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Fig.1 Energy scheduling model of open microgrid
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Fig.2 Fuzzy membership function of selection

bias and price sensitivity

22 HAPFPHKDRIER

DT 2RBIH P

24 FH P X B VAR i 4 A1 s B R e s, R B
15 A B AR, HAE e B RE VR RS iz 5w sk 2 G e i
FHMAS AR A REVR R &, DL, 55 T AU P e e b
B W5 A2 75 T AN B BB VR R M A 1 I T
AN 8 A B X R R s T IR I

eI ZIEE T 2 A e 15 R U 7 A 7 T (AR
RSy .

1 pon(<pao)
ul(t)_ 0 pOM([)ZpUF.S(L)
A w, (o) s o 2055 T 2880 P e £ 19 RE TR RS
A iz R R T U e 2 ER BB ARG, HAH O 1
I, R PRI TORUN , A O I, Fom e B R
REVR 2505 po(1) puss(0) 5350 ¢ BF 20 FF L0 | I

JRREVR R Ge 4 A RE TR BT AN o
o FF 2 DT TR DA T 2280 P 24 Y BE R

A 3 AN -

(3)

1l
Sow 1 (1)=u (1) fof./m p ( fBius’fSens) Fond fnd foon (4)
0 0 <sen Sfsensi
Ssons = sens
Fsom= f;.hz _ f;n:l Ssenst <fsens sz (5)
] fS(-nsZ <fScns < l

SR 1Sy (0) 7 0 EF 220 T RIS AN SFS T 280 3
AHHI BRI RT3 p (S foe ) 0 M AT M
S Frowe S SHUER B R £, B RVBER 5 P H
A B A AR AR S % bR K

A ESIVEN

A A BT T 0 R UL 5 A
TS AEIR R SE , DA, W8 FH P 1 P R 5 1
3 R 2R 1 T IT A . I T
R IR I P A 7 0 B R VIR 4 T
T Y P AL R A 25 28— i T E 1 T A 2
By, T AS 7 SRR 0 A0 0 3o A 7 it T
.

¢ 2055 T K80 ) P 3 P 01T 38 25 9 P A
R

1 Ij()M s}7UES E— d()M(t)SdO,Vl-Uers(t)

uy(1)= ‘ (6)
! 0 Pow>Purs i dom( l)>dOM—Ucrs(t)

1 24 ( )
Pow = 54 E Poull
oM 24111 oM

- 1 &
Pues = azpms(t) (1)
=

dow (1) = max( poy (1) = Foy: 0)

A wy (0) F67% o I 2055 T 26000 P 428 10 BE R RS
fnis R RN R 2 LR REYR R G, HAE M 1
B, R TE Z 800 G0 T FF i ) % e U5 o A A A1
T LZReVR R S HHA S I L T4 0258 Pl
FEZ A I 20 L PR, B P SR BT iR, B R 0
B, RN TE ZE00E 0 i A e T i v A A AN
T BRI R G s A% B sh i T4 12 AU P
A2 ks sl ERR P ik R RRIR R 4L
Dow 249 1 VY FF B8 150 B8 7 0 00 1 F- 210 5 e




