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Abstract: In view of the minimum electricity cost for users in the demand response of off-grid microgrids, an economic
dispatch optimization method for the demand response of off-grid microgrids based on the IGDT-Stackelberg game is
proposed. Firstly, the information gap decision theory is used to solve the uncertainty interval of renewable energy
generation power. Secondly, the renewable energy output expectation is calculated based on the acceptance of strategy
risk on the generation side. Finally, the Stackelberg game model is used to manage the iterative interactions of the two-
side strategies to determine the optimal output allocation of the generating units on the supply side, so as to reduce the
cost of generation. The experimental results show that the proposed method can significantly reduce the peak-to-valley
ratio of daily loads on the demand side and minimize the electricity consumption cost for users compared with the
existing methods while circumventing the risk of photovoltaic (PV) unit output prediction bias.
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Figure 1 Information interaction architecture of

off-grid microgrid at both sides

P 1, o AU AT 2 ol e B 45 P A Uk
1 ML L g 45 1 2% (central controller, CC) il ] /£
REIR B 45 o KA P DT =2 R sp 47, A P B
o — A IR A AN R U A R T (energy
management scheduler, EMS) & GBI BER . F &
ENEIESEN & SR L I A T B N I i i L A
BT, R AR A Y A, T K RE SR R P il
FHEMS #5 i 4 & %5 0938 17 , 2 it 0 B8 3% Bl )5 4%
EMS {76l i) I # iz A7 I [A] BB IR TH AE A5 (R B R 6 45
CC,CCHEW RN FTA M P R 5 AR R R
TR R A W £ R A L
1.1 FRMPRER
L11 fABERGHR

f#% BE & 4t (energy storage system, ESS) [H 1] ¢



224 I <

15

Eid =S 3 2024411 A

F, 19X e D B PR AT 4 B 7 R 9 L I 97 A T T O

S T A 2R S T AR R ffr . ESS

fiff F B ) 6 2 3R 5 ESS fif H R 3 (state of

charge, SOC)H 5%, H32 ESS A B % % 2 B R i
ESS s anF .

d
S=S8 .+ zjluljs 7]11;}155
Son<<S,<< S, (1)
0<<P;< R/U,
0<P/<R/(1—U,)

A, S, eI B ESS i AR S Y 17 RS i T —
BB fr IR A S, 78 R R 7y, IR
ESHIFE I Yy e | RIS, 32 S, FlL S, FRAE
PSPy ESS FE ¢ BEFE G HIR S TG RS
R4y 51 9 ESS (4 78 8 HL 3 2%, H ok BR i ESS
R U N ZotikK B . U~=1Hf,ESS
FEHL ; U~=00 ESS it .
1.1.2 oy g SR AR

FH P ¢ i B DA H T A B T R Sk £ far 7 2R
i, B IZ I BOAS AT B D AT £ A D R LA
fil (1 78 il L D R g, B

d,= ;P,"—l— ;PH— UP—(1—U,)P! (2)

A, d oA ek B AR G A B B35 P o P Y
n AN ALY AT 2 I B DR 5 P O s A R 6 e A
I B B0 213 5 A, D AN T I SRR B S5 AL AT
i Y EE 4

[ F, Ay 5 L FH P 2 06 7 i 7 oK 51 e L
KWy, BEE P 7&K AE N

0 d, < pr* (3)
K, P Ry R A A 15 B 175 R B E
1.1.3 A B fay 55 76
AR SR HL I BT AT T e A SR E TS R O

Nz R, H e His i Be N AT 0%

PEAT, DAPRTIE AT 8 A fes 9RO 0 A B . AR .
O<<P;<<P™"™, Vs€A,
P;=0,YVs€A, Ve,

Ao, Pk A AT R AT Y B R TR IR AT Y

B o 1328 17 I B

1.2 HEMHRER

1.2.1  TRF A

R A AU fiE 0t A 25 R P R A B B T
T AR T 0 R Ay, B
P,=d,

(4)

(5)

%orf, PR P ¢ B B A
1.2.2 KA HLAIHA
BHEMAEBRINR B EANTERERLH
HIL I S5 /N B K T R BR ) L 32 TR T AT R R
B 2 SRR, 2 T
A I
P,,—P,, <r
P, — P, <r!
%Aorp, PR PP Ay AR 3 & HLAIL g ) e /N R R R
T A 00 & LR g (R TR L TR TR
THAR.

2 ETIGDTHHAMEFEE

Sy 52 PR AL 25 ) 22 PEVR B A SCH T
L AR B AN TR 200 A T SRR 0, R IGDT
N7 AT P AR AR R R R AR DU R & A K
U
21 HBMHitE

Hh A5 T S AR Al A H AR 5 R o A LA,
AL H 2 H P, FH P AR A 0 P EMLS ke 3 il 152 7%
() FH E I 18 5 B R, DL S B E 9% AR B MIK Y H A
ok N R )

(6)

)IE!

ok —Za (P, )+c,+
e , (7)
SICNP, At CYPI AL
K, CORRHBIA 5a,.0, .05 R & BEHLL g1
AR R CMANCLY 500 Sk S A AL AR g AR

S L HILZE 1) B AL R HL 2 AP AR
BT R BN 5 R LR G R B E AR
Wit M, 515 H 0 BEAT Tt R R A TR

XN
c . P<> P, + P}
D P, A+ PrAL Pl
C,={# (8)
C P,=> P, + Py
d, At ="
X, GO R LA A&, th 580l & s L4l 508k

KL HLAL AL P, o S A A ML g 7E ¢ 5 B 114
WIS PP o e B MDA R T &R A et
Z2\ 04 g e, /N T ol e 0 R ) BT A e T 2 B 22
FL A O L SOAS BR DA BT AT R . BRI P B
MR, T 51 5 P f G A B 2% 310X A I B, A
P 5 A SR A 22 (B A R 0 B IR AR A



#5539 55 6 1]

WRIEYT , % HE T IGDT-Stackelberg 1427 A 15 [0 53 e 190 75 SR iy 17 28 5 981 B DG A T 12 225

Z3 (|, RV PR THZEE M R A S G R E 21
RHL LA #5 W F R T 5 0 R R e 2
WA Sz HL AR B LA P A R
22 ETFTIGDTHIE#HER

4, 5L F IGDT X i 45 i w] F5-4E g U8 & FiL Ty
2R AT ML ) M 23 40 A AT AT, R AR N B P
PR B R s L SRS R R TS B
Mo, TSR SR e ST R B Y SR R R 22 W
AP A BB R ) R B A AR A R 2 TR, 1—e
KARTEEBEE . U, e) N BAEAHE XA,
a5 5020 U (a, e )0 F SR B A, DL KAk & 5K
o B RSB TR IGDT G HEE AT .

max 1 —e=P{u'(a,e)<u<<u'(u,e)}
max (X, u)<f,
fi=1+0s)f
; MX,u)=0,g(X,u)=0 (9)
s.t.
0<<e<1
wveU (a,e)={u"(u,e)<u<<u'(a,e)}
f=minC>
I

Ao, PO o0 & I A e /N B H A 5 R
PR % v JRCT (R B, B A e R IR £ R 5 S i
EPER R G K BARME ;0 INES 52 % .
0.10
0.08 ¢
& 0.06}
3% 0.04]
0.02}

0 50 100 150 200
R /kW
B2 THARRDFERFGMESH
Figure 2 Probability distribution of renewable

energy power deficit
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