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To enhance training - Construction management.

service for technical - Survey training.
staff in the irrigation ~ QOperation and Maintenance.
development . : - Engineering'development, proiect

management, etc,

To extend technical ~ Collection, precessing and retrieval
information service. of technical documents and information

for efficient utilization.

To encourage the research ~ Appiied Hydraulic Medel studies.
and laboratory activities - Quality control of earth embankment
in meeting with increasing for large-scale fill type dam.
requirements. : - Hydraulic Model test for spillway

and intake.

~ Utilization of computer for hydraulic
and computer simulation studies.

- Programming, Inspection & Monitoring

for evalnation of projects.,

To Develop the tecknical ~ Planning
criteria, ' - Design
- Cost estimale
- Specification

- Construction

To solve special Engineering - Develop and study new Lechnology.
Problems. . - Solve urgent and high technological
problems,

- Hstablishment of automatic design.



To SeveloP system Analysis

Te establish the.data base

system

Hydrological Analysis
Hydraulic Analysis

Geo technical Analysis
Structural Analysis
(finite element method)
Cost Analysis |

Other Bugineering Analysis

Hydrology
Construction
Planning

Design
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12 AT S » CRAS IR S THE T3

. T SUPERVISOR
. TRM NO. EQUIPMENT : i
HAKER ITEN NO i _ JAPAN ). THAL " SCHEDULE
NATIONAL A - 5 {Video Projection System 0 M___TM
A - & |Portable Video System _ o _
A - 11 |Audie Amplifier Set 0 27 oy L DAY
A -~ 12 |Andio Amplifier Set 0 .
A - 15 |Video Editing System 0
A - 16 |vVidee Recording System 0
T.B.M. - 17 {Word Pracessor 0
- 18 |EBleciric Typewriter O 1 DAY 1 DAY
A - 19 {Electriec Typewriter Projection Screen 0o (2 PERSON)
FiJI PHOTO FEILM[ B - 11 IMicrofilm Camera 0
B -~ 2 Power Source Unit for Microfilm Cameral O
B - 3 [Microfilm Auto-Processor ' 0
B - 4 [Microfiche Camera-Processor 0
¥ B - 5 |fiater Supply Unit 0 6 DAY 8 pay
B - 6 [Microfiche Reader 0
B -~ 7 [|Microfilm Reader-Printer 0
B~ 9 (Phote Copying Machine o
B - 10 |Photo Copying Machine o}
UCHIDA YOKO B-8- 7 {Stencil Dmplicator 0
B-8- 8 IStencil Cutter 0
R-8- 9 lGuillotine Cutker 0]
B-8-10 |Bookbinder L0 _
B - 13 (Drafting Machine ¢ 7 DAY 10 DAY
PLUS B-9-11 DMozo Duplicator G
SHOKOSHA B-8-12 |Folding Machine 0
HITSUBISHT B-8- 1 |Process Gamera 0
B-8- 2 15imple Darkroom Y
B-8-"4 |Piate Maker 0
B-8- 5 {Puncher 0
RICHO B-8-15" JAuto Printer _ -0
B-8-16 |Electronic Printer 0 1 DAY 1 DAY
B-8-17 |Aute Processor O (2 PERSOM)
IEA_HADA PRINTING| B-8- & |offset Press 0 1 DAY 1 DAY
RV VIR W (2 0
' -2~ 1 "|CPU Bus _ 0
c-2- 2. Remgvable Cartridge Disk Drive o
©-2- % IFixed Disk Drive 0
€~2- % |Floppy Disk Drive 0
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MAKER

DEC

CALCOMP

TMARUTG SANYU

NEC CORPORATION

MINOILTA CAMERA

MARUTO TESTING

“{ITEM KO,
C - 3
¢ - b
cC~ 5
¢c- 6
G-7- 1
c-7- 2
e g
C~10-1
¢-10-2
C - 15
c - 12
C -~ 13
B - 12
E - 19
B-8.-13
B - 11
E- 8
E- 9
E-10-1
B-10-2
E - 14
D- 1
b~ 2
B- 3
p- 4
D 5
bD- 6
D 7
D- 8
- 9
D - 10
D - 11
D - 12
D -.13
D - 14
D~ 15
D - 16

