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Table 1 Charging fuzzy control rules of DC charging pile
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Fig.5 Flowchart of orderly charging dispatch of electric vehicles
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Charging and discharging dispatch strategy of regional V2G based on fuzzy control
ZHANG Yibing,LIU Qihui, HONG Chenwei, TANG Guangyu

(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract : A charging and discharging dispatch strategy of V2G( Vehicle-to-Grid) based on fuzzy control is proposed.
Firstly , the overall structure of V2G management system is proposed , which is mainly composed of the ordered char-
ging dispatch system and the control system of V2G converter. The former arranges the charging and discharging
power of each charging pile reasonably to realize the auxiliary function of peak-load shifting. The latter responds to
the power command issued by the upper dispatch system,controls the actual charging and discharging behavior, and
provides a stable interface for power conversion and energy exchange. Then,in the ordered charging dispatch system,
considering the load characteristics of the current distribution network , all electric vehicles connected to the charging
station are dispatched and allocated ,and the charging and discharging power is calculated by fuzzy control algorithm
and then is distributed to each charging pile,so as to improve the load characteristics of the regional power grid and
realize the auxiliary function of peak-load shifting. Finally,the simulation experiment indicates that,the proposed or-
dered charging dispatch system can fully utilize the flexibility of electric vehicle load while meeting the charging re-
quirements of electric vehicles, and can not only realize the peak-load shifting for power grid, but also effectively
avoid the problem of new load peak caused by the charging of a large number of electric vehicles in the load valley
period of power grid.

Key words:electric vehicles; V2G ;fuzzy control jordered dispatch strategy ; charging and discharging control
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Table B1 Charging fuzzy control rules of AC charging pile

AP

NB, NM, NS, ZE, PS, PM,  PB,

Z. ZEac ZExc ZEac ZEac ZEac ZEac ZExc
VS, ZEac ZExc ZEac ZEac ZEac ZEac RPac
Sc ZEac ZExc ZEac ZEac ZEac ZEac RPac
M. ZEac ZEac ZEAc ZEac RPac RPac RPac
Bc ZEac ZExc ZEAc ZEac RPac RPac RPac
VB ZEAc ZEAc ZEAc ZEAc RPac RPac RPac

#® B2 3T FE R AT AR ER AR R HI AL
Table B2 Discharging fuzzy control rules of DC charging pile

AP
NB, NM, NS, ZE, PS, PM,  PB,
Z4 ZEac ZExc ZEac ZEac ZEac ZEac ZExc
VSq ZEac ZExc ZEac ZEac ZEac ZEac ZExc
Sq ZEac RPac RPac ZEac ZEac ZEac ZExc
My RPac RPac RPac ZEac ZEac ZEac ZExc
Ba RPac RPac RPac ZEac ZEac ZEac ZExc
VBy RPac RPac RPac ZEAc ZEac ZEAc ZEAc

BUE p, A py 20 NN SR FE B BT R I T8 FL B R S TR T 8, 2] 38 m] B3 N=42 Z S0 AL
BEATHIR, B ¢ SO A O e, WA FRIE NN (B P
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Table C1 Probability of parking time in commercial charging station

fEER K/ 3 fF 22 Ko /h R
0.5 0.18 2.5 0.10
1.0 0.25 3.0 0.05
15 0.22 3.5 0.02
2.0 0.15 4.0 0.03
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