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Abstract: In order to solve the poor economy, long power supply radius, and low voltage quality problems in the oper-
ation of the distribution network in sparse and remote areas, a compensation method of active/reactive power and
voltage based on power electronic voltage regulator is adopted to achieve the extension of power supply radius and ad-
just the voltage accurately and quickly. Then, in order to reasonably configure the role of power electronic voltage
regulator in the distribution network, a bi-level optimization model for its location and capacity is designed. The up-
per layer of the optimization selects the best installation positions by considering the power flow sensitivity factor as

the main factor and the voltage stability index as a supplement. The lower layer considers the voltage stability and e-
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conomy to determine the optimal installation capacity. Finally, an example is given based on the improved IEEE33

node of the distribution network in sparse and remote areas. The optimal value of the model is solved by utilizing the

dynamic inertia weight particle swarm optimization algorithm. It is proven that the feasibility and effectiveness of the

configuration method.

Key words: PEVR; bi-level optimization;reactive power compensation; voltage regulation;siting and sizing
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Figure 4 Framework of siting and sizing optimization
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Table 1  Sensitivity parameter value of each line
B3 EES ¢l C,
1 0-1 — —
2 1-2 —6.377 —3.283
3 2-3 —7.975 —18.435
4 3-4 —6.833 —4. 289
5 4-5 —5.754 8.502
6 5-6 —5.093 3.542
7 6-7 3.215 —1.930
8 7-8 1.974 3.280
9 8-9
10 9-10 —8.013 —18.423
11 10-11 —6.892 —18. 304
12 11-12 —6. 023 —21.023
13 12-13 —5.037 —15.239
14 13-14 —3.519 —13.959
15 14-15 —2.233 —9.452
16 15-16 3.378 6.397
17 16-17 1.327 5.342
18 1-18 —5.572 —13. 205
19 18-19 —3.907 —4. 342
20 19-20 3. 469 —4.533
21 20-21 2.037 —3.291
22 2-22 —5.921 15. 289
23 22-23 —5.002 10. 392
24 23-24 —3.992 7.453
25 5-25 —2.863 5.356
26 25-26 —2.013 —3.563
27 26-27 4. 046 8.391
28 27-28 2.874 —5.458
29 28-29 — —
30 29-30 —7.793 —19. 332
31 30-31 —5.679 —13.239
32 31-32 —4.352 —9.450

T2 wERERDFE

Table 2 Voltage deviation reduction rate

= AU gev Rl AU gevi
9 0.762 11 0.917
10 0. 825 12 0.873
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