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Fig.1 Schematic diagram of basic principle
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and capacity determination
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Table 1 Forecasting results of average charging rate and
EVs’ average stop duration
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Table 2 EVCSs’ site selection and capacity determination results of proposed method

e AAT / km FEHPEEGE / & XA i b I AR 3 ﬂiiéﬁé’é?f EVHIF iFTy”ig:‘ T B
EVCS REPA FHREANB M R/ o’ DB A/ o AR/ ioe AR /it iR / Jioe
A, (1.35,2.45) 28 9 87 1461.6 Fll X 114.0 342 46.2 194.4
A, (4.50,3.55) 21 7 65 1092.0 Ja R IX 76.7 23.0 34.1 133.8
A, (3.90,0.80) 26 9 82 1377.6 JaRIX 93.2 28.0 37.7 158.9
it — 75 25 234 39312 — 283.9 85.2 118.0 487.1
x3 XEAEIMNEVCSEILERER
Table 3 EVCSs’ site selection and capacity determination results of Comparison Method 1
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EVCS i/ B 4L A/ m’® e WA/ e WA/ Ao AR/ it AR / Jioe
B, (1.35,2.45) 45 75 1260.0 Rl X 131.3 394 46.2 216.9
B, (4.50,3.55) 34 56 940.8 iR IX 91.4 27.4 34.1 152.9
B, (3.90,0.80) 43 70 1176.0 Ji RIX 112.8 33.8 37.7 184.3
Hit — 122 201 3376.8 — 335.5 100.6 118.0 554.1
x4 JLEFE2HEVCSIEUTTERER
Table 4 EVCSs’ site selection and capacity determination results of Comparison Method 2
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Table 5 Result comparison among three algorithms
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Optimization method of electric vehicle charging stations’ site selection and
capacity determination considering charging piles with different capacities
XIAO Bai,GAO Feng
(School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China)

Abstract: Aiming at the problem that the optimal number, site and capacity of EVCSs (Electric Vehicle
Charging Stations) are difficult to determine,an optimization method of EVCSs’ site selection and capacity
determination considering charging piles with different capacities is proposed under the condition that the
alternative sites are fixed. Firstly, according to the behavior characteristics of EVs (Electric Vehicles) and
the capacity of charging piles to be planned,the probability of selecting charging piles with different capaci-
ties when EVs have charging demand is calculated. The temporal and spatial distribution of EV charging
demand, the average charging rate of charging piles with different capacities and the average parking dura-
tion when EV users select different capacity of charging piles are forecasted by Monte Carlo method
combined with the city’s expected traffic flow in the target year. Then,the two-layer planning model of
EVCSs’ site selection and capacity determination is established. The upper-layer model optimizes the EVCSs’
site. with the goal of minimizing the sum of EVCSs’ annual total cost and EV users’ annual loss cost.
The lower-layer model divides the service range of each EVCS by taking the shortest driving distance of
EV users to the stations as the objective, and returns the charging load within the service range of each
EVCS to the upper-layer model for capacity determination optimization combined with the forecasting results.
Finally, the simulated annealing algorithm and Dijkstra algorithm are combined to solve the two-layer plan-
ning model. The correctness and effectiveness of the proposed method are verified by the example analysis
results.

Key words: electric vehicles; charging stations; site selection and capacity determination; charging demand

forecasting;two-layer planning;simulated annealing algorithm;Dijkstra algorithm
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Table Al Forecasting results of traffic volume of each road in target area

(A1)

WG T R/ d WS FERE/GRd) | HERS R /(-dT) b e s ZEE/(-d)
1 298 10 253 19 331 28 256
2 211 11 371 20 372 29 535
3 300 12 287 21 359 30 515
4 316 13 193 22 360 31 395
5 387 14 223 23 371 32 505
6 343 15 690 24 386 33 461
7 370 16 578 25 293 34 275
8 497 17 449 26 441 35 297
9 303 18 266 27

F A2EVCS gt ERSH
Table A2 Site selection and capacity determination parameters of EVCS
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Fig.A2 Site location and service scope of three planning methods



