





CHAPTER 3 OUTLINE OF THE PROJECT

3.1, Objectives

It is necessary to the future industrial development of Thailand to in-
crease the competing power of products of the machinery, electrical, elec-
tronic and metalworking industries. To this end an upgrading of production
technology in these sectors is required. A major barrier in achieving this
objective is a shortage of enginecrs equipped with necessary capacities for
carrying out independent rosearch and development for the needed improve-
ments. In ordsr o train engineers in the field of precision engineering
needed for future improvements, Thailand has drawn up the EIRD Expangion
Project of the PFaculty of Engineering of Chulalongkorn University. The aim
of the Project is to provide the equipment necessary to the EIRD Expansion

Project’'s implementation.

3.2 Study and Examination on the Request

3.2.1 Justification of the Project

The Project is in line with the Thai governmental policies. [f EIRD
functions are reinforced through the implementation of the Project,

the following benefits are expected:

- peinforcement of the education of high level engineers reguired by
industry

- strengthening of leading technology available to industry

- strengthening of higher technical education through a fuller activa-

tion of teaching staff capacities
- expansion of the scope of technical services offered to industiry

In view of the above benefits, the plan is considered to directly
contribute to the supporting and strengthening of the education of the
human resocurces needed by the nation. It will also indirectly contrib-
ute to the nation’s industrial development. The Project is therefore
considered to meet the conditions for financial support of Japan in

the form of a grant aid.



3.2.2 Dperatibn and Maintenance Plan

3.2.3

The Project is closely related to the EIRD Expansion Project. There
already'exists a competent organization for implementing and  nmanaging
the Project in the mechanical engineering, electrical “engineering and
metallurgical engineering departments. As = these . systems - function
adequatély, no problems are. anticipated concerningr the operation of
the Project., ' :

Compohents of the Requested Equipment
The Project_consis£3 of_thfee'prihéipﬁl-components_of-CAM/CAD techno-

logy, engineering materials and system automation., These three areas
are under the responsibility of the mechanical, electrieal and metal-

lurgical engincering departments. ~However research activities span

across the various departmental divisions and so the same  equipment
can be used for more than two areas concurrently. The mutual relations

between the three arcas are shown in Figure 3,2.1.

For research and development in'designing and manufacturing of metal
molds, the equipment for system automalion like a CNC machine tool
will be used in addition to a CAD system and equipment for materials

engineering..

For research and development in system automaticn, a CAD system for
system automation, a CNC machine tool and robot need to be combined.

For research and development in a semiconductor device of electronics
materials engineering, semiconductor manufacturing facilities as well

as surface analyzer for characterization will be used.



- Figure 3.2.1 Relation of EQUipment for Expansion of EIRD
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3.2.4 Outline of the Reqoested Equipment
(1) Background of the requested equipmemt

The list of the requested equ1pment whloh 1s oonflrmed by ihe: Unv1er~
sity after the discussion between both party is “shown as Table 3 2 1.
Followings are the outliné of these requested equ1pment._

1) Equipment for CAD/CAM'techhology .

The introduction of ‘a myried vefiety-of:hachiﬁe?y and of produeﬁion
systems has been effected siﬁQG'the7indUStriaI feVolutioﬁ'iﬁ~ef;
forts. to rationalize production, but. the advent of” computer tech-
nology has resulted in a rapld lnerease 1n progress Trad1t10na11y 
des1gn work has been the domain of. human 1ntelllgence ‘and - was
considered beyond the scope of poss1ble mechan1zat1on However,'if
we d1v1de ‘design in patterned work and non patterned work, we ' can
say that computers ¢an handle aspects of patterned design work. CAD
_(Computer Aloed De31gn)_ technology involves the reduction and
simplification of desigher’s work ‘through cowpuferization of pat- .
terned design work. It ‘also reduces.thefoéeobrence bf‘hdmeo error
and fufthermoro.effects an activation of fhe~calculating and- memory
resources of computers. Moreover, by aligning a numerical control
device ito a computer svstem, it is possible to realize an ‘automa-
tion of the overall productlon system by llnklng the CAD Lo comput“
er aided manufactur1ng (CAM) system: ' '

in Thailand also tnere has been . a natural development of 1ndustr1f
alization whiech 1nvolves the advance form the stage of llght Andus-
tries to assembly industries for- machlnery and’ electrlcal sectors,
and a growth in parts proc9551ng 1ndustrles. This has been accompa—
nled by an 1ntroduct10n of CAD and CAM technologles to the work~
shops and production SItes However, englneers wlth a mastery of
CAD are still limited and their level of competence low. so the
employment of CAD is limited. '



Table 3.2.1 List of the Requested Equipment

Quantity Priority

1. CAD/CAM Technologv (C)

_ C~1raEng1neer1ng Work Statlon (EWS) System for CAD 1 get A
CE:'CAP,System for- Electronics Circuit Design :

- CM 'CAD'System”for Engineering Material Design
C8 ' CAD System for Automation and Precision

2. Ehgineering'Matefials (M)

Metdllufgical Engineering. (MM)

MM*I.Surface Analyzel {ESCA/AUGER) 1 A
MM-2 Instron Tvpe Unlversal Tensile Tester 1 A
MM-3{100 ton Hydraullc Press : 1 A
MM-4 Preclslon Surface and Profile Grlnder 1 A
'-MM—S-Scannlng Electron Microscope 1 B1

MM-6 CNC Wirecut EDM - 1 B1
CMM-7 CNC EDM - (Engraving) . 1 B1
Electronies Materials Engineering (ME) - :

ME-1 Molecular Beam Epitaxy (MBE) System 1 A
ME{B'Laser_System for Material Processing and: . 1 set, A

for Characterization

ME-3 Laser Measurement System for Displacenment, i B1
: Distance, Vibration; Angle and Smoothness '

ME-4 YAG Laser Bystem for Material Processing 1 B2
- ME-5 Lock in Amplifier (2 phases) 1 B2
ME-6 Box Car Integration 1 R2
. ME=7 Multi-Channel Recorder i C
ME-8 Spectrum Analyzer 1 C

3.-Automation.and Precision (8)

8-1 Cyllndrlcal Coordinate Type Robot 1 A
. $-2  Scara Type Robot 1 Bl
$-3. - Robot Vision System . 1 B2
5-4 Precisibp Cartesian Coordinates Positioning 1 B2
- . Unit . _ s :
-+ 5-5.-+ Portable Robot : 1 B2
.5=6= CNC Lathe Machlne ' : : i A
BT gCNC Machlnery Center System with Programmlng : 1 set A
i Toglit R

-§-8  CNC: Mllllng Machlne - i Bl
5-9 Grinding Machine o ; -1 Bi



Beginning with Chulalongkorn Unlverqlty, angineering faculties of
the King Mongkut Institutes of Technoiogies, Ladkrabang and Thon-
buri all had computer centers. These institutes were carrying .out
education in computer use and were developlng applloatlon technolo-
gies for computers including CAD. The computers of the Faculty . ‘of
anlneerlng of Chulalongkorn Un1VEr31ty ‘Wwere 1argely 1ntroduoed in
1986 and are mini-computer systems, with a current level equaling
that of personal computer systems. They fall far below what is
expected by the industrial sector fér thé development of CAD tech~
nology or in terms of guldance services. CAD is being - actively
furthered with the use of personal computer systems in the field of
electric circuit design, hut as there are limits to: personal -com-
puter CAD the scope for appllcatlon is restricted. Appl1cat10ns in
the field of engineering materials are: almost -non existent because
of the 11m1ts to computer capaeltles for 51mulat10ns. Further,_in
the field of machine desxgn some drawing up- of blueprints with CAD
and robot simulations by computer are carried out but levels remain
low because of insufficient equipment, Basically despite the
presence of a teaching staff excellently eguipped for. computef
applications at present in the Faculty of Engineering of Chulalong-
‘korn University, restrictions regarding the available equ1pmnnt
result in a limiting of achievements. '

2} Equipment for material engineefing-

Materials engineepihgiis.basic technology . to. mechanical and e1ec4
trical industries, and is relating ;technoiogy5-to-,the functional
materials such as semiconductqrs. In this sense they form the
foundation of national industrial technology.  Therefore materials
engineering is essential to the future technological development .of
Thailand. There may be no company given present circumstances of
the industrial sector of Thailand to develop material technology
autonbmously. They depend on. the engineering faculties of ' the
universities, beginning with Chulalongkorn -‘University, to supply
training of high level engineers who have development capacities in
researeh and development for engineering materials. This situation
af dependence is likely to continue for some time,

Chulalongkorn University poSseSses_the sole department for metal-
jurgical engineering among Thai universities and its excellent
teaching staff carry out research and training. It*&lSq'has the
electrical department with the longest record for. semiconductor
research in the country in the field of electronics material engi-
neering cquipped with a semiconductor device ' laboratory, and con-
tinues its active research and diffusion. of electronics materials
technolegy. : '



3) Equipment for system automation

The automation of machine processing industries in Thailand is in
the early phases of development in the sector of car parts manufac-
turing and relating metal mold production. Advanced companies are
applying CAD/CAM equipment and CNC machine tools to realize produc-
tion systems. Also, in assembly factories most operations rely on
human manual operations and at present robots are rarely used. With
the increase:in labor.costs and .the need for standardized product
quality, however, . robots are expected to be more intensively ubti-
lized. The industrial sector needs to respbnd to these trends and.
organize automated systems. To this end, the industry needs more
research and development in automation .in universities given the
limited number of own engineers and training of more engineers.

In the Faculty of Engineering of Chulalongkorn .University efforts
are  being. directed to upgrading technology for developing. trial
manufacture of various robots and for robotics. These efforts are
focused in the robotics research laboratory of the mechanical
engineering  department. Also, to some extent automatic design is
carried out in the computer center with the CAD as part of research
in automation. However, as no educational equipment is installed
for CNC machine tools or the highly precise robots, instruction in
the applications technology of system automation is not possibly
undertaken at present.

(2) Selection of equipment

The requested equipment is generally considered necessary to realize
the aim of the EIRD Expansion - Project for the training through re-
gsearch and development activities of engineers. The Project'includes
the equipment provision analyzed from the viewpoint of the Japanese
government’s’ grand aid. To do this, the following criteria were em-
- ployed -in ‘establishing the policies of the equipment provision plan
for the'Projeet.

a) The equipment that is essential to the basic research of the
concerned areas or equipment that is lacking at Chulalongkorn Uni-
versity is given priority.

b) The equipment that is closely connected with the  industrial tech-
nology alveady introduced (or vevy likely to be introduced) in the

- Thai 1ndustr1al sectors is given priority.

¢) The equipment requiring high level skills and experlence for opera-
tions and maintenance is chosen if Chulalongkorn University has a
training program for operations and maintenance personnel, and if
funds for maintenance are expected to be made available.
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Selection of equlpment in each of tle 1ndividual seotors was carried
out in line with the above prlnclples.

1) CAD/CAM technolpgy equipment

'Enﬁineerlng work statjon (EWS) system.
The system ‘consists of equipment for applylng computer alded deSLgn'
- technologies for engineering- studies and for ‘teaching .computer
.aided'design, and is ‘used for CAD training for companies’ engi~
neers. The system is formed-by three sub- systems, gach of which “is
used for the following purposes: :

- CAD system for electronic circuit design:
used for design and analysis of analogue and dlgltal 01rcu1ts,-
gate allay, a printed eircuit board. -

~ CAD system for materials engineering:
used for design, analysis and - process programmingl of metal
molds. . - S ' L '

- CAD system for system automation:

used for equipment parts design, stress analysis, NC machining
programming  and research in -interface with -machine tools and
‘robots. A personal ‘computer (32 bits) supplements EWS for. rough
‘design and data input. The existing personal computer (16 blts)
cannot be used for CAD in combination with EWS.

