. Kuykendall
Stanford........ ... i Ismail Ceyhan
State Univ. of NY, Maritime College. . ................. Gerard Reynolds
Tennessee Tech........... ... ..o it William DeRidder
Texas A&M, College Station...............coouvvnnn. Bradley Scott Jones
Texas A&M, Galveston. . .... ....Gunnar Forsman
Tufts.........o.venn. ...Steven G. Blegstad
TUlANE . ¢ ot e Dexter Duane Decker
Univ. of Alaska, Fairbanks........................... Paul Wonhoutka
Univ. of British Columbia...................... ... ... Mike Friesen
Univ. of California, Santa Barbara............... Mary Kathyrn Pickens
Univ. of Central Florida.................c.o.ociiiiiiaL. Kyndra Jones
Univ. of Colorado, Boulder............................ Willis Scharmer
Univ. of Delaware. ...........coiiiiiiiiiiei .. Stephen Shuler
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Univ. of Evansville.................
Univ.of Florida....................
Univ. of Hawaii, Manoa............
Univ.of Idaho.....................
Univ.oflowa................oooee.
Univ.of Kansas...................
Univ. of Louisville.................
Univ. of Maine, Orono..............

Univ. of Minnesota......
Univ. of Nebraska, Lincoln.

Univ. of New Hampshire...........
Univ. of New Orleans..............
Univ. of Oklahoma.................
Univ. of Portland..................
Univ. of Southern Indiana...........
Univ. of Tennessee, Knoxville........
Univ. of Texas, Arlington...........

Univ.of Toledo....................
Univ. of Washington................
Univ. of Wisconsin, Madison. .......
Univ. of Wyoming.................

................. Chris L. Wheeler
................. Byron E. Johnson

.................... C. Rice Eaves
................. Karl Koenigstein
................ Kevin M. Machida
................ Doug R. Harrison
.................. Kurtis Paterson
....................... John Spitz
................. Kristina L. Myers
...................... Craig Wells
............... Kurt Guggenberger
...Andrew Predhoel and John Kast]
................. Paul M. Danehy
........... Deborah Ann Duensing
.................. Kenneth Smith
.................. David R. Heath
...... Kevin Cook and Mark Meyer
......... Weldon Ronald Markham
.............. Kendall E. Goodman

. .James Patrick Onders
......... Jason Hennig

Vanderbilt.................. Michael H. Brady and Camille Z. Chammas
VirginiaTech. .......ooooiiiiiiiii i, Donald R. Maddox,d]r.
Western New England College......................... Patrick A. Rider

To be eligible for a scholarship, a school must have, among other things, an
accredited mechanical engineering program, an ASME Student Section, and
offer courses covering theory, design, or agplication of gas turbine engines.

Following notification that a school has

een selected to receive an IGTI

scholarship, the ASME Student Section at that school, with the concurrence
of the Section Faculty Advisor and the Mechanical Engineering Department
Head, must select the student who will be awarded the scholarship.

The Student Section Faculty Advisor and the ME Department Head at
each school with an ASME Student Section will receive information in the
spring on the 1988 IGTI Scholarship Program.

The IGTI is able to sponsor the scholarship program through non-dues
income producing activities such as the rental of exhibit space at the annual
International Gas Turbine and Aeroengine Congress and Exposition.
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1987 ASME, COGEN-TURBO Reflects
GT Characteristics, Virtues and Versatility

by R.A. Harmon,
Volunteer Editor

Cogeneration, combined cycles,
power generation, total energy, com-
bined heat and power plants—all are
part of the common terminology in
frequent use during the 1987 ASME
COGEN-TURBO Symposium and
Exposition in Montreux, Switzer-
land.. These terms highlight the
current direction  of industrial
market development for modern
turbomachinery.

In its simplest form, the gas tur-
bine by burning fuel produces useful
shaft power and relatively high
temperature exhaust gas simultane-
ously. The shaft can drive any
number of devices such as electric
generators, pumps, fans, compres-
sors, or vehicles to produce or
generate useful output from the sys-
tem. The exhaust gas is at a suffi-
ciently high temperature to be used
directly in industrial or chemical
processes, space heating, or to gener-
ate steam (or vapor) to drive an
electric generator or a refrigeration/
air conditioning system. Thus, the
gas turbine, by burning fuel, can
generate both useful shaft power
and useful thermal energy at the
same time. Systems combining heat
engines and heat recovery devices
are called cogeneration systems. In
Europe they are often called com-
bined heat and power (CHP) plants.
In earlier days (1960's), such sys-
tems were commonly called total
energy plants.

