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I. EXECUTIVE SUMMARY

The City of Bangkok adds 10,000 new vehicles to the road each month, causing
air pollution to reach danger levels on a daily basis. The primary mode of
transportation for most Thais is still the three-wheeled tuk-tuk taxi. Tuk-tuk
contributions to the poor air quality are largely due not only to the number of tuk-
tuks on the road, but also to the fact that tuk-tuks utilize refurbished two cycle
engines for power. At the request of the USAID mission in Thailand, two experts
from the Electric Power Research Institute and two experts from Advanced Electric
Car Technology traveled to Bangkok to determine whether the tuk-tuks are likely
candidates for conversion to non-polluting electric power.

This exchange, was conducted under the auspices of the United States-Asia
Environmental Partnership (US-AEP), through a Cooperative Agreement with the
World Environment Center (WEC). The assessment was to include: a
demonstration of a recently converted electric tuk-tuk, review of tuk-tuk
manufacturing facilities and capabilities, review of market potential, and
determination of Thai government support and potential subsidies. The
conversion was a joint effort between Advanced Electric Car Technology (AECT)
and the Electric Power Research Institute (EPRI).

The potential for electric tuk-tuks in Thailand is tremendous. The key to
successful implementation of an electric tuk-tuk fleet rests more on government
and utility support than it does on technology. The fact is that the technology
exists and was successfully demonstrated during this visit. However, without
government support in the form of subsidies, air poliution tax credits, etcetera, the
vision of an electric fleet can not be met. In Thailand, this support does exist.
Equally important, the two electric distribution utilities, PEA and MEA, both
support the idea. This support will be key in providing the necessary
infrastructure to support an electric vehicle fleet.

The secondary purpnse of the visit was to explore the needs of the Thai utility
industry, identify opportunities for application of U.S.-developed technologies to
meet these needs, and develop a plan for a long term relationship between the
Thai utilities and EPRI.

The challenges facing the utility industry in Thailand are numerous as rapid
economic growth has produced an annual utility growth rate of 10 percent.
Simply meeting the new demand for electricity is a challenge that has proven
difficult to achieve through generation additions alone. Besides the capital
intensive requirements for new generating plants, there are also associated
environmental impacts that outweigh the importance of electricity supply. These
environmental impacts range from air quality problems with fossil plants to natural



resource destruction with hydroelectric plants. As high growth rates continue,
other problems surface related to environmental concerns, system reliability, and
plant life extensions. The pressures associated with operating under this variety of
problems require that the Thai utilities have access to a research and

development organization (such as EPRI) that can provide products and services
for direct application by the utilities and their customers. This type of support and
expertise is currently unavailable in Thailand today.



!l. INTRODUCTION

The Electric Power Research Institute (EPRI) is a not-for-profit research,
development, and deployment firm for the electric utility industry. EPRI currently
supports scme 1600 projects ranging from advanced power plant technologies to
high efficiency cooling equipment. EPRI is funded by voluntary contributions from
member companies in the United States, as well as international members from
three other continents.

On October 23 through November 2, 1993, EPRI provided two volunteer
specialists, David Porter and Edwin Riddell, to visit Thailand and meet with
government, industry, and utility officials. In addition, Advanced Electric Car
Technology, Inc. (AECT) also provided two volunteer specialists, Chaz Haba and
Richard Mayer. The primary purpose of this visit was to assess the potential for
electric tuk-tuks. The assessment was to include demonstration of a recently
converted vehicle, review of tuk-tuk manufacturing facilities and capabilities, review
of market potential, and determination of Thai government support and potential
subsidies. This report describes the specialists' findings, conclusions, and
recommendations.

The specialists found a large potential for electric tuk-tuks in Thailand. The
current tuk-tuks, utilizing two-cycle engines, greatly contribute to the poor air
quality. The manufacture of tuk-tuks in Thailand is currently 300 per month.
However, the opening of a new factory by Pholasith Tuk-Tuk will increase capacity
to 1000 units per month. While all new units do not stay in Thailand, significant
numbers do remain and will continue to contribute to air poliution problems
unless an alternative, nonpolluting vehicle design is adopted. Achievement of this
is a high priority of the Thai government.

The EPRI representatives had a secondary purpose to explore the needs of the
Thai utility industry and to foster a long-term relationship between EPRI and the
Thai utilities. Given the challenges facing the Thai utility industry, it would greatly
benefit from the availability of a research and development organization such as
EPRI.

The major issues facing the three electric utilities in Thailand are:

Supply Capabilities: Continued high growth rates have put a premium on new
generating capacity while placing a strain on existing plant capabilities.

Reliability of Supply: These growth rates have also placed a strain on existing
transmission and distribution facilities, resulting in a diminished quality of supply
to the customers as well as significant line losses for the utilities.
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ill. DISCUSSIONS AND FINDINGS

A. Introduction

The visit to Thailand included a series of meetings culminating in a press
conference on October 29, to demonstrate the electric tuk-tuk. The volunteer
specialists met with various representatives of the private sector and utilities. All
meetings were kindly arranged by R.J. Gurley of the local U.S. Agency for
International Development (USAID) mission.

