3.3 Execution of the Project
3.3.1 Executing Agency

The Ministry of University Affairs (MUA) will be executing agency for
the Project, and Chulabhorn Research Institute (GRI) will execute research

works planned by the Project.
3.3.2 Execution System

The Ministry of University Affairs (MUA) will be reSponelble for all
the works related to the Proaect undertaken by Thailand 31de,
and Foreign Relations Division of the Office of the Permanent Secretary
which is substantially in charge of the_worke_willibe'a;seetien,to:eentact
about the Project. Dr. Wichit, Perﬁeﬁent Secreﬁeey of MUA, is in charge of
CRI as Deputy Director who assists Princess Ghulabhorn, Director of CRI.

After the constructlon of the Inetltute ie completed, research
activities of CRI W1ll be substantially contienced through eelectlon of
researchers, etaff, etc. MUA will carry out all the works related to the
Project implementetion such as provision of necessary facilities and
equipment, formulatlon of the budget plan and selection of personnel.

The bulldlng and facilities of the Institite and the provided
equipnent is used for CRI's research activities. ORI will be reSPQneible
for the operation and maintenance of the equipment,ladministretion.of the
required personnels, and budget control. At.pfeeent-the regearchars of
the science faculty of the Mahidol University where ORI is located are
pefforming actual ressarch wofks. In the execution of the Project, these

regearchers will prepare research plans of the Project.

3.4 Present Status of the Project Site

3.4.1 Contents of the CR1 Construction Plan

The facilities of CRI are now under cone_truction-'atrBan‘g Khen in
Bangkok at the totel cost of 102 million baht by the budget of Thai
Government, According to the planned schedule it will be com'pleted"iﬁ ..
Oetober, 1990. The ares of the site is approxiﬁately 2. 75.hectare, and
the building is 51x—story reinforced conciete etructure with the total
floor ares of 5, 306.8 m2.
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The outline of the construction project_is as follows.

(1)_ Building Outline

1) Fleor area

1st floor 1,200 m2
2nd floor 920 w2
3rd floor 817.7 uR
4th floor 789.7 m2
5th floor 789.7 m2
6th floor 789.7 m2

- Total area 5,306,8 m2

ii) Structure
Foundation: concrete piling foundation
Building:. reinforced concrete structure,

Rahmen structure with six stories

iii)  Exterior finish

Floor: stone and tile ,

Walls . paint or spray tile,. partially tile

Window:  aluminum sash, partially aluminum curtein wall
Entrance: - aluminum door

Roofs waterproof asphalt, reinforced finish

4iv) Interior finish

Floor: artificial stone finish or tile, particially plastic
: tile

Wall: = -  mortar finish, VP finish

Ceiling: - rock wool sound absorbing board

Fitting: wooden fitting
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(2) Construction Schedule

‘The construction schedule of CRI building ls shown in the following

table.

Table 3.1 Con_st:‘uétion_Séhedtilé

Schedule

1

g 8 9

3456 7 8 9101112

1

o
345 6

9 9 0

T

78 910 1 12

Grading HWorks
Filling Works
Piling Works
Building HWorks
Plumbing Works

Electrical WOFKS.

(3) - Outline of Facilitiés'

i) Electric Facilities

a, Main power source

The power source is three-phase three-wire: systen in which the

power recelved in 12KV/50Hz will be reduced in voltage hyVSOOKVA"

- outdoor transformer into 380/220V, and ‘then supplied to the main

power board inside the building through an underground cable, and

finally to each power board. For each laborgtory and equipment

room, three-phase power source is'supplied'Withnbircuit'brédkér.

As a spare power source, a generator with BBO/EZOV, 50Hz," 400KVA

is installed by three-phase four-wire system which is to be

operated automatically at power failure,’ aupplied to the spare

power board. Spare'pdﬂer'board'0pefatéa to the demand load, bub

power is distributed through’ stabilizer it necessary. ‘Stabilizer

has such functions as breaking current at the time of

“extraordinary high voltage (120 pereent higher than ordinary

voltage), removing extraordinary wave, ad justing momentary

extraordinary voltage and noise (peak line voltagée +20 percent),

ete.



b.

Electric lamp and plug socket

;Illumination apparatus. include ordinary eleetlic lamp ad

.z-emergency 1amp with builtﬁin batteries, Plug gocket is an

y universal type used properly according to capacity.

Ce

Tdght electric appliance

‘Light electric appliances include telephone, fire alarm,
) telev1sion community rocolving gystem and broadcasting

facilitles. Telephone is installed in office rooms, laboratories

and other appropriate rooms. Fire alarm facillty is a system in

- which an alarm bell rings by a sensor and a push button.
Télefision is available on every floor by the community receiving

Lsystem. Broadcastlng faeility is a sysien using an amplifler with

the capaclty of 200w and a speaker on every floor.

11) Water Supply, Drainage, and Piping Fa0111t168

LB

b.

Whter supply

 Dr1nking water. is'pumped up from the water pool on the first
:_floor to. the water gtorage tank on the roof, and then supplied to
- each floor, It is designed to keep hydraulic pressure above 15psi

(1.05kg/cm2) at the end. Beside drinking water, distilled water

uged for axperiments is produced by a distillation apparatus

-(dlstillation by ion exchange ) on the roof, and supplied to each

laboratory through circulating pipes.

Drainage

Drainage'is separated into housshold waste, human waste and
chemical waste. Household waste is discharged directly into an

osmatlc tank, and human waste is dlscharged into an osmatic tank

through a sewage disposal tank, Chemlcal waste is diluted with

rinsing water and neutralized by chemical treatment in a disposal
tank, and then discharged as household waste.

Fire extinguishing . system _

'Ind001 fire hydrant is installed on each floor. Water is supplled

: ffrom_phe water pool on the first floor, pumped up, directly to

the-fire hydrant on each floor. In addition, portable

‘extinguishers will be installed.
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d. Gas S

LPG gas is supplied to each laboratory ffomfthe“ghé-cyiinder'on'
the first floor. Various kinds of gas aupplied similarly from the
gas cylinder to each laboratory.

., Others _
‘From the compressor installsd on”the'first flobf compressed-air
is supplied to each laboratory. 'On"eﬁery'flobr'abbve the third
floor & vacuunm punp 1is installed and raduceduair pipes are ‘
ingtalled in'each laboratory. '

ii1) Air-conditioning Facilities 7 _
The systen of air-conditioning includes a central piping?duct aystem
and a separate system. The exhaust iS‘a'forced'exhaust'System=ﬁsihg'a

ventilating ingtalled in each room.

iv) Other Facilities -
a.  Elsvator |
- Two elevatorsﬁare ingtalled tO'be uged from the first to sixth
floor. One of them is equipped with an emergency power SOUTCa,
b’ Coldwstorage Toom ' S R
- B cold-storage room is installed where the temperature is kept
0oC to_AOC-under the_conditlon ‘of outside temperature gt_BﬁoG.
A refrigerating machine has the capacity of 2.15 kw, and the .
width of the room is 3.5 x 2.0 x 2.8m. o
c. Flectric wave shield '
In the room with the Nuclear Magnetic Resonator (NMR) which is-
planned to be provided by West Geriany, &n electrie wave shield
is installed. o -
d. 'Laboratory—table
In each laboratory a center laboratory—table or a gide
laboratory-table is installed if necessary. " A centér laboratoryh
table is equipped with center Shelf,'éiﬁk,.faucet,;dlstilled-
water faucet, gas tap, conpressed-air tap;“reducédwair'tap;_and.
plug socket. A side laboratory-table {s equipped with shelf,
sink, faucet, and plug socket. Iﬁ'theflabbratbriés'abova the
third floor a side-table is installed with the width of 60 cm by
the window. | | ' |
6. Draft chamber L
In a laboratory, a draft chamber is installed if necessary. A

draft chamber is equipped with faucet tap, gas tap and
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- ventilation duct.
(3) Outline of Places to ingtall Requested Equipment
'The_ Tooms and laboratories to install requested equipment are shown

in the following table.

Table 3.2 Places to Install Requested Equipment

Electric Facilities
: ) - Yater Air- | Laboratory
Mame of Room Rocen | Floor {Area |Capacity |Spare |Stabllizer G
S Pover Supply conditioning | -Table
N of | AT |Source

Instrwment Room A RO . {ist |6 | 46 O O Oy -] O -
Blochemical Lah, Ry (3d [ |0 |[O| O |00} O O
Pranacology Lab. RIGB | 3rd | 56| 40 O O o |0} O O
Enviromental & ~ [R30 1 3rd [ %6 | 40 O O O |0} O O
.. “Toxicology Lab, .
Instriment Room B R4 [3rd [ 81| O O O 10| O -

- {Biotechnology Lab.  |RAOGA {dih | 88 | 40 O O OO0} O O
Trmimology Lab. RUBB | 4th | 56 | 40 o4 O o |0 O O
Pathobiology-Lab. RIGC | 4th | %6 | 40 O O o |O| O O

1 Tissie Cutiure Lab A [RIOSD | 41k | B [#3/10 - - O 101 0O O
Instrument Room €~ [MO4 [4th [ 56 | 40 O o) - |-10 -
Tissue Culture lab B [R46 l4th | 14 | © O O o |~ O -
Auto Clave Room CIRI9 J4th B | D — - |- 0 -

|vadivisotope Labh ~ {R6 [ 6th | B | 0 O O ool O

+ Blectric Capacity : JUT(36)
10AT(L &)












4, BASIC DESIGN
4.1 Basie Design Principles

CRI is a comprehensive research institute which plays a leading
part in Thailand in initlating basic and applied researches in various
fields of sclence and technology. In the research areas of ORI the
conbent and scope of research work in one laboratory ls closely related to
another. Therefore, in the bagic design a detailed asnalysis will be made
in this respect so that an effective and proper equipment project will be
organized without overlaepping. The eguipment of the chemical laboratories
will be provided by West Germany. Tsking this into consideration, the
Project was intended to be well-balanced as a whole.

The policies of the basic design based on the above described outline

are ag follows.

i) All the planned equipment should be well-coordinated with the
_ research subjects of each laboratory.
i1) The focus should be placed on baslc and general-purpose squipment,
taking due consideration of the necessity in selecting specialized
equipment with limited use.
iii) The equipment commonly used should be shared by a plural number of
laboratorles without causing any inconvenience to the research work.
iv) The content of equipment should not be overlapped with those of the
chemical laboratories which are to be provided from West Germany.
v) The Project should properly correlate with the construction scheme so
that it may fit into the scale of the laboratory and the content of
the facilities as effectively as possible.

4.2 Basic Design Conditions

As ORI plays a leading role as a central research institute in
Thailand, it is likely that more advanced and specialized equlpment is
requiréd than other institutes in the country in order to meet the
standard of highly advanced research work undertaken by the researchers
with qualified calibver. The conditions of selection of equlipment is

pummarized as follows.

i) The level of the equipment should correspond with the content of

the research based on the consideration of the pregent status in



Thailand. :
ii) The equipment that require speclial expendable supplies and

chemicals unavallable in Thailand should be excluded.

iii) The squipment should not requive a 1arge amount of operation cost.

iv) The maintenance of the equipment ‘should be. easy, and a qualified
system of repairing service should be available in the country.,

v) 1he equlpment discharging hazardous wastes” th&t eannet be disposed

in the country should be excluded. .

vi) The equipment that require a large scale of alteration ‘of - the
construction scheme to be inptalled should be excluded.

4.3 Equipment of the Project
4.3.1 Selection of Equipment

The equipment required for the Project were gelected based on the
eonbent of the research conducted in each laboratory of CRI and- the
analysis of experlmental nethods. used for each research- subJect. - The use

and necessity of ‘the equipment was examined closely on the research flow
of each subject in "3,2 Analysis of the Content of the Project®.