EQUTPMENT

SUPERVISOR

JAPAN | THAT SCHEDULE

. . INSTALL.| TRAINING
Magnetic Tape Drive o] —— —
Multipléxer 0
Console Subsyatem 0
CRT Display Terminal 0 11 DAY 31 DAY
Letter'Writer 0 {10 PERSON).
Line Printer 0 -
Oper‘ati‘ng System 0
Language FORTRAN 77 0
Language. DSM (MOMPS) o
Graphic Display 0
Plotter '

oLrer © 3 DAY 5 DAY
Digitizer O {10 PERSON)
Facsimile Equipment O 1 DAY 1 DAY
Personal Computer Q
Plain Paper Copier 0 1 DAY 1 DAY
Diozo Duplicator O
Point Gauge 0
Current Meter 0

. N ' 15 DAY 3 DAY
Pito Tube 0 (10 PERSON)
Manome Ler 0
Ihclinable_Variable Open Channel 0
Triaxial Test Apparatus 0 11/21 - 11/23

X-Y Recorder for SG-4¢
X-T Recorder for 5G-49
Dlastic Ring Load Transducers
Dial Displacement Transducers

Pransducer Amplifier for Dial bDis-
placement Transducers

Calculating Recording Unconfinec Gom-
pression Test Apparatus

Light Wéight Unconfined Compression
Test Apparatus

Consolidometer

Large Direct Shear Apparatus
Improved Direct Shear Apparatus
S-Y Recorder for 56-83
Consol?—percolation Test Apparatus

Variable Head Permeability Test
Apparatus

Constant Head Permeability Test
Apparatus

Simplified Vacuom Suction Device

(% PERSON}
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" MAKER

ITEM

NQ.

EQUIEMENT

. SUPERVISOR

JAPAN

THATL

SCHEDULE

e

s

{ MARUYC TESTING

- R s R = =2~ T~ E - B — N - B ~~ S = S - B~ S B B B o B B - 2 B~ T =" T N - S - |
t H

b=
i

17
18
19
20
21
22
=¥
24

26
27
28
29
30,
1

33

34

35
36

38
39
40
b
42

3

Ly
ke

ASTM Compaction Test Apparatus
Standard Mech’anical S0il Compactor
Motorized CBR Test Machine Set
Field CRR Test Apparatus

Vib-Ro Sieve Shaker

Sieve Seb

Improved Hydrometer Jar Bath
Hydrometer Jay

Bouyoucos Hydrometer

Mechanical Stirring Apparatus
Light Limit Test Sek

P].astic: Limit Test Plate
Shrivkage Limit Test Sit

Ion Exchange'ﬁpparatus

Electric Oven

Triple Beam Balance

Triple Beam Dalance

Table Balance

Table Platform Scale

Platform Scale

dnalytical Hrect Reading Balance
Equipment for Physical Test Set
Trafficability Test Apparatus
Plate Bearing Tesk Set
Cone.PeneErometar

Hand Auger Set

Plate Bearing Test Set for Structural

Foundation Test ) .

BS Sand Cylinder Apparatus

Modi fied Horizontal Saﬁple Extruder

T

11/24 - 11/2%
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E L | Project Manager
v AT T Director of System Engineering Division
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ok

List of Bquipments
Trrigation BEngineering Center
For Projéct Type Cooperation

Equipments for Technical Calculation - ¥40,500,000

4.1

1.3

1 Set. VAX 11 750 CPU

Ms 750 - CB 2 MB Mos Memory
RVA 60 205 MB Removable -Disk
T0 80 - AB M.T. Unit, Display

12 Sets Terminal Equipment
V220 - Om/BC 220 - 35 Display
Terminal LA 100 - ZB Printer

1 Set Line Printer (Thai)

Eguipment for Rescarch and Laboratogi ' ¥57,310,000

2.7

2.2

2.5

British Type Triaxial Test
Apparatus

Apparatus Model S-18-8
-~ Direct Pore Presgsure Reoding
Appratus Model SG-2044B-D
-~ Dial Type Displacement Transducer
Model RE-D 50
- EBlastic Ring Transducer
Model Re-AK 100EW
- Fquipment for Anzlysis

Spare Parts {(Attached Sheet)

~ Looding Piston (14-5)

- Specimen Cap 35mm.@ (14-10)
- O-Ring 35mm.# (14-11) dzs.
- Porous Stone 35mm.@ {1%-12) : az .
- Rubber Membrane 35mmi.# (14-13%) 10 dzs.
- Side Drained Filter Paper 35mm.@ 10 dzs.
~ Valve, Connectors and Couplings 12 Pes,

Pce.
Pes.