B. Meetings with Pholasith Tuk-Tuk

The week began with introcuctory meetings between key management of
Pholasith and EPRI, AECT, and USAID representatives. Preliminary discussions
were held to evaluate the successful conversion of the first tuk-tuk and to explore
the potential for future conversions in Thailand. Also included, was a thorough
inspection of the current Pholasith factory and a detailed review of the plans for
the new factory currently under construction.

Previous to the establishment of Pholasith 10 years ago, all tuk-tuks were
imported. Pholasith currently employs 150 people at a factory that fabricates all
tuk-tuk parts except the engine (used Daihatsu engines imported from Japan).
The current factory can produce 1000 units per month and exports 50 percent of
its new units. Chief export customers are South Africa, Cambodia, China, and
Vietnam.

The tuk-tuks are excellent candidates for conversion to electric venicles due to the
way in which they are operated. Tuk-tuks are rented daily from a fleet manager
for eight hour shifts. The average shift covers a distance of approximately 200
kilometers. These shift lengths, distances traveled, and central pick-up and return
points make the viability of electric units extremely high. The central location
opens many options for charging, from central charging stations to exchangeable
battery packs.

C. Pollution Control Department Meetings

Meetings were conducted with the top two officials in the Pollution Control
Department (PCD), a Division of the Ministry of Science, Technology, and
Environment (MOSTE), to discuss Royal Thai Government support of an electric
vehicle program. The concept was fully supported by PCD with an additional
push to electrify tuk-tuks all across Thailand, not just in Bangkok. A key point in
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support of the project was that PCD wants to assist in the testing phase to ensure
that the demonstrations are working demonstrations (i.e., electric tuk-tuks are
actually on the street as taxis, aelivery vehicles, etc.) and not just displays.

Major support was provided in the form of verbal commitments by the PCD to
provide the following incentives for manufacturers and purchasers of electric tuk-
tuks.

5 to 7 year income tax exemptions

low to no interest loans

tax exempt import status (for electric components)
purchase incentives

D. Tuk-tuk Demonstration and Press Conference

The first week's activities were culminated with a demonstration and press
conference at the Queen'’s Sirikat Convention Center. Presentations were made
by the Minister of MOSTE, the U.S. Ambassador, the President of Pholasith,
USAID (Tom Reese), AECT (Chaz Haba), and EPRI (David Porter) prior to the
actual demonstration. The support and favorable publicity afforded this effort
served to impress all involved with the potential for success of an on-going effort
to electrify tuk-tuks.

E. Provincial Electric Authority (PEA)

Two separate meetings were held with PEA. Meetings included senior technical
staff as well as senior management. PEA is the rural supplier for Thailand,
carrying electricity over 510,000 square meters of territory. PEA has numerous
problems requiring technical support and hardware solutions which are the resuit
of years of purchasing from the low-cost suppliers (typically iow grade Japanese
equipment).

Important issues to PEA are:
power quality and system reliability

energy losses (due to line losses)
* the need for underground technology and installation/operation



F. Electricity Generating Authority of Thailand (EGAT)

As the chief supplier of electricity in Thailand, EGAT has some of the same
problems as PEA while also holding a unique set of problems of its own. EGAT
supplies only 10 major industrial customers directly with all remaining power
being sold to PEA and MEA.

EGAT is the key recipient of a major World Bank loan for utility improvements
containing two key provisions: Demand Side Management (DSM) requirements,
. and plant emission improvements. The other critical issue for EGAT is poor
equipment performance. This is tied to the fact that most line hardware
purchased in the past has been low grade equipment that now sits broken down
and unused. EGAT is similar to PEA in that technical support and expertise is
needed in addition to improved hardware. EGAT does have an in-house R&D
department, but it is a one person operation that is largely ineffective.

Important issues for EGAT are:

* need for tools (software) to design, develop, implement, and evaluate DSM
programs
technologies and expertise to effectively improve plant emissions
power quality and system reliability.

G. Metropolitan Electric Authority (MEA)

MEA has problems consistent with PEA and EGAT related to system reliability and
power quality. MEA's unique problems come in the form of a service territory that
consists of the City of Bangkok. Aging infrastructure and low cost equipment
purchases (Japanese) are major contributors to operational problems for MEA.
The need for state-of-the-art underground networks is also keenly important for
MEA in order for Bangkok to continue to attract/maintain key businesses.

Important issues for MEA are:
* power quality and system reliability

need for a sophisticated underground network
* tools/assistance for implementing/evaluating DSM programs.



IV. CONCLUSIONS AND RECOMMENDATIONS

Thailand is faced with a number of growing problems related to rapid economic
growth. However, the country is capable of addressing these problems with the
appropriate outside help. Internally, Thailand enjoys great government and
monarchy support towards cleaning up the environment. The outside assistance
required is available, and could help promote U.S. technology in the region.