In contrast to cogeneration plants,
combined cycle plants usually pro-
duce only electrical power. The gas
turbine which operates on a Brayton
cycle, drives an electric generator.
Some of the exhaust energy is reco-
vered in a boiler (steam or organic
fluid) to drive a turbine generator
which produces additional electric
power in a more or less conventional
Rankine cycle system, hence the
term “combined cycle.”

The gas turbine power generation
plants can range from the simple
cycle (compressor, burner, turbine-
driving an electric generator) to re-
generative (exhaust heat recovery
for preheating compressor discharge
air before the burner) with reheat
components for the turbine and in-
tercooling components for the com-
pressor. The main output is electric
power.

Using the latest gas turbine design
technology in combined cycle plants,
some manufacturers are claiming
thermal efficiencies up to 46% for
smaller units (less than 20 MW)
and up to 52% for larger units (above
20 MW). This is based on useful
electrical output and energy in
the fuel consumed. Cogeneration
energy utilization figures can go as
high as 90% considering the useful
energy produced (electrical plus
useful heat energy as compared to
energy in the fuel consumed).

Beyond these simple factors, con-
sideration of cogeneration systems
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becomes much more involved. The
technical program and the exhibits
at the 1987 ASME COGEN-TURBO
reflected a number of design fea-
tures, components, application re-
quirements, economic factors,
business, and even political issues
impacting on the growth and devel-
opment of cogeneration systems and
markets. A few of these observa-
tions, based on 1987 COGEN-
TURBO, are noted here.

Growth in the U.S. and European
cogeneration markets is expected to
continue as long as there is a stable
supply of natural gas and as long
as electricity rates continue to in-
crease. This should benefit all
segments of the market from 1500
MW to 100 KW systems serving
large industries.

Perhaps even more interesting are
the potentially large markets asso-
ciated with residential, small com-
mercial and business cogeneration
systems in the power levels below
1500 KW. Here, meeting the competi-
tion from piston engine-based co-
generation systems is much more
difficult due to higher production
rates and lower unit cost for engines
and components off of relatively
high volume vehicle production
lines. However, turbine-based sys-
tems often win out due to lower
installation cost, less vibration, less
noise, and lower weight. Sometimes
the higher ratio of exhaust heat to
electrical energy is an advantage.
Current research aimed at lower
manufacturing costs and improved
fuel economy will ultimately help to
develop further the markets for
smaller gas turbine-based cogenera-
tion systems.

The transfer of advanced technol-
ogy via aeroderivative engines is
bringing advanced aerodynamic de-
signs, combustion systems, controls,
cooling and sealing systems to in-
dustrial applications. Other tech-
niques.include flow control methods
for much higher part-load, or off-
design, operation to satisfy varying
thermal and electrical demands;
steam injection into the burner sys-
tem provides another degree of flex-
ibility to meet changing load
demands. Dual pressure steam sys-
tems are being used to enhance heat
recovery from the turbine exhaust; it
results in higher cycle efficiency.

Another dimension to turbine
flexibility is an ability to burn alter-
native fuels. Although natural gas
seems to be the ideal fuel, some
applications require the use of dif-
ferent fuels ranging from heavy lig-
uid fuels, solid fuels such as wood
waste or refuse in fluidized beds, or
coal derived fuels. Closed cycle gas
turbine systems have been used suc-
cessfully with powered coal generat-
ing electricity and providing district
heating. DOE is working diligently
to develop direct coal fired gas tur-
bines.

Not all of the problems are techni-
cal. For example, PURPA (the Public

continued on page 7

member of ID , via 216.73.216.213, 2025/12/14.

1988 Amsterdam
Looks Great!

by Stanley A. Mosier
Technical Program Chairman

Without a doubt, the technical
program for our 33rd ASME Inter-
national Gas Turbine and Aeroen-
gine Congress and Exposition in
Amsterdam is shaping up to be one
of the biggest and best we've ever
had. The session organizers for most
of our 17 technical committees have
been swamped with abstracts. We
have received offers of papers from
as far away as Australia and the
Soviet Union. Qur Chinese asso-
ciates have once again indicated
to us by the number of abstracts
submitted that gas turbine engine-
related technology is of great
interest in their country. The
international brotherhood of gas-
turbine engineers will be well in
evidence in Amsterdam as speakers
present, discuss and defend their
work with peers from around the
world.

