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Fuzzy Evaluation Model of Gas Turbine Gas Path based on Set-valued Statistics

ZHANG Yi, CAO Yunpeng
(College of Power and Energy Engineering, Harbin Engineering University, Harbin, China, Post Code; 150001 )

Abstract: A fuzzy comprehensive evaluation model based on set-valued statistics was proposed to evalu-
ate the health status of gas turbine gas path system. Firstly, the gas path system was divided into target
layer and project layer by hierarchical decomposition. Probability density method was used to determine
the health status of the underlying parameters and convert them into a value between 0 and 1 to reflect the
operating status. Then, using fuzzy comprehensive evaluation method, combined with set value statistics
method to determine the weight, the gas path evaluation process was established. In addition, variable
weight theory was introduced to adapt to the evaluation needs of the system when the fault occurs, so as to
establish the gas path evaluation model and get its healthy operating state. The results show that through
case analysis and calculation, the reliability of set-valued statistic determination weight is 94.09% . Mul-
tiple groups of test data are used to verify that the confidence of the evaluation model is 98% . The set-
valued statistics-fuzzy evaluation model provides theoretical support and practical guidance for the health
status evaluation of gas turbine gas path systems.

Key words: gas turbine, gas path system, fuzzy comprehensive evaluation, set-valued statistics, health

assessment model

W E 2024 -10 -24;  {&ITHH#A:2024 - 11 -30

E SR AN Eh J12ERERLTF(KY10300240082)

Fund-supported Project: Marine Power Basic Research & Development (KY10300240082)
EZE 9K 1R (2001 - ), % WA RIE TR W5

BREEE B ZM(1979 - ) 55, WIRE TR ERI B,



. 184 - #oome 3

AN

2025 4

51

T

BRASHE AL R T Iy 258 B RN B R e S
OSSR e Tk 4l 32 2 7 712 /9 6
o ATESEBRIZ AT A HLAL T 5 M IR A
TN IR RS T AR RE SR 1T
sy T 185 i R | 3R ™ o A 4 ke AR A A0 B
IR i A NS A SR N 27 0 s | e A
PRGN AB AR A BEAT I, P ROIR S P
RS FE LS R G E N SR TE T, 5 L
WRRE e S5 TR, R O A 7 ST W
S W, FIRr SR RO, 32 A B AR S
PR, EFRMR ML 2R G0 R A f B
PPARAIR | DK R B8 £ 10 S B as 7 RS 2 i
S AR O R

HA, [ P A Ak 452 7 R 2ot DL it 7 0
g T RBE I D MO 2E A A R
Xie A5 NSV F DU $p 90 26 A 8| A o) 37 e il 4 5
7 Al 5 RS it AP A 75 28145 XU PR 2 & A=
WEREEIR . Al-Duais 45 A A S /RBHR LS A #
PARIRLEE ST [ [0 A A% 31 F 4461 0 55 XU A e HE 8
X RS 2 E A R A DA PEA, S ), e, DL
DR 2 114 P e B S8 AR B AN e 3 N 45 254
ANTE ORI #5 i 252 Ml P 28 3508, THE AR & 2
RBL R 8 T AR E AR LRI JE X R A2,
{H IR BRI G RN S B 5 i A 35 i it 22 4
BOULAMEK ARG TR IR RS, T
IR R G AT RS TEAS B, ARIE T 20 1 4L
P B B 5 T, EOR PR 28 A PP AR

ROR 25 A DAk v 78 N FH v A7 AR PR A S X
R AR A3 B AN HER S5 ) 00 R e AR A Hh 32
PRI BB A, A SCAE 58 T RO 27 B i AT A S
BRI R G RTE T, BRI ST S BOM
CERTEAIEARGS AWk AR RIS R s T
IR HL I R G PTG R R SBIR R015 T
BONA FRSRLEE B A AL R AR ARAS T
ST

1 ARAMSBRINSKRSE S EiTE
XHR AL TR R G A TR PP B9 AL

SR R G B i, o3 A B — R RIS . X
SRR R G AT R AR AT, RT3 )2 N AR =
FITH 2 %00 H 24 BRI SR S5,
) HARZBERR O, B AHFE PR LR
HERGRR HAR 2, U H 2] 4 AR ARSI 2
BokFoR AR5 1 MR T, & B SL
T py MREISAS ) DR ) p AIRESS 3 N,

T H 2 A AR Z B BT (RS 45 SRR e 1k
0 ~1 Z[H] i AR, DL s RS H(E i
FAT 1, DT 0 2 R B I B S 2 ) G T
B, BEXF 4 DSECRRRYRHE, #5 S 800 22 e B B
AN PR R, TR AR

t=li—yl/y (1)
L —SHN AR i -y | —S B b i—
RGN W AE ; y—Z B FE L ( Health Value,
HV),

XFI H 2 SHOHEAT HERERAS VAR, R F £ 4e
THESRAFIH )2 2 BOR AR A% B 0 A1, oh A
AFXH I ) 5 2 R S, BT 1 Sy 0 E 2 A BRE DA

WA,

KR AL
[IIES

MR
ik ——

SRR

l

ft B B PR

l

SRR EE

g5

B1 DBEERERTHRER

Fig. 1 Flowchart of health assessment at project level
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Tab.2 Weight estimation interval of impact factors
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Tab. 3 Fault information table of gas turbine gas path system
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Tab. 4 Health value of gas turbine evaluation parameters
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Tab. 5 Influence factor weight estimation interval statistics
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