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Abstract For microgrids, coordinative optimization of loads and storage devices is an important
approach that promotes the utilization of renewable energy and economic operation. However, the
optimization directly changes the customers’ consumption habits and the operation status of storage
devices, and affects the reliability of microgrids. This paper establishes optimization models for loads
and storages, which are integrated into the reliability evaluation of microgrids by a sequential Monte
Carlo method.The integration realizes the consideration of the coordinative optimizationin reliability
evaluation of microgrids.Besides, new reliability indices are defined to quantify the impacts of the
optimization on the reliability of customers, storage devices and microgrids. Extensive results indicate
the effectiveness and accuracy of the presented models and methods. With consideration of the load and
storage optimization, the results are of significance to make microgrid operation plans andimprove the
reliability and economy of microgrids.
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Fig.4 Shift-able load curves in different cases
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Tab.5 The new customer reliability indices

LCFI/(k /) LCDI/ (h/) LCEl/

down up down up (MW H/K)
Case3 1.1829 1.3614 19.16 5 4.836 1 2.4875
Case4 1.2726 14821 19.06 2 4.938 6 2.487 6
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Fig.6 Storage SOC curves in different cases
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Tab.6 Reliability indices of the new storage devices

i) fhE2EE DTI/ DDI/

PRAE B (IRIR) (MW H/iK)
Case 1 No No 3.1257 0.1591
Case 2 No Yes 3.1245 0.159 2
Case 3 Yes No 3.536 2 0.1520
Case 4 Yes Yes 3.5352 0.1520

M 6 ITLLEH: OMLELT Casel 1 Case2,
S i i ik JE (Case3 Fl Cased), fi#feds Bl
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Tab.7 The new microgrid reliability indices

MESI/ i) WL B R Y BAT AR

MSAP
(MW h/K) (¥/IR) (¥ /IR)
Casel 0.999 11 3.15 1186.22 284.15
Case2  0.998 66 3.18 1187.19 284.01
Case3  0.999 36 2.84 944.44 436.75
Case4  0.998 79 2.91 945.47 435,92
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