Based on the two primary purposes of this visit (electric tuk-tuks and utility
evaluation), the following recommendations are made,

Recommendation 1: Promote and Move Forward with the Electric
Tuk-tuk Project

The potential for the electric tuk-tuk as a viable mode of transportation is
astounding. It is rare when the fit between a technology (electric vehicle
components) and an application are matched this well. In addition, this project
has excellent Thai government support and two willing and eager entreprenaurs
ready to move forward.

Key developments that have occurred to move this effort forward to date include:
 verbal agreement to a joint venture between Pholasith and AECT

* verbal commitment by MOSTE to purchase the first 50 electric tuk-tuks as
part of the demonstration effort for the project (cost shared with AID Mission)

* formation of a joint venture between EPRI and AECT to promote vehicle
electrification (including the tuk-tuk project)

* USAID (Washington, DC) commitment to fund the first $200,000 instaliment
for the initiation of the project.

However, these are not the only commitments that need to occur in order to make
this project a commercial success. The project proposal in the Appendix is
merely Phase | of this effort, primarily the front end design and engineering work.
Funding for this scope of work wiil be approximately US $1 million, of which only
the first $200,000 has been committed. Phase i of this project will be much larger
in scope (approximately US $3 million) to get the electric tuk-tuks into regular
production. All parties involved must be mindful of a continuing need to search
for funding.
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Recommendation 2;: Establish a Long Term Relationship Between
EPRI and the Thai Utilities

There is no doubt that a long term relationship between EPRI and the Thai utilities
would be of great benefit to EGAT, PEA, and MEA. None of these utilities has any
internal research and development expertise of any consequence to be able to
meet the problems facing the industry in Thailand today. An EPRI membership
would provide this expertise critical to the utilities’ future.

There are several commitments and concessions being made by EPRI that are not
part of the normal international affiliate membership. In addition, verbal
commitment has been made by US-AEP to cost share at least one-fourth of the
membership each year for the first three years of the agreement.

The membership arrangement would be customized for Thai utility needs.
However, the areas of focus would probably include the following items based on
early interviews with key Thai utility personnel.

Demand Side Management Program: Access to the DSM program would
provide the utilities with all the necessary tools to successfully plan, establish,
and evaluate DSM programs and integrated resource planning. EPRI's DSM
program features software tools that apply to all aspects of DSM planning and
would be available to the Thai utilities if a membership relationship were
developed. In addition, there is a vast wealth of reports that document the
potential problems and successes of DSM activities in the U.S.

Environmental Division: Access to this group of programs would provide the
utilities with key technologies and tools that address the environmental impacts
of electric utilities. Technologies and tools include work related to
electromagnetic fields (effects and management), global climate management,
air quality issues (control technologies, regulations, air toxics management,
integrated analysis), ground/surface water issues, and utility waste management
(combustion by-products management).

Electrical Systems Division: Access to this group of programs will provide the
expertise and technologies necessary to improve the transmission and
distribution systems in Thailand. - Technologies and tools include work related to
Transmission and Distribution (T&D) system productivity (line loss reductions,
suburban underground systems), T&D systems equipment reliability, T&D
system capacity upgrades, and life extension of T&D systems and equipment.




Two key points related to the benefits of an EPR] membership are:

* Membership provides access to technologies and tools (hardware and
software) that would otherwise have to be purchased on the open market
through contractors for greater costs. EPRI membership includes not only
the access to software, but also training and operating expertise.

e Membership helps promote U.S. technologies. All EPRI R&D work is done
on a contract basis, principally with U.S. companies. Therefore, hardware
adaptation generally means great export potential for U.S. companies.
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SIGN-UP SHEET



EPRI

Electric Power
Recearch Institute Leadership in Science and Technology

SIGN - UP SHEET

Date:
Utility:

Address: THAILAND

Contact: DAVID PORTER Phone: Prefix 662

Presentation given by:

Name (please print) Title/ Department/Address Phone #
Anan Supataravanich lPholasith Tuk-Tuk 437 4314
Teeraporn Manawakul F’holasith Tuk-Tuk 437 4314
Henry Peck Pholasith Tuk-Tuk 437 4314
Nattawuth Udayasen EGAT 436 1220
Voranit Charoenpanit EGAT 436 1210
Chow Thupvongse GAT 436 1230
Duandas Srisomwong EGAT 436 1201
Somvonk Poshyananda [EGAT 436 3070
Kraisi Karnasuta EGAT 436 8158
Wadchara Jitnumsrup EA 589 0100
Songkran Pibalchon IPEA 589 5360
Vinus Srisombati PEA 589 3507
Naris Srinual TPEA 591 5382
Pravit Chiradeja PEA 589 3147




rage 2

Name (please print) Title Phone Number
Somchai Srirath ,I’EA 589 0100
Jirawat Chaisingprasart F’EA 589 0100
Weeraniti Saravasre r’EA 589 5097
Vorapoj Pilaslaksanakan IPEA 589 0100
Suwit Smansotivong [PEA 589 0100
Chlaupongs Chullakesa PEA 589 6063
Somsok Sirisakorn EA 589 0100
Somboon Kaosam-ang IMEA 454 1559
Wannawit Thamwanich r\dEA 2252266
Kasem Imkasorn IMEA 225 5808
Wanida Srichai WEC 235 8727
Vichit Punyahotra INSC 509 6109
Pakit Kiravanich MOSTE 248 4596
Supat Wangwongwatana MOSTE 248 4515
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APPENDIX B

