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Study on Optimal Dispatching of AC/DC Hybrid Micro Grid with Electric Vehicle
REN Hao, QIU Xiaoyan, ZHANG Zhirong, SUN Xu, ZHANG Mingke

(School of Electrical Engineering, Sichuan University , Chengdu 610065, Sichuan , China)

Abstract: With the development of electric vehicle(EV), there are a large number of EV charging load in the
power grid. Because of its unique advantages, AC/DC microgrid is more convenient for the access of AC slow
charging pile and DC fast charging pile. However, large-scale EVs integration will bring impact to the power grid
and endanger the safe operation of the power grid. Aiming at the optimal dispatching problem of AC/DC microgrid
with EVs, taking into account the mobile energy storage characteristics of EV, the charging mode of users was
determined according to the emergency degree of charging, the model was established with the minimum goal of
user side cost, network loss cost, abandoned wind and light cost and load fluctuation cost. Based on the methods of
second order cone relaxation, absolute linearization and linearization of product variables, the solution was
presented. Finally, the results show that the dispatching strategy is effective and can satisfy the good access of EVs
to AC/DC microgrid.

Key words: electric vehicle(EV); AC/DC microgrid; orderly charge and discharge; linear method; optimized
scheduling

i, 375 42 (electric vehicle, EV)E b —FJC
YL AT TR LI RE 3l ), A R
A5 AN AT 5 H, X H B (vehicle to grid, V2G) f%F
FWG T &RB T Z k", HE B E 5
2 (0 TR, B2 UG R 1Y H A A8 S R
AR GE 0 A T AR P P A AE 1 L IR L = AN
iy 25 Jey BRAE 8T 2 5 AN ) S 284 1) 77T, 22 A8
FUAEFN B PR FEAE AT DA A A S X S B

EEWE : 1U)IAFRHT H AT Z I H (2017FZ0103)

UL DX, ol o ) A2 A A RS . AR, A
FEL Bl R ML I R 2 X FE ) R 4 T U A 22
PANINCEN: D% 4 (R AU R SN A 0 S E R TR
FL IR R R B0 B DI A A B )AL, W HL SIS
PRVESE SRR AL SC B I A7 A

EN:IE S R RS R = N - G TSR
SNV 0118 S| SPGB S = Ry o

EE B AT 2 (1995—) , i A58 4, Email : 1123639201@qq.com

WIESE  JBEME(1964—) , L, B, 0% , Email : scugxy@scu.edu.cn

23



wAEF 2022F £52K H15H

o F 8 JEE T P T AR B o SCRIR[414R 1 T
— b TS 1 ) L BIIRG V26 SR SRR
Wi SRt T LA L SR AR PR 5l i s L T 5K
E DR TICFY FE 3 IR S R0 o SCRR(S 12 TR
PEAZ 48 10 7 AR AS R G RHAE R AR L X 72 L B
AT AL, I SL T BT B R . SCHR[6]
FESL TR E ST F v A SR B A AS LT, m]
PUA 20t 5 | 5 P BEAT S R ol A e 5. SCRR( 7]
HEAL T2 IR A R IR SR A R AL
A BRI, LAy LA SRR ] 7 G R S LA
PR ZTEIE . SCHRBIEIE T LS F A P U
XoF T ¥ R 52 LU Gl R R e A SR TR L A
AR , 45 SR 3% W 58 ELUR RO A NS T 52 AR
RIBE R 28 PF 1k o SCRR[O1Z5 T R R il v
B s B RS T2 5
14328 7 R AT T HL BlR A e B 22 T AL
fit, JE AR AL BN E B K TT . 3C
K[ TOPKE HL B4 SE B N AR e L L LI
FERLAJCE e AL =R R T — M TSR A
T A PR

PR, 8 ) 0 A 3 B [ e — e T AR e Al
)&, B UE B2 — > NP-hard [1) &, Hor NP5
Ak & % Z Ui 3 (non-deterministic polynomia,
NP) G EAL S 1A G SR A L, LR fige i
BERENE o AH R AR o ) R A B HE A st A 2
PEATTIE AL S ™ ) R SR g, ) LA A5 o b
SR B, ELAE R SRS B 115 R S 15 3 s fl
figp e SCHR[12)7E 5449 g iE T — Bl ol 55 2
PEAL B AR A R, 5 R Gk e, e T
T BRI ) SRR R