To date we have received well in
excess of 400 offers of technical
papers, which translates into more
than 70 paper sessions. Although
some attrition will be encountered

during the manuscript review proc-
ess, the potential for the Amsterdam
meeting is enormous. At the 32nd
ASME International Gas Turbine
Conference and Exhibit in Amster-
dam, for comparison, 247 technical
papers were presented in 61 unique
and eight jointly sponsored sessions.
It is our goal to make our 1988
conference as exciting with high-
quality paper and panel sessions as
we've ever had in the past.

At this point, I wish to commend
the unseen army of volunteer profes-
sionals that make our meetings the
success that they are. Through the
dedication of our session organizers
and their session chairmen, topics of
vital interest to all of us in the gas
turbine industry have been identi-
fied and “bushes have been beaten”
to solicit offerings from top-notch
specialists. In addition, my heartfelt
thanks go to our technical manu-
script reviewers. These are the un-
sung heroes who share with us some
of their most precious resources:
education, experience and time.
They ensure the quality of the mate-
rial presented at our meetings.

Laser Machining?
Precisely.

Bring us your ideas. We will
help you develop them. We're
experienced in laser appli-
cations for many industries
including aerospace, automo-
tive, electronic and medical.

Translate ideas into
reality. We offer complete
laser services for precision
cutting, welding, drilling and
marking. And our engineers are specialists in pro-
totype design and development.

Gear up for production. From everyday metals
to the superalloys and composites, from one-of-a-
kind items to high volume runs, we handle it all.

Laser Fare, Ltd., the full service laser job shop
that works for you. Precisely.

HLASER FARE LTD w. )}

I Industrial South, Lan-Rex Industrial Park
Smithfield, RT 02917 (401) 231-4400
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ANNOUNCING.. .1988 ASME. COGEN-TURBO II

2nd International Symposium and Exposition
Turbomachinery, Combined-Cycle Technologies and Cogeneration

PLAN NOW TO PARTICIPATE

Building upon the International Gas. Turbine Institute’s highly
successful 1987 COGEN-TURBO Symposium and Exposition last
September, a second event will be sponsored by IGTIL in 1988. Like
the first symposium and exposition, COGEN-TURBO II will also
be staged in Montreux, Switzerland, known the world over for its
scenic splendor and mild climate. )

The Symposium and Exposition will focus on advanced energy
systems and components in which turbomachinery plays a key
role. Technical sessions will feature cogeneration, combined-cycle
and turbomachinery technologies that relate to the continuing

1988 ASME. COGEN-TURBO II

O When available, please send preliminary information so I may
consider registering for the Symposium,
O Please contact me to discuss available exhibit space.

MAIL TO:
International Gas Turbine Institute
4250 Perimeter Park South, Suite 108
Atlanta, GA 30341 USA

Phone: {404) 451-1905
Telex: 707340 IGTC ATL
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worldwide requirement for efficient energy utilization.

The concentrated Exposition of the latest in gas turbine engines
and auxiliary equipment, turbomachinery and power packages,
heat recovery generators, boilers, inverters, heat exchangers,
chillers, controls, instrumentation, filters, separators, pumps, blow-
ers, fans and other ancillary products and services will tie in closely
with the content of the Symposium.

To find out more about how you may participate in this
remarkable event, return the coupon below.

Name:

Title:

Company:
Address:

City: State:

Mail Code: Country:

Phone: Telex:
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CALL FOR PAPERS

1988 ASME, COGEN-TURBO II

INTERNATIONAL SYMPOSIUM AND EXPOSITION ON
TURBOMACHINERY, COMBINED-CYCLE TECHNOLOGIES AND COGENERATION
AUGUST 30-SEPTEMBER 1, 1988 — MONTREUX, SWITZERLAND

Due to the great success of the first COGEN-
TURBO Symposium and Exposition in Sep-
tember 1987, the International Gas Turbine
Institute Board of Directors voted to stage this
event again in 1988. The 1988 ASME COGEN-
TURBO Symposium and Exposition will be
held at the Montreux Convention and Exhibi-
tion Centre from August 30 to September 1 in
Montreux, Switzerland.

