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Research on an electric vehicle electricity purchasing strategy based on wind-PV-pumped
storage multiple electric fields bidding
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(1. School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China;
2. China Southern Power Grid Energy Development Institute Co., Ltd., Guangzhou 510670, China)

Abstract: China's power supply is mainly based on thermal power generation. In the future, large-scale electric vehicles
purchasing electricity from large grids cannot meet the need for low-carbon travel of electric vehicles with high charging
costs. In order to effectively improve this problem, this paper proposes a new strategy for wind-PV-pumped storage
multiple electric fields to participate in the current market bidding and power supply for electric vehicles by signing grid
contracts with State Grid Corporation of China. First, load modeling is performed for electric vehicles with different
charging methods. Then, an optimized electricity purchasing strategy is established with the goal of minimizing the cost
of purchasing electricity for electric vehicle users. Finally, a purchasing strategy result is obtained through an improved
particle swarm algorithm containing randomly mutated particles. The simulation results show that compared with
traditional and non-bidding power purchase strategies, the charging cost of electric vehicle users of each type is reduced,
compared with the existing power purchase strategy. At the same time, it will help promote using of renewable power
plants and electric vehicles.
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Fig. 6 Particle swarm algorithm flowchart
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Table 1 EV charging prices form
Ja RX 78 AL HR AR/ TSR

e

(FE/kWh) (FE/kWh) (FE/kWh)
00:00—07:00 1.277 1177
07:00—10:00 1.58 1.48
10:00—15:00 1.886 1.786
15:00—18:00 0.4733 1.58 1.48
18:00—21:00 1.886 1.786
21:00—23:00 1.58 1.48
23:00—00:00 1.277 1177
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Fig. 7 Wind-PV-pumped storage electric fields combined
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Table 2 Abandoned wind quotation form

L E/MWh 0~15 15~30 30~40 40 KUAE
AN AN/ (T/KWh) 0.36 0.27 0.18 0.13
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Table 3 PV quotation form

I 1) 06:00—8:00 08:00—12:00 12:00—19:00 19:00—22:00
E SRV
(JG/kWh)

AR BRI RN I B A JR e B R sk R 4
B9

BRL TR VE I 2B R4 m o 100
A BN T2 A, B RIERIKEIN 200 X,
PPEALE @ 4 0.5~0.9 IBEALEL ris r2 9 0~1 [1FH
WL I oo FIAE RS AL e 3900 2. @it et
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WL EE P 8 Ao, e A A, FEXETH A
I TR BEAE R[] 20:00— K H 10:00, X & H &[0 5
KR, HIFFEREME, KA KR BT 13;
FeAR it A B B4 10:00—18:00, X2 H
FARCRERE R, JREME; HUKERETER
JIisH A B 13:00—20:00, X2 i T X — i B H
FRES R, KEIADER BB 2 DA 2
BE R, A K B e H il T R AT 55 42

0.2795 0.357 0.3298 0.357




-78 -

CEEL R R

BT H ) o % B BOW L4 R B AR SUE N3k 4 R,
VTSR L 7 A B W, B, 1A F)] 245.85 MW,
JAFLR BB W, 2 88.58 MW, 1541l 7K & R Hik

HLEW] 7y 98.78 MW,

FIATYE,  BA 3.2 1 R R PR 2 o i R et ek 1
HEFIREAT I R WS RN 9 . & IFBGE
e RAFEEE R 5 Frs.

=
I i Iz
= [ ERINEE =
Z 30 P
= I sk s =
= 20 -
= 0
ji 10 00:00  04:00 08:00 12:00 16:00 20:00 24:00
= thEd)
0 [UTIPUEN
00:00 04:00  08:00  12:00  16:00  20:00  24:00 9 Rpu#EEMBLEERE
I 2 . . ) .
§ Fig. 9 Purchasing results chart by unimproved algorithm
[E 8 EV WEBLERE
. . PEEM B L
Fig. 8 Purchasing results chart %5 RHHAMRLERE
Table 5 Purchasing results form by unimproved algorithm
4 EV MJELE - —r
* }r‘ll_]% AR HE FR SIAN MK ERE
Table 4 Purchasing results form 1 E/MWh 1 E/MWh 1 E/MWh
e FN Stk K& aE 00:00—01:00 13.4 0 0
00:00—01:00 134 0 0 02:00—03:00 11.09 0 0
01:00—02:00 11.45 0 0 03:00—04:00 9.22 0 0
02:00—03:00 11.09 0 0 04:00—05:00 8.14 0 0
03:00—04:00 9.22 0 0 05:00—06:00 8.09 0 0
04:00—05:00 8.14 0 0 06:00—07:00 8.44 0 0
05:00—06:00 8.09 0 0
07:00—08:00 8.83 0 0
06:00—07:00 8.44 0 0
08:00—09:00 0 10.88 0
07:00—08:00 8.83 0 0
09:00—10:00 0 11.59 0
08:00—09:00 8.23 2.65 0 10001100 158 o o
09:00—10:00 11.59 0 0 ' ' '
10:0011:00 676 - 0 11:00—12:00 10.32 7.12 0
' ' ' ' 12:00—13:00 0 19.05 0
11:00—12:00 14.86 258 0
19001300 197 14.08 0 13:00—14:00 4.23 157 15.88
13:00—14:00 0 1168 10 14:00—15:00 4.86 17.58 0
14:00—15:00 486 258 15 15:00—16:00 2.63 2 0
15:00—16:00 263 2 0 16:00—17:00 0 9.18 15
16:00—17:00 211 7.07 15 17:00—18:00 0 13 18.12
17:00—18:00 1.22 9.9 20 18:00—19:00 3.5 6 20
18:00—19:00 359 6 20 19:00—20:00 9.33 3 15
19:00—20:00 9.33 3 15 20:00—21:00 10.01 0 15
20:00—21:00 21.23 0 3.78 21:00—22:00 28.66 0 0
21:00—22:00 28.66 0 0 22:00—23:00 26.01 0 0
22:00—23:00 26.01 0 0 23:00—24:00 19.14 0 0
23:00—24:00 19.14 0 0 o 213.24 120.97 99
e 245.85 88.58 98.78
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Table 6 Electricity output table of each electric
field under non-bidding mode

- FER Jetk K & he
1 i/MWh L E/MWh 1 i/MWh

00:00—01:00 13.4 0 0
01:00—02:00 11.45 0 0
02:00—03:00 11.09 0 0
03:00—04:00 9.22 0 0
04:00—05:00 8.14 0 0
05:00—06:00 8.09 0 0
06:00—07:00 422 422 0
07:00—08:00 4.415 4.415 0
08:00—09:00 5.44 5.44 0
9:00—10:00 5.795 5.795 0
10:00—11:00 7.9 7.9 0
11:00—12:00 8.72 8.72 0
12:00—13:00 4.97 14.08 0
13:00—14:00 0 10.84 10.84
14:00—15:00 4.86 8.79 8.79
15:00—16:00 2.63 1 11
16:00—17:00 2.11 11.035 11.035
17:00—18:00 1.22 9.9 20
18:00—19:00 3.59 6 20
19:00—20:00 9.33 3 15
20:00—21:00 12.505 0 12.505
21:00—22:00 28.66 0 0
22:00—23:00 26.01 0 0
23:00—24:00 19.14 0 0

R 212.905 111.135 109.17
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Table 7 Total electricity sales price table of each electric field in

bidding mode and non-bidding mode

oA SEMNEE T FEFEMR T
R 31 960.5 27 677.65
o 29 629.028 37057.238 5
& 31609.6 34934.4
Bt 93199.128 99 669.288 5
4 R
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