F41%5 F10H
2021 £ 10 A

2 9 8 % Wk &

Electric Power Automation Equipment

Vol.41 No.10
Oct. 2021

AN P FR BTN [k R IR | R A

FOR EE M RIT, T AE, EmAE
(fdbd, ARF BAE5EFIRELE, T 442 071000)

WE ERARRT P IR EIFEE SHOTAERALETELHAEAABRGIEZFTX, HTEIHK
FZ RAK L AR 4 R A R Bk, BRI F A AL L AR T B ) A AR R,
FIRZHFEEDT EZRMNEFTEHAEFNOAE ARG, AEFTEHAF LB GNP HEEZER
K. Bw AGMERERNFRELAALERSZ D ABIF, AL EFTEUHAERESAREEREARG S
A ARAEAL s 35, R R Bt A b 3R k-0 JE I BeHE 5 iR A4E ik (NSCA-11 ) & % B ARAE A 8k 47 K #E , £ 3] Pareto
BARARE, VA5 SR B M %A IEEE 33 % LB W A% A0 IR T AT AR AT, TAHARXF L AL

WA A Sk R T AT 25

K A FERIAE RAABEIE; £ B AR A ;NSGA- 1T ; Pareto sx LR

FE 43S U 469.72

0 5§

R F5 i 22 3 XA T R, A SR ke i oy £ 2k
IESRIM IR AT, B B ZE (EV) AT R 2 ok ks
K EVAHE) I RE U A 3L 3 B2 15 e ik
TG B Ry TN S A AR A R R, 1 — A St
AIRRLE A R ks , B AR T AR HE R T
2030 4F Rif ik 2 WA, 8% 1 4 B 2060 4F R 52 345
78 HAARARE 2 o ] UL, ARSI T ) & 2 T
T H RE IR T AR R ACHE R LT I A ) R i DR
it . MRIEEIRG, AR 40 B HIRA L 15%),
LA s ) 4, — R v 85 % LA By Bsf [ Ab T PR IR
EOR Lt R 22 i R NI B R VA E e e A B Y
WAL YIFTEE, LRV AP & RS ke
IR A IR T 5 52 F L BV 5846 by o i) 2 15 ) A
AR IR ST -

AN FAE S BV 554 e, o () e ik [m) B, = BV
B A PR A S, e = G 80d , HLG T L e e v i
VEHE ORI SE S HGE . 75 BV 78 HL 1 00 O T, —
BB SCHR DA S ] SR 6 4G 2 44 LR (NHTS ) 2
A1 19 9 B 5 4 3R A 4 B AR SRR EY
B AT RLAEIEA T 9, A 525 R T A48 v il i
BRI A B AT M AN FE AT, TSR EV Y
Fo L B SCHk S 1A 2R AT R R B -3
PSRN EV 17 28 By T, 76 L 3 ml A T &
EV e fiti— 1A b ALK ) 28 13 e F B AR . A T
Bl ik T, SRR 6 )R FH 3 T 1T 30 G- A SR
BT AL R (WASPAS) BE BUIL 2 BV (1 f AR
WA B, A o SR T SR e S AR R R
A E T 3oy E AN EE IR EV 1) R
At HE 5 e B [ B 255 BB PRI 1 5 Wi o) 7 Hi 3l 2

I #s H #7:2021-02-03 ; 1& B H £ :2021-08-26

M ERFREAD A

DOI:10.16081/j.epae.202110022

Ui |1/ A AP | 0 O S5 = 28 LA TS W
A PR 45715 ARG, LA TS HL 3 s A7 0 114 2 3 I
I R L HL R S8 M 45 AR BN HAREAT EV fi ik
1,71