The Symposium will focus on advanced
energy systems, components, and cogeneration
facilities in which turbomachinery plays a key

role. Technical sessions will feature cogenera-
tion, combined-cycle and turbomachinery tech-
nologies related to the continuing requirement
for efficient energy utilization.

Technical paper offers may be initiated by
submitting an abstract as soon as possible to one
of the Technical Program Co-Chairmen listed
below or to the appropriate IGTI Technical
Committee Chairman.

Completed manuscripts must be received by
one of the Technical Program Co-Chairmen no
later than March 1, 1988. First time authors are

encouraged to study ASME Manual MS-4, “An
ASME Paper,” prior to preparation of their
manuscript. All papers will be reviewed in
accordance with established ASME and Inter-
national Gas Turbine Institute policies and
procedures. All papers presented will be pub-
lished in a Symposium Proceedings to be
available on-site in Montreux. Selected papers
may be eligible for subsequent publication in
relevant ASME journals.

1988 ASME, COGEN-TURBO II TECHNICAL PROGRAM CO-CHAIRMEN

For submission of abstracts and manuscripts by European authors:

For submission of abstracts and manuscripts by U.S. authors and other non-

TORSTEN H. FRANSSON

Ecole Polytechnique Federale de Lausanne

Laboratoire de Thermique

Appliquee et des Turbomachines
CH-1015 Lausanne
SWITZERLAND

Phone: (021) 473520
Telex: 455806 EPFM CH

European authors:

GEORGE K. SEROVY

lowa State University

Dept. of Mechanical Engineering
3038 ME/ESM Building

Ames, lowa 50011

US.A.

Phone: (515) 294-2023
Telex: 283359 IASU UR

Impressions of the
1987 ASME,
Cogen-Turbo
Symposium

by George Opdyke, Jr.
Past IGTI Chairman

The glint of the morning sun on
the peaks of the Dents du Midi rising
high above the wisps of mist over
Lake Geneva signalled the mornings
of the 1987 ASME Cogen-Turbo In-
ternational Symposium and Exposi-
tion in Montreux, Switzerland, this
September. The delegates (there
were over 870) enjoyed a stimulating
technical program and a well organ-
ized exposition in a beautiful Swiss
lakeside setting.

The eleven technical sessions
with 44 papers covered descriptions
of cogeneration installations; cogen
cycles, both classic and novel; and
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discussions of components and their
performance. Plant descriptions in-
cluded district heating and energy
for a Miami building complex, while
cycles for textile mills in Italy, state
agencies in Texas and for lumbermill
operators in British Columbia were
explained. Proceedings are available
in a bound softcover volume from
ASME Publications in New York, a
volume you will want to keep at
hand. It is identified as IGTI-Vol. 1,
1987 ASME Cogen-Turbo, edited by
G.K. Serovy.

On the exhibition floor of the
Montreux Convention & Exhibition
Centre were displays by 39 manu-
facturers, service companies and
publications. AEG Kanis, Ruston,
Nuovo Pignone, Brown Boveri, and
Turbomeca were among the many
gas turbine manufacturers whose
booths attracted a large number of
interested attendees (and not just
because of the refreshments they
served)! The exhibitors were very
pleased by the enthusiasm of the

crowd on the floor.

In fact, the exhibition, the techni-
cal program and the ambiance of the
locale were all so inviting and im-

T.H. OKIISHI

continued from page 2

the ASME Fluid Dynamics of Turbo-

-machinery advanced study pro-

gram, one of the Institute’s primary
educational projects. From 1982 to
1985, he served as chairman of the
Turbomachinery Committee and in

pressive that the IGTI has decided to
do it again next year. A good thing
will be even better the second time
around.

so doing, developed a keen sense of
some of the concerns of individuals
served by the IGTI. One of Okiishi's
goals for the future is to continue to
be sensitive to member needs.

In addition to activity in ASME,
Ted is also a participating member of
the AIAA.

