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A Nodal Analysis Method of Load Flow in Distribution Network Based on
Network Topology Analysis
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(1. College of Information and Electrical Engineering, Shenyang Agricultural University, Shenyang 110161, Liaoning Province, China;
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ABSTRACT: By use of network topology analysis and
Kirchoff’s current law, a load flow calculation method for
complex distribution network is proposed in which the models
of transmission lines, shunt capacitors, loads and PV nodes are
considered as well as the influences of transmission lines’
charging effect, PV nodes, capacitors and loads are taken into
account. There is no much demand for the numbering of nodes
and branches, thus lines and nodes can be numbered flexibly.
The proposed algorithm is verified by IEEE 30-bus system,
simulation results show that the proposed algorithm can be
utilized in the load flow calculation of complex distribution
network where looped network, PV nodes and charging effect

exist.

KEY WORDS: distribution network; power flow; network
topology; incidence matrix; Kirchoff’s current law (KCL)
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Fig. 1 The n-type equivalent model of lines
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Tab.1 The power flow and the bus voltage in
IEEE 30-bus system

s REZ R AL Th 3 G &
MEAt/pu  AHAI/) A ZH/MW JETh/Mvar 45 TH/MW J65h/Mvar
1 1.0500 0 138.1723 -0.2325 0 0
2 1.0338 -2.7263 575600 17036 02170  0.1270
3 1.0310 —4.6691 0 0 0.0240  0.0120
4 10259 -5.5926 0 0 0.0760  0.0160
5 1.0058 —-8.9763 24.5600 219134 0.9420 0.1900
6 1.0222 -6.4597 0 0 0 0
7 1.0077 -8.0201 0 0 0.2280 0.1090
8 1.0230 —6.4448 35.0000 29.6761 03000  0.3000
9  1.0563 -8.1565 0 0 0 0
10 1.0723 -9.9298 0 0 0.0580  0.0200
11 1.0913 -6.3024 17.9300 18.6750 0 0
12 1.0542 -9.3093 0 0 0.1120 0.0750
13 1.0883 -8.1270 169100 26.6826 0 0
14 1.0396 -10.2200 0 0 0.0620  0.0160
15 1.0352 -10.3328 0 0 0.0820  0.0250
16 1.0433 -9.9200 0 0 0.0350  0.0180
17 1.0395 -10.2551 0 0 0.0900  0.0580
18 1.0267 -10.9478 0 0 0.0320  0.0090
19 1.0248 —11.1208 0 0 0.0950  0.0340
20 1.0292 -10.9235 0 0 0.0220  0.0070
21 1.0597 -10.3841 0 0 0.1750  0.1120
22 1.0600 -10.3813 0 0 0 0
23 1.0248 -10.7925 0 0 0.0320 0.0160
24 1.0461 -10.8611 0 0 0.0870 0.0670
25 1.0381 -10.8303 0 0 0 0
26 1.0207 -11.2319 0 0 0.0350 0.0230
27 1.0415 -10.5666 0 0 0 0
28 1.0138 -7.1573 0 0 0 0
29 1.0221 -11.7529 0 0 0.0240  0.0090
30 1.0108 —12.6035 0 0 0.1060  0.0190
e, 290.1323 98.4182 283.40  126.20
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Tab.2 The comparison of generators output power
AL SCHR[19TH 5%
k5 BT R D)% BELNS R A D%
& & /pu AHAA/() HIHMW JCY)/Mvar & & /pu /) HI/MW JoTj/Mvar
1 1.0500 0 138.1723 -0.2325 1.0500 0 138.53 -2.58
2 1.0338 -2.7263 57.5600 1.0338 -2.7374 57.56 2.43
5 1.0058 -8.9763 24.5600 219134 1.0058 -9.000 5 24.56 22.25
8 1.0230 —6.444 8 35.0000 29.676 1 1.0230 -6.4864 35.00 32.27
11 1.0913 -6.3024 17.9300 18.6750 1.0913 -6.3003 17.93 17.61
13 1.0883 -8.1270 16.9100 26.6826 1.0883 -8.0216 16.91 24.96
ARG BIH 290.1323 98.4182 290.40 96.95
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Tab.3 Results comparison of algorithms
in this paper and reference[13]

i SCRRL13]H 572 A

ZH =419 ER i A AR i
F s /pu UL IfTA)/s  H/pu UL i i) /s

0.5 1.0100 10 14.2 1.0058 15 9.5

0.9 09779 14 16.7 1.0058 16 9.7

1.0 09681 14 16.7 1.0058 20 10.5

1.2 09479 18 19.3 1.003 6 21 10.7
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