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BMS for output stabilization of inverter control system
in hybrid electric propulsion ship

by Kim, Min Gwon

Department of Electrical and Electronic Engineering

Graduate School of Korea Maritime and Ocean University

Abstract

Efforts to reduce pollutants from ships are continuing as concerns about en
vironmental issues arise. If the ship uses electricity, the emission of air poll
utants such as fine dust and sulfur oxides can be reduced. Therefore, resea
rches on electric propulsion ship using battery are actively proceeding. In s
hips, there are many devices that use AC power, so an inverter is essential
to use a battery that is a DC power source. In addition, the ship uses a BM
S(Battery Management System) to check the battery voltage and current at
real times so that it can be confirmed that there is no problem. However, if
the battery cell is damaged when the ship is in operation, the supply voltag
e may be rapidly drop or the battery pack may be short-circuited to cause
a safety accident.

In this paper, to prevent with such an accident, even if one of the battery c
ells fails, remaining cells are connected with bypass circuit to prevent a sho
rt—circuit of the whole battery. And we implemented the function to estimat
e the battery lifetime by measuring the OCV of the battery cell with switchi
ng controls. In addition, when the voltage of the battery suddenly decrease
s, the output of the inverter also decreases. In order to prevent the acciden
t, the function of inverter output currents stabilization is implemented in the
BMS. We also constructed a monitoring system using data communication so
that measured and calculated values in BMS can be monitored on a remote
PC. In addition, implement an experiment to compare and analyze lifetime ch
aracteristics of the battery according to the level of the inverter. This expe
riment will be a reference for battery lifetime measurement. The experiment
al data and BMS with added functions will help to develop the power syste
m of the electric propulsion ship.

KEY WORDS: Hybrid electric propulsion ship, Inverter, BMS
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Fig. 4 Switching states for applying vectors V(1)~V(6)
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Fig. 5 Space voltage vectors corresponding (a)~(f)
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voltage 5.00V/div
current 1.00A/div
time 10.0ms/div
Fig. 28 Expanded waveform with constant output control system
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