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Fig.1 Framework of smooth control strategy
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Fig.5 Control effect of tie-line power smoothing( Method 1)
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and with smoothing control (Method 1 and Method 2)
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Table 2 Required parameters for battery energy storage system
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Smoothing control strategy considering energy storage capability of
electric vehicle aggregators and wind power integration
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Abstract; To promote the penetration of wind power,a smoothing control strategy is developed considering the energy
storage capability of EV (Electric Vehicle) aggregators and the wind power integration. Firstly,based on the energy
storage model of an individual EV considering the impact of energy storage capacity on active power limitations of the
EVs under different SOC ( State Of Charge) levels,the energy storage capability evaluation model for EV aggregator
is established. Then a smoothing control strategy for the tie-line power fluctuations is proposed to realize the coordi-
nated control of different EV aggregators with different energy storage capability. Based on the proposed SOC-adap-
tive algorithm and the power output limitations of EVs, the power outputs of EVs with different SOC levels are deter-
mined respectively, which helps to fully utilize the continuous power adjustment of the plug-in EVs. Meanwhile , two
different control methods for EVs’ power outputs are developed in the smoothing control strategy,and the differences
between them in decreasing discharging process are studied. At last,the energy storage capacity of all EV aggregators
is used to smooth the tie-line power fluctuations in the case studies,and the simulative results validate the effective-
ness of the energy storage capability evaluation model for EV aggregator and the proposed smoothing control strategy.
Key words: electric vehicles; aggregator; wind power; energy storage capability ; smoothing control; SOC; SOC-

adaptive algorithm
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Fig.Al Diagram of case scenario

0.14 0.14
& 007 ; 0.07
-
-
B g ; - 8
00:00 04:00 08:00 12:00 16:00 20:00 24:00  00:00 04:00 08:00 12:00 16:00 20:00 24:00
e %) i %)
(a) $ \ HL g i) (b) 5T v [ i)
HBW o= == HBO = ssesess NHB

A2 HBEFSFEEBEARBFEREEHTRS 6
Fig.A2 Probability distribution of plug-in and plug-out

time of EVs

10.0 0.6
z . 3
. &
Z 50 fepi3soc”” 03 3
= Q
g (72}
B RE
0.0 0.0
00:00 0400 0800 1200 1600  20:00 2400

i+ %)

A3 BIREEHIEESER SOC &
Fig.A3 Energy storage capacity and SOC of EV

aggregators

% (MW)

' 00:00 04:00 08:00 12:00 16:00 20:00 24:00
%)

oooone HFRFNTIS

=== WU R E)

------- ELEESCE )
— LRI )

A4 BRI RERIEE TR T EHIMR(AE )

Fig.A4 Control effect of tie-line power smoothing with

battery storage(Method 1)
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