2) Materials engineering eguipment
- Metallie materials engineering equipment

Surface Analyzer (ESCA/AUGER) - L

This device ig used for structural.and physical analysis of minute
parts., 1t is widely used in universities ‘and research institutes
and is essential for conducting analysis of . materials:in -Japan. For
the purpose of the research commissionéd- by ‘the Thai government on
metal plating and collusion of a food can, this ‘equipment -is indis-
pensable. Since well-trained skills are needed for operation and
maintenance of the equipment and a maintenance. system needs to be
established, we confirmed that Chulalongkorn University plans to
train designated staff in Japan for. these purpoées;'If the annual
expenges for the 6peration and maintenance are expected to be met
out of the research funds for ‘the above-mentioned. government-com-
migsioned research the equ1pment has- been added to the provision
plan . . . . :




‘Testing and Inspecting Fquipment _ :

Since evaluation of mechanical properties such as tensile strength,
and stress-strain curve is essential to research and development of
materials engineering, a universal tensile tester is needed, The
Project does not provide a scanning electron microscope, because it
will be purchased by the University with its own fund.

Metal Mold Processing Equipment

There are a large number of metal mold processing industries in
Thailand. It is essential to raise the technical level of them and
from this viewpoint the university considers research on metal mold
important. Since their installation will contribute - to upgrading
the technical level of the Thai metal mold industry and to develop-
"ment. of the industry generally we have selected a electron dis-
charge machine (EDM} (engraving) and precision surface and profile
-grinder.: The hydrauliec press for testing of metal mold is excluded
from-thé-provision of the Project, because Thai made equipment. is
‘available to use, '

~ Electronics materials equipment

Molecular Beam Epistaxy (MBE) _

A MBE is most frequently used'worldwide recently for research and
development equipment for semiconductor. The semiconductor device
‘laboratory of Chulalongkorn University has promoted research and
development -in optoelectronic devices based on a belief that the
optoelectronics industby has :promising future. Since the laborato-
ry plaﬁs to continue research and development in this field includ-
ing the research in development of a laser diode commissioned by
‘the Thai government. A MBE is judged necessary for production of
compound semiconductor devieces and other things for this purpose.
. Though the operation and maintenance of a MBE needs skills and
experiences, the laboratory plans to train the staff to be exclu-
sively assigned for this equipment in a research institute in
Jaﬁan. The fundes for maintenance are expected to be made available
adequately because of the University research and development
5udgets and the Thai government hudgets for the above research

project.

Laser Application Development Equipment

Being facilities for research and development in electronics mate-
rials, and MBE is used for producing semiconductor devices and a
laser processing system is for precision processing applying laser.
Among universityrresearch and developmént in eleetronics materials,
-a'compound semjconductor is more essential than laser application
which is'judged to have lower priority in the light of the current
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Thai precision prpcessing industry. The laser . processing system,
consequently, is excluded. A holography system is also excluded
because its application is mainly a three-dimensional photography.

3) Systems automation equipment
Robot and CNC Machlne Tool

The research and development of systems for CNC machlne tools and
robots contrlbute_dlrectly to the establishmént of. factory automa- -

tion systems. They are therefore considered as_beneficial to the

quality of Thai products and to -their  increasing the international
compet ing power. ' The Project pr0v1de5 a cylindrieal  coordinate
type robot uséd for welding ete.;, a scara type robot used for
assembly etc., a CNC lathe, a CNC machining ¢enter and: a CNC- mill-
ing machine used for computerized numerically. controlled machining.
A tool grinder is also needed for grinding- cutters and tools for
these machines, © These equipment can  be used for training engi-
neers of the industry in automated technologies used in. factories,
and conducive directly to industrial development. '

3.2.5 Basic policy in implementing the Project

Implementation of the Project has been . evaluated in accordance with
the above considerations of its benefit as well as the actual'éapaci—
ties of Thailand. Bearing them in mind, we find that the expected
benefits from the Project meet the conditions of_the Japanese grant
aid and judge the pro?ision of such aid reasonable. Therefore on the
basis of a precondition of such grant aid from Japan and foregoing
examination of the outline of the request, we recommend .that the basic
design be executed. Concerning details of reguested equipment, howev-
er, we recommend that part of -them be changed in line with the modifi-
cations outlined above.

3.3 Project Description

3.3.1 Execuiing Agency and Operational:Structure
The Faculty of Engineering of Chulaldngkorn University; the executing
agency of the Project, has set up an 11 member Committee headed by the

Dean of the Facuity of Englneerlng

Members of the Executive'COmmittee-for the EIRD Expansion Project are;'
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3.3.2

Committee Chairman; Dean of the Féculty of Engineering
Vice Chalrman ; Deputy Dean responsible for planning and
Development of the Faculty
Committee members ; Deputy_Dean'vespdnsible for research of the
Faculty (EIRD Director)
4 staff members of the Electrical Engineering
Department
4 staff members of the Mechanical ¥Engineering
Department '
1 staff of member of the Metallurgy Engineer-
ing Department
1 administrative officer responsible for
planning '
Secretaries ; to be concurrently undertaken by 2 of the above
' conmittee members.

_Indicationﬂof_concurrént duties and task required by the Project and

of apprdacheé and dealings with related bodies are to be carried out
by the Vice Chairman in close liaison with the Dean and EIRD Director.

Implementaﬂion of the Project is to take place under the_QUidancc of
ihe executihg agency organized for this purpose consisting of the
various steering committees dealing with individual areas and the
administrative, acecounting, training, installation and maintenance
grodps set up. (ef. Figure 3.3.1 ) Given .the nature of EIRD it is
expected that most of the members will continue their duties and posis
in.the Faculty of Engineering concurrently with the progress of the
prqjéqt,

Plan of Activities

Activities which are planned in conjunction with the EIRD Expansion
Project are as follows;

1) Research and development in application technology relating to the
arcas of CAD/CAM technology, materials engineering and system

automation

2) Educational activities directed to the undergraduate students
{graduation gtudies) and postgraduatés "in mechanical, electrical
and metallurgy engineering departments

3) Education and training of engineers and technicians of public and
private enterprise
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Figure 3.3.1 Organization Chart for the Project for
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Expansion of EIRD.

Number of Mémber
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(1) Résearph and'deveiopment activities
1) CAD/CAM technology
A, CAD -for electronics circuit design

‘Analog ¢ircuit analysis, design and simulation
Digital ciféuit anélysis, design and simulation
Logic verification and simulation

IC (Integrated circuit) and gate alley design

" Printed circuit board design
- B. CAD for metallurgical engineering

Fluid unainis of injection mold for plastics-
Solidification studies of metals and alloys
- 'CAD/CAM technology development for automation and optimation of

metal forming : :
.CAD/CAM ‘technology development for mold and die design and

manufacturing
C. CAD for automation and precision

CAD/CAM technology development for mechanical design and manu-
facturing _
CAD application-to programmiﬁg for CNC machining

 CAD/CAM épplication to flexible manufacturing system

Design, anélySis and simulation for industrial robot
2) Engineering materials
A. Metallurgical engineering

Die and mold manufacturing
CNC machining technology : Theory and Practice
. Press tools manufacturing : Theory and Practice
Corrosion studies of metals
Oﬁtimization of surface treatment
(ex. Electroplating Process)
Materials failure studies
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B. Electronics materials'engineerihgf{ N

Development and appllcatlon of solar cells:
Photovoltatle system design and appllcatlon
Amorphus silicon physlos_and_appl;oatlon
Semi-conductor sensor deVelopment and application
Optoelectronlcs dev1co development and epplleatlon
Laser technology development and appl1eation
Compound semi-conductor development

3) Automation and precieion

Precision'proceselng:development,a

CNC machihiog and interfacing techniques

CNC machining system development

_CNC control system developmeht

"Loﬁ.eost automation .

Roboties and factory automation
Industrial'robot':,Programmlng.and.Application,

{2) Education_aCtivity
A. CAD/CAM technology’

a. CAD for electronics olreuit desigo
Undergraduate.- '30#40-Studenis
Postgraduate - 6—10'students.;_

b. CAD for material engineehing '
Undergraddate 10-20 students
Postgraduate 6—10 students

c. CAD for system automation ' __:
Uﬁdergraduate 2&“25 stodents.
Postgraduate 6-10 students-

B. Material:engineering

a. Metallurgy eng1neer1ng SRR
. Undergraduate. 10~ Zﬂlstudenfs Sor Thcat
Postgraduate ~ -  6-10 students o
b. Electronics material eng1neer1ng i
Undergraduete 20-25 students
Postgraduate - 6-10 students
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G. System automalion
Undergraduate 20-25 students
Postgraduate 6-10 students

Présent undergraduate course curricula for mechanical engineering,
electrical engineering and metallurgical engineering departments are
~referred in Appendix-G.

(3) Training activities

~As the EIRD is not a training institution, it has not underﬁaken any
specific training activities aS'bart'of.the regular curriculum. In
;lihe.Wiﬁh‘the”nééds expressed by indﬁstry, however, training does take
place. In ébnneétioh with the Projéct the following training activi-
iies are scheduled to take place.

Training details . sche&uléd number sessions

of sessions per year

A. CAD for electric clrcu1trv design
Introductory ; theory/pract:ce 30
CAdvanced . ; theory/practice 30
B. CAD for PCB Design ' - '
Introductory ; theory/practice 30
Advanced ; theory/practice . 30
C. CAD for Metal Mold Design |
| Introductory ; theory/practice . 30
Applied ; theory/practice 30
D. CNC Processing Technology
Ihtroductory‘; theory/practice 30
. Applied .~ ° 3 theory/practice 30
. E.rDevelopment of CNC Software '
Introductory ; theory/practice 30
Applied s theory/practice 30

' In add1t10n, to the above seminars are scheduled to be held 5 times a

year. Technlcal consultation and reception of engineers on a personal

. bagis is to be undertaken.
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3.3.3. Location and Condition of Project Site
{1) Location

1) Surface area of Chulalongkorn UniversitY'
The University owns a'huge site ofrappfOXiMatély 1-million 8q.m.
(100 ha.), being a 1,000 metres on the east to west side and the -
same north to south. The part near to the campus is rented out to
the private sector as a cdmmercial site and rents acquiring are
used towards the running costs of the University.-
Figure 3.3.2 shows the map of Chulalongkofn University campus.

2) Surface area of the Faculty of Engineéring
Located in the south-east section of Clinlalongkorn ‘University, the
Faculty occcupies 62,500 sg.m. (6.25 ha) in a block of land 250 .m.
wide from east to west and 250 m. long from north to south.
The map of the Faculty of Engineering is indicated in Figure 3.3.3.

(2) Buildings and facilities

The buildings scheduled for installation of the equipment for EIRD use
are the EIRD building and Building 3.

Area of EIRD Buildings

a, EIRD Building, 1st Floor : ' 246 sq. m.
2nd Floor : ‘246 sg. m.
3rd Floor : e 248 sq. m.

b. Buiiding 3, 1st and 2nd Floor (Area of the EIRD space) 574 sq. m.

~Total 1,312 sq. m.
1) EIRD Building
This is a three story building with ferro-concrete. floors but £he
walls are of solid brick. There is a 1oading e1evator-installed in
the center of the building serving first to third floor

Details of room height {from the floor to ceiling), floor thickness
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Map of Chulalongkorn University

Figure 3.3.2

Faculty of-Engineering _

" Faculty of Medicine

1.

i13. Faculty of Pharmaceutical Science

Faculty of Fine and Applied Arts

14, Faculty of Architedture

Faculty of Political Science

g

Faeulty of Economics

1.

15. Faculty of Veterinary Science

16, Faculty of Dentistry
29. Faculty of Education

5.

EFaqglty‘qf-Commerce and

Accounfﬂhéy_'

Faculty of Science

T,

30, Faculty of Communication Arts

33, Faculty of Law

‘Faculty of Engineering

10, Faculty of Arts

8.

17

3
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designed maximum load, and wall thickness for each story are as
shown in the following table

|story|room . |floor max.designedwall
height|thickness|load thickness

3 |"3.5m| 200 mm |400 kg/sq.m.| 100mm
2 3.5m 200 mm | 300 kg/sq.m. 100mm
1 | 4.5m [ unknown |300 kg/sq.m.| 100min

-At‘present;'a_boring machine, turning lathe, tool grinder, shaping
and séaling lathe, sawing machine and other machine tools, work-
benches and parts racks are installed on the first floor. However,
these are all scheduled to be transferred to the workshop of the
mechanical engineéring department.

