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Speed Control of Marine Diesel Engines Using Fuzzy Gain Scheduling
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Abstract : The conventional PID controller has been extensively used to speed control of marine diesel engines. However,

one of drawbacks is that its control performance can be degraded if the parameters are fixed on whole operating points. In

this paper, a scheme for integrating PID control and the fuzzy technique is presented to contro! speed of a marine diesel

engine on whole operating points. At first, the PID controller is designed at each speed mode, whose parameters are

optimally adjusted using a genetic algorithm. Then, fuzzy "if-then” rules combine the controllers as a consequence part.

To demonstrate the effectiveness of the proposed fuzzy controller, a set of simulation works on a marine diesel engine are

carried out.
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Fig. 1. Model of a marine diesel engine
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Fig. 2. Parameter tuning of the PID controller using a RCGA
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Fig. 4. Schematic diagram of the fuzzy PID Controller
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Table 1. Parameters of the plant

o Mode Dead | Siow | Half | Ful
L [sec] 150 [ 075 | o050 | 038
T, [sec] 0.074 | 0037 | 0025 | 0.019
K.[BHP/mm] | 2935 | 36.00 | 7800 | 12247

4.164 | 3.103 2.382 1.787
0.027 | 0.022 0.010 0.0064

T, [sec]
K, [rpm/BHP]
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Table 2. Tuned parameters of the PID controllers

Parameters Jode [s)l:::ri Slow Half Full
Ke 0.2212 | 0.3066 | 0.2985 | 0.3280
K, 0.0368 | 0.0706 | 0.0951 | 0.0978
Kp 0.1393 | 0.0977 | 0.0544 | 0.0549
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Fig. 5. Performance of the fixed-parameter PID controller
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Fig. 6 Response comparison of the GA-based FPID controller
with the Z-N PID controller
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Fig. 7. Response comparison of the FPID controller with the Z-
N PID controller to disturbance
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