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Speed Control of Marine Gas Turbine Engines Using a RCGA and Fuzzy Technique

o+

Myung-Ok So’, Yun-Hyung Lee”, Gang-Gyoo Jin", Byung-Gun Jung' and In-Chul Kang

Abstract : The system parameters of gas turbine engine tend to change remarkably in real operating
condition. It means that operators have to consider environment and suitably control fuel flow. The
conventional PID controller, however, can not guarantee good control performance in the aspect of system
parameter change. This paper, therefore, proposes a scheme for integrating PID control and fuzzy
technique to obtain the good performance of gas turbine engine speed control on the whole operating
range. The effectiveness of the proposed fuzzy PID controller is verified through computer simulation.

Key words : Real-coded genetic algorithm(X 3% 3 <&3128]5F), Gas turbine enginet(7}F2=E{Hl <l Zl),
PID controller(PID A|©]7]), Fuzzy model(H #| Z2)
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Table 1 Gain and Time constant

Operating point Gain Time constant
7000 [rpm] 4.57 3.76
8000 [rpm] 1.82 1.93
9000 [rpm] 0.98 0.93
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Fig.2 Gas turbine engine with actuator system
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Table 2 Time delays

Gas turbine |oa 100118000 [rpm] {9000 [rpm]
engine speed

Time delay 0.50 0.35 0.17
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Fig. 4 Fuzzy model of a gas turbine engine
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Fig. 6 Tuning of local PID controller using a
RCGA
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Fig. 7 Schematic diagram of the fuzzy PID
control system
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Table 3 PID parameters on fuzzy model

speed | 2000 rpm] | 8000 rpn] | 9000[rpn]
paramete
K, 3.0418 | 3.0046 | 3.7924
K, 1.3706 | 1.9826 | 2.3356
K, 0.5461 | 0.3220 | 0.0002
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Fig. 8 Local PID1 controller parameter tuning
using a RCGA
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Fig. 9 Local PID2 controller parameter tuning
using a RCGA
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Fig. 10 Local PID3 controller parameter tuning
using a RCGA
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Fig. 11 Tracking performance of fuzzy PID

controller



Fig. 12914 Fig. 14+ Bl Exoz Hx nd
of thal A1) PID #lo}7]S AA| &4 T3] H8A
1 A3k e Aol

Fig. 12& AgolA F2% A9 PID Aoj7]2A4
T A A 3027 B dEE] =2 AN
B EYAIES 7HITE FElA] sxE A9 PID Al
o]7]2 YEel)E Fig. 13% AL $4 FE &
HFE, 1% 7 FRol e =2 AE B
7He Bk, a&dfA wxE A9 PID #of7] A
A&} F& S FIA At LHFETE BA
st &S Fig. 145 S3 g1 = Qv 53]
A& F& 4 FAAE BEg SHFESL &
sk ek

10.0

SO AU SN SO S A

00
'E BB e e
"g F-Y1 TS NOUCRTSOOUS NSRURNN 1Y SPTSOOUS SHRIOUTS ONIOT SUORNIE SUNTIR o
g b L O S T
@ LA ‘ e : e

6.5 I ; -

B e S

Time [sec]

Fig. 12 Step response of local PID1 controller
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Fig. 13 Step response of local PID2 controller
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Fig. 14 Step response of loacl PID3 controller
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Fig. 15 Response of fuzzy PID controller to a
step type disturbance
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