GLOBAL Gas Turbine News 5



Overview: Gas Turbines in the Marine Market

by Leonard T. Daley
Chairman,
IGTI Marine Committee

IMPORTANCE OF FUEL COSTS
This year has been one of stability
in the gas turbine marine market.
Stable that is, with respect to the
cost of fuel, the major, if not always
the most important factor in life
cycle cost studies for both naval and
commercial ships. Fuel cost does not
have as great an effect, however,
relative to studies of alternative pro-
pulsion systems for naval combat-
ants since both naval diesel and gas
turbine engines use a similar grade
of distillate fuel. Stable fuel prices
will encourage commercial ship op-
erators to take another look at the
inherent advantages of gas turbine
propulsion, in particular for spe-
cialty ships in dedicated service.

COMMERCIAL MARKET - Dur-
ing the last eighteen months, naval
architects, and in a few instances
ship owners themselves, have con-
sidered gas turbine propulsion
plants for medium and large vehicu-
lar passenger ferries of the single
ended ocean-going type. Service
routes encompassing open sea pas-
sages of 12 to 15 hours at over 30
knots dictate the need for the high
power to weight/volume ratio inher-
ent in aeroderivative gas turbines.
Cruise liners, particularly those

operated from the U.S.A. to the
Caribbean, have shown interest al-
though no owner has yet to do more
than invest in studies. The results do
show advantages, particularly with
COSAG or combined cycle gas tur-
bine and steam plants.

Combined cycle power generation
plants located on shore have been
proving themselves both in large
electrical power and smaller cogen-
eration plants for the last decade.
The seagoing community, having
shifted from steam to diesel over the
past ten years, shows an under-
standable reluctance to introducing
propulsion systems combining two
prime movers new to this generation
of operators. With the efficiency of a
slow speed diesel about the same as
that of a combined steam and gas
turbine plant, the overall fuel cost
will almost always be in favor of the
ship burning the lowest grade, and
consequently the cheapest, fuel.

Large, low speed (100-200 RPM},
and increasingly higher-powered
medium speed (400-900 RPM]) die-
sels have proven capable of operat-
ing with reasonable maintenance
costs on bunker fuels costing but
two-thirds that of the marine distil-
late suitable for aeroderivative gas
turbines. While satisfactory for
cargo and tank ships with only the
paid crewmen as residents aboard,
the cruise and ferry ships have pas-

sengers paying a price for creature
comfort and predictable schedules.
Bunker fuel burning diesels off-set
their fuel cost advantage with
greater noise, vibration, soot, space
limitation, occasional break-downs
with little redundancy and either
occupy or prevent the occupation
of otherwise usable passenger
accommodations.

ELECTRIC DRIVE - With more of
the cruise liners accepting diesel-
electric-drive, the retrofitted QE-2
being the latest example, the flexi-
bility afforded in the placement of
generating sets will prove of advan-
tage to the gas turbine. With a
number of 4 MW to 18 MW units a
power match is possible for even the
widely varying requirements of a
cruise ship operating profile. Again,
however, the trade-off studies must
give credit for the intangible attri-
butes of turbine engines in pro-
viding higher reliability and
redundancy, with fewer undesirable
characteristics.

Interestingly, studies have cre-
dited both simple and combined
cycle gas turbine plants with an
increase in fare paying cabin space
of as much as 15%. Lighter weight for
equivalent power also means a shal-
lower draft, an important considera-
tion in the selection of ports of call
for such pleasure oriented ships.

EXISTING GAS TURBINE FLEET
While the gas turbine propulsion
market seems to be exclusively that
of the aeroderivative engine, it may
surprise readers to learn that the gas
turbines at sea today in commercial
ships are almost exclusively the
General Electric Co. (USA) Frame 5
industrial gas turbines.

The five Chevron tankers are to be
seen entering or exiting the ports
along the West Coast and Alaska on
a weekly schedule with cumulative
operating  time  approximating
80,000 fired hours per vessel.

“Downunder” the Seaway Prince
and Seaway Princess as well as the
Union Rotoroa and Union Rotoiti
continue in service between Aus-
tralia and New Zealand. The first is
powered by a John Brown Engine
(GE) and a Thomassen (GE) Frame
3 while the later two are driven
by Thomassen (GE) Frame 5 gas
turbines.

On the Baltic the Finnjet operates
in high speed summer service po-
wered by two Pratt Whitney FT4C
simple cycle gas turbines. Less fre-
quent, slower speed, winter opera-
tions are met with diesel electric
units installed several years ago.

Electric drive, or a variation, is the
common denominator in each of
these ships.

