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Abstract:

Financing of infrastructures and huge projects such as utility-scale solar power plants is imperative to
economic development. From the perspective of investors, financing of infrastructure projects divides
into two general methods including lending and partnership. One of the methods based on lending is
project finance that is the focus of this study. In loan-based investing, the lower the lender’s estimate of
the uncertainty (risk) of future project cash flow, the more willing lender would be to invest. The
method is a limited recourse; thus, the lender tendency to partnership in the finance deal depends on
the reliability on future cash flow of a project. Here, we gather the results of different studies and
investigate the uncertainties led to fluctuation of the expected future income of utility-scale solar
power plants. Using Monte-Carlo simulations and Maximum Likelihood Estimation, the annual
probability distribution of debt service coverage ratio for a 10 MW solar power plant project has been
estimated during the loan term, and we use that to calculate the probability of default for each year.
Then, using sensitivity analysis of financial indices to various leverages, the appropriate ratio of debt
and equity in the structure of project financing are obtained. The presented method of estimating
solar power plant project income can be used for other utility-scale solar power plants using specific
uncertainties for each location. Our work paves the way to a more reliable decision making for
lender(s) and facilitates the process of attraction of investor(s) for project company.
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