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RCGA-Based Optimal Speed Control of Marine Diesel Engine

Myung-Ok So’,

Abstract :

because engineers can easily understand how to deal with three parameters of PID controller.

conventional tuning methods, however, have a tenden
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The conventional PID controller has been widely used in many industrial control system

The
cy depend on experience and experiment. In this

paper a real-coded genetic algorithm is used to search for the optimal parameters of PID controller for

marine diesel engine. Simulation results compared with conventional PID controller tuning methods show

the effectiveness and good performance of proposed scheme.
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Kp : Derivative gain
Ki : Integral gain
Kp : Proportional gain
K¢ : Gain of diesel engine
L  : Time delay of diesel engine
T. : Time constant for diesel engine
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Fig. 1 Block diagram of a diesel engine system
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Table 1 Characteristics of a diesel engine

Description Value Unit
N x| Max. engine speed | 65.00 | [rpm]
N .in | Min. engine speed 19.00 | [rpm]
Z max | Max. rack position | 80.00 | [%]
Zmin | Min. rack position | 20.00 | [%]
T. Time constant 1.85 | [sec]
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Table 2 Parameters values of a diesel engine

Speed |, 30 40 50 60
L ,

1.35 | 0.9 | 0.68 | 0.54 | 0.45
[sec]
Ke 190/20.6(30/28.3] 10/39.2 |50/53.2]60/70.2
[rpm/mm]
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Table 3 Estimated parameters of the model
parameters Plant
speed K T L
20—30[rpm] 1.057 2.165 1.29
30—40[rpm] 1.019 1.563 0.88
40—50[ rpm] 0.939 1.318 0.64
50—60[rpm] 0.853 1.192 0.50
Table 4, 5 9} 62 qZN C-C, IMC sxH

Z1
Urile gael At P

Vb,

D Ae}7]e] wEjuE

H
=
=

Table 4 PID parameters tuned by the Z-N rule

Parameters Controller
speed Ky K, Ky
20—30[rpm] 1.614 0.631 1.033
30—40([rpm] 2.089 1.306 0.835
40—50[rpm] 2.632 2.056 0.842
50—60[rpm] 3.293 3.289 0.823

Table 5 PID parameters tuned by the C-C rule
Parameters

Kp K Ky
speed

20—30[rpm] | 2.020 0.827 0.808
30—40[rpm] | 2.566 1.587 0.677
40—50[rpm] | 3.191 2.411 0.682
[rpm] 3.947 3.745 0.666

50—60[rpm

Table 6 PID parameters tuned by the IMC rule
Parameters

Kp K Ky
speed

20—30[rpm] 1.307 0.532 0.619
30—40[rpm] 1.487 0.817 0.464

[rp
40—50[rpm] 1.795 1.094 0.462
50—60[rpm] 2.078 1.453 0.428
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Fig. 4 Tuning process for first rpm change
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Fig. 5 Tuning process for second rpm change
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Fig. 7 Tuning process for forth rpm change

Table 7 PID parameters tuned by a RCGA

Parameters
——— Kp K, Kyp
speed
20—30[rpm] 1.256 0.359 0.654
30—40[rpm] 1.844 0.731 0.645
40—50([rpm] 2.584 1.265 0.698
50—60[rpm] 3.482 1.918 0.756
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Fig. 8 Step responses PID controllers
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Fig. 9 Step responses PID controllers
(30—40[rpm])
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Fig. 12 Response of PID controllers to a step
type disturbance
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