4.3.2 Equipment List

The Project Equipment List prepared by esch laboratory are shown in
the following tables.



" Equipment List by Labhoratory

(1/6)

Code No. Equipme'nt'

Qty

Appliecation

A-O1 -
A-02

A3

A5
806
807
708
09
A-10a
A-10b
A1
'A—jé
A13
ATy
15
A-16

a7

A-18

A19
A-20

A-21

A, Pwiromental Toxicology Laboratory

Qe

Ultracsatrifugs
Liquid Seintillation
Automated Nucleic Acid

- Bxtractor
CHPLG -

Gamma-Counter

High Spood Refrigerated
Centrifuge '

: yophlhzer-

' lamlnar Flow Statlm

Autoclave
Achléve

Aubo Sanple Preparatlon

~ Systen

_Deep Fr‘eezer'.

 vater Bath Shaker

Fractlon Collector'

Gas mro;natogram
Rotary Evapor‘abor

Spectr'ophomﬂeter

Tissue Homopenizer

pil Meter

_ L1qu1d Nltmgal Contairer

HPLE Column

UV Vlewmg

1

Ident,li‘lcatlm and Detenmnamon of compounds mass
Fractionation and: analy51s of samples
Radicactivity counting in materials

E}(tfaction of nucleic acids |

Isclation, purification, and quahtatnre and quantltat,lve analysis
of materials

Counting of 7 -ray in materials
Tsolation and f‘rac'Llonatlon of materials
F‘reez&drymg of maberlals

For experiment in sterilized state
Sterilization

Sterilization -

Preparation of sample before apalysis

To ‘atore samples under low temperature

Qilture under constant, condition with shaking

Fractionation of liquid samples

Tsolation of component, in gas sample and quantitative and

qualtitative analysis
Condensation and drying up of sample solubticns

Quatitative and quantitative amalysis of compounds
Destruction of cells and tissues

pH measurenent of liquid samples

To preserve sample ab ligwid nitrogen temperature
Isolation and analysis of compounds in mixture

To detect T lmrésoencé compeinds by UV light in electrophoretic




Equipment List by Laboratory

(2/6)

Bath

CodeMo. Equipment Q'ty “application
B. Bictechiology laboratory _

B-01  Autonated Peptide 1 Determination of anino soid sequence in mptldes and proteins
Sequencer :

B-02 Automated VA Sequencer 1 Determination of nuclechase sequeme in DNA -

B3 UlEracentrifuge ' 1 Fractionation and analysis of samples

B-O4 High Performance 1 - Isolaticn ardd analysis of biopolymer
Flectrophoresis Apparatus .

- BB Spectm;hotaneter 1 Qualitative and quantitative analysis of compourds
B-06 High Speed Refrigerated 1 Isolation and tractionation of materials
- Centrifuge _

B-O7 Growth Chanber 1 Plant, eutture under constant condition

B-08 Densitometer _ 1 Patern analysis of electrophoretic gels

B-09 Perscnal Compuber for i Sequence data analysis of proteins and DNA
DNA & Protein Analysis _ :

B-10a  High Speed Refrigerated 1 Isolation and fractionation of amall quantity materials
Micrecentrifuge _ : '

B-10b  High Speed Refrigerated 1 Tsolabion end fractiomation of small quantity materials
Microcentrifuge -

B-11 Electrophoresis Apparatus 1 Determination of nucleobase sequence in DNA -
for TNA Sequencing : :

B-12 Pulse Field 1 Isolat.ion and analysis of biopolymers
Electrophoresis Apparatus ‘ '

B-13 Incubator A ' 3 (ell and tissue cultue under constant condition

B-1%  Incubabor B 3 Cell and tissve cultue under constant condition

B15 PR Machine I Mass production of fucleic acids by polymerase

B-16  Decp Freezer 1 To store biological sanples

B-17  Incubator. 1 Cell ard tissue culture with shakirg

B-18  Water Bath Shaker 1 Culkure under constant conditon with shaking

B-19 Laminar Flow Station 1 For experiment -in sterilized state

B20 Centrifugal Lyophilizer 1 Freeze~drying of materials

B-2ta  Mtrasonic Cleaner 1 Hashing of apparatus by ultrasonic

B2t  Ultrasonic Cleaner . 4 Hashing of apparatus by ultrasonic

-2 Flectrophoresis Apparatus 1 Isolation and analysis of biopolymers

B-73 Low Temperature Water 1 Cultwre under low bemperabture
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CodeNo. Equipment

(3/6)

Equipment List by Laboratory

C-18

'ty Application
‘Bt Auboclave 1 Sterilization
B-5  pHiMeter - 1 pH measurment, of liquid samples
B-26 Liguid Mitrogen Obntainer 1 To preserve sanple ab liquid nitrogen temperature
b7 W Trensillminator o To detect Fluorescence conpounds by UV Light
C. Biochm:istry Laboratory
co1 WG 2 Isolation, purification, and qualitative and quantitative
o 7 : : analysis :
c-02 Ntracentrifuge 1 Fractionation and analysis of samples
C-3 " Frackion Collector 1 Fractionation of liquid samples
C-Of Waber Bath Smaker  }  Culture wider constant oondition with shakirg
005  Waber Purification Systen 1 Pure water production
C-06 Péptidé Hydrolysis System 1 Hydmlysis of peptides and proteins
C-O07  Cold Cabinet 1 Colum chromatography under low benperature
C-08 Ultraf iltrétioﬁ tnit 3 Isolabin and purification of maberia]r; by filtration
09 Phase Contrast Mlcmsoope 1 Obsservation of microorganisms, cells and bissues
C-10  High Speed Refrigerated 1 Isolabion and fractionation of small quantity materials
Microcentrifuge -
N Photosystem 1 To toke picture of electrophoretic gels
G-12  Electrophoresis Apparatus 1 Isolation and analysis of biopolymers
C13  Spectrophotoneter 1 Qualitative and quantitative analysis of compounds
C-14 Ref figerébor‘ 1 To store samples under low bemperature
' C—15. pH Meter o 1 pH neasmerent of liquid samples
c-16 Hi_gﬁ:'sﬁeed Refrigerated 1 Tsolation and fractionation of materials
: Centrifuge. - : '
C-17 . HPLC colum 1 Separation and analysis of various compenent in liquid sample
W transillininator 1 To detect, Fluorescence compounds by UV light




Equipment List by Laboratory

. (/6)

Code Mo, Equipment

Qty

Application

. Immunclogy Laboratory

B-01

B-02

D10
D11
D-12
D13
D1
D-15
p-16
D17
D-18
D-19
D20
D21
D22
D-23

b-24

D5

Fltbresoa*:oe Activated

Cell-Sorter and Analyzer

Automated Protein
Synthesizer

High Speed Refrigerated
Centrifuge

Fluorescent Microesoope

(0: Incubator

Laminar Flow Station

~ Automated Microplate

Reader

1
1
1
i
3
2

1

Water Purification System 1

Electrophoresis Apparatus 1

Phase Contrast Microscope 1

Cell Harvester
Fraction Collector
Incubator

Deep Freezer

futcclave

Lyophilizer
Spectrophotameter

High Speed Refrigerated
Microcentrifuge
Incubator Shaker

Low Speed Refrigerated
Centrifuge:

Water Bath Shaker
Freezer

Dissecting Microscope

H Meter

1

1

Liquid Nitrogen Container 1

Fractionation of specific call from ocell mixture

Synthesis of peptides and proteins

High speed refrigerated oontrifuge

Observation of cells and tissues

Aninal el and Lissve culture uder contant, m?-m&atjm
For experiment in sterilized state |
Analysis of éntigm—aptibody reaction

Production of high purity water

Tsolation and analysis of biopolymers

Ohservation of microorganisms, oells and thsues
Fractionation of cells on microplate

Fractionation of liguid samples

Cell and tissue cﬂtum under constent condition

To store biclogical samples

Sterilization

E‘reezefdr'ymg of matemals

Qualitative and quantl‘ca’c,lve analysm of cm;mmds
I=olation and_ fr‘actlonatm of mla:!l qmntlty mabemalé _
Cell and tissue culture with shaking

Fractionation and separation of savples

Culbure wder constant condition with shalﬂrg

To store biolagical samples |

Dissecting and observation of biological saméles '

P measurement of liquid éamplas |

To preserve sample at liquid nitrogen temperature




- Equipmen{ List by Laboratory (5/6)

Appliececation

(;odeNo Equ:_i p-men't : Q'uy

E Pat,hoblology Laboratory

: E—D‘I_ s Eleotr‘on +Spin Resonance 1 Qualitative and quantitative analysis of materials by electron

: . Spectrometer : :
072 . - Auto Cell Coumnter 1 Count,mg of cells and blood eells
E-03 HPLG S L 1 Isola'clon, purification, and quahtat,lve and quantltatlve analysis
' . of materials
E-Oi Calcium Analyzer 1 Analysis of intercellular QalC]_Uﬁ] distribution

Qualltatlve and quantitative analysis of compourds by
cham Lumi nestéence
Tsolation and. fractionation of Eaterlals

EG5  Luminescence Analyzer 1

E-06  High Spoed Refrigerated 1
Centrifuge -
E-07 . Impedance Aggregometer 1

E-08  Liquid Scintillation 1
Colnter

fnalysis of bleed cell agguration by chemiluminescence

Radicactivity conting in materials

E-09  Water Purification System 1

E-10 Spectrophotometer

F-11 Ijisseoting Microscope

E-12 ngh Speed Ref‘mgerated

Mmrwa:tmf’lge
E-13 Desp Freezer

B Tee Maker

E-15 . Autoclave

E-16 Lo Temperature Waber

Bath
E-17a . Ultrasonic Cleaner

B Ultrascnic Cleaner
S Elte Ultrasonic Cleaner

E-18  pH Meter

1
2
1
1
1

1

1

1

E-19  Liquid Nitregen Container 1

E-20  HPLC Colum.

1

Pure water production

Qualitative and quantitative analysis of compounds
Dissecting and cbservation of biclogical sample
Tsolation and fractionation of small quantity materials
To store biological samples

Tee production for low temperature experiments
Sterilization

Culture under low temperature

Washing of apparatus by ultrasenic

: Washing of apparatus by ultrasonic

Washing of apperatus by ultrasonic
pH measurement of liquid samples

To preserve sample at liquid nitrogen temperature

Separation and analysis of varicus component, in liquid sample

Conplenmental data recording conbined with HPLC systen by different

E-21 . Recorder 2

: - ' detectora

B2 WV Viewing Cabinet i To check x-ray film of electmpmresm gel
E23 W Trensilluminator 1 To detect. fluorescence compounds by UV Hght
B2  Hematoorit Centrifugs 1 To separate blood oomponents




Eqmpment List by Laboratory. g LD,

Code Mo, Equipment Q‘ty. Appllcatl()n:'.'-
F. Phar‘maoology Laboratory _ o
—:F~O1 Organ Bath o 1 ~F‘hysmlogmal .analysm and ohservation of‘ amjnal organ responsm
: _ " by stimulabing compounds .

