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Design of coordinated charging control system for electric vehicles

charging load in the residential area
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Abstract: A large number of electric vehicles are connected to residential communities, putting pressure on power dis-
tribution facilities in residential communities. Studying the charging mode of electric vehicles in residential quarters
and establishing a monitoring system are the basis for ensuring the friendly interaction between electric vehicles and
the power grid. This paper establishes an orderly charging control system for residential quarters based on the moni-
toring of electric vehicle charging piles. Considering the load characteristics and peak/valley electricity prices of resi-
dential quarters, a two-stage orderly charging control model for electric vehicles is established to realize the objective
of minimizing the charging cost of users and the load peak-valley difference in the resi-dential area. A case study of ac-
tual system is studied. It is shown that the method is effective, and it can also operate effectively during the peak/val-
ley electricity price periods, which further verifies the rationality of the ideas and methods proposed in this paper.
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Figure 1 Coordinated charging architecture diagram of

residential quarter electric vehicles connected

to the distribution network
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Figure 2 Coordinated charging monitoring diagram of
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Figure 3 Electric vehicle battery information

collection diagram
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Figure 4 Monitoring information collection

diagram of charging pile
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Figure 5 Information collection diagram of

residential quarter users
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Figure 6 Two-stage optimization flowchart of the day-ahead

plan for coordinated charging of electric vehicles

4 B 5 By
4.1 E&EHIEA

SO R R B T A 2 /N K (750 B4 B T
AR 100 m®™) 19 P FE — WAk R G h AR ECH 7 fif
TN HC . H e K G 600 kW, I HAE 1200 45
F18:30 22475 2 /4~ WA fub 1% FH L vy 06 , 70 i 5000 fih 2k
mE 7 frs. BUHRZAE RS AR 650 kW, 1%L
B 2240 55 40k 100 5, AR 4l SOk 15 138 i 52 4% R
RS BAE /N X BB IR E AT LA, EV
MR S EN R 1 iR, S R Nk 2 iR .

650
600
550
500
450+
400+

350
0 10 20 30 40 50 60 70 80 90 100

g kW

[ 1[]/15 min

B 7 ARz R ATl

Figure 7 Residential district load prediction curve
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Table 1 The parameters of electric vehicles
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Table 2 The peak and valley prices of electric
vehicles charging
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8:30—11:30 0.911 9 0.6 1.51
11:30—14:30 0.622 2 0.6 1.22
14:30—17:30 0.911 9 0.6 1.51
17:30—19.:00 0.622 2 0.6 1.22
19:00—21:00 0.911 9 0.6 1.51
21:00—0:00 0.332 5 0.6 0.93
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Figure 8 Comparison between coordinated charging

and disorderly charging of electric vehicles
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Table 3 Charging scheme under the condition of

shortened valley electricity price period
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Table 4 Charging scheme under the condition of

prolonged valley electricity price period

_— FEHHLAY /BT FEH A
AR =3
o/ (kW « h)) Fas A/t
I RF (11:00—12:00,16 ;00—
1.51
17:00,19:00—20:00)
A B 0:00—10:00,
0.93 1073  645.29
21:00—24:00)
SR (13:00—15:00,
1.22
18:00)
700 1
6501

600}
550}
500 Fas

RE AT /kW

450 LA U 25
4000 A K
350! A
300

0 10 20 30 40 50 60 70 80 90 100
B [B]/15 min

9 UM ENNEVAHRLEWGY A

Figure 9 Impact of valley electricity price changes

on coordinated charging of EVs
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