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A Study on the Method of Gain Setting of Digital
Governor by Dynamic Calculation
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Abstract : The design concept of diesel engines for sea-going ships has been
directed to Low-speed/Long-Stroke type to improve the efficiencies of
combustion and propelling. But the time-delay property inevitable at such low
speed engines gives much difficulties for governors to control the engine speed
because they would be apt to go into unstable region especially when operating
at low speed. The purpose of this paper is to study the problem of how the
governor gain can be calculated dynamically in accordance with the variance of
engine speed at least for an engine to be stable.

In this study, the property of diesel engine was described as composed of
combustion element including dead time and rotating element, and the ultimate
gain for the speed control system to be located on the condition of stability limit
was proposed based on the frequency characteristics. And the target gains with
optimized stability also were proposed by giving proper margin to these ultimate
conditions.

The results were applied to a model system and the availability was confirmed to
be satisfactory.

Key words : Digital Governor(t]Al® ## ), PI Control (PIAo]), Stability
Limit(¢+A 3tA]), Ultimate Gain( A Al 91), Time Delay(A7H2 )
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Table 1. Principle Data of
Modelled Diesel Engine

Bore x Stroke 840 x 3150
Cylinder Number 7
MCR [PS] 31800
MCR [rpm] 70
J [Nms*/rad] 85000

NF AT AAHA FEAAY Fye
Fig3% 2t

lMc

Engine

Nr Pl

Controller

i

Fig.3 Block Diagram of Modelled
Control System
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Table 2. Sca Trial Data of
Modelled Ship

LI[%
(] 170 | 523 | 655 | 77.0

N [RPM] 16.00 | 57.84 | 65.70 | 71.87
Pe [P3] 1170 | 16354 | 28718 | 31946
Me [N.m] | 513.6 |1985.9(3070.0{3121.9
f [Nms/rad] | 3065 | 327.9 | 3753 | 414.8
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