IR Respiratory Mechanics 1 Ilnalysm of reapiratory mechanism of expemmented annnals

03 g?ilmyﬁctivit.y Cage 1 To measure the spont;anmus behavior of Yats or mice -

F-Ou specmﬂlbmneter 1 " Quantitative analysis of maberials by £ ltxjr'esoeme :

(5 Phase Contrast Micrescope 1 Otsexvatlon of.‘ mlcmorgamsms. cells, and tl.ssues

=05 Polygrach i For mombomng of‘ EDG zmplratlon. pulse and EEG of animals™
07 Non-Invasive Blood 1 Blood pressure measurient. of expemnmtal-armals- -

Pressure Moritor - . o

F-{8 Differentisl pH Meter = 1 - i confrol of solution by bitration _
F03  Specbrophotoneter 1 Qualitabive amd quantitative analysis of mmm

F-10. Respiratory Analyzer - 1 Resplr-atlm arﬁlysm of‘ anmals |

1 Mtrafiltation thit 2 Isolation and parification of materials by Filtration

K12 Peristatic Pump 1 - Constant feeditg of solution

F-13  Tail-Flick Apparatus 1 For animal -study experiments -

F-l4a  Ultrasonic Cleaner . 2 Washing of apparatus by'uitrasmic

F-ib  Ultrasonic Cleaner 1 Mashiing of apparatus by ultrasonic

F-tlic  Ultrasonic Cleaner 1 Washing of apparatus by ultrasonic

B3 Ukrasonic Cleaner 1 Washirg of apparatus by ultrasonic

F-15 Treadmill i “For animal excise experiments

16 Tissie Homwgenizer 1 Pestruction of cells and tissues

F-17  High Spesd Refrigerated 1. Tsolation and fractionation of small quantily -méwrié]s

Microcenlrifuge
F-18  Hematoerit Centrifuge 1 To separate blood components










5. IMPLEMENTATION PLAN OF THE PROJECT
5.1 Organization for Impilementation of the Project

The executing agency rslated to the eguipment provision of the
Project is the Ministry of University Affairs.

After the Exchange of Notes is concluded between the Governments
of Japan and Thailand, a contract of the implementatlon will be made with
the Government of Thailand by a Japanese consultant firm on the detailed
designs and supervision, and by a Japanese trading firm on the supply and

installation work of the equipment.



5.2 Undertakings of Both Governments

equipnent corresponding with the con

The purpose of the Project is %o provide the bioscience research '
struction of new research facilities

of CRI in Thailand. Undertakings of both Governments for the Project are

shown in the following table.

Stk o 3 S AR B SR . T i 8k R B vk

- - - P

1
2) Installation of

(2)

(3)
(4)

(5)
(6)

(7)

f
?ervices based on the B/A

(8)

(9)

(10)

(11)

Table 5.1 Undertakings of the Works

et b mat

Equipment -
To procure the e%ulpmen§
he eguipment
3) Test run
Z) Orientation in thes Thailand

E%ectrical-works

1) Distributing line_to the
distribution panel and terminal
2) Wiring between each egquipment

Water supply and drainage works

To secure the space to store
the equipment

To provide utilities

To ensure import/custom clearance

1) Transportation to Thailand

2} Tax exemption/custom clesrance

3) Iaternal transportaticn in Thailand
(from the Port to the Site?

To bear the commissions to ggganese
oreign exchange bank fqr banking

Banking Arrangement

To accord convenient_ official services
for Japanese nationals whose work nay
be required in connection with_the
Project at their entry into and
departure from the Thailand and
during their gtay therein for the
performance of their work

To maintain and use properly and
effectively the equipment provided
by the Grant-in-Aid

To bear all expenses other than
those to be borne by the Grant-in-
Aid necegsary for bthe construction
of facilities as well as_ for the
trangportation and installation

of the equipment

Procedures to get approvals necessary
for the works, etc.

1 A ittt kR ol L it Y Sk ] Al B el T i TR

Thailand




5.3 Execution Plan
5.3.1 Execution Principle I{ems {o be Considered

. Considering the Project is carried out through the grant aid provided
by the Government of Japan, the following items should be considered

in the exocution of the Project.

i) Goordinstion between the construction work performéd by the
Government:of.Thailand and the installation work of the equipment.
~ii) Clarification of undertakings by both Governments concerning the
utility works such as eleclbricity, water supply and sewerage, gas,
etc, to carry out the execution smoothly and effectively.
1i1) Keeping good relabionship between the Thai Government and the
Japanege consultant and the equipment suppliers through sufficient
discussion to exchange opinions.
iv) Prevention of accidents in temporary storing, delivery and

dinstallation.
5.3.2 Execution Supervision Plan

In the supervision of the Project, a careful supervision plan will
be formulated based on sufficient preliminary arrangements with the Thai
Government. The following points should be taken into account on the

supervigion,

i) Careful coordination will be made with the Thai Government in the
detalled designing stage in order to install the equipment smoothly.
Especially, it is necessary to exchange enough information for the
construction field work by Thailand side to meet the requirements of
the installation, and coordinate the additional works by Thailand
gide to be compléted before installation of the sguipment.

ii) Prior to the installation, the execution plans submitted by the
supplier concerned will be fully examined, and the propriety of the
work process, equipment supplies and specifications will be
evaluated.

iii) Preliﬁinary examinations of the equipment will be made in Japan to
enable smooth installation in the Project site.

iv) As for the delivéry of the equipment, it will be confirmed whether

"the specifications meet the design requirements, and the instructions



of installation work and methods of uaage'are appropriaﬁe.
5.3.3. Coordination with the Bulding 'Constructipn_l’lan ce

As the constructlon work 1ls on the finishing atage” now, ‘a large scale
of alteration in the d631gn is impossible. A detailed examination should
be made in the detalled d931gn stage on the contents of: works 0 be
revised by the constructlion side necessary for installation -of the.
equipment, and an efficient coordination should be made with the relatsd
agenciaes to carry out the additional facilities works by the Thalland 31de

following revised plan.

5.4 Implementation Schedule

The Pro;ect will be executed in two sep&rate phaaes. The first phase
will focus on the general«purpope equipment toc be shared by several
laboratories and those required for the initial part of researqh go- that
effective research can be made in each laboratory. The second phase will
focus on the specialized equipment with limited use aﬁd those
required less urgently. ' “ ' : ;

The following is the implementation schedule of the Progect. It is
divided into three stages of detailed design, bidding and supervision.
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Table 5,2 Impiementation Schedule
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5.5 Project Cost Undertaken by' the Thai Government

_ _ 'I‘t;.,is es_ﬂimé.ted that the project cost for the building construction
“work of CRI funded by the Thai Government is approximately 102 million
 baht. The 'Thai'Government will pay for the additional revised facility

works to install the _equipment;






PERATION AND MAINTENANCE PLAN






6. OPERATION AND MAINTENANCE PLAN
6.1 Operation System

The operation of CRI will be temporarily conducted in the Mahidol
University until‘fhe construction of the new bullding is completed. At
present most of the activities ihcluding research works are supported by
the professors and researchers in the Mahidol University. The operation
system of each lgboratory in the research section 1s planned to assign one
principal investigator, two staff scientists for carry out research works,
two to three research assistants & laboratory technicians, one janitor and
about two visiting research fellows.

The research staff is summarized in the table below.

Table 6.1 Research Staff List

L i it e i i o e Y L . A e Bk L ) R o ok o Rt g ek Tk

Research Staff Application Number of Staff
(Staff/Lab) (Staff/Institute)

et o il L ok ik S L il 2 L L il o ol S " T ot e e At o oy s nh P i e i

Principal Invegtigator Permanent 1 i2
(Lab.Head)

Staff Scientist By Contract 2 24

Research Assistants Permanent 2-3 30

& Lab. Technicians

Visiting Research Fellows  Temporary 2 24

Janitor Permanent 1 12
Total about 102
Permanent about 50

et e e — et g o i S et e T i S et . e i e =

¥Research members are invited from outside by three to five year
contract for every project, Oubside researchers stay at demand.
The total number of laboratories is 12.



6.2 Maintenance System

The operation and maintenance of the equipment of ORI is in charge

of full-time technical staff,

T'able 6.2 Technical Maintenance Staff

——n -
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_Bumber of Staff

Technical & Administrative Staff Research Regearch
Field A Field B-D

e -

et ot it o il e S g A s - = A, e . e T L L S 7 iy s

Fauipment Specialists 3 3

Equipment Opeérators 3 3

Electronic Engineers 1 2

Technical Glass Blowers 2 -
Veterinarians - 2

Animal Care Takers - 6

Staff Facility Technicians 1 1
Radioactive Specialists - 1

Technical Illustrators & A/V 2 2

Administrative  Secretary ' ' 1 4
Staff Typist 2 8
Total . 15 32

- ——— —— -
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# A1l the staff are full-time workers. Research field A bélongs'to the
chenistry laboratory (West Germany's aid), and B-D belong to the
biosecience laboratories (Japan's aid).

6.3 Operation and Mainfenance Cost

The annual cost of the operation and maintenance for'ﬁhe eQuipmen£
provided by the Project is estimated to be approximatély 21,853,000 baht.
Although this estimated cost does not include the operation and
paintenance cost for the equipment provided by West Germany, the total
cost will be less than 30 million baht, whlch is the budget amount of CRI
in 1990, It is considered that thers is no problems in execution of ‘the
budget, as CRI is the high priority project in Thailand, and the
Government and the Ministry of the University Affairs and the governﬁent
will be responsible for the disbursement necessary for the operation;
Besides this budget, CRI receives the financial aid of about 10 miliidn
baht every year from the Chulabhorn Foundation as well as other grants

from certain international 1n3t1tutlons.



(1) Personnel Cost

'_ .Thé‘annual personnel cost of the research areas required for
the operation and maintenance of CRI is estimated to be approximately
11,620,000 baht. The breakdown of the cost is shown as follows.

Table 6.3 Breakdown of the Personnel Cost for Research Area of CRI
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Staff Nunber of Salary Annual Persomnel Cost
N Staff {Baht/Month) {Baht)

Upper Researcher 140 13,970 1,676,400
General Resesarcher 42 10,730 5,407,920
Technician 55 5,300 3,498,000
Secretary 5 5,020 301,220
Typist . 10 _ 3,590 430,800
Janitor 10 24550 306,000

Total 132 , 11,620,340

o e ekt ty -— ——— e mna o e e e g iy et 8 Bt e

% Unit cost of monthly salary is based on the salary chart of the
government employees in 1990.

(2) Méiﬁtenance Cost

The ‘overhead expenses for the operation and maintenance of the
provided equipment is estimated to be approximately 10,233,000 baht

“annually.

1. Electricity
850kw¥*hr/day x 20days/month x 12months x 1.23baht/kw¥hr= 250,920baht
2. Water .supply '

13.5m3/day x 20days/month x 12months x 8.7baht/m3*hr = 28,188baht

3. Gas S
4.5m3/day x 20days/month x 12months x 5.9baht/m3¥hr = 6,372baht
4. Expendable supplies 9,948,000baht,
Total 10,233,480baht
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(3) Budgetary Measure

The budget request concerning the Projeét of GRI-is:made_fromfthe
Office of the Permanent Secretary in the Ministry of University Affairs to
the Budget Bureau, and executed after the approval is given by the
Parliasment. Ag this Project is a royal project which is given high
priority, the disbursement necessary for the opsration of ORI is
guaranbead. | , B B o

CRI alsoc receives financlal aid of 10 millidn baht every year for its
operation from the Chulabhorn Foundation, and grants and donatioﬁs-from

.certain international institutions such as UNDP, and other countries and

organizations.
Table 6.4 Budget Results of CRI
(Unit:Million Baht)
Ttems o : Budget Year . SR
1987 1988 1989 1990 1991 (Plan)
Mainienance o 12.0 ) - 15.0 . 30.0. . 30,0
Construction Plan - - 20.0 101.2 166.0
Relief Cost for - - 60.0 - -

¥Flood & Disaster

Total 12.0 - 95,0 131.2 196.0
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#  Budget year in Thailand begins in October in the previous year and |
ends in September in the year concerned.

The official budget of CRI is disbursed from the 0ffice of the
Permanent Secretary in MUA. The budget resulis of the office is shown as

follows.

Table 6.5 Budget Results of MUA e B
(Unit:Million Baht)

.

