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Introduction

The 15th meeting of the Expert Group on New and Renewable Energy Technologies (NRET) was held on October 18-19, 1999 in Bangkok, and was hosted by Thailand.  The meeting was chaired by Dr. Liang-Jyi Fang, Deputy General Director, Energy and Resources Laboratories, Industrial Technology Research Institute.  Attendance included representatives from, Indonesia, Japan, Korea, Malaysia, Philippines, Chinese Taipei, Thailand, and the United States of America.

The Chairman, Mr. Liang-Jyi Fang, convened the meeting, thanking the National Energy Policy Office (NEPO) of Thailand for hosting the meeting.  He also thanked all the economies that assisted in the relief effort for the recent earthquake in Taiwan.  He also thanked NEDO for hosting a back-to-back meeting on the topic 1999 – 2000 APEC Energy R&D and Technology Transfer under the theme “Surmounting the Barriers to Renewable Energy Introduction.”

A final agenda was distributed, reviewed, and approved as tabled.

Opening Address

Dr. Piyasavasti Amranand, Secretary General

National Energy Policy Office, Thailand

Dr. Piyasavasti Amranand pointed out the need for acceleration of renewable energy development especially under the current economic situations in the region.  Dr. Piyasavasti Amranand stressed that there is tremendous potential for collaboration among the APEC economies since there is a common interest to reduce fossil fuel consumption.  This collaboration can lead to a wider utilization of renewable energy in the region.

1.
New and Renewable Energy Technologies in Thailand

Dr. Pongpisit Viseshakul 

Director, Energy Conservation and Renewable Energy Division

National Energy Policy Office

An overall picture of energy consumption in Thailand was presented, showing potential development of renewable energy as a main source of energy in the future. In Thailand, the Energy Conservation Promotion Fund under the Energy Conservation Promotion Act 1992 provides financial assistance in the promotion of renewable energy utilization. The source of the Fund comes from a fuel tax – 0.04 baht per liter of gasoline, diesel, and fuel oil, amounting to about 1,400 million baht per year.  There is currently 14 billion baht in the Fund.  The Fund is used to support energy efficiency and renewable energy programs, and is managed by the National Energy Policy Council.  The Energy Promotion Program of Thailand consists of three sub-programs, namely the Compulsory, Voluntary and Complementary Programs.

The Compulsory Program deals with energy conservation in designated factories and buildings as enforced by laws and regulations.

The Voluntary Program is charged with the promotion of wider applications of renewable energy.  The projects implemented are related to three main areas, i.e. dissemination, demonstration and human resource development.  Examples of successful projects include:

· Biogas for Power Generation in Livestock Farms – Apart from power generated by biogas for on-site utilization, the system also helps treat livestock wastewater.  The by-product, organic fertilizer, can be used to enrich the soil.

· Energy Conservation in Tobacco Curing  -- new technology has been introduced, saving 67-70% of fuel (lignite, fuel wood, charcoal) used, hence 70% less pollution.

· High-Efficient Ceramic Kiln

· Roof-Top PV Grid Connected Demonstration Project

· PV-Pumping for Village Water Supply 

· Hybrid Power System for National Parks and Wildlife Sanctuaries

· PV for Power Generation on Islands

· Solar Water Heater

· Solar Herbicide Extracting System

· Solar Energy Technology in the Vegetable Drying Industry

· Green Fuel Briquette

· High Energy-Efficient Cooking Stoves –an innovation of Thailand, saving up to 30-50% of charcoal.

· Energy-Efficient Brick-Firing Kiln

· Energy Park 

· Biogas from Landfill

· Energy-Efficient Crematoriums

The Complementary Program is another program under the ENCON Program.  Some of major projects implemented under this program are:
· Development of school curriculum (600-4,000 schools will learn about energy and how to use energy efficiently);

· Engineering and Architecture (courses related to energy conservation are provided for engineers and architects to be aware of the issue so that they can apply it in their fields of work);

· Undergraduate and post graduate research (funding and support for energy research are provided);

· Public Awareness campaign, stimulating the public to use energy efficiently and economically.  The campaign has been very successful.  It is expected that 80% of people know about the campaign and know how to save energy.

The 2nd Phase of the Energy Conservation Program (2000-2004) includes the following additional activities:

· SMEs (promotion of energy conservation in non-designated factories and buildings);

· Promotion of Small Power Producers (SPP) using renewable energy; it is expected that 300 MW of electricity produced by SPP using renewable energy can be connected to the grid in the next five years;

· Transportation – introduction of new public transportation system

· Reuse and Recycle

The total 5-years’ funding for compulsory, voluntary, and complementary programs is set at 29,000 million baht.  The investment is considered worthwhile since the expected return will be at the value of 197,650 million baht in 15 years’ time.