AN TN

(Remark: The_equipments required. to complete the
original in Grant Aid; Item 2.1, 2.2)

Eleétrig Concréte Mixer

Capacity 140 litres (Input 140 liters
Qutput 90 liters)
Power supply 220V., 50Hz., 1 phase.

.'Eiectric'OVgn

aTripléfwall3meChénicél; Automatic and
wniform temperature control withia
tolerance of 0.2°C working temperature
range between 53%C 1o 260°C.

= 108—

¥32,500,000

~ ¥14,000,000

¥3, 000,000

¥7,000,000

¥2,200,000

¥500, 000

%650,000



2.5

2.6

2.7

2.8

2.9

2.10

2.1

2.12

2.13

Uniform circulation: Blower equd pped:

Capacity minimum inside capacity 80
liters. '

Portable Concrete Saw

Flectric motor driven portable bench

set concrete saw of 14" O blade size,

suitable for wet and dry cutting of

corse, blocks, rocks and masonry etc.

Cooling system for work piéces
Accessories; -

- 12 pieces of Abrasive blade

" - 6 pieces of Diamond blade

Hot Plate

o pr .
Top plat area E[OOOcmL (migimum)
Temperature range upto 7OO'F
Electric Balance
Electronic solid state, capscity &
kgs Readability 0.1 gm
Moisture Register

Determines moisture content of
concrete block as percent of
absorption.

Concrete Temperature Meter

Read in-place temperature of mass
concrete from cells embedded in
forms, attached to reinforcing
still or supported in the mass.

Pachoueter

Locale reinforcement bars and other
ferrous metals, determines bars
size and concrete cover thikness.
S0ilCylinder Tester

Measures compressive strength of

soil-cement cylinder.

Concrete Penetrometer

Measures penetration resistance for .

field and laboratory evaluation of
initial set of concrete mortar.

S0i1 Moisture, Meter

Measures moisture hy electrical
resistance from buried cells.

- 109~

¥1, 000,000

¥500,000

1,250,000

£500, 000

¥1,000,000

450,000

¥600,000

¥750,000

¥600,000



20

2.15

2.16

2.50

2,51

2.34

2.35

2.36

Moisture Scout

Directly measures percent of moisture

in wood, plaster, clay and other
materials.
FTlectrenic Precision Balance

Capacity 180gm seusitivity 0.COtgnm

Electronic Balance

Capacity 2kg sensitivity 0.07gm

Flame Phatometer

For laboratory analysis of soil
samples. The tested elements
covered Na, ¥, Ca, Li, etc.
Automatic Potentometric Titrator

For acid and base measuvrement,
determination of some cations and
anions by potentometric titration
methods.

Conductivity Meter (2 sets)

For conductiviiy measurement

Jaw Crusher Type 102% Model

102%-B

This umi.tg permits crushing of dry
soll samples.

Mechanical Stirring Apparatus

For use in grain size analysis lest

of soil.

Tabletop Electric Furnace

For ignition chemical precipitate
and others.

Hand Driving Sampler Auger (2 sets)

¥320,000

*250,000

*500, 000

¥3,500, 000

¥250, 000

¥200,000

¥200,000

%80, 000

¥450,000

¥200,000

(Item No. 2.30 to 2.36 are equipments that will be used for physical

and chemical determination on soil samples supported for Engineering
appraisal, as the result of analysis will be used for identification
and improvement of Dispersive soils for small earth dam construction
in the Irrigation Project Area).

