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Abstract: The interests of microgrid users driven by incentive-based demand response are incorporated into the classic environmental
economic dispatch model. An improved electricity satisfaction model for users with diverse mixed loads is proposed, serving as a
metric to evaluate user-side benefits. A multi-objective dispatch model is established with the goals of minimizing system operating
costs, environmental costs, and maximizing user electricity satisfaction. In order to improve the performance of the grey wolf
optimization algorithm in solving multi-objective problems, the algorithm is improved by using strategies such as searching popula-
tion variation factor and nonlinear cosine transform of convergence factor. Then the improved multi-objective grey wolf algorithm is
applied to solve the multi-objective dispatch model. At the same time, the optimal compromise solution is selected from the Pareto
solution set based on fuzzy set theory to analyze and compare the dispatch results of various load responses and different types of
users. Finally, the simulation results demonstrate that a well-designed demand response mechanism can enhance both economic and
environmental benefits while ensuring user satisfaction with electricity consumption. This approach achieves a win-win situation for
the power system, the environment, and users benefits, offering valuable theoretical support for the development of a green and
sustainable power management system.
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Tab. 2 Relevant parameters of power generation equipments
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Tab. 3 Time-of-use electricity prices table Jt-kWh
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Tab. 4 Transferable load compensation policy

WtR AL B 2k L B FMEAH /(G- kWh)

W B S B 0.2
g It B At B 0.6
S B AT BE 0.1

94.25 %, SEIR T VRS . MRREALER A P
BE 2 A B BT, B 94 T %0 %R AR %)
AR A oL, T LAUE 7 R e e st
B, iE i IBDR F Gt HE AT 85I 3 b 22 1 17
far, DA B AIG =7 B B Y R oK, R RS TER
J1 o TRIAS, e SR A vy ) 70 i 3 ok 7 S i 3z AL
il A% B R IR A I B o 5 H bt 7 FH FRLAIR A B
Bty se ey, 76 H v IR 0 LA RS AR 4 1 e
TEHI AR I B, TR SEE ML AN S A A LI 3
AL 2 A G N R o R I )R 1 1 N N S
E R (SN R Ll R i AR e A L BUR LA
BeAk Ry AR AR AT s R[], R T e
B, PR A A AR, R R
BLATEE I & AL 8, R ke s g 4
I, AR ) 2 R A 7 TR 3R S BB TR SR Y
BORUR,  [RIE 30 K H Sz A L, o B AR
T A
4.3 H=EXEoH

R Y BB AN [R) S 7 g i 3 XF =7 B S ], AS
WX LLR 4R S 25 R AT AT o

Case 1: JTLFEMGAM S 5N ;

Case 2: HLFF >R AN Z2 Fh P4 11 frf 2 500 1

Case 3: HLFT RAM AR AT F) gkt 671 ff 215 M 1 5

Case 4: HL/ARFT RN ZEE 7 far 2 5w



B AT , 45« T Rl 2 o R e 0 (9 RA R B A fo L 1 22 FLAR AL A 59

R5 IMEMATEEEX RE

Tab. 5 Coefficients of environmental cost governance correlation

[25]
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Tab. 6 Weight values table of different electricity consumption
characteristic groups
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Tab. 7 Comparison of results of two typical scenarios
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