Pudget Year 1985 1986 1987 1988 1989 = 1990

] o o e - . s ] 7 e s

Budget Results 74wk  73.8 T34 740 17870 593.13










7. EVALUATION OF THE PROJECT

7.1 Effects of the Project Implementation

7.1.1 Signficance of Activities of CRI

CRI is one of the high priority national projects, playing a leading
part in Thailand as a central institute of comprechensive science and
technology. ORI is aiming at the education and training of personnels in
a wide scale, academic exchanges, execution of significant national
projechg as well as the promotion of the own research works. It also has
a function as a collaborate facility to be shared by all the national
universities and inetitutes.

As wag previocusly described, the objective of CRI is fto improve the
public health and medical care, and raise the productivity by using
resources effectively, and thereby contribute to meeting the basic human
needs of the nation, especially the inhabitants in rural areas, and
improving the quality and stability of public life.

Another goal that CRI is planning to achieve through the Project is
to esfablish a network of research inforustion in and out of the country.
The Third Academy of Scienca which has its headquarters in Trieste, Tialy
and The World Laboratory in Switzerland are planning to build a research
work that connects ORI with other research institutes all over the world
including Southeast Asian countries.

It is expected that the effect of the activities of CRI will
contribute not only to the development of the level of sclence and
technology and public welfare in Thailand but also to the improvement of
the quality of life of people living in Southeast Asia and other countries

through the academic exchanges with foreign countries.

7.1.2 Effects on the Society of the Thailand

In Thailand where constitutional monarchy has been established since
1932 the king is deeply trusted by the nation. The present king, His
Majesty Rama IX. is a scientist himself, and the third daughter, Her Royal
Highness Princess Chulabhorn is actively engaged in the research works as
a chemist at home and abroad. CRI, which was established by the Director,
Her Royal Highness Princess.Chulabhorn geeking for guch research
activities as will meet the expectations and trust of the nation, has a

great substantial impact on the mid of the nation and the soclety of



_Thailand. . - L
The resgesrch equipment provided by the Project will be used for the

subjects that will directly contribute to the improvement of the public :
health and clinical mediclne, and the public welfare thrcugh the effective
use of natural resources and the. incrsased productivity. - The results of -
the researches are expected to help the achievement of the goals includlng
the. 1mprovement of the quality of 1ife, promotlon of the social -
development and corrvection of the regional differentials, which are the
najor issues of the present Sixth National Economic and Social Development
Plan in process now. ' E
The effects of the achievement of each’ research subject . gtudied in

CRI are summarized in the iollow1ng table.
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" Table 7.1 Research Subjects of CRI and their Effects
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Regearch

.f Sﬁbjebt__ Social Effects Economic Effects
*VifﬁﬁiﬁiBf3f:,J *Decrease of hepatic *Relief to human resources
deficiencies and - tumor - " ¥Decreasge of medical cost

carcinogens in

hepabic tumor

development

*Ph{ﬁiological'and_
‘pathological studies
on svaluation_ of

Cdndustrial pollution
and pesticides

#¥Biodegradation. of
toxic industrial
chemicals and
pesticides

%*Davelopnent of -
disease resistant

rice

*Synthesis of: . -
oligosaccharides by
-enzyme reactions

#Dgvelopment of _
immunodiagnostic -
methods for tropical
infectious dissases

*Péfhdbﬁ&ﬁiblbgibal
studies on h¥poxemia
by thalassemla

#Studies on cerebral
malaria . B

¥Improvement of natural
. .medical standard
#Improvement, of
-matritional status
of thé nation
*Provention of pollution
¥Improvement of labor
hiyglene:. - o
¥¥ormulation of safety
“standard- of harmful

materials

#Prevention. of pollution
*Purification o
envircnment - .
¥Inprovement of public
hygiene .-

*Imprbveuént-of quality
of life of farmers

*Improvemant ofrquality
of 1life of farmers

*Imgrovement of national
- medical standard
*Dacrease of death rate

%Farly detection of
serious disease

#*Developnent of
effective therapeutic
method

¥Development. of .
effective theraspeutic
method

- #¥Development. of

fundamental method
- for therapy
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#*Decrease of processing
cost of harmiul materials

#Dgereage of processing
cost of harmful materials

¥Increased productivity of
food _ '

®Increage’ of exports

*hequisition of foreign
currency

#Production of goods with
high added values
¥Promotion of new
industries

*Relief to human resources
*Decrease of medical cost

#Alleviate fo human
suffering .
#Deduction of medical cost

*Development of new
medicine T
*Relief to human regources
¥Decerease of medical cost




7.9 Justification of the Project.

The purpose of the Project is to improve the "Quality of Life" of the
Jation of Thailand through the research activities of CRI, and thereby
expected to contribute both directly and 1nd1rectly to the improvements of
public health and medical care, life environment and welfare. ALl the
eight research subjects of ORI are corresponding with these goalsy

~ As a result of the close examlnatlon of the contents of the research
subjects in "3.2 ﬁnalysis of the Gontents of the Pxogect", it 1is racognized
that the Project is very significant in achleving the goals of CRI. The.
research methods of each subject are also appropriate according o the current
standard of science and technology in the field. Some of the regearch
equipment require speciallzed operatlon and hlgh operational cost dite to the
expengive expendable supplies and chemlcals. Nevertheless, the. Thai
Government 1s to take all possible measures to meet the rsquirements for its
operation in the personnel and. financial aspects, as the researches of GRI are
urgent matters for the Thailand. Namely, it is agreed that the Qovernment
will provide necessary staff aﬁd'supplementéry equipment, chemicaié and
expendable articles in order to start the research work 1mmed1ately using the
equlpment provided by Japan and West Germany.' it is also agreed that the
Government will provide necessary staff, supplemental equlpment, chemlcals and
consumables, and will teke the proper megsures necessary for the constructlon
and facility works bo conduct the 1nstallat10n and operation w1thout
delay as well as for the operation and maintenance thereafter.

CRI is regarded as a high priority prOJect w1th the aim to be'a
leading central institute of comprehenslve 301ence and technoiogye The -
result of the Country Aid Research done by JICA also shows the impoeriance
of the cooperation with the research institutes in Thailand and.aésiétaﬁce
in the improvement of the public welfare. Thus the purpose_df_GRI; which
is to perform the research on the-improvemeﬁt of the pﬁblic.ﬁélfafe-offﬁhe
nation in Thailand, especially the inhabitants in %the rural afeas, agrees with
the object of the grant aid of the Government of Japan. Gonsidering_the above
‘wmentioned conditions and the fact that the conteﬁts of" these researcheé are |
significant and ufgently required in the preseht-atatus of Thailand, it is

determined that it is appropriate to carry out the Project by the grant aid.



5 CONCLUSION AND RECOMMENDATION







8. CONCLUSION AND RECOMMENDATION

8.1 Conélusion

The Project is to assist CRI to achleve its goal by utilizing the fruit
of the research for improving the "Quality of Life" of the nation in Thailand,
by providing the research equipment to the bioscience laboratories in CRI
and assisting in their effective research activities. The resecarch fields of

ORI are subjects to maintain fundamental public life, such as the improvement
of public health and medical care for the local farmers, establishment of
higher standard of living, advancement of environments, and prevention of
‘pollution. It is expocted that the results will make a direct and indirect
contribution to the improvement of the public welfare in Thalland.

The objective of CRI, corresponding with the purpose of the present Sixth
National Economic and Social Development Plan, will be of a help to the
well-balanced social and economic development in the country. As its social
influence is great, it is judged the implementation of significant to
jmplement the Project is significant by dint of the grant aid from the

Government of Japan.
8.2 Recommendation
8.2.1 Recommendation to the Thai Governmant

It is recommended that the Thai Government will take the following

measures in the execution and operation of the Project.

i) The Thai Government will be responsible for the construction work to
provide CRI with the facilities and equipment necessary for the
installation and operation of the research equipment provided by the
Project.

ii) The Thai Government will mske the necessary procedures concerning the
works undertaken by the Government of Japan.

i1ii) The Thai Government will clarify the person who is responsible for the
operétion and control of the equipment and keep good maintenance in
order to use the equipﬁent effectively.

iv) The Thai Government will take budgetary measure for supplying expendable
articles, chemicals, spare parts necessary for the operation of the
equipment.,

v) The Thai Government will select and hire efficient regearch staff
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including researchers, engineers, operators, etc. required for the.

effective use of the equipment.

8.2.2 Recommendation for Technical Cooperation

As for the ‘bechnical cooperatlon, the Thai Govérnment made a. strong
request for dispatching Japanese experte.‘ From view points of upgrading
research development potentiality of CRI end effectlve implementation of- the
Project, the request is considered to be justlfiable and to be handled
positively. Furthermore mechanleal engineers and operators: are planned to be
aggigned according to: the pereonnel plan of CRI in the Prejeet., Among the
equlpment provided by the Progect, thoge which requlre high lsvel of technique

and knowledge for its operation and maintenance are recommended to implement

technical training aiming at their effeetive use.
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1.1 Members of the Basic Design Study Team

1) Basic Design Study

Name _ Speciality Present Department
Haruo SUZUKI Leader Deputy Managing Director,
Grant Aid Project Managemant Deparment,
JICA
Kanju OSAWA, Ph.D. Agricultural Chemistry Assistant Professor,

Atsuncbu TOMOMATSU, Ph.D. Biotechnology

Soichi TAKAI Research Equipment (1)
Yasuhiro HONDA, Ph.D. Research Equipment (2)
Harunobu YOSHINO Equipment Layout/

Cost Estimabion

Nodai Research Institute,
Tokyo Universitly of Agriculture

Agrticultural Development Specialist,
JICA

System Science Consultants, Inec.
System Science Consultanta, Ine.

System Science Consultants, Inc.

2) Draft Report Explanation

Name Speciality

Present Department

Toru IMAMURA Leader

Atsuncbu TOMOMATSU, Ph.D. Biotechnology

Soichi TAKAI , Research Equipment (1)

Yasuhiro HONDA, Ph.D. Research Equipment (2)

Grant Aid Division
Ecopomic Cooperation Bureau
Ministry of Foreign Affairs

Agrticultural Development Specialist,
JICA

System Science Consultants, Inc.

System Science Consultants, Inc.
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1.2 Study Team Survey ltinerary

1) Basic Design Study
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Date - - TItinerary Description

—
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1, Apr. 15 (Sun} = Narita-Bangkok Tokyo to Bangkok

2. 16 {Mon)  Bangkok Meeting at JICA Thailand and DTEC
Courtesy viglt to MUA -
Weeting at Embassy of" Japan

3. 17 (Tue) Bangkok - Total Meeting with MUA and CRI

- : Explanatlon of the Inception Report and

confirming the request .
Explanation and dlSCUSSlOH of the
research subject of CRI

s 18 (Wed)}  Bangkok Discussion on each research eubaect
' _ and personnel equipment g
54 19 (Thu) Bangkok _ Visiting Mehidol Univer31ty and
' 'dlscussion on uhe research
. equipment :
6. 20 (Fri)  Bangkok Inspection of the construction site

of GRI and dlscu351on on the plan of
the buildlng R
VlSltlng Chulalongkorn Unlverelty

7. 21 (Sat)  Bangkok Visiting Kasetsart University
(Dr, Osaws and Dr. Tomomatsu)
Adjustment of research equipment,
planning and’ research subjects
Preparation of draft of Minutes

8. 22 (Sun)  Bangkok Interval meeting
Adjustment of data and reeult of
_ meeting -
9. 23 (Mon) Bengkok Discugsion on the Minutes of Dlscussion

and .signing
_ o Report to JICA Thailand - '
10. 2/ (Tue) Bangkok Leaving to Japan (Officlal. membera)
Dlscussion on the. schedule and details '
of research equlpment S

11. 25_(Wed) Bangkok Discussion on detalls of research
squi pment ' :
12. 26 (Thu)  Bangkok Discussion on details of research

equlpment_end questionnaire
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Date
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P

13. Apr. 27

14 28
15. 29

16. 30

—

17. May

18.

