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Low-voltage control method for 10 kV distribution network considering distributed
generation capability of local voltage regulation
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Abstract: In order to make full use of local voltage regulation capability of the Distributed Generation (DG) to solve the
low-voltage problem in 10 kV distribution network, this paper introduces a method to improve voltage with DG
According to the node voltage of five typical operation cases, second division of network nodes is implemented using
fuzzy cluster analysis. And the improved Particle Swarm Algorithm (PSO) is used for the optimal configuration of DG
and Reactive Power Compensation Equipment (RPCE) in the node division areas. Considering the output current of DG
and RPCE, and the ratio of the On-Load Tap Changer (OLTC), this paper deduces the formula for calculating the node
voltage variation and voltage sensitivity analysis matrix based on current. Voltage control strategy is proposed on the
sensitivity analysis matrix. The method proposed is tested on the actual 10 kV grid example with low-voltage problem.
The results show the feasibility and effectiveness of the approach proposed to solve the low-voltage problem.
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Hic B DG DGy Hi e K HUVA DG FRLE 25 5/ kW
30 28.265 538 362 593 9 490
39 22.904 803 711 205 397
50 9.673 424 654323 73 168
53 13.837 357 452 653 8 240
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Table 4 Siting and sizing of RPCE in 2014

fic ERPCE Y 14 RPCEfi tH 55 K HLI/A RPCE% Hit/kvar
30 35.941 006 090 232 1 623
39 18.012 709 298 532 2 312
50 16.736 312 204 360 5 304
53 5.487 067 858 290
59 2.743 353 441 95
8 45371 643 77 786
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