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Power Characteristic Analysis of Assumed Short Circuit Instance
of Electric Ship Propulsion System

Won Jeon* - Yong-Peel Wang# - Jong-Hwa Jeong+** + Sung-Kak Lyu*** - Sang-Yong Jungt

Abstract - This paper deals with modeling and characteristic analysis of a large-powered
electric ship propulsion system. Particularly, system modeling in accordance with the
required shipping performance, building-up the equivalent circuit, and the power
analysis based on load flow have been performed. In addition. abnormal operating
condition of short-circuit network is considered for investigating the safety of system
components under the over-load condition. Furthermore, protective device like circuit
breaker has been specified in order to make the entire system operate normally in case
of short-circuit emergency.
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Fig. 1 Typical electric ship propulsion system
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Fig. 2 Modeling of electric ship propulsion system
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Table 1 Specification of the electric ship system

Rated Power : 1IMW, 5.5MW
Pole number : 4
Efficiency : 95%

6.6kV

Generator

Voltage :

12050k W
Pole number : 8
Efficiency : 98.5%
2.8kv

Rated Power :
Propulsion
motor

Voltage :

550kW
Pole number : 4
Efficiency : 94.1%
Voltage : 6.6kV

Rated Power :

Cargo pump

6161kVA / 6099%kW
Charger
1.65kV(AC) / 4.85kV(DC)

6140kW / 6140kVA
[nverter
4.85kV(DC) / 2.8kV(AC)
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Fig. 3 Load flow analysis result on sea going mode

Table 2 Review result on sea going mode

Comparison about the output

In accordance
of generator and total load

Normal state
(79.2% use)

Overload situation of the
generator

Overload situation of the
transformer

Normal state(Maximum capacity
range within)

Stability

Stability of BUS voltage (0.1% under)

Load flow direction Normal state
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Fig. 4 Load flow analysis result on LNG Unloading

Table 3 Review result on LNG Unloading mode

Comparison about the output

In accordance
of generator and total load

Normal state
(59.4% use)

Overload situation of the
generator

Overload situation of the
transformer

Normal state(Maximum capacity
range within)

Stability

Stability of BUS voltage (0.1% under)

Load flow direction Normal state
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Fig. 5 Short circuit analysis about 3-phase fault
(Closed protective device)

A7) A7t Closeol7] W&ol @& BUSe
3 G A F(kA)7t Table 49 Zo] A2"ol

o

AAHo=Z E%D}' olg} & Tt Foll o) Al
ol UsSE ovel 7HA =i F2EH
‘_1“5] EEL vjEA s Ak

i
i
ﬂ
=2
rln

Table 4 Short current flow at closed protective device

. Fault curren

From BUS & device To BUS Eki] et
Generator ! 4.10
Generator 2 Main SWBD1 247
Service SWBD1 0.32
Generator 3 4.10
Generator 4 247

Main SWBD2

Service SWBD?2 0.32
Main SWBD1 6.85
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Table 5 Capacity of the protective device
Rated Int. 6.85 [kA]
Closing and latching rms 10.96 [kA]
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Fig. 6 Short circuit analysis about 3-phase fault
(Open protective device)

Table 6 Short current flow at open protective device

From BUS & device To BUS Fa“‘EkZ“]”cm
Generator 3 4.10
Generator 4 Main SWBD2 247

Service SWBD2 0.32
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Fig. 7 Power flow about 3-phase fault

Table 7 Review result of propulsion motorl system
when 3-phase fault

Comparison about the output of

In accordance
generator and total load

Normal state

Overload situation of the generator (79.2% use)

Normal state(Maximum
capacity range within)

Overload situation of the
transformer

Stability

Stability of BUS voltage (0.1% under)

Load flow direction Normal state
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