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Introduction & Background

• DC microgrids:
– Various DERs, especially 

battery storage systems.
– DC/AC loads.
– Grid connection (no always).

• Energy Management 
System (EMS):
– Defines controllable DER 

and load dispatch decisions.
– Battery degradation should 

be considered.
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EMS Model
• Battery degradation model:

• Objective function:

• Other constraints:

– SOC:

– Charging and discharging:

– Power balance: 
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Results

• Weight factor α adjusts the amount 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 for a dc microgrid considering battery degradation 
has been proposed.

• The EMS reduces the battery storage participation in a dc 
microgrid and thus increases its lifespan.

• To consider dispatchable loads such as EVs and air 
conditioning loads in future work.

Thank you!
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