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ABSTRACT: Aiming at the problems of low new energy
consumption rate, increased EV charging network loss, and
distribution network node heavy load under the disordered
charging of large-scale electric vehicles (EVs), a proactive EV
spatiotemporal optimal dispatch strategy based on the guidance
of equivalent load real-time tariff and node real-time tariff is
proposed. First, equivalent load real-time tariff is developed
from base load, wind power, and photovoltaic power to guide
the charging and discharging of Type I EV clusters responsive
to active EVs in the time dimension. Second, based on the
equivalent load real-time tariff, the node real-time tariff is
formulated by considering the node network loss sensitivity
and the node load ratio to guide the Type II EV users, who are
also responsive in the spatial dimension, to select the charging
and discharging nodes. A distributed grid in Jiangsu Province
containing wind and solar energy is used as a simulation. This
strategy can realize the stepwise utilization of EV clusters,
which is of great significance to enhancing the rate of new
energy consumption, reducing the charging network loss, and

ensuring the security of the distribution network.
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AR Z, KT 1R EV DUE KRB R
TR R, PUATHRPA. 7730 a REEFH 1
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Fig.5 EV charge and discharge comparison
T5 R H Ty W AN G IEE, o) 58T A Y05 P ¥ 4R B Fh K
F LA E s e e, R ok JXU R 5 DX Fl AT G AR I
M7 b . 7 b o I8 EV £ ELRTT
1513, RIEER AT SHAT TR, 78
RelR K A % HK LA TG E R 2[R IE L T
R T 7R T8 N, R G AR I F R I R 3 22
4.1.2 ELRTT HEAiz L PExt e

i ELRTT 51 3 1 & EV 2 5{E 5, 354
KEMREANTK 2,

3 2 7IAL, AFE s R, A
FRAABARIIE — 58 B (R REURFR bRl 44 BH 1
Ko Bt 1 HAHIEREIN T 19.83%; 5t 2
HRCIRTE AR I T 26.01%:; 5 3 HH XUHLTH R
HEINT 10.94%, HAREHZRIGINT 24.74%. £
[FRAHr R K B 50 F, AR S U a7 B ) 15 L

=2 ALER
Table 2 Results of cost

BOE AL FR IOt KE R
Yo il oAy B T S HANER HaE
JiJi  Jiji it Jijt % %

a 2946  5.84 5.59 — 80.17 —
! b.c.d 2823 5.68 0 — 100 —

a 29.35  5.81 — 6.52 — 73.99
? b.c.d 2832 5.69 — 0 — 100

a 27.16  5.27 3.39 795 8798 68.33
3 b.c.d 2584 490 0.28 1.73 9892 93.07
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ANEEE T RF AL EV 28 84045 W% D B
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I1 B BV #% ELRTT 5|55, 78 FLIN ] B 55 250 5 47 i
R, (HATBRALE WAL A, F57 SRH
AR AR ENZ . 773X ¢ 8 NNLS &
B NRTT J&, 11724 EV H P 7E NNLS 8K,
A 1-8, 18-23, EFFEA A 7E NNLS 815 A,
WY A 1417, 31-33, #7730 d 5 NNLS
HMINLR JEA NRTT J&5, 2807 SUKHT 5 NLR 38
iK%, TERCT AN FEAR G, T R R BCRE R R 2 H
NNLS #5E, {HAHC1 & NLR 85, 238G hik
PRI, 4075 22 23
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Table 3 Results of spatial scheduling simulation
5 Jiat 78 HL P4/ T FEL PR 45/ Sk ME pSSuE: i) W22, 23 W22, 23
(MW-h) (MW-h) (MW-h) i B/ B BB AR BB I BB
a 18.72 = 18.72 439 0 133 0
b 19.95 -1.19 18.96 471 6 132 6
! c 13.56 -1.41 12.15 479 13 136 13
d 13.69 -1.18 12.51 424 0 103 0
a 18.72 = 18.72 439 0 133
b 24.10 -1.82 22.28 478 18 113 8
2 c 14.61 -2.04 12.57 445 22 118 18
d 14.44 -1.79 12.65 405 108
a 18.72 = 18.72 439 133 0
b 25.16 -2.12 23.04 502 22 116 10
} c 14.27 -2.45 11.82 456 25 130 18
d 14.52 -2.14 12.38 403 0 106 0