‘A plunger pump unit and an air compressor unit installed on the
first floor to be remained. Designed working pressure of the air

' compressor unit is about 10 ke/cm?,

'The second floor is at present used for an administrative office
and research laboratory. The third floor houses the administrative
office and calorimeter laboratory (surface area of 42.4 sq. m.) and
this latter is scheduled to be left as it is.

2) Building 3

- At.present, this is a three story building but work is in progress
‘on the present roof area for the construction of a fourth story.
First to third floors house the Faculty administration offices,

- classrooms, computer center, etc, The equipment is scheduled to be
flnstalled on the west side of the flrst and second floors. A part
of existence computers will be moved up to second floor and class-
rooms placed in and floor to forth floor now under construct1on At
the latest, thé expansion work for the fourth floor is scheduled to
-be;completed by the end of 1990 !

A triangular roof is now placed above the third floor roof of Buil-

“ding 3, and the support wall is to be raised from 1.7 m to 3.5 m
height by the addition of a 1.8 m addition. The present triangular
roof is to be raised to accordingly, and extension work is smoothly
done so that the completion is expected by the end of 1990.
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. (3) Infrastructures
1) Bangkok Harbor

The equipment to be’ pr0v1ded is unloaded at Bangkok Harbor. Bangkok
Harbor is a harbor complex composed of Klong Teoi Port and small
docking ports located along the 31de of Chao Phrays Rlver. Klong
Teol Port is situated to the south west of Bangkok: and is 7 lm
distance from Chulalongkorn Unlver81ty by road. Klong Teoi Port is

'placed under the authority of the Port Author1ty of Thgalland (PAT)
and the capacity of unloading fac111t1es_presents no. problems,

2) Roads

All roads leadlng to Chulalongkorn Unlver31ty from hlong T901 Port
are ooncrete surfaced. All roads inside the Unlver91ty canpus are
also concrete surfaced. There are no obstruction to the transport
equipment. Howevér, the recent fapid increase in .the nﬁmber 'of
vehicles has resulted in traffic congestion and partlcular atten-
tion needs to be given to safety conditions during the transporta-
tion of equipment. As. it is only 7 km away from Klong Teoi'Pdrt'to
Chulalongkorn University there is no danger of delays in transport~

ing time due to traffic jams.
3) Water utilities

The water used in the Faculty of Enigheering 6f Chulalongkorn
University is all drinking water, and industrial-use'watef is no
used. The Metropolitan Water Works Authority (MWWA) supplies water.
Recently, a certain insufficiency in water. supply has been notice-
'éble and the water pressure in the intake piping “is only 1.5
kg/cmz. A 200 m3 Watef_tank has beén;installed1since.supplies qre'
insufficient. This is filled at night and ?fepared to use as re-
quired. In daytime hours water is pumped up to the varioué floors
of Bu1ld1ng 3. (at present to third floor building, the fourth floor
at completion being scheduled for “the end of this current year of_
1390).

As the volume of drinking water used in the EIRD building has “been
small a 1 inch. branch pipe has been taken. off the main lntakc pipe,
and water is sent up to floors 2 and 3 after passing through a

‘plunger pump and water pressure tank.
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The water currently consumed is used mainly for the purposes of the
flush toilet, toilet washing facilities, and air conditioning,. and
“‘almost none is used for mathinery.

The pressure of supplied drinking water is 1.5 kg/cng and the tem-
perature is 35 °C maximum and 15 °C minimum.

- 4) Electricity

There are several transformer sets in the Faculty of Engineering of

Chulalongkorn University. The primary voltage is 12 KV and second-

ary voltage 380 V, they are three phase, four wire, 50 Hz trans-

formers with a total volume of 3000 KW. Electricity is supplied by
" the Metropolitan Electricity Authority (M.E.A.).

Current details of the clectricity used for machinery and lighting

are as follows:

a. AC 380V plus or minus 3%, 3 phase, 50 liz _
b. AC 220V plus or minus 3%, single phase, 50 Hz

Electricity supplies are stable but power failures oceur on average
about once a yvear in the gale season. Power failure records are as

follows:

1989 power failure 1, length of failure 2 hours
1988 power failure 1, length of failure 3 hours

3.3.4 Equipmént Plan

Followings are the equipment selected for the Project.
(1).Equipment for CAD/CAM

Engineering workstations (EWS) system is to be installed for the
technical developmeht of electronics circuit design, engineering
_ materials (mold design) and systems automation (CAD/CAM, Roboties) but
-élso for the training of engineers in CAD tEChnoiogy, The hardware of
the above systems is to be supplemented with the'fUndamental software

for the above areas.



The system will consist of one unified computer_system'but will be
composed of the three sub-systems, electronics. circuit. design CAD
system, material engineering CAD system- and system ‘automation- CAD

system.
1) Hardwabe

'The'hafdware of EWS system is cbmposed of'main'apparatUSs(engineerf
ing. workstatlons and personal computers) which is. used for data -
input, calculatlon and graphlc design,_and the common used equip-

ment, such as a flle_server_and\output~§pparatus,,_anh;1nd1v1dual
_wdfkstétion,'file server and each output apPaE@tué_Connected each
other with local area network (LAN), and. they organize the overall
EWS System. Figure 3.3.4 shbws_theLEWS System‘netwbrk.' The.perh
sonal coﬁputers are also connected to a file server and organize
the network with the workstatlon Also in antlclpatlon of power
failures the power source of the overall system should be supplled

via source an uninterrupted power source device (UPS).

Main EWS apparatus . : Cohputer, input device {mouse) and
| _ digplay |
Common used apparatus : file server (hard disk and ‘magnet . tape
recorder),_output_apparatus {(dot printer,
plotter and laser printer) '

2) Software

In accordéﬁbe with the aims for use of the..thfee systems, the
following software' is to be provided. All softwarez will-_be - in
English. The software will be preserved in the file server and it
will be possible for any workstation to dbtain access;by;emplbying
the LAN syStem. To this end it will be necessary Lo eguip each work

station with software for operatihg the LAN. -

_(A) Electronics circuit design CAD éystem (CE)
a. Software for analogue cxrcu1t d951gn
b. Software for dlgltal c1rcu1t de31gn
‘c. Software for gate array d951gn '
d. Software for prlnted 01rcu1t des1gn
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Figure 3.3.4 Network of EWS System Y
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- (B) Material engineering CAD system (CM)
a. Software for mechanical design
b. Software for NC programming and processing
¢. Software for metal mold design

() System automationHCAD system (CE)
a. Software for mechanical design
b. Software for NC programming and processing

The software for design'of electric circuits (A) differs from that
for eng1neer1ng materials (B) and systems automation’ (C), but the
latter two areas share the same “contents in thls respect

(2) Equipment for materials éngineering
1) Eqﬁipment for metallurgical engineering

The testing and iﬁspéétion'appara£u5'fbr'materials necessary for
‘the test of mechanlcal properties and for the element analy51s and
characterization of the “surface, and metal mold. processing
equ1pment needed to the practical research and development in metal
mold manufacturing are to be 1nsta11ed '

Testing and inspéction apparatus
Surface analyzer - ESCA _

- AUGER
Universal tensile tester (Instron type)

Equipment for processing of metal moid

Precision surface and profile grinder
CNC EDM (engraving) '

2) Equipment for electronics materials engineering
The research eqﬂipﬁent for the expefiméﬁt of semiconducter devices
necessary for the regearch and: developemnt in electronics materlals

are to be installed.

Experiment eqUipmeﬁt for semiconductor device

Modular beam epitaxy (MBE)



(3) Equipment for system automation

Various types_of CNC machine tools and robots necessary for the tech-
nical ‘development and training in automated processing and assembly
and in mechatronics technology combined both mechanical and electron-
“ics technology are to be installed.

Robot,

Cylindrical coordinate type robot

Seara type robot

CNC machine tool

CNC lathe

CNC ﬁachiniﬁg'benter system
CNC milling machine

- Toel -grinding machine
3.3.5 Operation and maintenance plan
(1) Maintenance

The benefits of the Project will only be realized after transfer of
- ‘equipment.’ has taken place and the receiving country institutions
begin 6perations with the provided equipment. The programs for the
‘operation and maintenance of equipment will need to be supported by
adeqdate.‘funds as well as appropriate organizational and personnel
,frhmeworks. 1t will also be necessary for the Japanese suppliers to
provide.the-manuals and operational guidelines for the operation and

maintenance of eduipment.
(2) Maintenance systems

~ The teaching staff of the concerned depertments and technicians of the
Faculty of Enginecering of Chulalongkorn University will be placed in
charge of the operation and maintenance of the equipment installed in
the EIRD .with the Project. The EIRD Expansion Project is planed to
:incfease and train the teaching staff and technicians of each depart-
meﬁt-'direcﬁly-coﬁcérned with. the operation'and maintenance of the
“equipment. Thesel.étaff' are equipped with the necessary levels of
:techniéal competence to handle the equipment to be provided by the
Project but there is need proper instruction in the operation and
maintenance of each edquipment. At present, equipment of the same type
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as that to be provided exists in Thailand,; and after-sales service are
being carried out by supplying manufacturers. However, the respon81ble
- staff handllng each equipment should be . app01nted “for day to-day use
- to ensure its long useful life and max1mum beneflts out of it To help
the personnel in charge of equipment, - it is- therefore advisable that
they receive instruction and guidénce relatlng to the 'equipment for
which they will be responsible_for molecular beam epitaxy and surface
analyzer {ESCA and AUGER). Especially it is indispensable;to train
personnel in charge in manufacturers or the institution where the

equipment is installed in.
(3) Maintenance costs

The running and maintenance costs estimated: for the equipment and
materials to be provided in the Project are as follows:

1) Annual personnel costs

The equipment to be provided by the Project are te be run and
maintained by the existing staff members of -the Faculty of [Engi-
neering. The personnel expense of ‘the Faculty of Engineering will
be met by the University budget. - Tt is difficult to determine the
increase of personnel expense specialized-for;the EIRD.. Expansion
Project. It is considéred-includihg-in-the overall University’s
personnel plan., The personnel for:concerned sections of EIRD to
the Project are 36 for direct engaged. and 10 for indirect. The
annual - expense for them is- estimated approximately 4.57 million
Baht (refer to Appendix—?), aﬁd_as most of’personnel are -existing

the increase of the personnel expense will be small.
2) Maintenance costs

The costs directly related to the provision of equipment and mate-
rials for in the Project are as follows: '

a) electricity and water.costé' : - 190,000%Béhts

b) chemical agents and consumables . 780, OOO-Béhts

¢) maintenance epsts for the equlpment 3, 450 000 Bahts -
 TQTAL - 4,420,000 Bahts
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The additional costs for ropairs of facilities, business trips,

communications, ete. which,by their nature can not be identified to

be attributable to the Projeci, will be covered by the general
- budget of the Paculty of Engineering.

3) Funds for the maintenance

On_the'basis of the past records described under 2.3 of Chapter 2,
the total annual budget of the Faculty of Engineering is estimated
at 80-85 million Bahts for each year after 1981 when the Project is
" {0 be-implemented. The maintenance costs described above account
.for.about75 percent of the total budget. If the Project-adds.engi—
neering eQuipment, more research and development projects exempli-
fied below are expected to be commissioned by ‘the government and
other organizations and more training requests are'éxpected_to be
received. Since the funds for these research and development are
expected to be added to the ordinary Faculty budget, adequate
maintenance and operations will be ensured from a viewpoint of

“availability of funds.

{thousand Bahts)

Laser diode formation 1990-1991. 4,488
Optoelectoronics device development 1930 _ 1,000
Metal alloy plating process development 1991-1993 2,644
Corrosion of food can 1991-1993 2,388
Metal Mold design 1990-1983 3,000
Robotics research yvearly 475

3.4 Technical Coopgration

When actual supply takes place, the manufacturers will provide assistance
and guidance in operating of the equipment on the site. In the case of
special equipment manufacturer’s training of University staff in Japan will

"be planned.

For ‘the equipment described below, the programs of training in Japan and
dispatching of experts need Lo be considered. If these programs are syn-
chronized with the Project, the benefits of the provision of equipment will

be greater and more firmly assured,
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Surfaoe Analyzer (ESCA and AUGER):

-Tralning in ESCA~ and AUGER need to he added to planned for the Materlals
Science COOPeratlon Program - in the context :of the ‘ongoing project type

technlcal ceoperatlon. . _
D1spatch1ng Japanese experts for 3 or 4 weeks is desirable  as well for

teachlng fac111ty operations.