Article to be continued next issue
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Congress Centre RAI

Intemational Exhibition and

Amsterdam ¢ The Netherlands \

ASME. TURBO EXPO
- Land, Sea & Air

The 33rd ASME, International Gas Turbine and Aeroengine Congress and Exposition*

\ " JUNE 5-9, 1988

MAIL TO:

Name:

Sponsored by:

International Gas Turbine Institute
The AMERICAN SOCIETY of MECHANICAL ENGINEERS

4250 Perimeter Park South * #108 * Atlanta;, Georgia 30341 USA
Telephone [404) 451-1905 * Telex 707340 IGTC ATL

1988 ASME, TURBO EXPO—Land, Sea & Air

0 When available, please send me a copy of the preliminary
program so I may consider registering for the Conference.

O Please contact me. 1 would like to discuss available exhibit space.

Title:

Company:

Address:

City:

State: Zip Code:

Country:

*This is the NEW NAME for the ASME International Gas Turbine Conference and Exhibit. 1

Phone:

Telex:
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Here's what our first advertiser had to say:

“} would like to take a brief moment to express my satisfaction with the response
we have received from advertising in your newsletter. We are delighted with the
number of calls we have received versus the doliar spent. | want you to know we
plan on taking an ad each quarter.”

Terry Feeley
President
LASER FARE LTD. INC.

Global Gas Turbine News Advertisement Rates & Data

. Office - ASME g International Gas Turbine Institute
4250 l?erimeter Park South, Suite 108

News From The
IGTI Ceramics Committee

H.E. Helms, Chairman
Hubert Probst, Vice Chairman

The purpose of the Ceramics
Committee is to:

1. Promote the exchange of infor-
mation about ceramic technol-
ogy and its application to gas
turbine and other heat engines.

. Cooperate with other inter-
ested groups both inside and
outside the Gas Turbine Insti-
tute and the American Society
of Mechanical Engineers at
the national and international
levels.

3. Sponsor technical sessions on
ceramic technology, its applica-
tions and advancements for gas
turbine engines.

The continuing interest and
growth of the structural ceramics
community must be noted with sat-
isfaction. Evidence of the enlarging
ceramics activities is all around
the technical ceramics community
including new structural ceramics
forums; new structural ceramics po-
litical lobbying groups; increased
numbers of private industry compa-

[

nies entering the ceramic component
manufacturing activity; and tremen-
dously increased technical reporting
on structural ceramics as coatings,
monolithic components, ceramic
composite components and on basic
materials developments.

It is noted that achieving addi-
tional toughness in ceramics is one
of the key issues receiving signifi-
cant development attention in the
ceramic suppliers activities. This
action follows what is considered to
be fabricational breakthroughs in
producing complex heat engine
shapes including gas turbine rotors
and scrolls; diesel engine valves,
firedecks, cylinder liners; and in
other heat engine ceramic compo-
nents for gasoline and rotary en-
gines. The work on ceramic
composites is beginning to show
promise of perhaps doubling the
toughness characteristics of the mo-
nolithic components. Further, the
work on particulate additions to
monolithics plus recent develop-
ments in second phase material
{such as in SisNi) chemistry and
heat treatment is most promising.

Gas Turbines At JPGC In Miami

Gene Ayeré
Electric Utilities and
Cogeneration Committee

Report by

L.B. Davis
Combustion and Fuels;
1987 JPGC Program Chairman

At the recent Joint Power Generation Conference in Miami, IGTI sponsored

Atlanta, GA 30341 USA
Phone: (404) 451-1905; Telex: 707340 IGTC ATL
. Commission & Cash Discount — All prices quoted are NET; they do not include
agency commissions. No cash discounts.
General Rate Policy - Payment due within 30 days of date of invoice. Payment must
be in U.S. dollars drawn on a U.S. bank, or by VISA or MasterCard.
. Dne color/white rates (net) - The principal color used in the printing of Global Gas
Turbino News is dark blue PMS 289. This color, or an alternative principal color if
used, will be the only color in which ads can be printed. Rates below are per
insertion.

1 time 3 times

Y2 page $900 $800

' page 8575
{20% Discount fo IGT! Exhibitors)
Blised - No bleeds permitted.
Position - All ads are run on a space available basis, run of publication. Every
effort will be made to accommodate all advertising received.

