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I. INTRODUCTION

1. The Evaluation Teams

The Japanese Evaluation Team (hereinafter referred to as "the Japanese Team")
organized by the Japan International Cooperation Agency (hereinafter referred to as
"JICA") and headed by Mr. Shigemaro AOKI, visited the Kingdom of Thailand from June
14 to June 30, 1999 for the purpose of evaluating jointly with the Thai Evaluation Team
(hereinafter referred to as "the Thai Team") the achievement of the Japanese technical
cooperation for "The Automotive Fuel Research Project for Environmental Improvement in
the Kingdom of Thailand" (hereinafter referred to as "the Project") on the basis of the
Record of Discussions signed on April 11, 1995 (hereinafter referred to as "R/D").

Both teams discussed and studied together the efficiency, effectiveness, impact,
relevance, sustainability and future perspective of the Project.

Through careful studies and discussions, both teams summarized their findings and
observations as described in this document.
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2. Schedule of Joint Evaluation

(June 14 — June 30, 1999)
Date Schedule

(Member in charge of Project Analysis and Evaluation)

June 14, 1999 (Mon) Arrive in Bangkok

June 15, 1999 (Tue) Interview of Counterparts / Bureau of Fuel Oil

June 16, 1999 (Wed) Interview of NEPO / Pollution Control Department

June 17, 1999 (Thu) Interview of Long-term experts

June 18, 1999 (Fri) Interview of Counterparts

June 19, 1999 (Sat) Data analysis

June 20, 1999 (Sun) Data analysis

June 21, 1999 (Mon) Arrive in Bangkok (Other members of the Japanese Team)
Field survey (Member in charge of Project Analysis and Evaluation)

June 22, 1999 (Tue) Internal Meeting and Discussion with the JICA Thai Office, Courtesy
call to the Embassy of Japan and DTEC, Courtesy call and
Discussion with the PTT

June 23, 1999 (Wed) Discussion with the JICA Experts / R&T Institute

June 24, 1999 (Thu) Interview survey with Counterparts

June 25, 1999 (Fri) Discussion with the R&T Institute

June 26, 1999 (Sat) Internal Meeting

June 27, 1999 (Sun) Internal Meeting

June 28, 1999 (Mon) Discussion with the Thai Team, Preparation of Joint Evaluation
Report (draft) and M/D (draft)

June 29, 1999 (Tued Discussion with the Thai Team

June 30, 1999 (Wed) Joint Evaluation Meeting (Signing of the Joint Evaluation Report and
Minutes of Discussions)
Report to the Embassy of Japan and the JICA Thai Office

Leave Bangkok for Tokyo
W ¥ W



3. Members of Evaluation Teams
3-1.Japanese Side
M, Shigemaro AOKI
Ms. Atsuko SARUHASHI
Mr. Kiyohiro TACHIKI
Mr. Takaoki HARADA
Mr. Shigeru KOBAYASHI

3-2.Thai Side
Mr. Narong Rattana

Ms. Hathairattana Garivait

Ms. Duanghathai Chenchaivitha

Leader

Technical Cooperation Planning

Fuel and Exhaust Evaluation & Analysis
Evaluation Management

Evaluation Analysis

Thai Director, Thai-German Institute, Ministry of
Industry

Environmental Scientist 6,
Environmental Research and Training Center,
Ministry of Science, Technology and Environment

Programme Officer Level 6,

Monitoring and Evaluation Sub-Division,
Planning Division, Department of Technical and
Economic Cooperation (DTEC)

Ms. Hataichanok Siriwadhanakul Programme Officer Level 6,

Ms. Tanyaporn Lertlaksana

Japan Sub-Division,

External Cooperation Division 1, DTEC
Programme Officer Level 4,

Japan Sub-Division,

External Cooperation Division 1, DTEC



I. METHODOLOGY OF EVALUATION

1. M_ethod of Evaluation

Both teams agreed to use the Project Design Matrix (PDM) as the basis of evaluation,
and evaluated activities by the Evaluation Grid.

2. Aspects for Evaluation

Both teams reviewed all activities and achievement, and evaluated the project based
on the following five aspects:

Efficiency
Effectiveness
Impact
Relevance
Sustainability

These aspects represent the most important points to be taken into consideration in
connection with decisions on development projects.

3. Information for Evaluation
In order to evaluate past performance, the following materials were used:

(1) The Record of Discussions (R/D), Tentative Schedule of Implementation (TSI),
Technical Cooperation Program (TCP), Annual Work Plans, Minutes of
Discussions, and other documents agreed to or accepted in the course of
implementation of the Project.

(2) The Project Design Matrix (Annex 1)
(3) Input and output data from the Project

(4) Result of series of interviews and questionnaires
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II. BACKGROUND AND SUMMARY OF THE PROJECT

1. Outline of Project’s Background

The automobile market in Thailand has expanded rapidly since the late 1980’s
following rapid economic development. A quarter of the total number of automobiles is
concentrated in Bangkok and the traffic congestion in Bangkok is well known all over the
world. In addition, air pollution caused by exhaust emissions from vehicles has worsened
remarkably. This air pollution has a bad influence on not only the health of residents but
also on social and economic development in Thailand. Therefore, it is necessary to
reduce air pollution by introducing prompt countermeasures such as improvement of
automotive fuel.

On the other hand, the Government of Japan informed the Government of the
Kingdom of Thailand of a new scheme of cooperation aimed at contributing to global
environment protection, namely “the offer-based project-type technical cooperation scheme
for environmental pollution protection” as a means for taking prompt countermeasures
against the above situation. In June 1994, a Project Formulation Team was dispatched by
the Government of Japan which discussed with the Thai side this Japanese cooperative
plan. Inresponse to this proposal, the Government of the Kingdom of Thailand submitted
an official application form for Japanese technical cooperation in October 1994.

The Government of Japan accepted this request and dispatched an Implementation
Survey Team to Thailand in April 1995, and made the decision to implement project type
technical cooperation for the Automotive Fuel Research Project for Environmental
Improvement in the Kingdom of Thailand, which purposed to transfer techniques for
designing environmentally-friendly automotive fuel.

2. Chronological Review of the Project

A chronological review of the Project is shown in Annex 2.

3. Objectives of the Project
The objectives of the Project were stipulated in the PDM as follows:

Super Goal: Environmentally-friendly and technologically-feasible automotive
gasoline will be introduced into the Thai market to reduce air pollution.

Overall Goal: ~ The Government of the Kingdom of Thailand formulates specification of
the environmentally-friendly automotive gasoline on the basis of the
technical advice and proposal by the Research and Technology Institute
(hereinafter referred to as “R&T Institute™) of the Petroleum Authority of
Thailand (hereinafter referred to as “PTT”).

Project Purpose: R&T Institute of the PTT has the ability to give technical advice and offer
proposals on the properties and composition of environmentally-friendly
and technologically-feasible automotive gasoline.
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4. Tentative Schedule of Implementation

The Tentative Schedule of Implementation (TSI) is shown in Annex 3.

5. Technical Cooperation Program

The Technical Cooperation Program (TCP) is shown in Annex 4.



[V. RESULT OF EVALUATION

1. Summary

Efficiency

Construction of the R&T Institute was delayed about one and a half years due to a

flood at the construction site and shortage of the labors. This delay in construction
influenced the installation of provided equipment and dispatch of short-term experts.
However, most of the activities achieved their objectives owing to adjustment of the
project schedule in August 1998.  Most of the provided equipment was well utilized and
maintained. It was considered that most of the input was efficiently converted to output.

Even though some subjects have not yet set to work at this stage, necessary technical
transfer is expected to be completed by the end of project period.

Effectiveness
Most of the necessary techniques for formulating the composition of
environmentally-friendly gasoline were effectively transferred. Since May 1999, the R&T
Institute has joined “the Study on Changes in Specification for Gasoline and Diesel Fuels
for Thailand” which is organized by National Energy Policy Office (hereinafter referred to
as “NEPO™). The R&T Institute is supposed to submit technical information and data to

NEPO for formulating specification of environmentally-friendly gasoline. Therefore, it is
concluded that project purpose will be achieved during the project period.

Impacts

The R&T Institute is the only institute to implement automotive fuel research in
Thailand. It seems that the importance of the R&T Institute will rise rapidly in the
automotive and petroleum refining sectors, which will help to raise Thai societies’
consciousness of the automotive fuel research. In addition, the Thai nation’s awareness of
the quality of gasoline has been improved since the Project joined together with the Royal
Project.

Relevance

The project purpose, overall goal and super goal followed the policy of the Eighth
National Economic and Social Development Plan. The components of the Project are
also well designed according the research methodology.

ustainabili

The R&T Institute will continuously implement the project activities through the
contract researches. Regarding the budget, maintenance cost and personnel expenses are
prepared by PTT, and research budget is obtained through the contract researches at a
request of related parties. From the technical view point, the counterparts serve as
competent researchers and will transfer the acquired techniques to other researchers and
technicians.



Future perspective
It is thought that the project purpose will be achieved by the end of the project period,
and technical information and data will be submitted to NEPO by March 2000. However,
emission regulations have been internationally tightened up in recent years.

Consequently, the R&T Institute should acquire planning ability of the research to submit
more advanced information.



2. Details
2-1. Efficiency

(1) Scale of
Cooperation

(input)

Efficiency

Indicator

Constraints

Japanese side

1) Dispatch of Japanese experts

The number of experts, their duration of stay and

fields of expertise are considered appropriate and

well balanced to the output. _

Long-term experts: Eight long-term experts of

different areas as described in the R/D were

dispatched by JICA. They made technology

transfer to Thai counterparts according to the TSI

and TCP.

- Chief Advisor (2) - Coordinator (1)

- Chassis Dynamometer System Mechanic (1)

- Cooperative Fuel Research (CFR) Engine /
Engine Dynamometer Mechanic (2)

- General Properties Analyst (2)

Short-term experts: 16 short-term experts of

different areas were dispatched by JICA in order

to transfer technology in each specific area. In

addition, two more experts will be dispatched in

1999.

- Installation of Chassis Dynamometer (6)

- Expert Seminar on Automotive Fuel (1)

- Supervise for Installation of Bench Engine
System (4)

- Effect of Gasoline Components on Exhaust
Emissiom (1)

- Gasoline Engine Structure and Exhaust Gas
Composition / Fuel Composition (1)

- Gasoline Engine Oil and its Additives (1)

- Installation of Blow-by Gas Meter for Bench
Engine System (1)

- Gasoline Composition and Exhaust Gas (1)

2) Provision of equipment

Equipment equivalent to approx. 370 million yen
was provided as part of technical cooperation.
Items and quantity of equipment were well
balanced to the output. Most of the equipment
was well utilized and maintained.

3) Counterpart training in Japan

Nine counterparts were trained in Japan and two
more will be trained in 1999. The subject of
training and number of trainees were appropriate.
However, some counterparts commented that the
training period was short.

4) Expenses

Total expenses of the Japanese side were approx.
749 million yens. This amount is well balanced
to the outputs.

Annex 5

Annex 6

Annex 7

Annex 8
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Efficiency

Indicator

Constraints

Thaisid
1) Allocation of counterpart personnel
Appropriate number of counterparts was
allocated to the Project. ~ All of the counterparts
have a sufficient educational background.

2) Building and facilities

The Thai side prepared the Building of the R&T
Institute. ~ All of the equipment provided by
Japan was installed in this building.

3) Provision of equipment
The Thai side prepared all of the necessary items
such as office supplies.

