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Fig.1 Schematic diagram of freeway FCS stations
providing service for EVs
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Fig.2 Flowchart of freeway FCS planning
and correction

4 BOIRERSH

41 EBHIR%

TE I — B v T B % B A Sk B D B
EH 6 NMHMARFHENHARERSEZH AL L
YR 5 40 5 0.10.4 .57 .82.7 .109.1 . 114 km, W&
3 = AIE TR, RO I BE L B TC X 45 A 2 T i
RI= IR R Gl Y 72, B IR BT s 7
A 58 RN iR 0 % R 3T 97 A 28 B ARG, OHKs I i
LARGINEE B R 35kV, ML RGN R

Bl 1 fros (RP L m RS s ke £ H) .
BB P i 6 A4S A E 43 3 S P S R 8 14
16.24 .26 .30 #& , anl& 3 fin

® 1 RERFEWRBHIE
Table 1 Data of feeder system

%% %ﬁﬁ %ﬁ R e iﬁﬁ
K/MW  H/Mvar £2/Mvar

1 0.0285 0.0380 11.44 8.32 0 2.5
2 0.0304 0.0418 15.6 7.8 5.72 2.5
3 0.0342 0.0304 10.4 4.16 6.24 2.5
4 0.0152 0.0152 7.8 6.24 0 2.5
5 0.0418 0.0418 20.8 14.04 0 2.5
6 0.0304 0.0418 5.2 4.68 0 2.5
7 0.0418 0.0418 26 15.6 6.24 2.5
8 0.0418 0.0418 3.12 0.52 3.12 2.5
9 0.0304 0.0418 23.4 10.4 19.24 2.5
10 0.0152 0.0152 5.2 2.6 0 2.5
11 0.0418 0.0418 5.2 4.68 0 2.5
12 0.0342 0.0456 5.2 3.64 9.36 2.5
13 0.0342 0.0456 5.2 2.6 0 2.5
14 0.0304 0.0418 5.2 4.68 0 2.5
15 0.0152 0.0152 10.92 5.2 9.36 2.5
16 0.0418 0.0418 20.8 14.04 0 2.5
17 0.0304 0.0418 26 15.6 6.24 2.5
18 0.0418 0.0418 5.2 4.68 0 2.5
19 0.0418 0.0418 3.12 0.52 3.12 2.5
20 0.0304 0.0418 234 10.4 19.24 2.5
21 0.0152 0.0152 5.2 2.6 0 2.5
22 0.0418 0.0418 5.2 4.68 0 2.5
23 0.0342 0.0456 5.2 3.64 9.36 2.5
24 0.0342 0.0456 5.2 2.6 0 2.5
25 0.0304 0.0418 5.2 4.68 0 2.5
26 0.0152 0.0152 10.92 5.2 9.36 2.5
27 0.0152 0.0152 2.5
28 0.0152 0.0152 2.5
29 0.0152 0.0152 2.5
30 0.0342 0.0456 2.5
31 0.0152 0.0152 2.5
32 0.0152 0.0152 2.5
33 0.0342 0.0456 2.5
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Fig.3 Freeway for case study
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Table 2 Planning scheme for Scene 1

g WE/ R ERE WS AR RARRE
7 km HLEL EVE  EVE WA EAE
(1) 65.10 49 289 2235 16 13679776
(2) 82.47 44 259 1870 24 10901910
(3) 47.74 41 240 1856 16 10422140
4) 3041 32 184 1467 14 6964 604
(5) 99.78 44 257 1972 26 6463818
(6) 13.10 42 246 1667 14 4522046
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Fig.4 Voltage profile of distribution network at 19:00
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Table 3 Planning scheme for Scene 2
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(2) 8247 44 259 1870 24 10901910
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Freeway FCS planning and correction considering power-flow constraints
of distribution network
DONG Xiaohong' ,MU Yunfei',YU Li?,JIN Xiaolong',JIA Hongjie', YU Xiaodan'
(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;
2. Electric Power Research Institute,China Southern Power Grid,Guangzhou 510000, China)

Abstract: A method of freeway FCS(Fast Charging Station) planning and correction considering the power-
flow constraints of distribution network is proposed. The EV (Electric Vehicle) charging demand prediction
model is adopted to obtain the spatial-temporal distribution of freeway EV charging demand points,based on
which ,the SNN(Shared Nearest Neighbor) clustering algorithm is applied to build a location determination
model for developing the freeway FCS location scheme and also the queuing theory is applied to build a
capacity determination model for developing the freeway FCS capacity configuration. The obtained freeway
FCS planning scheme is then judged by the power-flow constraints of distribution network and modified by
the proposed correction principle until all these constraints are satisfied. Case study for a typical freeway
verifies the validity of the proposed method.

Key words: freeway; fast charging station; electric vehicles; clustering algorithms; location and capacity

determination model; correction planning; power-flow constraints; distribution network



