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MINUTES OF DISCUSSIONS
ON THE AUTOMOTIVE FUEL RESEARCH PROJECT
FOR ENVIRONMENTAL IMPROVEMENT IN THAILAND

The Japanese Team of the Project Formulation Advisors of Automotive
Fuel Improvement Research and Development (hereinafter referred to as
"the Team") organized by the Japan International Cooperation Agency (herein-
after referred to as "JICA") and headed by Mr. Kiyohiro Tachiki, visited
Thailand from December 12 to December 22 1994, for the purpose of clarifying
in detail the issues related to the provision of major items by the Japanese
Government under the Japanese Project-Type Technical Cooperation Project
(hereinafter referred to as "the Project") for the Automotive Fuel Research

Project for Environmental Improvement in Thailand.

During their stay in Thailand, the Team had a series of discus-
sions to exchange views on the Project, with the officials of the Petroleum
Authoritiy of Thailand (hereinafter referred to as "PIT"), and also made a

field survey of the proposed project sites and relevant facilities,

As a result of discussions, both parties reached an under-

standing concerning the matters referred to in the document attached herewith,

Bangkok, December 21, 1994

K Tuchides sty

Mr. Kiyohiro Tachiki Dr. Vichit Yamboonruang
Leader, Team of the Project Deputy Governor
Formulation Advisor Corporate Human Resource
Japan Inﬁefnational Cooperation Petroleum Authority of
Agency Thailand
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SUMMARY OF PROJECT PLAN

1. Project Title

The Automotive Fuel Research Project for Environmental Improvement
in Thailand

2, Implementing Agency of the Project

PTT Research and Development Center

2.1 Implementation Agency

The implementing agency for the Project is the Petroleum
Authority of Thailand (PTT).

2.2 Administration

The Governor of PTT will bear overall responsibility

for the implementation of the Project.

PTT will be in charge of the administrative management and

technical matters in the Project.
3. Duratidn of Japanese Technical Cooperation for the Project

The duration of the technical cooperation with the Government of
Japan under the Project will be for four {4) years from the date
agreed upon by both sides in the Record of Discussions (R/D} to be
concluded between JICA and PTT.

SO U
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4, Site of the Project

5. Working

Research and Development Center, Petroleum Authority of Thailand
The Team visited the Project site and discussed with PIT on the
construction schedule of the PTT Research and Development Center in

order to materialize the cooperation schedule.

The Chassis and Engine Laboratory, the Analytical and Multi - Purpose

Laboratories are planned to be completed between July - September, 1996.
Schedule prior to the Project lmplementation

The R/D mission will be sent around March, 1995,

The commencing date of the Project in accordance with the R/D will be

around June 1995 corresponding to the construction planning of the PIT

Research and Developmeht Center.

6. Summary of the Project

8.1 Objective of the Project

(1) Overall Goal of the Project

The overall goal of the Project is to formulate environmentally -
friendly automotive fuel suitable for traffic in Thailand at the
PIT Research and Development Center, thereby contributing to the

reduction of air pollution by automotive exhaust gas.

—o6— o VJ



(2)

6.2 Output

(1)

(2)

Project Purpose

The purpose .of thé Project. is to apply the . automotive fuel
evaluation technology {(automotive exhaust gas analysis, automotive
fuel standardization, etc.) and formulate environmentally-friendly
automotive fuel suitable for actual circumstances of Thailand at

the PTT Research and Development Center.
and Activities of the Project
Output

a) Building up the research facilitles and capabilities for
automotive fuel research at the PTT Research and Development
Center.

b) Developing the database on antomotive fuel properties through
various experimental application for emission control and

formulating environmentally-friendly automotive fuel,
Acti#ities
a) The Japanese side :

- provide technology transfer and necessary  equipment

and materiale for the Thai technical staff {counterpart

personnel)



b} The

4

Thai side carries out the following activities under the

advice and assistance of the Japanese experts !

