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The Study of Optimal Electricity Allocation in Taiwan

Chi-Yuan Liang'  Ruei-He Jheng” Po-Yao Kuo’® Chen-Cheng Kuo®

ABSTRACT

In order to response the issue of global warming and stable energy supply, Taiwanese government has
been continuously promoting the diversification of energy and developing the low-carbon energy, including
nuclear power. However, after Fukushima Nuclear accident, government issued the new energy policy to
settle the principal of a nuclear-free homeland and enhance the renewable energy development plan. Hence,
the purpose of the study is to build an econometric model that considers base load, medium load, peak load
and auxiliary power under the condition of minimum cost and to evaluate the optimal electricity allocation.
We also calculate the optimal electricity allocation in different carbon tax scenarios. The results show that
the optimal electricity allocation of nuclear power in Taiwan is 13% under the condition of minimum cost
(exclusive of carbon tax). In the scenario of levying carbon tax, the optimal electricity allocation of nuclear
power will rise. For example, the optimal electricity allocation of nuclear power is almost 16% when carbon
tax rate is $40/ton CO,. The policy implication is that the nuclear power is still one important resource of
power supply and we can consider that the Lungmen nuclear power plant is commercially operated or the
existed three nuclear plants extend the lifespan. Besides, the optimal electricity allocation of renewable
energy is 6.4% in the scenario excluding carbon tax. It is lower than the renewable energy development plan
(11.7%) in 2025. However, the optimal electricity allocation of renewable energy will increase with higher
carbon tax rate. If the carbon tax rate is $40/ton CO,, the optimal electricity allocation of renewable energy
will be 8.16%. It shows that to achieve the renewable energy development goal, we could collocate with
levying carbon tax and take the cost of carbon emission in different power supply source into consideration.
That will be one of the measures that supporting for renewable energy.
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