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A game model of dynamic island partition for distribution network with DGs

WANG Jing', CHEN Junyu', JIN Huafeng?
(1. School of Information Engineering, Zhejiang University of Technology, Hangzhou 310023, China;
2. WISCOM Company, Nanjing 211100, China)

Abstract: The game model of dynamic island partition for distribution network with DGs is proposed on the basis of the
maxi-mum load recovery and the stability of distribution network. In addition, the game algorithm of dynamic island
partition is also designed. Firstly, the distribution network of different time among islanding is regarded as different
gamers and the strategies of the game are also defined. Secondly, the indexes consist of the amount of load recovery,
transmission loss and numbers of switching operations are designed and the revenue function under non-cooperative and
cooperative games is established. Then, the game algorithm of dynamic island partition and the application of Quantum
Particle Swarm Optimization (QPSO) in the game iterative process are both proposed. Finally, the strategies of island
partition among different islanding time are calculated by the simulation of two scenarios based on IEEE 33-bus
distribution system. The conclusion that different islanding time may make a different effect on island partition strategy
and the effectiveness of the proposed algorithm in solving the island partition are validated through the analysis of two
scenarios.
This work is supported by National Natural Science Foundation of China (No. 51147010 and No. 51207139).
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Table 4 Game results of Scenario 2

ek " it ST R AW FFRBURSIK I $5/k W sYi&ni
IR X BREL 5 11:00 12:00 13:00 11:00 | 12:00 | 13:00 | 11:00 | 12:00 13:00 IFR 4 AE
1 {G1 },{G2},{G53} 94.571 100.073 101.170 8.5 7 12 3.42 | 4251 35.10 0
2 {G1 },{G2,G3} 94.761 100.219 98.921 8.5 3.5 4 3.52 | 3871 31.68 0.653
3 {G1,G2},{Gs} 95.324 100.073 100.610 6 3.5 12 472 | 4251 32.67 0.425
4 (G} ,G1,G3} 95.324 100.073 98.798 6 0 6 472 | 4251 29.75 0.603
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Table Al Data of DGs at every node
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Table A2 Parameters of load grade
Ao 55 2% Y
1 2,8,10,16,18,19,23,30,31,33
2 1,3,6,7,11,17,20,24,26,29,32
3 4,5,9,12,13,14,15,21,22,25,27,28
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Fig. A2 Real-time power of wind turbine
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Fig. A3 Proportion of active power in loads
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Table B1 Island partition results of Scenario 2

R X E s ) FFRRE

11:00 o,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,1,1,0,1,1,0,1,1,1,0,0,1,1,0
1 {G1 },1G2},{G5} 12:00 0,1,0,1,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,1,1,1,1,0,1,1,1,1,0,0,1,0
13:00 o,1,1,1,1,1,1,1,1,1,0,1,0,1,1,1,1,1,1,1,0,1,1,0,1,0,1,1,0,1,1,1,1,1,0,1,0
11:00 o,1,1,1,1,1,1,1,1,1,0,1,1,1,1,1,1,1,0,1,0,1,0,1,1,1,1,1,1,1,1,1,0,1,0,0,0

2 {G1 },{G2, G5}
12:00/13:00 0,1,0,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,1,1,1,1,1,1,1,1,1,1,0,0,0,0
11:00/12:00 0,1,0,1,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,1,1,1,1,0,1,1,1,1,0,0,1,0

3 {G1,G2},{G3}
13:00 o,1,1,1,1,1,1,1,1,1,0,1,1,0,1,1,1,1,1,1,0,1,1,0,0,1,1,1,0,1,1,1,1,1,0,1,0
4 (G1 ,G,Gs} 11:00/12:00/13:00 0,1,0,1,1,1,0,1,1,1,1,1,1,1,L,1L1,1,1,1,1,1,1,0,1,1,1,1,0,1,1,1,1,0,0,1,0
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Table B2 Similarities between DGs and loads of Scenario 2
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