6.3 Organization

formulate plans for the analysis of automotive fuel
properties

formulate plans for the analysis of automotive exhaust gas
rearrange existing data

prepare  samples .of automotive fuel, analyze with the
instruments and arrange the data

interpret the resuits of analysis and construct the data base
prepare working manuals

develop expertise in the area of gutomotive fuel research

The organization chart of the Project is shown in ANNEX I.

A Joint Coordinating Committee is to be established to ensure the smooth

implementation of the Project.

7. S8cope of Technical Cooperation

7.1 Field of Technology Transfer

The specific fields of technology transfer will be as follows :

{a} Operation

~ Chassis Dynamometer System
- CFR Engine

-~ Bench Engine

- General Properties Analysis



(b) Formulation of Automotive Fuel for Emission Control
7.2 Schedule of Implementation

The tentative schedule of implementation of the Project is shown in
ANNEX 1I.

7.3 Equipment provided by the Japanese side

A tentative equipment list which is necessary for the implementation of

the Project is shown in ANNEX 1I1.

PTT requests that the Japanese side take into’ consideration after-sale
and maintenance services in Thailand in the selection of equipment

makers.
7.4 Dispatch of Japanese Experts

In order to transfer the necessary knowledge and techniques to the Thai

counterpart, the following Japanese long-term experts will be needed :

a) Chief Advisor

b) Coordinator

¢) General Properties Analyst

d) Chassis Dynamometer System Mechanic

e} CFR Engine/Engine Dynamometer Mechanic

In addition to these, some short-term experts may be dispatched when the

need arises.

KTAJW
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6
Tentative plan of dispatching short-term experts for the first year will

be as follows:
a) Chassis Dynamometer Systém
b} CFR Engine/Engine Dynamometer

¢) General Properties Analysis

d) Installation and Commissioning of Equipment
7.5 Acceptance of Thal counterparts
JICA will take the necessary measures to receive, at its own expense,
the Thai personnel connected with the Project for technical training in
Japan, '
8. Measures Lo be taken by the Government of Thailand

The Thai side will provide sufficient space, gqualified personnel,
utilities and meet all running expenses necessary for the implementation
of the Project.

8.1 .Space and Utilities

PTT will provide sufficient space at the PTT Research and Development

Center.

The site plan of the Project is shown in ANNEX IV.
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8,2 Machinery and Equipament

The Thaj side will provide any other machinery, equipment and materials
necessary for the implementation of the Project other than the equipment
provided through JICA.

As PTT's Consultant for the engineering and architectural design of the
Research and Development Center already has sufficient know-how and
experience in the design of the foundation and building on which the
machinery and eqguipment will be installed, such know-how will not be
required from the Japanese side. However, if the need arises, the

Japanese side can respond quickly.

The Thai side will allocate the necessary budget for customs clearance

and inland transportation of supplied machinery and equipment.
8.3 Assignment of Counterpart Personnel and Administrative Staffs.

It is proposed that the following minimum number of research personnel

from PTT be sssigned to the Project :

{a) Project Manager / Leader (c/P for Team Leader)} : 1 Person

(b) Deputy Project Manager / Leader (C/P for Team Leader) : 1 Person

{c) Physical and Chemical Properties : 4 persons (FULL TIME)

(d) Octane Number : 4 persons (FULL TIME)

(e) Exhaust Gas Analysis ‘ : same person as (d)

(f) Fuel Consumption : same person as (d)

{(g) Engine 0il Degradation (Operation) : same person as (d)
(Analysis) : same person as {c¢)

— 31 - o U



9.

8
(h) Materials Durability ¢ same person as (c)

(i) Administrative Staff : as required

Accountant
Clerk
- Driver
Others

The tentative schedule of counterparts allocation is shown in ANNEX V.

8.4 Allocation of Budget
PTT will allocate a necessary bﬁdget for this project.

The tentative schedule of budget allocation is shown in ANNEX VI, and
will be concluded at the signing of the R/D. '

Others

The list of participants in the meeting is shown in Annex VII.