N

19, 3

- 20,

I~

(Fri)

(Sat)-:

V(Sunj'

(Hon)

(Tue)

(Wed)

(Thu)

(Fri)

Bangkok

i 0 A e ) e s s - s

‘Discussion on details of construction

- plan of CRI building

Bangkok
Bangkok

- Bangkok

Bangkok

Bangkok

- Bangkok

. Bangkok-Narita

e s 4 e e e e B U e B g o o

(Mr. Takal and Mr. Yoshino at the site)
Discussion on details of research
equipment

Discussion on details of ressarch
equipment

Adjustment of the result of discussion
Study on quantity of research
equipment

Preparation of equipment list
Preparation of layout plan of research
equipment

Discussion on schedule

Moeting at UNDP _
Report and discussion of the results of
study . _

Integrated meeting between MUA, CRI and
the Team :
Confirmation of the Project

- Ingpecting the construction site,

Visiting Keesetsart University

and Atomic Energy Office

(Dr. Honda and Mr. Yoshino)
Adjustment of the results of study
and collecting data (MR. Takai)
Adjustment of contents of the Project

Collecting the date and report to

JICA Thailand
Leaving to Japan
(Consultant members)
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2) Draft Report Explanation
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Dave

Itinerary -
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1. Jul,
2.

3.
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Te

8.
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2 (Mon)
-3 (Thu)

4 (Wed)

5 (Thu)

6 (?ri)

7. (8at)

8 (Sun)

9 (Mon)

Nartta-Bangkok

Bangkok
Bangkok

Bangkok

Bangkok

Bangkok

Bangkok

Bangkok-Narita -

lTokyo to. Bangkok L
“Meoting at JICA Thalland

1 o R 1w Wi g il ) 2 Ty e b e e 10 ol e s S

Meeting at Embassy of Japan :

.fGourtesy visit to MUA. el
ijubmltting the Pinal’ Draft Report

Inspeeting the CRT conatruction site

- Total Meetlng with MUA -CRI and DTEC

Explanatlon and’ discu331on of.

: the Draft Flnal Report

: Discu531on -on the equipment .

" Discussion on the Minutes of - DiscuSsion,
" Collecting the date '

Dlscussion on the equlpment with

'Unlver51ty of Mahidol -

- Discussion on the Draft Flnal Report
“with MUA

'Preparatlon of the Minutas of

DlscussLon

‘Signing of the Mlnutes of Dlscu381on
.Gollectlng the data '

Inspectlng the local equlpment agency

‘Discugsion on the Draft Final Report

with MUA -

Report to Embassy and. JICA Thalland
Gollecting the data -

Leaving to Japen (Mr. Imamura)

‘Leaving to Japan. {Dr. Tomomatsu)
(Dr. Osava ‘and Dr. Tomomatsu)
.AdJustment ‘of the data and results
" of discussion E

Inspection of the construction
gite

Leaving to Japan-
(Consultant members).




1.8 List of Members Contacted 172

Orgahizétion & Position : Name

[C|Embassy of Japan

. Secretary S " Mr.Yosihiro Chiba
[JJIcA Thailand
Representative - . ' Mr.Shinji Abe
Officer - Ms.Chisa Hdra

'[lenlstry of Unlver81ty Affairs

”Permanent Secretary of MUA - Dr. wichit Srisa-an
Deputy Dlrector, CRI _

' Dlrector, Forelgn Relatlons Div.. Mr. Vibodl Phinit-Akson
Forelgn Relatlons Div. Ms. Supatra Srichhmsin
Fore1gn Relatlons DlV Mr. Thbngchahg Chaiyadej

EAcadem1c Affalrs Div. Dr. Amorhwich'Naqunthap
Dlrector, lannlng Dlv.. : Mr. Suchart.Muangkaew

[}Mah1dol Unlver51ty, Faculty of 801ence
Dept.: of_Chemlsth o Dr. Somsak Ruchirawat
Dept. of.Microbidiogy _ Dr. Stitaya Sirisinha
Dept.. of_Biotedhnoldgy _ pr. Skorn . Mongkolsuk
Dept.'df:Phérmaéblogy Dr. Jutamaad Satayavivad
Dept.cdf-Pharmacology-' | : Dr. Udom Chantharaksri
Dept.lof B1ochem1stry . Dr. M.R.Jisnuson Svasti
.Dept._éf Pharmacology Dr. Mabhuros Ruchirawat
Dept. Qf'Microbiology Dr. Sansanee Chaiyaro]
Dept. of Biotechnology Dr. Suvit Loprasert
ﬁept} of Biochemiétry' Dr. Em-on Ben javongkulcha
[TPublic Works Department

Aréhitect o M.L. Poomarirat Chongcharoensuk
Civil Engineer Mr. Thamnob Sanguandikul
‘Blectrician _ Mr. Tanin Musickvit
SaﬁitérfIEhgiheer ' Mr. Voranit Chayarlwattanawong
ElectricalnEﬁgineer Mr. Uthai Jiseree
Mechanical Ehgiﬁéér Mr. Tossaphon Loypetch

' Civil Engineer Mr. Sanit -Srisuk

[IpTEC . ' _
Chief of - Japan Sub-Div..  Mr. Sutin Susila
Japan,Subeiv. o Mr. Vudhisit Virysiri
German Sub-Div. : Mr. Jiroj Itiratana




- 2f2

Organization & Position

[]Chulalongkorn University,

Institute of Bictechnology - and Cenetlc Englneerlng

Director

Deputy Director
Deputy Director
Researcher
Researcher

Researcher

[]Kasetsert Universuty, Faculty of Science

Dean, Faculty of Science
" Head, Dept. of Botahy
Depb.:-of chroblology

[ jUnited Nations Development Programme
Assistant. Regional Represantatlve

National Programme'Offioer

[jOfflce of Atomic Energy for Peace,
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1.4 Minutes of Discussions |
) Basic Dosign Study  MINUTES OF DISCUSSIONS
* THE PROJECT FOR ESTABLISHMENT OF BIOSCIENCE LABORATOR]ES
- CHULABHORN RESEARCH INSTITUTE
“THE KINGDOM OF THATLAND

En response to the request nf the Government of the Kingdom of
Thalland the Government of Japan decided to- conduct a h331c ‘design study
on the Praject for Establishmenl of Bioscience Laboratorles in Chulabhorn
_Research lnstltute (hereinafter be referred to as "the Pro;ect ). and
'entrusted the study tu Japan Internatnonai Coogeratlon Agency (JICA).
JICA sent to Tha:land the Study Team headed by Mr. Haruo SUZUKI. Deputy
Managing Director of Grant Aid Project Management Department JIC_A, from
'Aprxi 15 to. May -4, 1990

The Team had a series of dlscu831ons on the Project w1th the officials
and researchers concerned of the M;nnstry of University Affairs, shown in
Annex 4. and conducted a field survey in Bangkok and its yicinities.

- As a result of the study and discessions, bath parties agreed to
'recnmmend 10 the:r rESpECthB Governments that the major points of
_ understandxng reached between them, 2s attached herewith, should be
'exam:ned toward the realization of the Project.

April 23, 1990

%W Siss i,

r M§/>Maru0 kuzdki ' ' Dr. Wichit Srtsa -an
.- -Team Leade L . Permanent Secretary,
- Basic Design Study Team - Ministry of University
JICA : Affairs



ATTACHMENT

L.

TITLE OF THE PROJECT o | .
The title of the Project is "the Project for Establishment of

Bioscience Laboratories in Chulabhnrn Research Instxtute

OBJECFlVE QF THE PRGJECT
The objective of the Project is to equip the 6 selected research
laboratories of Chulabhorn Research lustituie (CRI) with instruments
pceded for conductiang basic and applied researches of national
importance, in particular, those which will improve the quality of

life.

IMPLEMENTING AGENCY
The |mpiement1ng agency of the Project is Chulabhorn Research

Institute, Ministry of University Affaxrs

PROJECT SITE
The site of the Project is located at Chulabhorn Research Institute at

Laksee, Bangkhen, Bangkok as shewn xn Annex 1.

SUMMARY OF. REQUEST

(1) 1t is confirmed that the request of Thai 51de. part of which was
revised and newly submitted to JICA Team, is the financial assistance
for procurement of the equ1pment/1nstruments 10 be lnstailed in CRI.
Thai side also expressed its sincere] hope of sendlng some 0f CRI
technicians for factory training in Japan

(2) At the request of JICA Team, Thai side explained, on the basis of
revised plan of organizing laboratories as well as the original
project proposal, the details of research projects, flow chart of
experiments and required instruments. Discussions centered upon the
researches’ socio-economic benefits and justification of- the
necessity of instrumeats. Annex 2 which is the cutcome of the
discussions indicates (A) Selected Laboratofies (B) Proposed
Research Projects and (C) List of Instruments needed for imnmediate
implementation of those research projects. _ .

(3} Final version of prlUFltIZﬁd instruments list will have to be
worked out takimg into account of the_effectlve use of the
instruments, demarcation of cemtrai and spécifiC'instruments.
research area-wise installation plan, etc. ‘on basis of (C) above.

W



6. JAPANESE GRANT ALD PROGRAMME :
 Thai side understands the system of the Japanese Grant Aid Programme
explained by the Team, which includes the principle of the Grant Aid
and the use of a Japanese consultant firm and Japanese cantractor for
;implewentationzof'the Project.

7. NECESSARY MEASURES TO BE TAKEN BY THA] SIDE
The Government of the Kingdom of Thailand will take the necessary
measures listed in Annex-3 on condition that the Grant Aid by the
Government of Japan is extended to the Project.



: PROJECT SITE

Annex-1

The.address_of the Construction Site_of-CRi_Buil&fﬁg is:

~Chutabharn Research Institute
Vibhavadee Rangsit Road, laksee,

Bangkhen, Bangkek.
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Annex-2 & SUMMARY OF REQUEST

O éflié'c-t*e d

Laboratories

(B)  Praposed

Research Projects

4 4 Laboratory of
Environmeatal
‘Toxicology

@ Influence Studies of Vitamin B Deficiencies

“on the Mechanisms of Carcinogenesis and
Induction of Liver Cancer by Nitrosamines
@ Evaluation of Industrial Pollutants or
By-products, and Pesticides as Predisposing
Factors or Modulatars of Physiological and
Pathological Status

t6 *Labofaiﬁry,'of
Biotechnology

® lIsolation and Characterization of =
Microorganisms for Biodegradation of Toxic
Industrial -and Agricultural Chemicals

® Genetic Manipulation of Aromatic Rice to

Produce Disease Resistant Rice

¥ 7 Laboratory of
Bigchemistry

® Plasit Carbahydrate Metabolising Enzyme and
Their Use for Oligosaccharide Synthesis

¢ 8 Laboratory of
- Immuenology

@ Developuent . of immunodiagnostic Methods
for Some Unigque Tropical Infectious
- Diseases and Some of Their Complications

9 'Liboritur? of
_Pathobiology

@ Pathophysiological Study of Hypoxemia

" in Thalassemia

_#10. Laboratory of
Pha;macnlogy

@ Basic Biomedical Research to Support the -
fmprovement of Cerebral Malaria Treatment
Regimen ' '

Note : Number of Laboratories and Research Prejects are adopted as same
ones as ‘the revised plan and request.

e
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() List of Instruments

Specific _instruments __for laboratory #4 (Environmental Toxicology)

ITD GC-MS with data station
Ultracentrifuge -with 3 rotors
Liquid Scintillation counter
Automated DNA/RNA Extractor
Water's HPLC system for Ion-fbiogenic amines
with Workstation

Gamma-counter with RIA softwarc
High speed refrigerated centrifuge
Lyophilizer ( -2 units)

Laminar flow hood (2 wunits)
Autoclave (1 large unit & 2 small units)
Auto-Sample Preparation

Deep Freezer (-859C) (a small unit)
Incubator Shaker '
Decp Freczer (-859C) -

Fraction collector (2 units)
Autoclave (one  small unit )
Rotary vacuum evaporalor
UV-Visible S§pectrophotometer
Polytron tissue homogenizer
pH-meter

SDCCIflC Instruments for Lab.#6 (Bioigchnoiogy)

Automated protein sequencmg

Automated DNA sequencer and solfware

Uliracentrifuge with 3 rotors .