BUSINESS CARDS OF PERSONS VISITED



ANAN SUPATARAVANICH
@ Managing Director

PHOLASITH TUK-TUK MOTORS CO., LTD.
Head Office / Show Room : 463-465 Machatipoke Ry, Khiong Surn, Bkk 10600
Tel: 437-4314, 437-5402, 437-6983, 438-3410. 438.0445

Fox ; 437-7675, 438-0448

Factory : 249/28 Soi Phethasem 25, Phetkasein Ry . Pusecharoen. Bhh 10160
Tel - 467-1727, 467-1522, 457.4060

fax : 4571400

PROF. DR. VICHIT PUNYAHOTRA
AAAI19150 UN.aT. 1999 qtuus'lwms

43/569-572 PRESIDENT :
Amarin Nives-Bang-Knen * Thailand Nauona! Safety Councu
Bangkok 10220 * Thai Consumer Association
Tel & Fax : 509-6109-10 ® Medica! Social Secunty Center
521-4978 *IcCcT
521-4880 * Health Group Co.

Asian Instutute of Safety-Envionment
& Energy Conservauon (Al-SEEC)
* SEECCO

U.S. and Foreign Commercial Service
AMERICAN EMBASSY

Carmine D’Aloisio
Commercial Attache

Diethetm Towers, Tower A, 3rd Floor Tel: (66-2) 255-4365-7
93/1 Wireless Road {66-2) 252.5040
Bangkok 10330 Fax: (66-2) 255.2915

WILITIUING  B95370Ly
MR. WANNAWIT THAMWANICH

suFnnmding
DEPUTY GOVERNOR (SERVICE 1)

METROPOLITAN ELECTRICITY AUTHORITY &1 munmawms wnfmnima

OFFICE TEL : 225-554¢ IIPNIIUAT (M{ONUTURT 10200
¢ 250112 ExT. 5234

FAX . 226.5579 121 CHAKPHET ROAD,

TELEX : 82746 METELEC TH BANGKOK 10200 THAILAND

TEERAPORN MANAWAKUL
Assi. Monaging Director

PHOLASITH TUK-TUK MOTORS CO., LTD.

Head Office /Show Room: 463-465 Prachatipoke Rd . Khiong Surn. 8hi 10600
Tel:437-4314,437-5402,437-6983, 418.3410, 438-0445
fox:437-7675.438-0448

Factory: 249/28 S0i Phethosem 25. Phethursem Rd. Pusechuroen, BiL 10160
Tel:467-1727,467.1522,457-4060

Fox:457.1400

e UNITED STATES
"= AGENCY FOR INTERNATIONAL DEVELOPMENT

THOMAS H. REESE, Il
MISSION DIRECTOR

37 PHETCHABUR! SOI 15
PHETCHABURI ROAD
BANGKOK 10400

OFF, TEL. 255-3670
RES. TEL. 253-3950
FAX. 255-3730

W@. World Environment Center
Thailand Office

- o
IUAT ASYY
WANIDA SRICHAL
TECHNICAL PROGRAM COORNINATOR

WoaLo Enviaomuant Conrea
Swwos PLaza. Twaro Lrvy
€1/Q Sa.om Roas,
BanGaax, Bancaon 10560
Traano

T (662) 23597277

Fax: 237 6690

Metropolitan Electricity Authority
121 Chakphet Rd, Bangkok 10200 Thailand.

SOMBOON KAOSAM-ANG
Deputy Governor (Operation)

Ofttice : .

Tel : 225-5563 , 225-0112 Ext: 5604
Fax : (662) 225-9990, 2255579
Telex : 82746 METELEC TH.

HOTLINE: (01) 917-6241

HOME :
195/24 Soi 78, Phetkasem Road,

Phasicharoen, Bangkok 10160 Thailand. Tel : (02) 454-1559

BEST AVAILABLE COPY



PAKIT KIRAVANICII Ph.D.
DRECTOR-GENERAL

POLLUTION CONTROL DEPARTMENT

539/2 GYPSUM METROPOUTAN TOWER. 17 th FLOOR,

SR-AYUDHYA RD,
RAJDHAVEE, BANGKOK 10400 TEL : 248-4596
THALAND Fax : (662) 245-9953

PROVINCIAL ELECTRICITY AUTHORITY

DR.CHULAPONGS CHULLAKESA

GOVERNOR
200 NGAM WONG WAN ROAD Te!.5896063
BANGKOK 10900 , THAILAND Fax 5894990

A3.000376 gty
Dr Nattawuth Udayasen
s, » Chief, Techmcal Information Centre

Research and Development Office
Electricity Generaling Authority of Thailand

Nonthaburi 11000 THAILAND Residence
Tel: (662) 436-1220, Fax : (662) 436-1225 Tel - (602} 2910177
Telex : k2711 EGATTH Fav - (662) 241-3206