K‘Tﬁw/; o o B4



ORGANIZATION CHART OF THE PROJECT ANNEX T1{1)

M.0.T1.

PTT

l

R & D Center

THE PROJECT

Properties Group

P/J Manager Chief Advisor [—
Deputy P/J Manager Coordinator
F— Experts —
Engine Group Administrative Staff

- General Properties Analysis
for Gasoline & Lubricant Oil
~ Material Durability Test

Thai
P/J Manager N
Deputy Manager HE

Properties Group : '4 (1 Researcher, 3 Technicians} Properties
Engine Group : 4 {1 Researcher, 3 Technicians) Engine

Administrative Office; :

. T MU‘*J

- Chassis Dynamometer
- Octane Number

- Dynamometer Lubricant 0il

Japan

Manager

Coordinator :

P S

as required




TENTATIVE FIELD OF JAPANESE EXPERT

1, Chief Adviscr
2. Coordinator
3. General Properties.Analyst
{For Gasoline and Lubricant 0il)
4. Chassis Dynamometer System Mechanic
5. CFR Engine / Engine Dynamometer

Mechanic

K J’Tﬁ\w

1 Person
1 Person
1 Person

1 Person

1 Person

ANNEX I(2)



Annex II. TENTATIVE SCHEDULE OF IMPLEMENTATION

ANNEX TI(1)

Year

Y1

Yz

Y3

Ya

I. Term of the Project

1.

2.

3.

I11. The Japanese Side

Dispatch of Experts
1} Long-term experts
{1) Chief advisor
{2} Coordinator
(3) General Properties
Analyst
{4) Chassis Dynamometer
Mechanic
{(5) CFR Engine/Engine
Dynamometer Mechanic

2} Short-term experts

(if necessity arises)
Provision of Machinery

and Equipment

Training of Thai o

Counterpart in Japan

Delivery

1,
2,

3.

II1I. The Thai side

Buildings and Facilities

Allocation of Counterpart

Personnel and Staff

Procurement of additional

Supporting Facilities as

required

Allocation/ Operation Budget
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ANNEX 11I{(1)

TENTATIVE EQUIPMENT LIST

1. Chassic Dynamometer For Light Duty Vehicle

Tested Vehicle
Speed
Absorption

o o o 0

Inertia Simulation

LDV (FWD, RWD/Gascline)
0160 km/h (07100 mile/h)
95 kw

Max. 2700 kg

2. Constant Volume Sampler For Light Duty Vehicle

o Flow Control
o Bag Sampling

3., Exhaust Gas Analyzers

o Measurement Method

o Analygzers

4. Dynamometer For Bench Engine
o Tested Engine
o Absorption

o Engine Control

Critical Flow Venturi Max. 12m3/min

6 Bags

Dilution Sampling Method
(Test Mode : EPA, JAPAN, ECE)
C0/C0z2z NDIR

T HC FID

NOx CLD

Components FT-IR (%)

(Two) Gasoline Engines (**) (< 3.0L}
220 kw

Automatic

5. General Properties’ Test Apparatus {in detail, refer to ANNEX I11{3)}



ANNEX 11I(2)

6. CFR Engine, Convertible (RON / MON) Type 1 unit
o Measurement Method Research & Motor Octane Method
ASTM D 2699/D 2700

(#) In order to formulate the envirpnmentally—friendiy automotive gasoline, PTT has
strongly requested for the FF-IR Apalyzer. However, due to possible technical
problems and its high price, the Japanese delegation is not yet able to make a
decision in providing this equipment, Should the FT-IR Analyzer be accepted,
the CFR engine will be cut.

(#%)To formulate environmentally-friendly automotive gasqline, PTT has requested
for an additional test engine for the evaluation of the gasocline detergency
performance e.g. the cleanliness of fuel injectors, intake valves and combustion

chamber.

— 38 -



TENTATIVE EQUIPMENT LIST

ANNEX III(3)

(1) Test Apparatus for General Properties of Automotive Gasoline

1.

