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Development of a Power Management System for Efficient
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Abstract

As with any ships, adequate power provision is crucial, especially on the ocean navigating ships far from
the land. In order to resolve the effective and economic power supply system of any ship in operation, in
this paper, we propose a power management system that intelligently controls the power supply in ships. Power
management systems in this design consist of a power load detection system, a generator configuration system,
and a power monitoring system respectively. The CT / PT sensor is used to measure amount of current and
power in the power detection system, and according to the collected information from various sensor, the
generator configuration system will switch on and off the main / sub generator effectively. Finally, the power
monitoring system will display all status information of this power management system at a glance for users.
This power management systems implemented in this paper is evaluated via real-time experiments, which works
well as designed, and certified by KSCIEC61892-1:2012 and KSCIEC60950-1:2008.
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a8 2. PT MM LR #=
Fig. 2. Sensor board PT sensor inside
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Table 1. Composition of communication interface

_ Function 3
PR W3 EE
code

Data for Display
Display H%

High Value of Limit
High Limit %
Low Value of Limit
Low Limit 5%
Data for Display
Display H%

High Value of Limit
High Limit &%
Low Value of Limit
Low Limit 8%
Data for Display
Display H%

-er} 052 DM H%gh V‘alu‘e of Limit
= High Limit W%
Low Value of Limit
Low Limit 8%
Data for Display
Display H%

High Value of Limit
High Limit &
Low Value of Limit
Low Limit 8%

0x31 D—M

3
iy

0x32 D<M

0x33 D<M

0x41 D—M

A 0x42 D<M

0x43 D<M

0x51 D—M

0x53 D<M

0x61 D—>M

A3 0x62 D<M

0x63 D<M

Data for Display
Display H%

Control Data

Control &

Log Data for Display

0x71 D—M

o
2
o

0x72 D<M

0x73 D—M
* Log Display H#

081 D<M Set Data
X
s} Set Control H%

Set data for Display
Set Display H#

H|H 0x82 D—M

0x92 D—>M

£ data demand
0x83 D—>M Data £ e
Control Data
o5 0l DM Control &
Ao Control Data for Display
1

Control Display %

I 120] Ve AH] QL EF Rl HMES
Y or st doHor I Fate] &
L4430 DSP HEo] YHHE &l gl 237
o] Ao On/Off &&= AFa RUE R Ajxd ) W
7] 92 F37F on/offE = AFS BIAE sH4t
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Table 2. Test items and results

STANDARDS RESULTS
Total Harmonic
o PASS
Distortion Test
KSCIEC61892-1: | Sigle Harmonic
PASS
2012 Content Test
Syschonization
PASS
Test
KSCIEC60950-1: High Voltage
PASS
2008 Test
Test
specification
) Software Test PASS
supplied by the
manufacturer

E 3. MY Aol Ay WY

Table 3. Test method of high voltage test

Rated ) Cutoff Test
Test Duration
) voltage . Curren | Voltage
items [min]
[V ac] t{mA] [V ac]
Primary
220 1 10 1,000
-earth

28 12 X5 Mol M2 BaAAH
Fig. 12 Power management system of Intelligent
Ship
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