Ok % N T

199143 H

AREA RSP R B
it Xt 4

BRAE CFREMAIT N SAR)

(R ZEY A HLM—5000STIG 2515 A SRR AL G LS T T BT /b Jao 5 DLdt 47 7 e s 2> ¥,
# B v BIEHUA TR R S8 S HHRE 171 H 3 1) 0 % HEBR 0 4% 6

LR RAEARMARN BRE

BRAEBPLEN IR I AR, &
PRI R, MHINO, HER I — B+ 4H X
M. TEA R R EIR TR MLHER R AR
s, MERVIEARRG, KR
IR#550%, n—635 MWRRSBHLIEAE
WG, HIpFEAmeEIso MW, Joik g
R, MEBIRIR S SIHET
TR R AT BB . ASCRE MR
A B EOR T EE 1T B TREAZE1UR 3
F — S ) B R T 98

2 AR G B BT

2.1 MRRES

ERAEE, REFABEANAKH=A
ALy R AR — B T R e A T AR
BE, BoBEdXFEAER LS D
by ARIFZRFGE A LB TEANREE
TEAHLHES, T A0 SCAFRVIE IR & 0t b FF T

MRS B 1990—11—06

BTER 146E

Wit FEEMESVIEROL W EZ K E
M. BEENREEFRERLSE. 4K
W/ R, LM5000 R = AL AZE
e, AR EAR, HIhZE AC5000
-—39 000 kKW $50 000—61 000 kW, &
TEA BB R B BRI %36 000 ke/h, {
EAW & 32000 kg/h, H L, LAREMT
HANEEE FHNRERE, WEHERIHH
REMIPURD, 25— fsh - F B,
#H B E R UM (6.5~7) %, BNt
H AR,
2.2 EHIEF

3 1135 - 105 3 PERE R LR TR A 9 R A
HARREARWET G THTEEER
B, MAMEDEAMBERAEH M T
3%, M R RS S RE AL,
T 24140%, i Fsh N 1 AR B s R
WER, HHRERERTH2.7%. HGEL
AMHTEIN N, RETETRR LT LI ZK
WEN. XFHRBEERFT T A, FEIK
BHBEE - EAER, FHETHEARRE, #
MRSREAX BA%, Fril, JARKEFHL

AXBAA BRAL 5 67 ®WATRW JLE 100861



. 64 - M Ofg & o R

M 3 R MR ET AR CrMoV e Ty
13CrMoWv,, 2 84 i B fl v 3,
2.3 MHERS

€1 NN R LRI, G
JE RARIE RV ARG, BT AR
HRMARM B L EE. MR, BHM
TR BN K KBRS I B A . R EARIRIE

199148
NG 55 1 B 4 5 S AR 8 A5 R i B R K A
PLHEAO T A 26 N AL, R A% A7 U0 I
B, MR, VR R IR AR A A .
WL U0 B U AL 54 R L B I
LB Ak AR TE N ZEIRE AT IR BRI . MK
HERREAYIC Y B REE AN E
HiA]

H

t4

1 RANS ki
TLESHPAS 2. 8Kl 3.mbm A MBERE SR 6.HA T.EREA 8 EANRAER
QAWM A 10.MREAK 1OKKE 12, #HR 13, BERX M HESKRARYP GBESUHROLEXR
16, BAER 17.HRZTEMAK 1888 19.8%F 20 KERN 21.RK/ERWHE 22.88F
23. 85 4.EEESH B.REESY 260, WEBET EERT 28.FHBEF 29.KMmHL 30.#K

3. MERER

TER T ARIEA RGN, FEHEZRBPK
HHEAPHFHREEHZRRE . RENS
AEFRAI R AL RS, MR B ER RO
MHARBAATRERILNBRERS
B, ARERSBREAREIT. 4 BHLAH
FARENE, AT AR LR, il
RPEE R KIA IS R L, R G RA et
JR P, O L R ) IR T O v A O

BT /e
AWENBRRITEH RS N EOR
TR WINT RThEE: (1) % % ZEH
G (2) HEAIHOE 77 R ERR
By (3) AWEANME F. KK, B
O ARRBENEYAES R (4) B
BFH T REE T,



2 Wi(32) VAR N SHR A8 DL (0 A e T WS AT 48 0% + 65 -
NO, Hi B L AT N TN LM H, U I

3 MM RA

A1 EMB000MRAUBBL & AT A
PR RO P A 30 AN S0 A A
ZN (R IEPaniN - $SE SNISNIVE 20 X by
Ryo FpRWE, TR T 50%, kA f

BLIK 1/7, HCON & RBEH RBEE R B
SBT3 . TR, RS A ER
i CO 5 By b ps A i DA R o AR g8
FEISY I I 8 25 AL A 23, X — R ) 2K
PR IR AR LI R, ik NOfiF &
B h A R & A

