£365F6H
2016 £ 6 A

% 2 & % iR S

Electric Power Automation Equipment

Vol.36 No.6
Jun. 2016

ISR AN RE I HLEh IR s bl 55
FEAlBEEIC BT 2 B VAL

MEE R F & A E 4
(WM XF LA EFR W RH 610065)

WE., FRTEHAEAKRCIRS MRS IR N d 2 &N I54  #HATRS M A X e E 5
MLt BAESFRBRESMEREMNGXIXA ELT R MR KBENEARE A8 R ERE
FHATMY ik AR T Bt R TR TR RS TR IR SRR S AR 5 AR | T T AT 89 7 R AT
S F2E S REHEIIN IR EFTE, REBIRERRAL ST LEWARCERE F EHTH
A S SR F RS S IR T ARG AR TATI S A ROM . BTAR  k RALAR ST LA A bR
5 M BATIRAE | R BT AL T 24 A 3R & A M sk o bk ik bk R R AR AR B

XEIF. BHAE,; RRBIREM,; RSEAEIGAT, EHE

FESES. TM761; U 469.72

0 3ls

B PRI T5 e | REVSUAS 95 45 ()R H 4/ 2, AL 3l
PO T A I T AR HR B LR AR
TRl AR BE IR S I R 9 10 Z B S A
ZRESIES,

WL Bl 94 T e L e 5 O — R TR RE
W A I I RS X S 2 I 4 R L SRR IR
BATHY ARG HLBR A"l Y HE BEA T SE4f
FL R 55 IR0 A i ST BT LR ke = g sl B S 2 0
2% N Z L TR S S B TR AR as
Fy EEERBCE I RER A | P O Ak 25 T T A
Sy, SCHR7 )38 o H AE 7 AR A 78 4 L 75 oK 70
Brise it 1 e o I 55 I B (AR 5 S L Bk Ak
R L S g S 7 46 v 80 i A L ) s A Y B
(GRS iR RNV I INCR I T S
OCHEARAR T R R S5 2R A | T A H Al 55 1
EHARGE BRI MRS DiEE RS
BEAT AT . SCHR[8 IR AT 41 T St v iRk 55
L R PR A 2 T I ROHs 230 3 AR U FHTHE
BAIE THI A AR 55 Ip ] BAR S5 AR R, AR M%7 i
REET R E o o5 N A % IRk 5
¥ 5 T L P 22 TR B O % SR [9 AR Fl 52 2% A 45 2L
T R H O XS I S AU | A 4% A 5 fiE
JIAERE bR T VR B A8 F B R A A DR R
T AL R 55 A5 AR IR 55 BE T ISR, T A
2% I 465 1) g 2 R AT $8 HL 0 TR PG (DO R B R

W Fm HE.2016-02-19;1&E HEA .2016-05-07
HEEWMEB.BRARAFALFTHAAB (51377111)
Project supported by the National Natural Science Foundation

of China(51377111)

XEkFRIRAS . A

DOI: 10.16081/].issn.1006-6047.2016.06.014

FERLUE IR GH R ZE MRZRE TSR

A FE e HL R 55 AR DA I R 19 396 AL 26 i 4 B
A 1R A [ I 0 T R ) ) R ) 5 o R A R R
M, SCHR [ 10 ]2 B R AL HL 30 90 4 T v 19 42 SR ARk
TR MIs AT A2 AR, SCER 1146 2
B AE DA R W REAT ST R AR i R OR Al
L) ZR G 2, ol R A R A S R R
&, SCHR[ 12015 1 HL 3 P4 50 B 9 fer A RE AL
MG H—Fp e R T, AR R B
FE M LR 55 AT ST AN R 8 OB IC B TR
il A5 | i %5 E L AR 28 B AL R AIE ST

DAL, A S0 BB 3 2 55 AR TEC R 4
MARE N L EINER S IR A5 R RE AT 5 e
U EPPAG R R 3E A () B4 5 8 H i T
AT E AL, BB R M AR EE S, — B
PR A PR g 32 5 98 4 5 X T T A R g L A
M2 am AT 2R J5 5 AT s o b, X e 4545 &=
W RO R AR R IR R AR TS
T, 38 o 35 AT ARG 2% IR 55 R e e o5 e R R
)22 Uk 53 A ¥ 0 1 R L 52 W) 1) 2% 98 B AL 5
TEARITF IR LR VI X LU TR 7 SR 2R

1 FEHERSWM

FL 2l R T L IR 5 O — AR T R RE R
P Ik 1 0 5 P e A2 2 R 2% B T (R B A R
REAL P25 AL A Im k. MR e o0 R BT A B R 7S
Her iR 55 W o0 3 0= N B KON A B A = |
FREMZE RERER, KRG 1 PR,
FGEHSR T AR [ SR T 3 OB B0 E AR
N 4 FL B0 VR 4GB AT B DA B PAT AN A S A R R
B HR TR ST OB LA B RS (R S Bt



