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Constant Frequency Control of Generating System
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This study suggests a new type shaft generator driven by hydraulic power suitable for small
size vessels. Since the shaft generator system is very easy to be affected by disturbances such as
speed variation of the main engine and the load variation of the generator, a robust servo control
must be performed to obtain stable electric power with constant frequency. So, in this study the
robust servo control method is adopted to the controller design. Dynamic characteristics on the
frequency variations of the electric power output according to the disturbapces are investigated
by computer simulations. From the considerations of the computer simulation results, it is
ascertained that the shaft generator system proposed in this study had good control
performances.
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Fig. 1. Schematic diagram of experimental
apparatus.
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Table 1. Specification of the generating system
driven by hydraulic power

Symbol Parameter Parameter vala

A, Piston area 11.68 cm?

B, Viscous damping coeff. of 3.2N-:cm-s/rad?
hydraulic motor and
generator

B, Viscous damping coeff. of 0 N/(cm/s)
control cylinder

C,» Internal leakage coeff. of 0.02

control cylinder (em®/s)/(N/
cm?)
C» Hydraulic motor capacity 1.67 cm?®/rad
J» Inertia moment for 6.4 N-cm-s?
hydraulic motor and
generator
K, Servo amp. gain 10 mA/V
K. Flow-pressure coeff. of 0.2627
servo valve (em®/s)/(N/
cm?)

K, Gain of hydraulic pump 2.94 cm®/rad-cm
K, Flow gain of servo valve 3779(cm®/s)/cm
K,, Gain of servo valve 8.33x10°*
cm/mA

L, Internal leakage coeff. of 0.24(cm?®/s)/
hydraulic pump and motor (N /cm?)
Mass of control cylinder 0.3N/(cm/s?)
Time constant of servo 0.0357s
valve
w, Speed of hydraulic pump 104.77ad/s
na Mechanical efficiency of 0.9

hydraulic motor and

generator
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Fig. 2. Block diagram of optimal robust servo
control system.
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Fig. 3. Step response of the system with the
controller based on the robust servo system
design method.
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variation of the generator speed(In the case

of the robust servo system design method).
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Fig. 5. Response of the system by step- wise
variation of the generator load(0—0.8kW)
(In the case of the robust servo system
design method).
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