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Unit commitment considering coordinated dispatch of large scale electric vehicles and
wind power generation
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Abstract: Assuming that all electric vehicles integrated to the grid are managed by aggregators, this paper proposes that
the charging load of each EV aggregator can be dispatched within the unit commitment model taking the controllability of
the charging of EVs at each dispatched time period into consideration. This can be accomplished by assessing the upper
and lower limit of charging load of each EV aggregator based on the grid connected EVs scenarios simulation using
Monte Carlo method. A unit commitment (UC) model is proposed for optimal coordination of wind power generation and

charging load of EV aggregators. Cases study show that with the proposed UC model the wind abandon can be decreased
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as well as the cost of operation effectively.
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Table 1 Comparison of three UC models with EVs
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FEHLEA 12 13221 12701
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Fig. 4 EV aggregator charging loads by three different UC models
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Table 2 Utilization rate and proportion of wind power with

three UC models at different wind power capacity
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3(EV 5 R RIR ) = A 1) 3 KU i G o
iR Bt KR LA S, = b UC A )
AR 2R AR BT A, AE R T R LA R KT
DRI XU H T A 3 s, it AU R L BT
2

4 i

R LA R R A Bl L P el vl P
VRN FE BN AT LY YRR kS ) i
MBS E R e Pl S A T A
T B AT IR

HLBR AR g 2 5 AL LA & 1R R
SHCE IR LA b, R HI U A S
i BoR o ASCET sy e, SRR AR
Pl 7e Ao AR B S 5 KR L2
B, SR PR TR O ST P,
WAL A WL LR AR s 7e iR
L MEFFRGUAT AR ARSIl
T EV TR B SR 7 fa 7 xCH 7 re f g,

JZIE iR 1 iR 2 iR 3 LA A " e . e
MW R mkk iR ik mx mee PR IANIA4E.
1500  1.0000 03924 10000 03924 10000 03924 e RS, Ay T BshiR ES XA
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Table 1 Parameters of 10-generator system
LA P /MW PRI /MW a, /($-(MW?-h)™") b /($-(MW?-h)™) ¢, /($-h7")

1 455 150 0.000 48 16.19 1 000

2 455 150 0.000 31 17.26 970

3 130 20 0.002 00 16.60 700

4 130 20 0.002 11 16.50 680

5 162 25 0.003 98 19.70 450

6 80 20 0.007 12 22.26 370

7 85 25 0.000 79 27.74 480

8 55 10 0.004 13 25.92 660

9 55 10 0.002 22 2727 665

10 55 10 0.001 73 27.79 670
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Table 2 Parameters of 10-generator system

HLe T /h sy T/ SiA$-h™) Si/$-hT T/h

1 8 8 8 4500 9 000 5

2 8 8 8 5000 10 000 5

3 5 5 -5 550 1100 4

4 5 5 -5 560 1120 4

5 6 6 -6 900 1 800 4

6 3 3 -3 170 340 2

7 3 3 -3 260 520 2

8 1 1 -1 30 60 0

9 1 1 -1 30 60 0

10 1 1 -1 30 60 0
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