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Allocation of Microgrid Group Source Storage Capacity Considering the Spatiotemporal Correlation of
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Abstract: In order to improve the power coordination ability among microgrids in the microgrid group, it is
necessary to consider the correlation between renewable energy generation output and the difference in load time
distribution in different regions in the microgrid group planning. A scenario generation method that considers the
spatio-temporal correlation of renewable energy power generation was proposed. Based on the spatial distance
between microgrids in microgrids and the temporal characteristics of renewable energy power generation output,
Nataf transformation and temporal reconstruction methods were used to generate scene-solar power output scenes
that meet the temporal and spatial correlation. Then, the capacity allocation model of multi-objective microgrid
group with minimum annual total cost and cumulative source-load difference was established. Finally, Jaya
algorithm with non-dominated sorting and congestion improvement was adopted to solve the problem. Fuzzy
membership function was used to evaluate the Pareto solution and select the optimal allocation scheme of wind
storage in microgrid group. The results of the example show that the total investment cost can be effectively
reduced by the precise allocation of the source storage capacity of the microgrid cluster, while the carbon emission
level of the microgrid cluster can be reduced and the absorption capacity of renewable energy can be improved.
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Tab.2  Optimized configuration results of microgrid group
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— MG, 78 101 223
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= MG, 104 95 238
MG, 0 123 230
MG, 16 95 307
7 MG, 72 89 298
MG, 39 60 238
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Tab.3  Comparison of indicators of micro electric

network cluster under four scenarios

i BA, R AEALIET T i 2/
Jiot AR T TT AT TG 107k W?2
— 58.93 33.91 93.37 3.75
= 49.11 46.77 96.37 441
= 59.90 33.94 94.44 3.76
Y 57.54 36.53 94.64 3.50

2% 3 AT, ot — BRI WU & T 5
ZHRHBITRAR TR SR TM
AL BSARIR D 3.2% . S g s — i
A2 37.9% , X T s R faEEd, B
T H, P Ty A J I R ) T F, X H, , 3 55—
AT LA i) S e D) A L, 5 e, D) ] ) B e A
FA 2, PRI R 04 R I 52 B AR S 25, EL AR
I 22 1] 1) 52 &7 FL A AR T 1] T FE D4 4)  FL FEL A, 3
s T S5 ECH R AE 5 1 FL

s — MR = R R A & H
S F AR AL R T R — B FIR RS A /D I
I, 53— AR BORA SN 1.1% . 50y
55—t AR S A N 1.4% , 5t uF
S A ZERET S E M NS B
PRI /0 1 1o T FEL DO A R ) AR 25 1 st —
S AR SO B PR AT G L PR LR ) 5,
— W RILR 7 ZE R T F O 1) 28 1k AR
PR B UE T A SCRT R 7 VA A B

F 4SRRI 5 — W T DR R 20 K
AL S Z Bk #5305 (MOPSO) FTH &
D A 1) P R S BCHE Y 845 555 (NSGA-TT )
HEAT L R 25

it 4] DI AR HTMOPSO FINSGA- I
B, P B0 A T AR () 08 AR SRR,

47



WA AR 20255F H554 F 1
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b Bk A AL S5 B 2 AR SOk AL R I AR is
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Tab.4  Comparison of the algorithm calculation results

ik VIR /s ARARIE AT O/ T TG WA 22/10'k W2

MOJaya 258.85 93.37 3.75
MOPSO 536.44 107.59 4.71
NSGA-II 298.15 167.65 20.33
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Fig.10 MG, power balance diagram in isolation
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Fig.11 MG, power balance diagram in interconnection
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