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Introduction & Background

• DC Microgrids

– Battery Storage

• Energy Management 
System

– Battery Degradation 
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EMS Model
• Battery Degradation Model

• Objective Function

• Other Constraints
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Results

• Change the weighting factor α can adjust the participation 
degree of battery power in the energy dispatch. 
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Parameter Value

𝑆𝑜𝐶𝑖𝑛𝑖𝑡𝑖𝑎𝑙 80%

𝐷𝑜𝐷 60%

𝑆𝑜𝐶𝑏𝑎𝑡,𝑚𝑖𝑛 1 − 𝐷𝑜𝐷

𝑆𝑜𝐶𝑏𝑎𝑡,𝑚𝑎𝑥 95%

𝑃𝑏𝑎𝑡,𝑚𝑎𝑥
𝑑 67.2kW

𝑃𝑏𝑎𝑡,𝑚𝑖𝑛
𝑑 0

𝑃𝑏𝑎𝑡,𝑚𝑎𝑥
𝑐 67.2kW

𝑃𝑏𝑎𝑡,𝑚𝑖𝑛
𝑐 0

𝜂𝑐 95%

𝜂𝑑 90%



Conclusions & Future Work

• An EMS considering battery degradation is proposed.

• The results match the expectations that proposed EMS can 
reduce the battery storage participation in a DC microgrid and 
thus increase its lifespan.

• Considering EVs and air conditioning loads as dispatchable 
loads in the future work.

Thank you!
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