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A Robust Optimization Approach to Solar Power Installation Capacity
under Feed-in Tariff Policy: A Case in Taiwan

Hsiao-Fan Wang
Department of Industrial Engineering and Engineering Management
National Tsing Hua University
Hsinchu, Taiwan, ROC

Abstract

Solar power is a potential renewable energy to develop because of its sustainability.
From environmental and economic aspects, the government has conducted a policy
to subsidize the individuals on installing the solar photovoltaic system from both
financial assistance and buy-back assurance such as Feed-in Tariff scheme. It is an
incentive to people to have economic-benefits to make profits and
environment-benefits to reduce carbon emissions in the investment. Due to the
possible risk embedded in this long-term investment, the purpose of this research is
to help the investors to evaluate and analyze the expected return and potential risk.
In order to achieve the economic and environmental benefits, an analytical model is
proposed to determine the optimal installed capacity under the given guaranteed
price for specific time period.

Sensitivity analysis are conducted on parameters, including installation cost,
maintenance cost, electricity generation and discount rate such that the critical
factor to affect the profitability can be identified. Based on this factor, a robust
optimization model has been developed from the original deterministic model for
evaluating potential risk and uncertainty such that a robust investment will be
provided. The robust model has been applied to an enterprise of Taiwan. The risk
preferences of decision maker are also considered. The results have shown that the
model is able to suggest a robust installed capacity toward the risk preference of
decision maker. Through the evaluation of the investment with the performance
measures including expected net present value, payback period and internal rate of

return, a robust installed capacity has been determined to maximize net benefit.

Keywords: Capacity Planning; Feed-in Tariff; Robust Optimization; Renewable Energy
Management; Risk Preference
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