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The Effects of Nuclear-Free Homeland and Renewable
Energy Policies to Power Portfolio in Taiwan

Yao-Jen Chang'~ Tzu-Hsun Hsiao> Wei-Yuan Hui’ Chia-An Chang®

ABSTRACT

The purpose of this paper is to investigate effects of Taiwan’s nuclear-free homeland and renewable
energy targets set for 2025 were fulfilled to power portfolio, generation cost, carbon emission, supply
and demand of natural gas and reserve margin. This paper employed the linear programming to establish
respectively the least-cost and least-carbon emission power portfolio assessment models. Social intentions
always influence policies greatly. Therefore, Taiwan’s public willingness to pay for electricity which
supports nuclear-free homeland was considered. Least-cost power portfolio which satisfies public willingness
to pay is composed of 40.48% coal-fired, 36.41% gas-fired and 20% renewable energy. Generation cost and
carbon emission increases respectively 17% and 2% compared to 2015. Least-carbon emission portfolio
which satisfies public willingness to pay is composed of 57.19% gas-fired, 21.59% renewable energy and
20.17% coal-fired. Generation cost increases 33% but carbon emission can be reduced13% compared to
2015. According to assessment, electricity reserve rates are more than 12% and thus power system can still
keep stable power supply for both power portfolios.

Keywords: nuclear-free homeland, renewable energy, power portfolio, linear programming, social
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