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Abstract

Active control is regarded as one of the most efficient and economic countermeasures to
reduce excessive vibration of ship superstructure. However, it is difficult to find its practical
application in real ships in spite that many studies on such systems have been done.

In this study, for the practical use of an active control system to reduce ship
superstructure vibration, we have developed an active vibration compensator consisting of a
mechanical actuator having compact size and expected lifetime over 20 years, its control
panel including exclusive signal processing and computing board, sensors to detect phase
and vibration, and its operation software providing various user—interface functions.

From the performance verification test of the system at a 5,500 TEU container carrier, we
have confirmed the system could reduce ship superstructure vibration of a harmonic
component of main engine rotating frequency up to 0.1 mm/s.
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Table 1 Specification of mechanical actuator

Dimension (LxBxH) | 868x830x893 mm

Phase control motor | 15kW AC induction type
Material S45C

Main Diameter | 130 mm

shaft Bearing 232228 taper roller
Speed 70 ~ 850 rpm

Unbalance Woioht per| a5 82 ~ 8552 kaf

Eccentric distance 129 mm

gggﬁfgﬂg force at | ggg ~ 2,236 Kof

Force direction Horizontal

Total weight 1,200 kgf

Fig. 3 Actuator instalied on test ship
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Table 2 Specification of DSP board
ftem Specification Remark
CPU: TMS320C32-60
Main ROM(Flash): 512 Kbyte
Controller SRAM: 2 Mbyte
DPRAM: 4 Kbyte
CPU: C167
Co:t':/lo'!ier ROM(Flash): 1 Mbyte
SRAM: 1 Mbyte
Resolution: 16 bit
A/D Gain: x0.25, 0.5, 1, 2.5, 5, 10, 25, 50 4 Ch
MUX: 4:2 (ADC 2EA)
Analog Filter | BPF 0.1 7 30Hz (6th Butterworth)
Resolution: 16 bit
D/A Gain: x0.5, 1 4°Ch
Output: Unipolar(5V, 10V), 47 20mA
Digital OQutput| 8V SPST Relay
Encoder MAX. 3000 RPM 3 Ch
LCD 320x240 Mono Graphic
S/W dnput | 20 Key
LAN 10 Mbps 1 Port
Serial Port | 19,200 bps 2 Port
Encoder
A/D
Serial Port
OI/00

D/A

LCD

L POWER

Fig. 4 Developed DSP board
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Fig. 5 Developed control panel
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Table 3 Main particulars of the test ship

Type 5,500 TEU Container Carrier
Ship name Hyundai Confidence

Length O.A 274.67 m

Length B.P 263.00 m

Breadth (mid.) 40.00 m

Depth (mid.) 2420 m

Draft design 12.00 m

Superstructure height 25.00 m (8 story)

Loading condition 4,097 TEU
vai Type HYUNDAI-BEW 10K98MC-C
ain
Ergine 74,520 BHP (104.0)
Power (om) | o7570 BHP (100.4)

Blade No. 6

Propeller

Diameter 8.5 m
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