@ ® D 8 it b EA%
A1 d N JZERE TR A S0 RE R R O RS S I E S (1)= Aou(t)
oy (¢) A ¢ B 220 FF Jiic fak 00 R T8 78T A A% 130 0 B P A (8) + Ays(2)
7 » S ; efs g ﬂ 7 N, r N ;/\ 2 [} ot (fona
dOM-Lerj(t} j‘j t HTKIJEE' Il BN ‘ Fﬁ{ﬂ Ej‘ﬁéié E/J Hlﬁ/ﬁﬁﬂlﬂ Jf J‘/ p(fRias’me)FBiasUnFsmltdfmasdfsm ( 14)
W k& Bl , S 2% Bk ZI BB 22 FIR 1R 43 A0 BR AR, Hos Fuw? 0
%Eﬂnw%A@A3 B]"/j—:\‘o 0 ng}%ias sfﬂias]’fﬁias4<f3i‘ds< 1
¢ B} Z T O R NS T 26580 FH P 3R 45 10 BE R R St =i Foi<fo<f
lﬁl{ﬁ%ﬁy‘j : F _ fBiusZ _fBiasl et Piae S B2 ( 15)
1 fensz BiasUn —
S W=y ([ [ p(fuefin )X ! Sw oo
. oo M thsS <fBi‘|= ngiusA
Fryon Fsenn d i d foons (8) o~ bias ) (
1 0= foene S Ssona FH S (8) A7 ¢ B 220 T 5 Bk IR DA 25 T 28 280 P 4%
Ssens=fsene2 PR BE VR R A A0 85 5 F o 0 FH PV T Dl T PR AR SR
Foou= Senst < sens S Jsensa (9) . 77 Biastn
: fScnsl _fScnsZ f f f }% TE [%]il‘ﬁ[ o
0 Ssen2<JsmeS1 TE 212 5 — Mk Y 22 P e R R A 1) AR AR
0 0o o W OR A T A E S R X P B, X (16)
Sowtr P
Fyion= T Bias <J Bias S/ Biast 10 =
e Siass =S i3 Fines <o (10) A(l)=eb“H(l+,u,(t))pg([)(t) (16)
1 Soiaa <fri<1 ! .
‘ ‘ e 1 T S A () ¢ 20 RE TR RS P IR 31 T 5 (1),
A Sy (0) A TR NI WA oty st o ) S R
ARAHI RE TR 8 D285 o dowa 3R L AITFI 2 emi R0 p (o) e () 40 B0 H o B 220 R 6 785 0

5 IO BE TR R A S B /0N | e R Bl o S n X
(LD LCL2) BT 5 F 0, D 358 1R 10 95 SRR B8 ) AR SR
JF8 JEE BRIESs F o 10 FHPY Pl 1) D TR I FRO SR SR T

d oyin =min d (1) (11)
d ooy =Max d gy (t) (12)
3 MR .

o T2 AU ] P e 45 10 BB U5 7 o 1 T A [
FE AN B, I PR T IO R TR A
1% PR 2R 2 L R U R X P B 5 |, ] g
RN LR U5 i 3 B K
¢ 1 220 555 T 248 780 ) P 6 36 B 1R 7 i i 8 T A
Liop
1 Ag(2)=A4(1)
wy(1)=
O AOM(l)<AUES(z)
g () F7R ¢ B 2056 2R P s 5 19 e TR
A i R IR UM S R FRRRIR RS, HAE N 1
B, 287 ¢ Bk 20 TIC R ) e R v s R R 5 | g v T )2
RETR R GERE IR R S 5 | g, P SRR A,
(B O B, 7N TE ¢ B 20 5 JICT P0 GE T5E R  F MIC 5 1
T BERRI R GERE IR R a9 W5, P e B
JEREIR R G 3 Ao(t) Aygs(2) 73 51 ¢ B 200 5 T A
R RRUE RS RS RE IR R e 51 T .
HR R 5 | J7 A5 ¢ b5 220 TS G o DS T2 78
FAARAG R RE TR RS A AR

(13)

Hirag Hrige 22, #5216 LA (14) AT 15 B 5%
A(AD),

TEBLSEA G vh o B 20 BB R s X5 T FH P (R i 5 |
FTIAALAG Z N Z GE IR 7 it A AT G, 38 55 AR AT IS 2
¢ = ArCAz kg 28 B2 I 220 22 [ 4 1) [0 [ s ) RE D5 R it
AR AT DG, DRI o B 220 R 95 R 5t Xk P P it i |
DV F
pOM(t_At)_pOM(t)

pOM(t_At)
a+B=1 (18)
Ao, B3N BE IR T i 1A RS AL | A% A2 B
K,

4)ENEII

AP R I BEBLIE I8 St BN S M, 7T e
T EOR TR S AR A A 22 I A R A
[P, 3-S5 3505 IV 28 1Y T P 6 i 0 o ) 3 052 1 it
Jo e {7 A B AR, LA e 9 RE YR R it i 5 1 [l 1)
T E2REIR R G (HEE VALY P 2 7E RE U A i
{14 AR R (A% R 5 B 22 TR ASUAREY , 5 4 BGIZ 2R AL
(4 BB T i (7 400, DU TS A D) 5 20 L SRR A0 4