ASCAE FIRBFFE A LA -, LAy B B f 5] 5
RSN P R, X SR A TSR IR S 5T
HL b R AT DA, ST T A8 B L R A e
B i aa AR T i 55 Z A s BOR
W BV A0 TR B B B ™ A ) R
SR 25 R, A E S mT LS8 o3 A 4% i 3R
TR s RERFVE , G R B LA AR

1 eHAFAEEHE AR

BT LBV B R R B, AR SO AT i
B LA 5 H T S A B H R R
{EL R 2% ) BEORUE L B934 P T8 B A By
G A A Zh AR BRAT I, R 2 R R S LA
FATAR AR TERL , AL PR B L B4 A R Y TS
24

B SR A L HE L SR AR ) se F AR R
SR ENHEINRELHEE R, TR
RET B R 4T oK, BT a5 0 e H R AT i
YT 2R 1o RS (state of charge, SOC) , I i 7 %
MEEEE 1 s .

HLBIE A
v

8 A L 2R 498 3R K
LB Y AT R

.

BEFEE R

BREIMSTTE | | 1y
e RN

v

FAP A 7N

BT EV IR R
Fig.1  Flow chart of dispatching strategy for EV

E UL B AR AR

(S,. = S.,)0. D)

P
Ko, AR RN EN AR ERZE o, >
0.1 R ABEESER HWMN AN, o, <0.13E
FEACTNE TN T, A5 n R SR 4 LASE 1S 72
W RIPR B SOC BT T, 5 n fliHL B
TN SR B P S E FEAE Y SE L )
Fry EBR 5 S,, A n 2R 4 R R 2
SOC;S,. M n i SR R HIEE SOC; Q. o it
A,

gt R SR A H R ATE ]
H AR [ Ak 220 385 2 A o 1E 2540 A 5 122 SOC , H AT
I B R X RO S 00

DARAEE S S0 Al R A

L (x-p.)

xp [ ] O<wsu +12
V2T o, 20
SAX)=
1 1 (v=24-p.)
exp ] p +12<x<24

V2 o, 207
(2)



’g_‘g /\‘*sz]t’hiéﬁkﬁlutb{}{i‘gmﬁ["f&?ﬂﬁ’cﬁﬂ’n

WAk 2022F H52K F15H

oo H o S5 BRI TE S A RO E IR S

2)XPBCE S S B
_ (Inx — .
e L v e B C)
S 2, o, 53 590 A HCE 25 53 46 69 24 6 R b
7&%0

HLBIIA 42 R IR 20 1 SOC, B H: H A7 3 FL R
PE -
Wioo d”
100 0. (4)
Ko d, FE n I SRR HATBE A w0 N
ML A AR A
KSR RIS R %, X (2)~=0(4) AT
DI 3 sl 4 iy A TR AL
2 S W EAFH R AR AR
AR
2.1 BRREH
A SCHI AL T BEREAY | 5 7E 5870 B v 31K
RS S REFRRIE  TH AN BT RE IR, Wi/ Nz AT AR
[ N GENGIE 78 M E R AN €/ 2
C..=min(C, +C, +C +Cy +C,.) (5)
A C, H/NEEA ; C N FER A ; C, 0
WA IHBUAS ; €, R AT B S AR A 5 € 5K
FEA; €, A P BAS
D P RS . P SRS 35 e 2]
FHP B ml ] B2 AR BV , 604 € 70 C, IR 43 o

T N
— EV EV.AC
Cc - z Z [ (Cl.ch Pn,L,(-h -
t=1n=1

(CE PR — G PEYDC) | AT (6)

Sn,h = Snte

EV EV.AC
Cl.dispn,l.dis ) +

€= N XX (PEA + PR + PR + PEAT
(7)
S TR L s AT 26 K s N o 2%
A SH 5 C P Ak I B R S
fh S5 s P 0 i S B
S AR FEHE 5 H 15, PPV o 8 95
A B A A8 A0 12 FEME I T35 PEYYC SR 56 n i FEL 5
A B R ST R A T P
e L e
LTI A R
2) G AE ST AR L 2 e 30 T A
SO RSSO, TR 2 T LB
Bt B BRI pE AR SR B 4 . R TE

