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Multi-microgrid collaborative optimization strategy considering spatiotemporal
correlation of distributed hydro-wind-solar generation
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Abstract: Distributed hydropower plants, characterized by fast start-stop capability and flexible operation, can effectively
smooth the output fluctuations of wind and solar power, thereby enhancing the local consumption of renewable energy.
However, the spatial mismatch between water-wind-solar resources and local loads necessitates coordinated optimization
among multiple microgrids in different regions to further improve renewable energy utilization. This paper proposes a
day-ahead and intra-day coordinative optimization strategy for multi-microgrids, considering the spatiotemporal
correlation of distributed water-wind-solar generation. First, the spatiotemporal correlation of hydro, wind, and solar
outputs is quantitatively evaluated based on hourly fluctuations, and a complementarity index is introduced to measure the
degree of output complementarity. Second, a day-ahead coordinated optimization model is established, incorporating
constraints on hydro-wind-solar complementarity, and the day-ahead power exchange plan among microgrids is
determined using a decentralized coordinated optimization method. Third, an intra-day rolling correction model is
formulated to complementarily accommodate renewables in real time and mitigate the impact of day-ahead forecasting
errors. Finally, case studies validate the effectiveness of the proposed model, providing important technical support for the
efficient utilization of renewable energy.
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Fig. 1 Correlation diagram of wind-solar combined power generation and distributed hydropower output
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Fig. 2 Research framework of multi-time scale optimization strategy
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Table A1 Constraint on upper and lower limits of power

transmission between stations

B X L% TR R - BR/AW TR Z T BR/KW
BX 1. 2 Z[AL%E 12 000 0
AIX 2. 3 2L 90 000 0

R A2 KEEKAL ETRRAR
Table A2 Constraints on upper and lower limits of

reservoir water level

KL 4 5 KA PR /m KA T BR/m
K HL 3 1 120 100
K HL 3k 2 120 100
K HLL 3 120 100

RA3 KEERETRAR
Table A3 Constraints on upper and lower limits of

reservoir capacity

UGN R PEg b PR /m® JE 25 R PR/m’
K E 3 1 16 180 000 1 740 000
K HLk 2 9800 000 1 000 000
K FLY 3 13 000 000 1400 000

A4 KB ) ETIRAR
Table A4 Constraints on the upper and lower limits of

hydropower station output

K g 5 7 ERR/AW th 77 FIR/AW
K E 3 1 23 400 3450
K HLk 2 14 000 2000
K HL 3 18 000 2800

R A5 KB LZBIRE ETRAR
Table A5 Constraints on upper and lower limits of power

generation flow of hydropower station

KL YR REGE FRA(mYs) KR EGE T BR/(m/s)
K ELE 1 252 50
K HLk 2 160 35
K HL 3 200 40

T A6 MR, KUK ES] A A

Table A6 Purchase, generation and punishment costs

TiH Ay

0.48 76/kWh (22: 00— H 07:00)

R H _
0.63 J/kWh (07:00—22:00)

TR K H 0.3 Jo/kWh
IR 0.2 7o/kWh
K L K 0.5 J6/kWh
F7 HLAE T AR 1.0 J6/kWh
B 1. 2 IR 0.1 J7o/kWh
X 2. 3 I FRIE 0.2 7u/kWh
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