¢ I 20 565 IV S U P e 5 RE R 7T ot 12 78 R YA
Lipop

pL’Es(t)_pOM(l)

(17)
pUES(t)

30M(t)=a

1 p()M(t)spUers(t)
S TR (19)

A sy (1) 7 o I 22026 IV 200 F P 16 95 A4 BE U R



Z 128 BRVEPE 5 UL B th 52 00 T BB ML B 3 ®
5 E RE TP R R R RS, B 1 28 R(ROA R, R, R, 138 F 3K 20) 7 i 0 5 52

B, F ¢ BF 220 A0 D) P BB T R A A ARG AR IV 26
U Pl 3232 (A s R, FH P e Bl ), A
R OB, 27 o B ZI T Il I 7 R IR R o I A% 8 AR
VISR a2 () e ass LB, P e 4 12 e TR
ARG 5pu. (1) N e B ZIEE IV 2SR P n] 43232 10 RE R R
rn A% L PR R A B 2 U 2 FR 1A 54T pR R,
7~ U 5% A - A4 TR .

¢ FSF 220 FF FRCR I DS TV 2780 P 30 A5 10 RE R RS
i A7 H -

Sown(1)= ul\"(t)K]V(t)fjwszo;wzp(fBias’fScns)x

FRiasUES FSrnsT.deias dﬁ(‘ns ( 20)
1
Kl\f‘(t):f dpy (21)
Pou(t)=minpoy
[T ———
1 0 </ bi0e < fiiaen
f Bias _f Bias2
Fyioms= Fos—f St <Siae < f a2 (22)
Biasl ./ Bias2
0 Sowr <fo <1

FH 2 S (1) A ¢ B 220 FF O SRS IV 25 780 ) 4R
o) BB VAL R ot 00 81 5 hc (1) A7 ¢ S 2200 T A T ) A0 A
RERE WS 55 VR P g 5 b py MR IV P
TEFE TIOR8 U 7 ot B A 5 s I R
P )b )2 B8 R R G A ROR I B pR AR

LA T —IVZEBIH P ) DR A AL, ¢ i) 2 5 ik
TR RAR B T S 1 #0R -

Sou(1)= Sy 1 (1) + Sy (1) + Soy(£) + Sy (1) (23)
S0 (8) A ¢ B ZIFFHICIN FRAS A RE U5 R o 345
¢t I 2] B 2 RE IR R GE AR5 1Y RE I R S 00 AR
Sus(t) A :
Sues(£)=1=S0,(1) (24)
3 FHHMNE BiREIEMK & EHEEE
3.1 BfrER#

T P e T A L Tl e ) g AL i e K
UL K P i I g A /M B s, nXi(25) |
(26) 7R o

R=max(R,+R,*R,~Cyy) (25)

Cy..=min (Ce—Uers +C et e ) (26)

AR R R, R, IR IF U A S A
Jias B R AGE VEE RIR R 5 C oy TR
E/‘J /E"EEZ'K 5 CUm D C(‘—Ucrs N Chfum N Cgftcr, %?Ju ﬂ‘:f FH F‘ E/‘J E’Jﬂ
AEIAS W HEL T A I S A I R AR AR o

D) PO B W4

TR B 32 H g U R AR ACRE IR RS i i

SRR R, B S LR RRIE R G453
IS ZS R s Z AN, W (27) 7R o

R=Ry..+ Rys (27)