. Classified - No classified or employment ads will be accepted.

three sessions. The Electric Utilities and Cogeneration Committee sponsored
a paper session and a panel session; the Combustion and Fuels Committee
sponsored a panel session.

The paper session entitled “Selected Topics in Gas Turbine Technology,”
chaired by Holger Lukas and assisted by Richard Balsbaugh, included three
papers. :

The panel discussion, “Upgrades of Existing Gas Turbines for the Next
Decade,” chaired by Bob Pierce and assisted by Mike Noga, had six panelists.

Both the paper session and the panel discussion were well attended. The
panelists offered somewhat varied views on certain aspects of upgrading
existing gas turbines and this promoted some interesting debate.

The second panel session dealt with “New Advances and Operating
Experience with Dry, Low NOx Stationary Gas Turbine Emissions Controls.”
Each panelist (two utility and three manufacturers’ representatives) made a
brief presentation which dealt mainly with dry, low NOx combustors. In the
subsequent discussion between the panel and the audience, it was noted that
technology is not driving the fast changing emissions regulations in the U.S.
It was suggested that ASME prepare a technical evaluation of available

. Copy Regulations - All copy is to be camera-ready art or 133 line negatives within
the dimensions noted below. Only Y2 and % page ads will be accepted.

Mechanical Requirements
Printing Process: Offset, sheet fed.
Trim Size: 8% x11; 4 columns.
Binding Method: Folded or saddle stitched depending on number of pages.
Colors Available: Only principal color, usually PMS 289 dark blue.

3%" x 10"
3%" x 47"

Closing:

. Circufation - Over 30,000. Circulation may be greater for some special conference
issues. Refer to introduction for more details.
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emissions technologies.

1987 ASME
COGEN-TURBO

continued from page 3

Utility Regulatory Policies Act of
1978) which requires utilities to pur-
chase electric power from cogenera-
tors at “avoided cost” has had a
strong positive impact on the growth
of cogeneration. Other local laws
and regulations as well as the atti-
tude, policies and circumstances of
the local utilities have impacted se-
lected plants and segments of the
industry.

This complex matrix or fabric of
the evolving cogeneration industry
was also evident in the mix of prod-
ucts shown by the 39 exhibitors at
the 1987 ASME COGEN-TURBO.
They were comprised of gas turbine

manufacturers, . component manu-
facturers and suppliers, and tech-
nical publications. Of particular
interest was the presence of packag-
ing organizations experienced in the
detailed analysis of thermal and
electrical load requirements along
with the detailed site-specific re-
quirements so that modular systems
can be designed which are tailored
to the specific requirements of each
installation. This initial engineer-
ing and analysis is a vital element of
the subsequent economic and busi-
ness success of each cogeneration
system.