CHAKCHAI CHANDARASUPSANG

ASSISTANT DIRECTOR
SYSTEM DEVELOPMENT DEPARTMENT

200 NGAM WONG WAN ROAD TEL :3915380

CHATUCHAK, BANGKOK 10900 TELEX : 72224 FEA BKK TH

THAILAND FAX :35894850-1

S ¥o8 PROVINCIAL ELECTRICITY A P
Q‘-‘?'W UTHORITY

POLLUTION CONTROL DEPARTMENT

AT.ANAN nived i
SUPAT WANGWONGWATANA Ph.D.

Acting Director
nodANIIAUNINEIMIAUAZ R Ak Ousify and Norse Management i,
IMMWUMIAIDUTN YU 17 Gypsum Metopolan Tower, FI 17
53972 0 ATOGSLY (YATIINT 5392 Sn Ayudtwa Rd, Rachavee,
ﬂ!llﬁ"'l 10400 Banghok 10400, Thadang

Tel. 248-4515,245-3122, 245-3127, 245-3143, 245-0929 Ext 301
Fax : 245-9953, 248-5241

Kraisi Karnasuta

Director
% * Yy Rescarch and Development Office

Electricity Generating Authority of Thailand
33 Charan Sanit Wong Road, Bang Kruai
Nonthaburi 11000 Thailand

Tel. (02)4338158, 4361200

Fax (02)4361225 Telex 72348,82711 EGAT TH

5 & 5 SOMVONK POSHYANANDA

"“d-..:..:l"‘ Deputy General Manager
Corporate Management

Electricity Generating Authority of Thailand
Nonthaburi 11000, Thailand.
Tel. 424-0161

sranad ASaNed

Duandas Srisomwong
Assistant Director

\’_(
'OM‘ A

Research and Development Office

Electricity Generating Authority of Thaitand (EGAT)
Nonthaburi 11000 THAILAND

Tel : (662) 436-1201, Fax : (662) 4336317

Telex : 12348 EGAT TH

PRAVIT CHIRADEJA

i ior Engineening Depannwnt

BEST AVAILABLE COPY

PROVINCIAL ELECTRICITY AUTHORITY
2008 NGAMAMWONGIWVAN KD
CHATLHAN DISTRICT

BANC A Lrdn)

TEL 1b2) SH9 1147
TN 72204084 Kaw TH
FAX  (hn ) YR
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Electric Power . .
Research institute Leadership in Science and Technology

DAVID W. PORTER

David Porter is Manager of International Technology Transfer for the
Customer Systems Division at EPRI. He Is responsible for marketing the
products and services of the Customer Systems Division to member utilities.
His specific focus Is the exchange of end-use technologles and methods with
EPRYI's international members.

Porter Joined EPRI in 1992 following a 10 year career with Duke Power in
Charlotte, North Carolina. As Business Development Director, Porter had
responsibility for national accounts as well as new business prospects.

Porter received a BS in Mechanical Engineering from North Carolina State
University in 1982, He is a registered Professional Engineer in North and
South Carolina and is a past president of the Association of Energy
Engineers.

September 1992

Headquarters: 3412 Hillview Avenus, Post Office Box 10412, Palo Alto, CA 94303, USA « (415) 855-2000 « Telex; 82977 EPR! UF » Fax: (416) 855-2954
Wes'gton Office: 1019 Nineteenth Street, NW, Sulte 1000, Weshingto 15 488 €1b 1N TIJ/BI28 €. 1T M0



Electric Power ,
Resserch institute Leadership in Science and Technology

EDWIN O. RIDDELL

Edwin (Ed) Riddell is Program Manager of the Transportation Program in the
Customer Systems Division, at the Electric Power Research Institute (EPRI) in
Palo Alto, Callfornia. He Joined the Institute In January 1992. In this position,
Mr. Riddell Is responsible for the management of the Electric Transportation
Program, which includes work on electric passenger vehicies, batteries for EVs,
and storage batteries for electric public transportation.

Before joining EPRI, Ed spent six years with The Transportation Group as Vice
President, Engineering, working on electric public transportation systems. From
19878 to 1885, he was Vice President and General Manager of Lift U Inc., the
leading manufacturer of handicapped wheaslchalir lifts for the transit industry. Ed
also worked with Ford, Chrysler, and General Motors in the area of auto design
(styling), and has worked as a member of senior management for a number of
public transit vehicle manufacturers.

Mr. Riddell received a B.S.M.E. degree from Wayne State University, an M.B.A,
from the University of Washington, and a degree in Transportation Design from
the Art Center.

Ed has been a member of the American Public Transit Association's (APTA)
Associate Member Board of Governors for over 15 years. He has also served
on APTA's Board of Directors.