X L Bl A T R S I 3 R 2% R A7 i 9 3 0 i
FL A ) S

Cp = A, (AP, — AP)) (8)
Horp

T
AP, = ZIP,‘““‘* - P,

(9)
APy, = ZIP - P

Ao Ay R B far U B AR 2 s AP AP G
SO Ay T i 5 0 T P T 3R AR A g By 5 Py Sy o B
B SRl iy D)2 5 P, R HEAl 40 A (4 S-S50 P
SRR BE Z S5 ¢ B SR 5 PLY ORI B S BT Y
FHIAE

3) 7R FEEAUAR

Coi = A ZZ (P =

Ar:a, jﬂﬁﬂ#ﬂ#?‘ﬁﬁizﬁ 34, R oA 2 R

BB 5 P s P 5390 0 53 A UL g 75 o I B

INEERPIPPIES SON SRR T ERYRvIE 8
4) P45 LA

L= 2 21R+21R+212

t=1 [elL"

A B R RFE AR 51,1, 5390 o B
B 2B RN SE m A i O R IR AR S R, R,
A3 0 R R B L RN A A m B ELBE 5 m e R AR AR
B 5 L, L 43 50 R 38 T A0 LI S BRI AR 6
22 AEREH
2.2.1 HHREAR

1) BB R A FE i AR S 3 . BRI 9%
F A R — B BEA A 7o H B R, FE IR A 23R
WA ER
{MF\ o+ e <

PPOAT (10)

)AT(11)

teT" (12)

EV.DC EV, D( DC
<Y,

P+
FLVL LRy el ML}d“ﬁ%jﬂJjJ;ﬁ W BhR G AL 18
FEHIFE R A s MEYdDCﬁJ\%'J%ﬁﬁn%EEiJJ
HAEETRRFE R TE AR AS 5., 00 43 B 5 n
W SR e iy 2, aS T SR v =1, 2
¥ =1 ERAS I R 0-1 7858 ) s TV M HL IR 4288
PR EI S5 o
2)%@1‘7%1EIJJ$Q’J§E
0< Pfl.ﬁf < MD.Q.I PE.Y,Q‘
0< PR <pnt Pl

EV.DC EV.DC pEV.DC
0 S Pmt,dis s /"L/L,LA,dis Pdis,ma,x

(13)

25



wAEF 2022F £52K H15H

ERF AU A SN AR A M ARALIR AR

e PO Pl 7391 09 S8 i 18 FERE TE TR 2

R BR 5 PR Pt 233 8 BB AR FEAE FE L
HLIARAY R
3) HLTE AR ICH ) R LR
_Pi\h,D(l < P:I’[\’,D(l _ P,‘i) ;D;I < P::‘Il\li,D(l ( 14)

AP PO O LB B IR TEICI AR 4]
4) AL B4 ST T R

Gac

AC
Zy”.l.q =1
q=1

[

bCc _
ZYIJ,t.q - 1
g=1

U Y s Voo 530 55 A P SR o P B SR
q DA FE B R R TSRS A i, 0 0-1 78
3@ ac, Ooc 7T A AC TR TR, L LI TR, A .
5) B BNE SOC A :
Spmin 8,0 <8

n,min nt

Sur =S, (16)
S,o1 =S, +PyATIQ,
IS i s S 75 n AL BIK 42 SOC /Y
FRRIS, 0 R 0.1,8, 4 15, A H n i LB
Ko I BE I 4 SOC; Py o4 55 n 40 L B R4 o I 21
S PRI A, SE R N OE TR N 145 S, 0, S, 23
S n AL BTAE AT I 289 SOC ST SOC.
222 ZZEHE MR
1) H, HE U5 $8 0 A% (Voltage source converter,
VSC)ZR
AR SR TR AL IR S VSC T B, A%

(15)

