%46 % 5 14 ) €0 ERBEY DA Vol.46 No.14
2018 47 H 16 H Power System Protection and Control Jul. 16, 2018

DOI: 10.7667/PSPC171089

ET @5 A% B 3R T ik AR S5 hEi i 750K

Pt PR

(Rt Hh XK FhAEOF ISR, ik KL 071003)

WE: SGRBEAOE. BOXUZME LRSI, Sl — M S bR b 7e . At B e sl i sy 4 Fe i
e 55 VI PR A 1 IR A I T i G SR B SIS RIS B B SR, P R IR . TR, B
P IR To) A AN it S 45 R AT AN die /N A H b, PR SE IR 5 Voronoi &, 13 31 e D i i i B 6 i R 55
e AE NSRS TEE, SRR R R, e it T S st ik S A T, AR DRI Ty
o o, PRI DI P A A 2 R RS SRS, AT T SRR AT AT AT M ST IRAIE T R Ty
A BRI

KR POPIRITT S eSS veiti; BESE%; Voronoi B T A

Location method of charging and swapping service facilities based on a two-step planning

YAN Jun, YAN Feng
(School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: Considering the actual situation of traffic network and power network synthetically, a two-step planning and
calibration method for EVs’ charging and swapping service facilities including battery centralized charging station and
battery swapping point is proposed. Firstly, thinking about summed costs of investors and EV users, a two-step planning
model is established. Secondly, aiming at minimizing running costs of battery swapping points and users’ waiting costs,
the number, location and service area of battery swapping point are solved by genetic algorithm and Voronoi diagram.
This is the first step in the two-step planning. And then, the second step is completed after determining the location and
the service area of centralized charging stations. Finally, combining the traffic network and the grid information in the
area, planning calibration is done and the feasibility of the planning scheme is judged. The feasibility and effectiveness of
the method for the planning are verified through contrast calculation and reasonable analysis.
This work is supported by National Key Research and Development Program of China (No. 2017YFB0902203).
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Fig. 1 Operation mode and network structure
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Fig. 2 Flow chart of local address optimization

by genetic algorithm
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Fig. 3 Flow chart of the two-step planning
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Fig. 4 Regional road network structure
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Table 1 Distribution of traffic flow in an average day

WY R | Y R | YA R MY R M AR
1 S150 || 14 6997 || 27 6739 || 40 5976 || 53 5728

5782 | 15 4786 | 28 7880 | 41 3303 | 54 6438
4621 || 16 5689 | 29 8131 | 42 5499 | 55 5375
5006 | 17 5751 30 7599 | 43 6118 | 56 4917
4213 | 18 6604 | 31 6900 | 44 6960 || 57 3735
2889 | 19 6811 | 32 6012 | 45 7739 || 58 3686
6432 (| 20 7235 33 4724 | 46 7498 | 59 5379
6867 | 21 7387 | 34 5099 | 47 6522 | 60 6468

N - Y B N I N

6564 | 22 6901 | 35 5857 | 48 419 | 61 5589
10 5019 | 23 6592 | 36 7328 49 4035 62 4947
11 6134 || 24 5736 | 37 8493 | 50 4413 | 63 4275
12 5841 | 25 5558 || 38 8838 | 51 4518 | 64 3839
13 6303 26 5967 | 39 6147 | 52 5991 || — -

9 25 A0 ) 32 B v A e BBORH OG 2 ) B
E A BCEAR 2 s




MR, G BTN sl A e e i e A5 Btk kT i - 53 -

%2 MEMKENRRPWEXTE

RIERME

Table 2 Variable values about two-step planning model
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Table 3 Total swapping services number in different plans
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Fig. 5 Trend of cost change in different number
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Fig. 6 Information about battery switching points
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Table 4 Service areas and traffic statistics in each

battery swapping point
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Fig. 7 Trend of cost change in different number

of centralized charging stations
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and path of battery transportation
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Table 5 Information of candidate stations
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