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Table 1 Data of main transformers and feeders

T O Al VT e S e
sp, S 33kV/11kV 128 4 JKLYJ-150 6.91 0.17 0.365
S, 33kV/11kV 128 3 JKLYJ-150 6.91 0.17 0.365
sp, Sy 33kV/11kV 128 3 JKLYJ-150 6.91 0.17 0.365
S, 33kV/11kV 128 4 JKLYJ-150 6.91 0.17 0.365
Sp, Ss 33kV/11kV 8.0 3 JKLYJ-120 5.83 0.22 0.366
) Se  33kV/11kV 8.0 3 JKLYJ-120 5.83 0.22 0.366
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Table 2 Data of tie lines

RERL I HRIGLIL RIRE R

wm IR o, mes AR, B
B e DASEN VAN VAR WA £ 5 1V 7y
(Q-km™) (Q-km™) (MV-A)

TS, TS5 . TSs.

1 JKLYJ-70  0.443 0.397 4.11 TS, TS, TS,

2 JKLV-120  0.253 0.379 5.81 51185 TS,
TS,

®3 TRARHENRE
Table 3 Data of nodal average loads

REP=R U S GAT/(MV-A)

14 1—4,18—20,32,44—47,68,94 0.4435
11—13,33—36,51—53,57—59,
i 63—65,69—71,95—97,99,100 0.2956
6 48,49,72,73,98,101 0.4069
12 14,15,21—23,37,54,60—62,102,103 0.2712
6 8§—10,29,43,90, 0.8150
20 26—28,74—88,91,92 0.3260
8 30,31,39—42,89,93 0.6113
5—7,16,17,24,25,38,50,55,56,

14 66,67,104 0.3357
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Table 4 Optimal DG planning schemes
AR 2 AR B A A B
I, R, A,
(MV-A) (MV-A)* (MV-A)

DG el B &1 ELEE
S /%

REE 7(1,0),10(2,1),

N-1 41(1,0),43(1,1),18398000 2.141  1.729  0.807
b 49(1,0)
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ZA 47(1,0),49(1,1)

Jitk

18500000 2.163 1.522 0.704
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Table 5 Comparison of convergence performances
among various algorithms
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Multi-objective coordinated DG planning with N-1 security
LIU Jia',XU Qian?’, CHENG Haozhong',LAN Zhou*,MA Zeliang’,ZHU Zhonglie’

(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 Branch of State Grid Corporation of China,Shanghai 200120, China)
Abstract: Since the existing planning model of distributed wind-turbine and photovoltaic generations DGs
(Distributed Generations) does not take the N-1 constraint of main transformers and feeders into account,
the obtained planning scheme may not satisfy the security requirement,for which,a multi-objective planning
model with N-1 security is proposed for the siting and sizing of DGs. The method and indexes of N-1
security evaluation are introduced based on the security distance model. The quasi Monte Carlo simulation
and singular value decomposition are adopted to generate the correlation sample matrix among wind speed,
light intensity and load for improving the accuracy of planning results. The chance-constrained programming
method is applied to build the DG planning model with the minimum annual comprehensive cost and the
minimum security distance equilibrium ratio as its optimization objectives and the dynamic niche differential
evolution algorithm,combined with the normal boundary intersection,is adopted to solve the model. Case
results show the DG siting and sizing scheme obtained ensures the N-1 security and realizes the optimal
system economy and security,proving the rationality and effectiveness of the proposed model and algorithm.
Key words: smart distribution grid; distributed generation; siting and sizing; N-1 security; dynamic niche

differential evolution algorithm; models