R B AN 2 R o
PYSCLi0vse DC pre

+0 0 L, -

N . Ryse Xysc '(;IE
S RS " || %

4t

— T |
U, U,

B2 VSCEAh
Fig.2 Equivalent circuit of VSC
FERAIZ TN, VSC P I

U«m = %MMHIU(IHI 0 g Mm g 1 (17)

KU, U, AR VSC N BB HL 5 T3
JE s ok B A % HAE S Al o U %,

AU = 50, R

Xt VSC M L A 2 B -5 HEE(E A -
u., =MU,,
U];\C :%MMBU]?C (18)

26

s AR AN AR bR X H; T ARYBT A
AH AR T A BEMEAEL ; U, Uy 530 R 58 L Y
FEER s
WRAE(17) 8 T LI 2] .
V6 Uy©
VSC P 14 2y 3585 2 -
PYC = [} Ry = P™
QVSC - ]VZ'SCXVSC = _QDC
A P QA3 R VSC A T AR AT T 2l
M TCY) Yy 5 PP Sy VSC [a] B3 A% 5 19 6 2
I35 Lyse 0 VSC 3B B HL T 5 Ryses Xyse 739011
VSC 32 19 LB 5 HL BT 5 Q™ 24 VSC 1) 58 Tl %
Y TET IR
2) S FEE I AT
A SR R SRR R TR R 2 AR A ——
Distflow ¥l A A 4T s «

.
U, <

U, (19)

(20)

Z Py - Z (Pij_lfRif):Pj

ke A(j) ief(j)

D Q- X Q- X)=0,

keA()) ied(j) (21)
UP = U2 = 2(PR; + QX)) + IF (R} + X})

12 — Plf + Q;

i Uz

N T
—_ load __ AC.DG EV.AC . ,AC
P;=P; PR+ ZZPW Vi

n=1t=1

S A S A S5 by i A5 0 S 1 2 A Y 4R
B3 02(J) R LAY s A RS R AR G
N RS F AT A 5 P, Q43 B 8% i 1
Uit A7 Y TCHIHIE Py, Q530 K SR jk 0 8 i A
D1 T T3; P, Q43 BT s A T 50T
DI A U, U A3 5N 55 L R 5 1,
Ry, X, 53 50K 52 3 i W FEL R L FLBHEL CFRLATE 5y R B
FEAZ M2 T L Bl VR G
X B S A3 SOR & oS ML e, A
U
3) EMMEHITI R0
22 ELUL IR ) AR D) e 2 i S =
PL.<Pf<P,
Qi < Q7 < Q1.
KPS PE A Qnae, Qo 53518 WK 1A
S5IE B8 S N 15 501 B S i
4)VSC YRR
A LA P VSC DR 2 sl R s

VijeN'“(22)

(23)



e % /?’-\ 4’h$éﬁkﬁ.uutbp 'Tni‘g ﬂ%ﬂmﬂﬁ"ﬁf“n

WAk 2022F H52K F15H

.....
g% < g < g (24)

PO, Qs 205 VSC AL S By G o %
Yy LFR o
5) 4347 7 H P (distributed generation, DG) H
TR
A2 H L M DG ﬁjﬂ’ﬂiﬂﬂ?iﬁﬁﬁﬁ?:
"""" (25)

.....

A P, PO ﬁjﬂ] 7@ ! Eh”fﬁﬁc‘bﬁ DG I B i
DG ) FRR
6) REU LR
RO LR FEALHET m i R R AL
PR A, W R
{Um <U,<U,,
(PIF +(QF <(SI) Lel  (26)
“PlLL <P <P, el
R U Uy, IR b F RS P,
I3 R S S B LI S B R B e PR A

3 ZHrsEanib G KA B

ARSI BE LR Ry AR L AR A ) 1, 75 22
i gt 22 Fh 2 Al 2 e B HERA L, (AR R
TR BB — B () R, o oK A
31 S@xER BiRREBZLEL

ARSI B Aar U B AT SRR Y AP, A 4%
B3, R AR LRI, AN F] TR . AT RIS A ]
A b P AR, G PR

P — PPV <b,
{Pf;" - P <D, (27)
=X (8) T LA
T
Co=Ap( Db, - AP,) (28)