2.
Individual Economy Presentations on Economy Specific Policies which Support New and Renewable Energy Technologies

Chinese Taipei

Mr. Fang described the current situation of Chinese Taipei’s renewable energy situation.  Renewable energy should consist of 3% of the total energy supply by the year 2020.  This does not include hydro.  Currently, renewable only accounts for 0.5%, and 3% will be a big improvement.  At present, there is a five-year program to invest US$100 million on renewable energy, such as biomass, wind, geothermal, and PV.  Solar water heating currently accounts for the largest renewable energy use in the Chinese Taipei.

Indonesia

Mr. Kamaruddin presented a background of Indonesia’s activities in renewable energy.  There are ample opportunities and business incentives for applications in the 13 Integrated Regional Economic Development locations in the Eastern region of Indonesia.  Namely on Kalimantan, Sulawesi, East and West Nusatenggara, and the Moluecas and Irian Jaya provinces.  Some of the main barriers to renewable energy applications in these areas are:

· Far from potential market;

· Scarcity in skilled labor;

· Low mobility of people;

· Lack of investment interest from private sector;

· Inadequate basic infrastructure.

Mr. Kamaruddin explained the overall process flowchart of how to overcome barriers to developing new energy technologies in Indonesia.  An important aspect is training of local people in terms of the technical and management aspects.  Training should be continuous.

Mr. Kamaruddin showed several examples of solar drying projects to the meeting.  In the case of coffee drying, the best performance resulted in drying efficiency of about 5.2 MJ/kg water.  Other drying projects include chilies, meat, fish, and seaweed.  It takes two days to dry fish, for example, and the payback period is less than three years.  A barrier is that there is still a need for renewable energy analysis which takes into consideration the socio-economic, cultural and technical aspects.  Training, in both technical and management aspects, is also required.

The following is a highlight of the ensuing discussion:
· Indonesia has already launched renewable energy programs across the country, particularly on the outer islands of Java.  However, as long as the program is not related to productive use, further penetration of the technology will be hindered.

·  Many stakeholders are involved in the new national renewable energy society, including the private sector, academics, and government.

Japan

Mr. Miyazaki presented the activities of NEDO and Japan’s commitment to reduce GHG 6% below 1990 levels.  Japan currently has two AIJ projects in Thailand, three in the People’s Republic of China, one in Vietnam and two in Indonesia.  The AIJ projects in Thailand concern the effective utilization of energy in renewable energy-heating furnace in steel industry (SISCO Project) and paper pulp industry.  The expected saving from the steel plant project is 6%.  The expected results of energy conservation and reduction of GHG emissions is 72,200 tons of carbon per year.

Korea

Mr. Dae Gyun Oh presented Korea’s approach to promoting new and renewable energy through the use of research and development (R&D) and demonstration programs.  R&D is important because it is considered to be the first step in promoting renewable energy in Korea.  The nation has set a target of 2% of NRE in total energy consumption by 2006.  Much of the R&D budget (87%) has been invested in fuel cells, PV, biomass, IGCC, waste energy and solar thermal.  The main objective of the demonstration program is to increase the commercialization of NRE technologies.  Both the central government and the private sector are involved with demonstration projects.

There is a lot of research in PV, and there has been some investment in fuel cells.  However, the private sector believes the PV market is very small in Korea.  The Korean government may not be very motivated to promote renewable energy because the electricity grid already covers the entire country.

Malaysia

Mr. Mohd Zamzam Jaafar presented an introduction of Pusat Tenaga Malaysia or Malaysia Energy Centre which was established in May 1998. The Centre is designated the guardian of Malaysia energy database, performs energy modeling and policy analysis as well as promotes energy efficiency, and renewable energy projects in Malaysia. 

The Centre receives its annual operating budget from the Government of Malaysia but funding for energy research projects are normally obtained from other sources e.g. the Malaysian Electricity Supply Industry Trust Account (MESITA). 

In Malaysia, over 90% of total commercial primary energy supply is attributed to hydrocarbon sources (oil & gas) and gas accounts for nearly 70% of electricity production. The Government intends to expand the present four-fuel diversification policy to include renewable energy as the fifth fuel. Recurring savings from energy efficiency program is also considered as renewable energy.

Malaysia focuses on three renewable energy resources i.e. biomass, solar and potential “waste-to-energy” projects e.g. landfill gas. In order to attract the participation of private sector in renewable energy projects, Malaysia concentrates on projects which have large business potential and are financially attractive.  The possibility of replication is another  important consideration.

The Philippines

Mr. Fortunato Sibayan discussed the Philippine program called Energy Resources for the Alleviation of Poverty (ERAP).  Some of the objectives of the ERAP program are to generate more economic opportunities in the rural areas, and to remove barriers to new and renewable energy resources.  Since most of the projects in the past have been purely government funded, a goal of the program is to increase more private sector participation.