HPEC system for protein and nucleic acid

UV-visible Spectrophotometer with accesaries

High speed refrigerated cantnfugc wnh 2 rotors

Plant growih -chamber

Video densitometer and solfwarc for the analys:s of
protein including two dimension and nucleic amd
Sequencing  gel reader and gel drycr

DMNAsis, PRosis computer program for nucleic acxd

and .protein analysis with AT computer- & 40HD-printer
High speed refrigerated microcentrifuge with rotors (2 units)
Manual DNA- Sequencing system including

high voltage power supply 4000Volts

Pulse field electrophoresis

Bacteria incubator {3 units)

Low temperature incubator 15 cu ft.

PCR machine .

CD-rom for genc bank and protein data -base

Upright -859C 15 cubic feel freczer

Incubator Shaker

“Water bath shaker (2 umts)

Laminar flow hood -

Lyophilizer

Ultrasonic cleaners (1 largc and 2 mediuvm )
Elcctmphorcsxs for mini- and regular sizes with power supply
Low tcmperaturc waier bath

Autoclave {(small unit) : .
pH-meter ' M



¥

Specific __instruments_for Laboratory _#7

Senii-Preparative HPLC

Table top Ultracentrifuge _

Amino acid and peptide analyser

Fiac-300 fraction collector, pump and accessaries
Water bath shaker (4 units)

Isoelectric focusing .

Preparative electro focusing

Ulirapure ' water system (by Reversed Osmoms)
Peptide hydrolysis system with vaccuum pump.
Cold cabinet

(Biochemistry)

Speed vaccuumU.V.. dclcctor/rccordcr for fraction - collector

Circulating/heating cooling  bath
Ultrafiltration unic(3 units) '

Phase contrast/ light microscope
High speed  Micro Ccnmfugc (2 uniis)
Polaroid and single len rellex cameras
Electrophoresis (two dimensiof)
UV-Visible Spectrophotometer
Refrigerator

pH-meter

Gel dryer

Specific Instruments for Lab. #3

Fluorescence Cell-Sorter (FACS)

Automated protein systhesis

High speed refrigeratéd cemtrifuge with 2 rotors
Fluorescent microscope (epifluorescence typed
C0O2 incubator (3) '

Laminar flow hood (2 units)

Elisa reader

Water - purification system

Elccirophoresis, electroblotting and cooling
systems including 2D-gel, and drier unit

Phase contrast microscope {inverted microscope

with phase contrast condensor & objective)
PhD cell harvester .
Pharmacia fraction collector with accessories
Walter jacket -Incubators. (2 units)

Bacteria .incubator (3 units)

Dcep Freezer (<85°C)

Autoclave (1 large )

Lyophilizer ( 1 units)

UVY-Visible Spectrophometer _
High speed - microcentrifuge (refrigerated)
Incubator Shaker :

Sorvall - ‘refrigerated centrifuge

(for tissue culture)

Water bath shaker (2 units)

Freezer (-20°C)

Dissecting microscope (2)

pH-mecter

(Immunology )



NSﬁpe‘cific'in'strum'ent_'s for Lab#9 -~ = o (Pathob'_ioldgly)

Electron Spin Resonance

Differential cell counter
Jasco's LC-800 HPLC with Chemulu:nmcsccncc/
¢lectrochemical/fluorescence - and - UV-delectors
Intracellular calcium analyser . (.Iasco CAF-IOO
Luminescence Reader (Aloka BLR-201) :

High speecd rcfngcralcd centrifuge  ~ with 2 -rotors - T
Chronolog  Impedance - Aggregornetcr with data module
Small*Liquid " Scintillation’ counler - - .
Reversed asmosis ultrapure water system - (10 L/hr)
UV=Visible, Spcctrophomcler with . spcmal ﬂo,Qv cell
and’ tcmpcralurc regulator,

. Dissecting mxcroscope (2 sets) one wuh camcra set

High speed Micro. Céuntrifuge (2 umts)
Deep Freezer (-850C})

Ice-maker ,

Autoclave - (1 small unit) .

Low temperature water bath
Ultrasonic cleancrs { 4 small® sizes)
pH-meter

' S_pec:lfic instrume‘nts” for l'aborato'rL #10 ~ (Pharmacology)

_ The - Schulcr organ bath wnh 4 conta:nors

Buxco RcSplramry mechanics analyzer

Animal  aclicity cage

Spcctrofluoromctcr..g o

Microscope equ1ppcd wuh phase: contrast

epifluorescence, micro flex UFX-IIA with mlcro mampuiator
Polygraph with “accessories -
Non-invasive blood pressure monitor in rat

Differential pH meter '
IV-visible Spcctrophotometcr with I\mcnc altachmcm
Buxco noninvasive respiratory S
measurement for conscious animals

Ultrafiltration unit - (2 units). :

Peristaltic pump P-1 -

Tail-flick apparatus

Ulirasonic cleancrs (1 large and 2 mcdmm & 2 small snzes)
Rota-rod’ treadmill for mice -

Polytron tissue homogenizer

Hematocrit ccntrifuge

‘%



Annex-3 : NECESSARY MEASURES TO BE TAKEN BY THAL SIDE

1. Yo provide data and iﬂformation necessary for the Project.

‘2. To construct a buiiding'withﬂneCESSarY facilities and utilities for
proper operation Oof the iastruments to be procured under the Grant
Aid. ' ' ' '

3. 10 ensure prompt unloading. tax'eaemptien'and customs clearance of
the products purchased under the Grant Aid at part aof dlsembarkatlon
in Thalland - : o :

4. To exempt Japanese natlonals engaged in the PrUJect from customs
dutles._lnternai taxes and other fiscal levy which may be imposed in
Thalland with respect to ‘the supply of the products and Services

.'under the verified contract

5. To accord Japanese'hatidnals whose services may be required in

'*conhéétiaﬁjwith-the'suppiyzef the products and the services under the

verified contract -such facilities as may be necessary for their entry
into Thailand ind siay therein for:the performance of thier works.

6. " To ensire the mecessary budget and personnel for the proper and
" effective operation and maintenance of the instruments to de procured
" under the Grant Aid .

7. To pfoeide necessary permissions, licences and other authorizatioas

to'earry out the_?roject.

8. To bear . twe kinds af commissions to the Japanese foreign exchange
bank for the banking seérvices, based upon the "Baaking Arrangement
namely, the advising commission of the "Authorization to Pay” and
payment commission: ' '

g. Tu_bear all the expenses. other than thase to be born by the Grant
Aid. -

7y




Annex-4 : RECORD OF MEETING

L. Date; April 17, "90
Place; Ministry of University. Affairs
Subject ; Explanation of Inception Report & stcussxnn on Research
Projects. etc. '
2. Date; April 18, 7490
Place; Ministry of Unlver31ty Affairs
Subject ; Discussion on Research Projects. Details of Researhes
& !nStfuments/Equipmentg etc. ' '
3. Date: April 19, 790
" Place: Faculty of Science. Mahldol Unxver31ty .
- Subject ; DlSCUSSiOﬂ on Details of Researches & Instruments. etc.
4. -Date: April 20, "80 : ‘ R :
~Place; Comstruction Site of CRI Laksee. Bangkhen - .
Subject ; Discussion on Laboratory, Facilities, etc.

<Members of Thai side> .
(Attended Meetlng)

# Ministry of University Affalrs I : :

Dr. Wichit Srisa-an Permanent Secretary of HUA f (1 2)

Deputy Director, CRI

Mr. Vibool Phinit-Akson - Direc;ot._?oreign Relations Div. (1,2,4)

Ms. Supatra Srichumsin Foreign Relations Div. 24

Mr. Thomgchang Chaiyadej Foreign Relations Div. : (1,2.4)

$ Mahidgl University, Faculty of Science

Dr. " Somsak Ruchirawat Dept. of Chemistry - {1,230
Dr. Stitaya Sirisinha pept. of Microbiology C(1,2,3.4)
Dr. Skorn Hongkolsuk - Dept. offBioteChnnlngy | C(1,2,3)
br. Jutamaad Satayavivad  Dept. of Pharmacology (1,2)

Dr. Udom Jantraraksi - Dept. of Pharmacology - (1,2,3)
Dr. M.R.Jitsanusan Svasti Dept. of Biochemistry _ --(3,4}.

# Public Works Department

M.L. Poomarirat Chongcharoensuk — Architect s
Mr. Thamnob Sanguandikul Civil Engineer . (1) |
Mr. Sanit Srisuk Civil Engineer | @)
Mr. Tanin Musickvit Electrician (4)



2) Draft Report Explanation

MINUTES OF DISCUSSIONS
. S ON L
fHE BASIC DESIGN STUDY
'THE PROJECT FOR THE ESTABLISHMENT OF BLOSCIENCE LABORATORIES
AT CHULABHORN RESEARCH INSTITUTE
. IN .
THE KINGDOM OF THAILAND

: In response to the request of the Government of the Kingdom of
Thailand, the Government of Japan decided to conduct a basic design study
on the Project for The Establishment of Bloscience Laboratories at
_Chulabhorn ‘Research Institute (herein after referred to as 'the Projecti’)
dnd e?trusted the atudy to ‘the Japan International COOperation Agency
(JICA R

'JICA had sent to the Kingdom of Thailand the basic design study
tean headéd: by Mr. Haruo Suzuki, Deputy Managing Director of the Grant Aid
Project Management Department, JICA, from April 15 to May 4, 1990,

g ~ 7 As d result of the study, JICA has prepared a Draft Final Report
and dispatched a team headed by Mr. Toru Imamira, Grant Aid Division,
Economic Cooperation Buresu, Ministry of Foreign Affaire, to explain to
‘the relevant officials of the Govermment of the Kingdom of Thailand and
discuss on the Draft Final Report from July 2 to 9, 1990.

- Both parties had a series of discussions on the Draft Final
Report and agreed to recommend their respective Governments that major
points of understanding reached between them, attached herewith, should
be examined towards the realization of the project.

Bangkok, July 5, 1990

7

?¢§;¢4ﬁ$ S;a%av‘ﬂ4?

Mr. Toru Imamura Dr. Wichit Srisa-an
Leader, Draft Final Report Team, Permanent Secretary,
Japan International Cooperation Minfietry of University
Agency Affairs



ATTAGHMENT

The Thai side sgreed in principlé to the basic deéign'prOpoaed in thg
Draft Final Report and requeated additional miacellaneous equipment
shown in ANNEX I, BRI -

The Thai side has understood the syatem and principle of the Japanese
Grant Aid Programme. :

The Governmen? of the Kinngm of Thailand reconfirmed the neceasary
measures for the realization of the Project which are manifested in the
“Minutes of Discussions" on the Project signed on April 23, 1990,

The Thai side agreed that the Pfojégt shall be impiéﬁéﬁted”in twd phases.

The Final Report (10 copies in English) will be submitted to the-
Government of the Kingdom of Thailand by the end of September 1990.

~ 88



1/2

AﬁHEX 1" Additional miscellaneous equipment requested.

