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A control strategy based on mobile energy storage characteristic of electric vehicles in DC micro-grid
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(1. College of Electrical Engineering, Shanghai University of Electric Power, Shanghai 200090, China;

2. Wuhan Textile University, Wuhan 430200, China)

Abstract: Both power fluctuations of distributed power supply and load in DC micro-grid will cause the deviation of DC
bus voltage and influence the stability of micro-grid. Electric Vehicles (EVs), with the flexible mobile energy storage
characteristic, can be utilized as the supplement of the conventional energy storage device to improve voltage quality
effectively. Firstly, a model of EVs combined with operating status of EVs and battery is proposed. Secondly, based on
this model and considering the need of the users as well as micro-grid, a control strategy of charge and discharge is put
forward. By setting the battery charged state hysteresis interval and DC micro-grid bus voltage fluctuation threshold range,
EVs’ energy storage property is played furthest in stabilizing the DC bus voltage on the premise of users’ requirements.
Finally, the validity and feasibility of proposed model and control strategy of charge and discharge of EVs are validated
through the simulation.
This work is supported by National Natural Science Foundation of China (No. 51777120).
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Fig. 1 System of DC micro-grid
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Fig. 2 Unbalanced power in DC micro-grid
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Table 1 Three operating status of the electric vehicles
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Fig. 3 Operating status model of the EV's on the weekend
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Fig. 4 Operating status model of the EVs on the workday

2.2 HLANRZETERAEH SRR
ASCAE BB AT RS IRl L i Y,

il 52 7oL TSRS o Ll YRR A A IR Pl
KISPT7R . Haly Tl AR SOC, Ml il & s i 5l
AT IR . EnR AR e, S
IR L 27 A=SOC,  ARFESOCHIA/MEL K B B 78
HL R R BRVE R, BTN TR, 4
LERIPEWIEY G L R DS WS PSS g NS R R 2 AN
RISl L L K B RV, D P sh i O S i g
b LR B F R (3Bl . Ferh BAT HLShIR
R ze e Z s Bk, DOM A S S RTAT
SCHLE AT SR A HL Bl TR A R SR e
JOSR P A 0l A 00 44 5 T ) 75 3K

g gk Bl
———————————————————————————————————————————————
|
! [EN 5227
1
! .
|
? . . .

i v v ¥

FEHLAEL FEHE2 | o | FEHbER

5 BESESMIVIEH RIBIER
Fig. 5 Block diagram of the distributed control
strategy of the EVs

M A B e, A5 AR B ZE
IEH TR TS E5MM AT,  Hahy 4 b far R
AT B E e FUFN T SRR, s R A 1 o
&2 5N H ), W6~

R A

i il PREE

| |
| |
| |

>
>

|
0 soC, SOC; 1 5o
6 EEA P ERBITFIMEH R

Fig. 6 Hysteresis control strategy considering the user
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Fig. 9 Diagram of the EVs charge and discharge control
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