July 1992

Heacoquarrers: 3412 Hillview Avenue, Post Office Box 10412, Paio Alto, CA 94303, USA * (415) 855-2000 » Telex: 82077 EPRI UF » Fax; (415) 855-2954
Washington Ofee: 1019 Ninetesmh Sreet, NW, Bulte 1000, Washington, DC 20036, USA ¢ (202) 872-9222 « Fax; (202) 206-6436 .
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APPENDIX D

HONG KONG REPORT

(At no incremental cost to the scheduled Thailand project,
a brief series of meetings were held in Hong Kong.)



ELECTRIC POWER RESEARCH INSTITUTE’S ASSESSMENT
OF TECHNOLOGY TRANSFER TO HONG KONG UTILITIES

Hong Kong
October 12-19 and November 18-21, 1993



l. EXECUTIVE SUMMARY

The environmental concerns in Hong Kong range from air pollution (primarily from
vehicles and power plants) to the effective disposal of infectious waste and the
adequate management of water and wastewater treatment. These concerns
constitute a key problem area for the Hong Kong Government; however, the full
range of expertise needed to address and solve these problems is not currently
available in Hong Kong. The purpose of this exchange, conducted under the
auspices of the United States-Asia Environmental Partnership (US-AEP), through a
Cooperative Agreement with the World Environment Center (WEC), was to explore
the needs of the Hong Kong utilities and Hong Kong Government in order to identify
opportunities for the application of U.S. technologies to meet these needs,

The utilities of Hong Kong and the Hong Kong Government have a rather unique
formal relationship. The government does hold regulatory jurisdiction over China
Light & Power and Hong Kong Electric. However, jurisdiction reigns in the form of a
written agreement valid for 15 years. The agreement can be revised during the 15
year term (every five years), but only if both the utility(ies) and the government agree
to open negotiations. Consequently, the Hong Kong Government has little true
regulatory rule over the utilities.

Two volunteer specialists, David W. Porter and Edwin O. Riddell, were provided by
the Electric Power Research Institute (EPRI). They determined that the Hong Kong
Government has a great desire to address all key environmental issues, but has not
yet been able to identify the proper approach to take. The legislature in Hong Kong
realizes that strong legislation is needed; however, they are tentative in enacting such
legislation for fear of impeding commercial/industrial development. Further, the Hong
Kong Government has not been very successful in assembling cooperative efforts
towards problem solutions. This may be partially due to the government having
appointed several different branches to work on the same issues. These branches
have had little or no inter-departmental communications. Most importantly, the
government has virtually isolated Hong Kong's electric utilities from any due process
related to addressing utility-associated problems such as power plant emissions or
the potential benefits of electric vehicles.

The chance of successfully addressing Hong Kong's environmental concerns is
strong due to the government's commitment to ar: improved environmental stature.
However, significant improvements can only be made with assistance from outside
Hong Kong. The environmental issues posed in Hong Kong offer scores of
opportunities for U.S. businesses. Market-ready technologies need only slight
adaptation for the Hong Kong market.



il. INTRODUCTION

The Electric Power Research Institute (EPRI) is a not-for-profit research, development,
and deployment firm for the electric utility industry. EPRI currently supports some
1600 projects ranging from advanced power plant technologies to high efficiency
cooling equipment. EPRI is funded by voluntary contributions from member
companies in the United States, as well as international members from three other

continents.

EPRI provided two volunteer specialists, David W. Porter and Edwin O. Riddell, to visit
Hong Kong and meet with government, utility and legislative officials. The visits took
place October 12-19 and November 18-21, 1993. This exchange was sponsored by
the United States-Asia Environmental Partnership (US-AEP), through a Cooperative
Agreement with the World Environment Center (WEC). The primary purpose of the
exchange’s two visits was to explore the needs of the Hong Kong utilities and Hong
Kong Government, and to identify opportunities for the application of U.S. developed
technologies to meet these needs. This report discusses the specialists’ findings,
conclusions, and recommendations resulting from the exchange.

The discussions held during these visits found that the Hong Kong Government is
committed to addressing all of its environmental problems. The Hong Kong
Government has identified its key environmental problems which include: air
poliution, the adequate disposal of infectious waste, and proper water and
wastewater treatment. The government has also determined that it does not have the
expertise within Hong Kong to adequately solve these problems In addition, the
government’s efforts, to date, have not been focused in a manner that would facilitate
a coordinated effort to obtain solutions. Following these visits, there is little doubt
that ample opportunity exists for U.S. businesses as well as a research and
development organization like EPRI, to participate in Hong Kong's environmental
improvement plans.

The major issues that surfaced during ail meetings can be simplified into the
following categories.

Power Plant Emissions: Continued economic growth in China has exhausted
available supplies of electricity, causing China to look to nearby neighbors for
electricity supply. The result of China's needs has baen the additior; of new
generating facilities by the Hong Kong utilities (China Light & Power in particular).
Although newer, cleaner generating technologies are being utilized, the net effect on
air quality is poor due to new emissions plus the continuing pollution from oider,
less advanced generating plants.

