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Power flow calculation based on the ship DC regional distribution network

HU Jian, YANG Xuan-fang, CHEN Fan, ZHOU Qing-feng
(College of Electrical Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: Considering the difference between the ship DC regional distribution network and traditional ship distribution network in
the structure and power model, based on the mathematical model of ship DC zonal power distribution network, this paper puts
forward a new kind of method for load flow calculation. According to the characteristics of DC power system, it makes some change
in forward backward method and Newton-Raphson algorithm and separates the the ship DC regional distribution network into two
parts. The improved DC network power flow calculation method of the ship is used to respectively calculate each part. At last a ship
DC regional distribution network example is caculated and analyzed, which validates the correctness of the method.
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Fig. 1 A ship power distribution structure
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Fig. 2 A DC zonal power distribution structure
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Fig. 3 The number of node for radial distribution
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Table 1 Branch current calculation result by using forward backward method in radiation network layer

AL Ioi/pu Too/pu Li3/pu L4/pu Ls/pu L/pu
1 2.747 15 2.32506 0.276 69 2.470 46 0.207 52 2.117 54
2 2.754 32 2.32559 0.277 41 247691 0.207 98 2.12221
3 2.754 34 2.330 20 0.277 42 2.476 92 0.207 98 2.12222
4 2.754 34 2.330 20 0.277 42 2.476 92 0.207 98 2.12222
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Table 2 Node voltage calculation result by using forward backward method in radiation network layer

Vo(4)/pu Vi(4)/pu V2(4)/pu

V3(4)/pu

Va(4)/pu Vs(4)/pu Ve(4)/pu

3.043 48 3.035 54 3.036 76

1.000 00

1.739 13 1.000 00 1.739 13
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Table 3 Node power calculation result by using forward backward method in radiation network layer

Po(4)/pu Pi(4)/pu Py(4)/pu P5(4)/pu Py(4)/pu Ps(4)/pu Ps(4)/pu

15.437 16 8.360 90 7.076 26 0.800 00 7.000 00 0.600 00 6.000 00

R 5 MEMERFPUEITREER 2

Table 5 Calculation result 2 by using Newton-Raphson
algorithm in looped network layer
pu
A ) HLVLAEL pa kS
6 . 5 6 1.102 65 0.012 86
Auhiing,_|
2% 17 76 1.102 65 0.012 86
8 6 1.102 65 0.012 86
1 5 0.116 07 0.047 22
1 7 0.116 07 0.047 22
2 7 0.116 07 0.047 22
2 8 0.116 07 0.047 22
3 8 0.116 07 0.047 22
39 0.116 07 0.047 22
[— 4 9 0.116 07 0.047 22
B4 MEMERN T RRESTEE
4 5 0.116 07 0.047 22
Fig. 4 The number of node for link distribution 9 6 1.102 65 0.012 86
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Table 4 Calculation result 1 by using Newton-Raphson

algorithm in looped network layer

pu

TR H IS RIS
1 1.200 0 0.636 09
2 1.200 0 0.636 09
3 1.200 0 0.636 09
4 1.200 0 0.636 09
5 1.1997 0.270 83
6 0.2333 0.25729
7 1.1997 0.270 83
8 1.1997 0.270 83
9 1.1997 0.270 83
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