Molecular Beam Epitaxy (MBE)

Besides the already determlned tra1n1ng program - sponsored -by. the Japan
“Society for the Promotion of - Science {(JSPS), engineers’ tralnlng in the

manufacturer’s plant is desirable.
Dispatching - Japanese experts for 3 or 4 woeeks is d931rable as well for

teaching facility operations.

System Automation and Mechanical CAD

Since technical cooperation in these fields are ongoing with the United

Kingdom, the cooperation from Japan does not needed.









CHAPTER 4 BASIC DESIGN

4.1 Design Policy

The following design policies were postulated and evaluated in connection

with the equipment planning discussed in the foregoing 3.3.4. Equipment
Plan.

(1) Realization of the aim of the Expansion Project

The final aims of the EIRD Expansion Project are (1) to make EIRD a
superior research institute possessing technical competence in the
fields of precision engineering, and (2) to make possible the training
of engineers who possess the expertise for self-supported research and
development activities required by the nation and industry. The
equipment is designed to achieve these aims through the practical
training programs.

{2) Compatibility with the research and training program

The aim of the Project is focused on the research and development of
the teaching staff and students (undergraduates and postgraduates) of
the mechanical engineering, electrical engineering and metallurgical
engineering departments. It is also planned to contribute to the
training of students and engineers from industry. It is therefore
necessary to ensure that engineering equipment is suitable for the

objectives of research and development.
(3) Scale and usefulness of the eguipment

As the Project is ite strengthen the technical capacities of EIRD,
equipment must be chosen which is of a scale and level suitable for
experimental and training purposes. The equipment will be installed
for research and training in each field. Since the technical aspects
of each research areca will be involved and each equipment will also
" be possible to use for a different technical fields, general use

equipment is to be selected.



(4) Fase of operation and maintenance of equipment
it is beqt to choose equlpment tor Wthh a maintenance svstem and bhack
up services can he easily prov1ded in Thalland It is also neeessary

to select equipment so ag to keep operation maintenance expense which
will arise after the installation of the equipment down to a minimum,

(5) Arrangement plan
The engineering equipment of the Project is to be installed . on.the
first and second floors of Bu1ld1ng 3 and the EIRD bulldlng of the
Faculty of Engineering. Bearing in mlnd the layout plan, dlmen31ons,
welght, ete of the equlpment,_the minimum partltlonS:neceséary'are to
be constructed and equipment is assembled according. to functional
groups such as proéessing equipment, inspection and testing equipment

and’ computer equipment.
4.2 Study and Examination on Design Criteria
4,2.1 Environmental Conditions
1) Temperature
Temperatures 1n51de.the hu1ld1ngs of Chﬁlalongkorn University are.
indicated in the follow1ng ‘table, and these figures have been used

for the design and plannlng of equipment;

a. yearly average temperatures in rooms without air conditioning,
max. 42 °C min. 15 °C

a’ ditto relative humidity in.these rooms, max.98% min.70%

b. yearly average temperatures in air conditioned rooms,
max. 27 °C min. 20 °C

" b* ditto relative humidity in these rooms, max.80% min.70%
2) Earthqguakes and tremors

These did not occur on the record.



4.2.2 Buildings and Utilities
{1) Building-

According to the plan of Chulalongkorn University, supplied equipment

~are scheduled to be installed on the first and second floors of Build-
ing 3 and first floor of EIRD building, and the third floor of EIRD
building to be used for administrative offices. The remodeling of the
rooms will be facilitated by the fact that room partitions use only
wooden panels.

(2) Electric-power supply

Since power failures do very rarely occur, it is necessary to have UPS

{an uninterrupted power supply system).

For equipment which require a tolerance latitude of plus or minus 5%,
it will be necessary to install an automatic voltage regulator.

Voltage is either of AC 380V three phase or of AC 220 single phase
type. In cases where equipment on a different voltage is only obtain-

able, the supply of transformers will be necessary.

The 220 V single phase slectric outlets and plugs used in Thailand are
divided into 15 &, 10 A and 5 A types. It was decided to standardize
the use of 15 Amp. outlets and plugs as far as possible, and to use
the 10 A devices only where their use was the better choice.

" (3) Gases

Urban gas is not provided for wuse. LPG is used for gas burners,etc.
where gas is needed for combustion purposes. In the case of egquipment
to be provided, which requires utility gas, it is necessary to stipu-

late to be LPG,

Oxygen, nitrogen, hydrogen and argon gases which are nceded for .exper-
iments or research wili be able to supply from Thai Industrial Gas
(TIG); and import will not be necessary. The supply of cylinders,
equipment piping or hoses and attachment work will both need to be
decided once the exact details of supply of gases is determined.



(4) National regulations and stahdérds of Thailand -

There are no national Thai regulations or standards cbncerning_dGSign,
manufacture, installation, piping and operating of the equipﬁeﬁt_to he
provided. Japanese Pegulatioﬁs and standards are possible to-use..

4,3 Basiec plan

Equipment is desigu on the basis of the contents and policies_descfibed in

the previous chapter and 4:1 design policy. In prinqiple, the quantity of
equipment is to he determined in line with the following considerations.

(1) Since the fundamehtal fuﬁctionuof-EIRD-is :eée&rch{andjdévélopmgnt, the

number of pieces of equipment is?toibesdecidedfnecessary~tb;that end,
Generally, it is desirable to keep the quantity of similar equipment

-to a minimum and to provide the vabious'types.of equipient possible

rather than duplicating tlie same equipment. Therefore, with the oxcep-
tion of computer equipment, one piece or set of each equipment is to

be provided.

(2) For the aumber of éomputep facilities, 5 sets EWS will be for .electron-

4,3.1

ic circuit designing, 2 sets for mateérials engineering and 2 sets for

system automations, as well as 7 sets personal. computers: Basic'

software for each function is to be. provided in several sets and
depending on the frequency of use one set of software for each special
application is to be made available. Several sets of hardware are
installed so that the various software can be used simultaneously, and
represents the entire computer system and in order to function effi-

ciently for its purpose of CAD

Equipment for CAD/CAM

The equipment. for common use to each_subusyStem is put on the list of (1)

Equipment for electronics circuit design CAD.



(1)

"Bquipment for electronics circuit design CAD

(A1-186)

Supply System

No.. Equipment Number Reference
1)“Hardware
CE~1 Engineering 5 set for\gpabhic design, caicula—
(A1-1) Work Stations tion, and input. 32 bit CPU
(E type) Memory size: 200 MB disk,
Display: 18" Color monitor,
Input device, Mouse,
3.5" TFDD, IMB
CE-2. File Server 1 set Server for softwares and
(A1-2) (Common use) communication of data to
: out, put eguipment
32 bit CPU .
Memory capacity 2GB disk
150 MB magnetic tape drive
CE~3 . LAN Equipment 6 set to form network system among
(A1-11) CE-1 and CE-2 with cable for
LAN systen
CE~4 Plotter 2 set Output'eQuipmént for drawing,
(A1-10) (Common Use) ADQ size
CE-5 Lagser Printer 2 set OQutput equipment
{A1-13) (Common Use)
CE-6 . Dot Matrix 4 set Qutput equipment
(Al-12) Printer 24 dot
{Common- Use)
CE-1T Uninterrupted i set Input: 3 phase 380V
Power Output: 1 phase 220V

Power Capacity: 20KYA
Power PFailure Backup:
15 minutes




No. Equipment Numb@r- Reference

2) Software

CE-11 Software for 6 set - for network and basic
(A1-3) LAN and BS operation ' '
CE-12 .SoftWare'for © 3 set- for analogue circuit
(A1-5) Analogue design and analysis

Cireuit Design

CE-13" Software for 3 set  for digital cirecuit
(A1-6) Digital = - . design and analysis
" Circuit Design ‘ '
CE-14 Software for - 1 set for gate arrey design
{A1-8) - Gate Array , - and logic design
(Al-7) Design : §
CE-15 Software for 1 set for PC Board design, analysis

(Al-4) © PC Board : and simulation

Equipment for materials enginecering CAD

No. Equipment Number ~ ‘Reference -

1) Hardware

CM~1 Engineerihg 2 set ~for'graphic design,
{Al-1) Workstation : calculation and input,
(D Type) 32 bit CPU

Memory size: 600 MB disc
Display: 18" color

_ monitor
Input device: Mouse
3.5" FDD, IMB

CM-2 Magnetic Tape = 1 set for backup for served data_
(841-1) _ 65 MB magnetic tape

CM-3 LAN Equipment 2 set to form network system
(al-11) same as CE-3




(3)

No. Equipment Number Reference
C5-1 Engineering 3 set for graphic design
(A1-1) Workstation caleulation and input
CD Type 32 bit CPU
Memory size: 600 MB disc
Display: 19" Color
monitor
Input device: Mouse
3.5" FDD, 1MB
c8-2 Magnetic Tape 1 set for backup for served data
(A1-1) 65 MB magnetic tape
: same as CE-3
0S-3 LAN Equipment 3 set to form network
{A1-11) same as (E-3
= C8-4 ‘Personal T set for rough design and data
(A1-14) Computer’ input
- 32 bit
note:  Bxisting personal computer network server (équipment to

No. Equipmént * Number Reference
2) Software
CM-11 Software for 2 set for network and basic
(A1-3) LAN and BS operation
CM-12 Software'for 1 set for metal mold design
(A1-8) Mechanical ' '
Design
CM-13 Software for 1 set for programmiﬁg of metal
(41-9) NC Programm- mold processing
ing and .
Processing
CM-14 Software for i set for simulation in metal
{A1-9) Metal Mold mold design
Design

Equipment for system automation CAD

connect with LAN system so that data of perscnal computer are

commonly utilized on EWS) is moved to utilize,
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No. Equipment Number ‘Reference
2) Software
CS—il Software for 3 set for network and basic
{A1-3) LAN and BS aperation- :
CS-12 SqftWafe for 2 set .for.meqh&nical design -and
{41-8) Mechanical analysis = ‘
Design :
Cs-13 _:Softﬁare,for 2 set ~for machine tool programing
(A1-8) NC programm- - : :
ing and
processing
cs-14 .Sdftﬁafeé for 7 set for rough design and data input
(A1-14) PC CAD -

by personal computer

4.3.2 Equipment for Materials Engineering

(1) Equipment for metallurgicai engineering

No. ‘Bquipment Number  Reference
MM-1 Surface i unit for éléﬁéht-aﬁalysis and
{A-2) Apalyzer characterization of surface
(1) -ESCA of the micro part of various
materials
(2) —-AUGER 1 unit for elemen£ analysis of ultfa
o micro part of material surface
(mostly of metal) ..
MM-2 Univérsdl 1 unit :forLﬁést of_mechanigal strength
(a-3) Tensile of materials, Instron type
Tester Capacity:. 10 ton
MM-4 Preciéion': 1 unit fdf!preéiéé'fiﬁisningiof'metal
(A-10) Surface and ~ mold, Possible to shaped -~
Profile finishing by shaped grinding
Grinder stone with NC tool
MM-7 - CNC EDM 1 unit for practice of metal mold
(B1-8) (Engraving) processing . .

Table size: 800 x 550mm




(2) Equipment for electronics material engincering

No.