Demand Side Management (DSM): One major hope of curtailing plant emissions is
through demand side management programs. DSM is the practice of utility load
shaping in order to more effectively utilize utility assets. DSM can be effectively




utilized to either curtail plant emissions through reduced demands or to defer the
construction of new generating plants. Effective DSM is the resuit of cooperative
efforts between utilities and their respective regulatory bodies.

Commercially Viable Electric Vehicles: The government and utilities all realize that
major air clean-up is possible with the use of electric vehicles. Both utilities
currently have small vehicle fleets which are being tested.

Environmental Solutions Through Technology: The vast range of day to day
environmental issues includes water and wastewater treatment, and infectious waste
disposal. Identifying and implementing technology solutions in Hong Kong is of
prime importance to the government.




lll. DISCUSSIONS AND FINDINGS

A. Introduction

Both visits to Hong Kong included similar approaches with a wide variety of Hong
Kong participants. The volunteer specialists met with representatives of the utilities,
the Hong Kong Government Departments of Electrical & Mechanical Services,
Environmental Protection, Government Industry, Architectural Services, and the
Planning, Environment and Lands Branch Government Secretariat, as well as with
private interests including the Hong Kong University of Science & Technology. All
meetings were coordinated with the local US-AEP representative, Gerald Sanders.

B. October 12-19, 1993 Meetings
The October 12-19 meetings included separate meetings with key personnel at each

of the two electric utilities, China Light & Power, and Hongkong Electric, Co. In both
cases, needs-based interviews were conducted to explore where potential areas of

interaction existed.

1. China Light & Power

The most pressing issue facing CL&P is demand side management. While
preserving generating capacity is not a driving issue, the environmental impacts of
expanding growth in China are key. The Hong Kong Government is working towards
DSM mandates (albeit slowly) that will encourage energy efficiency and conservation.
CL&P is viewed as the uncooperative Hong Kong utilty by the government due to
their continued generation expansion to serve the growth in China.

Other important issues to CL&P are:
* establishment of an electric vehicle program for Hong Kong

* collection of load research data to begin DSM planning
* need for tools (software) to design, implement, and evaluate DSM programs.,

2. The Hongkong Electric Co., Ltd.

The key issue for this utility is also DSM, but with a different twist in that Hongkong
Electric has committed to the government to subscribe to a program of energy
efficiency and conservation for the next 15 years. Serving only the Island of Hong
Kong provides a different set of problems for Hongkong Electric, primarily related to
the large and growing commercial sector.



Other important issues to Hongkong Electric:

establishment of an electric vehicle program for Hong Kong

collection of load research data to begin DSM planning

need for tools (software) to design, implement, and evaluate DSM pregrams
need for conservation technologies such as lighting, thermal storage, glazing,
etc., along with building energy design expertise.

3. Utility Companies

In terms of generating capacity, China Light & Power is the larger of the two Hong
Kong utilities. However, service requirements and needs of the two utilities are vastly
different. China Light & Power serves Kowloon and the New Territories. In addition,
their largest customer is the Chinese mainiand. The only real growth opportunity for
China Light & Power is in China since the majority of industry in their service territory
has migrated to Chin..

The Hong Kong Electric Company serves only Hong Kong Island. While the island is
a finite service territory, it still functions as the commercial hub for the country of
Hong Kong. Commercial development on the island continues at a phrenetic pace,
requiring additional demands for electricity from Hong Kong Electric.

Following these initial meetings with the utilities, meetings were held with a collection
of government representatives. These meetings included brief presentations on EPRI
activities, but primarily focused on governmental needs.

Key issues included:

¢ identifying key DSM issues

* how to implement DSM with effective government/utility relationships

* identifying good energy efficiency technologies and relating these to
environmental improvements

how to implement an effective electric vehicle program

how to establish an effective energy code for buildings (none currently exists)
energy efficiency in the public sector

energy labeling practices.

Following these brief introductory meetings on October 12-19, it was decided that
David Porter would return to Hong Kong on November 18-21 to more formally explore
these opportunities/concerns through seminars on DSM and electric vehicles.

C. November 18-21, 1993 Meetings

The last set of meetings consisted of two separate seminars as well as individual
meetings with two key Hong Kong legislators.



1. DSM Seminar

The DSM seminar was attended by 11 people representing both electric utilities, all
appropriate government branches (Departments of Electrical & Mechanical Services,
Environmental Protection, Government Industry, Architectural Services, and the
Planning, Environment and Lands Branch Government Secretariat), as well as the
Hong Kong University of Science and Technology. The key issues that surfaced
throughout the meetings included:

* how to establish an effective energy policy focused on DSM and waste
management

* how to promote such a policy once established

* how to mandate environmental efforts related to energy production and
utilization

* how to establish integrated resource planning (IRP) and obtain utility
commitment and cooperation.

There is no question that tremendous outside support is required in order to establis|
DSM practices and an energy policy.