32 SFATUERAR MR

LN S TES L e Sty @ T E | 2 6 | Tk
R, 5 BT b PR A Sy TR O ] AR A
(RSN ENOR SR E

{U = U (29)
[=r
X (21) 4T B Ef ot
2P,
ZQij < iij + Uij (30)
[.-U,

B2 RPN o TR/ £ 1 5= 8
33 HREEDREMEL
3 (26) B A2 it 2t/ 20 o — AN 18], A LA
— 2T AR B S 2008 (193 i
1EH AR SCH— N IE B S TR M 8 T, s
FEUnE 3 frR .

3 L REEfRE R

Fig.3 The schematic of circle constraint linearization

SETR AL AT RN
—SZ‘ e S PICSSIL
_S[&C < QAC < SAC
\/7st <PAC + QAC <\/754C (31)
,,,,, 1 = max
V2 S <P - QI < V2SI,
34 FMREELMEWL

K2 Py 0178 5% S A B 7fe

B, AT US| AR AS 5 7 = PPy SRR 20K
HLefe.
5; < PE\ AC A(
5; < PLV AC
32
5/ > PE\ LAC PE\ AC(I _ ,yAC) ( )
0 < y < PF\ JAC

E/thljiﬁjjg:n}ﬂ AR SORNFAEAR
AL A L, AR SR R R R
%1’%#?/51 R 1) T, AT DA SE A 3 R
SRR AT R A

4 FHA) AT

2R SC Y B9 4 Matlab 2018b #E47 45 L , 3 3
Yalmip % 5 £ #4589, 38 H] Gurobi 9.2 SR fiff 45 5K
fiff , SR ARG E 1B R 0.1% . B {7F #4855 AMD Ry-
zen 5 4600H CPU 3.00 GHz, 16 GB NAE . A CHY
L) 2R 55 R FH i SCHR[14] 80 E 9 TEEE 33 75 5548
HIIEA TR, A 4 Prs ., At E A WSCHk[15].
CS, 1 CS, Ky 22 i 18 780 , CS, Al CS, b E P 78
o GRS XL Em KA LS 16]. sl 5
T, T ML D)5 T0D) EBR 300 6 MW
F13 Mvar, B, Fbs Z {8 X [8] 4[0.95, 1.05], 32 ¥t A1

27



wAEF 2022F £52K H15H

ERF AU A SN AR A M ARALIR AR

LU 2R I A R 3R A 4 6 MV -A Fl 3 MW,
VSC HL BT EL 430 0 0.5 Q F1 1.5 Q1L 54 T
AT R 1.2 MW I 1.2 Mvar, Bt sEhE
fRFE L IR RN 20 kW, G IR B R 10 kW,
2N FEAE ) FE L i K T kW, L D) R
KAS5kWo Ay HLO.1JT/(KW-h) , A, B 400 JT/
(MW+h) , A, B 500 JC/(MW-h) , A, HX 100 JC/
MW" SRy 7 A, Q. LS50 kW - h, w0 HR
30 kW -h,

19 20 21 22
<

6 10 11 12 13 14 15 16 17 I8

7
°
@

. e
i © bt EH
@ %% oL >

4 Pt IEEE 33 77 558 B vk e I 424
Fig.4  Architecture of the modified IEEE 33-node AC/DCM
ARSCR G RIK AT 100 3 L B2 1Y
AT EE , 20 O A #LS 93 WL B VR R
i A B
1) H AT 2045 x~N (8.92, 3.24%) fhHRL,
2) H iR [ isf 20035 x~N (17.47, 3.41)FhEL,
3) ATl HLAR R Ine~N (3.2, 0.88*)FliHL,
4) H W SOCHi¢ Inx~N (0.8, 0.1%)HhHRL,
KN 53R =AYk
D5 1R ETIF .
)Y 2 AR AT i,
3)G 53 ARG AT A
1R 3N A o XS L
*1 BAZEH