RUser:zpOM(t)SOM(t)PL(t) (28)

24
RUES:z P(muns(t)maX(PUES(t)’ O)_
i=1

24

2 pUES(t)min(PLES(t)’O)‘ (29)

A Py () A ¢ B 220 P 0 T B 9 RS A B
Powues (1) R ¢ B 280 FF RO ) BE TR RS i I R A
PUES(I) A ¢ B Z T ORI 5 )2 RE VR R S RE U R A
22 B IR (B0 i) o

2) FEHICHH R 8 B A

TR B B A C o AR B A LA €y, B
YA €, W13 (30) TS

Coy= CEqu + COpC (30)

3) P Ry HIBERUAS

eI Z P AT 3 i L O VEUR L R R TR
T b B2 B R IR B E R REIR R G, Cpn
CverC v FE IR IK X C 3D 7R

Czi(s(m(t)PL(t)p()M(t)+SLES(t)PL(l)pUES(t)) (31)

32 AREH

TEE R RGer, R o am o B R T &
4r TR RB TR & F IR A (F B R & H LR AR
KRR ) (F L AR DL R R AR L L S
FR Lt i R ARG AL LA
AMEF VR N P R R el BRRARAR
gt e A Al ACRE AR A D P SR AT
B D VR R AR RE B ST H 29 QB SR A =X
(A2)—(A4) iR .
3.3 RfgIRE

Ak 7 e HE R 18 4% 532 NSGA- 1T (Non-dominated
Sorting Genetic Algorithm- I ) & —Fh 4 37 7E I R4
LS Fi 2 BARE Retifb A B s T
JEE RN i AR WS SR B B AR 37 AR ORI 32 383k 55
BRI #8 FE H0 2 1 T TSk X ¢ s AR R K 38 3 B
()R P SR A , SR A T Pl G B S A TET AS B

TEFIHINSGA- I Rk S L Z 5 AL S %
SCHRL 18 T i s B, 5 B JF O A b e 24T
FERC T 55 0 A~ 5 i, AR A bR eR R T
B )N

()= L i (32)
() FonL

A S Sy S BBV A AR, P A H



@ L/ AR {7 G-

Fa02k

s pRRR ) (B R B R A /ML
T ORI 2R i AR 251 o, B LR T e, A -

;2#.-(]-)
M=
> > i)

K om0 AR B AR RE D w, 1ME
R B AR i A

T A 14 T 58 o B8 A #8 AN [ 2 B 7 DR A
B TF R 22 H bR B 500 R AR K 3 A 2 2 ]
F0 23 O R AR 53 A TR A6 TR
4 HEBGEERSW
4.1 SHIRE

SR o3 BT A P 9348 R AR T AR SRS , LA
UEAS SCHT 253 P e 3 4 I B0 0 B 5L 80 J32 A Y
AL P 0 20 B A [R] 2 P DR A RL A A5
ROEFNALAAE o D7 FCACRE 1 d 3530 24 B, B
IF ] AT B Ar=1heo 32 DXCHREE H By KU O B SR B2 L
S HERIR, Ty U TRIR A A Eidh 20 ) A S 57 B 5
B1.B2 7 o JF U v 45 B 4 AR | 73 s 4
PR BRBLIR" . L ERIRARG AR .
SR RAR BRI i 14 43 AN RS ML T 4 B 5 B A
B3 7 o FH I 90 3 O RE IR 7 2 8 B I B 4
i 155) 00X BE VR R o 1) A0 S BRI ) AR A 3 4
PR Qe s B 1l B4—B6 IR .
42 RS

Ry B MEAS SCHT S A 1) A A5 v A B L
WF 3R AT LA #r 05 B  HP OR REHEA T
L RV R AR AURE TR R 12 7 T RO R L SR
WA I A BB L ) VU R AR A T T SR 2,
FH P REAE XL VR RARARE IR R i s 1 i E
FrEt i H B o s | SR R P DRAEAL; 7
23, P R X g VU RAR BB IR i 0B
R PEAT R U LT O g0 BRSO
AT R BIAN RIS P P e A A S B P DRASCAL