" Code No. o EQuiﬁment _ ' _ Q'ty
M-01 o Toploading electxonic balance . 7
M=02 : :?Electrnnic analytical balance and atabilizing olab 4
M-03 . - oieﬁ'_ j . 6
M-04 Magﬁetic stirrer (small size) 3
M-05 .;Magnetic atir:er (large size) 3
M-06 - o Hotplate with stirrer 10
M-OT-'; : Hicropipettgs (20, 100, 1,000 microlL) 36
M-08 . :Hnltimip:opipettes ' 4
M=09 . 'LiQﬁiﬂ nitrogeh;ccntainer 4
M-10 - - Test tube mixer 9
M-11 - Deionized and diatilled water apparatus 2
M-12 . Colony counter 1.
M-13 ' Hicroscope with camera 3
M;la - _ ,Reffiggratori. _ 7
M-15 - = Plastic_desiccating cabinet _ 6
M-16 . _Inéﬁbétof'shaker | 1
M-17 UY¥ 1amp. 2
M-18_. Ice maker 2
M-19 Heltihg.point measurement apparhtue 1
M-20 "?acnﬁm_pﬂhp and gauge 6
M-21 ' ﬁater bath 6
M-22 | Heating'maﬁtle'gﬁd.tape set 1
_ M-23 Electroconductivity meter 1
M-24 ; iﬁ?;uﬁm sealer | 2
M-25 Hot plate N 1
M»ZG;. o PolarOmeter B
'H—27 ' . Digital thermometer 2
M-28 ,?r“ Glapswares and plasticwares - lset
M-29 - Cexramic, plégtic, and metal wear _ 1
M-30 - _-_Di;aééting-ﬁicrbqgope B _ 3

M-31  BPIC column 24



2/2.
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Code No. . Equipment Qlty
M-32 Stopwatches _ _ 13
M-33 Diesectinﬁ; stand for 's'mal_l anjmal 2.
ﬂ-'.’ol@ Dieeectit_xg' tool sets o A 6'_ ;
M-35 Rat and mouse cage 2,000 -~
M-36 Rabbit cage 50
M-37 I1luminator - 1
M-38 . Cooling umit L1
M-39 Siide proje.cto,_rs g
M-40 Overhead projecter 4
M-41 Tool sets 6
M-42 Camera and lense set _2' :
M-43 Dark room equipment 2
M-44 Integrated recoder 2z
M-45 Blender o 4;5
M~46 Blﬁvtorch o1
M-47 Dryer 2
M-48 Instrument cart 2
‘M-49 UV viewing cabinet 2
M-50 UV trensilluzinator 3
M-51 Air compressor 1
M=52 Laboratory jack 2
M-53 Copy machine 3
M-54 FAX machine 1
M-55 Lettering system 2 E
M-.56 Hematocrit Centrifuge 2 -
M-57 Tele~-Thermometer 1
M-58 PH Meter : 3



1.5 List of References
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(Statistics>

1. Stetistical Yearbook, Thailand, 1989
2. Statistical. Handbook of Thailand, 1988
-3, Key Statistics of Thailand, 1988
- 4; 1987 Bducational Statistics in Brief, Ministry of Education
5. 1988 Educationsl Statistice in Brief, Ministry of Education
6, 1989 Educational Statistica in Brief, Ministry of Education

<Nat10nal Plan)
1. The Sixth National Economic and Social Development Plan (1987-1991)
<Ministry of Univerelty Affairsd> |

1._Educational Report on Inetltutions of Higher Education Under the
f Ministry of Univer51ty Affalrs in Academic Year 1897 (in Thai)

<Chulabhorn Research Instltute)

1. Chulabhorn Research Instltute

2. The International Training Wbrkshop on Risk Assessment and Management
of ‘Toxic Chemicals, 1989

3. EnviTonment Toxicology I & II, Training Course Materials for
_International Toxicology Seminar, 1988

-4+ AIDS, & New Global Challenge: Impacts on Developing Countries

5. International’ Confereuce on Env1ronmenﬁal &nd Indusirial Toxicolegy :
Research and Applications

6. An Internatlonal_and Environmental Science : Molecular Approaches

<UNDP>

1. PrOJBOt Doeument, Environmental Research and Trainlng to Support
' Industrial Development, 1988 -
2. Project Document, Rehabilitation and Reconstructlon of Flood Affected
. Areas in. Southern Thailand, 1989
3. Approval of Assistance to a Project of the Government of Thailand,
' -Rehabilitation of Flood Affected Areas in Southern Thailand, 1989
4« Summary Progress Report, The Restoration and Integrated Development of
"The Flood Affected Areas in Southern Thailand, 1989 '
5. Project Performance Evaluation Report, Euvironmental Research and
Training to Support Industrial Development, Oct. 1988 - Gct. 1989
6. Annual Report, Restoration and Integrated Development of the Flood
Affected Areas in Southern Thailand, 1990

<Others>

'1. Werking PDooument in the Thai Public Health Assembly of the Ministry of
TRepublic Health, September 1988 (in Thai)
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£0DE NO. BESCRITTICH Q
c-01 HPLG
C—OZ. Uirracearvifuge
c-03 . Fraction Collector
Cc-05 Hater Bath Shaker
€05 | Wacer Purification Sysrea
C-06 . éepci.de Hydrolysis Syscem
€-67 Cold Cabinec
c-08 U%u:raﬁlt:acion Gnic
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CODE X0. DESCRIFPTION
-0l Otgan Zath
702 Respiratory Yechanies Analyzer
03 Animal Agstivicy Cage
F-05 ?hase Concrast Microscope
F-06 Polygraph
07 ¥on-invasive 3leod Prassurs MonitoT
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F-10 Respiratory Analyzer
=11 Uktrafikcacion {nit
F-12 Periscalcic Pump
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F-i8 HYemacacric Cancrifuge

ENVIRONMENTAL TOXICOLOGY LAB. {R303C)

qG.

CODE O DESCRIPTION
A-05 HPLC
A-09 Laminar Flow Starien
A-11 auce Ssople Prepazaction $yst2a
A-12 Deep Freezar
A-13 Wacer Bath Shaker
A-15 Traccion Collector
A-16 Rotary Evaporator
A-17 Speccraphoteaster
A-18 Tissue Homogenizer
A-19 oL} :'!at;ar
A-20 Liquid Nitrogen Container
A-Zt HFLC Coluzn
A-22 UV Yieving Cabinet
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TISSYE CYLTURE LAB. 1 (R5€3D)

0. CODE 3. DESCRIDTTION
i 2-17 incubarer Shakar

2. 293 €Oy Incubacor

3. b-35 Laainar Flow Statien

A, o~-10 Zhase Goncrast Microscope

5. D-21 Wazer 3ach Shaker

INSTRUMENT 200H (R406)

SO, CODE NO. BESCRIPTION
1. 3-03 Ultracentrifuge
2. =-48 High Speed Refrigerared Centrifuge
3. a-07 Growth Chamber
[ 3-08 Densicosecer
3. 3-09 ?zrsn.rul Compucer for DA & Frocein Analysis
5, 3-13 Incubacor & ‘ ’
7. B-i6 Deep Freezer
3. o-01 luorescence Activaced Cell-Sorcer & Analyzer
I, D-05 Tluszescent Micraoscope
10, E-04 Calcivm A:ulyzer.
L1, E-06 High Speed Refrigerated Lanerifuge
12. E-13 Jeap Freezer
il. Z-i4 ice ¥aker

TISSUE CALILAE LAB. I (R405)

N0, CODE NO. DESCRIPTION
1. -05 €0z Iacudator

I, 2-06 1aminar Flow Stacion

3. -1 Ingubazor

1 8 3
= PATHORIOLCGY LAB |
FERNSIEI=Le e RO
o & Do || EERS oo |
J ji 1 |
. L}
AUTOCLAVE LAB, {(R419) DRUNOLOGY LAB. {R403B)
LTX HG. CORE NO. DESCRIZPTLON _ Q'IY Ho. CODE 50, DESCRIPTYON [
1 1. A-10 Astoclave 1 . D-03 High Speed Refrigevaced Cenrrifuge 1
2 z. B-21 Ulcrasonic Cleaner z 2. o-07 Automatad Micropiate Reader t
1 3. B-24 Autoclave 1 3. -39 Zleccrophoresis Apparacus 1
1 4, D-08 Water Pucificacion System 1 4. p-il £211 Harvester H
1 3. D-i3 Avegclave 1 3. n-i2 fraccion Callector 1
i D6 Lyophilizer i 6. o-i3 incubator i
7. E-15 Aucoclave 1 7. 015 Deep Freezert 1
2, o-17 Sbeccrophotnmeter 1
g. o-i8 Hdigh Spe.ed Redfrigeraced Hictocentrifuge 1
Q'Y 10, 0-19 Incubatar Shaker 1
1 11. p-) Lov Sp.eed Refrizeracad Ceaccifuze 1
1 310TECHNOLOGY. LAB. (RGDIA) iz. il Water 3ath Shaker 1
L 13. B-22 Freezer L
L CODE NO. DESCRIPTICGH Qi‘{ 1. 9-23 disseccing Microscope 3
1 1. 3-05 Speccrophotomecer 1 15. B-24 2H Meter L
1 2. 3-1@ Yigh Speed Refrigerarad E{iérocentzifuge 2 16. b-25 Liquid Micregen Concainer 1
1 3. 3-17? Pulse Field Electzophazesis Apparacus 1
i &, B-13 Incubatar A : 2
1 5. 3-14 Incubator. 3 1
1 6. 3-i5 2CR Machine 1
1 7. B-if Yacer Jath Shaker !
H 3. B-19 Laminar Flew Stacion 1
i 3, -0 Cancrifugal Evaphilizer 1
i0. 3-22 Electrophoresis Apparacus 1
il. 3-23 Low Temperature “atsr 3ach 1
1:_’. 3-25 | afl Mecar ' 1
QY 13, 3-26 Liqu id Yitrogea Concainer 1
'1 14, 3-27 U¥ Transilluainacor 1
1
1

LAVATCRY

T

L

PATHOBEOLOGY LAB, (R40)C)

Bo. CODE NO. DESCRIFTION Q__'E
1. £-02 Auto Cell Countav 1
2. 293 HPLC i
3. £-04 catcium Analyzer {Doubte Ce2ll} 1
Gl Luminescenes Analyzer t
3. =07 fmpedance Azgregomer2s 1
4. =~0% Warer Purification 3ysien 13
7. Z-10 Spectrophorometar 1
8. -1t Dissecting Mictoscope 3
9. =12 Figh Speed Rafrigerarad Microtenttifuge i
10, Z-16 Low Taaperature Jater 3atn 1
11. E-i7 Tlcrasonie Cleaner 3
12. =18 7H Meter L
13. T-1% Liquid Hitrogem Cancainer L
14 z-20 F2LC Column 1
153, E-171 Recordars 2
16. g-22 ¥Y¥ Viewing Cabinez 1
7. E~I13 i Transilluminator, 1
13. E~24 Henatocrit Canerifuge 1
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NO.  CODE ¥O. ©  DESCRIPTION

¥o. Qv
1 A-03 Liguid Scintiliacion Councer 1
z A-06 Gamna-Councer ) 1
3. B-11 Elzctrophoresis Apparatus for DWA Seguencing i
4 £-08 Liquid Seinciltacion Counter ) ‘L
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TABLE I GROSS NATIONAL PRODUCT AT CURRENT MARKET PRICES
BYVINDUSTRIAL ORIGIN AND NATIONAL INCOMI : 1985-1988

(Millions of Raht)