4) Budget allocation by the Thai side
Aggregated expenditure for the Project will reach
approx. 39 million Baht by February 2000.

Annex 9 to
12

Annex 13

(2) Timing of
Cooperation

Japanese side

1) Dispatch of Japanese experts

Both long-term and short-term experts were
dispatched in a timely manner except CFR/Bench
engine experts. The first CFR/Bench engine
expert could not finish his training schedule due
to delay of the Bench engine provision.

2) Provision of equipment

Most of the equipment was installed behind
schedule. Especially, the bench engine was
provided almost one year behind the schedule.
This delay of the Bench engine provision had a
serious influence on the schedule of the research
activities.

3) Counterpart training in Japan
Counterpart training was implemented on
schedule.

The Bench engine
provision was delayed.

Installation of most of
the equipment was
delayed.

Thai sid
1) Allocation of counterpart personnel
Counterparts was allocated in a timely manner in
general.

2) Building and facilities
Construction of the R&T Institute was delayed
about one and a half years.

3) Provision of equipment
All of the equipment was provided in a timely
manner.

Construction of the
building was delayed

V. B Ifar




The construction of the R&T Institute was

delayed about one and a half years. The main

reasons for the delay are as follows:

- The construction activities were delayed
because of a flood in Autumn 1995.

- The contract constructor couldn’t prepare the
required manpower and construction materials.

(3) Supporting
System

1) The Joint Coordinating Committee
The Joint Coordinating Committee was held in
order to assist the project activities.

2) The Technical Advisory Committee in Japan
The Technical Advisory Committee was
organized in Japan in order to support the
Project. The committee met at least four times
a year to give technical supports to the Project.

* Efficiency measures the output of the project — qualitative and quantitative — in relation to the total resource
input: in other words, how economically various inputs are converted into outputs.

2-2. Effectiveness

(1) Contribution
of Activities
to Output

Effectiveness

Indicator

Constraints

The construction of the R&T Institute was
intended to be completed in January 1997.
However, the “chassis dynamometer room” was
completed in February 1997, the “bench engine
room” and the “CFR engine room” were
completed in October 1997, and the “analytical
equipment room” was completed in December
1997. Therefore, series of provided equipment
was installed in each phase. In the end, all of
the necessary equipment was installed completely
in July 1998. However, most of the project
activities were started on the schedule except
Bench engine, and carried out in alternative
spaces such as temporally analytical laboratory.
Due to delay of the Bench engine provision,
research schedule of this subject was adjusted.
Therefore, series of the experiments has been
implemented once in a week although it was
scheduled for every two weeks.

All of the installed equipment was well
maintained in accordance with the maintenance
plan. Counterparts have already acquired
maintenance techniques and maintain the
equipment by themselves.

Counterparts also mastered the necessary skills
through the On the Job Training.

Delay of the Bench
engine provision.
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These facilities, equipment and acquired skills
were well utilized and the following research
activities were carried out;

- The pollutants of exhaust emissions of six car
models using 15 kinds of Reformulated
gasoline (RFG) composition were analyzed.
As aresult, RFG compositions for less
pollutant exhaust emissions were clarified.
These results will be reported to government
officials concerned in June 1999. In addition,
these results were also contributed to Society of
Automotive Engineers (SAE).

- Volume and composition of Intake Valve
Deposit (IVD) and Combustion Chamber
Deposit (CCD) inside the engine were
compared with the combination of lubricant oil
and detergent additives. The detergent
additives that leave less IVD were
consequently clarified. These results will be
reported to government officials concerned in
October 1999. In addition, these results were
also contributed to SAE.

- The positive and negative influence of RFG
composition on car fuel supply components
was studied. The report on this study will be
prepared and presented to government officials
concerned in December 1999.

- Technology transfer for measurement of octane
number requirement will be done by the end of
the project period.

- “The study on the effect of RFG composition
on engine oil stability” is also being
implemented from October 1999 to January
2000.

Annex 14




(2) Contribution Effectiveness Indicator Constraints

of Output to | Counterparts have acquired the necessary

the project | techniques and knowledge for giving technical
purpose advice and offering proposals on the properties
and composition of environmentally-friendly and
technologically-feasible automotive gasoline
through the achievement of the outputs.

The Government of the Kingdom of Thailand has
implemented “the Study on Changes in
Specification for Gasoline and Diesel Fuels for
Thailand” for drawing up the new fuel
specifications since May 1999. The committee
for this study was organized under NEPQO, and
the R&T Institute also joined this committee.
The R&T Institute is supposed to submit
technical information and data to NEPO for
formulating specification of environmentaliy-
friendly gasoline. Therefore, it is concluded
that project purpose will be achieved during the
project period.

* Effectiveness is a measure of whether the purpose of the project has been achieved, or how likely it is to be
achieved. This then is a question of the degree to which the outputs contribute to achieving the intended
purpose. It thus also says something about the content of the project and whether it contributes to
development in the expected direction.

2-3. Impact

(1) Contribution to the | e The R&T Institute is the only institute to implement comprehensive research
improvement of the on the effects of fuel on exhaust emissions in Thailand. Therefore, it
concerned sector receives many research proposals and joint research projects from the

government sectors and private companies, and R&T Institute will continue to
play an important role on the subject in the oil and automotive industries in
Thailand.

s The automotive emission problem is related to geographical, technical, social
and economic situations in each country, in general. Therefore, the solutions
that have been adopted in developed countries can not be effectively applied
in Thailand. The R&T Institute is fully equipped with research facilities,
well-trained researchers and technicians. In addition, the Project is the first
comprehensive automotive emission research in Thailand. Consequently, it
is expected that the Project will stimulate and raise consciousness of the oil
companies, automobile industries and relevant government sectors on the
subject.

(2) Contribution to the |« The Project cooperated with the Royal Project, which purposed to study the
improvement of the effects of Ethanol for additives of automotive fuel. This cooperation made
region good publicity to improve Thai nation's awareness of the quality of gasoline.

Because the opening ceremony of the R&T Institute under the sponsorship of

the Royal princess was broadcast on the spot, the R&T Institute and the

project activities are well known throughout the country.

(3) Others

Due to the delay of bench engine installation, training program for the
counterparts was modified and additional subjects were prepared. Asa
result, the counterparts acquired not only maintenance technique but also
overhaul technique for the CFR engine.

* The impact is intended and unintended, direct and indirect, positive and negative changes as a result of the
project. The starting point of the assessment of the impact is to examine what other effect have come
about as a result of the project, besides the direct intended effect of the project (=project purpose). They
may be economic, social, technological or environmental effect-locally, regionally or the national level.
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2-4. Relevance

(1) Relevance of the
project planning

As mentioned in the Eighth National Economic and Social Development Plan,
reduction of air pollution is one of the most important subjects in Thailand.
Automotive exhaust emission is one of the main causes of air pollution in
Bangkok. Therefore, several countermeasures, such as revising the tax system
for price reduction of lead-free gasoline and introducing catalytic converter have
been taken since the early part of the 1990°s.  Although these countermeasures
were taken, air pollution caused by exhaust emissions has not been improved
satisfactorily. Therefore, it is necessary to reduce air pollution by introducing
prompt countermeasures such as improvement of automotive fuel.

The Project planned to improve the ability of the R&T Institute for making
technical advice and offering proposals on the specification for the
environmentally-friendly and technologically feasible automotive gasoline.
This purpose takes a different approach from other countermeasures and would
contribute to reducing toxic substances in the exhaust emissions of automobile.
Therefore, it is conciuded that the project planning as a whole is relevant.

(2) Relevance of the
initial recognition of
the needs of the
recipient country side

According to the Thai Energy Development Plan, NEPO considers future
improvement of quality specifications of gasoline and high speed diesel in order
to reduce pollution, e.g., the reduction of sulfur content in gasoline, the increase
of the cetane number and decrease of specific gravity in diesel. Although
emission from diesel engines is recognized as the most severe automotive
emission in Thailand, the improvement of diesel fuel required too complicate
research methodology and equipment to be considered as a first comprehensive
research project and should be implemented at a later stage when the researchers
at the R&T Institute have acquired enough experience from the Project.

(3) Relevance of the
cooperation planning
(target level ;
relationship among
the project goals,
output, and input;
implementation
schedule etc.)

A number of similar research projects have been implemented in developed
countries, and there is already an established technical method for formulating
the specifications of environmentally-friendly automotive gasoline,

This project was formulated on the basis of the technical method. Therefore,
all technical information which is required to formulate new specifications is
able to be acquired through research activities on the subjects of “The effect of
RFG composition on exhaust emission”, “Octane number requirement”, “Effect
of detergent additives on gasoline detergency”, “Effect of RFG composition on
engine oil stability” and “Effect of RFG composition on car fuel supply
components”.

Therefore, it is concluded that the Project was well designed and cooperation
planning was relevant as a whole.

(4) Relevance of offer-
based environment
protection
cooperation

The reduction of air pollution is one of the most important subjects in Thailand.
Therefore, selection of this subject was certainly pertinent. In addition, a
research oriented cooperation which required a long period to accomplish the
purpose was timely proposed and effectively implemented using offer-based
project-type technical cooperation scheme for environmental pollution
protection.

* Relevance means an overall assessment of whether the project is in accordance with both the overall

objective, the donor and recipient policy, as well as with local needs and priorities.

This is intended to

help to clarify whether the project should be continued, reformulated or terminated.
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2-5. Sustainability

(1) Institutional and The project activities will be continued by the R&T Instjtute.
Managerial The R&T Institute carried out contract researches on request by PTT,
Sustainability governmental organization and private sector. One of the main subjects for

these contract researches is technical feasibility of the composition of
environmentally-friendly gasoline. These research activities will be
continuously implemented by the counterparts. Because the need of fuel
research is increased, engineers in chemistry, machinery and electricity and
technician will be employed in the Engine test department.

(2) Financial The budget of the R&T Institute in 2000 was under preparation when the
Sustainability Japanese Team visited in Thailand.

The maintenance cost for facilities and equipment and personnel expenses have

been prepared by PTT since the Project started, and these expenses will be

prepared by PTT continuously.

Regarding the research budget, the R&T Institute obtain it through the contract

researches at a request of related parties. One of the funding sources of these

contract researches is the Energy Conservation Fund. The total amount of

these expenses was 30 million Baht in 1999. It seems that the R&T Institute

would be able to arrange the required budget through these contract researches.

(3) Technical Counterparts have already acquired the necessary techniques for implementing

Sustainability the project activities. =~ The R&T Institute has a rotation system of researchers
and technicians. The counterparts serve as competent researchers in this
rotation system, and transfer the acquired techniques to other researchers and
technicians through the seminar and OJT.

* Sustainability is an overall assessment of the extent to which the positive changes achieved as a result of the
project can be expected to last after the project has been terminated. In many ways this is a question of the
relation between the necessary local resources and how the recipient views the project.

2-6. Future perspective

As mentioned in “2-2 (2)”, it is thought that the project purpose will be achieved by the end.of the project
period, and technical information and data will be submitted to NEPO by March 2000. However,
emission regulations have been internationally tightened up in recent years. Consequently, the R&T
Institute should acquire planning ability of the research to submit more advanced information.
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V. CONCLUSION

Both the Japanese and Thai Teams discussed and evaluated the efficiency,
effectiveness, impact, relevance and sustainability of the Project with PTT officials.
Through the careful studies and discussions, both teams concluded that the Project would
achieve its purpose during the project period. Al of the necessary techniques and
methodologies will be acquired by the counterparts through OJT, and various data and
information will be accumulated by the end of the Project. Even though there are some
subjects that have not completely achieved at this stage, the necessary technical transfer is
expected to be completed by the end of the project period.

