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Abstract: In the electricity market environment, thinking about the influence of demand side response and energy storage
system on microgrid, it jointly optimizes the configuration of the system through cooperative game mode. A microgrid
operation strategy of implementing time-of-use price when demand side user appropriately transfers load is proposed,
which is used to achieve maximum revenue and optimal reliability of microgrid. Firstly, this paper establishes the
objective function and model of the users of the transferring load, the users of implementing load response under
time-of-use price and the energy storage system. Second, the cooperative game method is used to optimize the allocation
of three parties and an iterative algorithm is used to find joint optimization Nash equilibrium point of three parties (the
optimal allocation scheme). On this basis, system joint optimization operation strategy is put forward. The model and
algorithm are applied to a practical PV microgrid system in Gansu, verifying their validity.

Key words: photovoltaic energy storage microgrid; cooperative game; transferrable load; time-of-use price; Nash equilibrium

515

LT B, RHU AR r H B R 299 1R X

23

LR AErE, CBOAWITT AR . B T
i, P oA 1 25 5 B SR, H
J7 R SEAT Sy R A ke L R D S U 18 A 244 AT 9
B IICR, (AR EN R &
5, MOE AR 2 g M i M e, IR,
HPIEE I A e B AR R R WD i SR O 5

HEWH: HA A% 8 (1309RTSF043); HR A HF
JTBEAARE (20154-211); 2015 438 % AHE £ 383+ %]
M H

RESS Er AT LA IE B AT L e HAT, [
P AR 2 i R R DL A I A T — R IS
SCHR[3]HR I8 T 384 IR 2 E AN BB E AR



-130 - ® LRGP B R

DAL E Ty %, (B 5 2% lE AN 4Tl SCRR[4]9%2
YT RIS A R SR AR, R8T OB
LS DT O RE S, T 5 RS S I Ay 22, M)
AIEEPERAR . SCHRISTER H T 20 I A i SR A Wi
B, e T AT ZE RN, e T R T 5
PE, HEADERBIER TR, 2 2 e
P, NS RGUER T2 1K, SCHRI6]
PRV T SRR TSR NI, %N
FEET XTI AT TS, SRAG NI RAR nl RE IR AR
fittk.

s SR 9 i 6 v T S B LR RT LA
e B T SR A i i B s R i AT 5K,
DL LT A A By 5 Bk, BRI
SRAWAL 7 Al FEA% Siar (K7 SR 7 2 Iy v o g
Ko FeR ity H bt Pt mp e RIBIER, /b iffe
PEEMT, (bl Z= g, A etk
o 23 I FLAR G AT W N ) Ao B A A U 75 22
e A REE, (HOCRBIER A T, &2
ek B, MM 2R . S1EFREE
AWPRAT A e P R B AR AU ik, 78
DACHCE T TS 2 7 MR . JE Tk, FEfK
TR A SR d2o8s o Aty 277 ORI BEAH
G AT AR E, AIRACESR I =Ty e feid
B, DASEHU AR A AR e KA R TSR PR AR
1 WWNEFRKRSEENUREEL
1.1 568 Safar T oK MR i

Ferz st i i 1 >R mi by 22 R i
X AT HERS DAy AL I TR (K S A RR 21 5 56 AR A i th
RGN H ), Feks DA BOR WEl 1R

400 T

—s— bR il £
—e— Jiit it 1l 2
A B A S i 2k
300
, \
|""——---—-u---/
0 L L L L \\\!—-
8 12 16 20

0 4

I kW

24
I 17 /h

B 1 BB RE
Fig. 1 Effect of transferring load
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Fig. 2 Optimal operation strategy of PV microgrid
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Table 4 Calculation results of cooperative game Nash equilibrium

G [LENE:N P /% Pw'/% Py /A On/kW Wi/ kW Snew/ % Coe/ T TC
1 {Q, W, E} 6.4 3.6 230 40 102 89 21
2 {Q, W}, {B} 6.2 33 202 35 89 93 -17
3 {Q, El, {W} 5.5 4.1 261 42 85 88 23
4 {Q}, {W, E} 6.8 2.5 272 33 110 95 24

F5 =R xTLL

Table 5 Comparison of three modes

BERIA4 R Py /% Pw'/% P 1% P’ /A On/kW Wi/kW Snew/ Y% Coe/ TT TG
Q 9.5 — — 173 9 185 97 —28
\\% — 5.8 — 354 118 55 82 -34

(D}, {E} — — 95 202 35 89 93 -17
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