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A study on applications of current limiting reactor in marine electrical power systems
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Abstract: In the field of shipbuilding and marine, electrical power system is that each of the distributed bus
bars is connected electrically. In this way, it would be appropriate to recognize as grid-connecting rather than
the redundant bus. Short-circuit capacity of the electric power system will be increased proportionally which is
due to the addition of the bus. The increase of short-circuit capacity needs high initial cost associated with
equipment and can generate the blackout when the equipment with a physically connected to the bus occurs
the electric failure. In order to solve these problems, marine electrical power system in which current limiting
reactor has been applied is classified according to the network topology, bus network, star network and ring
network. And short circuit analysis for each network is performed by the fault types. The results are pre-
sented pros and cons compared to each other.
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Table 1: Equipment ratings

T 4 4

2000kW, PF=0.85, 0.69KV,
FLA=1.969KA
2kA, 0.69kV
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Figure 3: Bus network of generator with series reactor
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Figure 4: Ring network of generator
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Table 3: Fault currents(kA) with series reactor
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Figure 5: Star network of generator
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Table 5: Fault currents(kA) of star network with
reactor

4 T Center Side -
Bus(kA) | Bus(kA)
3% & 28.0 36.7
L-G 32.78 44.34 31,
L-L-G 39.72 56.2 31,
L-L 24.19 31.74 A
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Table 6: Fault ratings of circuit breaker and gen-
erator bus

Bus Circuit
Generator Bus (kA)
system Breaker
No
>55 6
reactor
Bus >45 6
Ring =40 >46 6
Star =30 =37 3
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Figure 6: Fault currents(p.u.) and network topology

Table 7: Fault currents(p.u.) and reactors

Bus Center Side
Reactors

system Bus(p.u.) Bus(p.u.)

No

1.0 0

reactor

Bus 0.8 5

Ring 0.73 0.83 3

Star 0.51 0.67 3
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