2. Electric Vehicle Seminar

The Electric Vehicle Seminar was attended by 15 people representing the utilities,
government, and the university. There was little doubt that the government
recognizes the potential impact of electric vehicles on the air in Hong Kong.

However, to date, the government has been unable to make any substantive progress
in promoting the concept of electric vehicles.

Some legislation has been passed, but it too has been largely ineffective. Only low-
sulfur diesel fuel regulations will have even a small impact on Hong Kong's air
quality. The one key hope related to electric vehicle potential in Hong Kong is that all
parties (government and utilities) agree that the potential impact is tremendous. The
huge base of public transportation makes the prospects even better. All that is
lacking is some cohesive force to pull the groups together in an initial, successful
effort.

3. Legislator Meetings

Meetings were held with two of Hong Kong's most influential representatives,
Christine Loh and Peter Wong. Both echoed the concerns noted from earlier
meetings and the two seminars. Chief concerns were:

DSM, IRP processes and implementation

* establishing and electric vehicle program and possibly a government fleet for
improved air quality

* enacting legislation favorable to electric vehicle registrations in Hong Kong

* addressing the water/wastewater problems in Hong Kong.



IV. CONCLUSIONS AND RECOMMENDATIONS

The needs and concerns of Hong Kong's utilities and government are nearly identical
to those faced by counterparts in the United States over the past several years. The
major difference is that Hong Kong does not have the necessary resources or
expertise to be able to solve these problems in a timely and cost effective manner.
However, the expertise to assist Hong Kong is readily available in a number of
different forms that would not only help solve local problems, but would also help
promote U.S. technology abroad.

Based on the three major issues identified during the visits regarding:

power plant emissions

demand side management

commercially viable electric vehicles
environmental solutions through technology,

the following recommendations are made.

Recommendation 1: Establish a long-term relationship
between EPRI and Hong Kong Utilities.

Establishing a long-term relationship between the Hong Kong utilities and EPRI could
be key to the successful future of the utilities. Neither Hongkong Electric nor China
Light & Power have any internal or local research and development expertise. The
lack of such expertise severely hinders the utilities’ ability to meet impending
government regulations.

An EPRI membership for the Hong Kong utilities could be structured so that only key
areas of EPRI R&D are chosen to meet local needs in Hong Kong. The three key
areas that would seem to have the most applicability for the utilities are:

Demand Side Management Program (DSM): Access to the DSM program would
provide the utilities with all the necessary tools to successfully plan, establish, and
evaluate DSM programs and integrated resource planning. EPRI's DSM program
features software tools that apply o all aspects of DSM planning ar:d would be
available to the Hong Kong utilities if a membership relationship were developed. In
addition, there is a vast wealth of reports that document all the potential and
successes of the DSM activities in the U.S.

Environmental Division: Access to this group of programs would provide the utilities
with key technologies and tools that address the environmental impacts of electric
utilities. Technologies and tools include work related to Effects and Management
(EMF), global climate management, air quality issues (e.g., control technologies,




regulations, air toxics management, and integrated analysis), ground/surface water
issues, ar.i utility waste management (combustion by-products management).

Industrial Technologies: Community environmental needs continue to grow as a
problem in Hong Kong. EPRI's industrial program has a component dedicated
strictly to essential community services that includes technology development for
municipal water and wastewater systems, as well as for medical waste disposal. A
worldwide research and development project is being conducted on municipal
water and wastewater systems which would be an excellent fit for Hong Kong.

Two key points to note related to the benefits of an EPRI membership for the Hong
Kong utilities are:

1. Membership provides access to technologies and tools (hardware and software)
that would otherwise have to be purchased on the open market through
contractors for greater costs. EPRI membership includes not only the access to
software, but also to training and operating expertise.

2. Membership helps promote U.S. technologies. All EPRI R&D work is done on a
contract basis, principally with U.S. companies. Therefore, hardware adaptation
generally means great potential for U.S. companies.

Recommendation 2: Establish an effective electric vehicle demonstration
project.

The government and the utilities realize the potential impact of electric vehicles on
cleaning the air in Hong Kong. Unfortunately, none of the parties is sure of what
steps need to be taken to ensure success and acceptance in Hong Kong. The best
approach to move the effort forward would be to sponsor a successful demonstration

effort.

As such, EPRI will be making a formal proposal to key agencies and the utilities of
Hong Kong for an electric vehicle project. The proposal will consist of several
phases, including:

* feasibility study of electric vehicles in Hong Kong, including the infrastructure
issue

® conversion of several internal combustion vehicles to electric, including, at
minimum, a 1axi, a public light bus, and a delivery van

* testing and documentation of the vehicle operation.

The technologies are available in the U.S. to make this project work. This project
could be the building block to export additional U.S. technologies and build an
electric vehicle fieet in Hong Kong. The proposal will be completed in the near
future, and will hopefully involve a consortium consisting of China Light & Power,
Hongkong Electric Co., the Hong Kong Government, EPRI, US-AEP, and the WEC.,
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