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Circuit loss analysis of three-phase unbalanced circuit in distribution network

ZHANG Wu-yi!, ZHANG Yan-bin', LIU Hua-wei
(1.Northeast Dianli University, Jilin 132012, China; 2.Luoyang Power Supply Company, Luoyang 471009,China)

Abstract: The circuit loss rate is an important economical technical specification of power supply, while at the same time it is a
symbol that measures enterprises management level. The condition that circuit loss is affected by three-phase unbalanced circuit
with angle asymmetry is studied in the method of full current transformed after the coordinates. Then the relational formula of
circuit-loss increment rate and unbalanced degrees of phases is deduced. What is more, the exceptional cases of circuit-loss increment

rate which is caused by the three-phase load unbalanced distribution way is offered. The numerical result with a test indicates that

when the angle asymmetry is considered, it approaches the realistic value nearer and is a better method to accurately compute the rate

of circuit loss in power distribution systems.
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Fig.1 Connecting diagram of three-phase four-wire system
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Tab.1 Currents of transformers’ low voltage side

PURRTIE  AZHE BRI C&HER 0&ER
/A /A /A /A
00: 00: 00 71.6 520 43.6 56.8
01: 00: 00 67.6 46.8 432 438
02: 00: 00 58.8 40.8 34.0 38.6
03: 00: 00 60.8 420 32.8 430
04: 00: 00 66.8 404 " 3712 448
05: 00: 00 704 51.6 39.2 422
06: 00: 00 74.8 63.2 60.8 33.6
07: 00: 00 100.0 68.4 60.0 74.0
08: 00: 00 113.6 74.4 75.6 83.6
09: 00: 00 97.2 572 55.6 83.6
10: 00: 00 89.6 716 62.0 65.4
11: 00: 00 102.0 61.6 63.2 78.4
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Tab.2 Currents and circuit loss rate of transformers’

low voltage side

(1F53545N 0£irE B HEARFR R BB

HR/A Hif/A i R 3 hn = FRETERIRMME
56.8 30.675 07 0.708 02 0.250 937 388
43.8 22.814 03 0.505 343 0.167 641 526
38.6 22.1955 0.556 057 0.220 803 901
43 2471922 0.669 812 0.265 852 194
44.8 28.136 81 0.653 463 0.303 742 298
422 27.208 82 0.468 173 0.227 918 404
33.6 12.967 65 0.179 904 0.034 039 246
74 36.531 63 0.680 994 0.204 661 377
83.6 38.613 99 0.646 411 0.171 667 653
83.6 40.823 52 1.026 46 0.302 323 81
65.4 24.268 5 0.538 776 0.094 577 408
78.4 39.624 24 0.778 011 0.244 188 759
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