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Fig.1 Daily load curve of distribution transformer
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Fig.2 Critical regulating load analysis of on-load voltage

and capacity regulating distribution transformer
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Dynamic optimization model of energy-saving and loss reduction for
urban distribution networks with on-load voltage and
capacity regulating distribution transformers
LIANG Guokai, FANG Jian, WANG Zhijun,TAN Yu,CUI Yiping, YIN Kuang,LUO Simin,JIANG Jian
(China Southern Power Grid Guangzhou Power Supply Co.,Ltd.,Guangzhou 510000, China)

Abstract: The load characteristics of urban distribution network under electric energy replacement are ana-
lyzed, and the active loss calculation formula is deduced according to the power flow calculation equivalent
circuit of on-load voltage and capacity regulating distribution transformers. Then taking the minimum power
loss of the whole network as the objective function,a dynamic optimization model of energy-saving and loss
reduction for urban distribution networks with on-load voltage and capacity regulating distribution transfor-
mers is proposed,which is solved by the parallel cooperative co-evolutionary differential evolution algorithm
to obtain the action schemes of equipment such as on-load voltage and capacity regulating distribution
transformers. The effectiveness of the proposed model is verified by simulation analysis of a practical 55-
bus distribution network.

Key words: distribution network; on-load voltage and capacity regulating distribution transformer; energy-sa-

ving and loss reduction;dynamic optimization
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Table B1 Parameters of on-load voltage and capacity regulating distribution transformer

AR (VA RRIGFAE TR (KA FEFIEFRAER R (VA FERET% SEBFEIW 55 B %%

i BRI/ W

5 200 (63) 0 100 15 (0.7) 340 (150) 4.0 2730 (1040
15 315 (100) 5 120 14 (0.7) 480 (200) 4.0 3830 (1500)
13

400 (125) 10 130 1.3 (0.6) 570 (240) 4.0 4520 (1800)
19
46 500 (160) 30 150 1.2 (0.6) 680 (280) 4.0 5410 (2200
49

630 (200 50 200 1.1 (0.5 810 (340) 45 6200 (2600
54
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