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Modeling and Condition Monitoring of Heavy-duty Power
Generation Gas Turbine

HUANG Wei,CHANG Jun,SUN Zhi-bin
( College of Automation Engineering,Shanghai University of Electric Power, Shanghai, China, Post Code: 200090 )

Abstract: In order to establish the gas turbine performance prediction model, BP neural network and
MEA-BP algorithm are used to predict and analyze the compressor characteristic curve. The characteristics
of each component and the mathematical expression based on the principle of thermodynamics are ob-
tained , the overall simulation model of gas turbine is built, the performance monitoring and consumption
difference analysis model of GE9F type heavy gas turbine are established ,and the performance parameters
and economic indexes of several groups under different working conditions are analyzed and studied. Mul-
tiple linear regression analysis on the operating data of the unit is carried out,and the performance of the
compressor and gas turbine can be predicted.
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Fig. 1 Characteristic curve of an axial flow compressor
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Tab. 1 BP and MEA-BP neural network

prediction and actual data sheet
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Tab. 2 Comparison between simulation value
and design value of gas turbine process parameters

under 100% load

SH Wit (FEE xRS %
BABLIL /MW 252.1  244.5 3.01
HEHLIEE /K] - (KW - h) ! 9780  9878.5 1.01
ARLHE R AL B kg » s 654.8  647.5 1.11
BEPLHECRE/C 605.6  604.9 0.12

i S B v T 14.9 14.78 0.81
BARMIE (7 A 4H/K) - kg™ 45919 45919 0

AT, i 162 B 0 HLBOE 5 B0 E A AR R
FEXIARHBIL 5% o WP HE AR B IR S AR LT
AR FLAT B e BT 1

3 MRBEVAEREENEFESNT

3.1 BASEHLAMERE T
FEE AR - BRI ARG AL
PR 7 P B WA A R R AR L EL R A
THIRAE A S8 B bR, AR S BT R H Y 2
GEIF BUAS — 78IRS A6 3 & e AL 2 iy 47 ELHL %L
o TESREEIRAE K 20 CHYTEHL T, MR < 4 pLAE
W TH #8735 AR N, in# 3 FiR.

®3 BSYPENETRR

Tab. 3 Parameter monitoring display table
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Tab. 4 Influence of compressor efficiency,combustion

efficiency and turbine efficiency on heat rate
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Fig.2 Correlation analysis results between gas turbine

performance index and gas turbine initial inlet conditions
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Tab.5 Gas turbine performance prediction results
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