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ABSTRACT: [Objectives] In order to provide technical
reference and design basis for the research and subsequent
upgrade of China’s independent heavy-duty gas turbine, a
series of upgrade measures of SGT5-4000F gas turbine were
analyzed.[Methods] Through the collection, organization and
performance analysis of relevant literature and data on the
SGT5-4000F gas turbine, a series of upgrade measures taken
by Siemens to improve the performance of the gas turbine
have been summarized since it was introduced to the market
in 1996.[Results] Through the analysis, it can be concluded

that Siemens’ wupgrade measures include: increasing
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compressor mass flow, reducing the cooling air and adopting
HCO to improve the power and thermal efficiency. The use of
premixed pilot and optimization of the main swirler helps to
improve the thermo-acoustic stability and reduce NO,
emission. The validated new materials and new casting
technologies can be used to improve the durability, life and
operational flexibility. [Conclusions] The above technical
upgrade measures can be used as technical reference and
design basis for future improvement and upgrade of China’s

independent heavy-duty gas turbine and its derivative models.
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Fig. 1 Improvement and upgrade of compressor
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Improvement steps of gas turbine combustion system



850 BEEE: SGT5-4000F RS M St FH 258 7 41

Vol.45 No.5

SGT5-4000F
FrRUERR R

TiRAE HE 2%

NO FFi

g as AL

El6 MR NO MBI E
Fig. 6 Main improvement steps for reducing NO, in

combustion system

23 BEMRREAANTSE

SGT5-4000F JAAL KA 6 = B 46 kg ) 25 by i Bk
G, BIRVERAIRAE G AT TESSRE, A
e P B ] e R TR A, I ANE R
— o SR E W EY 2 R EERT, B ik iR
PRSP B2 R 48R, Rt 42 & P A A
B ANTE AR

7 b T B R M ] B T S U —
BeERA, BPTESRE BRI S N L, B
S0 T RE R ¥ A A3 A B (R s i S 1 i 2R T
), HAT LA 25 ARG AR e L, kT
TE T L25% A2 Ao

A BT RA 5 22 S EIE K CHS

Bl7 AR PRk E R B Al

Fig. 7 Impact cooling of ceramic fixed springs in

combustion chamber

EA B R N T RGeS EHE TR, KR
Be RGN FE A PERE 2 T R E . ARG E
KIGRS FE WU ABE 7™ A Py 38 1R X A R B
MG, i H R A R DR E TR k.
IR, A IR 25% Ve R S WL AR A AR [ 9 X 1)
R A, HE T T BRI AR RS TR0E 1) 79
A R A

CFD 7 #r 3B, B R A I RE = K6

TEARANFE A 55 W I MR = KB TR (R FF — 2, DU
6 F KBRSt /D R 58 R SRR Sl A AR AT IR
WME 8 Fian. i, WEMRE S CBO KES
XiF 4000F B4R 58 2 Gt 10 R )58 5 A5 R A1E 72 A2 16 3
o, XA s . B 8 A CFD
g5 ot 2 & CBO Jig M RE B 2% KB TR 20 A7 B o
AL H, & CBO G4 S8k M, X%
AREMHHEZEN . Bk, 8 i 4 1 e
TR HCH A F B IR R HEAT R s
A DU KGR AN 7 43 A 20 T AR S5 44

PRUERRDE
FRAEE 2%
FR#ECBO

CARMRBE=
FRAEE i 2%
AL ICBO

CARMARE=
TRALH e i 2%
LA HICBO

8 IR B R /)1
Fig.8 Temperature pattern in annular middle plane of

combustor

24 KHATREIEBE

SGT5-4000F ¥AHLTI ATz, #AJe = 48 F 1Y
7 HR3 BUMRIRAS , A bed8K A oL BUE JE K
TR AR e R be . 1% BUE I KA LE R e X ek AR
TR ERX, HEAREE RS A INO,
HAR K — 307 #1842 XA el X 7= 2E 11

N R BB R A I NO, HE, P
T FIAE 2006 B v IS FH O TR AR BHE 5T I K
A g BB DE S o 1% IR {2 B 5 I A2
T T R T I A BRORL I S 2R G SO R, 1%
Mg I 5 FH 22 0o WV 1t Py oK 20 TG I A A D FH A R
(7] B 154 00T @ At 2 i H SR S AR B A T R e
ENRWE R EGRES . A, T BRARHLK
B AR GE IR S SR I KRS, R E A1 TRE



HasE FESH

K B OB R 851

YRR AL B AR FFANAS . ]9 O TRV A P s g A
BT Y ORI E 73 A1 % LA

5 $%
35.00
33.20
31.50
29.70
28.00
26.20
24.50
22.70
21.00
19.30
17.60

(a) § A PTG 0.00

T HU %
10.00
9.50
9.00
8.50
8.00
7.50
7.00
6.50
£ 6.00
5.50
5.00
4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00

(b) TURAH BT 00

B9 - EETEm A PR EEWE L ORI B 2 AR
it P

Fig.9 Comparison of fuel concentration profiles at

pilot swirler exit of diffusion pilot and premixed pilot
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