Eduipment

Number

Reference

ME-1
(A-4)

Molecular Beam 1 unit

- Epitaxy(MBE)

for growing of ultra-thin
film by molecular beam-
emission of raw materials of
seni~conductor devices in
ultra-high vacuum atmosphere.
grouing room vacuum:less than
1 x 10 ~10 fore

Wafer size:1l inch ¢

4.3.3 Equipment for system automation

_No. Equipment Number Reference
5-1 Cylindrical 1 unit for practical experiment of
(A-8) Type Robot robotics
8-2 _ Beara Type 1 unit for praetical experiment of
(Bi-4) . Robot assembly robot
5-6 CNC Lathe 1 unit for application reseafch ancl
{(A-T) practical experiment of NC
programing and CAD to CNC.
lathe
Diameter 210mm, with tale stock
S-7 CNC Machining 1 set for application research and
“(A-8) System practical experiment of NC
{with NC Pro- programming and CAD to machin-
gramming Tool) ing and metal mold processing,
with 18 tools changer,
tool holders, and champs
5-8 -CNC.Milling 1 unit for application research and
(B1-3) Machine practical experiment of NC
programming and CAd to NC
million machine
Table size; 1,060 x 400mm
5-9 Tool Grinding 1 unit for grinding of cutters
{B1-7) ‘Machine and tools for machine tools

Tool size 250 x 700 mm




4.4 Arrangement Plan for Equipment

The following arrangement plan 1ndicates the 9031t10n1ng of the wajor
equlpment to be prov1ded '

Figure 4.4.1 Layout Plan of Fqulpment in lst Floor of EIRD Bulldlng

PlgUle 4.4.2 Layout Plan of Equ1pment in lst Floor of Bulidlng 3
Figure 4.4.3 Lavout Plan of Equipment in 2nd Floor of Bulldlng 3
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Figure 4.4.2

LAYOUT PLAN OF EQUIPMENT,
18T FLOOR OF BUILDING 3

. ME-1 - Molecular Beam Epitaxy (MBE)
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Figure 4.4.3 LAYOUT PLAN OF EQUIPMENT,

2ND FLOOR OF BUILDING 3
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CE-1  Engineering Workstation 5 CM~-1’ Engiﬁeéring Workstation 2
CE-2 File Server 1 Ccs-1- Engineering Workstation 2
CE-4 Plotter 2 ‘cS-4 Personal Computer _ 7
CE~5 Laser Printer 2 ' g-1 ° Cylindrical Coordinate Type Robot 1
CE-6 Dot Matrix Printer 4 s-2  Scara Type Robot. 1
CE=7 1 ' : . L
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4.5

4.5,1

4.5,2

4.5.3

Implomentation Plan

“Implementation Condition

The basic policy of the implementation works is to assure the instal-
lation work of the equipment on schedule. '

The équipment scheduled for provision under the Project-is considered
to include items for which an export approval from the Japanese gov-
ernment will be required. Bearing this in mind sufficient time must
be accorded for the approval application when schedullng the time
required for carrylng out the provision.

With'regard'to_the installation of provided equipment ‘on site and the
dispatch of supervisory personnel it is hecessary to ‘avoid wasted time
and schedule works for maximum efficiency. This needs to be borne in
mind when scheduling for the dispateh of personnel.

Impleméntation System

"The Facuity'of'Engineering of Chulalongkorn University takes respon-

sibility for the implementation of the Project under ‘the supervision
of the Mlnlstry of Universities Affairs. The Faculty is therefore
respons1ble for administrative procedures involved in. the contract
with the consultant and contractors, for banklng agreements, for
equiﬁment and facility plans, etc. The Department of Technical and-
Economic -Cooperation (DIEC) will also participate in planning activi-

“ties,

Supervising Plan

" Iri accordance with the policy of the Japanese government for grant aid

and the contract with the chosen consultant, it will be necessary for
the consultant.to organize a project progress team - as an integrated
part of its duties . for the implementation planning and monitoring.

This team w111 be ‘responsible to ensure the implementation of the

'Progeot up- to its completion. 1Its" monltorlng duties durlng installa-

tion #ill include confirmation of the equipment:blueprints, monitoring
duriﬁg'the factory completion tests, supervisory monitoring during the
installatibn'on'site,' and dispatch of competent experts for inspec-
tion at transfer. It must ensure the smooth progress of all installa-
tion works. It must also ensure that parts of the work undertaken by
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Thai party are carried out without problems for the delivery_of eduip—
mont and if delays should arise should notify'the Thai party of neces-
sary measures immedistely, as part of ite funetion to monitor the
overall progress of the Project.

4.5.4 Scope of Work
(1) The works undertaken by Japanese party in the Project are;

1) provision of engineering equipment and materials

2) -delivery overseas ' A e

3) transportation, installation and wiring on the site:

4) test operations after installation .

5) consulting works involved in the detailed planning {preparation of
bid documents), and monitering of installation

(2) The works undertaken by the Thai party are as Tollows;

In accordance with the principles of a Japanese grant aid, the Thai.
party is to prepare buildings, and works for .provision of utilities
for reception of the equipment.. This will be necessary to ensure the
realization of the upgrading of these capacities which is. the aim of

the Project,
1} Construction and prepﬁratory works on buildings

The first and second floors of Building 3 is to be carried out for
the installation of cdmputers, robots, materials engineerihg and
evaluating devices and MBE. In order to ensure that the rooms are
clean finishing of walls, windows, doors and other fittings will be
necessary. A space for changing outdoor shoes to indoor shoe wear
and partitjons will need to :be laid out. As malfunctioning of
equipment might arise, if room temperatures rise considérably above

40% temperature control will be needed.

Machine tools, metal processing machines - ahd_ universal tensile
tester will be installed in the first floor of EIRD.  The universal
tensile tester will require foundation wqfksrr-lt,is_necessafy to
achieve a good level of flatness finishing for-the;floors, Tight
closing windows and other entry-exit points are desirable to ensure
that dust and. impurities can not enter.
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2)

3)

4)

5)

6)

7)

Electfical Works

- The scope of electrical works to be undertaken by the Thai party is

fqr the works involved in wiring etc. from the room distributor box
of each room to the local switches énd sockels. Provision and
wiring and connection works “from local switches and sockets to
equipment is to. be carried out by the Japanese party. However, in
cases where. installation of local switches or of sockets is not

:carried out -but wiring is done directly from equipment to the room

distributors then all electrical work done from the distributor

point is undertaken by the Japanese party.

Plumbing and waste water works

Plumbing and waste water works are the responsibility of the Thai

‘party.
Displacemeht, transfer and reinstallation of existing equipment
Provision of desks, chairs and other office equipment. in each room

Provigsion of electric power and other utilities required for the

test ruaning of equipment

Proéedural duties and costs

costs invelved in banking agreemenls

costs involved with tax procedures _

speeding up of customs clearance and internal transportation

exemption procedures. for the customs duties, Thai domestic taxes
and other surcharges to be charged to the Japanese members con-
cerned in the implementation of the Project in accordance with the

conditions of the contractual agreement

ensure the convenience of the above Japanese members in connection
with entry and stay in Thailand for the purposes of carrying out

their project duties

posting of the staff needed for running and supervision of the

. Project
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4.5.5 Implementation Schédule

The following steps shall be  followed through in the <implementation
‘process of the project:

(1) Tnplementation design (Detailed'design)

On the basis of the basic désign‘study_aﬂdecision of the details of
equipment to be provided  shall .be madé, preparation ‘of ‘tender docu-
'menté cafried out and approval of relatéd institutions obtained. Two
{2) months are required for the work.

(2) Implementation of eguipment manufacture and works

The compaﬁies'*taking orders. are to . prepare apprbval--documents and

complete drawings for manufacturing, to"_anufacture and ship equip-
ment, and to delivery to Thailand. The: companies faking orders are
responsible for implementing all worke involved on the sfté, up to
completion'df .trial_ runs. (i;e. unloading, internal transportatioh;

and installation works)

(3} Completion of works

Equipment will be test run monitored by members from EIRD of Chula-
longkorn University, the consultant and btheb'parties ccncerned aftér
installation. Once it has been- confirmed that -the equipment matches.
the specifications, transfer to the Thai party will be completed. The
Thai party will issue a certificate of completion of wor_ks to the
company carrying out the order. If all works proéeed smoothly the
total period estimated for completion of .works is 10 months dfter the
supply contract.

The above impleméntation schedule is illustrated in Figure 4.5.1.



Figure 4.5.1 Implementation Schedule

1| 2| 3} 4| 5| 8] 7} 8| 9f10

Detailed Design |-——
(Total 2 months)

Procurement -
and Installation —
of Equipment {Total 10 months)

4.5.6' Estimated Cosl for Thai Side Work

‘The estimated pos£ of the works to be cérriéd out by Thai side are of
the order of approximately 7.05 million Bahts.

unit; million Bahts

Extensions| EIRD | Total
to Bldg.3 | Bldg.

* {1). Extension and Remodelling 2.5 0.7 3.2
of Buildings, etc. :
2) Utility Works 0.7 0.35 | 1.05
3) Equipment _ 0.7 0.7 1.4
4) Appliances/Accessdries .0.35 0.35 0.7
5) Miscellaneous Works ' 0.35 0.35 0.7
| Total 4,60 2.45 7.05













Chapter 5 PROJECT EVALUATION AND CONCLUSION

5.1 Evaluation of the Project

Thai government emphasize the role of the export orientated indusiries in
the manufacturing sector as the central pillar of soclal and economic
development, and the importance of nurturing the mechanical, electrical and
electronics, and metalworking industries which feorm the technical bhasis of
industry has been strengthened. For this purpose, important issue is the
nurture and development of human resources especially in the field of
science and engineering which are the groundwork for the promotion of

science and technology.

The Project is for the EIRD Expansion Project which is planed by the Facul-
ty of Engineering of Chulalongkorn University to provide the engineers in
areas of precision engineering which form the basis for the production
technology of mechanical , electrical and materials engineering needed
for national development. Results to be achieved by the realization of the

Project include the following.
(1) Reinforcement of training of engineers

in the industrial development of Thailand the training of engincers
who can carry out self-supported research is of great importance.
However, the self-training capability of engineers in industry 1is
insufficient énd there is a dependence on university graduates. The
Faculty of Engineering of Chulalongkorn University desires to effect
an upgrading of its educational and research programs in order to
improve student levels. The implementation of the Project is to acti-
vate the research activities of Chulalongkorn University and to pro-
vide an education focusing on épplied research through practical
experimentation. The aim to train engineers and thereby to strengthen
the training of human resources which will support the future indus-

trial development of Thailand will be performed.
(2) Strengthening of role to lead advanced technoleogy to industrial sector
The advanced companies of machinery, electrical/electronic and metal-

working industries in Thailand are developing their technology by an

introduction of equipment and technology improvements from abroad.



However, as they have limited capacity of engineers they depend=j0ﬁ
universities for the provision of the basic and applied technology
needed for such improvements. The staff of Chulalongkorn Uﬁivérsity
have quite adequate ability to guide and lead'suchﬁtechnology,,but the
lack of equipment is unable to provide such research and development,
Through the impleméntatibn.of the Project future technical rescarch to
lead the future industry in Thailand will be made possible and so an
invaluable contribution to industrial development be made.

(3) Promotion of advanced technical education

The implementation of the Project will enable staff who have .been
trained in foreign research institute fo continue their research
after their return to Thailand. This will encoubage the"reseafch
enthusiasm of younger research staff -and is expected to upgrade  the
overall motivation for'eduéatibﬁal.and. training -in the applied re-
search sectors, It is expected that. this will_have positive_resﬁlts
to the quality of the higher engineering education in Thailand,

(4) Reinforcement of technical services to industry
The links between industry and universities are strong in. Thailand.
Universities are often consulted in relation to industrial problems and
are relied on for the training of engineers and technicians, Through the

implementation of the Project it will be possible to carry out a wide
range -of technical services in the future. '

{(5) Evaluation of activity plan
The activities which EIRD schedules to undertake are as follous;
1) Research and development of application technology in the area of
precision engineering highly demanded by the nation and industrial

sector.

2) Education of undergraduate and postgraduate students in the form of
practical training through :esearch'and development activities, '

3) The education and training of engineers from industry. .



These activities are judged to be in accordance with the intention of

Thailand to upgrade the production technology of the nation and indus-
trial sector..

(B) Evaluation of the management system

The Faculty of Bngineering of Chulalongkorn University is the execut-
ing agency for the implementation of the Project. An executing organ-
ization is to be formed whose members will be responsible for the
progress of the_Project and is under the direect control of the Commit-
‘tee headed by the Dean of the Faculty of Engineering. This is cur-
Tently éngaged'in the undertaking of -the Project and its managerial
system and capacities are positively evaluated.