The ERAP Barangay Electrification Program (PEP 1999-2008) aims to electrify at least 90% of the country’s Barangays by the year 2004.  Having a grid connection will increase income-generating activities and address social issues such as urban migration.  In areas where grid extension is not possible, having new and renewable energy will also allow people in rural areas to increase their quality of life.

United States

Mr. David Renne provided a description of the most recent policy developments in the U.S. that support renewable energy.  The following is a list of the policy mechanisms:

· Portfolio of Renewable Energy Supply:  to have regulations requiring a certain % of energy suppliers to incorporate renewable energy into their generation mix;

· System Benefit Charge:  a utility collects a fee from customers to pay for renewable energy resources.  A recent survey has found that people in the US are willing to pay for the surcharge if they know that renewable energy is being fed into the grid.  For example, in Colorado, a wind farm has been developed and customers immediately subscribed for all of the generation capacity from the wind farm;

· Net-Metering:  metering arrangement that allows customers to “sell” electricity back to the grid.  For example, residential customers having PV home systems can sell excess power to the grid;

· Loan Programs can allow customers to pay for renewable energy systems over a long period of time;

· Electricity Restructuring:  to introduce competition into the electricity sector; utility systems in 14 out of 50 states have been restructured.

All of these activities and policies are expected to increase renewable energy by about 500 MW by the year 2010.  In fact, the Clinton Administration has a proposal to Congress to increase the total renewable energy share in the U.S. to 7% by 2010.

The following highlights the discussion:

· “Personal generation” is also very interesting because there is a growing change away from centralized generation to distributed generation.  Since most of the Asian economies are undergoing restructuring of the electricity sector, it is important to learn from the successes and failures of the US.

· At the state level, there are a number of utilities that are interested in international cooperation activities. For example, Oregon has a fund (Oregon Climate Change Trust) for supporting bilateral projects that reduce GHG emissions.

· Mr. Fang mentioned that although the system benefit charge may have worked well in the US, but the conditions in Asia may not yet support the scheme. 

3.
Progress/Status of Current Projects

Development of Analytic Methodologies to Incorporate Renewable Energy in Domestic Energy and Economic Planning

Dr. Duangjai Intarapravich reported the results from the project she recently completed for APEC which compared and analyzed three energy and economic planning models.  It was suspected that the existing energy models were not adequate tools for evaluating RET penetration at the economy level.  Therefore, the objective of the study was to identify, assess, and improve analytical methodologies to incorporate renewable energy options in an economy’s energy and economic planning.

There are three main tasks in the project:

· Identify and assess existing analytical energy models regarding the inclusion of renewable energy;

· Identify and assess the uses of the existing energy models in APEC economies; and

· Identify important factors and attributes of renewable energy resources that modelers should take into consideration.

Three models were considered in this study: ENPEP, MARKAL, and LEAP.  Each of the models has its own distinctive advantages and disadvantages, as outlined in Dr. Duangjai’s report.  The models were used to analyze specific economies as follows:  Thailand (ENPEP), Indonesia (MARKAL), Philippines (MARKAL), and PRC (LEAP).

The study found that the determinants of renewable energy supply include availability of supply, costs of resources, costs of technologies, etc.  A major conclusion of the study is that existing models like ENPEP and MARKAL can present a reasonable picture of renewable energy if the necessary information is available and the models are utilized to their full potential.  Dr. Duangjai also stressed the need to have experts in renewable energy and experts in modeling to collaborate in order to obtain the best understanding of potential for renewable energy in economy level energy and economic plans.

Integrating Renewables into National Energy Planning Models in APEC Economies

Mr. Bloyd discussed this project, which was implemented by National Renewable Energy Laboratory (NREL) in support of the project Development of Analytic Methodologies to Incorporate Renewable Energy in Domestic Energy and Economic Planning.  A major conclusion of this study was that the best representation of renewable energy’s potential in an economy would come from a “soft” linkage of technology specific models and economy level models.

1999-2000 APEC Energy R&D and Technology Transfer Seminar

Mr. Hayashi of NEDO announced and invited all the participants to the 1999-2000 APEC Energy R&D and Technology Transfer Seminar, organized by NEDO in cooperation with NEPO.

Workshop on the Technology Development and Utilization of Renewable Energy 

Mr. Fang discussed the summary of the workshop, held on 22-26 March 1999 in Chinese Taipei.

Economy Level Renewable Energy Roadmaps 

Mr. Bloyd announced that the APEC secretariat has approved the project proposal, and bidding will go out in the U.S.  Mr. Zamzam said that he hoped, if possible, that  a study on the expectations of what the private sector requires in order to attract their involvement in renewable energy projects and activities could be included in the project.