VI. RECOMMENDATIONS

1. Although the R&T Institute will submit the technical information and data to NEPO, a
lot of subjects are still remained to improve the specification of environmentally-
friendly gasoline. Currently, the expected role of the R&T Institute is to verify the
technical feasibility of proposal of specification that is prepared by the Bureau of Fuel
Oil, Ministry of Commerce. Therefore, it is expected that the R&T Institute will attain
the position to propose research subjects to the related governmental agencies such as
Bureau of Fuel Oil and NEPO, and offers them more technological assistance to
formulate the specification of gasoline.

2. Number of the counterparts assigned met an only minimum requirement for the project
activities. There were only one researcher assigned for Bench engine/CFR engine
group and Chassis Dynamometer group respectively, and one technician was assigned
for driver of chassis dynamometer. It imposed a severe burden on these counterparts.
It is expected that the R&T Institute implements appropriate training programs for new
researchers and technicians.

3. The Government of the Kingdom of Thailand requested a new technical cooperation
project that targeted exhaust emissions from diesel engines. However, this requested
project also requires some facilities and equipment that were provided by the Project.
Therefore, the Japanese Team suggested that the R&T Institute should draw up a plan
for facility utilization and a plan for personnel allocation to avoid duplication between
the projects.

4. This project is implemented as the offer-based environment protection cooperation.
The advantage of this scheme is that it is able to shorten project preparation period.
The environmental protection is the international issue, and it is required to take prompt
measures. The Japanese Team wishes the Government of the Kingdom of Thailand
would utilize this scheme more than ever.
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Project Design Matrix (1/2)

Project title : Automotive Fuel Research Project for Environmental Improvement in the Kingdom of Thailand

Project area : Ayutthaya, Thailand

Target Group :Research and Technology Institute of the Petroleum Authority

Annex 1

Duration : March 1, 1996 (o February 29, 2000

Prepared by JICA Evaluation Team on June 14, 1999

Narrative Summary

Objectively Verifiabie Indicators

Means of Verification

Important Assumption

[ Super Goat]

Environmentally-friendly and technologically-
feasible automotive gasoline will be introduced into
the Thai market to reduce air pollution,

» New specific environmentally-friendiy
automotive gasoline are sold in the Thai market.

» Statistical record of Bureau of Fuel
oil

» Production records of fuel refining
companies.

» Governmental Policy on
prevention of air pollution will not
change.

[Overall Goal]

The Government of the Kingdom of Thailand
formulates specification of the environmentally-
friendly automotive gasoline on the basis of the
technical advice and proposal by the R&T Institute
of the PTT.

» New specification on automotiye gascline for
reducing toxic substances in exhaust gas is
established by the year 2005

* Specification of automotive
gasoline

» Economic situation will not get
worse rapidly.

[Project Purpose]

R&T Institute of the PTT has the ability to give
technical advice and offer proposals on the
properties and composition of environmentally-
friendly and technologically-feasible automotive
gasoline.

® R&T Institute submits technical information and
data to Thai Govemment for drawing up the
specification of environmentally-friendly and
technologically-feasible automotive gasoline,

» Submitted reports from R&T
Institute to Thai Government

¢ Governmental regulation on the
quality of automotive gasoline is
strengthened.

o Thai refining industry will not
oppose to introduce the
environmentally-friendly
automotive gasaline.

[ Output]

0 The management and operation system of the
Project will be established.

1 Various measurement and analysis equipment
for automotive gasoline and lubricant oil will be
installed.

2 Preventive maintenance system for machinery
and equipment will be established and
effectively utilized.

3 Various technologies concerning measurement,
analysis, evaluation and designing of product
properties will be acquired by Thai counterparts.

4 Various data on analysis, evaluation and
formulation concerning automotive gasoline will
be accumulated and effectively utilized.

0 Necessary staffs for the project operation and
maintenance are allocated, and duties are
assigned to the staffs,

Necessary facilities and equipment mentioned
in R/D are installed on TCP’s schedule,
Counterparts can maintain the machinery and
equipment by themselves.

3 Counterparts are able to implement
measurement, analysis, evaluation and’
designing of product properties by themselves.
The results of study on “The effect of RFG
composition on exhaust emission”, “Octane
number requirement”, “Effect of detergent
additives”, “Effect of RFG composition on
engine oil stability” and “Effect of RFG
composition on car fuel supply components”
are presented to governmental organization
concerned.

r—

[\¥]

BN

0 Annual report of the Project

1 Annual report of the Project

2-1Evaluation by JICA experts

2-2Maintenance record of
equipment

3 Evaluation by JICA experts

4-1 Records of meeting to the related
parlies

4-2 Number of published technical
reports in each field

» Counterparts will be continuously
employed as permanent employee.

» The industrial / governmental /
academic authorities concerned
will cooperate to the project
activities.




Project Design Matrix (2/2)

Narrative Summary Input Important Assumption

[ Activities] Japanese side Thai side »
0-1 Allocate staffs. 1) Dispatch of Experis 1) Counterparts 19 persons » Machinery and equipment
0-2 Make operation plan of the Project. -Long Term Experts 206.07M/M (OProject Manager provided by the Japanese side will
0-3 Make and implement budget plan properly. @ Chief Advisor ®@Deputy Project Manager obtain easy custom clearance.
1-1 Make specification of the machinery and @) Coordinator @Properties Group

equ]ipment for various measurement and (® Chassis Dynamometer System @Engine Group

analysis. i o
1-2 Mal_c}t’a layout plans for the machinery and @ g;]ihzﬁgnemn gine Dynamometer ©Administrative Group

equipment as well as phased plans for Mechanic 2) Land and buildings

installation.

1-3 Provide and purchase the machinery and
equipment for various measurement and
analysis.

1-4 Transport, install and adjust the machinery and
equipment.

1-5 Procure supplementary materials and
accessories.

1-6 Prepare supplementary operational manuals for
the machinery and equipment.

2-1 Make maintenance plan for the machinery and
equipment.

2-2 Make maintenance manuals for the machinery
and equipment.

2-3 Implement the maintenance as planned.

3-1 Make training programs for the counterparts in
the following techniques ;

- operation of the machinery and equipment
properly for various measurement and
analysis

- evaluation of measured and analyzed results

- formulation of product properties

3-2 Make training materials.

3-3 Implement the training program.

4-1 Accumulate the measured and analyzed data.

4-2 Make reporis on the accumulated data.

4-3 Hold meeting to explain reports to the related
parties.

4-4 Prepare for the future proposal on the
formulation of environmentally-friendly

gasoline based on accumulated data,

® General Project Analyst

-Short Term Experts
8subjects, 11.93MM

2) Expenses by Japanese Side (X1 ;OOO)

¥ 748,732
- Dispatch of Survey Team ¥ 31,873
- Dispatch of Experts ¥ 328369

- Acceptance of C/P Training ¥ 3,403

-Provision of Machinery ¥ 370,436
& Equipment

-Local Budget o ¥12,067

-Supplementary Local Budget¥ 2,584

3)Overseas Training 9 staffs, 5.67MM

Two more staffs will be trained in 1999

-Research and Technology Institute
- Other land, building and facilities

necessary for the impiementation of the

Proiect

3) Financial Inputs

(x 1,000)

-Local running cost B 39,378.0

[Preconditions])

o Necessity of research activities for
preventing air pollution will not be
decreased.

¢ PTT will have a strong intention to
establish its Research and
Technology Institute in order to
implement research activities for
preventing air pollution.

» Construction of the Research and
Technology Institute will not be
delayed much.
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Chronological Review of Project

Annex 2

FY 1994

T

FY 1995

FY 1997

FY 1999

[Process of the Project

[Request @ October, 1994
IR/TY: Aprif 11, 1995
TS1: Aprit 11, 1995
IM/D3:

Project Formulation Team
Request Submission
i

Project Formulation Team (Phase IT)

Implementation Survey Team

Detailed Design Study Team
|

FY 1996 |
{

| FY 1998 I
1 I

The Automotive Fuel Research Project for Environmental Improvement

I T

Consultation Team

Technical Guidance

Team

Evaluation Study Team

IProject Formulation Team :5 members
June 20, to July 1, 1994

— i !
1) Leader 2) Technical C(iopcm!ion Planning 3) Fuel Evnllunlion Technique 4)Exhaust Gals Evaluation Technigue 5)Operation & Management

IProject Formulation Team :4 members
December 12, to December 22, 1994

])Leadeg 2) Fuel Analysis 3) Practical Elxpcrimenl 4)Exhonst Gas Evaluation Technique

R

ation Survey Team: 6 members

April 2, fo April 13, 1995

1) Leader 2)Technical Caoperation Plaoning 3)Tmining Plaaning 4) Analytical Equipment Planning 5)Engine Equipment Planning 6) Operation & Management

[Detailed Design Study Team: 5 members
November 13, to November 24, 1995

1) Leader 2

I |

CDS & Exhausi Gas E\'nlualion.Sys&cm 3)CDS Planning 4) Exllmus( Gas Evaluation System Pla'nning 5)Coordinator

Ci Itation Team:4 bers
September 28, to Octaber 4, 1997

i
1) leader 2) Technical Cooperation Planning 31) Technical Transfer Planning 4)|Pmiecl Management

Technical Guidance Team:2 members
August 19, 1o August 22, 1998

I -— |

ll)chhnical Transfer Plenning 2) IPrcvicu:l Management

Evaluation Study Team: 5 members
June 14, 10 July 1, 1999

1
Dieader 2) Technlicul Cooperation Planning 3) Fu‘cl and Exhsust Gas Evaluation & Analysis 4)Evaluation M:

t 5)Evaluation & Analysis

Dispatching Japanese Experts
Long Term Experts:
8 persons (206.07MM)

nput MM/year: 28.27MNM

1. Chief Advisor

2. Coordinator

B. Chassis Dynamometer System
Mechanic

A. CFR Lngine / Engine

1 st Dispatching Experts was on June 22, 1996

tnput MM/ycar: 60.00MM

1. Chiel Advisor

2. Coordinator

B3. Chassis Dynamometer Systen
Mechanic

. CFR Engine / Engine

Dynamometer Mech
|5. General Proporiics Analyst

Dy Mech
5. General Properties Analyst

lIrput MM/year: 61.9TMAM

1. Chiet Advisor

2. Coordinator

n[3. Chassis Dynamometer System;

Mechanic

H. CFR Engine / Engine
Dynamometer Mechanic

5. Genernl Properties Analyst

linput MM/ycar: 55.83MM
1. Chief Advisor

2. Coordinator

3. Chassis Dynamometer System|
Mechanic

H. CFR Engine / Engine
Dynamometer Mechanic

[5. General Properties Analyst

Short Term: 8subjects(]11.93MM)

15ubjects 6Experis 7.07MM

2 Subjects § Experts 3.53MM

B Subjects 3 Experts 0.93MM

2 Subjects 2 Experts 0.40MM

[Counterparts Overscas Training:
9 trainees 5.67MM

[2 persons

1}Automotive Fuel Research for
Environmental Improvement

) Autoniotive Fuel Research for

Environmenial Improvement

2 pcrsons

1)General Property Analysis ol
Gasoline

12)General Property Analysis o

Gasoline

2 persons

1) The Effect of Gasoline
Composition and Additive on
Exhaust Emission and IVD

12} The Effect of Gasoline

Composition and Additive on

Exhaust Emission and 1VD

2 persons

1)Genersl Property Analysis off
Gasoline

R)Ceneral Property Analysis o

Gasoline

(0.837TMM) (1.87TMM) (1.13MM) (1.80MM)

spenses by Japanese Side (x1,000)
1) Dispatch of Survey Team ¥31,873 ¥ 14,840 ¥ 8,137 ¥2,232 ¥ 864 ¥ 5,800
2)Dispatch of Experis ¥ 328,369 ¥ 66,625 ¥ 126,374 ¥ 68,170 ¥ 67,200
ByAcceptance of C/P Training ¥3.403 ¥ 555 ¥ 844 ¥ 584 ¥ 850 ¥ 570
H)Provision of Machinery and Equipment ¥ 19,025 ¥ 199,771 ¥ 147973 ¥3,667