Tab.1  Results of cost

29 30 31 32 33

Yy C/JG C,/7t Cp/Tt AP /KW C, /TG

1 1023 204 0 890 2227

2 275 81 0 853 1543

3 -924 595 0 697 1110
2oyt e i B AR i O e A 6L WL SR A

ZWAE T, 32 M AR N H R AT . HER 145
JEATH, BV TG Y T LB TS AR
1 023G, AH L T L BIVA 4 A Ty FE HUIRE, 72 HL AR
AT A 748 JG , HL It AR ARG T 123 I8,
A ¥ FE HL AT DAY/ N FE L A, o AT DASE R H
Tt )i A, 2 RIS . W s 2 g
53, BARHL BNV V26 i, B I RE A e v
28

AR T3 5 2 80 T 514 96, 15 38 Hy 8 A e >
T 1 1997C, P SR A I8/ T 685 JT , 5 B A
Fe st 1 fg st 2 0 A 7 1 117 5T H1 433 76,
TP S AT T35t | g5 2 A 2%, &5
EFTR B EhIR A SR V26 SRS A R T A2
T N 2 e 2 5B T,

K5 M AT 5 R sh e vt e R

50007

SR
L= E I '
4500 __9__@1%2% \ 2P
e = : Tg8 |
4 000" A ¥ 0T H Il /4 .
i
3500¢ % 4r
= X, i
2 % M
523000 * A
25000 +

2 000F

1 500r

1

000 . . . . . ‘
00:00 04:00 08:00 12:00 16:00 20:00 24:00
i %)

K5 AWt AR T
Fig. 5 Comparison of different scene scheduling results
MIELS BT LA 76 18:00~22: 00 K343
SR AR AR ], R HITC R Se A, DU R Bl 9 e
F 35 FE Ll RIOTF 4R 7 R, , 70 35 P ey DA P 220 O o
SR I RO B s e, R R T R G Aris
1o AR A 7 T, 78 KL 8R4
o AR I 2007 7o i B T ARy
VERT 2 A V2G SR ) e, 8l 30 2 7 FiL A g I
PEAT TR, H AR NS AT S, SE o R A T )
fift BE 9V, B A T = 3R 45, o /s 1 r o] i
/ﬁi%ﬁo
K 6 Mk s VSC A& A DT %14
0.1
0.1
0.09
0.08
§0407
% 0.06
S PO
0.04
0.03

0.02
00:00 04:00 08:00 12:00 16:00 20:00 24:00
I Z1

o {ifbia VSCALHIAT thoR

Fig. 6 Active power transmission of VSC after optimization

H 6 7T LU th, T ELU X HL 3095 2 i i

S HLE, 5 3 AN T R L g 2, VSC AR

iy AT T Dy B S FEAIG, VSC A% B 1) 23 5 -
%, MU g R FEREAIC



AR5 A EAE N R LIRS AR AT R

WA 20225 H524K 15

K7 HBIATE V26 ML A A
Fig.7 Distribution of EVs V2G locations
i 4 F01E 7 /T LLA i T A s se el s T
AR XY TS, T b R A RE S
70 HL i B8 R SR AL e R R I E AT 2 78
H,, 20 2 3 I A A 6 JIOH o L UL A Rl A A T
oy 3, B AR sE 7 R L SR L e e E
i 9 SO, R AT T R T
TE L BT HERA SR 2E
A =Py + Q3 - 1,0,

P8 S B AN st iR 25 HIUR A

(33)

(x 107
3.5¢
(o]
3t
2.5t
w2
=
1.5}
1+
o.s-g §
BE8858,s o 383
g e 8,° 1) s
48

2

12716 20 24 28 32
itk

8 AL bR 2 RN

Fig.8 Second order cone relaxation error scatter
8 i LU Y, HEAT A s e, B fAOkS
JEAE 107 B2, 96 AN SR

5 4w

LSRR i, o L IR ok 13 2 — 2 3L
T8 o ARSCHSL T 1 e AL gl 452 Wi B9 38 B
Tl LA 8] RE S TR S i Bl A st A e A
7 PR AR N R LR A sl ISR A TR
AR AR -

1) AR SR I B2 SR n] LA TR] 6] i 3 75 4 19
FERL IR AT B M s AT AL 5

2) LB D RS B A fiE T DLGE 4R S

Do X7 5 B ok, /NI AR 25, 4 v T TR R IR
THYA, B AT D0 28 1006, £ 2 28 FL U S i I8 A 1Y
U

3) A S A ARE Y rf - R 25 PR U 5 1 4
75 35 [ PR B XA A T B 1 5% 7 D
— W5

B E Lk

[1] BAPEFR, Rk, IR, 5. iR AR M ISR S
AR B EBPLT SR, 2012, 32(4): 1-10,25.