‘Equipments for Survey

© 3.1

Flectronic Distahce Meter (EDM)
- Medium range 1 Set

- Short range 2 Setls

~110~

17,500,000

£5,500,000
¥6,600,000



3,2  Theodolite

- 1 Second 2 Sets ¥3,500,000
- 1 Minute 2 Sets ¥900,000
3.3 hutomatic Levelling
-~ 2nd Class 1 Set
(+ Staff) ¥1,000,000
b, Vehicles ¥37,000,000
4.1  Passenger car., 4 6 Units ¥2l, 000,000

Wheel Drive

4.2 Microbus, diesel, 2 Inits

%5, 000,000

15 seats.
4.3 Minibus, diesel, 1 Unit 8,000,000
25 seats.
Equipments for Mechanical ¥3,695,000
Ttem Quantity Description Amount
5. 1 1 Set Instruction Model of ¥ 734,000
Diesel Engine (Sectioned Model)
5. 2 1 Set Instruction Model Diesel 30,200
Injection (Sectioned Model)
5.3 2 Sets Instruction of Plexiglass 288,200
Engine
5. 4 1 Bet Instruction Model Turbe Charger 76,800
(Sectioned Model)
5. 5 1 Bet Instruction Model Water Turbine 170,300
(Pelton Turbine)
5. 6 1 Set Instruction Model of Electro- 35,100
motor {Sectioned Model)
5. 7% -1 Set Training Stand Compressed Air 1,773,900
5. 8 1 Set Instruction Model of Gates £0,000
(8ectioned Model)
5.9 1 Set Instruction Model of Pump 76,000
(Sectioned Model)
(Overhead Transparencies)
.10 1 Set Compressed Alr brake system 51,500
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Quantity

Description

 ‘Maintenance

- Diesel Engines
- Pump .

- Flectric Motor (AC)

- Misccllaneous and Heavy
Equipment :

- Agricultural Equipmen

- Hydraulic system

Yarious type of modern
- Gaies

~ Pumps

-~ Comminication system

Construction schedule of heavy

carth-moving equd pment

Szfety at. works

(Video or Movie Film)

Tten
5.11
1 Bet
1 Set
1 Set
1 Set
1 Get
1 Set
5.12
1 Set
1 Bet
1 Set
5.13 1 Set
5.14 1 Set
5.15

[
1

Set
Set

Safety Story of
~ Industrial Workshop
- Farthmoving Construction Work

—-112~

Amouﬂi

¥ 100,000

20,000
20,000
20,000

60,000

30,000

20,000
20,000



1

Machine

wWeoooo B B % s
1. Audio-Visual Equipment |
To complete the original in Grant Aid 25,000,000
" 2. . Video Equipment _ _ : 3 o
- To complete the original in Grant Aid 20,000,000
.3. Word Processor (2 Sets of Kanji) 10,000,000
4, Blectric Typewriter 15 Sets 4,050,000
5. 1 Set 'Diépléy Panel of Chao-Phraya -
' Basin : 25,0DQ,OOQ
6. 12 Sets 'Tefminai.Eqpipments 14,000,000
9. 6 Sets PC 980/F (Personal Computer) 12,000,000
8. 1 Set Softwares for 10,000,000
9. 3 Sets The ?recision Zoom Pipier T0,0C0,0CO
Machine
10, 1 Set  Automatical Microfilm Retreval

35,000, 000
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45 45

=\ B s Mo
1. DOus (De51gn - Oriented Graphics System) o i
SEC No. 80.03 Yarophics) ¥ 8,100,000
2. 'GISTRUDL (Geargia Tech STRUDL - A full
'Integr&ted General Purpose Structural . SR,
Intormation Proce551ng System) : 6,L1O,OOO
"8RG No; 120,14
3. TFIDAP (Fluid Dynamics An&lelS Program) : e
SRC No. 120,10 5,000,000
4. FINITE ELEMENT COMPUIER TAPR |
{for the solution of Lapiace Eguation :
‘problem in elasticity . 15,500,000
SRC No. 120.11
5. 1 Lot. Softwares for Engineering
Development. UV
RBD System Information 50,000,000
~ Reireval System, EEM, CAD) ‘ '
6. GALCOMP 25 Plotter © 54,000,000
7. Micro-Photo Eguipment
To complete the original in Grand Aid 10,000,000
8. Pringing Machine
To complete the original in Grand Aid 12,000,000
9. Telex Machine (2 Sets) 10,000,000
10, Transceiver (4 Sets) 2,400,000

=14




. Equibhents for Training

6.4

6.2

6.3.
6.4

6.5

6.6

6.7

6.8
6.9

6.10

_ Aud10~V1éﬁa1 Equlpmeht

To complete the orlglnal in Grant

:Ald

Vldeo Equlpment

To complete the original in Grant
Aid'.

