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Research on reactive power planning of distribution network based on life cycle cost

XU Yuqin, LIU Yang, XIE Qing
(North China Electric Power University, Baoding 071003, China)

Abstract: Based on ensuring power quality, the evaluation of a scheme about reactive power optimization compensation
should be focused on net investment income in the life cycle of a project, in other words, a scheme about reactive power
compensation should consider not only the benefits brought by loss reduction, but also the increased cost of construction,
operation and maintenance in life cycle of the reactive power compensation equipment. In this paper, the reactive power
optimization model of distribution network is established with the minimum active network loss and the best voltage quality,
the reactive power compensation point is determined depending on reactive secondary resistance moment, and the capacity of
reactive power compensation is decided by using the improved genetic algorithm. By introducing the concept of Life Cycle
Cost (LCC), the calculation of life cycle cost for different compensation schemes is carried out to select compensation
scheme according to the net income during the life cycle. The IEEE33 node distribution system is taken as an example to
simulate the calculation in Matlab. The results show that the reactive power optimization considering the life cycle cost is
more reasonable and effective.
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Table 1 Comparison of compensation effect between case 1 and 2

RS M R M kvar Ak G kW
» 8 1171
VESD! 152.29
30 1075
12 760
EY 23 529 145.98
30 1110
18 19 20 21
A+
2 23 24
——+—
0 1 2]3 4 35 6 7 8 9 1011 1213 14 15 16 17
T T T T T T T T T

} [ =

i — —
h‘ 2|5 2[6 2| 7 2|8 2|9 3|0 3| 1 3|2
T T T T T 1 1 1

2 BT RERASR
Fig. 2 33 nodal distribution system

YA, PIRMICAE 5 5451 i IR IR (g sk 2
LI 3 P
1.00 T ! T ! T
0.98 F--\*:
097 F- ENS
0.96 F- G
0.93 1ot
0.92 [[—wreir
o bl %1

0911 . e [T SR RSEIEEE LT EEIE IR S ]
0.90 —

{ti/p.u.

=
H

L

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32
LRt

3 HALAETE RIERE LR
Fig. 3 Comparison of voltage amplitude before

optimization and after optimization

B BRI, 7 1 5075 2 #L F R
HINER, HE 1 RAIEE N 24.86%, 1M/TE 2
BB =, A 27.98%, fEANFERE LCC BRI
N, AR BT R 0.5 J6/KWh, SEIS4TI ] 8 760 h,
J7 % AL G BRI B AT 4 22.071 TG, T
2 Ak JE BRI B T 154 24.835 56, ATLCRH



_34. ® & AEY B

g2 ML T % | B 27548 2.764 J1 G,
2 RILEH B T RRFHEERE
Table 2 Voltage amplitude of the optimized 33 node system

P25 5210 20 4FBEBE M W12 3 T
% 3 TEE LCC AU A

Table 3 Investment benefit analysis without considering LCC
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