(1) Evaluation of operation and maintenance aspeccts

The main implementing bodies of the EIRD Expansion Project are the
departments of electrical, metallurgical antd méchanical engiﬁeering.
Each department has a certain amount of existing equipment and each
has plans for expansion and training of teaching staff and techni-
cians. It is judged that existing maintenance systems of each depart-
ment are already sufficient for the equipment to be provided. It is
believed that the smooth operation and maintenance for the equipment
will be possible by choosing of manufacturers who can maintenance

service for Thailand.

The EIRD Expansion Project has already been approved as part of the
mid term'plan.of Chulalongkorn University and the budget for implemen-
tation work already earmarked in the budget of the University and the
Faculty of Engineering. The annual running budget will be fixed annu-
ally, and it is very'important to ensure the cost for operation and

maintenance for the equipment to be provided.

5.2 Conclusions

Thailand is directing energies towards the training of engineers who will
be needed to further and-sﬁpport the mechanical, electrical and electron-
ics, and metalworking industry and promote the progress of science and
technology. The EIRD Expansion Project_of Chulalongkorn University has been
‘drawn up to respond to and meet the above needs. By reinforcing the train-
ing program for éngineers in the sectors of precision engineering of EIRD

5-—3



through the Project, a considerable contribution :to the industrialization
and promotibh of science and technology in.Thailand is expected in result
of the enriched éersonnel assets. Therefore, the grant aid from Japdn for
realizing the Project is deemed to be extremely worthwhile and meaningful .

However, in order to maximize the effect of the Project follOW1ng tasks need
to be undertaken by the Thailand party. :

(1) Works to be undertaken by the Thai-party-

The. Thailand is to be in charge of carrylng out “and ensuring the.
smooth completion of the extension and preparatory works - for: Bu11d1ng
3 and the EIRD Building of the Faculty of Engineering where_the equip-
~ment is to be installed, the'provisionfof furnishings and fixtures
such as the desks, laboratory tables,etc. the interior. finishing of
walls, windows, etc.and the construction works for the provision of
water and electrieity;:flt.'is necessary to undertake any budgetary
measures and implementation planning which -may be required for the
completion of the above works.

(2) Safety control in installation of equipment up to trial running

The_works'involved from the delivery, installation ﬁp-to'tnial running .
- of ‘the equipment to be provided under the  Project are to be carried
out by the Japanese suppliers. It will béﬂnecesSary to . ensure that
appropriate measures are taken with regard to unloading at Bangkok
‘barbor, the transportation to the University  campus, delivery to
actual sites for installation , safety contrdl'of.equipmeﬁt and stor-
age locations. It is also desirable that the Thailand party take
prompt action for the customs clearance and unloading procedures for

equipment and materials,
(3) Budgetary measures for the maintenance fees

The University and the Faculty of Engineering are to assure the funds
for the operation and maintenance expenses reqguired to achieve the
aims of the Project. Efforts are to he directed to ensure that the
Project runs according to the original plan.



(4) Personnel planning

‘In order .to ensure the effective application and maintenance of the
enginéerihg equipment. to be installed under the Project, it is neces-
s@ry that the plans for personnel expansion of the EIRD, and in par-
ticular those for the recruiting and training of teaching staff and
technicians,_ are realized without delays, in conjunction with the
progress of the implementation of the Project. For special equipment
not only will it be necessary for suppliers and - manufacturers to
prOVide guidance on operating at the time of instaliatioh, but in
addition to the training in manufacturers factory must be supplied.
The training must be carried out in accordance with the. overall

progress of the various sub programs and sub plans.
(5) Reserve for spare parts and consumables and their storage

It will be necessary to make sure that suffieient consideration is
given to secure a provision of spare parts and consumables. As Chula-
longkorn University already possesses a wide range of equipment and is
familiar with issues involved, there is little concern that equipment
will be left idle for want of stocks of spare parts or consumables.
However, it is necessary to ensure that the specified quantity of
. parts and consumables for the equipment of the Project is normally
stocked. This must be organized so that a prompt response is possible

in the event-of parts replacement, malfunctioning or breakdowns.

{8) Technical cooperation

If the Project is formed as a vehicle for the creation of technical
exchanges and cooperation with Japanese institutes, then this would in

turn contribute to the further success of the Project generally,












APPENDIX-1 MINUTES OF DISCUSSIONS

1.1 Minutes of Discussions (April 25, 1890)

1.2 Minutes of Discussions (July 13, 1990)



1.1 Minutes of Discussions (April 25, 1990)

MINUTES OF DISCUSSIONS

o oN o
THE PROJECT FOR EXPANSION. OF THE ENGINEERING INSTITUTE
FOR RESEACH AND DEVELOPMENT
_ 1N |
CHIULALONGKORN UNIVERSITY
' IN
THE KINGDOM OF THAILAND

In response to the reguest of the Government of the Kingdom of Théiiand,
the Government of Japan dedided to conduct a basic design study on the
Projéct for Expansion of the Engineepingulnstifﬂte for Research and
Develuphcnt in Chulalongkorn University (hereinafter referred to aé.“the
Project”), and entrusted the study to the Japan 1ntefnétioﬁa1 Cooperation
Agency (JIGA). JICA sent to Thailand the study team headed by Dr.Shigeo
0Z0N0, Professor, Department of Precision Machinéry-Engineering, Faculty of

Engineering, the {niversity of Tokyo, from April 16 to May 3, 1990.

The Team had a series of discussions on the Project with ‘the officials
concerned of the Government of the Kingdem of Thailand and conducted a field

survey.

As a result of the study and di§cussions. both parties agreed to
recommend to their respective Go@érnments that the major points of
understanding reached between them, attached herewith, should be examined

toﬁards the realization of the Projcet.

Bangkok, April 25, 1990

Ealin A RO -

Prof. Shigeo Ozono _ 'Aséiét. Prof. DIr. Tavee Lertpanyavit
Leader _ Dean _

Basic Design Study Team Faculty of Engine‘erin_é

JICA Chulalongkorn University '
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ATTACHMENT

Project Title
VThe title of the Project is “the Project for Expansion of the

Engineering Institute for Research and levelopment in Chulalongkorn

University".

Objective
The objective of the Project is to provide necessary equipment for the

expansion of the Engineering Institute for Reseach and Development

{hereinafter referred to as "EIRD"}, emphasizing the fields of CAD/CAM,

engineering materials, and automation & precision.

Implementing AgénCy

The_imhlementing agency for the Project is EIRD, Faculty of
Engineering.

" Project Site

The site of the Project is located at Faculty of Engineering,
Chulalongkorn University, Bangkok, Thailand, as shown in ANNEX 1.

Construction Work
The construction work of the buildings for the Project should be

completed by the University by the énﬁ of year 1990.

Summary of Requested Items for the Project

The summafy of the requested equipment is shown in ANNEX 2 reflecting

TN
AN

the prierities of the request.



Grant Aid Program

1) The Thai side has understood the system of Japan's Grant Aid'Proéram
and the pr;ncxpie for the use of Japanese consultlng flrm and

contractor for the xmplementatlon of the PrnJect

2} The team will convey to the Government of Japan the desire of the
Government of the Kingdom of Thailand that the former takes3hecéésaby
measures to cooperate in implémentingnthe-Pruject and provides

necessary equipment under the Japan's Grant Aid Program.

3) The Government of the Kingdom of Thajiland &iLl.take;tha necessary
measures as shown in ANNEX 3 on condition that the Grant Aid by the

Government of Japan would be extended to the Project.

KR £
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ANNEX 2 Summary bf requested items for the Project
The priority of the requested equipment is as follows:

Group A (The first priority? )
items Quant ity
“A-1. Engineerlng Work Sktation (EWS) 1 lot
~ for CAD |
A-2.  Surface Analyser (ESCA/AUGER) 1
A-3, InStron'Tyﬁe'UniVefsal-TensilerTester' 1
A-4. Molecular Beam Epitaxy (MEE) Systenm 1 lot
A-5. Laser System for material processing and for _
_characterization ' ' 1 1ot
A-B. Cylindrical Coordinate Type Pobot. 1
A-T.  CNC Lathe Machine : S S
A-8, CIC Machinlng Center System with programmlng tool 1 1ot
A-9.. 100 Ton Hydrolic Press:. i
A-10. Precision Surface and Profile Ir‘r‘inder 1
Group B (The Se.cond priority>
B-1-1. Scanning Electron Mlcroscope 1
B-1-2. Laser Measurement System for displacement distance, -
vibration, angle and smoothness 1
B-1-3." CNC Milling Machine i
B-1~4, Scara Type Robot, 1
B-1-5. CNC Wirecut EDM 1
B-1-6. CNC EDM (Engraving) 1
B-1~7. Grinding Machine 1
B-2-1. YAG Laser'System for matérial Processing 1
B-2-2. Lock in Amplifier (2 phases) 1
B-2-3. Box Car Integrator 1
B-2-4. Robot Vision System =~ 1
B~2-5. Precision Cartesian Coordinabes'Positiontng-Unit 1
B-2-6. Portable Robot 1
Group C (The Third Priority)
C-1. Multi-channel Recorder 1
C-2. Spectrum Analyser'



ANNEX 3 Necessary measures to be taken by the Government of the Kingdom of

_ Thailand

To prov1de data and 1n£0rmat10n necessary for the 1mp1ementat10n of the
PrOJect

10 complete the constructlon work of the bulldlngs for the Project by the
end of year 1990.

To provide facilities for distribution of electricity, water supply,

telephone, drainage and other incidental works leading and up to the site.

To ensure_prbmpt unloading, tax exemption, and customs clearance of the
Project goods at the ports of diéembarkation.

To accord Japanese nationals whose services may be reguired in connection

with the SUpply of the products and the services under the Qerifiéd
contracts such facilities as may be necessary for their’ entry 1nto the

Kingdom of Thaialnd and stay therein for the performance of th91r work.

To exempt. Japanese nationals from customs duties, internal taxes and
. other fiscal levies which may be imposed in the Kingdom of Thailand with"

respect"to the supply of the prnaucts and services under the verified

contracts.

To malntazn ‘and use properly and effectively the equipment provided under
the Grant Ald

Té bear all the expenses other than those to be borne by the Grant Aid

I8 K

necessary for the execution of the Project.



1.2 Minutes of Discussions (July 13, 1990)

MINUTES OF DISCUSSIONS ON
THE PROJECT FOR EXPANSION OF THE ENGINEERING IN?TITUTE
FOR RESEACH AND DEVELOPMENT
IN CHULALONGKORN UNIVERSITY-
IN THE KINGDOM OF THAILAND

Ih_reshonse!to a request from the Government of thé'Kingd;m'uf
Thailand, the Govefnment'6f'Japan'dé616ed to éonductia basic design
study on the Project for Expan51on of the Englneerlng Instltute for
Reseach and Development (herelnafter referred to as "the Project” ) and'
entrusted the study to the Japan Internatlonal Cooperatlon Agency
{herexpafter referred to as JICA“). JICA sent_to Thailand the study
team headed by Dr.Shigeo Ozono,'Prqféégér.-hepartment of Precision
Machinery Enginéering, Faéulty of'Enginéering;.ToRyb Uhiveréify. from

April 16 to May 3, 1990 o '

As the result of the study, JICA prepared a Draft Final Repoit and °
-dispatéhéd a-tean headed by Dr.Takatefu'Hmeda,:ProfeSSOr, Department
of Metallurgy, Facuit& of Engineering, Tokjo University, to explain and
discusg it from July 8 to July 15, 1990.

Both parties had a series of discussions on the report and agreed
to -recoemmend to their respective Government that the major.points of
understanding reached bétween them, attached hereW1th should be

. examined towards the reallzatlon of the Project,

Bangkok, July 13, 1990

L
[ ENL ~ S
2: - 1o ﬂg < 7
Prof. Takateru Umeda Assisgt., Prof. Tavee Lertpanyavit
Team Leader, _ Dean, _ _
Basic Design Study Team, Faéulty of Engineerineg,

JICA Chulalongkorn University



— ATTACHMENT __

1. The Thai side agreed in principle on the basic design proposed in

the Draft ReporL with a request to alter equipment plan slightly as
shown 1n Annex.

2., The Final Report (10 copies in English} on the Project will be
_submitted to the Thai side by the end of September, 1990.