Overview of Renewable Energy Modeling in Rural China

Mr. David Renne provided an overview of this project directed at understanding how renewable energy can be incorporated into the electrical energy supply of rural villages in China.  NREL has developed a model call the Hybrid Optimization Model for Electric Renewables (HOMER).  The model optimizes the most appropriate mix of energy resources for a rural village.  The current status of the project is that model runs have been completed. All APEC Energy and Resources Working Group members will receive the report.

A major finding of this study is that this modeling approach has been found to be useful in assisting rural villages in incorporating renewable energy into the current electrical energy supply, and helps improve the environment and economic activities of China’s rural areas.

One of the comments from the group during the ensuing discussion was that is important to implement the results of the model runs at the local level.  Although the project does not have a training component at the local level, the study team is planning to propose it as the next phase of the study.  Another comment was that there are external factors that can invalidate the results of modeling and planning, such as the migration of people from rural areas.  Therefore, it is necessary to have long-term planning in order to take into account the time-dependent variables.

4.
Discussion of New Initiatives

Mr. Bloyd led a discussion of the procedures to propose and submit new project ideas for funding by APEC.  There is an opportunity for the economies to propose new projects and initiatives for funding from the APEC Secretariat.  Individual economies can also fund their own projects.  Developed proposals are to be presented and discussed at the next expert group meeting.

Mr. Bloyd then submitted a project idea where utilities that have implemented renewable energy programs and incorporated renewable energy into the restructuring process would share their experience with the APEC economies.  There is interest from the US side to follow up with this type of activity.  The aim is to develop mentoring relationships among APEC utilities to lead to foster business relationships that would lead to actual projects.

Mr. Renne then presented a specific proposal that would develop mentoring relationships between members of the Utility PV Group (UPVG) with APEC utilities in order to increase the APEC utilities’ interest in PV applications.  The proposal has been presented to members of the UPVG.  A first step might be to conduct a workshop to share experiences and foster discussions between UPVG members and APEC utilities.  This proposal would address need for APEC utilities to learn more about decentralized and distributed generation using renewable technologies.  The US agreed to circulate a proposal to the Expert Group on the development of a utility mentoring program.

5.
Recent Advances in Fuel Cells

Mr. Renne reviewed some recent advances in fuel cell technologies.  Most of the discussion about fuel cells has been concerning transportation, but there are also some utility applications.  A fuel cell basically is the reverse of electrolysis. 

Many major automotive companies have put effort into researching and developing fuel cell powered vehicles.  Fuel cells can also play an important role in distributed generation and as a way of “storing and transporting” renewable energy.  We could see a significant market penetration of fuel cells within the next 4-5 years.

Some of the issues concerning fuel cells are its high cost, its need to have a clean input fuel material, and maintenance. The current cost of fuel cells ranges between US$ 3 to 5 per watt.

6.
Discussion on the Expert Group Implementation Plan

Mr. Bloyd led a discussion of the expert group implementation plan based on the examination of the past discussions associated with the Expert Group.  Therefore Mr. Bloyd proposes a simple 4 step Implementation Plan to increase the use of new and renewable energy technologies in the APEC region:

1. Resource assessment:  this is the critical first step;

2. Technology characterization:  cost and performance, including that beyond the initial capital costs such as environmental and societal costs and benefits;

3. Technology implementation:  modeling and implementing the projects;

4. Renewable energy infrastructure:  financing training, business development, policies are necessary because it is important to create an environment that fosters renewable energy development and sustain its implementation.  It has been observed that a major reason to why renewable energy projects fail is not because of the technology itself, but because of the lack of a supporting infrastructure.

The Implementation Plan is a guideline for the Expert Group, and experiences acquired in going through the four step process can be posted at the NRET website and discussed at future expert group meetings.  At each meeting, it was proposed that the expert group review the status of one of the four basic steps.  It was further proposed that the  status of the four key areas be recorded and updated on the NRET internet home page which is being developed.

Following the presentation, the member economies of the Expert Group accepted the proposed implementation plan by consensus, and Mr. Bloyd agreed to draft up a 1-2 page plan based on the above four steps.

7. 
NRET Administration and Operations

Mr. Fang stated that his time as chair of this expert group has expired.  He asked the group if anyone would like to take over the responsibility of the chair.  Mr. Fang nominated the U.S. to be the chair as well as secretariat for the next two years.  Mr. Bloyd accepted the nomination for the U.S.  The Expert Group then endorsed the nomination by consensus.

The next expert group meeting was proposed to be held in the Philippines subject to official approval by the Secretary of the Philippines Department of Energy.  The Secretariat will announce the exact date at a later time.  The group expressed their thanks to the National Energy Policy Office of Thailand for hosting the meeting.  Following the approval of the minutes, the Expert Group also thanked Mr. Fang for his exceptional leadership during the past three years.

With that, the Chairman closed the fifteenth New and Renewable Energy Technologies Expert Group Meeting.
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