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Simscape-based modeling and fault analysis of gas control valve for gas turbine

LI Jiahu, LI Jiaxing, TANG Zixuan, WANG Jimin

(Department of Power Engineering, North China Electric Power University (Baoding), Baoding 071003, China)

Abstract: At present, domestic research on gas control valves or other equipment in gas turbines is still lacking,
while most of these researches’ models remain in a single hydraulic valve or a hydraulic cylinder. So this paper
uses Simulink/Simscape software to model the entire gas turbine’s gas control valve including the PI controller to
the gas pipeline, and conduct simulation analysis for faults such as fixed orifice blockage, wear of the spool valve
core and hydraulic oil contamination to discuss their forms and causes. The result shows that, the blockage of the
one-sided fixed orifice of the nozzle damper valve, the wear of the slide valve core and the impurities in the
hydraulic oil will all cause the valve to respond slowly, or even become clogged and stuck to varying degrees.
Finally, for the monitoring of valve data in current power plants some suggestions are thrown out: according to the
actual operating conditions, monitoring of the parameters such as the servo valve spool displacement signal and
hydraulic cylinder piston displacement can be introduced by using electronic feedback servo valve, to better judge
the health status of the valve.
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Fig.1 Valve diagram of gas turbine’s gas control system
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Fig.2 Control loop of gas turbine’s gas control valve
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2 AR R 3 F AR A

TR o) 1) A 3= B2 b P YA IR IR S PR B %
PAT IR R b s AR i 1 4 0% ik . ik
PARRZEAE . WRMEPAAR IR L R S A A4,

2.1 WEDE

TS IA A EhI L . k. FE . KR
BREE, HEEME 5 Fion. 2 7E s IR e 7
At BNy, WIS R S SR AE P Rk R A | 2 P
T 308 P S8 R R 72 A I A B0 I AT D ) Y HR
Wi, HrEkbE ).

) 25 bl

LT =

ST

E 5 NiEDIkEH
Fig.5 Structure of the torque motor
TEPRRAE TP AL, PR 2k B3 F ™ A R o o
D S PN KRR 7 A2 O RRAL RS Dgf2153 53]

http://rifd.cbpt.cnki.net

N_i
0, =52 &)
2R,
M
@, =2 @)
g
2R,

e & LR IE ™ AL 42 g8, Whs Moy
IR AT, At Ry AHTERAE TP L2 1B
WARH, HY; &g JyK LR LI ALREE, Wb N
NEPEITEL i A BRI, A,

Py SR by e VAN S T VR SV U S SR A S EL RN )

iGN
x? @}
(1+2JKtic +| 1+ d)cz K.0
9 g

o
g

e To NEBEEE, Nm; x Pk i i s
PAIRE, m: g AHPOAIABRKE, m: KoL
AT LR AR BB N mIA; K T A s |
F, Nmirad; 0 MR, rad.

TETBRAE HLRIE 70 R AR T 27 3l THI 448 A
SRFF— R R A e IS Ak 4 AR AL A O
—EME 218 0N:

d’e do

Td:‘]aF_{— BaE+Ka¢9+TL1+TL2 @)

T, =




%5

Fhng 55 T Simscape FRR AR il IR S A5 2 ke e oA 59

A J AEERAF RS &, kg m?; Ba 9tk
HPFIIERHIE, N m sirad; Ko AT 4 4
WIEE, Nomirad; Toa JmEment R GR 717 A2 14 6t
HIHE, N m; Tio ST AR T % = A= 11 £ 2K
Ji%, Nm.
2.2 WM TR A2

TSIk AR B SRS A F B, FEIR
5 W 8 T P 5 BTG A8 194 0 e fs A s ) AR
X, TSI PR AR S5 A 1 P 6 TR

=

! |
2
il “

- o 2
t
M’[ '}J_ q,
AL |
\

ey —

[El 6 WM IR A 4544
Fig.6 Structure of the nozzle flapper valve
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Fig.7 The torque motor model
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Fig.24 Hydraulic oil flow signal through the sliding valve at
different hydraulic oil temperatures
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Fig.25 Hydraulic oil flow signal through the sliding valve
with different hydraulic oil densities
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