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FJZEN EV SR, B A X EV
JUE FHRAAE DA AN [R] 4 B R/ 48 FE IR Inp 25 56 A
(e E S ST a U K1 VRE o i T O e W A
SR I 2 R 2 H v A H AR 2 (state of charge,
SOC) &2 HU i BE AR Al AE , AT 45 2] 25 X B FE v,
iy s PR AN S | EV PE8E ST L B S SERL IR
AR Pl B R a KO AUAL F AR, 5 I8 3 Btk SOC  Hy
#r B BR R SE R R 293, i 57 BV Ay

TIENZ A I TR, B EV T 26
B2 T R JZ , 4545 lcH 0 Bk AT | il RE B A 7T
TSR ARG T1, 518 EV R AR T

X AP O e, 90 A TR 38 3 SR R ] A R TR P 44 il
TE S LT R 5 R DA I as AT A B i 97 A
Peshtnes/ N FbR , B A HL B0 H @A 2 R
(LSSAD e W2 GAR Py it

2 EV R ARl

P EER R AR E B HEMARLE 3 KR
LB 7 oK, LR T 25 R ) SR 2 7S
F, o5 R 7 B ) 19 28 4%, O35 7 iy o000 A5 AR 1Y)
HRSH

RIFIZEHLY BV 78 #6778 B ) 02 8] #0 L
A BEHLYE, R 3 2 P BRI 78 LT SR WD 46
it 220 7 A ) P s ) S I 2 IE A A0 0, L e il
SRR ZI ) SOC i /2 IR, in=X (1) PR o
(1 —,us)z)

2
20

OE wﬂ— ()

1
o, /2m
Ao £(1) AR B R AL, 1 TSR AR
%) AE%I 2L EV P IERTAE T o L, A
AR AIAR RS s = 143 51 365 78l ok 1
Bk 20 SRR M 22 , 5 = 2 B4 31 2675 78 4 3R 39
B2 SOC [y 1B IR

(1) BEERM . BREEMN P RE, AR
it B AR Rl b S A e gk 7K, P
TE 1R AR IR B 730 o P e 7 51 7 42 b 7
Bl E R X, P A 1R B A3 5 1 456 e 7 A 2 A
SR FE L RE s 68 B IX, M B P2 7 11 K e 6 b
FoRIE AN R A L T BT P B 0 R I e 4 1
FEME N FEHLAE

(2) MG, 2R IZ E I 4 K,
T LA — B R B — K T 7 A, i e B D s e
T 5 0 (9 B B, 4 5 Sy o 2 B B L R
BEU L T LA R TR R, BT LA FE LR T
BN RREL L 2 RE I B 7S 1M R S R 7S
i,

(3) ARETEGAF . 2 38 2E 1 35 8 A ] R B0Ch
06:00—22:00, Fiz & i 8] | 1% £k AH X 52 H, vl DLk
TR FErL, — R — R FE R, bl
AL DO S L 1 AT S H, 7 TR A i BT
g W - FPEE T

%14 BV FEHL G BINSE

3 WEMURER

3.1 ERE:.EV fargian
3.1.1  EV Pe/18 75 8 B 5 s
B TAR Gk B A RAEIVA X L e EAE R IX



& AH) ALK 142

®1 EVEEAFHNSH

Table 1

EV charging load prediction parameters
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Table 2 Battery parameters for different types of EVs
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Table 3 Parameters of microgrid diesel
generators and distribution network tie line
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Table 4 Microgrid energy storage equipment parameters
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Table 5 Parameters of microgrid wind and
photovoltaic units and basic loads kW
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A two-layer optimization strategy for electric vehicles participating in

microgrid scheduling considering dynamic electricity prices
XIA Xin"?, ZHONG Hao"*, ZHANG Lei"*, SHU Dong'*, WU Fan'?, DONG Xuewei'’
(1. College of Electrical Engineering & New Energy, China Three Gorges University, Yichang 443002, China;
2. Hubei Provincial Key Laboratory for Operation and Control of Cascaded Hydropower Station,
China Three Gorges University, Yichang 443002, China)

Abstract ; The variation of electric vehicle (EV) charging load is constrained by the climbing performance of microgrids.
Therefore , this paper considers the climbing characteristics of microgrid units and proposes a two-layer optimization strategy for
EVs participating in microgrid scheduling considering dynamic electricity prices. The upper layer is the EV load model. The
fast/slow charging characteristics of different types of EVs are analyzed and the guidance of microgrid electricity price on EV
charging demand is considered ,thereby establishing the EV load model with the maximum user satisfaction as the target. The
lower layer is a multi-microgrid operation model. The dynamic electricity price strategy is formulated according to the net load of
the microgrid,and the dynamic electricity price of each region is optimized considering the consumption of new energy of the
microgrid by EV charging and the demand for power climbing. The multi-microgrid regional operation model is established with
the objective of minimizing the net load fluctuation and operating cost of the microgrid. Finally, an example analysis of the
microgrid and EV charging demand in an urban area is conducted to verify the results. The results show that compared with the
fixed electricity price and the peak and valley time-of-use price, the proposed method can realize the orderly charging of EV
loads in the microgrid area and smooth the net load fluctuation. Also,the proposed method can effectively reduce the influence
of charging behavior on the safe and economic operation of the microgrid.

Keywords : electric vehicle (EV) ;microgrid ; dynamic electricity price ; two-layer optimization ; fast/slow charging load ; climbing
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