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Abstract: In the process of reversing the load of the distribution network, the loop current formed during the loop operation is large,

resulting in the failure of the load transfer, and with the access of new energy, the load transfer is more and more complex. In order to

quickly and efficiently conduct the load transfer of distribution network, a load transfer optimization model of source and load

uncertainty is proposed. Firstly, the calculation method of measuring the coupling characteristics of the transmission element namely

the transmission impedance electrical distance method is proposed. By describing the coupling degree between elements, the goal of

reducing the loop current is achieved, forming an electrical distance constraint condition. Then, by integrating the safety constraints

of load transfer and the objective function of minimizing the total number of switch operations, the uncertainties of distributed genera-

tion (DG) and load are analyzed to obtain the chance constraints of loop closing current, establishing an optimal load transfer model

that accounts for the uncertainties of sources and loads. Finally,the wiring configuration of a regional distribution network is analyzed

to verify the feasibility and effectiveness of the proposed model.
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Fig. 1 Schematic diagram of power flow
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Fig. 6 Wiring diagram of distribution network
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Tab. 1 System ring closure parameters
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LSHIE AR -2 1-3 32 2-4 4-1 3-5
SEET z/0 .25 0.75 1.23 0.82 1.77 0.12
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Tab. 2 Substation operation status

LY FRESRAE/MVA  CYHTREMW B RV

1 2X63 122.2 10. 10
2 2x50 120 11.50
3 2x50 89.9 10. 50
4 2x50 55.4 10. 62
5 2%240 102. 6 10. 38
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Tab. 3 Distribution network transfer scheme

P LR BfTIFR W56
1 D2-H4 S31 71832 S22
2 LI1-H3 S23 1824 S21
3 L2-Q3 S25 fIS15 S14
4 H2-1.2 S25.S15/1S16 S20
5 D4-Y1 S171833 $30
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Fig. 7 Load condition of the main transformer after load transfer
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Tab. 4 Ring closure currents limit situation
F5 LI i PAL<I, /% PALSIL, ,}/%
1 D2-H4 100 30
2 L1-H3 100 27
3 L2-Q3 100 100
4 H2-L2 100 100
5 D4-Y1 100 100
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Fig. 9 Voltage amplitudes exceeds the limit
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Tab. 5 Voltage amplitude exceeds the limit %
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Tab. 6 Distribution network transfer scheme considering
electrical distance

J¥ F A% S PIPS LIBISIPS
1 D2-H4 S31 #1832 S22
2 L1-H3 S23 1524 S21
3 L2-Q3 S25 f1S15 S14
4 H2-L2 $25.S15f1S16 S20
5 D4-Y1 S1/1833 S30
6 D5-L3 $36.529.526 fil $27 S28
7 L1-H4 S37 #1524 S22
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LR Nl Wt is 4T S27. S36 Al S37 1 A Y
D2-H4 1 L1-H3 #1743, % —2: sty S27.
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Tab. 7 Electrical distance calculation results

J_‘%_% dah dO
D2-H4 1 D5-L3 0.502
0.542
D2-H4 f1L1-H4 0. 487
L1-H3 f1D5-L3 0.524
0.632
L1-H3fIL1-H4 0.593
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Tab. 8 Exceeding the limit of ring currents %
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1 D2-H4 98 196
2 L1-H3 99 98
3 L2-Q3 100 100
4 H2-L2 100 100
5 D4-Y1 98 100
6 D5-L3 97 100
7 L1-H4 100 96
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Fig. 10 Voltage amplitudes exceeds the limit
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Tab. 9 Exceeding the limit of voltage amplitudes ¢,
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