3. The Thai side understood the Japan's Grapt Aid.System and cenfirﬁed
that the necessary measures will be taken by the Government of
Thailand for the realization of the Project as shown in the ANNEX

- of the Minutes of DlscuSSLDns slgned on ‘April 25, 1890, on the
condition that the Grant Aid by the Government of Japan would be
extended to the Project.

4, The Ga?erpment of Thailand agreed that the necessary budget will be
provided for the Project to ensure the effective operation and
maintenance of the equipment provided under the Grant Aid by'the

Government of Japan.

" 5. The consultant will assist éhe Thai side in the following itenms,
on condition that the Grant Aid by the Government of Japan would be
extended to the Project: '

1} To supply the available technical data af all equipment provided
under the Project to the Thai side for consideration before
blddlng. ' _

2} To prepare the specification of all equipment provided under the
Grant Aid for the tender prodess and subject to the final
acceptance by the Thai side;

3} To proceed of the tender process; and

4) To conduct other necessary activities for the implementation_of

the Project under the consultant contract.
6. The Thai side requests to the Japanese side for the future collaboration as
a follow-up of the Project. The Japanese team promises to convey the request

to the Government of Japan. ' “"kf/
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ANNEX Equibment plan (refised)'

1. Equ1pment for CAD/CAH

' " Engineering workstation system (EWS) set
1) CAD for electronics circuit design EWS sets;
2) CAD for metal mold design EWS

3) CAD for system automation _ EWS

sets

[ I R & R

sets

2. Equibﬁent'for materials ehginééring
Equipment for metaflurgiCal engineering
1) Surface analyser ESCA
| - AUCER
2) Un1versal ten51le tester
3) Precision surface and proflle grxnder
4) CNC EDM (engravxng)

[ TG .

Equipment for electronics materials

1) Molecular beam epitaxy {MBE) 1

3. Equlpment for system automation ..
1} Cylindriecal cocrdinate type robot o 1
2) Scara type robot ° ' _ 1
3) GNC lathe machine o 1
4)" CNC machining center system ’ .
w1th NC programming tool 1
5)_GNC milling machine . 1

a, Deleted items from the draft report
Equipment for ﬁeiallurgical engineering
1) Hydraulic press
2} ‘Scanning eleétron mic}oscope
- Equipment for electronics materials

1} C0. laser system and laser power'meter

b. DPecrease nﬁmber qf equ;pment:'
Equipment for CAD/CAM
1} CAD for electronic ci:cuiﬁ design décrease-Zlﬁéts
2) -CAD for metal mold design -« - v decrease 2 seté
3} CAD for system automation . : decrease | set

(CS-11 Software for mechanical design 2sets (decrease iset).refer page 4-8)

;};@_}q /-1 1“1{_;_“ et ' | g ; | e



¢. Added item to the draft report
MM-1 Surface analyser . ESCA
AUGER

ME-1 Molecular beam epitaxy (MBE)

-

-?1?\33,’

;}:5 m j’\“-fl 1n e
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APPENDIX-2

]

MEMBER LIST OF THE SURVEY TEAM

RBasic Design Survey Team (March 16, 1890 - May 3, 1990)

Team Leader H

Engineering :
Equipment

Project
Coordination

Equipment
Planning

Electronics
Engineering

Automation and
Materials

Equipment

Layout Planning ;

‘and Cost

Estimation

Dr. Shigeo OZONO

Professor _
Dept. of Precision Machinery Engineering
Faculty of Engineering '

The University of Tokyo

Dr. Takateru UMEDA
Professor

Dept. of Metallurgy
Faculty of Engineering
The University of Tokyo

Mr. Tetsuya SUZUKI

First Project Management Division

Grant Aid Project Management Department
Japan International (ocoperaftion Agency

Mr. Kiko NAGASAWA
UNICO International Corporation

Mr. Teruo KOBARI
UNICO International Corporation

Mr. Morihiko SUGIURA
UNICO International Corporation

MR. Reiichi TOKORO
UNICO International Corporation
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.2

Draft Report{ Explanation Team (July 8 - July 15, 1990)

Team Leader

Project
Coordination

-EQﬁipment

Plannning

'Electronics

Engineering

Di. Takateru UMEDA
Professor

Dept. of Metallurgy
Faculty of Engineering
The University of Tokyo

Mr. Satoru WATANABE

Second Basic Design Study Division
Grant Aid Planning & Survey Department
Japan International Cooperation Agency

! Mr. Kiko NAGASAWA

UNICO International Corporation

Mr. Teruo KOBARI
UNICO International Corporation
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APPENDIX~3 SURVEY SCHEDULE

3.

1

1,

2,

3.

4,

5.

Basic Design Survey Team

Apr 16 (Mon)

Apr 17 (Tue)

Apr 18 (Wed)

Apr 19 (Tue)

Apr 20 (Fri)

Lv. Tokyo (JL717) S
Ar. Bangkok: (Mr. Suzuki, Mr. Nagasawa,
Mi._Kobdil, Mr. Sugiura)

(Bangkok?)
Courtesy Meeting with Permanent Secretary of
Ministry of Univ. Affairs. -

. Couffééy Mééting wiih'Chiéf of Japan Sub-

DlVlSlOH/DTEC (Dept. of Tech. & Economic Coop.)
; Explanatlon and DLSCusslon on the Outline
~ of the Su;vey e : :

Courtesy Meetlng at. the Emb. of Japan and JICA
Offlce
Explanatlon and Dlscu581on of the Survey
Schedule and the Survey Outline .

Lv. Tokyo (JL7L7) o
Ar. Bangkok (Dr. Ozono, Dr. Umeda)

Meeting at Chulalongkorn Univ,

; Explanation on the Inception Report and
Questionnaires, . Survey of the Present
Condition of Faculty of Engg.

Meeting at King Mongkut’'s Institute of
Technology, Ladkrabang '
i Interviewing, Survey of the Present
Condition of Faculty.of Engg.

(Chulalongkorn Univ./Bangkok)

Courtesy Call on the President of Chulalongkorn
Univ.

Survey of teh Presnet Condltlon of Faculty of
Engg.

Survey of EIRD

Survey of STREC

‘(Chulalongkorn Unlv/Bangkok)

Interviewing on the Subject Plan
Discussion on the Contents of the Equ1pment
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6‘ "

10.

11,

12,

13,

14.

Apr .

Apr.

Apr

Apf

Apr

Apr

Apr

Apr

21

22

23

24

256

26

27

28

29

{(Sat)

(Sun}. -

(Mon)

tTﬁe)

(Wed)

(-Thu )"

(Fri)

(Sat)
"+ _Data arrangement

(Sun)

(Bangkok) :

Factory Visit and Interview1ng at Oglha1a
(Thailand) Co. Lid.

Factory Visit and Inverviewing at. MINEBEA Thai
Limited

'(Béngkbk)

Team Meeting

(Bangkok) :
Dlscussion with The President of the Federal of

Thai Industries (Siam Cement)

Factory Visit and Interviewing at Thai Engi-

neering Productis Co, Ltd.

Factory Visit and Interviéwing at the Siam
KUBOTA Diesel Co., Ltd

(Bangkok) .

Discussion on the Contents of Submitted Equ1p—'
ment List and Explannation on the Grant System
with Chulalongkorn Univ. Staff

Intermedidate Meeting with JICA

Laboratoy Visit and Interviewing with MIDT.

(Bangkok)
Signing of the Minutes of Discussions between

the Survey Team and Chulalongkorn Univ.
Re901t to -the Embassy of Japan and JICA on the
Minutes of Discussions:

~Meeting al- King Mongkut g Institute of Techno]—

ogy, Thonburi
3 Interviewing, Call on_Faculty of Engg.

Lv. Bangkok for Japan (TG640)

(Dr. Ozono, Dr. Umeda)
(Chulalongkorn Univ.)
Survey of Research/Training items and equip
ment specifications. . Survey of EIRD devel-
opment plan

.
1

._(Bangkok)

Hearing and factory. vi51f at;
Natlonal Semiconductor (Bangkok) lelted
MAGNUM Tooling System Co., Ltd,.

c. M Industly Co., Ltd.

(Bangkok)

(Bangkok)
Team meeting, Data arrangement
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15,

16,

17.

18,

3.

4.

5.

Apr 30 (Mon)

May 1 (Tue)

May 2 (Wed)

May 3 (Thu)

Draft Report

July 8 (Sun)

July 9 (Mon)

July 10 (Tue)

July 11 (Wed)

July 12 (Thu)

(Chulalongkorn Univ.) o - . .
Survey: of Research/Tlaining items and equip-

ment specifications, Survey of Building and
Utllity facilities :

.
*

(Chulolongkorn Univ ) o :
Discussion on the geneval subjects of equip~

ment plan, Survey- of Research/Training items
and eqUipment specifications

¥

(Chulalongkorn Univ Yo

Discussion on the lavout plan of- equ1pment
"with Dean, Faculty of Engg. Reoelpt of
answers (f01 the questlonnailes)

L

Lv. Bangkok for- Japan (CX700/CX508) _
(Mr. Nagasawa, Mr. Kobari, Mr. Sugiura,
Mr. Tokoro) : o

Explanation Team

“‘Lv. Tokyo (TG641)

Ar. Bangkok (Dr. Umeda; Mr. Wabanabe,
Mr. Nagasawa, Mr. Kobari)

(Bangkok)

Courtesy Meeting at the Embdssy of Japan and
JICA office :
; Explanation and DlSCUSSlOﬂ on the Basic
Design Study, Schedule of the Study
Meeting at Chulalongkorn University
Explanation on the Draft Final Report
DlSCUSSlon on the Equ1pment Plan

.
1

(Chulalongkorn Univ; /Bangkok)
Discussion and Clarification on Equipment
Plan, Layout Plan and ‘Technical Cooperation

3

(Chulalongkorn Univ /Bangkok)
; Explanation on Implementation Plan
" (General Grant Aid System). :
Discussion on Minutes:  of Discussions

(Bangkok) Cie :
Courtesy Meeting with. Permdnent Secretary of

Ministry of University Affairs.. .
; Explanation on the Outline of the Ba31c

Design Study
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6.

July 13-(Fri)

7. July 14 (Sat)

Courtesy Meceting with Chief of Japan
Sub-Divislon/DTEC (Dept. of Technological and
Economic Cooperation)

; Explanation on the Outline of the Baslc

~Design Study :

Meetlng at JICA office

; Report to JICA on the Outline of the -
' Discusslons w1th Chulalongkorn University

(Chulalongkorn Univ /Bangkok)
Signing of the Minutes of Discussions between
the Survey Team and Chulalongkorn University

Ly, Bangkok for Japan (TGG&O)_

(Dr. Ymeda, Mr. Watanahe)

- (Bangkok)

Supplementary Survey, Data Arrangement

8. July.l5 (Sun) Lv. Bangkok for Japan (TG640)

(Mr. Nagasawa, Mr. Kobari)



APPENDIX-4 MEMBER LIST OF CONCERNING PARTY IN RECEPIENT COUNTRY

1) DTEC (Department of Technical and Economic Cooperation)

Chief of Japan Sub-Division Sutin Susila
Japan Sub-Division Vudhisit Viryasiri
Japan Sub-Division . Peeraporn Soronpiboon

2) Ministry of University Affairs
Permanent Seéretary— _ Prof. Dr. Wichit Srisa-an
Director of Foreign Refations Division Br. Viboot Phinit-Akson
Foreign Relations Diyisian S
Vendee Ketanitinaw

3) Chulalongkorn University

President - - Prof. Dr. Charas Suwanveloa

Dean, faculty of Engineering Assoc. Prof. Dr. Tavee Lertpanvavit
Deputy Dean of Planning Development Assoc. Prof. Phulpom Saengbaugpla
eputy Dean of Research Assoc. Prof. Wongpun Lionpaseni
(Director of EIRD)

Head of Dept. of Electrical Enpineering kssoc. Prof. Dr. Harong Yoothonom

Head of Dept. of Mechanical Enginsering Prof. Dr. Variddhi Ungbhakorn

Head of Dept. of Metallurgical Engineering Assoc. Prof. Dp. ?aritud Bhandhubanyong
Head of Dept. of Computer Engineering Assoc. Prof. Suyut Satayaprauob

