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ABSTRACT: An algorithm for optimal configuration of
capacitor banks in distribution network under multi-load levels
is proposed. Firstly, under high load level the initial solutions
of reactive power compensation, including the positions of
compensation points and corresponding compensation capacity,
are determined; then based on these initial solutions the
switching capacities of capacitor banks, which make the
network loss minimal under medium- and low load levels, are
solved by analytical method to implement effective
configuration of each capacitor bank at each compensation
point under various load levels; finally, by use of genetic
algorithm the feasible solution of reactive compensation is
optimized by generation to attain optimal reactive power
compensation scheme. Simulation results of IEEE 33-bus
system verify the effectiveness of the proposed optimization
algorithm.
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Fig. 1 Flow chart of optimal configuration of
capacitors in distribution network
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Tab.1 Nodes’ voltages before and after compensation
KSR PR MUK

TRl 1 R HLR/KY T R HUR/KY T R HUR/KY
AMEERT  AMEEE AMERT A AMERT AMEE

11 1023 1027 1037 10.39 1044  10.44
13 9.99 1009 1026 1030 10.38  10.40
17 920 958 989 1000 1020 10.26
29 926 964 992 1008 1022 1030
32 917 956 9838 1004 1020 10.28
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Tab. 2 Capacitor capacity configuration and
investment costs

u B2

Bk AMETT A AME S kvar Bt ST G
. 29 852 476
A
13 428 2.64
. 29 900 5.00
SCHR[4]
16 296 1.98
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Tab. 3 Results comparison before and after compensation

WiH  AMERTMAVKW MR BUKW  BERIGER T G

A 318 217.9 8.224
SCHR[4] 318.16 220.22 7.123
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