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Abstract: This paper proposes a feasible power flow adjusting method for distribution network with distributed power
sources. Based on the reactive power partitioned-balance areas of distribution network, load rate of partitioned areas is
defined, and then an optimal adjusting method of reactive power balance considering substation coordination of automatic
voltage system (AVC) is designed. This method includes an optimal adjusting method for the balance of partitioned
reactive power compensation for distribution system and a substation AVC coordinated adjusting method. In the process,
the first method is prior to the following method. For the former model, the immunity genetic algorithm (IGA) is
employed, and for the other model, the direct solving method is used. The proposed method in this paper could obtain a
feasible power flow solution with reactive power partitioned-balance, bus voltage magnitudes satisfying security
constraints, and the lower real power loss, by means of using the adjusting strategy on reactive power compensation
cabinets of distribution transformer on low voltage side and distributed power sources for both the balance of partitioned
reactive power compensation for distribution system and coordinated control with substation’s AVC. Finally, a 10 kV
55-bus real system of Chengdu is simulated, verifying that the proposed method is effective.
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substation and distribution
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Table 1 Parameters of distribution power sources with PV control

p.-u.
RS AR Al LR TR BUTR
21 INRURIREE AL 1.000 0.500 0.000
51 THLRRL L 1.000 0.500 0.000
31 Seh R il 1.000 0.500 0.000

K2 TMERARSH

Table 2 Parameters of reactive power compensator

p.u.

RS HEBALY) Pk g e AT
2 0.250 0.500 0.000
5 0.000 0.010 0.000
13 0.000 0.010 0.000
15 0.000 0.010 0.000
19 0.000 0.015 0.000
26 0.000 0.015 0.000
46 0.000 0.020 0.000
49 0.000 0.020 0.000
54 0.000 0.015 0.000

B 2 FLERSERR 10 kV 55 PR BLARM
Fig. 2 A 53-bus distribution system of Chengdu
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Table 3 Three distribution power sources with PV control

p-u.
AR SR SR B G
g T e o BURE i
A, 21 1.01 0.150 1.040 0.610
4 31 1.04 0.462 1.040 0.490
51 1.04 0.491 1.040 0.590

HHE 4 WAL, 73X A~ A3 03504 0.647.
1.095 F1 1.767, 731X A3 KIGII i, 73X 4,
WITCINAATIRL 731X Ay KITC D S e e 20
HI3E 3 AIAN, IR BCR T AN 7 XA R
AR S PR EAT Y, SBUMX 4, P AL 21
FENK AR TC D o 0.61 pu., KTHE
B 0.50 pu.o [FHE, 23X A3 st 51 EN oA
A BIETC T A R RE AR B AR, R X AR
PR AR SR 5, A AR IR )
JI e R BRER

F 4 PROBERPIRSEBERYIFEERE

Table 4 Partitioned load rate and ideal inverse voltage

regulating target value in pilot node

p.u.
SEGE SRR W R K AR IR H AR
Ay 0.647 n
A, 1.095 1.010 1.48 1.040
As 1.767 1.040
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Fig. 3 Voltage curve of each node in a real distribution
system of Chengdu
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Table 5 Voltage amplitude and active power loss solved by

the paper's method and heuristic method respectively

p.u.
HL H i 0T EE A YRR
TGS
BRATFE ATiE RRATE AR305k
42 0.9984 1.0083
44 0.9960 1.0059
46 0.9948 1.0089 1.8102 1.3984
49 1.0065 1.0158
54 1.0319 1.0362
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Table 6 Reactive power foldback of partitioned 45 solved by the

paper's method and heuristic method respectively

p.u.
Y e T s JA R A TT ik KTy
46 0.500 0.500 2.000
49 0.800 0.800 2.000
54 0.800 0.800 2.000
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