Test Apparatus for Properties of Used Engine 0ils

Gas Chromatograph for H/C ratio & Hydrocarbon Types

of Gasoline

Gas Chromatograph for MTBE & Ethanol in Gasoline
Trace Sulfur Analyzer in light liquid Petroleum

Hydrocarbons by Oxidative Micro-Coulometry

{ PONA)

(ASTM D
(ASTM D

Automatic Distillation Apparatus for Petroleum Products (ASTM D

Digital Density Meter for Liquids

Automatic Vapor Pressure Apparatus for Petroleum Products {ASTM

{Reid Method)

Existent Gum Apparatus of Fuels

Oxidation Stability Apparatus for Gasoline

(Induction Period Method)

Copper Strip Corrosion Test Apparatus for Petroleum

Products

from Bench Engine Tests

1.

2.

(ASTM D

{ASTM
(ASTM

{(ASTM D

Trace Nitrogen Analyser in Liquid Petroleum Hydrocarbons {(ASTM D

(Oxidative Combustion/Chemiluminescence Detection)
Apparatus for Insolubles in Used Lubricating Oils
(Centrifuge, Drying Oven and Electric Balance)

Kinematic Viscosity Bath with Digital Stop Watches,

preset at 30, 40, 50, 75, 100 °C

Potentiometric Titrimeter for Acid Number and

Base Number of Petroleum Products

(ASTM D

(ASTM D

(ASTM D 6642

4815)
3120)

86)
4052)

D 323)

D 381)
D 525)

130)

4629)
893)
445)

& D 2892)

»



5. Water Content Analyser in Liquid Petroleum Products
(Coulometric Titration Method)
8. Automatic Carbon Residue Apparatus
- {Conradson Method) '
7. Automatic Flash Point Apparatus
(Cleveland Open Cup)

{3) Test Apparatus for Evaluation of 0il-Elastomer Compatibility

1, Strain-Stress Measurement Machine with Extensometer
J18 K 6251/180 37

2. Hardness Tester
JIS K 6263/150 48

{Remarks)

180 37 : Rubber, vulcanized-Determination of tensile stresg-strain

properties

ISO 48 : Vulcanized rubbers-Determination of hardness

ANNEX I1I(4)

(ASTM D 1744)

(ASTM D 188)

(ASTM D 92)



TENTATIVE SCHEDULE OF COUNTERPARTS' ALLOCATION

ANNEX V

PTT R & D STAEF YEAR 1 YEAR 2 YEAR 3 YEAR 4
1) Project Manager/Leader 1 1 1 1
2) Deputy Project Manager 1 1 1 1
3) Physical and Chemical 4 4 4 4
Properties
4) Octane Number 4 4 4 4

Exhaust Gas Analysis

same person

as in 4}

S&mEé PErson

as in 4)

same person

as in 4)

Same person

as in 4)

6)

Fuel Consumption

sSame person

as in 4)

same person

as in 4}

same person

as in 4}

same person

as in 4)

7) Engine 0il Degradation same person |same person |same perscn |Same perscn
as in 3)&4) |as in 3}&4) |as in 3)&4) [as in 3)&4)
8) Materials_Ddrability Same person {same person |Same person |Same person
as in 3} as in 3) as in 3) as in 3)
3) Administrative Staff as required
~ Accountant
- Clerk
- Dfiver
- Others
TOTAL NO. OF STAFF 10 10 10 10
< fachi W
<.

-4 -




ANNEYX IV

SITE OF THE PROJECT
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ALLOCATION PLAN OF BUDGET

{Unit :

ANNEX VI

PROJECT YEAR

R & D Personnel Salaries

Utilities

Office Supplies

Repairment and Maintenance

Travel & Transportation

Facility

Equipment

OTHERS

TOTAL EXPENBES

PTT will provide the figures for the allocation of a necessary budget for

this project at the signing of the R/D.

_43....