)T 5% 4

3F TR NI Z i aE R R 2 iR, MR
AR AR T 751, AR T 58 2 05 58 3 B TR
P S g LA, (BT P R BB A A I, L o R

2 SHARTHEHEHER
Table 2 Benefit results of all parties under

(33)

three schemes

o JVECRM JRECEN P RE R R i

TR W3k /e Mk /R WA/ T W/ T =
1 16841.10 1721.01 24246.10 0 0.2711
2 3723.96 1622.37 23031.71 1214.39 0.3042
3 3870.33 1760.19 18734.83 5511.27 0.4247

1R, X IGAIE T 45T P S R A T T ) i VR R A
YRR ;7 28 3 TOr 58 2, X ik 1A T H P
T 2O BRI 5T P T 2847 0 AN [R) 28 8 T DR A%
U BB A T IF I 0 Wi 2 A N FEARR FH P FH R AR
2) BEVR RS b M A B T 0 i
3RO Z N TR B RE TR R O A AR A 4
T 3 FIp % C R C1.C2 R,

0 1 1 1 ]
00:00  06:00  12:00  18:00  24:00
s %1
- HE1, -~ FE2,+HE3

B3 3MARTHAMMMEBMLLER
Fig.3 Optimization results of electricity price for

open microgrid under three schemes

GEaFR2 K3 FIMECECL C2RTAL T2 M
JrZE3 T RIRRIR B A AR AR T %8 1, WAt &3l zs
BETT T, 0 ) BE YR I B ALt DR T 4L | ]
P ISR S A P REIR B A I SO IR . 4T
HP B PR RE IR R iz B 1 AR FH P R T
VEHE, 2058 T sE AL, Hob T RS R
) VR i A, B PN A 2T LAY i ) 0 445 i 15
HRMH P T, X KIEEAL T H P HRE A

3T T Ads B T ARAT I A5 e TR RS T A0 A n
[ 4 FIRfS 5% C &1 C3 .C4 IR o
1200 e
1000 g TN

800

600
400 .

=
x

‘‘‘‘‘‘
~¢

LR L /

12:00 18:00

I 2]
------ T T BT, e TR 1 TR LER RS
--- P 2 NP, -« - TR 2 PR BRI RS
— T3 THIFMMN, = B3 T LERNRS

B4 3HARTREZERREBHENT RO

Fig.4 Share of electricity commodities obtained by

0 )
00:00 06:00

each operator under three schemes

ZEARI3 ATl CIE C3.CATT 1, T3 R
TR Y B A5 RE VR i A A A S AR TR 2, &3
T R A B A RE VR R S B TR 2,
X R A AR 26 R FH 71 DR AR BYRA BE % 1 45 T i
W25 T P S 2 B P 2L T ELRE % SRS A A A R
) P B4 9 2% 00 B DA ST 24T A, 48 v T s I DA



F 128

RIS , 45 - DAL £ 2 H R B T R T I 9 DR e 24 2 ®

FP T 3545 B BE IR i A0 0

3)HTEE 3T IREIR T AR o

D758 3 T FFICIM DA A5 2 T 4R A5 1 e V5 RS
w3 AN & 5 FRE SR C T C5.C6 FiR o

= 1111 1

(())0:00 06:00 12:00 18:00 24:00
B ZI
w5 TSR, - SR ITZEAL, « 55 M 285D, = 55 IV 257
E5 FRMNEEEARPRSHEAERBER
Fig.5 Share of electricity commodities obtained by
open microgrid from each type of users

gE 4 P 3— 5 R 5% € B C1—C6 n] 50 FF ik
DV8) 385 1k SIS A M A% R A0 A P T 3R A5 Y RE R
P8, HLAE R A F P B s, ARG n] FAE
RE VR R sl | BEAILIE 5 R0 9 32 2 AR A5 0k [ AR
T I02EAF P ) REE RS A A0 40, X 2 T IRl )
B R TR b A A 30 3l AR T )2 RE TR 22 G0 ) RE TR A i
ks .

