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An Improved Loop Current Analysis Suitable to

Power Flow Calculation of Distribution Network
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ABSTRACT: To make loop current analysis suitable to power
flow analysis for distribution network, on the basis of
m-equivalent electrical components a loop current analysis
model for distribution network, in which impedance branch are
taken as chain branches and the grounded branch as the tree
branches and the earth admittances of transmission lines as
well as earth branches of transformer are neglected, is built.
Substituting constant power load models by constant
impedance load model, the loop current equations are
simplified as linear equations and solved, and the processing
method for generated nodes is given. Besides, the similarities
and differences between loop current analysis and loop
impedance analysis are analyzed. Simulation results show that
the proposed method is effective.

KEY WORDS: distribution network; loop current analysis;
loop impedance analysis; power flow calculation; node
degeneration
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Fig. 5 Distribution network with 33 nodes
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Tab.1 Nodes’ parameters

WYy PUMW_ OuMvar | S PUMW  Qy/Mvar
0 0.000 0.000 17 0.090 0.040
1 0.000 0.000 18 0.090 0.040
2 0.000 0.000 19 0.090 0.040
3 0.120 0.080 20 0.090 0.040
4 0.060 0.030 21 0.090 0.040
5 0.000 0.000 22 0.090 0.050
6 0.200 0.100 23 0.420 0.200
7 0.200 0.100 24 0.420 0.200
8 0.060 0.020 25 0.060 0.025
9 0.060 0.020 26 0.060 0.025
10 0.045 0.030 27 0.060 0.020
11 0.060 0.035 28 0.120 0.070
12 0.060 0.035 29 0.200 0.600
13 0.120 0.080 30 0.150 0.070
14 0.060 0.010 31 0.210 0.100
15 0.060 0.020 32 0.060 0.040
16 0.060 0.020 — — —

*2 XHEH
Tab. 2 Branches’ parameters
] Bh/Q e ] HHQ  HhvQ
0-1 0.0922 0.0470 16-17 0.7320 0.5740
1-2 0.4930 0.2511 1-18 0.1640 0.1565
2-3 0.3660 0.1864 18-19 1.5042 1.3554
34 0.3811 0.194 1 19-20 0.409 5 0.4784
4-5 0.8190 0.7070 20-21 0.7089 0.9373
5-6 0.1872 0.6188 2-22 0.4512 0.308 3

6-7 0.7114 0.2351 22-23 0.8980 0.709 1

7-8 1.0300 0.7400 23-24 0.8960 0.7011
8-9 1.0440 0.7400 5-25 0.2030 0.103 4
9-10 0.196 6 0.0650 25-26 0.2842 0.1447
10-11 03744 0.1238 26-27 1.0590 0.9337
11-12 1.4680 1.1550 27-28 0.8042 0.700 6
12-13 0.5416 0.7129 28-29 0.5075 0.2585
13-14 0.5910 0.5260 29-30 0.9744 0.9630
14-15 0.746 3 0.5450 30-31 0.3105 0.3619
15-16 1.2890 1.7210 31-32 0.3410 0.5302
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Tab.3 Calculation results

RS WIRIEE/Pe AR | TS WIRIEE/Pe )
0 1.0000 0.0000 17 0.9148 -0.476 8
1 0.9972 0.0147 18 0.996 7 0.0039
2 0.9837 0.0990 19 0.9931 —-0.063 1
3 0.976 4 0.1658 20 0.9924 -0.0824
4 0.969 2 0.2337 21 0.9918 -0.1028
5 0.9513 0.1497 22 0.9801 0.068 1
6 0.9478 -0.079 8 23 0.9735 -0.0205
7 0.9430 —-0.0439 24 0.970 1 —0.064 1
8 0.9367 -0.1167 25 0.9493 0.1890
9 0.9309 -0.1790 26 0.946 8 0.2449
10 0.9300 -0.1717 27 0.9354 0.3275
11 0.928 5 —-0.1603 28 0.9272 0.4051
12 0.9224 -0.2513 29 0.9236 0.5100
13 0.9202 -0.3296 30 0.9195 0.4259
14 0.9188 -0.3672 31 0.9186 0.4030
15 09174 -0.3903 32 0.9183 0.3953
16 09154 —0.4673 — — —
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