¥370436

5)Local Budget ¥ 12,067 ¥2429 ¥3,077 ¥4,748 Y1813
6) Supp! y Local Budget  ¥2,584 ¥2,584

Dihers




Annex 3

TENTATIVE SCHEDULE OF IMPLEMENTATION (TSl)

Calendar Year

1994 |

1995 |

1996

1997

H

1998

]

Japanese Fiscal Year

1994

1995

1996

1997

1993

1999

Jus

jus

o

[|O|m

I

I

I

m vyl | ojm|wv

Term of Technical Cooperation

Japaese Side

1. Dispatch of Survey Team

(1) Project Formulation
Advisors

{2) Project Farmulation
Advisors

(3) Implementation Survey

{4) Detailed Design Study

(5) Consultation

{6) Technical Guidance

{7) Evaluation

il. Dispatch of Long-term
Experts

(1) Chief Advisor
(2) Coordinator

(3) Generai Properties
Analyst

(4) Chassis Dynamometer
Mechanic

(5) CFR Engine / Engine
Dynamometer Mecharic

IIl. Dispatch of Short-term
Experts

V. Training of Counterpart
Personnel in Japan

V. Provision of Machinery and
Equipment

ThaiSi

| Building, Facilities and
Space

. Machinéry and Equipment

Ill. Budgetary Allocation

IV. Allocation of Counterpart

Personnel and Staff

11 gy

Note: 1. Japanese fiscal year starts in April and ends in March.
2. w=mem = finished in implementation, ===x+=-- = to be implemented

&



TECHINICAL COOPERATION PROGRAM (TCP)

Annex 4

Calendar Year

1994 |

1985

| 1006

| 1 |

1998

| 19 |

Japanese Fiscal Year

1994

1995

1996

1997

1998

1999

o

I

v

I

mwyIr(n

Im(vII|o|mmwv

Tem of Technical Cooperation

A. Operation

A-1. Chassis Dynamometer-
Exhaust Emission Measuring
System

Chassis Dynamometer
Operation

Exhaust Emission Measure
(1) Regulated Pollutants

(2) Specific Compounds
{Analysis of Exhaust Gas
by GC)

@ Effect of RFG on Exhaust Emission

@ Effect of RFG on Exhaust Emission

[

@ Effect of RFG on Exhaust Emission

@ ot

ane Number Requiremant

[

A-2. Bench Engine System

(1) Gasoline Detergency
Evaluation Test
Bench Engine Operation
{2) Engine Ol High-

temperature Oxidation
Stability Test

Bench Engine Operation

@ Effect of RFG Camp

osition an Gasoline Detergency

@ Effect of RFG Composition on En

gine Oil Stability =++=p++

A-3. CFR Engine

A4, General Properties Analysis

Analysis of Gasaiine & Engine

Oils Properties

Study on Effect of
Reformulated Casoline on
Fuel Supply Companents

®

DOE Y

Effect of RFG on Fuel Supply Companents

B. Formulation of Automotive Fuel
for Emission Control

B-1, Designing Test Fuel Matrix for

A-1. Preparation s @ et
Designing Test Fuel for
A-2.(1)/ Preparation ©)]
Designing Test Fuel / Engine @ sopem
Oil for A-2.(2). / Preparation ’

B-2. Summarizing Experimental -
Data & Making Reports @e

Note: 1. @~® indicates each research subject.

RFG: Reformulated Gasoline
2. wemmm = finished in implementation, «*+«+<*» = to be implemented



Annex 5

LIST OF JAPANESE EXPERTS

1. LONG-TERM EXPERTS
Chief Advisor
Dr. Yoji Komatsu 27 August, 1996 to 26 August, 1998
Mr. Yasuo Yamamoto 17 August, 1998 to 29 February, 2000
Coordinator
Mr. Yoichi Kogure 22 June, 1996 to 29 February, 2000
Chassis Dynamometer System Mechanic
Mr. Tsuguo Kimura 6 December, 1996 to 29 February, 2000
CFR Engine / Engine Dynamometer Mechanic
Mr. Kazuo Kakugawa 6 December, 1996 to 5 August, 1998
Mr. Daijiro Hosogai 20 July, 1998 to 29 February, 2000
General Properties Analyst
Mr. Akio Takase 6 December, 1996 to 5 August, 1998
Mr. Kazuki Fukuda 20 July, 1998 to 29 February, 2000
2. SHORT-TERM EXPERTS

Installation of Chassis Dynamometer

Mr. Kazutaka Ohashi 2 February, 1997 to 28 February, 1997
Mr. Minoru Motegi 2 February, 1997 to 2 March, 1997
Mr. Masato Sugiyama 29 March, 1997 to 5 May, 1997
Mr. Isao Itoh ' 5 April, 1997 to 3 May, 1997
Mr. Zenjiro Yoshimura 29 March, 1997 to 5 May, 1997
Mr. Hiroyuki Arima 29 March, 1997 to 28 April, 1997

Expert Seminar on Automotive Fuel (including Diesel Oil)
Mr. Masabumi Yoshimura 8 October, 1997 to 17 October, 1997

V. bffanon



Supervise for Installation of Bench Engine System

Mr. Shigeru Nemoto 2 March, 1998 to 2 April, 1998
Mr. Hiroshi Igarashi 31 March, 1998 to 14 April, 1998
Mr. Masahiro Takahashi 31 March, 1998 to 28 April, 1998
Mr. Yasuyoshi Tsuji 9 April, 1998 to 28 April, 1998

Effect of Gasoline Component on Exhaust Emission
Mr. Toshio Shimizu 5 March, 1998 to 14 March, 1998

Gasoline Engine Structure and Ext:aust Gas Composition / Fuel Composition
Mr. Yasunori Takei November 5, 1998 to November 13, 1998

Gasoline Engine Oil and its Addizives
Mr. Yasuhisa Yamada December 10, 1998 to December 18, 1998

Installation of Blow-by Gas Meter for Bench Engine System
Mr. Hideki Nojiri May 10, 1999 to May 15, 1999

Gasoline Composition and Exhaust Gas
Mr. Ken-ichiro Saito May 31, 1999 to June 5, 1999

(Scheduled in FY99 — 1.person for each subject)

Survey Method of Octane Number Requirement September 1999
Thermal Stability of Engine Oil a=d Engine Evaluation November 1999

V. latere-



Annex 6

LIST OF MACHINERY AND EQUIPMENT PROVIDED BY JICA

Fiscal Hem Amount | B | e Tnstallation
Year Delvery| Plan | Result
1995 |Automatic Distillation Tester ¥2,525,000| B | A |April| Feb. | Jan.
Model: AD-5 (Tanaka Scientific) 1 set 1996 | 19971998
1995 |Automatic Vapor Pressure Tester ¥2507,0000 B | A April| Feb. | Jan.
Model: AVP-30D (Tanaka Scientific) 1 set 1996119971998
1995 |Oxidation Stability Tester of Gasoline ¥620,000| B | A |April| Feb. | Mar.
Model: 1B-781 (Tanaka Scientific) 1 set 1996|1997 1998
1995 |Density Specific Gravity Meter ¥1,210,000| B | A |April| Feb. | Jan.
Model: DA-300 (Kyoto Electronics) 1 set 1956|1997 1998
1995 [Copper Corrosion Testing Apparatus ¥549,000) C | A |April| Feb. | Dec.
Model: 1A-133 (Tanaka Scientific) 1 set 1996|1997 | 1997
1995 |Existing Gum Testing Apparatus ¥2,009,000| B | A |April| Feb. { June
Model: 1B-612N (Tanaka Scientific) 1 set 1996119971998
1995 |Automatic Sulfur Analyzer ¥6,380,000| B | A April Feb. | Jan.
Model: MCTS-130 (Dohrmann) - 1 set 1996 19971998
1995 [Gasoline Analysis System ¥10,000,000| B | A July | Feb. | Jan.
Model: GAS-90 (Cosmo Trade & Service) 1 set 199619971998
1995 |Gas Chromatography (A) ¥8,170,050| B | A | Aug. | Feb. | Jan.
Model: 5890A (Hewlett-Packard) 1 set 1996119971998
1995 |Gas Chromatography (C) ¥4,418,925| A | A | Aug. | Feb. | Jan.
Model: G1540A (Hewlett-Packard) 1 set 1996 1199711998
1995 |Chassis Dynamometer & ¥125,000,000f A | A | Jan. | Dec. | Apr.
Exhaust Emission Measurement System 1997119961 1997
Model: N/A* (Banzai /Best Instrument) 1 system
1996 |Kinematic Viscometer B263,000 B | A | July | July | Jan.
Model: 75943-1 (Precision) Iset| (¥1,261,611) 199711997 1998
1996 |Apparatuses for Insoluble in Used Lubricating Oils B377,000| C | A | July | July | Jan.
Model: 67318 (Precision) 1 set| (¥1,808,469) 199719971998
1996 |Potentionmetric Titimeter B564,600| B | A | July | July | Jan.
Model: DL25/ST20 (Mettler Toledo) 1set| (¥2,708,386) 1997|1997 1998
1996 |Automatic Flash Point Apparatus B265,000| B | A | July | July | Jan.
Model: ACO-5 (Tanaka Scientific) I set| (¥1,271,205) 1997119971998

N, Batopre




Fiscal Item Amount | F*|M* Installation
ear Delivry| Plan | Result
1996 |Trace Nitrogen Analyzer B1,130,000| B { A | July | July | Jan.
Model: 7000N (Antek) 1set | (¥5,420,610) 1997|1997 1998
1996 [Automatic Carbon Residue Apparatus B193,000| B | A | July July Jan.
Model: ACR-5 (Tanaka Scientific) lset| (¥925,821) 199719971998
1996 |Water Content Analyzer in Liquid petroleum B257,0000 B | A | July | July | Jan.
Products (¥1,232,829) 1997119971 1998
Model: 701KF {(Metrohm) 1 set
1996 {Strain-Stress Measurement Machine B485,000| C | A | July | July | Jan.
Model: AD4937 (A&D) 1set| (¥2,326,545) 1997119971998
1996 [Rubber Hardness Tester B99,000| B | A | July | July | Jan.
Model: 61-270 (Coesfeld) Iset| (¥474,903) 1997119971998
1996 |CFR Engine B6,027,023) C | A | July | July | Nov.
Model: 8001 (Waukesha) 1 system |(¥28,911,627) 199719971997
1996 |Bench Engine System ¥73,603,500| A | A | Feb. | June | May
Model: N/A* (Meidensha) I systern 199819971998
1697 {Trapping System of Aldehyde in Exhaust Gas B6,700,000) A | A | June | July | July
Model: N/A* (GL Science) 1 system |(¥22,739,800) 1998119981998
1997 |High Performance Liquid Chromatography B1,854,000f A | A | June | July | July
Model: G1312A (Hewlett-Packard) 1 set | (¥6,292,476) 1998119981998
1997 [Maintenance Parts for Aldehyde Trapping System B704,350| A | A | June | June | June
(10 items) (¥2,390,564) 199811998 | 1998
1997 |Maintenance Parts for Chassis Dynamometer B1,235,100) B ! A May | May | May
(9 items) (¥4,205,505) 1998 1998|1998
1997 |Blow-by Gas Meter for Bench Engine System ¥2,300,000| D | A |April| May | May
Model: N/A* (Meidensha) 1 set 199911999 1999
Note: N/A*: does not have model name (custom configuration / custom made)
F*:  Usage Frequency (A:everytime B:often C:sometimes D: seldom use)
M#*:  Maintenance (A:verygood B:good C:notgood D:abandoned)
£