4B R,

3P ZE T I 1 15 2% 2 AN T R A Ak 4
JANEE SR C & C1 R, 3Rl 5N T FAE RE IR AY M
Sy £ unp % C B C7 R .

AR OMMFECECT—Cl4 [ A, F&E 1R
G i Ll A A AR AR B A, IR
A B o R R AN & F RS R AR A U 2 T
D7 % 2 FN 5 58 3 JF 0 I WU 3 Ao 3 i 2 B Y B
T8 AL A RE TR A FUBOR TR 38 25 1R A5 I D R fig
RZS T B2l 1 i 2 v LA

5)5 L2 R SR H .

HRAE L VR R AR s Pl 29 3, T A
MM LR RS LEERARS . LERRR
AR H, sk C R C15—C17 i . 7
ROMFEI TN S L2 RGN H T
AR TR FEGMME L2 RER RS sC H T
JE 33K 150 BH A £ 00 R TR0 A 50 E % il /L A T o)
2R R GRS R, A R T L2 R R 4
W)L 2R BT .

5 it

ARSI —Ff D P BE e BRI 22 H
Pt AL A Y 2R B i 1 T O A i O e
T P FRERAS , 9230 7 RU7 2 45 o 85 4 o3
Bral LA AN R 45e .

1) AR ST $ P TR0 0 3 580 JEE A 10 M1 7 P

TH 20 B TSP T 3047 0 B A R S RHT P DR AR
TR 5 9 5iR J 2  A0 BE DR A T SR AU AR,
FTWALGE R B ol 2B BT o S 3RAT AL 08 1) BE LR
AL, I LA A AN K A S 22 B0 - i 371,
R MR R T HIBE A o

2) FE T I v i e AN [ 2 T P DRSS, BT
Fief st ik T AR DS 8998 0 BLL R 98 AT
P2 T TP T 3 3R A B4 RE AR i £33
O o 30 o 81 ok 1P P 144 e A B T PR e
VRIS BB o [, RO B iR 5 1
I1 Y P B AT, DLARAFSE AR

3) FEI bk e e M B Y RE TR AL AN i fiE
F MU ] B 25 B2 (9 DR A REIR S Al B4
IR R, 756 A2 I RE TR SR A [T, [
75 EREEARZNZEIE, AMT LR
RGN LR EBAT .

e B IR, AR SCRFIEZ U, A 255 %
JEZ TR BRI R N — PRI

P 5% I AR M 2% & (http : / www.epae.cn) .
S 230k

[ 1] KROPOSKI B,JOHNSON B,ZHANG Y C,et al. Achieving a
100 % renewable grid: operating electric power systems with
extremely high levels of variable renewable energy [J]. IEEE
Power and Energy Magazine,2017,15(2):61-73.

PR AL , Sy, A5 25 2 E A I AN FIRLAR ¥ 01
ML RERE RGT I EESRENE ()], W0 A k4, 2021,41(10)
130-137.

