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Abstract

The goal of 3% renewable energies utilization for Chinese Taipei by 2020 was set at the National Energy Conference held in May 1998.  After the conference, a group of experts drafted a report on “The New and Clean Energies Utilization Potential in Chinese Taipei”, and NT$5 billions over the next five years for R&D and promotions of renewable energies were also committed.  Many promotion projects have already been launched, including the administrative codes for the subsidies of solar hot water heater, the demonstration of wind-power and solar PV systems, which were effective since January, March and May 2000, respectively.  By the end of 2000, preferential tax status and low interest loan were allowed for investment in renewable energy equipments.  In order to speed-up the promotion of renewable, a Renewable Energy Promotion Program were drafted by the Energy Commission to identify all potential obstacles for the rapid utilization of renewables.  This executive order was approved on January 2002.  Finally, a draft of the Renewable Energy Act is now finalized and will be sent to the Legislators for approval into Law this year.

All the above mentioned activities usher in a new era for the utilization of renewable energies for Chinese Taipei.  The 3% target by 2020 would be a saving of about 5 MKLOE of conventional energy, which amount to a CO2 emission reduction of 28 mt/yr.  Even though we are just beginning the long quest toward the 3% goal, but it is nonetheless a proper and exciting beginning.  This report provides a more detail account of the strategy, plans and status for the R&D and promotion of renewable energies in 2001.

Background

Utilization of Renewable Energy (RE) has been included as the primary focus for promotion under both Sustainable Development and Global Warming Agendas.  The main advantages of RE include:

(1) They are clean energies and can be harvested domestically and sustain ably,

(2) They are recyclable and can replace the use of conventional energies,

(3) Proactive promotion of RE in a proper and strategic manner can aid in the establishment of domestic industries and create jobs locally.

However, no all REs are created equal.  Some of them are already quite competitive with conventional form of energies and power generations, while others were still under early development and demonstration stages.  Hydro-power, geothermal and bio-mass have been well developed and commercialized and can be used as base-load power generation, and accounted for almost all of the current RE utilizations.  On the other hand, wind power is now a competitive and widely available technology, but have the disadvantage of its unstable and unpredictable output; solar photovoltaic (PV) has large potential but are still too expensive to be widely applicable for domestic power generations.  Hence, many OECD countries have adopted comprehensive RE policy and promotion programs to speed-up the utilization of REs.

Shortly after the Kyoto Protocol of 1997, a goal of 3% renewable energies utilization for Chinese Taipei by 2020 was set at the National Energy Conference held in May 1998.  After the conference, a group of experts drafted a report on “The New and Clean Energies Utilization Potential in Chinese Taipei”, and NT$5 billions over the next five years for R&D and promotions of renewable energies were also committed.
The Energy Commission started sponsoring significantly breeder R&D and promotion projects starting July 1999, mostly carried out by the New Energy Research Division, Energy and Resources Laboratory (ERL) of the Industrial Technology Research Institute (ITRI).  By January 2000, the first of the three administrative codes, the subsidies of solar hot water heater was announced.  It was followed by the demonstration of wind-power and solar PV systems, which were effective since March and May 2000, respectively.  Preferential tax status and low interest loan were allowed for investment in renewable energy equipments by the end of 2000.

However, the execution of the promotion programs encountered many initial non-technical obstacles, which delayed the achievement of annual promotion target for year 2000.  By early 2001, consensus was reached that a Renewable Energy Act (REA) would be needed. A draft of REA together with a Renewable Energy Promotion Program (REPP), in the form of an executive order, were drafted by the Energy Commission, with help from ERL.  The REPP was formulated as an interim executive order, identifying all potential obstacles and major issues that need the cooperation of all involved parties, and assigned a high level coordinator to resolve those issues and speed-up the promotion and utilization of RE.  The REPP was finally approved on January 2002.  Finally, the draft of REA is now finalized and will soon be sent to the Legislators for approval into Law.

The RE Target and Strategy for Chinese Taipei
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Fig 2.  Annual installation of solar water

 heaters for Chinese Taipei
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By June 1998, the 3% target for RE utilization has been officially approved as part of the energy policy.  A comprehensive report on “The New and Clean Energies Utilization Potential in Chinese Taipei” was compiled and issued in May 1999.  It has been used as the basis for the formulation of the 3% RE target as shown in Figure 1 below:
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Major measures adopted by Chinese Taipei for the promotion of RE utilization include the following:

(1) To utilize varying strategies for RE technology in different phases of development and commercialization (see Tables 1 & 2);

(2) To formulate appropriate incentive measures to promote RE (see Table 3);

(3) To coordinate all parties toward the promotion of RE by the adoption and execution of REPP; and

(4) To seek rapid passage of the REA to set a firm foundation and commitment on utilization of RE.
Table 1  Utilize varying strategies for RE technology in different phases

	Phase I: Research and Development Phase
	Technologies and new products under development

	PhaseⅡ:Demonstration Phase
	Government-supported field study focussing on validating technology and  educating people to raise awareness 

	PhaseⅢ:Promotion Phase
	Promoting utilization through subsidy program to stimulate market size. 