Hu Zechun, Song Yonghua, Xu Zhiwei, et al. Impacts and uti-
lization of electric vehicles integration into power systems|[J].
Proceedings of the CSEE, 2012, 32(4): 1-10,25.

[2] Xiang Y, Liul] Y, Li R, et al. Economic planning of electric ve-
hicle charging stations considering traffic constraints and load
profile templates[J]. Applied Energy, 2016, 178: 647-659.

[3] Ak, FIJy, T, 55 R R OCHEROR AT 5T LR
L. EREALTARSAR, 2016, 36(1): 2-17.

Li Xialin, Guo Li, Wang Chengshan, et al. Key technologies
of DC microgrids: an overview[J]. Proceedings of the CSEE,
2016, 36(1): 2-17.

[4] ARV, XUHOME, PR, A% . HETARDR P 09 DX B 3R

RN S H R BE SR LT F T B SR, 2019, 39(7)
147-153.
Zhang Yibing, Liu Qihui, Hong Chenwei, et al. Charging and
discharging dispatch strategy of regional V2G based on fuzzy
control[J]. Electric Power Automation Equipment, 2019, 39
(7): 147-153.

[5] sk, XMRH, mH, % ZETHRZ AR 34 e h

Bt E 5 W Be S A AR R B2 D). b R L T AR AR
2018, 38(4): 1054-1064,1282.
Zhang Chengjia, Liu Junyong, Xiang Yue, et al. Electric vehi-
cle charging facilities planning and its two-stage optimal char-
ging based on data mining[J]. Proceedings of the CSEE, 2018,
38(4): 1054-1064, 1282.

[6] HBIHHL, BB K, MAERL, . HE—ui—M" ZInHR T Y

LB IR DR S L SRR (D). H D RS A B, 2019, 43
(18): 60-68,101.
Shao Yinchi, Mu Yunfei, Lin Jiaying, et al. Fast charging
guidance strategy for multiple demands of electric vehicle fast
charging station and distribution network[J]. Automation of
Electric Power Systems, 2019, 43(18): 60-68,101.

(7] G, BEARHE, DRI, &% 3 Mgl 4 se i i il e 1)

Z HARor g2 BrR L] T RS A Sk, 2019, 43(17)
55-67.
Hou Hui, Xue Mengya, Chen Guoyan, et al. Multi-objective
hierarchical economic dispatch for microgrid considering char-
ging and discharging of electric vehicles[J]. 2019, 43(17) :
55-67.

[8] THA, sRgss, Wi, 55 S HLENAE SRR AT RIS

29



LA

AfEFH 2022%F F£52K H15H

ERF AU A SN AR A M ARALIR AR

191

T LRI L. FJTRSE A Bk, 2018, 42(1): 32-38,81.
Ding Ming, Shi Shengliang, Pan Hao, et al. Planning of AC/
DC hybrid microgrid with integration of electric vehicles char-
ging load[J]. Automation of Electric Power Systems, 2018, 42
(1): 32-38,81.

REEE, TR, AFR, SF T )RR R PR TS U A
IR 55 B il 52 S W J]. o I HPL TR 2 4R, 2020, 40(10)
3187-3201.

Xu Shihong, Zhang Hongzhi, Shi Dong, et al. Setting strategy
of charging service fee for fast charging load of smart cities[J].

Proceedings of the CSEE, 2020, 40(10): 3187-3201.

[10] Wu C X, Quan J, Ye M K. Research on an adaptive manage-

ment model of AC charging piles in community[C]// 2019 34rd
Youth Academic Annual Conference of Chinese Association of

Automation, 2019: 11-16.

(L] AR¥F, WP, ROk . S 08 I 1] A AY o s st 1 R 2

[2

WL T EBYL TR, 2019, 39(13): 3717-3728.