25 BT, A7 1 BB SE T BAEAE AR R R
P - OBEA % 8RR X IR 4 2238 79 s AF B, S 2ol
J7 B0 SE AN s QA % i L B RA S 42 L it 75
FAGE— , SEBRTEHL T A BESE PR Ak i $e FL 4524
FEE ML G SRR G B I 5 e = S
Peo ETFOAHMEMIRNE AT IEEV R H
5 AT REHLRR M AT 200, SR H SR R ISR T v
AL BV 9 s R far, IR S A R N 7
H B A EA 0T EE o DA 25 T TR B T A
S e L R TR L o A 4 o A 2 R Y AR
SE5 BV FTHL A SR ELRI | H it R ) A s 1 Al
S5 VR =7 T, S P AR R R f R L R
S5 5 TR R RS fe /) JBC L R G N S AR B N £
AR LB R el b A S SR w9 S e HE
1AL 7R (NSGA- T ) Xif fir A AR kA 73K A, 75 2 8
e %, Bea, UL 257 i A2 R 4% il TEEE 33
7 ARG A, R AR SCRE AR Ay Ik R ] AT

1 HEEVHHESH

1.1 HEEVEITHESH

HIIRAEE SHEEV X BIE T B K 4
) FL b 765 N G — |, R RIS R g 46 el T =y
Bl FAZR A BE fi b FEAX — [t St ¢ PR 5 A L T A%
G ENRAE 4 L EV A R S5 N 5 — %
WEERe M S T 5 (A2 G — A PR IR A R
B IS A R U TR A

AN E B AT L BV 585G B EIRAK
AWM X B L BV EA Rl T, 7E F R BE



(68} & 8 % s %41 %
BLge R B H P i b gE s g it , AR k.
ZE— R 85% LA b 1 B [a] Ab F PR EDIR A il s A d,=v(t,)t, (3)

HH PR Z WAL R EARS AT 18 7T, e
IRE NGO NPT

BB U, S BV 7E SEs AT B
AT iR : O EV b AL S B S —,
A DS IR T 7 A LR s QEV 208 E
P — B, S LU E R s DI EV AR
PR AN FEAE

ARAIRTTILTE BV 32 8 R AL 5T AR
BT EV ST A L R i S 2L H I BEA T AR A
HEYIGE. LR EV Rz E R 1 TR,

HEEV| [HEEV HLEEV
FHEES | | ST FHEEA |
socfse
7 7
e £
G H
% %
Jiti Jité

E1 HXZEVEEZRY
Fig.1 Operation architecture of shared EVs
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Fig.2 Charging load of shared EVs and traditional
electric private vehicles under disordered charging mode
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Location optimization of hybrid charging and changing station for

shared electric vehicles
LI Ran,ZANG Xiangdi,ZHANG Wenxin, LUO Donghui, LI Pengcheng
(College of Electrical and Electronic Engineering,North China Electric Power University, Baoding 071000, China)

Abstract: The way of replacing batteries which is convenient and efficient will become the main way to
replenish power for shared EVs(Electric Vehicles) in future cities. In order to establish a hybrid charging
and changing station with high efficiency,low cost and power grid friendliness, Monte Carlo simulation me-
thod is used to forecast the charging load of shared EVs based on shared EVs’ leasing rule and charging
data such as power,time,and so on. Then,a multi-objective optimal planning model of hybrid charging and
changing station for shared EVs is established with the goals of maximizing user capture degree of charging
and changing station for shared EVs and minimizing network loss and voltage offset of distribution system.
Finally, the improved NSGA- Il (Nondominated Sorting Genetic Algorithm II ) with elite strategy is used to
solve the multi-objective model,and the Pareto optimal solution set is obtained. Taking 25-node traffic net-
work and TEEE 33-bus distribution system as the example,the feasibility of the proposed model is verified,
which can provide feasible experience for the construction of hybrid charging and changing station for
shared EVs.

Key words:shared electric vehicles;hybrid charging and changing station;multi-objective optimization; NSGA-

Il ;Pareto optimal solutions
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Table A1 Disordered charging parameters of shared EVs
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Fig.A1 Flowchart of predicting disordered charging load
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Fig.A2 Schematic diagram of generating nodes of road network
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Table B1 Weight coefficients of each traffic node

B TR B TR B TR B
0.54 8 0.54 15 0.27 22 0.54
0.80 9 0.27 16 0.27 23 0.05
0.27 10 0.54 17 0.27 24 1.34
0.27 11 0.05 18 1.07 25 0.05
0.27 12 0.54 19 0.80
0.07 13 0.05 20 0.27
0.05 14 0.54 21 0.27