Word Processor (2 Séts:of-Kanji)

Electric Typewriter 15 Sets

1 Set Display'Panel of. Chao-Phraya
712 Sets - Terminal Equiﬁﬂents

6 Sets PC'98Q/F (Personal Computer)

1 Set = Softwares for.

3 Sets - The Precision Zoom Copier
Machine

1 Set  Automatical Migrofilm
Retreval Machine

'Equipmenfs for Enggneering Develbpment

7.1

7.2

7.3

7.4

7.6

-DOGS (Design - Orlented Graphics
System)
~ SRC No. 80 03 (Grophlcs)

GTSTRUDL (Geargia Téech STRUDL - A
full Integrated General Purpose
Structural Information Processing
System)

SRC No. 120.14

FTDAP (Fluid Dynamics Analysis
Program)
SRC No. 120,10

FINITE ELEMENT COMPUTER TAPE

(for the solution of lapiace
Fquatlon problem in elastlc1ty
SRC No. 120.11

1 Lot. Softwares for Ingineering
Devélopment. -
RBD System Information
Reireval System, BEM, CAD)

CALCOMP 2% Plotter

=115~

~16520501000

¥16%,210, 000

¥25, 000,000
20,000,000

10, 000, GO0
4,050,000
' 25,000,000
14,000,000
12,000,000
10,000, 000

10,000, 000

35,000,000
8,100,000

6,210,000

5,000,000

00,000

R
N

T

50,000, 000

5l 000, 000



77 Micro~Photo Fguipment
To complete the original in Grant
Aid

7.8  Printing Machine _
To complete the original in Grant
Aid

7.9  Telex Machine (2 Sets)

7.40 Transceiver (4 Sets)

Miscellaneous Eguipment

Other small equiprents

Total

—116—

¥26,135,000

¥10, 000, 000

12,000,000

10,000, 000

2,400,000

500, 000, 000
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THE SUMMARY REPORT
oN
THE SECOND PRELIMINARY SURVEY
FOR THE TECHNICAL COOPERATION WITH

THE IRRIGATION ENGINEERING CENTER PROJECT
IN THE KINGDOM OF THAILAND

November 13, 1984

The Second Preliminary Survey Team
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Introduction

In.response to the request from the Govermment of the Kingdom of
Thailand, the Government of Japan agreed to the conétruotion of the
Irrigation Engiﬁeering Center at the offices of the Royal Irrigation
Depariment {(herein-after referred to as URIDM), Ministry of Agri-
culture andECooperatives in Samsen and Pakret, and both goﬁernments
exchanged the agreement of the 27th of June 1983.

In accordance with the above agreement, the ifrigation Engineer-
ing Center (herein-after referred to as "IEC") Project will begin as
scheduled in 1985 for several years. '

In order to start the IEC Project; the Record of Discusseion
(herein after referred to as "R/D'") Mission will be dispatched from
Japan to Thailand early next year.

Due to the preparation of the R/D, which the R/D Mission will
conduct, The Second Preliminary Survey Team (hevein after referred to
as the "Team") was dispatched from October 12 to November 16, 1984.

The task of the Team is to review and confirm major points in-
corporated in the reports made by the Basic Design Study Team (Feb.
18, 198% - Mr. 13, 198%) and The First Preliminary Survey Team (Oct.
15, 198% - Oct. 23, 1983). Also the purpose of the Team is to collect
practical and detailed information and to have intensive discussions

on the admihistration of the IFC.

The activities of the Team

The Team appreciates the kind cooperation of your side rendered
to us.

The following activities on the schedule were done by the Team.