N. fulfern




Annex 7

LIST OF THAI COUNTERPART PERSONNEL TRAINED {N JAPAN

Automotive Fuel Research for Environmental Improvement

Mr. Vijit Tangnoi 4 March, 1996 to 16 March, 1996
Mr. Nirod Akarapanjavit 4 March, 1996 to 16 March, 1996

General Property Analysis of Gasoline

Ms. Arunratt Wuttimongkolchai 2 March, 1997 to 29 March, 1997
Mr. Suttipong Tunyapisetsak 2 March, 1997 to 29 March, 1997

The Effect of Gasoline Composition and Additive on Exhaust Emission and IVD

Mr. Thummarat Thummadetsak 17 February, 1998 to 6 March, 1998
Mr. Wattanapong Khankeaw 17 February, 1998 to 6 March, 1998

General Properties Analysis of Gasoline

Ms. Jiraporn Ansomboon November 24, 1998 to December 11, 1998
Ms. Nattasuda Sakulpatsith November 24, 1998 to December 11, 1998
Mr. Mongkol Jampamee November 24, 1998 to December 11, 1998
(Scheduled in FY99)
Octane Number Requirement and Bench Engine
Mr. Tharapong Pengsakul October 1999
Mr. Chaiwat Panpaew October 1999

N. Lefara



EXPENSE BY JAPANESE SIDE

Annex 8

apanese Fiscal Year

1994 1995 1996 1997 1998 1999 Total
[tem

Dispatch of Survey Team 14,840 8,137 0 2,232 864 5,800 31,873
Dispatch of Experts 0 0 66,625 126,374 68,170 67,200 328,369
Acceptance of C/P Training 0 555 844 584 850 570 3,403
Provision of Machinery and 0 19,025 199,771 147,973 3,667 0 370436
Equipment

Local Budget 0 0 2429 3,077 4,748 1,813 12,067
Supplementary Local Budget 0 0 0 0 2,584 0 2,584
Total 14,840 27,717 269,669 280,240 80,883 75,383 748,732

Unit: Thousand Japanese Yen

Note: Japanese Fiscal year 1998 and 1999 includes estimation.

. Btasra



Annex 9

LIST OF THAI COUNTERPART PERSONNEL AND ADMINISTRATIVE STAFF

Project Manager

Deputy Project Manager

Properties Group

Engine Group

Administrative Staff

Dr. Yodchai Jotiban
Mr. Nirod Akarapanjavit

Mr. Sanya Pannoi

Mr. Suttipong Tunyapisetsak

Miss Jiraporn Ansomboon

Mr. Mongkol Jampamee

Miss Nattasuda Sakulpaisith (Part-time)

Miss Arunratt Wuttimongkolchai
Mr. Thummarat Thummadetsak
Mr. Wattanapong Khankeaw

Mr. Tharapong Pengsakul

Mr. Chaiwat Panpaew

Mr. Phanu Promnoi
Mr. Trerarat Mukdee (Part-time)

Miss Ratri Srisaneha

Mrs. Tippawan Chutiteparak

Mr. Surachai Yaisoongnern

Mr. Sampas Chulasukol

Miss Duangporn Kongsri (Secretary)

V- it



Annex 10
Allocation of Thai Counterpart Personnel (1996-1999 Result)

1996 1897 1998 1999

Name of Thai Counterpart Personnel 3(4(5/6]7|8|9(10[11]12|1|2|3|4|5;6,78[910{11[12/1:12|3|4!5{6;7|8|910[11[12]112|3|4|5|6

Project Manager
Dr. Yodchai Jotiban

Deputy Project Manager
Mr. Vijit Tangnoi 1=

]

Mr. Nirod Akarapanjavit

Propaertles Group

Mr. Sanya Pannoi (Leader)

i
I
Miss Arunratt Wuttimongkolchai (Leader) L : l
|
!
|
i
!

Mr. Suttipong Tunyapisetsak * (Researcher) 12/5 H

Miss Jiraporn Ansomboon * (Researcher) 1113 l

Mr. Mongkol Jampamee * (Technician) ' 317

Miss Nattasuda Sakulpaisith (Researcher) 113

o/

Engine Group )
Mr. Nirod Akarapanjavit (Leader) - l

Miss Arunrait Wuttimongkolchai (Leader)

Mr. Thummarat Thummadetsak * (Researcher) 213

. ]

Mr. Wattanapong Khankeaw * (Researcher) 5/16

Mr. Tharapong Pengsakul * (Technician) 2/14

Mr. Chaiwat Panpaew * (Technician) . 310

Mr. Phanu Promnoi (Technician)

Mr. Trerarat Mukdee 6/1

Note 1: * indicates full-time counterpart of the project
Note 2: mmmmm indicates counterpart training in Japan




Annex 11

ORGANIZATION CHART OF PROJECT

Ministry of Industry
Thai Government
. The Petroleum
v Authority of : Governor v
Thailand (Project Director)
Director of R&T Institute
(Chairman of Joint
Coordinating Committee)
l JICA Experts
Project Manager Chief Advisor
[
Coordinator
[
Deputy Project Manager _
Experts
Properties Group Engine Group Administrative Staff
— General Properties — Chassis Dynamometer (— Administration
Analysis for and Exhaust Emission & Finance
Analyzer
— General Properties — Coordination

Anal?/sis for_ L CFR Engine for & Reports
Lubricant Oil Octane Number

— Material Durability Test L Engine Test Bench
A V. ko~



ORGANIZATION CHART OF PTT RESEARCH & TECHNOLOGY INSTITUTE

R&T Advisory
Board

Governor

Research Planning &
Project Management Div.

PTT Research & Technology
Institute

Research Management
Committee

I

Research Promotion

Engineering & Engine

dpg 1/

Analytical & Petrochemical
Research Dept.

Fuels & Lubricants
Research Dept.

Test Dept.

Dept.

Research Div.

Petrochemical & Process

Chemical & Physical
Analysis Div.

Div.

Environmental Research

Fuels Research
Div.

Lubricants Research
Div.

Fuels & Lubricants
Analysis Div.

Fuels and Lubricants
Test Div.

Marketing Research

Emission & Fleet
Test Div.

Div.

IT. & Library

Engineering &

Instrumentation Div.

Div.

Foreign Affairs &

Administration Div.

ZL xauuy



BUDGET ALLOCATION BY THAI SIDE
(PTT FY1997-2000)

Annex 13

Unit : Baht

PTT Fiscal Year - 1997 1998 1999 2000
Annual Budget of R&T Institute 65,675,60 84,978,370 155,129,960 136,000,000
Annual Budget of the Project

1. Salaries, wages and employee 3,000,000 3,500,000 4,000,000 750,000

welfare

2. Employee development expense - 219,000 210,000 35,000

1. Vehicles Rent 1,200,000 1,640,000 1,804,000 500,000

2. Spare Parts 528,000 1,120,200 1,241,500 313,500

3. Consumable Materials 1,000,000 2,299,800 2,520,500 636,500

4, Maintenance Fee 1,506,000 1,546,000 1,700,600 400,000

5. Clearance Expense + Duty Tax 500,000 350,000 350,000 100,000

6. Photo copying Machine Rent 150,000 - - -

7. Land Rent / Structure Rent 200,000 - - -

8. Allowance & Pen Diem 30,000 30,000 30,000 10,000

9. Consultancy Service - 600,000 600,000 150,000

10. Training + Seminar - 80,000 80,000 40,000

11. Entertainment 30,000 30,000 30,000 15,000

12. Temporary Worker 864,000 995,000 995,000 250,000

13. Petroleum Oil 672,000 377,000 400,000 100,000

Total 9,680,000 12,787,000 13,611,000 3,300,000

V. fotfeers



LIST OF PUBLISHED REPORTS &MANUALS

Reports

Annex 14

Development of Fuel Products for Minimal Environmental Impact in Thailand. March, 1998

IVD Test Result

The Effect of Gasoline Composition and Properties on Tailpipe Emission of

Currently Existing Vehicles in Thailand
Development of a TOYOTA 1G-FE IVD Test in Thailand (SAE-Paper)

Effect of Gasoline Compositions and Properties on Tailpipe Emissions of
Currently Existing Vehicles in Thailand (SAE Paper)
Manuals

Operation Manual for Chassis Dynamometer, Constant Volume Sampler,
Analyzer and Data Processor (English edition)

Operation Manual for Chassis Dynamometer, Constant Volume Sampler,
Analyzer and Data Processor (Thai edition)

Manual for Making Gasoline Sample (English edition)

Manual for Making Gasoline Sample (Thai edition)

Maintenance Manual for Exhaust Emission Analyzer (English edition)
Automatic Carbon Residue Tester

" (Gasoline Analysis System (GAS-90)

Liquid Chromatograph for the analysis of aldehydes in emission (HP1100)
Oxidation Stability Tester of Gasoline

Gas Chromatograph for the analysis of oxygenates and benzene (HP5890)
Gas Chromatograph for the analysis of benzene in emission (HP6890)

Gas Chrematograph for the analysis of 1,3-butadiene in emission (GC353B)
Automatic Distillation Tester

Automatic Vapor Pressure Tester

Existing Gum Testing Apparatus

Automatic Sulfur Analyzer

Density Specific Gravity Meter

Copper Corrosion Testing Apparatus

Kinematic Viscometer

Universal Centrifuge

Automatic Flash Point Tester

Potentiometric Titration Meter

Trace Nitrogen Analyzer

Water Content Analyzer

Dec, 1998
May, 1999

(Oct. 1999)
(Oct. 1999)

June, 1997
June, 1997

Nov. 1997
Jan. 1998
Dec. 1998
Feb. 1999
March, 1999
April, 1999
May, 1999
June, 1999
June, 1999
June, 1999
June, 1999
June, 1999
June, 1999
June, 1969
June, 1999
June, 1999
June, 1999
June, 1999
June, 1999
June, 1999
June, 1999
June, 1999
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Strain-Stress Measurement Machine
Rubber Hardness Tester

Oven

Balance

CFR Operation

Dynamometer

Actuator

Check Standard

June, 1999
June, 1999
June, 1999
June, 1999
June, 1998
(Dec. 1999)
(Dec. 1999)
(Dec. 1999)
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MINUTES OF DISCUSSIONS

BETWEEN THE JAPANESE EVALUATION TEAM AND
THE AUTHORITIES CONCERNED OF THE GOVERNMENT
OF THE KINGDOM OF THAILAND
ON JAPANESE TECHNICAL COOPERATION
FOR THE AUTOMOTIVE FUEL RESEARCH PROJECT
FOR ENVIRONMENTAL IMPROVEMENT
IN THE KINGDOM OF THAILAND

The Japanese Evaluation Team (hereinafter referred to as “the Japanese Team”)
organized by the Japan International Cooperation Agency (hereinafter referred to as "JICA")
and headed by Mr. Shigemaro AOKI, visited the Kingdom of Thailand from June 14 to June
30, 1999 for the purpose of evaluating jointly with the Thai Evaluation Team (hereinafter
referred to as “the Thai Team”) the achievement of the Japanese Technical Cooperation
Project for the Automotive Fuel Research Project for Environmental Improvement in the
Kingdom of Thailand (hereinafter referred to as "the Project") on the basis of the Record of
Discussions signed on April 11, 1995 (hereinafter referred to as "the R/D").

