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Collaborative optimization operation of multi park microgrids and shared energy storage
power stations considering source load uncertainty
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Abstract: Shared energy storage, as an emerging energy storage technology, is rapidly developing. To improve the
economy of power systems with shared energy storage, a two-stage robust multi park microgrid and shared energy storage
cooperative game model based on source load uncertainty is proposed. First, an optimized operation model is established
for electricity trading between shared energy storage entities and microgrid entities in each park. Second, considering the
uncertainty of renewable energy and load, a two-stage robust scheduling model for the park microgrid is established. Then,
based on Nash negotiation theory, a multi park microgrid shared energy storage multi-entity cooperative operation model
is established, and it is equivalent to the cooperation cost minimization subproblem and the electricity negotiation
payment subproblem. In order to protect the privacy of each entity, the alternating direction multiplier method is used to
solve the above two subproblems in a distributed manner. Finally, the effectiveness of the proposed cooperative operation
model and distributed algorithm is verified through numerical examples. The simulation results indicate that the collaborative
optimization of shared energy storage and microgrids in various parks can reduce the operating costs of various entities.
This work is supported by the National Natural Science Foundation of China (No. 51977039).
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Fig. 1 Multi park microgrid energy system
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Fig. 2 Microgrid structure diagram of the park
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Table 3 Comparison of the cost and benefit of community shared energy storage and microgrids

Jt
W 1 T 2 W 3 X L fikRE 3]
Y3 %N 66 329.71 60 083.24 48 903.09 0 175 316.04
EAERRA 63 361.58 60 509.30 50372.30 3871 174 281.89
SCAT AR -2708.45 668.80 1725.15 314.50 0
WAL A A 66 070.03 59 840.50 48 647.15 -275.79 174 281.89
e iR IHE 259.68 242.74 255.94 275.79 1034.15




ik R, &

B FEIEAT AN E 122 el X Gl 5 3 2t e FLt R Ak AT - 87 -

PP R I ST RRAS . teAh, BREE IR A S
PETF B B AL XL A BE S A ) FRLBEAE B
YA . R, & TR EVERRAS SR HSE R A
25, HECHRATSRAAR . I E AL, #RX
L fERE SR TR L S, BRERAEE N T
1034.15 76, AR 1. 509 20 3 Ak X 3t
SLAERE A B AN 259.68 TG 242.74 TG 255.94
JGAT 275.79 TG, 255 BoRS FIAL X 2L = i R 35
BRI PeTt, AR, AT I X T A
BN Z 500 PR 9 -k 4 i e e 2 A 5 S % =
FECRR RIS, AR A X L g R 5N & 5
HAL B L, BRI 25 F2 A 5 B AR I8 AT AR
4.5 FHEMADBSHSRENTMN

TEERERA T, AH e R — M AR e
WA SEEG A e M mZE L F e . A CREERE
JAMN 24 h, WES KA 1h, FEAH AT
H N L A 0~24 0 24 ANHf i T 1R 15 S BUUE N 0 1
BER BN R 3 SONBE M 5 A e YR
ZHCN 24 B, T AR SRS R AT
6 U AN S P T S ORI 22 S HE AT AR B 5,
ASCEEUT % 1 PRI 1 3474 060 AE . AR
11 ATRAE H, A A 2805 S8 5 e A
Ko AR NATEE R SENEELE—NRE
JE AP R AE AN M B, AN s MR T S AR
Ko WUHE— AN B2 3 P R AE AN S P R I Bt ik
%, R SA AR 8 k. Ak, dE 1A
H, A E MR ZE S B IER G, RN
5E M ZE AR R AR AN o M I B ) B 5 3 o
5 s iimz, e tmElRx, m%%
Yy s BTN S mZE AR, RIIE AT A ik
Ko TTMH 2, AHE TS EORMR 2 3L F

IBATIRA T

B 11 THREMATN SR STHEMRENZITRAFN
Fig. 11 Influence of uncertainty adjustment parameters and
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