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Coordinated robust optimal allocation of multiple types energy storage devices

in the CCHP campus microgrid with photovoltaic
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Abstract: There are many types of energy storage devices including cooling storage, heating storage and power storage
in the CCHP campus microgrid with photovoltaics. Its reasonable and coordinated configuration can cut peaks, fill
valleys on the daily load curve and suppress uncertain fluctuations in photovoltaic output, then improving the safety
and economy of microgrid operation. This paper uses a box-type uncertainty set to describe the uncertain fluctuation
characteristics of photovoltaic output and cooling, heating, and electrical load to establish a coordinated and robust
optimization configuration model for multiple types of energy storage in CCHP park microgrid with photovoltaics.

This two-layer optimization model takes the minimum sum of the annual equivalent investment and operating cost of

5 H #7 :2020-05-25; & [B] H #§ :2021-04-22
EETB :ERARB2EHS (519770800 ;) 7R f M A BR 3341 2 " BHE T H (GZHKJXM20170134)
BEEE EHMA996-), B, W+, EEMNFH S RFEMAZEIT 5B FFI ; E-mail : 1324558275@ qq. com



5536 &5 6 W

TR A L A DR A ¥ R L IO AR P DX AR I 25 2% AR i R I 5 R )0 A C L 57

the microgrid as the objective function. By adopting the Benders decomposition method, the two-layer optimization

problem is decomposed into the main problem of finding the configuration scheme in a certain scenario and the typical

problem of finding the microgrid. The extreme scenario sub-problem with the largest daily operating cost is solved al-

ternately and iteratively to obtain a coordinated and optimized configuration scheme of cold storage, heat storage and

power storage devices that is robust to uncertain fluctuations in photovoltaic output and cooling. heating, and electri-

cal loads. Finally. taking a CCHP park microgrid as an example, the comparison with the deterministic optimal con-

figuration scheme and the optimal configuration of batteryenergy storage only schemeshows that the robust configura-

tion scheme is more conducive to smoothing the uncertain fluctuations in photovoltaic output and load, and effectively

improving the safety of microgrid operation. Meanwhile, the coordinated configuration of multiple types of energy

storage has better economic benefits than the battery energy storage only solution.

Key words: combined cooling; heating and power; multi-type energy storages; robust optimal allocation; Benders de-

composition
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Figure 1 Structure of CCHP campus microgrid
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Figure 2 Heat storage tank connected to the load side
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Figure 3 Structure of a CCHP campus microgrid
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Figure 5 Daily power output curve of photovoltaic station
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configuration schemes in extreme scenarios
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