	PhaseⅣ:Dissemination Phase
	Promoting utilization through education and public awareness program.


Table 2  Phase of progress and strategy for various RE development in Chinese Taipei
	              Period

item
	Phase of  Progress and strategy

	
	2000-2004
	2005(2010
	2011-2020

	(1).solar  thermal
	Spreading (in progress)
	dissemination
	dissemination

	(2).solar  photo-voltaic
	Demonstration(in progress);

Establishment of domestic 

PV industry
	spreading
	dissemination

	(3).wind
	Demonstration 
	Spreading
	dissemination

	(4).geothermal
	Demonstration
	Spreading
	dissemination

	(5).hydro power
	Spreading
	dissemination

	(6).gasohol
	R&D demonstration
	Spreading
	dissemination

	(7).biodiesel
	R&D and demonstration
	Spreading
	dissemination

	(8).biomass gasification    for power generation
	R&D
	Spreading
	dissemination

	(9)hydrogen from biomes
	R&D
	Spreading
	dissemination

	(10)ocean  thermal
	Small-scale R&D; interrelation  cooperation; then
	Small-scale demonstration

After key technology 

breakthrough

	(11).biogas power
	Spreading
	Spreading
	dissemination

	(12).biogas 
	Spreading
	dissemination

	(13).power from waste combustion
	Spreading(in progress)
	dissemination
	dissemination


Table 3  Various incentive programs for RE in Chinese Taipei
	Incentive Measures
	Subsidy Means
	Ratio of subsidy to install. cost
	Object of subsidy

	System Subsidy
	Subsidy Laws for Buying Solar Thermal Systems (pub. Jan. 26, 2000) 
	Subsided based on type and effective area of collector ( in NT$/m2)
	15~20%
	1. End-user (citizen or corporate persons) buying approved products 

2. Only new products

	
	
	Taiwan  dist. Islands
	
	

	
	
	1.covered flat plate:  1,500  3,000  

2.vacuum tube:      1,500  3,000

3.uncovered flat plate: 1,000  2,500

4. others:          approved by case
	
	

	
	Subsidy Laws for Demo. Of Wind Power System (pub. March 22, 2000)
	 < NT$1,6000/kW
	<50%
	Citizen or corporate person buying demo system in Taiwan and her distant islands

	
	Subsidy Laws for Demo. of Photovoltaic System (Pub. May 31, 2000)
	1. stand-alone: < NT$110,000/kWp

2. grid-connected: < NT$150,000/kWp
	<50%
	Citizen or corporate person buying demo system in Taiwan and her distant islands

	Tax Exemption & Financial Load  
	Industry Promotion Laws (pub. Oct.31, 1999)
	1. exemption of business earning tax 10-20%

2. two year of early depreciation

3. low interest loan: discount 2.125%~2.25% of interest rate of primary loan of Chiao-Tung Bank
	-
	Only company which buying a solar thermal system, a photovoltaic system, or a small hydraulic power system 

	
	Investment Exemption Regulations for Companies buying Energy Conservative Machines or Using Machines or Technologies by New & Clean Energy (rev. July 19, 2000)
	4. 
	
	

	
	
	1. 
	
	1. 

	Rate of Buying Electricity
	1. Buying up with the electricity price of cogeneration power plants ( > 20% cap)

2. subsidy program of biogas power system of waste farm
	-
	2. small hydraulic, geothermal, and waste power system 

3. biogas power system form waste farm


Five-Year Promotion Program for RE

A five-year program for the promotion of RE have been adopted by the Energy Commission starting in 2000.  The promotional target for 2000-2004 has been established as shown in Table 4.

The experience for 2000, however, has been a mixture of good and bad news.  On the positive side, three administrative codes for the promotion of RE were successfully launched.  The first one was effective since January 2000 for the subsidies of solar hot water heater.  It was followed by the promotion of wind-power and solar PV systems through equipment subsidies,  which  were

Table 4  RE promotion target for 2000-2004
	Type of RE
	2000-2004
	Energy Production in 2004

	
	Capacity Increment
	MKLOE

	Solar Water Heater
	8.0×105m2
	0.122

	PV Cell
	6.7MW
	0.003

	Wind Power
	18MW
	0.011

	Small Hydropower
	32.5MW
	0.130

	Geothermal Energy
	10MW
	0.017

	Energy for Waste
	223MW
	1.142

	Total
	290.2MW
	1.425


effective since March and May 2000, respectively.  By the end of 2000, preferential tax status and low interest loan were permitted for investment into renewable energy equipments.  With these measures, the new era for the promotion of RE in Chinese Taipei has begun.