‘Tndustrial origin (1985) (1986) (1987) (1988)
fgriculture 169,8% 180,811 168, 281 207, T8
Crops 105,221 108,217 121,098 163,576
Livestock 1,95 19,870 22,59 2h, 847
Fizheries 7 12,763 19,136 10,304 15,069
Forestry : 8,562 g,0u8 9,037 9,311
Agriciltural services ' 7,138 7,11 7,199 7,838
Simple agricultural processing products 20,516 21,859 21,061 27,107
Mining and quarrying 10,167 34,398 38,203 4,333
Manufacturing 224,156 25,029 29,512 357,851
Construction 56,824 56,561 62,9% 520
Flectricity and water supply 23,590 28,689 31,88 37,487
Transportation and communication 78,076 8,371 92,947 106,834
Wholesale and retail trade 153,130 169,828 192,381 232,231
Barking, insurance and real estate 35,988 37,376 148,671 60,032
Ounership.of dwellings 41,0 hu, ez 48,802 52,702
Public administration and defence 18,515 50,612 52,712 56,212
Services _' 142,637 151,129 171,660 1%, %2
Gross Domestic Product, (GOP) - 1,014,399 | 1,004,679 11,234,030 | 1,465,736
Plus : Net factor income payment from the rest of the world -17,597 ~22,137 -22,599 -25,330
Gross Nationl Product, (GNP) 996,802 | 1,072,242 | 1,211,031 § 1,440,406
Less : Indirect taxes less subsidies 113,917 127,662 150,091 199,299
Provigion for the consumption of fixed capital 81,436 93,365 102,919 117,598
National Income, (NNP) 801,149 851,25 68,021 1,123,509
Per Capita GNP (Baht) - 19,287 20,361 22,599 26,112

Source @ Statistical Yesdrbook, 1989

TABLE II TRENDS OF NATIONAL EDUCATION BUDGETS, FISCAL YEARS: 1893-1987
Unit : Million Baht

Fiscal | National [ Appropriation | Ministry of Ministry of MUA Permanent Other

Years Budget for Edueation University Secretary's Office Governmenk

Education Budget Affairs Budgel |- i Bgencies

16 State Universities/| Budget
Institutes
' 67.6

1983 177,000.0 37,182.9 31,120.9 5,068.2 [ 3.8
5,000.6
7.3

108 162,000.01 . 38,670.6 32,783.8 5,215.2 | SRR 671.6
5,10.9
_ .Y

198 | 213,000.0f 39,593.4 W,238.3 5,333.3 | 2.3
5,258.9

1 S

73.8

1986 | 218,000.0 39,822.5 3H,423.3 5,373.7T  peeeee .5
5,7239.9
73.4

1987 227,500.0 11,111.0 3,629.6 5,U26. 4 |- 5.0
5,353.0

Source : Key Statistics of Thailand, 1988




TABLE 1II POPULATION FROM POPULATION CFNSUS BY REGION
: 1919, 1928, 19‘37, 1947, 1960, 1976 AND 1980

Bangkok : , o :
Year | Whole Kirgdom)} Central Metropoliz | Mortheasterni Northern Southern
1919 9,207,355 | 2,870,450 (n 3,253,412 | L8000 | 1,529 )
1929 ¢ 11,506,207 | 3,892,804 (1) | 3,887,% | 2,239,984 | 1,186,160
1987 | WLU6T,1056 | 4,836,460 (1 ] 4,952,288 | 2,836,620 | 1,801,736
07 | 172,689 | M,733.643 | 1,178,881 | 6,210,281 | 3,159,084 | 2,160,800
160 | 26,957,916 | 6,134,867 | 2,136,435 | 81,543 | 5,723,106 | 3,211,%5
90 | W37,3M | 7556 | 3,007,360 | 12,005,140 | 7,488,683 | 4,271,67
1980 | Wh,824,500 | 9,726,272 | 4,697,011 | 15,698,818 | 9,074,103 | 5,628,216

Source ¢ Key Statistics of Thailand, 1988

TABLE 1V NUMBEER OF EMPLOYED POPULATION 11 YEARS AND GVER BY

INDUSTRY, WORK STATUS, HOURS WORKEID/WEEK : 1985-1986

(ﬂnménd_ persons)

Item -
: Male  Ferale Male Female
industry 13,971.5 | 11,881.0 14,387.3 | 12,38.4

Agriculture, forestry B

hunting & fishing 9,385, 7 8,288.7 9,423. 4 8,392.0
Mining and quarrying 41,2 22.0 29.9 LT
Manufactoring 1,143. 9 922, 6 1,137. 8 931.1
Construction, repair and

demolition - 478.4 103. 8 507. 2 82.6
Electricity, gas, water and _ _ _

sanitary service 90, 3 11.2 103. G 19.5
Commerce L1217 1,248.1 1,213 2 1,482.0
Transport, storage and : S

communicalion 485. 4 46,3 554. 3 49.7
Services 1,205, 3 1,230.8 1, 405.9 1,324,6
Activities not adequalely

described 6.6 6.8 1.4 9.7

Work Status 13,971.5 | 11,8810 | 14,337.3 | 12,%3.4

Emptoyer 210.1 - 6L.9 217.7 . 53.0
Governmenl employee 1,091.6 5140 { 1,251.6 |  58.7
Private employee 2,846.8 | 2,108.8 | 30161 | 22961
Own account worker .5, 880.7 2,053.2 5,961. 6 2,082.3
Unpaid family worker 3,941.9 7,142, 9 3,940, 1 7,286 1

Source :

Key Stalisiics of Thailand, 1988
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TABLE V NUMBER OF STUDENTS IN INSTITUTION RBY
LEVEL OF EDUCATION ACADEMIC YEAR 1983-1087

Items 1 1983 198 1985 1986 1987
Total - 10,280,216 10,807,041 10,449,747 10,720,780 10,727,608
Pre-primary 71,597 531,941 672,080 1,009,131 1,158,166
Elementary | 7,272,153 7,233,541 7,151,054 7,160,49. 7,100,226
Lower Scondary 1,224, 140 1,300,647 1,308,872 1,277,619 1,217,228
Acadenic Strean 1,222,031 1,302,258 1,306,251 1,274,973 1,211,698
Technical 2,103 2,389 2,621 2,616 2,530
Upper Scondary 967,573 9ul, 307 934,501 907,231 892,981
Academic Stream 532,888 557,095 564,109 551,586 - 551,191
Technical 433,722 385,927 370,392 352,626 341,787
Teacher Training ' 963 1,285 - 19 3
Higher Education 3u4,753 392,605 383,240 366,305 358,707
Technical 152,645 182,529 189,213 164,118 149,342
Teacher Training 75,994 69,592 61,001 52,203 51,050
Bachelor' s Degree 102,696 125,984 117,352 132,166 138,258
Higher than 13,418 14,500 15,671 17,818 20,057

Bachelor's Degree

Remarks<1 : Excluding Ramkhamhaeng Unuversity & Sukhothaithammathirat Open University

Source : Statistical Yearbook, 1989
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TABLE VI DEATH BY PRINCIPAL CAUSE‘ GROUPS : 1984-1987

Mumber of deaths ~ Rate per 100,000 population
Cause Groups ' - - : e . —— :
| 1084 | 1985 | 1986 | 1987 98 | 1985 | tem | 1987
Total 025,282 | 225,088 | 218,025 232,968 M2 | 1355 | W1 | w36
Intestinal infectious diseases | 2,805 . 1,9%| 2,116 | 26| w7 [ 38| mo| w9
Tuberculosis 5168] 53m| 579 | S| 102 | 03] 98] 102
| Other vacterial diseases 3319 3063 385 | wadl 65| 590 er! 1o
Malignant, Neoplasms all sites 13,059 13,960 | w709 | 16,96 9| 20| 29| 35
Diseases of the rervous systen |  4,585| 4,387| B,720 | 550| 9.0 85| 90| 103
Pulmonary éirculation | IR R B - T
& other form of heart disease | 16,774] 17,827 18,69 | 21,626 3| Wms | B5 | W03
Cerebrovascular diseases 55%| 4789 w8 | 512 109] 93] 92| 95
Respiratory system other than | S I e
the upper respiratory tract 513 663! 5% | 678 0.4 | 18| 13| 126
Preumonia | s, | e 33t | wsw| o | v 63| 85
Diseasés of Digestive system 10,1117 10,2691 9,78 10,595 | 20.0 19.9 'f:8.6 1:9._8:
Diseases of urinary systen. 3317 33| 3en | 3| 65| ea | 61| 72
fransport accidents 5,852| w57 W,u08 | 4,6%) 15| 86] 84| 86
Suicide & self-inflicted injury | 3,08| 3,08) 2,80 | 3,105| 60| 58| 54| 58
Homioide & injury purposely | - . |
inflicted by other persons: 7,30 | 6431 585 | 520 W5 [ 1191 0.3 9.7
Notifiable infectious disease. L -
according to Infectious nom| 2| o | e em | 25 aa| 2
Diseases Act 1980 A.D. | | | S
Others 134,519] 134,79 128,146 | 131,581 25,5 | 20,9 | 23,5 | 2457

Sourcs @ Statistical Yearbook, 1989
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- TABLE VII AREA AND _PRIiODUCTlON BY PRINCIPAL CROP'S: 1985/1986-1887/1988

(Area in thousand rais °', production in thousand tons)

Planted area

Production

1985/1986 }986/1987 1987/1988  1985/1986 1986/1987 1987/1988

Rice’
Maize.
Cassava
Sugar; cane
Mung beans
Sorghum
Soy - beans
‘Kenaf
Groundnuts
Cotton

63,422 61,571

12,377 12,194
7,748 8,820
3,443 3,370
3,126 3,172
1,524 1,799
1,454 1,283

778 790
519 315

56, 474 20,

,2614 - 18,826

10,941 ShL,930 4,309
9,879 15,255 19,554

. 3,66U 24,093 24,450
2,900 323 301
1,105 noY 2n
2,260 309 356
1,005 247 226
763 171 169
312 102 57

18,011
2,781
22,307
27,191
267
192
338
158 -
162
T4

Remarks<1:j i rai = 0.16 ha
Sour¢e : Statistical Yearbook, 1989

TABLE VII} EXPORTS-QUANTITY AND VALUE OF SELECTED COMMODITIES : 1986-1088

'.(Quéntity in hetric tons or thousand'nuhber, value in thousand Baht)

Ttems 1986 1987 . 1988
Total Quantity(ton) 231,224,930 299,853,087 403,569,839
Rice Quantity(ton) 4,523,597 I}, 483,301 5,701,450
Value(1000 Baht) 20,314,783 22,703,015  3M,676,400
Cassava _ Quantity(ton) 6,318,607 6,210,927 8,121,533
. Value(1000 Baht) 19,086,515 20,661,255  21,8LH,182
Natural Rubber Quantity(ton) = = 760,857 - 885,913 937,701
" Value(1000 Baht) 15,115,860 20,539,175 27,188,744
Prawns Quantiby(ton) 35,078 ha,727 54,150
- Value{1000.Baht) 5,056,061 6,732,904 10,259,810
Canned sea animal “Quantity(ton) 205,737 227,246 300,652
- Value(1000 Baht) 10,928,154 13,223,846 20,085,716
Sugar Quantity(ton) 1,960,635 2,025,759 1,855,156
_ - Value{1000 Baht} 7,271,482 8,573,2u9 9,664,0U5
Textile & Quantity X X X
Textile articles Value(1000 Baht) 34,969,041 54,202,567 66,036,561
Garment Quantity(1000 No.) 303,667 449,696 532,210
. value(1000 Baht) 20,162,306 = 35,849,944 44,559,670
Precious, pearls Quantity = . X ox _ X
& jewelry = Valte(1000 Baht) 13,457,935 20,216,143  24,157,89%
IC(integrated @  Quantity(1000°No.)} 797,321 950,227 686,982
circuits) © - Value(1000 Baht) 12,817,982 15,178,802 8,690,888

‘Source : Statistical Yearbook, 1983
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