The 1987 ASME ' COGEN-
TURBO Symposium and Exposition
has only scratched the surface of
this growing segment of the gas
turbine industry.
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: : IGTI CHAIRMAN'S
Services and projects of— REPORT
ASME; International Gas Turbine Institute (IGTI) continued from page 1
. tional meetings, [ would like to offer
U l(}'l‘ll has {:ontrlbul;ed ,O\t/?l‘ $2t7’800't }Eor . ]sglg CO}flt‘ses. the d ; Juati some related thoughts. Gas turbine
complimentary subscriptions to either will pa e dues of graduatin ineering i i i
ASME gas turbine techn%logy journal for ASME Stugegt Members upgrading tg i:%i:ii:ggilztiu}llz I?Zﬁlit'g?ahﬁi
ASME members who have indicated gas Associate Members. organization. In fact, the business of
turbines as their primary technology. ¢ IGTI publishes the quarterly “Global Gas thE world is stronglv interconnected
® IGTI is contributing $60,000 annually in Turbine News.” Complimentary subscrip- r b§ gy In h I]l clec,
scholarships for ASME Student Section tions are available by contacting the lG'lEi. ?s gas tur medengmeers ave known
Members. ® IGTI is the source for information on or years, and as the recent ?tOCk
® IGTI publishes annually the WHO's WHO exhibiting in the International Gas Tur- market behavior has glearly illus-
in the Committees of the ASME IGTI, a bine and Aeroengine Congress and Expo- trated. It is simply logical that the
directory of all administrative and techni- sition held in June of each year and the location of our annual meeting
cal committee members. Complimentary 1988 ASME COGEN-TURBO II Sympo- alternates to the east and west of the
copies are available. sium and Exposition, Montreux, Switzer- Atlantic Ocean, reflecting the
® IGTI publishes a Directory of Technical land, August 30 - September 1. centers of our technology. Participa-
Papers from ASME Gas Turbine Confer- ® IGTI is a sponsor of the U.S. National tion in the meeting should be based
ences datin% back to 1957. The Directories Committee of the International Council on on a cost and benefits analysis, and
are available from the IGTI for $10.00 Combustion Engines (CIMAC]. not on whether a governmental
each prepaid. Individual papers may be ® IGTI organized lectures presented in the boundary is crossed. Idealistically, T
ordered from the IGTI for $5.00 each People’s Republic of China in the fall of hope that this thinking prevails, and
prepaid. (Checks should be in U.S. dollars 1982 and 1984 and also organized the 1985 that many Americans will make
and payable through a U.S. bank.) Beijing International Gas Turbine Sympo- lans to attend the Amsterdam
® IGTI compiles, publishes and distributes sium and Exposition in the PR.C. Eonference in Jun
the annual International Gas Turbine and @ IGTI has contributed $30,000 to Ameri- In th t e letter. I plan t
Aeroengine Technology Report. Compli- can National Standards Institute for ad- & n e}:)ex news ed er, ' pian to
mentary copies are available. ministering the Secretariat of ISO-TC70- iscuss the nature and status (,Jf the
¢ IGTI sponsors the Fluid Dynamics of SC6 Gas Turbines. expanding educational activities of
Turbomachinery study program. ® IGTI has administrative and nominating the Institute, including home study
® IGTI sponsors and distributes a home responsibilities for two ASME awards: and specialist courses, and the
study course on Basic Gas Turbine Engine the Gas Turbine Award and the R. Tom papers and Journal publications. In
Technology. The home study course will be Sawyer Award. the meantime, I know that prepara-
given at no charge to unemployed graduate ® IGTI sponsors the John P. Davis Award tion and review of technical papers
mechanical engineers who are members for outstanding technical papers covering for the Amsterdam Conference is
of ASME. The IGTI has contracted gas turbine applications. . requiring extra hours from many of
for development of two additional home you. Please know that your effort is
appreciated.
ASME;, International Gas Turbine Institute Board of Directors 1987-1988
CHAIRMAN OF FINANCE COMMITTEE
CHAIRMAN VICE-CHAIRMAN CONFERENCES REVIEW CHAIRMAN & PAST CHAIRMAN EUROPEAN MEMBER EX OFFICIO EX OFFICIO
WALTER F. O'BRIEN FRANKLIN O. CARTA SIMION C. KUO HOWARD L. JULIEN GEORGE OPDYKE, |R. GEOFFREY HANLON THOMAS E. STOTT DONALD D. HILL

ASME International Gas
Turbine Institute

Atlanta, GA

404-451-1805

Hawker Siddeley Dynamics Thomas Stott &
Associates

Cummequid, MA

617-362-9784

Textron Lycoming
Stratford, CT
203-385-3433

Kaiser Engineers Inc.
Livermore, CA
415-423-0440

Pratt & Whitney
West Palm Beach, FL
305-840-7431

United Technologies
East Hartford, CT
203-727-7355

Wright Patterson
AFB, OH Engineering, Ltd.

513.255-4141 England
(0707) 331299

Other International Gas Turbine Institute and ASMEg Volunteer Leaders

SENIOR VICE PRESIDENT, ASMEg

VICE PRESIDENT (EX OFFICIO)
GOUNCIL ON ENGINEERING

COUNCIL ON ENGINEERING ASMEg PRESIDENT

EDITOR, GAS TURBINE JOURNALS
A.A. SEIREG

E.S. WRIGHT AlJ. WENNERSTROM RICHARD ROSENBERG
Moline, IL Wright Patterson AFB, OH San Diego, CA Madison, W1
309-765-5462 513-255-7163 619-583-1837 608-262-3584

International Gas Turbine Institute Staff, Atlanta, Georgia

MANAGER, FINANCIAL AND
STAFF ASSISTANTS

MANAGING DIRECTOR & CEO DIRECTOR OF OPERATIONS ADMINISTRATIVE SERVICES EXHIBITS ASSISTANT
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ANNA MAZANTI
JANE PUNTNEY
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