S AR 7 R NLR LS EE EL.
R 3 1. BAJ7al b xd 1A BV dE T (a) i 2,
PR T AR ar 5t 1 SNBIEIN T 1.28%; =K
BB IN T 7.28%; 5% 2 S IR N T 19.02%,
ME I BN T 8.88%; i 3 MR N T
23.08%, EEETEEIEM T 14.35%; &5
PR B 5 13, FielEEN AR L H
HMP B, LAy b WEE, 18 BV il
N Dy Ze il 2 SN, 3 T T S PP 45 R P R PR Y A
ORI FT BUBOZ T K

LI ¢ 6 T8 BV B2 R I, M
T b, Hae 1 SRR T 35.91%, At A
BHOEI T 1.70%, SENBEIN T 116.67%:;
Yy 2 BN BRAR T 43.58%, M B E N BB A T
6.90%, LB BEIEIN T 22.22%; 5t 3 SR
FEAIK T 48.70%, A EEHAT BEABRAR T 9.16%, 13k
I EEHOE I T 13.64%. {5 5& NNLS fab5, k¢
REfg SCI A R Gt B, (RANRE T8 il P L 48]
A, FLE S 0 A ST e AN S L

L7 d Xt TR BV b R E, A

T b, 5t 1 B MNHPEMC T 34.02%, ik FHE S
BHURIC T 9.98%; 75 2 S MARFRAIK 1 43.22%,
S BRI T 15.27%: 5t 3 BIRRIEK T
46.20%, & EEI BEPEIK T 9.16%: &Il
BB T 100%, HERFEIHEK. 555 E
NNLS A NLR, 7730 d MR T R e, SMEHA—
SERIN, AT R, RS
EV it titl, ART BN 2R EiET.

Ak, AnEM T, 78 EV £ HSE—EN
TBOLN, W5 13 Bl R iy 230K, gt
MR R. L7 b MR, 5K
I EV HEZHE 2, AAFZETERE, &%
s 13 AW, AT S AR
HEEE R, ITNd ARG, Bst1—3d, 18
EV Wi AR 2, b 1A EV AT R E
RIGR, GRS SHEFEAMBYAE, R 1
—3 AR T RS U s R
423 FHFEHXII
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Table 4 Charging cost
Wi i TFeie 1R WA/ G Bt/

a 1.71 2.54 2.54 6.79
b 1.71 2.11 2.11 5.93
! c 1.71 2.11 1.59 5.41
d 1.71 2.11 1.74 5.56
a 1.71 2.54 2.54 6.79
b 1.71 1.96 1.96 5.43
2 c 1.71 1.96 1.48 5.15
d 1.71 1.96 1.62 5.29
a 1.71 2.54 2.54 6.79
b 1.71 1.74 1.74 5.19
3 c 1.71 1.74 1.31 4.76
d 1.71 1.74 1.43 4.88

H#E 4 W[/, LFF EVASSR2RE, £
X by o M dH, Hamdt RS 7 b
12 1 EV 2 5rAAE G, HaE®A, MK
T a, 5 13 5300 7 20.37%- 22.83%
F1 31.45%, (HAS 5225, S ARE— DD .
I1 8 BV #t—S &2 i G, A c 78t
T 770 b, 1EHHE 1—3 o BRI 24.64%-
24.48%M1 24.71%; J57\ d 7R FHME T 70 b,
e 1—3 ol 7 17.53%. 17.34%F1
17.81%. 15 EV fil 11 B EV BIREES AN 1
JEBR R TSR, (H 1 EV EH S FEL,

gibmran, A d AmMMIEE TR, LB
ELRTT 5|5 1 & EV JE, ReARHENH AR A H
B, WOFN FOREM A EV H P 2 H
AR — B B, AU R FE A,
2 1A T A ) AR I B B, AN R
GARZPIELT; F, X1 BV 3T R,
NRTT HfiE A fe R 7 [E I f iy R 28 B 1t , 1823
% S B AT 2 4 s R 474 25 FE NNLS Al NLR
JE NRTT J&, X 11A EV #5255, MY
Reidt— DRI e rEL 2R, I R AR R DX 4 FL 453
g AR EBRA L ST, BN, B REIR I SN
KI5, B NRTT % 11 % EV #7250, H
TRUEFC LN 22 A 2 BFIa AT I RE 1B AR H .

5 g

AERTRKHE EV B RS, SECHREIE
HANZEAR EV 70 FL A8 G R C A o 5 s B4
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SR EN ST SRS, SIS
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