The results of RE promotion for 2000, however, have been less than satisfactory.  At the end of 2000, the first year promotion target for both solar hot water heater and PV systems were not achieved, and there was only one successful wind-power installation in 2000.

A careful review of the situation was conducted.  It was obvious that there are many more non-technical barriers than anticipated for the promotion of RE.  The Energy Commission, with the help of ERL, thus started the drafting of a Renewable Energy Act (REA).  In addition, a Renewable Energy Promotion Program (REPP) in the form of an executive order would also be needed to coordinate all parties involved toward the rapid removal of all administrative barriers towards the promotion of RE.  These two tasks were identified as major action items for 2001. 

Results of RE promotion for 2001

2001 has been a fruitful year with many milestones achieved for the promotion of RE for Chinese Taipei.

After countless sessions on the drafting of REPP, followed by many meetings to coordinate all ministries and departments involved, the REPP has finally been submitted and approved as an executive order by January 2002.  It assigned the Council for Economic Planning & Development as the coordinating body in the removal of all administrative barriers towards the promotion of RE.  Several key demonstration sites have been identified, the first case is a geothermal generation project in Ilan county, which has already been announced as a BOT project on December 2001.  The second case is to conduct a study on PenHu Island to demonstrate a high-penetration wind-power installation.

To sustain the long-term viability of RE utilizations, consensus has been reached that a Renewable Energy Act (REA) would be needed.  With the help of ERL, the Energy Commission conducted extensive survey and analysis of  RE policies at various OECD nations.  These information were used to formulate the draft of the REA for Chinese Taipei.  By the end of 2001, many coordinating meetings had been held to incorporate opinions from all parties.  The passage of REA into Law would be the main task for 2002.

The promotion of solar hot water systems had been one of the most successful program undertaken.  After a six-year promotion program from 1986-1992, a total of 310,000 m2 of collector surface were installed, with a market growth from 5000 m2/yr up to about 60,000 m2/yr.  The annual installation peaked at around 90,000 m2/yr by 1995 has since declined back to about 60,000 m2/yr due to economic slowdown.  After two year of the new five-year promotion program, the annual installation has risen back to 75,000m2/yr (see Figure 2).
The promotion of solar PV has met more difficulties.  After years of R&D activities, there are now four companies manufacturing PV cells, with about 5MW annual production capacities.  After the first two years, there were 50 PV system applications, with 21 case under constructions and a total capacities of 0.17 MW.  The most notable case is a 10 kW PV system installed at the Presidential Palace to provide for the hallway exhibitions lightings.  

The promotion of wind-power resulted in 5.0 MW of installed capacity by the end of 2001, and another 3.5 MW under construction.  The first wind-power site at Mai-Liao has completed a full year of operation by December 2001.  The data shown that wind-sites at many western coastlines and off-shore islands are able to produce over 3000 hrs of full-load operations, and are excellent wind-power sites.

Chinese Taipei lies on major geological fault-lines along the pacific rim, and has abundant geothermal resources.  An early estimate by ERL put the total potential at up to 1,000 MW.  Ilan county has been on the forefront in the promotion of geothermal development for years. By the end of 2001, all preparation for a multi-purpose geothermal BOT project had been completed and it was officially announced on January 2002.

Similar to OECD nations, bio-mass has been the major contributor toward the RE utilization to-date for Chinese Taipei.  Power generation from municipal waste incinerators accounted for about 2/3 of the RE utilizations (excluding large hydro-powers) in 1999, the base year.  Over the last two years,  four power plants using bio-gas from waste dump-sites have been installed with a total capacity of 21.8 MW.  R&D into Refuse-derived fuels (RDFs) have yield good results and full-scale demonstration plants are currently underway.

There have been several projects on the study of alternative transportation fuels conducted to date.  In 2001, a feasibility study jointly sponsored by ERL and American Soybean Association (ASA) on the application of bio-diesel in Chinese Taipei provided a good foundation for the promotion of bio-diesel.  This year, a three-way demonstration project between ERL, ASA and Taipei City government will commence, using bio-diesel on city garbage trucks. 

In summary, 2001 have been an exciting and fruitful year for the promotion of RE utilizations for Chinese Taipei.
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