ANNEX VII{1)
LIST OF DELEGATIORN

1. JAPANESE DELEGATICN

1.1 Mr. Kiychiro Tachiki
Senior Assistant to Executive Director
Research and Development
MITSUBISHI OIL CO., LTD.

1.2 Mr. Takehiko Mizutori
Assistant General Manager
Catalysts & Egquipments Section
Industry Market Sales Department
COSMO TRADE & SERVICE CO., LTD.

1.3 Mr. Yutaka Hasegawa Research Engineer
Fuel Research Section
Corporate Research & Developmeni Laboratory
TONEN CORPORATION

1.4 Mr. Shigehisa Yamada
Manager
Automotive Fuel Research Laboratory
Petroleum Energy Center {PEC)
ADVANCED TECHNOLOGY AND RESEARCH INSTITUTE

ldaw



2, PETROLEUM AUTHORITY OF THAILAND (PTT) DELEGATION

1.

4,

Dr. Vichit Yamboonruang
Deputy-Governor

Corporate Human Resource

Mr. Sawaeng Boonyasuwat
Executive Director

Research and Development Center

Mr. Vithaya Tivayanonda
Director
Analytical Department

Research and Development Center

Dr. Yodchai Jotiban
Acting Director
Fuel Research Department

Research and Development Center

Ms. Usaﬁee Chatranon
Acting Director
Research Promotion Department

Research and Development Center

Mr. Jarun Limpananont
Manager

Emission Research Division
Fuel Research Department

Research and Development Center

| K,TM

ANNEX VIT(2)



7.

Mr., Vijit Tangnoi
Manager

Fuel Technology Division
Fuel Research Department

Research and Development Ceuter

Mr. Nirod Akarapanjavit

Acting Manager

Automotive and Industrial Fuel Division
Fuel Research Depariment

Research and Development Center

ANNEX VII(3)
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B SUF ey s TR

RuF vy o KT

s 1994.12.19. () 9:40-11:00
B 9 Ardnarong Rd.., Prakanong, Klongtoey, Bangkok
(Bangcﬁak Refinery I BE#E)
fidx#F Rattanawaree In-0-Chanon
Division Nanager
Quality Control Div., Operation Distribution Dept..
Downstream 0il Business, Petroleum Authority of Thailand
W -
% PTTOERSLTCVAAMNG (M, MEm, 7)) -2) OREEHERAR
BV V—-LRHOHH,
BI7E 1S0-9000 DRI TIEZh, BBEOMRTIE Preventive Naintenance
THREGCELTHED, REFHLELTIAERERLIYVES S LA Eh 2,

ANE HEBM 3 54 ( Chemist 1 0#£. Technician 2 04)
HEEA 5% _
AP B T E B 34,000 81993 25,000 81992

SRR REOEBD, OADA—H—0bOBHEV,

HERSRH B MR A —H -
g &)

A7 5% RON Faukesha
MON Faukesha

EEDEIT R Herzog

HEhA vy CETERBRA 1SL

FWA ) CEKT ARG

Hv ) LR EREERE (2 4H) SETA

HIEH LB (D AH) SETA

ALK B HRA T8 (FIA)  (2A44)

