Highlights:

· A model to optimal sizing of the coordinated ESS and PV systems in CCHP microgrids is proposed.
· The proposed model is based on generation-load balance, electric and thermal power constraints, and a time-sharing tariff mechanism.
· The mechanisms of the microgrid load management, the carbon trading and time-sharing tariffs are effectively respected in the proposed model.
· The model notably decreases the total net cost of the microgrid with a higher IRR and a shorter return period. 
· The model decreases the carbon emissions with more carbon trading revenue.
·  The model decreases operation and maintenance costs of microgrid and the purchased power from the upstream grid.
·  Due to the favorable and flatter load curve of the microgrid, the operational sustainability and stability of the microgrid and its upstream grid are improved. 