Lin Zhe, Hu Zechun, Song Yonghua. Convex relaxation for op-
timal power flow problem: a recent review[J]. Proceedings of
the CSEE, 2019, 39(13): 3717-3728.

LYY, XMRE, AR, 5. EShRCH M AT 5 M
Hp S AL TR A, 2017, 37(6) @ 1634
1645.

—

Gao Hongjun, Liu Junyong, Shen Xiaodong, et al. Optimal
power flow research in active distribution network and its appli-
cation examples[J]. Proceedings of the CSEE, 2017, 37(6) :
1634-1645.

[13] %, EM, £, & 5T Bl /958 B o

WL H R RS RLLD. LD R A B Ak, 2018, 42(22)
144-153.

Ma Xin, Guo Ruipeng, Wang Lei, et al. Day-ahead schedu-
ling model for AC/DC active distribution network based on
second-order cone programming[J]. Automation of Electric Po-
wer Systems, 2018, 42(22): 144-153.

AT, B4R, BilFm, % EH S50 RIS
O BUZ 2 bR 50 A AL R BE (). i LR B R , 2020, 46
(7): 2350-2361.

Li Xiaozhu, Wang Weiqing, Wang Haiyun, et al. Bi-level and
multi-objective robust optimal dispatching of AC/DC hybrid mi-
crogrid with virtual power plant participation[J]. High Voltage
Engineering, 2020, 46(7): 2350-2361.

WRE , BRI, RT3, % B ad 5 A s IRAY T
Y2 B L[], LI REDR, 2015, 31(4): 100-105.
Tan Lijuan, Zhao Caihong, Chen Ziqi, et al. Economical dis-
patch for microgrids of electric vehicles and distributed power[J].
Power System and Clean Energy, 2015, 31(4): 100-105.
SRmeae, B #hih, e, 4. S HSMOPSO ik iy fa
W28 B 5 IR PR DMA LA T k). S LR EEAR , 2017, 43(4)
1223-1230.

Qiu Xiaoyan, Zhao Jinshuai, Shi Guangyao, et al. Collabora-
tive optimization method of economic and environment in mi-
crogrid based on HSMOPSO[J]. High Voltage Engineering ,
2017, 43(4): 1223-1230.

Wik H . 2021-01-26
ks H 19 :2021-02-03

3333333 IFIIIFIIIIIIIIIIIIFIIFIIFIIFIIFIIFIIFIIFIIFIIFIIFIIFIIFIIFIIFIIFIIIIFIIFIIFIIFIIFIIFIIFIIIIFIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIB D

(EEF167)

IEEE Transactions on Industrial Electronics, 2005, 52(5) :
1271-1277.

[12] Li S L, Yang X, Yang D, Active disturbance rejection control

for high pointing accuracy and rotation speed[J]. Automatica,

2009,45(8): 1854-1860.

[13] Chang X Y, Li Y L, Zhang W Y, et al. Active disturbance re-

jection control for a flywheel energy storage system[]J]. IEEE
Transactions on Industrial Electronics, 2015, 62 (2) : 991-
1001.

[14] Zheng Q, Dong L L, Lee D H, et al. Active disturbance rejec-

tion control for MEMS gyroscopes[J]. IEEE Transactions on
Control Systems Technology, 2009, 17(6): 1432-1438.

[15] Madonski R, Kordasz M, Sauer P. Application of a distur-

30

bance-rejection controller for robotic-enhanced limb rehabilita-
tion trainings[J]. Isa Transactions, 2014, 53(4): 899-908.
AT, WRZEMG . PO S AT R B B TR . o S
,2019,26(10) :43-48,72.

Li Xia, Chen Yimei. Reduced-order active disturbance rejec-
tion control for quad-rotor aircraft[J]. Electronics Optics & Con-

trol, 2019,26(10) :43-48,72.

[17] Tian G, Gao Z, Frequency response analysis of active distur-

bance rejection based control system[C]//IEEE International

Conference on Control Applications.2007:1595-1599.

Wik H 39 . 2021-02-06
ks H i :2021-03-18