Bl 2 fede &LE N KA

BIE£4M. FEHE 17.2°C

BE 95%

FIEAK 34240kg/h

2% 9:50)

neE XRK
REZEK 9080kg/h

101.3 Pa

#1 LM5000STIG & ;% i3 N RSB WUk 4 45§14
[ <9y Ak ANREA 2HRREARN
B i Kk M | REARN | EERREA !_ 0/ R A
b} K (W) 32 200 45 900 50 100
#oH R OO 36,10 41.20 43.30
REANERHE (kg/sd 121.40 137.20 138°00
i3 H 24,80 30.80 31.60
BRMER (kg/h) 7400 9 080 9420
HEEFH#HOAE (°C) 1180 1160 1170
BREEYHORE (O 774 767 788
HABEHORE CO 691 688 667
REHER CCC) 456 422 402
HHBLEHE (o/min) 3600 3600 3600
AEERRR (kg/hD 0 33 800 34 500
EEAEXNHE (kg/b) 0 0 27200
S PNO- & (ppm) 184 25 25
#XHCOR (ppm) 3 25 24
MRk GW-h) 3 9963 8745 8305
. Bt &HR
K5BE 15°C KHEH 101.3kPa
2 B 60% n N ORRK.
HHHK  0.98kPa MK 2.45kPa
WATEK: #/E300°C/5276kPa, 1E£K250°C/2 030kPa
.‘)l‘)(m.{
CHEHCE Y R 11 ibg )
T30 Tae T 44=171( e
= 8500 o i B
Z " x
=z o O & LR f2°
SO o ¢ o ﬂ;l;] -’,nﬁ . e i 12°C
= 97 e ‘
¥ T =731 =770 k-3 i 14 thi
#7500 4 b s o Vad = e
e T a4= - ) T 44=760"C
'__"—r——r—ff'ﬂ—_‘r_"—_—r_‘ = 0 4=749-760 C 4 T44=74gn(.
40 45 % 10000 20000
DA (MW) PREEE A&Vt (kg /h)

M3 ALRAEANFHEINO T



+ 66 - GO R T B D

4 EATH W A Y R AL Ao
F B Hy 3 M

45 LM5000 275 1E A SR AU PLI &
S, B— MR IR IEN BT
WEREHBBIFHT R TR . B35
Bk KR BELIE B SLm BB K oh &
FEMBE PR H, T K ERERM,
VBRI R B R OB TR B 5 TR
ST IR =S PR T Sa® 1)) s R g
BRI BCIRA, TR U R A,
(7] st {3 PR 2 YA IR 0 T 1 o O 4 ) R
ZHRFEE. RBEMNKTHENEEZRE
AHLH AR SRS PR AR A BT
TR o 24 R0 2 AR TR B B I AR
AR R R T R MATCRE, ATH%
A BRI B AR, FE IR TSR R
FRBBEHRENE, BN EER
BEEERE S 36 800 ke/h, BREINKE
JERPLHER AR EAN . B FRRIEA
RERFERIY, BERGEXHEEE, Fih
BrBCE B R GR . MR IR AREA
AGETRR A RB AR, &5 B HR
A, EXRAN, X2 TERNNERER
KA BHEBERKRIIEN. FEXRBOET A
fL, W4EE T BUAEE .

i PR A B e B T 4y B, B PHER
FE1 SAREN TR (B & B - 4 8
B, S LRSI G HRRR, AT E
T IRAERF BB,
WIS, KA T NEFHL
FEm, HE S 5% FLEE (R g3k 22 AT 4
ZERMIER, FRIBIBEREERNT
SRMBEEE R, BBEHOKT, BEHLHE
o TERNBW, RSB A ML A SR EE
B4R, MELKEHETEEREANET
W, BEHE M T 40%, @ WS A PLE

S
®
=
&
=)
I~
().

.

HE (MW
2
\

2

\\

1 720 1 140 2 .00
Mg ites
« G55 204 MK MRe (8] )
Kl 4 LM5000 (STIG) A ARz ANB
o A B A4
SR DB RREA (RRKREN)
166 B 7% 3% 2 A 13 600 kg/h
BBERREA D WPmH
REABMEBRK OKUK B4
RS 52 R
T B 28 3 1A

MRET PR BE 4 A b R TR B RORBHT
DU & B SRET M A0RE, WO A 15 LAFERR

5 % w

KRS R HL IR S AT R i
W AR, BORACRRVLIG D) NO
BRHBHEYE. LRETEY, NAXA
A, XMEMRIBULG AR MR A
FREE B i B T B 1AL S22 W AT Y
£ % X B

1 GE Marine & industral engines.
1988.3(2)
GE Marine & industral highlights.
1990,5(1)

<
2
2

SEONCECECNS)

2 Moeller D J, et al.Development, installa-
tion and operating results of a steam
injection system(STIG) in a general
electric LM 5000 gas generator, ASME
paper 86-GT-231

3 Moeller D J. et al. World’s first full
STIG LM 5000 installed at Simpson paper
company, ASME paper 88-GT-198

4 Robert L M, et al,The results of a steam

injected gas turbine to increase power and



42 (32) ATUEN MR DL 1 S BRI BB 14 1 © 67 .

thermal eff.ciency.paper of 18th IECEC derivative gas turbine, its modification

P.615-625 design and operation experience.paper
5 Akio Suzuki, ¢t al.Steam injection aero- of 19th CIMAC Conf Jence

Modification Design and Operating Experience of
Steam Injected Gas Turbine Engine Components
Luo Fengbiao

(China State Shipbuilding Corporation)
Abstract

In this paper a comprehensive analysis is given of the operating experience of
LM-5000 STIG steam injected gas turbine after it has accumulated several
thousand operation hours in USA, The modification design of the original engine
components and system as well as some measures for turbine engine troubleshooting
are described in detail,

Key words: steam injected gas turbine, modification design, operating

experience, perfci mance
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