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Speed Control of the Low Speed Diesel Engine by He Controller Design Method
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Abstract

In 1980’ s to 1990° s the marine propulsion diesel engines have been developed into lower
speed and longer stroke for the enegy saving (small S.F.0.C). As these new trends the conve-
tional mechanical-hydraulic governors were not adapted to the new requirements and the digi-
tal governors have been adopted in the marine use. The digital governors usually use the con-
trol algorithms such as the PID control, optimal control, adaptive control and etc. While the
engine has delay time and parameter variations these control algorithms have difficulty in con-
sidering the stability and the robustness for the model uncertainty. In this study, the He con-
troller design method are applied to the speed control of the low speed marine diesel engine. By
comparison the H« control results with the PID control results, the validity of the H~ con-

troller under the delay time and parameter variations is confirmed.
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Table 1 Specifications of the modeled engine

Bore * Stroke 800mm * 2592mm

Pmean

BHP(MCR)

18.4kg/em?

15880 BHP (83rpm)
27130.27kg - m - sec?
125¢/BHP - Hr |

Moment of inertia

SFO.C

Table 2 Parameters of the modeled engine
I

% 4= \rpm 50 60 70 80
L (sec) 0.6 0.5 0.43 0.38
Te (sec) 0.030 0.025 0.021 0.019
Tr (sec) 2.859 2.382 2.042 1.787

Kc (BHP/mm) | 59.19 81.87 103.23 | 122.47

Krrpm/BHP) | 0.014 | 0010 | 0.007 | 0.006
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Fig. 3 Generalized plant with the controller
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out parameter variation(H« controller)

(x60) [rpm]

0.6

8 10 12 14 16
Time [sec]

Fig. 8 Transient response of the step input with
parameter variation (H~ controller)

Hojua| gk, 21141 2ko] Z7}at A b shejulE] W
£l Aol wek Ho aloj710] 2|3 Ao g%
o] PIDAo} 7)o o8t SHYEN R 0588
¢ Uvh dAHoR B o, He 20)7]9] HS
e@Ho] ZASEY o shEerel MR
HE BAVE donz 3334 Mo Al Zs)o}
&, 3 He Hoy7]9) )2 78 2% 44 o

(x60 ) [rpm]

0.6 ! I I
8 10 12 14 16

Time [sec]
Fig. 9 Transient response of the step input with-
out parameter variation(PID controller)

14 S

12 L=0.0
\ E
S
o
=
— 1
]
x
08 |,
06 L L S
8 10 12 14 16
Time [sec]

Fig. 10. Transient response of the step input with
parameter variation(PID controller)

Qlo] Adntal & Tt A} MHEYS
stel flo) e A A& Aol & Aoz 4
Zhelch,

71-5_%

(414)



He #Aol7ly & o1 &3 A& dride] Sxaof 69

(x60) [rpm]

0.6 ;
8 10 12 14 16

Time [sec]
Fig. 11 Speed characteristics by disturbance

without parameter variation(H-~ con-
troller)

(x60) [rpm]

8 10 12 14 16-
Time [sec]

Fig. 12 Speed characteristics by disturbance
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