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Since sea state changes engine load instantaneously, the speed governing apparatus is essential
for marine engine to maintain constant speed regardless of the load.

As governing apparaiuses, mechanical, pneumatic, and electrical governors have been
employed.

But, recently, according to the introduction of low speed-long stroke engines to increase
thermal efficiency, the development of governor which has better response characteristics is
requisite.

In this paper, to design the governor that meets above requirement, author made a
performance test for the exsisting PID control digital governor with the aid of computer
simulation, and investigated digital governor applying the optimal control algorithm, then,
executed computer simulation by the same way.

As the result of simulations, found that the former let engine have large overshoot and long
settling time at low speed, on the other hand, the latter made engine have better reponse.

If we design and invent a good observer for delay time element so that the optimal control
theory can be applied, better governor will be expected.

s M part
K,K'; Optimal feedback gain matrix
AA’; System matrix Ke, Ki, Koy K, Ko, Ko, K, Kv
B,B'; Input matrix Proportional gains
C,C'; Output matrix L  : Delay time
e(t) ; Error N ; Engine r.pm
J ; Inertia moment of actuator n ; Cylinder number
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Q ; Weighting matrix for state

R ; Weighting matrix for input

S ; Laplace operator

Te ; Time constant for engine part
T4 ; Derivative time

T, ; Intergral time

At ; Sampling period

U ; Input for engine

U, ; Optimal input for engine

X,, X,, X5 ; State value
X, Xor, Xsr ; Steady state value
Y ; Actual output of engine

Y. ; Reference value for rack scale

You ; Actual value for rack scale

Y: ; Reference value

Y(t); Output of microprocessor

X{t); dX(t)/dt

Z | dz/dt

AT ; Transpose of matrid A

' ; Inverse of matrix R
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