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Research paper

Feasibility Analysis of Wood Bioenergy
on the Current Energy Supply in Taiwan

Yu-Jen Lin,”  Wei-Ru Pan'?
[ Summary ]

Because of the serious scarcity of energy resources in Taiwan, energy supplies entirely rely on
imported energy at up to 99%. Although Taiwan’s government invested vast resources to develop
nuclear energy in the past decades, the construction work of new nuclear plant cannot continue but
was asked to be stopped and the plants sealed, after the public faced the nuclear disaster caused
by the Fukushima nuclear power plant in Japan in 2011. People are paying increasing attention
to concerns about nuclear safety and environmental jeopardy. A movement asking for a nuclear-
free homeland has sprung up. In recent years, woody bioenergy has been rapidly developed as a
renewable form of energy in advanced Western countries, and the development has not only in-
creased annually, but there are targeted goals for the medium and long term in their future energy
policies. By analyzing the current domestic status of various renewable energy utilizations, the
objectives of this study were to assess the feasibility of developing woody bioenergy in Taiwan
and make policy recommendations to the related energy authorities. Research results showed
that the cost of power generated by woody bioenergy was around New Taiwan (NT) $2.24~2.7
kWh' (EUR$1~NT$38.04), which was less than fossil fuels at NT$5.99 kWh' and natural gas at
NT$3.25 kWh''. In regions where conventional hydropower, wind power, and solar photovoltaic
cannot effectively be supplied, there are mass distributions of woody bioenergy throughout the
island. Based on existing data, which were collected on materials of thinning of plantations and
residues of wood processing, woody bioenergy was estimated to substitute for around 2.5~5.9% of
power generation capacity each year of a new nuclear power plant, if these materials were properly
distributed and managed. This alternative could upgrade energy diversification, improve power
shortages due to the closing of nuclear power plants, and grasp the opportunities for a low-carbon
energy economy.

Key words: woody energy, renewable energy, electricity generation from fuel.
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Table 1. Comparison of different renewable energy generating capacities and generating
costs in Taiwan based on data from related authorities

Ttem (Unit) Conventional Wind Solar Wood fuels
hydropower power photovoltaics Wood chips Wood pellets
Power generation (10° kWh) 54" 16" 3.3Y — —
Power generation rate (%) 2.15" 0.65" 0.13" - —
Power generation cost (NT$ kWh™) 1.54” 348" 10.14” 2247 2.77

Y BOE (2013).
?TPC (2014).

* Conversion from Wood Fuels Handbook by Francescato and Bergomi (2009); currency exchange
rate EUR$1 =~ New Taiwan (NT) $38.04 in Dec 2014.
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Table 2. Operational information of the 4 current nuclear power plants in Taiwan in 2015

First plant
(Chinshan)

Second plant
(Kuosheng)

Commission date

Dec. 1978 July 1979 Dec. 1981 Mar. 1983 July 1984 May 1985
Installed capacity (10 MW) 63.6 63.6 98.5

Third plant Fourth plant
(Maanshan) (Lungmen)
Reactor I Reactor2 Reactor | Reactor 2 Reactor I Reactor 2 Reactor | Reactor 2
shut down
98.5 95.1 95.1 135 135
7.48" 6.67" 7.6"

Power generation rate (%) 4.46"

“ Reference value of the total generating capacity in 2014.

® Reference value of the total generating capacity in 2013.
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Table 3. Sensitivity analytical results of the capacity of woody bioenergy substituted for the
fourth nuclear power plant based on output fluctuations

. . Case 1: Case 2: . Case 3: Case 4:
Context simulation Original . .
drops 40% drops 20% rises 20%  rises 40%
Annual output (10* ton) 56 75 94 113 132
Annual electricity generation capacity (10° kWh) 4.9 6.6 8.2 9.8 11.5
Substitution rate for nuclear power generation (%) 2.5 34 4.2 5 5.9
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Fig. 3. The schemes to promote woody bioenergy based on different stages.
(Resource: Central Weather Bureau Seismological Center 2015)
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