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Table 1 Planning results of different schemes

R s R GREA DG B % IR WSy
2 i Ga it 5 RE
1 Fy.Fy.Fy Fy  7.56,10,25,28.80,76,89,104,38 10(2,1).73(1,0).98(1.1) 2.097 0x107 0.741
2 Fy.Fy Fi,Fy 43,56,10,17,28,73,76.31,104,98 10(2,1),73(1,1),93(1,2) 2.080 2x107 0.730
3 F\ F, Fy 7,56,10,25,28,80,76,89,93,38 7(1,1),38(2,1),43(1,0),98(1,0) 2.086 2x107 0.663
4 Fo F, F; 7,43,10,17,28,73,76,31,93,38 7(2,1),10(1,1),38(2,1),, 2.062 4x107 0.616

43(1,0),93(1,0)
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Table 2 Performance comparison between two algorithms
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Table 3 Comparison of convergence characteristics

among algorithms

Wk FM/s 0 Fi/$ BOOF, N

N, t/s

prpEA 002 20T (16 0626 5 202 16123
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2.064 5% 2.121 0x
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10 10
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Multi-objective bi-level short-term planning of distribution system considering

network transfer capability under network-generation coordination drive
LIU Jia',CHENG Haozhong' ,XU Qian®,LAN Zhou® ,MA Zeliang’ ,ZHANG Jianping’
(1. Key Laboratory of Control of Power Transmission and Conversion, Ministry of Education,Shanghai Jiao Tong University,
Shanghai 200240, China ;2. State Grid Zhejiang Electric Power Corporation Economic Research Institute,

Hangzhou 310008, China;3. East China Grid Company Limited , Shanghai 200120, China)
Abstract ; Improving the power supply capability and accommodation of DG ( Distributed Generation) are the new
objectives of expansion planning of future loop distribution network. Therefore ,a multi-objective bi-level optimization
planning model for distribution network is proposed , which considers the N—1 security and coordination between net-
work and DG by introducing the safety assessment index of safe distance. The model takes the reformed feeders,new
load locations and installation locations and capacities of DG as decision variables,and considers the transfer of sys-
tem failure load and uncertainties caused by uncontrollable DG output and load fluctuations. According to the cha-
racteristics of the model, the stochastic problem is transformed into deterministic problems by multi-scenario tech-
nology ,and then is solved by the hybrid strategy combining normal boundary intersection and dynamic niche diffe-
rential evolution algorithm. The planning results considering N—1 security and coordination between network and DG
or not are compared by case analysis. Simulative results show that,the proposed planning model can improve the DG
penetration level , exploit the potential power supply capability of distribution network and postpone the upgrade of
lines simultaneously,and the planning scheme realizes the comprehensive optimization of economic benefit and safety
of distribution network , which is more applicable to short-term expansion planning of urban developed distribution
network with slow load growth and scarce line corridors.

Key words : distribution network ; distribution system planning ; distributed generation; N—1 security ; network-genera-

tion coordination ; multi-objective bi-level planning;hybrid strategy ; models
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Table Al Data of main transformers and lines
Ty B EERE/MVA) KBS REABRB/MVA) EERALHMEA(QkmT) R B(Q kmT)
p T. 16 JKLYJ-150 6.91 0.17 0.365
! T, 16 JKLYJ-150 6.91 0.17 0.365
p Ts 16 JKLYJ-150 6.91 0.17 0.365
2 T, 16 JKLYJ-150 6.91 0.17 0.365
sp Ts 12 JKLYJ-120 5.83 0.22 0.366
s Ts 12 JKLYJ-120 5.83 0.22 0.366
*= A2 EBHAEHE
Table A2 Data of existing load
B R REPE i A E/(MV A) B fuf A Y
1—4, 18—20, 32, 44—47, 68, 94 14 0.444 =
11—13, 33—36, 51—53, 57—59,
63—65, 69—71, 95—97, 99, 100 24 0.296 JE B
48, 49, 72, 73, 98, 101 6 0.407 T
14, 15, 21—23, 37, 54,
60—62, 102, 103 12 0.271 Ttk
8—10, 29, 43, 90 6 0.815 R
26—28, 74—88, 91, 92 20 0.326 PR
30, 31, 39—42, 89, 93 ) 0.611 wl
5—7, 16, 17, 24, 25, 38,
50, 55, 56, 66, 67, 104 14 0.336 LR
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Table A3 Data of new load

GAGHR SATREIMVA)  AGRE AR | S AEARMVA) SR RHEBA A
105 0.336 A 7, 43 110 0.407 Tk 28, 73, 80
106 0.407 Tk 43, 56 m 0.336 [ERI4 67, 76
107 0.611 L% 10, 50, 62 112 0.336 R 31, 89
108 0.296 JE 17, 25 113 0.407 4 93, 104
109 0.296 B 28, 73, 85 114 0.296 Ji R 38, 98
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Fig.A2 Annual wind speed, illumination intensity and load curve
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