%6

BRI A5 25 LI L 190 5 4 BB 0 A Hh 30 3 T 4 e R 55 0 Rl it D 58 03 5 A @

ot gz 0 BN RGOREBE BAL SR, A
E R A B A R TR 3R B i 55 R #R
e Bk LAY IR 55 M0

RERFE

. 81|

o R (R (8 X
W, L AR EIZRER: EX \ W

s TN L | 1 /&

Beag || B B || Rl ol | | B2 B || el
FEHLBE || B

| FEH AR S5 M 2R
Fig.1 Framework of charging/swapping
service network
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Fig.2 Coordination between two networks
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Fig.3 Framework of comprehensive assessment
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Fig.4 Traffic network
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Table 1 Information of vehicle flow
§ 1-2 15(6) 13-28 12(5) 27-45 10(4)
1-5 9(3) 14-15 5(3) 28-29 15(10)
. 2-3 3(1) 15-16 12(10) 29-30 10(3)
: : 2 z 2 “ 2-20 5(2) 15-27 6(1) 29-39 9(1)
4 8 15 16 1247‘523 24 37 38 42 34 42) 15-25 3(1) 30-40 6(4)
oV R ol T e
Ll 2 B AT, B8 B3 HEA GG o e || 17ms 130y || 3ies ocr
5 SATENRAGESN 4-16  10(3) || 1723  5(1) || 3233 5(4)
Fig.5 Maximum load accommodation capability 5-6 7(2) 18-19 42) 33-34 4(1)
6-7 14(6) 19-20 6(5) 34-35 4(2)
105 6-9 6(1) 20-21  11(7) || 35236 3(1)
7-8 2(1) 21-22 3(0) 35-43 4(1)
1.03 7-15 8(7) 21-31 8(3) 36-37 2(0)
= 8-9 8(3) 22-23 8(6) 36-42 14(10)
& 8-11 5(3) 22-32 3(1) 38-39 5(1)
1ot 9-10  3(2) || 23-24  10(5) || 3845  9(2)
10-12 11(7) 24-37 7(2) 39-40 6(3)
0.99 11-12 7(4) 25-26 9(3) 41-42 6(2)
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Fig.6 Node voltages of distribution network
with charging/swapping stations
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11-14 12(5) 26-37 3(1) 42-43 6(2)
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Table 2 Battery distribution plan
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Table 3 Reachabilities
XN 3
A PR o A PR iy
o B /km WiAME /9 W BEAR /km WA/ %

5% 12.80 87.2 5% 12.80 87.2
75 9.82 90.2 1% 12.39 87.6
15% 8.54 91.5 16 5 11.05 88.9
17 % 10.96 89.0 25 11.89 88.1
37% 10.14 89.9 425 13.68 86.3
425 13.68 86.3 45 5 11.47 88.5
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Table 4 Information of charging/swapping stations

Fr A L Fo e AL 1 A K HE/ (MW-h)
AN | PN

5 AR PR 7 0 f;%;ﬁ%gbﬁ%% 5.32

42 54 T R S L Q&f\%ﬁlé;%z 5.32
7 S 8 i FL AL 500 41H st 2.4
37 S 6 G Rl 400 41HLH 1.92
15 5 Pes ik 16 & 7L 1.536
17 ek 14 AL 1.344
11 54 e 3k 6 G HREHL 400 41H 1.92
22 S Lk 6 TRl 400 41HLH 1.92
16 5 Pl 12 7L 1.152
45 SR 12 A7l 1.152

x5 REAMHE

Table 5 Service availabilities

X7 st MRS AT R RS EAR /km
5% 121 4.03
4925 121 4.03

w1 7 %: 55 1.83
37 % 44 147
15 % 35 1.167
17 % 30 1
1% 43 1.92
25 43 1.92

P2 16 %5 26 1.152
45 %5 26 1.152
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Fig.7 Service radius of charging/swapping stations
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Table 6 Service efficiencies

XU Sl 3

WA 75 5% 115 165

Herpulh W B Pesgul

25 I R 0.0182 0.0000006 0.135 0.0067
PR L, 4.059 25951  2.009 5.0042
B L, 0.059 10951  0.009 0.0042
SR IS W/min - 2.03 8.65 2.009 5.0042
SEYAERER ] W, /min - 0.029 3.65 2.009 0.0042
HEMAEREE  0.059 0.73 0.018  0.0059
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Table 7 Index weights

BT JRE R )RR

b ERRE o R
i 36 5% R 0.106
L BN o 0.356
e P 0915 ey e 0269
W% % 0.184
T, ) 0.085 2 isAT 0.085
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Fig.8 Weight distribution of indexes
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Table 8 Calculated performances for cases

Eiz27n H 1 Hp 2 HA 3
5351,/ MW 0.965 — 0.953
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Table 9 Results of assessment based on

network service ability indexes of
reference[ 9] for cases
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Analysis and assessment considering accommodation capability
of distribution network for infrastructure deployment of
EV charging/swapping service network
ZHAO Shengxia,LIU Junyong,XIANG Yue,HUANG Yuan
(School of Electrical Engineering and Information,Sichuan University ,Chengdu 610065, China)
Abstract: Various assessment indexes focusing on the service performances of EV(Electric Vehicle) charging/
swapping service network are established to analyze and assess its infrastructure deployment. The interaction
between service network and distribution network is fully considered and a maximum accommodation capacity
model of distribution network is built for the preliminary selection of infrastructure deployment plans. Different
service performance indexes,such as reachability,availability,efficiency,etc.,are developed to effectively assess
the feasible plans. The optimal plan is determined according to the multi-factor comprehensive analysis. The
deployment plan of charging/swapping stations is simulated and calculated for different capacities and locations.
The feasibility and effectiveness of the proposed indexes are verified by the comparison with an existing
method. The proposed method can not only evaluate the existing service network but also provide a basis for
the fast determination of capacity and location for EV charging/swapping stations.
Key words: electric vehicles; charging/swapping service network; service performance index; accommodation

capability



