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Control method of three phase load imbalance in a distribution station area
based on dynamic programming
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Abstract: The uncertainty of electricity consumption by power customers brings great challenges to the treatment of
three-phase load imbalance in distribution station areas. The ubiquitous power internet of things is an effective technical
means to control three-phase load imbalance from the source. A three-phase imbalance control method based on dynamic
load programming is proposed. First, the accurate watt-hour meter-phase correlation is obtained by identifying the
watt-hour meter-phase correlation by HPLC and comparing the changing trend of the watt-hour meter voltage sequence.
Secondly, the curve of the user load characteristic is established using the high frequency load data of a watt-hour meter.
Finally, the historical load data of single-phase users are correlated and analyzed, and the load dynamic programming
algorithm is used to get a suggestion for adjustment of the watt-hour meter-phase relationship of the household meter. The
practical application results of examples show that the adjustment accuracy of this method is better than that of the power
distribution line load switching method and the three-phase imbalance phase-changing switch managing method.
This work is supported by Science and Technology Planning Program of Sichuan Province (No. 2016GZ0143).
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Fig. 1 Schematic diagram of phase difference in

three-phase power supply system
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Fig. 4 Flow chart of three-phase load unbalance adjustment in

distribution station area based on load dynamic programming
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Fig. 5 Diurnal variation curve of three-phase current at low
voltage side of a station before treatment
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Table 1 Statistics of unbalanced degree of three-phase
load in a station before treatment

WFE AFHHGUA  BAHHRUA  CAHH/A PR
0:00 8.683 24.346 44113 80.32%
2:00 9.479 25.293 38.345 75.28%
4:00 11.527 25.029 65.611 82.43%
6:00 8.318 26.96 41.92 80.16%
8:00 10.397 51.099 56.074 81.46%
10:00 44,041 121.12 157.513 72.04%
12:00 26.321 121.629 133.402 80.27%
14:00 28.334 79.631 155.129 81.74%
16:00 36.92 87.722 147.862 75.03%
18:00 42545 93.722 144.858 70.63%
20:00 21.139 78.843 114.524 81.54%
22:00 28.563 85.484 75.474 66.59%
23:45 15.488 37.936 51.244 69.78%

R 2 REXPRERKRBERIIEMEXRR
Table 2 Table of voltage sequence similarity between household
table and total table in a certain station area

P4 MEAM mEBM MFECH
kxst 93.11% 72.75% 78.37%
Tx K 92.16% 73.62% 76.38%
=N 94.12% 79.53% 72.74%
T 91.62% 71.43% 66.73%
T F 92.36% 76.52% 77.42%
kL 97.68% 78.38% 69.59%
N N N N
T 73.37% 91.37% 78.51%
*H 74.52% 92.86% 76.42%
Mz 77.69% 90.57% 63.91%
A 69.32% 93.68% 78.42%
FLEES 77.52% 96.15% 65.58%
R 68.43% 93.08% 67.72%
N N N N
TR 75.42% 66.54% 96.33%
FISIAN 69.77% 72.58% 94.52%
oL 70.43% 75.63% 91.68%
Toxffy 63.92% 77.82% 92.43%
Tz 70.59% 65.19% 91.36%
Al 79.25% 68.12% 90.59%

* 3 AEATMRSXAFAEUXRR
Table 3 User phase relation table of a station before governance

M4 JiEDA M4 JiEDA M4 JiEDA
T A dyseT B FEoRgl C
HEK A * B GISIN c
ZERL A Wz B E= c

N N N N N N
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Table 4 Methods comparison table

Jrik VAR P RO BRAT B B AT
1 46 7.53% 3.85%
2 15 9.69% 7.04%
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Table 5 List of suggestions for adjustment of household

table phase relationship
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4 *H B #H A
5 fH*z B #H CHl
N N N N
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Fig. 6 Diurnal variation curve of three-phase current at low
voltage side of a station after treatment
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Table 6 Statistics of unbalanced degree of three-phase
load in a station after treatment

B AAHEEZ/A  BAMIEFVA  CHIEIUA  RPHE
0:00 20.61 20.52 2217 7.44%
2:00 31.07 29.85 32.85 9.13%
4:00 37.68 34.88 36.88 7.43%
6:00 32.47 30.48 29.48 9.20%
8:00 95.75 104.03 106.03 9.69%
10:00 152.02 158.06 168.06 9.55%
12:00 158.40 160.40 170.40 7.04%
14:00 109.88 107.56 117.56 8.51%
16:00 136.51 135.38 145.38 6.88%
18:00 114.68 118.96 125.96 8.96%
20:00 95.11 85.91 91.91 9.68%
22:00 81.87 90.50 85.50 9.53%
23:45 51.04 46.11 50.11 9.67%
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