YANG Hejun,SHI Ruiting,MA Yinghao,et al. Scheduling stra-

tegy of electric energy storage system considering multiple

—
[\
[—

time-of-use electricity prices and potential benefit [J]. Elec-
tric Power Automation Equipment,2021,41(10):130-137.
[3] DU E S,ZHANG N,HODGE B M, et al. The role of con-
centrating solar power toward high renewable energy pene-
trated power systems [J]. IEEE Transactions on Power Sys-
tems, 2018,33(6) :6630-6641.
IHE, IR RE  SRHE AR 55 XL/ O/ AR L 22 U P S o A
oI B RGE A BN, 2019,43(6):70-76, 115.
XIE Hua, TENG Xiaofei, ZHANG Yanjie, et al. Analysis of
economic influence factors in wind-photovoltaic-storage micro-
grid[]]. Automation of Electric Power Systems,2019,43(6):
70-76,115.
(5] M, A, 220, 45 ST BREME I P Se 3647 e 1l 4k
R ER )] -, 2021,45(3) 1 1050-1058.
XIAO Bai, CUI Hanqi, JIANG Zhuo,et al. Customized electri-
city price package design based on limited rational user se-
lection behavior [J]. Power System Technology, 2021,45(3) :
1050-1058.
[ 6] B, R, BT, 45 T M i 3050 R W 45 sk v
TEMBILY]. I RGP S, 2016,44(14) :122-129.
HUANG Haitao, WU Jiejing, GU Danzhen,et al. Pricing model

of time-of-use electricity tariff considering customers classi-

[4

[—

fied by load factor[J]. Power System Protection and Control,
2016,44(14):122-129.

(71 SRR, e, 98, 45 . 25 o AR IR 44 B 75 S )i ANl 5
4 C FL o S IR R 22 PR R BE (D], W ) A Bl A e, 2021, 41



86) ® D 8 %

W g % 4%

(6):66-74.

QIU Gefei, HE Chao, LUO Zhao, et al. Economic dispatch of
Stackelberg game in distribution network considering new
energy consumption and uncertainty of demand response|]].
Electric Power Automation Equipment,2021,41(6):66-74.

[ 8] MCPHERSON M, STOLL B. Demand response for variable
renewable energy integration:a proposed approach and its im-
pacts[J]. Energy,2020,197:117205.

[ 9 ] PFEIFER A,DOBRAVEC V,PAVLINEK L,et al. Integration

of renewable energy and demand response technologies in
interconnected energy systems[J]. Energy,2018,161:447-455.

[10] TSUI K M,CHAN S C. Demand response optimization for
smart home scheduling under real-time pricing[J]. IEEE Tran-
sactions on Smart Grid,2012,3(4):1812-1821.

[11] ZHANG X P,SHAHIDEHPOUR M, ALABDULWAHAB A, et
al. Hourly electricity demand response in the stochastic day-
ahead scheduling of coordinated electricity and natural gas
networks [J]. TEEE Transactions on Power Systems, 2016, 31
(1):592-601.

[12] VFOOF Ztie it , 4% . 25 8l f2E BRI Ak s il

FRGE IR~ U LS AL R BE S [T ], B R GRS
Fif1,2017,45(17) : 18-25.
XU Hanping, LI Yaowang, MIAO Shihong, et al. Optimization
dispatch strategy considering renewable energy consumptive
benefits based on “source-load-energy storage” coordination in
power system[J]. Power System Protection and Control,2017,
45(17):18-25.

[13] 305 BRI, A5 . TR 25 AN 5 P 9 K i

FemOLATTIALT]. AR, 2018,42(5) 1 1588-1594.

PENG Wenhao, LU Jun,FENG Yongjun,et al. A demand res-

ponse strategy optimization considering user participation un-

certainty[J]. Power System Technology,2018,42(5):1588-1594.

XSRS, LTHE, B0, 55 . B TR NI Y 2 P26 HL - 4%

FRER ARGAAIREZL)]. B 20 7,2020,48(12):8-13,32.

DENG Yitian, WANG Yuhui, HUANG Jingguang, et al. Opti-

mal dispatch of integrated electricity-gas system with power

(14

[

to gas considering demand responselJ]. Smart Power,2020,48
(12):8-13,32.

P fyTC FE P R e IR L AR TR EE LD ). L H B4k B2 4%, 2021, 41
(4):15-23.

YANG Shibo,SUN Liang, CHEN Lidong,et al. Coordinated op-
timal scheduling of distribution network with CCHP-based mi-
crogird considering time-of-use electricity price [J]. Electric
Power Automation Equipment,2021,41(4):15-23.