After the Joint Evaluation of the Project, the Japanese Team discussed with the
authorities concerned of the Government of the Kingdom of Thailand the matters required for
the successful implementation of the Project.

As a result of the discussion, both sides mutually agreed upon the matters referred to in
the document attached here.

June 30, 1999
Bangkok
yai ]~
7 7
Mr. Shigemaro AOKI Dr. Yodchai Jotiban
Leader Director, Engineering and engine test
Japanese Evaluation Team Department
Japan International Cooperation Agency Research and Technology Institute,
(JICA) Petroleum Authority of Thailand (PTT)
Japan The Kingdom of Thailand



A

THE ATTACHED DOCUMENT

1. Recognition of the Joint Evaluation Report

Both sides recognized the Joint Evaluation Report submitted as the result of the joint
work by the Evaluation Teams.

. Further Input to the Project until February 29, 2000

Both sides confirmed that the present activities shall be continued until the
termination of the cooperation period (Annex 1). Also, in consideration for the progress
of the Project, the input plan until February 29, 2000 was prepared as follows ;

(1) Dispatch of Short-term Experts:
-Survey Method of Octane Number Requirement 1 person 1 week in September 1999

-Thermal Stability of Engine Oil and
Engine Evaluation 1 person 1 week in November 1999

(2) Counterpart Training in Japan
Two counterparts will be trained for two weeks in October 1999.
(3) Provision of Equipment

None

. Assurance of the Sustainability of the Project

In reply to the comment by the Japanese side that sustainability is an important
factor, the Thai side expressed their intention to put emphasis on activities for securing the
sustainability of the Project.

. Operation and Maintenance Management on Provided Equipment

In reply to the comment by Japanese side that it is important to secure the cost for
operation and maintenance of the provided equipment, the Thai side stated their
recognition of it.

5. List of Attendance

The attendance at the meeting is as shown in Annex 2.

g bl



Annex 1

TCP Detail (1999-2000 Plan)
( Items in TSI/ External Activities )

1999 2000

Activities 6] 7] 8] 910 11]12] 1] 2

Japanese Side
1. Dispatch of Short-term Expert

1.1 Survey Method of Octane Number Requirement = 1 expert x 1

. . Lo
1.2 Thermal Stability of Engine Ol -
and Engine Evaluation 1expert X 1

2. Training of Counterpart in Japan

Octane Number Requirement and Bench Engine e 2 CP x 2weeks

Thaij Side

1. Building, Facilities and Space
Office of the Project
Room for Chassis Dynamometer
Room for Bench Engine System
Room for CFR Engine
Room for General Properties Analysis

2. Machinery and Equipment

3. Budgetary Allocation

4, Allocation of Counterpart Personnel & Staff

|

f

5. Public Presentation on Project Resuits |
SAE International Conference at Canada l = 10/25-28
Final Report to Thai Government ' | 2/M A




TCP Detail (1999-2000 Plan)

( A-1. Chassis Dynamometer - Exhaust Emission Measuring System )

1999 2000

Activities 6 718910711 ]12] 1] 2

1. Exhaust Emission Measure
Presentation of Test Result o

2. Octane Number Requirement !
2.1 Determination of ONR
Making Blending Chart of FBRRF* =
Blending Reference Fuel (PRF* & FBRRF})

Experimental Operation | i
(Training Acceleration & Audible Knock)

Writing Manual & Making Report

Presentation of Test Result ——

2.2 Planning ONR Survey in Thailand | :
Estimation of ONR Distribution ] p— ;

* FBRRF: Full Boiling Range Reference Fuel
* PRF: Primary Reference Fuel

( A-2. Bench Engine System )

1999 2000

Activities 6 718 9l1l11li12] 11 2

1. Gasoline Detergency Evaluation Test |

Effect of Gasoline Components, Additives
and Lubricant Oil on IVD (CCD)

Manual Writing hsssazasssswnmsnnn
Report Writing
Presentation of Test Result —

2. Engine Oil High-Temperature Oxidation i
Stability Test
Final Decision of Research Plan -

Overhaul / Measuring / Reassembling / : : pc—
System Assembling ; |

1
Experiment | 1
Disassembling / Rating i

Report Writing ! \




TCP Detail (1999-2000 Plan)

(A-3. CFR Engine)

1999

2000

Activities

6

7

8

9 [ 10{ 111 12] 1 2

Octane Number Measurement (as needed)

1
IIII;I-II‘II.I
|

|

IIITIIIIIII{‘IIIIIIIIIII

( A-4. General Properties Analysis )

1999

2000

Activities

8

9

10, 11712 1] 2

0. Lecture and Operation Training
Repeatability & Reproducibility of Testing Method

l

l

1. Analysis of Gasoline & Engine Qil Properties
General Properties of Lubricating Oil (Used)

TGA for IVD and CCD Test

|
|

Component Analysis for IVD and CCD Test

Gasoline Analysis for Oxidation Stability Test
Repeatability & Reproducibility of Testing Method

2. Effect of RFG on Fuel Supply Components

Gasoline and Elastomer Compatibility Test
Presentation of Test Result

( B. Formulation of Automotive Fuel for Emission Control)

1999 2000
Activities 61 71 8 9 110! 111 12] 1 2
1. Formulation of Automotive Fuel
1.1 Designing of Test Fuel for A-1. / Preparation
Blending Reference Fuel for ONR
1.2 Designing of Test Fuel for A-2.{2) / Preparation

Discussion on Test Fuel
Procurement of Test Fuel

2. Summarizing Experimental Data & Making Reports
Summarizing Data & Making Report

Final Report to Thai Government

2/M A
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Japanese side
The Japanese Team

Mr. Shigemaro Aoki

Ms. Atsuko Saruhashi

Mr.

I

Kiyohiro Tachiki

Mr. Takaoki Harada

Mr. Shigeru Kobayashi

JICA Experts
Mr. Yasuo Yamamoto

Mr. Yoichi Kogure

Mr. Tsuguo Kimura

Mr. Daijiro Hosogai

Mr. Kazuki Fukuda

Annex 2

LIST OF ATTENDANTS

Leader

Development Specialist,

Institute for International Cooperation (IFIC),
Japan International Cooperationt Agency (JICA)

Technical Cooperation Planning

Assistant Director, Refining Division,

Petroleum Department,

Agency of Natural Resources and Energy,

Ministry of International Trade and Industry (MITI)

Fuel and Exhaust Evaluation & Analysis
Researcher,

International Cooperation Department,
Petroleum Energy Center (PEC)

Evaluation Management

Staff, Second Technical Cooperation Division,
Mining and Industrial Development Cooperation
Department,

Japan International Cooperation Agency (JICA)

Evaluation Analysis
System Science Consultants Co., Ltd.

Chief Advisor,
The Automotive Fuel Research Project for Environmental
Improvement in Thailand, JICA

Coordinator,
The Automotive Fuel Research Project for Environmental
Improvement in Thailand, JICA

Long-term Expert,
The Automotive Fuel Research Project for Environmental
Improvement in Thailand, JICA

Long-term Expert,
The Automotive Fuel Research Project for Environmental
Improvement in Thailand, JICA

Long-term Expert,
The Automotive Fuel Research Project for Environmental
Improvement in Thailand, JICA

§ =



Thai Sid

The Thai Team
Mr. Narong Rattana
Ms. Hathairattana Garivait

Ms. Duanghathai Chenchaivitha

Ms. Hataichanok Siriwadhanakul

Ms. Tanyaporn Lertlaksana

Thai Director, Thai-German Institute, Ministry of Industry

Environmental Scientist 6,

Environmental Research and Training Center

Ministry of Science, Technology and Environment
Programme Officer Level 6, Monitoring and Evaluation
Sub-Division, Planning Division, Department of
Technical and Economic Cooperation (DTEC)
Programme Officer Level 6, Japan Sub-Division, External
Cooperation Division 1, DTEC

Programme Officer Level 4, Japan Sub-Division, External
Cooperation Division [, DTEC

Research & Technology Institute, PTT

Dr. Yodchai Jotiban

Mr. Nirod Akarapanjavit

Miss Arunratt Wuttimongkolchai
Mr. Sanya Pannoi

Mr. Suttipong Tunyapisetsak
Miss Jiraporn Ansomboon

Mr. Thummarat Thumnadetsak
Mr. Wattanapong Khankeaw
Mr. Tharapong Pengsakul

Mr. Chaiwat Panpaew

Mr. Mongkol Jampamee

Mr. Phanu Promnoi

Director, Engineering & Engine Test Department
Manager, Fuels & Lubricants Test Division
Researcher, Fuels Research Division

Manager, Fuels and Lubricants Analysis Division
Researcher, Fuels and Lubricants Analysis Division
Researcher, Fuels Research Division

Researcher, Emission & Fleet Test Division
Researcher, Fuels & Lubricants Test Division
Technician, Emission & Fleet Test Division
Technician, Fuels & Lubricants Test Division
Technician, Fuels and Lubricants Analysis Division
Technician, Fuels & Lubricants Test Division

J -
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1. Bench Engine Group #7 > —s3—h(3 A)
(1999 € 6 A 16 A Efhg)
1) EFRICELT
HIC IO LR o7, OJT IZEBHHEEZITTo, FEBICHRHTH o, BiRDHE
. BAETOFHERR+ 2L DT 27285, FAERNTEMROF R — 2T bhired,
HIEICRABIZ TR o7,

2) BRI O T
CFRIVIVDANRT HR— NI BERBL TV AR — LV ECRETAINENH- T, o,
NRF TV AT DL FEICh ot ART A=V ATELENSHY, B FHITIT
QNG 1 4 Bhdol, BL. TNODZ LI IV EENEER Z T AT -7,
Fi-. 1 EBD (100 B IZ 1 ENIEENREIAN, SR THL D ERIIKEIR 27,

3) BATOE
BAEET I ABRKESNTEY, HHFILHE 1 ZBTRETFETHS,
FHET 3 BRI R A, A 1 8% JICA TOFHEIZE-CL. BYOHELLY 1 H0AT
Z— )= Ne—FEIATEN T DL E o702 BIBBREN T, REL T, EZONFOTHE
BT N-0X 3 BT Thots,

4) Tul=IhORE
BT B RN TCER R U O AT ARITRABIETOERIE /L, %D
ZARTF TEROBEITITTRETH D,
ARUF DB RS T SEET 4 ALDN TR, 100 BRI OB EER T 3 A2
#HCIEIFE B OMEELRDE, EEORRITRNEEZTVD,

2. Iy —H AR T T
(1999 #£ 6 A 18 B M)
1) EFEFEIZHOWNT
BfiimSa=b—iav LORBERD -3, BEXFICEBEIIEN,
FEET OIT T b=, B2 o7, EL, THEORENR Il =/ O LI
BB, fDZEITDRVREBICSH D, HEAAOTFFEEREREZOBRLELIZV,

2) Bz o

D E AT AR AL LV A= T — DL DO BRBE NI, YA I — DT =T
IhEL, BERDHELRTHLEI AT — DU v FATEA—EIBROER TV, FA/EHNO
RBE TG TEROBENRS A BEL,

ZHRHDOBBEAORRICED AT U AERIIm LU, BEDOATF U RIHT o F—N
—rOHBTITRV, EIZ 1| EOALT TR JICA BRELTROTND, {HL, BXRNTAY
THUARRRBEICEOIAE X2V,

JAR] oS BEREMEL BT, NUFAD I F A FEA-FTEE L, KFFEFROLD
R HE TOFERICIEZmE» RV ERBEN (BHT 7o O BB EEO TIZfiiLid
oS, NUFADOBBETIRINPERERICERYEX D),

Tl I ME TR REELERE > TA T T U AT 3EII S FIRETHD,



3) BETOPHEIZDWT
FEREMNEL EEMICHERA~BREL-DIT 3 BREFEITE 72, EBL-NVOFHENZ
SISy (A Ry

4) Ful=bORER .

