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An optimal strategy for reactive power compensation device allocation and voltage
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Abstract: Current practices for allocating reactive power compensation devices often neglect the comprehensive eco-
nomic performance arising from the coordinated operation of these devices with other dispatchable resources in ac-
tive distribution networks (ADNs). To address this, this paper proposes an optimal strategy for reactive power com-
pensation device allocation and voltage optimization in active distribution networks. A bi-level model integrating allo-
cation and operation is established. The upper-level allocation model aims to minimize the investment and mainte-
nance costs of reactive power compensation devices as well as the total system operating cost. The locations and ca-
pacities of the compensation devices are then generated and passed to the lower-level model. The lower-level opera-
tion model targets minimizing the total operating cost and voltage deviation under the coordinated operation of reac-
tive power compensation devices and dispatchable resources in ADNs. The multi-objective optimization problem is
solved based on the information provided by the upper level. The results were then fed back to the upper level to
guide iterative optimization process. Case studies on the modified IEEE 33-node system demonstrates that the pro-
posed allocation scheme for reactive power compensation devices ensures both the overall economic performance in
allocation and operation and voltage quality of the active distribution networks.
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Fig.1 Configuration—operation integrated bi—level model
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Table 1 Comparison of results before and after SVC allocation
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Table 2 Comparison of SVC allocation results under differ-
ent strategies

LS [ T B 75 5/ Mvar
g 1 8, 18, 30 0.12, 0.14, 0.29
g 2 6. 16, 30 0.28, 0.24, 0.36
SR 3 6. 16, 30 0.28., 0.23. 0.36

&RV TG 500, XL 3ok T iy
SRR A DL o SR 1 RIS 2 A7 L e A
SN e 8 MET9 Bz, SR 3 Y19 i oL 53 A1 L
FI6(b)o AlbL, i T3ms 1A 2 350 2% i
22 B AR, AR RAL TR mKF, 24
a5 R R 1.05 pou., TS 3% EE T LR
A H bR, 19 i I HEFAEUE (EL 1.0 pu.
BRAE, e W B . A5E R SR T,
TEFC B M A5 B PRt feia o, gttt B
P B[R] I 2% R R T i 22 FL B, T LAAE AN 32 ) R

=9

REE2H T RBE
Fig.9 Node voltages under Strategy 2

323 AEFSETBREMRKREEER ST

BCHL M FEZ T TR, SR 2 i BIRENLIE 3,
W 2P S R s T 4E D . BRI RS AR 1R
FRRERAEA . HIEIE T ZECHE M 2 Birfitb
11T R MG AE DGR Bt AL I B0 B BE H X4 F AR A s Y
WM, TEAEMSVCIILECE T ET, Kbtk
HTE ML S, FF A Mg, LIE 2
HWARVH ], FZIELIT 3Mig 5t

Yrse—: RGNS AR GGk 5,
B 3 7 1) I 25 N AT 4 T 7 1) 3 26 1R i oy

GAEREITRTEENEOT, WS A0 W Hili 7,
LR I Yk 1RSI LIORERLE . NS A,
#F3 AEKBETHEFERSITERITLE
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Table 4 Comparison of optimal operational outcomes under
different scenarios
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