HAL v b5 57 (PIONA) HP-5890

HZ 2@ b5 7 (KTBE)  HP-5890- T
[6] L 2 & Rl B AL e 23 Chemstation

Hewlett Packard
Hewlett Packard
Hewlett Packérd

HD S Es (X-RAY, Cd-109) Ontokumpe
FIR ARG (6 AH) SETA

T e e T e e T el S oo B o

W s HT 8% ALFA-800

sHoriba




A A Spectrometer

Y R i 3 PR A T -
(kA
LR 2 1
RN FERE 1
Uxoy bR E I A B 1 Alcor
sl kAEAKS (Abe 1) 1 1SL
(P M) 1 ISL
(Tag) 1 Herzog
B B ) A SRR AR 1 ISL
HEHE- ¢ b (CFPP) B 1 Herzog
Ft #4 B 9 5E 25 1 Paar
B By B K B A2 45 4 ISL
HEA|KARBRE (COC) (1 &#HD) 1 ISL
w47 nRMRESRE 1 Alcor
78 #3 hy cp i B h R 2 3R 2 Mettler
PR ARCE 1N T 2 Petrotest
Cold Cranking Simulator 1 CANNON
T8 R AR A R L 43 BE DR 1
T B ST (A-RAY, Pe-55) 1 Ontokumpe
ASTMEE 1
#— N7 4’ v ¥ Kot i Netrohm
UV,V 1S Spectrometer 1 Perkin Elmer
FT~1R Spectrometer 1 Perkin Elmer
I R Spectrometer 1 *JASCO
1CP Spectr'ometer 1 Perkin Llmer
1 ILCUSA)




BEl 3

7 A DEMRBA T RSB TERIIE Y A b

Representatives of Petroleum-Testers Sales Companies in Thailand

(PTTXOHR)

Company Representative
(Tel/Fax No. in Bangkok)

Brand:Name

Tel 282-9749, 280-1787 Fax 280-1788

1.| Perkin-Elwer (Thailand) Ltd. Perkin-Elmer
Tel 319-7901, -8070 Fax 319-7900

2. Hewlett-Packard (Thailand) Lid. llewlett-Packard
Tel 254-6720~6729 Fax 254-6731

3.1 Fine Spec. Co., Ltd Fisons
Tel 272-1457 Fax 272-1456

4.l Phillips Electronics (Thailand) Ltd. Mattson
Tel 398-0141 ~ TFax 399-2714

5.] Thai Unique Co., Ltd

Metrohm, Yariance

Chemical House & Lab Instrument Co., Ltd
Tel 319-0792,-0733 Fax 718-5008

Petrotest, Grabner,
ISL, CANNON

Thai Polymedic Co., Lid
Tel 424-4075, 43414179 Fax 433-8707

Stanhope-SLETA

ILAB Fluid Control Co., Ltd
Tel 519-5565 Fax 519-1299

Hlerzog




0o O~ o o A~ WM

B4 FAOEEYY YY) v ORERE
Thailand's Gasoline Specifications (As from August 1, 1994)
Property * Limit junleaded jleaded unleaded ASTM
regular premium premium Method
1. Octane
- Research Octane No. min 87 85 85 D 2699
- Motor Octane No. min 76 84 B4 D 2700
. Lead Content (g/l) max 0.013 0.15 0.013 | D 3341, 3116
. Sulphur Content {% wi) max 0.15 0.15 0.10 D 1266
. Phosphorus Content {g/1} max . - 00013 | D 3234
. Copper Strip Corrosion {number) max 1 i 1 D 130
. Oxidation Stability {minutes) min . 360 360 360 D B25
. Existent Gum (g/100 mi) max | 0.004 0.004 0004 D381
. Disiillation ( C D 86
- 10% Evaporated max 70 70 70
- 50% Evaporated 70-110 70-110 70-110
- 90% Evaporated max 170 170 170
- End point max 200 200 200
- Residue , % vol max 2.0 2.0 2.0
9. Vapour pressure @ 37.8 C {kPa) ‘
- Non-Oxygenate blends rnax 62 62 62 D 323
- Oxygenate blends max 62 62 62 D 4953
10. Benzene (% vol) max | 35 3.5 3.5 D 3606
11. Aromatic (% vol) D 4420
- Before Jan 1, 2000 max - 50 50
- From Jan 1, 2000 max - 35 35
12. Colour Red Light Yellow| Green D 2392, 1500
13. Water {% wt) '
- Non-Oxygenate bliends max nil nil - il
- Oxygenate blends max 0.7 0.7 0.7 £ 203
14. Oxygenated Compounds*® (% vol) max 10,0 10,0 10.0 D 4815
16, PFIVDC Additive min | BMW 318i BMW 3181 |BMW 318i

* Methanol ; max 3.0% vol
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