PEr LITIFEAEBIELT, BTE. TOctane Number Requirement | (D EBRA1T/2 - TUVB73,
AP a— )@ 7al e MR T 35 FETHD,

w7z hOTEBILSMTE , NEPO < BFO 728 DAL OBBIN S D EBRL S8 ITFR-o T3,
TEE. ST REFICESEERFELUT, INE)—FEREEVBGBEO LE
ELTWA,

BIEESLTIE, S I AT EA—ZDRTA /30 1 ZLDWRWOIEFITELO F B &Mt
2o TNWBIERETOND, 20T, §%, FITRNIAN—2FTRITAHEEFL TS,

3. PFTN—T
(1999 #£ 6 A 18 H EH)
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ER OB R o, EEOBBIZE D Ho7d, ZThidvAF—2EETH
2, OJT &EIF —IC LBAPHER SZIT7203, EEFATHER I B ES,

2) BHIZoWT

HEE AT B A ASNILOLZA BN THEALLDIZS NS, FA BN THEALRL
HLOTRICEER VS, BALLMALESBHICEL T ToOI 2 BER DT,

“Automatic Vapor Pressure Tester” DIB=A D38 /-3 SRS A BN TAETE
PIIEIPSED TR,

“Automatic Sulfur Analyzer’t3 B ANOEFERBEAL--O . ¥ REEOV R —hF—E 2 3%E
AT TV AR HRIB LI LSRR &I LE 2o TN B,

“Strain-Stress Measurement Machine”IZFFZERERLU TV BEENEZHE L TRV | ME
L CHOEEOBRAERL TWD,

ZOMICH REEABEBESN TORVEH MO BEOLOEEI TS, F7-, —HEHIZ
HRARLDONHY, SHRESSBICEEH O P a—F TR a—FBREEINTHY, Lo
—ZHDNTNRNEDBH D,

BT BN TOFR—MEFILEZE X TRIRUTELY,

3) BATOIHEIZOWT
FHERA PIZEE O EFTE RFELRE, AEREZELTWE, FE0E 2RO L TH#TE
B2 RTINS ERAHERD,

4) FuPxhORE . )
EARENIEH O AT AR RBEICERETEY, LEITSLTIOH DORELFEA T
B TV NEEIEEL T, LERSITENITEE L, SN —T7 13888 - EB T OB
Broman, 7l METHRIZ. 72— _R—MIE S OFRBEICEY, oHRER
BREICESL-EiT2BET5,

4. Project Manager, Dr. Yodchai Jotiban
1) The Stud-y on Changes in Specification for Gasoline and Diesel Fuels for Thailand 23135 R&T
HRFOLLE ST
W EIL NEPO BEBHETHD, TAIN DAL P NVF B REIFROTEEROFHE



BTV, (FEEOLIZD BUV\OA% NEPO (ZIE T3, ZHICxtL, R&T HREHI S M E %
BoTEARATRICFTRED, BMOLBE AL DI ERELNIN A IBENERERLVH
ZFHL. NEPO (27 R/3A 2T 5, NEPO (2ZNBEFZIT T, BREHS ~REHMT B O /ER 2 (8384
3,
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7233, MOL (ZITVBHERICBE 323 Bid R&T BFEFT AR THLIZIE A0, ME— BURFTE
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2) R&T BF R O R TEED
FTaT = METHES, HV VAR TAEIIFTb NS, B, R&T BFEEFmE o
BB Z R > TRV, £ TOFERIL, BUFEE. PTT BLUBRBGENLOEERZ T
fTRoTND, IFRERIZEDIOT, TOEER L TET o 2 I NEB B S BIE
2B,

3 HRAEFTR
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F7aAL I NTDAY o F—r3—bD AT, WERERB TH-o7=m L1383, L. 100 B
FERERFORIIBPEESRBIND, 4%, RO/ MM Thh3BIciT, +
DTz DTR =T —NE B E T BSEH R ET AL LD,

4) FE
R&T BT OFREIZ2DICKRBIEND, AGBLHER b OMEREEE (L PTT b0
FETHEDITWS, ZFoVz NCEALEH O#BTEEL - OFE bR TS,
L7edoT, SHOBH O (BEO) #FEFERICBELOIMETE N,
HEFDHRIT, BETFTELLTIHEISR TWARD, FEBENSOESLHET LIRSS
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R&T HIEFTOTES B8N, BB 2RIFEIF BRI THD, K7/ulz NIV RO
HetE BeELTEY, R&T RO BEICHK -7 b D THo7=,

ENBEICAVLNT OJT b, KRR THRFLORAR ThHo 7, BEIL, ERTOET |0
IVFLWEREZA TV, OJT DENEEATHRNHS,

ETaT =) MIBRBRIEGTHDN, BONC JICA vl av Rk &iTiI BB ST,
RV DH T, PTT ITBEIL JICA DBEEZ L2, BARADLORENSRITHIE, =
LoPOTUY 2/ M EETAILIAENoT LB, AT 2 S MNIBREIE IR E R EE
ZTTERY, TPz MEERTETEN72E BT A,

F70T =7 NCORBE RSB OLERO 1 B2 THB, ZR19>51 Emission analyzer
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1.

D

2)

3)

D

2)

BEREFFETIVIRR

#RELE (Bureau of Fuel Oil)
(1999 ££ 6 A 16 H EfE)
A B 2—%f5E : Ms. Preeyaporn Vivekaphirat, Director of Bureau of Fuel Qil
REFLRITHEDIRFOHEIZONT

BREFETiL. NEPO, Pollution Control Department Z#5H & AEEFLOBEBED LT,
I ERDETHEHEREOERICETIRAEED TS, BIE, ZRLHBELR-THDD
ETF A= BN P ATHERTOMAL T, —~B{LRE, AV ETHD,
1999 £ 5 B &Y 10 » R EZ T TH 2 RAERET DO OMELERL T 5, RO
FWBEL T, B REBELROD TG A—FLR2BDN, FO/NRTA—FD Source (I, EDLD
RFETERIRITION, FRUCE - THEBE -EEEICEDIIRA LV RIRBHADERE
TARIEERSTND, ,

B, BEREEFLE THIO ., TICRAETRI LB TRNEEZL THD, BER
ERHEISN, HEFAFLOHAMEZ T AN ER BB BRITRIEITREIZEETE,
728, YHEAETIZX R&T HFFEFLEML T2,

E&2RR B ECRE

HYV ROEEREOHE (2000 £LLEIT 50%035 35%ITHAEE2) 1T T~8 1LV EE
LT3 (R&T FIEFABRIELTWVD), 4% D EERREF BEIL. LR0oBRERRICES
WCHIEEND7D, MR TIERALLE RV,

R& T BFECATIC B+ 575 EH)
R&T THFEFTIZ. BEIZREL B OMEEETHE (4947) 21725003, 8L LEILSELTING
DR FREEFLTIHEHTHD,

BL, FOREREEEEICHEIEEICELTI, BFELTORIHE R S7H . R&T B
FERFC— T 52813720, CARB 260D EENOOa YT 47— R
TAZELEH B, BECTDO THMEATHD RT FEFFTORBERL BN CHEETSE
THZEL BEITRARNWEE X TN,

. National Energy Policy Office (NEPO)

(199946 5 16 A)
A B 2—%t8#E . Mr. Natie Tabmanie, Chief, Petroleum Business Section
BREHC BT 58 E T ORE

Ay ORIJIFRICEL T, SEROBUFHREMSEEGRL T2, BREOREREICEL T,
#5748 Commercial Registration Department (CRD)RE{EEZ B ->TV 5, CRD ITBRBO&LE
IR EERTRIVCEROERBE THD, NEPO (R LF—HELBBLURE D
SEILRIHERECEERETHD, REOERICBTIHOPIEENLEEIL, CRD &
NEPO OEAEDLE, MHE, B RELSLOBEICIIIESNS,

B BhE (BT E) (Ixbd AV A E B 1992 ££1T Thailand Industrial Standard Institute (204
B TRITENT, 1995 FIZ1E Land Transport Department 2LV 25% T Inspection and
maintenance program D3REMICERINZ, REFBFRICETIEELKZIT. B - BEED
Pollution Control Department (PCD)BE AR L2 > TN D,

The Study on Changes in Specification for Gasoline and Diesel Fuels for Thailand {22 T

BfE, NEPO SEMBEHEIL/AY, CRD, PCD DRz LT LR OB E ST
STND, KFETIIERSEHREL TVA2, Bangkok Metropolitan Authority (BMA)®® R&T
HERb A /S —{Z722TUNB,
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3.

1)

2)

R&T BFRFTIL, 2 F o bORERRIVEEHSNREOHRORMHIRIECRE
CRT DT —FEERHTIILLR-> TV EHAEE R&ET HIEFTLVERIELEY),

R&T WFRFT ~DHAFF

BIfE. R&T BFZERTICIE Energy Conservation Fund ZRIREL7-RAEIBEBORIESEXEIEL
TW3, EERRIFRBELL Tid, MOC 2BELTERELET 1 — BT DU ~DFEA]
DHYBRERZBITOND, LD, ZOLIRELIFERETITTOE,

%72 R&T HEFMORIFIZREFEL T, Y SFIRIBABREOIIEBEALL TOXR
L HFIND,

Pollution Control Department (PCD)

(199946 8 16 H)

A B 2—A 8 E Mr. Panya Warapetcharayut, Air Quality and Noise Management Division,
PCD,

ERAFIZONT

FEICT AT ARSI TIE, BE FILWL 0% TISHIKERF THD, EL, BBHEA
— A =ML ERBHTEY, RETIETITIZRERE DD,

BREOMEBIZEL T, PCD (37 A4 F A7 2 FoT3, TREEERTIDIZIE NEPO &
BELTEDANERHD, THTEIZESU TiL R&T FFFERTICHEE T2 L1058,
BEERSERFIIBHEICHTIL0, REHIIT2LDESTTELTVWS, R&T HERD
a2 ORERIIFEDCERATESEES,

PCD 3 REFLDEOE=LI 7 H1T2>TOBH, BIE, —BMBEIZ 2o THADIET 4
P AT BRI F ) E (Particulate) TH 5, —E{LIRFBLEERBRRETHD,
WTE, A BB TETND, A/ BMOREERDHEERS T, VARG
FCORFEYEEIEBORBERAFLY, KEBMETLA —MSAOH ) Z 7108 E
WEBEBRBETIILEEZLTNS,

RO BBEOTHAAFFIL, I—mo RORBEFOTERF-TETND, I—oy/ S THRE
%, FA~EATEETIC 2 EIZEDEALTTBBDH, Tk 1 E<BWITHEDWEEZT
WA, BERBRIN WS, PCD, BER, 8D 3 yFbHINTWDA, Ef Lo
TWABDIL PCD DHDTHD,

