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Table 2 Planning schemes of different charging modes under 25% EV permeability
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Fig.4 Cost comparison among Scenario 1 to 4
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Table 4 Electricity results of Scenario 1 to 4

f E ./ E./ k.. / B/ E,/
(MW+h) (MW-h) (MW-h) (MW-:h) (MW-h)
1 30253 932.6
2 30253 2724.8 1124.2
3 30253 27248 948.7 6532.8 310.4
4 30253 2739.7 1056.7 7032.6 157.6
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Table 5 Comparison of voltage amplitude qualification

rate between Scenario 2 and Scenario 3

A 2 VAQR DX [H] 7 i I Z 4L
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Table 6 Comparison of branch power qualification rate

between Scenario 2 and Scenario 3
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Table 7 Line replacement schemes of different

charging modes under 50% EV permeability
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Distribution network planning considering DG timing characteristics and
EV spatiotemporal characteristics
SUN Qian',XU Shan’,ZHU Shuyu',LI Yang'
(1. College of Electrical Engineering,Southeast University, Nanjing 210096, China;
2. State Grid Nanjing Power Supply Company,Nanjing 210012, China)

Abstract: The uncertainty of DG (Distributed Generator) output and EV (Electric Vehicle) charging brings
huge challenges to distribution network planning. Firstly, the season-scene and time-division methods are
used to build timing characteristic model of DG and conventional load. Secondly,the Monte Carlo method
and traffic origin-destination analysis method are adopted to build a spatial-temporal distribution model of EV
charging load. Finally, based on the DG output, different types of the conventional load and EV charging
load of distribution network at each point and each time obtained by the two models,a chance-constrained
planning model of distribution network with DG and EV is built considering timing characteristics, which
takes the maximum annual profit of distribution network operator as its objective function,and fully considers
the factors of network construction and replacement and locating and sizing of DG and so on. The DCGA-
MCS (Monte Carlo Simulation-embedded Double-population Co-evolution Genetic Algorithm) is adopted to
solve the model. A distribution network is taken as an example,and the rationality and validity of the pro-
posed model and algorithm are verified.

Key words:distributed generator;electric vehicles;distribution network;timing characteristics; power grid plan-

ning
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Table B1 Parameters of new-added nodes

WA P/IMW Q/Mvar el
34 0.180 0.120 JER
35 0.150 0.090 R
36 0.090 0.015 R
37 0.090 0.030 R

FT B2 B SH

Table B2 Parameters of lines to be replaced

g W WA £ 1 L7 2 2 3
w5 1 2 BLHL/Q #ERIA BLHTQ P RIA BLIQ 2 EIA
1 1 2 0.071 7+j0.108 9 450 0.058 1+j0.124 6 515 0.045 1+j0.121 9 610
2 2 3 0.383 4+j0.582 5 450 0.310 4+j0.666 5 515 0.241 0+j0.651 8 610
3 3 4 0.268 4+j0.271 6 330 0.219 6+j0.265 1 380 0.170 8+j0.259 4 450
4 4 5 0.279 5+j0.282 9 330 0.228 7+j0.276 1 380 0.177 8+j0.270 2 450
5 5 6 0.600 6+j0.607 9 330 0.491 4+j0.593 3 380 0.382 2+j0.580 6 450

& B3 frE S

Table B3 Parameters of lines to be replaced

&1
LS B L B £ 2
FHAT/Q BEIA
33 34 7 0.615 0+j0.334 0 220
34 34 25 0.345 0+j0.187 4 220
35 34 26 0.388 1+j0.210 8 220
36 34 35 0.125 4+j0.068 1 220
37 35 8 0.414 2+j0.224 9 220
38 35 28 0.3131+j0.170 1 220
39 35 36 0.217 3+j0.118 0 220
40 36 26 0.451 9+j0.245 4 220
41 36 37 0.542 1+j0.294 4 220

42 37 23 0.570 7+j0.309 9 220
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Table C1 Planning schemes of different charging modes under 50% permeability

ES TeFPAsEE BRERT
Y1 2R 3 25 2
2 A 3 A 2
18R] 44 5 H 3 2R 3 21
T 4 ZE7 3 R0
Y5 U] 24# 0
X% 33 23-37 23-37
X% 34 34-35 34-35
) 4L 7
i 35 35-36 35-36
X% 36 36-37 36-37
45 14 600 kW 500 kW
Fia5 17 400 kW 200 kW
DWG
F5 1 32 300 kW 600 kW
DG #1433 700 kW 800 kW
L E A8 100 kW
18 100 kW
PV
4745 30

A5 31 100 kw
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