[16] miv#h, By, Wi, 4 JET BB s | R a i H L it ok
MrRsIRPERIELT . Ly RS2k, 2014,38(13):103-107, 144
GAO Yajing, LU Mengkuo, LIANG Haifeng, et al. Power de-
mand price elasticity matrix based on discrete attraction mo-
del[J]. Automation of Electric Power Systems, 2014,38(13) :
103-107, 144.

[17] BAZ, WRREES , o, 4 SETIRG R 00 2300 10 X2 U8 110

PEIHEZL]. W1 A Bk s, 2021,41(8) :41-46.
CHENG Shan, CHEN Ziming, WANG Rui, et al. Double-layer
coordinated optimal dispatching of multi-microgrid based on
mixed game[]]. Electric Power Automation Equipment,2021,
41(8):41-46.

[18] ZHAO B P,XUE Y, XU B,et al. Multi-objective classifica-
tion based on NSGA-1II[J]. International Journal of Computing
Science and Mathematics,2018,9(6):539.

[19] BROWN T,SCHLACHTBERGER D,KIES A, et al. Synergies
of sector coupling and transmission reinforcement in a cost-
optimised , highly renewable European energy system[J]. Ener-

2y,2018,160:720-739.

EE BT

HAEF(1994—), 5, AL, @
Mk, ZRMAF @ ARRELIKMPEL
MR 4 (E-mail: cyy_luck@126.com) ;

M F(1980—), %, &) 34, £
BHR TGN T XKW AR
Z B R A5 LX) 4 (E-mail : susanln@163.
com) ;

7 E(1981—), %, 8130 , 1+, £
BHER Ty @ A2 AR R AR ALKR] B AT e
AR VAR H, A £ %% 4 (E-mail : houhui@whut.edu.cn) .

it it

[15] Bttt Fhse WS AR, 55 . ISR o i 7 v B G A i (4% Z4H7)
Resource planning and benefit analysis of open microgrid from perspective of users
CHEN Yangyang, LU Ning,HOU Hui,QU Shoujiang
(School of Automation, Wuhan University of Technology, Wuhan 430070, China)

Abstract: In order to break the monopoly of traditional microgrid, an energy scheduling model of open
microgrid is proposed to give users the right of choosing any energy commodity operator at any moment.
In order to better analyze the changes of users’ energy consumption behavior, the users’ consumption
behavior based on their consumption psychology is researched, and different types of user response models
are created to satisfy the energy consumption demand of different users. According to the constraints such
as system scheduling,a multi-objective resource planning model of open microgrid is built, which takes the
maximum income of open microgrid and the minimum users’ energy consumption cost as its objectives,
and is solved by NSGA-II (Non-dominated Sorting Genetic Algorithm-1I ). The results of case simulation
show that the proposed model can effectively improve the income of open microgrid and reduce users’ ener-

gy consumption cost.

Key words:open microgrid;perspective of users;selection bias;price sensitivity ; NSGA-II
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Table B1 Equipment parameters
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Fig.B3 Time sharing pricing mechanism of electricity, hydrogen and natural gas in upper energy
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Table C1 Optimization results of equipment capacity and power

st AE1 AE?2 BE3
X RENEREINER/ kw 999.99 509.09 869.19
SR B EEARERE R/ m’ 999.79 693.53 720.40
ERBHESE/ (kw+h) 200 774.29 328.94
EERIBEENE/ kW 9.55 126.38 185.93
EEARIARETIER/ kW 0.68 206.70 107.28
WL EE TR/ kW 744.73 546.46 509.72
EEERESE/m 54.41 940.05 360.09
ESERESE/m 55.01 755.90 379.23
WMSEHEETIE/ kW 942.10 670.33 506.46
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Fig.C7 Output curves of renewable energy under three schemes
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Fig.C15 Power interaction between microgrid and upper power system under three schemes
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