Dept. of Electrical Engineering Prof. Dr. Somsak Panyakeow

bept. of Electrical Engineering Assoc. Prof. Dr. Ekachai lelarasmee
Dept. of Efectrical Engineering Assoc, Prof, Choompal Antarasena

Dept. of Electrical Engineering Dr. Dusit Kruangam '

Dept. of Hechanical Engineering Assoc. Prof. Dr. Viboon Sangveraphensiri
Dept. of Mechanical Engineering Assoc. Prof. Dr. Surin Phongsapamit
bept. of Hetaflurgical Engineering Assist . Prof. Dr. Wikrom Vajaragupta
Dept. of Hetallurgicai Engineering Sumatee Vongchan

Director of Engineering Computer Center Assoc. Prof. Dr. Suthan Vanichseni
Birector of Chuta Unisearch

Director of Scientific and Technological Virul Mangclaviraj

Research Equipment Centre (STREC) ' _
Assist. Director of Scientific and Assist. Prof. Weerachoi Banchorncihevakul

Technological Research Equipment Centre-
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4) KMITL (King Mongkut's Institute of Technology tadkrabang)

President br. Kosol Petchsuwcen
JICA Coordinator Hideo Sakuraba

JICA Expert Hasabumi Kawamura
JICA Expert Toshio 1ijima

5) KHITT (King Mongkut's Institute of Technology Thonburi)
Dent. of Electrical Engineering,
Faculty of Engineering

Ave Chaisawadi

8) MIDI (The ¥etal-Working and Machivery Industies Development Institute)
JICA Coordinater Hidetaka Nishiwaki

7} Ogihara {Thailand) Co., LTD,
Managing Director Tamotsu Yamada
Deputy Managing Director Katsuhiro Imamura

8) MINEBEA Thai Limited
General Hanager Kobutashi Yoihida
Adminictrative Manager Kivoshi Takasugi

9) The Federation of Thai Industries (Siam Cement)
President Paron Israsena
Vice President {Siam Cement) Chaisak Saeng-Xuto

10) Thai Engineering Products Co,, LTD.
Hanaging Director Alongkat Chutinan
plant Engineer : Suporn Supornrungrasmee

11) The Siam KUBOTA Diese! Co., LTD
Vice President Produciion Hiroshi Maeda
General Technical Assistant 7 Kiyoji ¥itano

12) Nationa! Semiconductor (Bangkok) Limited

Ceramic DIP Operaling Manager Komes ¥oppom
Human Resources Manager. . K.A. Chang
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13) MAGNIM Tooling Systems €o., L¥D.

General Manager

14) .M. Industry.Co., LTD.
Chief Fxecutive Officer
15) Eubassy of Japan

First Secretary
Second Secretary

Baﬁpot Teerapaku{"fn. o

Khemadhat - Sukondhasingha -

Yoshihiko Kamo -

Koichi: Noguchi

16)Japan International Cooperation Agency (Thailand Office) - - .~

President Representative
Beputy Pirector

Nobuji Abe
Keiichi Kato
Tatsuo Suzuki
Chisa Hara

‘Hakoto Asino



I,

3.

4.

 APPENDIX-5

-Exiéting Eguipment ‘in the Fadulty_of Englnecring

(Main Egulipment in the Concerning Department)

CAD/CAM and Mechatronlcs

(1)
(2)
(3)
(4)

CAD
(1)
(2)

PRIME Mini Computer System 9750
SUN Workstatlon

Personal Computer 38b and 286
Robot .

- Scara Tvpe Robot (Origlnal Made)
- 3-axis Cylindrical Coordinate
“Type Robot- (011g1na1 Made)

CNC. Machine -

- Vertical Milling Machine

-~ Wire-cut Electric Dlscharge
Machlne (EDM)

for Electronlc Deslgn

SUN Workstation (same as (2) above)

IBM Personal Computer
80386
80286
- 8088
Plotter

Metallurglcal Eng]neering Matezlals

(1)
(2)
(3)
(4)
(5)

Castlng Equ1pment

Heat Treatment Testing Equipment
Metal Structure Testing Equipment
Electroplatlng Equipment

Chemical Analysis Equipment

Electronics Materials

(1)

(2)

(3)

(4)
(5)

(8)

LPE (Liquid Phase Epitaxy)
Horizontal type
Vertical type
D1ffus1on Fuxnace-
Electron Beam Evaporator
Vacuum' Evaporator
Mask Alignment Machine
Deionized Water System
Scanning Electron Microscope
Die Bonding Machine
Wire Bonding Machine
CO, Laser for Heat Annealing
(Original Made) .
YAG Laser for Heat Annealing
Laser Holography (Original Made)

Compuiter Centre

- ditto —-

- ditito -
Dept. of Mech. Engg.
Dept., of Mech. Engg.

IComputef Centfe

Dept. of: Electrical
Engg.
Dept._of_Metailurgical
- ditto -
-ditto -
- ditto -
- ditto -
Dept. of Electrical
Engg. {Semiconductor
Devices Research Lab.
- ditto -
~ ditto -
- ditto —
- ditto -
- ditto -



APPENDIX-6  CURRICULUM OF THE THREE DEPARTMENTS (UNDERGRADUATE)

MECHANTAL ENGINEERING CURRICULUM

Grdaite
st Semester General Courses for all of Engg Dept ' '.18__
ond Semester  (omitted to refer) : 20 .

Course Credits Course” .- Credits
3fd ~ Found Eng II 3 _Gth Humanltles/Soc1al
Semester Civilization 3 Semester  Sciences o 3

Mech Drawing 2 Elec:Eng:I 3
Eng Mech. I 3 Elec Eng Lab I 1.
Eng Management 3 Machine Design 3 -
Caleulus II1 3 Advance Math . 3
Stat Phys Science 3 Approved Elective -3
20 18
4th Man & Society or - Tth Elec Eng I 3
Semester Science & Culture 3  Semester Elec Eng Lab ise 1
Eng Mech II _ 3 _ Mech Eng Lab II 1
Mech of Mat I 3 Refrlgeratlon 3
Thermodynamics [ 3 - Heat Transfer. 3
Calculus IV 3 Energy Mgt Bldg or .-
Dife Equations 3 Egy Mgt Industry. 3
Approved Elective 3
18 17
5th Humanities/Social 8th Mech Eng Tab TT1 2
Semester Sciences 3 Semester AlP Condltlonlng:' 3
Mech Eng Lab [ 1 'Inter_Cgmb:Engln- 3
Machine Design I- 3 Power Plant Eng 3
Mech of Machine 4 Mech Eng’ Project 3
Thermodynamics 11 3 'Freé-Eleétivé g 3
Fluid Mechanies I 3 o
17 17

Total Credits fdr Graduatioﬁ - 143



1at Senester
2nd Semester

ard
Semester

4th

Semester

5th
Semester

" ELECTRICAL ENGINEERING CURRICULUM

Total Credits for Gradustion = 143

A—23

Credits
General Courses for all of Engg. Dept. 18
(omitted to refer) 20
Coufse Credits Course "~ Credits
Found tng 11 3 6th Prop of Elec Eng Mat 3
Society & Culture 3 . Semester Feed Cont Sys 3
- Cireuit Theory I 3 Em Egy Conv Lab I1 1
Elect Circuit Lab : Etron Circuits 3
~or Microcomp:Lab 1 Etron Cect Lab 1
Emech Egy Conv 1 3 Princ of Comm 3
Eng Mech 1 3 Me Lab Non Me 1
Calculus 111 3
19 15
Human or . _7£h Human or Social
Social Studies 3 Semester Studies _ 3
Civilization 3 Feed Cont Sys lab 1
Elect Eng Math 3 Elec Power Power
Elect Circuit Lab Sys [ 3
or Microcomp Lab 1 Comm Eng Lab 1
Basic Electronics 3 Option:Core.Courses B
Eng Mech Il 3 Eng Management 3
Stat Phys Secience 3 '
19 18
Circuit Theory 3 8th Elec Project 3
Elec Meas/Instru 3 Semester Option Core Corses 3-0
‘Electro Mag Fund 3 Option Approved
Emech Egy Conv 1I1. 3 Electives 6-9
Em Egy Conv Lab I 1 Free Elective 3
Phys_Electrqnics 3
Etron Dev Lab 1
Basic Thermo 3
20 15



METALLURGICAL ENGINEERING CURRICULUM

Credits
lst Somester General Courses for all of Engg. Dept., =~ 18
2nd Semester (omitted to refer) : ' 20
Course Credits ':“_',-5Courée_ Credits
3rd Found Eng 11 3 6th Humanities/Social
Semester Ciyilizaﬁion 3 Sewester Scieh@es_ 3
Eng Mech I. 3 Basic Mech'Eng " * 3
Met Thermo 3 Min Technology I 4
Phy Met 1. 3 Chen Met 11 3
Phy Met Lab I - 1 Chem Met Lab 1
Caleulus I11 3 Anal Chem 3
19 17
4th Man and Society or Tth Eng Management 3
Semester Society & Culture 3 Semester Corrosion Met 3
Eng Mech 11 3 © Mech Met 3
Mineralogy 3 Met Forming 1 1
Pri Met Oper - - 3 Refrac Mat 3
Phy Met 11 3 Electives 3
Phy Met Lab I1 ' 1 '
Stat Phys Sceince 3
19 17
5th Human or Social 8th’ Met of Mtl Joining -3
Semester Studies 3 Semester Met Forming 11 2
Elec Eng I 3 " Met Forming-Lab’ 1
Elec Eng Lab-1 1 Mét Eng Project 3
Mech of Mat I 3 Electives: - - 3
Phy Met ILII 3 Free Electives 3
Phy Met Lab III i '
Chem Met I 3
17 15

Total Credits for Graduation =

143



APPENDIX~7 _ PERSONNEL EXPENDITURE FOR CONCERNED SECTION OF EIRD
TO THE PROJECT

Direct Personnel " Number Total Annual Salary
' {(tbousand Baht/year)

.Professor _ 1 240
Associate Professor 10 1,800
Assistant Professor 13 1,560
Lecturer 2 168
Technical Staff and Worker 10 . 397
Sub-Total 36 4,164

Industrial Personnel

Cheif-Officer 1 48

Assistant Officer 3 144
Clarical Staff 6 216
Sub-Total 10 408
Total 46 4,572






	CHAPTER 3 OUTLINE OF THE PROJECT
	3.1 Objectives
	3.2 Study and Examination on the Request
	3.2.1 Justification of the Project
	3.2.2 Operation and Maintenance Plan
	3.2.3 Components of the Requested Equipment
	3.2.4 Outline of the Requested Equipment
	3.2.5 Basic Policy in Implementing the Project

	3.3 Project Description
	3.3.1 Executing Agency and Operational Structure
	3.3.2 Plan of Activities
	3.3.3 Location and Condition of Project Site
	3.3.4 Equipment Plan
	3.3.5 Operation and Maintenance Plan

	3.4 Technical Cooperation

	CHAPTER 4 BASIC DESIGN
	4.1 Design Policy
	4.2 Study and Examination on Design Criteria
	4.2.1 Environmental Conditions
	4.2.2 Buildings and Utilities

	4.3 Basic Plan
	4.3.1 Equipment for CAD/CAM
	4.3.2 Equipment for Materials Engineering
	4.3.3 Equipment for System Automation

	4.4 Arrangement Plan for Equipment
	4.5 Implementation Plan
	4.5.1 Implementation Condition
	4.5.2 Implementation System
	4.5.3 Supervising Plan
	4.5.4 Scope of Work
	4.5.5 Implementation Schedule
	4.5.6 Estimated Cost for Thai Side Work


	CHAPTER 5 PROJECT EVALUATION AND CONCLUSION
	5.1 Evaluation of the Project
	5.2 Conclusions

	APPENDICES
	APPENDIX-1 Minutes of Discussion
	APPENDIX-2 Member List of Survey Team
	APPENDIX-3 Survey Schedule
	APPENDIX-4 Member List of Concerning Party in the Recipient Country
	APPENDIX-5 Existing Equipment in the Faculty of Engineering
	APPENDIX-6 Curriculum of the Three Departments (Undergraduate)
	APPENDIX-7 Personnel Expenditure for Concerned Section of EIRD to the Project

	Cover