BB, A=t ADOPEHT R BT, I—oy ROREME TR albF /B OXELRE
THEEBIL, R T—BHRLVEETHLEEOEELEAL TN,

R&T HAFEATICHARF T DL D

The Study on Changes in Specification for Gasoline and Diesel Fuels for Thailand X ED &
BaE P MATROMETHD, ZORREZZIZREOLRIEEEIND S, BEIENLOHET X
BEIBEEINDT LTV,

R&T BFEEATIZIE, ST A — BT AN ROEAREREFEDINCELZL, EDIIRE(L
BRERIBOD (EEENDOH) EALIIL TS TIELL,
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Chronological Review of Project

FY 1994 | FY 1995 FY 1996 { FY 1997 ! FY 1998 [ FY 1999
0 v i I
rocess of the Project Project Formulation Team . : Envi i

Request : October, 1994 Request Submission i The Automotive Fuel Research Project for Envir Improvement l

- 3 1

: April 11, 1995 Project Formulation Team (Phase ) Consultation Team
[TSI: April 11,1995 Implementation Survey Team Technical Guidance Team
M/D: Detailed Design Study Team Evaluation Study Team

|

[Project Formulation Team :5 members
June 20, 1o July 1, 1994

— T
1) Leader 2) Technical C?uperaliun Planning 3) Fuel Eva}ualinn Technique 4)Exhaust Gals Evaluation Technique 5)Operation & Management

IProject Formulation Team :4 members
December 12, to December 22, 1994

— | |} i
l)LcadC{ 2) Fucl Analysis 3) Practical I%xpcrimcnl 4) Exhaust Gas Evah‘mlion Technigue

Implementation Survey Team: 6 members X i i I . . i. 5 L L X | 5
Apil 2, 1o April 13, 1995 1)} Leader 2)Technical Cooperation Planmnig 3) Training Planning 4)Analyiucal E P 2 S)E _,i Equiy 4 &) Opcriallon & Management
D;.:‘I,l::‘;: :sligtll(‘s‘;:z::: :: .ziln;;glsbers 1) Leader 2) CDS & Exhaust Gas Evaluation System 3)CDS Planning 4) Exhaust Gas Evaluation System Planning 5)Coordi
. ! |
Cg:;:::;:nz::e:jmd;xﬁljegw 1) Leader 2)Technical Cooperation Planning 31) Technical Transfer Planning 4)‘ijcc1 Management
; T — 1
T:::::::ﬂlg,l:zd::::e;:l ggr;wmbers 1I}Technical Transfer Planning Z)il’mjwt Management
" T =
E}:;ta;l??os;‘:syl?:;;'s members 1) Leader 2)Tech nical Cooperation Planning 3) Fucl and Exhaust Gas Evaluation & Analysis 4) Evaluation Manag 5)Eval & Analysis
[Dispatching Japanese Experts 1 st Dispatching Experts was on June 22, 1996
Long Term Experts: Input MM/year: 28.27TMM Input MM/year: 60.00MM Input MM/ycar:61.97MM input MM/year:55.83MM
8 persons (206.07MM) 1. Chief Advisor i. Chief Advisor 1. Chief Advisor L. Chicf Advisor
2. Coordinator 2. Coordinator 2. Coordinator 2. Coordinator
B. Chassis Dy Systeny3. Chassis Dy System{3. Chassis Dynamometer System3. Chassis Dynamometer System
Mechanic Mechanic Mechanic Mechanic
. CFR Engine / Engine 1. CFR Engine / Engin 4. CFR Engine / Engine K. CFR Engine / Engine
Dy Mechani Dy Mech Dynamometer Mechanil y Mechanis
[5. General Propertics Analyst _ {5. General Properties Analyst 15, General Properties Analyst _15. General Properties Analyst
Short Term: 8subjects(11.93MM) 1Subjects 6Experts 7.07MM 12 Subjects § Experts 3.53MM 3 Subjects 3 Experts 0.93MM 2 Subjects 2 Experts 0.40MM
ICounterparts Overseas Training: 2 persons 2 persons 2 persons 2 persons
9 trainees 5.67TMM 1) Automotive Fuel Research forfl)General Properly Analysis ofi)The Effect of Gasoline 1)General Praperty Analysis of
Environmental Improvement | Gasoline Composition and Additive on| Gasoline
) Automotive Fuel Research for2)General Properly Analysis of Exhaust Emission and JVD  2)Generai Property Analysis of
Environmental [mprovement | Gasoline 2)The Effect of Gasoline Gasoline
Composition and Additive on
Exhaust Emission and (VD
(0.87MM) (1.87MM) {L.13MM) {1.80MM)
[Expenses by Japanese Side (x1,000)
1) Dispatch of Survey Team ¥ 31,873 ¥ 14,840 ¥8,137 ¥2,232 ¥ 864 ¥ 5,800
2) Dispatch of Experts ¥ 328,369 ¥ 66,625 ¥126,374 ¥ 68,170 ¥ 67,200
B) Acceptance of C/P Training ¥3403 ¥ 555 ¥ 844 ¥ 584 ¥ 850 ¥ 570
#)Provision of Machinery and Equipment ¥ 19,025 ¥ 199,771 ¥ 147,973 ¥ 3,667
¥ 370,436
5 Local Budget ¥ 12,067 ¥ 2,429 ¥ 3,077 ¥ 4,748 ¥1,813
) Suppl y Local Budget  ¥2,584 ¥ 2,584
Othiers
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Project Design Matrix (1/2)

MU X (EI) (1,2)

Project title : Automotive Fuel Research Project for Environmental Improvement in the Kingdom of Thailand

Project area : Ayutthaya, Thailand

Target Group :Research and Technology Institute of the Petroleum Authority

Annex 1

Duration : March 1, 1996 to February 29, 2000

Prepared by JICA Evaluation Team on June 14, 1999

Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important Assumption

[Super Goal]

Environmentally-friendiy and technologically-
feasible automotive gasoline will be introduced into
the Thai market to reduce air pollution.

* New specific environmentally-friendly
antomotive gasoiine are sold in the Thai market.

* Statistical record of Bureau of Fuel
Qil

* Production records of fuel refining
companies.

* Governmental Policy on
prevention of air pollution will not
change.

{Overall Goal]

The Government of the Kingdom of Thailand
formulates specification of the environmentally-
friendly automotive gasoline on the basis of the
technical advice and proposal by the R&T Institute
of the PTT.

= New specification on automotive gasoline for
reducing toxic substances in exhaust gas is
established by the year 2005

* Specification of automotive
pascline

* Economic situation will not get
worse rapidly.

[Project Purpose]

R&T Institute of the PTT has the ability to give
technical advice and offer proposals on the
properties and composition of environmentally-
friendly and technologically-feasible automotive
gasoline.

» R&T Institute submits technical information and
data to Thai Government for drawing up the
specification of environmentally-friendly and
technologically-feasible automotive gasoline.

* Submitted reports from R&T
Institute to Thai Government

* Governmental regulation on the
quality of automotive gasoline is
strengthened.

* Thai refining industry will not
oppose to introduce the
environmentally-friendly
automotive gasoline.

[ Output]

0 The management and operation system of the
Project will be established.

1 Various measurement and analysis equipment
for automotive gasoline and lubricant oil will be
installed.

2 Preventive maintenance system for machinery
and equipment will be established and
effectively utilized.

3 Various technologies concerning measurement,
analysis, evaluation and designing of product
properties will be acquired by Thai counterparts.

4 Various data on analysis, evaluation and
formulation concerning automotive gasoline will
be accumulated and effectively utilized.

0 Necessary staffs for the project operation and
maintenance are allocated, and duties are
assigned to the staffs.

1 Necessary facilities and equipment mentioned

in R/D are installed on TCP’s schedule.

Counterparts can maintain the machinery and

equipment by themselves.

3 Counterparts are able to implement

measurement, analysis, evaluation and

designing of product properties by themselves.

The results of study on “The effect of RFG

composition on exhaust emission”, “Octane

number requirement”, “Effect of detergent
additives”, “Effect of RFG composition on
engine oil stability” and “Effect of RFG
composition on car fuel supply components”
are presented to governmental organization

(]

=8

concerned.

G Annual report of the Project

1 Annual report of the Project

2-1Evaluation by JICA experts

2-2Maintenance record of
equipment

3 Evaluation by JICA experts

4-1 Records of meeting to the related
parties

4-2 Number of published technical
reports in each field

¢ Counterparts will be continuously
employed as permanent employee.

* The industrial / governmental /
academic authorities concerned
will cooperate to the project
activities.
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Project Design Matrix (2/2)

- operation of the machinery and equipment
properly for various measurement and
analysis

- evaluation of measured and analyzed results

- formulation of product properties

3-2 Make training materials.

3-3 Implement the training program.

4-1 Accumulate the measured and analyzed data.

4-2 Make reports on the accumulated data.

4-3 Hold meeting to explain reports fo the related
parties.

4-4 Prepare for the future proposal on the
formulation of environmentally-friendly

gasoline based on accumulated data.

Narrative Summary Input Important Assumption

[Activities) Japanese side Thai side ) ]
0-1 Allocate staffs. 1) Dispatch of Experts 1) Counterparts 19 persons . Mact_lmery and equipment ] ]
(0-2 Make operation plan of the Project. -Long Term Experts  206.07M/M (DProject Manager prov.ldcd by the Japanese side will
0-3 Make and implement budget plan properly. (D Chief Advisor @Deputy Project Manager obtain easy custom clearance.
1-1 Make speciﬁcatioy of the machinery and @ Coordinator @Properties Group

equipment for various measurement and (@ Chassis Dynamometer System @Engine Group

analysis. Mechanic S Administrative G
1-2 Make layout plans for the machinery and @ CFR Engine/Engine Dynamometer ®Administrative Group

?quipme.nt as well as phased plans for Mechanic 2) Land and buildings

msta!latlon. . ® General Project Analyst -Research and Technology Institute
1-3 Provide and purchase the machinery and -Other land, building and facilities

:g:;yp;?:m for various measurement and -Short Term Experis necessary for the implementation of the
1-4 Transport, install and adjust the machinery and Bsubjects, 11.93MM Project

equipment. . .
1-5 Procure supplementary materials and 2) Expenses by Japanese Sld;(;ils’ggg) 3) Financial Inputs (x 1,000)

AccessorIes. . - Dispatch of Survey Team ¥ 31,873 -Local running cost B 39,378.0
1-6 Prepare supplementary cperational manuals for -Dispatch of Experts ¥ 308 369

the machl'nery and equipment. . - Acceptance of C/P Training ¥ 3,403
2-1 Make mainienance plan for the machinery and ~Provision of Machinery ¥ 370,436

equipment. . & Equipment
2-2 Make maintenance manuals for the machinery ~Local Budget ¥12.067

and equipment. ] 4
2-3 Implement the maintenance as planned. Supplementary Local Budgef¥ 2,584
31 I\::l;zligagvl};ngtgz?lgar:;f.or ihe counterparts in 3)Overseas Training 9 staffs, 5.67MM

& ques ; Two more staffs will be trained in 1999. [Preconditions]

* Necessity of research activities for
preventing air pollution will not be
decreased.

* PTT will have a strorig intention to
establish its Research and
Technology Institute in order to
implement research activities for
preventing air pollution,

¢ Construction of the Research and
Technology Institute will not be
delayed much.
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