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Overview
[bookmark: OLE_LINK21][bookmark: OLE_LINK5][bookmark: OLE_LINK6]In this article, we develop a Public-Private Partnership (PPP) financing model for micro-grids in which public entity transfers responsibility and risk of designing, building, operating and maintaining (DBOM) of the project to the private sector while maintaining the project ownership. The private sector owns the micro-grid’s revenue till the investment horizon; however, the revenue ownership will be transferred to the public entity after the investment horizon till a finite after- horizon period. Public entity incentivizes the private sector by providing an initial senior debt opportunity (through issuing zero coupon municipal bonds) and possibility of annual junior debts. Here, the (DBOM – PPP) financing model is merged with micro-grid short-term operation optimization into a single framework under host of short-term and long-term stochastic variables. An illustrative example is presented in which optimal financial activities and optimal micro-grid incremental portfolio over the course of investment horizon are defined for a vulnerable community located in 100-year flood zone region of city of Hoboken in New Jersey. From a practical point of view, the proposed model could have enormous impact on building a collaborative environment for public and private entities, which will facilitate implementation of micro-grid projects.  
Methods
[bookmark: OLE_LINK52][bookmark: OLE_LINK53][bookmark: OLE_LINK54][bookmark: _GoBack]In our model, we merge the micro-grid short-term operation optimization and the (DBOM–PPP) financing model into a single framework under a host of short-term and long-term stochastic variables and solve it as a mixed integer stochastic optimization problem.  The micro-grid’s operation optimization accounts for short-term savings, costs and penalties that are weighed according to the priorities of existing or planned residential and commercial sectors within the community in stressed out occasions. The (DBOM –PPP) model is on the basis of cash flow reflecting the actual outflows and inflows of monetary values. The objective of (DBOM –PPP) is to maximize the end of horizon cash flow plus the horizon time value of beyond the horizon cash flows till a finite beyond horizon period.
Results
First, optimal incremental portfolios of micro-grid assets along with optimal financial activities for both public and private entities over the course of investment horizon are determined.
Second, the model is applied for a power failure vulnerable region in city of Hoboken in New Jersey.
Conclusion
The model results clearly show how a Public-Private Partnership (PPP) model can be utilized to finance and implement a micro-grid project while both private and public entities’ profits are significant. The developed (DBOM-PPP) model guarantees a revenue stream for the public entity over the course of a finite horizon, while provides an opportunity for the private sector to apply its expertise and generate revenue for its own. Development of such a (PPP) model can be a forward step towards closer collaboration of public and private entities for more widespread micro-grid implementation. 
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