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Abstract: The continuous development of the economy has
made the scale of the low-voltage distribution network increasingly
large, but at the same time exposes some problems in the manage-
ment of the line loss in the transformer areas. The fault of transform-
er-meter relationship in transformer areas is one of the main causes
of abnormal line loss. In order to make up for the shortcomings of
maintenance personnel who need to check the methods of all users
on a case-by-case basis, a data-driven method for verifying the trans-
former-meter relationship of the district is proposed. The model us-
es the historical data of power supply and power consumption in the
transformer area, and optimizes the daily line loss rate of the trans-
former area as the optimization target, and adopts the method of roll-
ing optimization under the long-term scale, and finally gives the us-
er who is suspected to have a transformer-meter relationship error.
Finally, by using two actual case studies, the result shows that the
model can give a set of users with suspected file errors, and realizes
the efficiency of the transformer-meter relationship verification.

Key words: line loss of low-voltage transformer areas ; trans-
former-meter relationship ; data driven; mixed integer programming
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Fig. 1 The multi-transformer system consisting of 4

transformer areas
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Table 1 Corresponding table of boolean variable values
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Fig.2 Schematic diagram of rolling optimization under

a long-time scale
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Fig.3 The solution flow of the model
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Table 2 The daily power supply and line loss rate of
transformer area 1A before adjustment

Hi  Woe/kWh  8/% Hi  Woe/kWh  8/%

D1 186.0 11.42 D10 200.4 9.04
D2 160.8 12.90 D11 201.6 11.40
D3 129.6 17.19 D12 176.4 12.67
D4 159.6 14.19 D13 133.2 16.41
D5 168.0 13.95 D14 102.0 16.29
D6 99.6 20.05 D15 98.4 18.66
D7 199.2 10.62 D16 183.6 9.67
D8 193.2 11.23 D17 180.0 10.77
D9 181.2 11.89 D18 159.6 9.13
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Table 3 The daily power supply and line loss rate of
transformer area 1B before adjustment

HH  Wu/kWh 8% HE  Wue/kWh 8%
D1 26.4 -83.56 D10 39.6 =50.05
D2 26.4 =79.43 D11 26.4 -89.77
D3 36.0 -53.86 D12 il =72.37
D4 54.0 -44.33 D13 38.4 =55.10
D5 28.8 -78.33 D14 23 —73.88
D6 46.8 -46.38 D15 21.6 =73.51
D7 45.6 -29043 D16 324 -62.77
D8 32.4 -429.32 D17 232 =72.85
D9 26.4 =80.75 D18 33.6 -39.94
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Table 4 The adjustment of case 1
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Table 5 The situation of case 2 before adjustment
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Fig. 4 The rolling optimization schematic of case 2
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Table 6 The adjustment of case 2
2A 2B 2C 2D
2A 5 0 2
2B 0 0 1
2C 1 3 2
2D 0 0 0
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