Work Schedule of the Team
(Oct. 12 - Nov. 16)

Oct. 12.(Fr.) Arrived in Bangkok (Team member: Mr, Nékano)
1% {8a.) -
il (8u.) -
15 (Mo.) Discussed with Project Planning Division officials
16 (Tu.) Discussed with Japanese Experts in the RID
17 (§e.) Data Collection
18 (Th.) Discussed with the RID officials (Weekly Meeting)
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Oct. 19 (Fr.) Data collection, arrived in Banpgkok {(Team leader:
Mr. Matsuo)

20 (Sa.) ~
21 (Su.) -
22 (Mo.} Courtesy calls to Deputy Director General of the RID
23 (Tu.) -

24 (We.) Visited the IEC Building under construction (Samsen
and Pakret)

25 (Th.) Discussed with the RID officials (Weekly Meeting)

26 (Fr.) Discussed with Data Processing Division officials

27 (Sa.) -

28 (Su.) -

29 (Mo.) Courtesy calls to Japanese Embassy and JICA office

30 (Tu,) Discussed with Research and Iaboratory Division
officizls

231 (We.) Discussed with Design Division officials

Nov. 1 (Th.} Discussed with the RID officials (Weekly Meeting)
2 (Fr.) Discussed wiltk Traininig Division officials
3 (8a.) -
L (Su.) -
5 (Mo:) Discussed wilh Project Planning Division officials
6 (Tu.) Discussed with Design Division officials
7 (We.) Courtesy called to Director General of the RID

Discussed with Operation and Maintenance Divisicn
officials

8 (Th.) Discussed with the RID officials (Weekly Meeting)
Discussed with Hydrology Division officials

9 (Fr.) Observed the Tenth Meeting of the Inspection Committee
for construction of the TEC Establishment Project

10 (Sa.) -

11 (Su.) Prepared the Report

12 (Mo.) Visited Research & Training Reafforesiration Project
1% {Tu.) Discussed with the RID officials

14 (We.) Prepared the report

15 (Th.) Discussed with the RID officials (Weekly Meeting)

16 {Fr.) Left Bangkok
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The Summary of the Survey

The Team carried out the following discussions and surveys with

the Thai anthorities concerned.

1.

Background and Justification of the 1EC Project

The "RID" is the largest Depariment in the Mihistry of
Agriculture and Cooperatives having approximately 78,000 person-
nel working at the Bangkok offices, 12 regional offices and
project offices. About 60 percent of the total budget of the
Ministry is allocated for the RID. However, a part from its
regources, the RID has been some far dependent upon the technel-
ogy and personnel supplied by Toreign sources in the development

of irrigabion in the past, because of its extremely large scale

prejects and necessity of loans from foreign sources; Hence,

various foreign technologies and domestic ones co-exisl in this
field, Though the technical competence and informaticn are accu-
mulated through the past implementation, they are scattered among
a handful of small individual staff groups or each office and
some project offices rather than efficiently managed at the
center office for prompt access.

Therefore, the RID has to update some organizational struc-
tures before it can prcceed with the exieunsive development of
small and medium-scale irrigation prcjects, which-are expected to
grow in number and also improve Lheir matures in the coming years.

To this goal, the RID is currently making an effort to re-
organize itself so that it can develop and promcte appropriate
technology, establish an efficient dissemination system of engi -
neering information and initiate a new structure to develop
necessary manpower. It may be said that the establishment of the
IEC is one of the crucial requirement of the on-going reform. In
order to reinforce the RID's capabilities in response to various
needs arising from the nature of irrigation projects in the
future and to technology required therein, the Technical Coopera-~

Tion for the IEC project has been proposed.

Technical Cooperation Project
(1) Objectives
The project will be carried out to conlribute to the

improvement of the agricultural infrastructure for the
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(2)

(3)

(4)

increases of food production and extension of technelogy to
irrigation facilities and engineering in response to various
needs arising from the nature of irrigation projects in the
future and to technology required therein in Thailand through
the activities to be conducted at the TEC.
Orpganization of the IEC

The Government of Japan and the Government of the Kingd
Kingdom of Thailand exchanged the Minwntes of Discussions,
concerning the Grant Aid Project ontthe 8th of Dec. 1682, so

that the construction of the IEC buildings was begun. Since

" that time the construction of the IKC buildings has been

progressing satisfactorily,

The equipment and facilities, provided by the Grant Aid
Project, are expected to be satisfactorily completed in
March, 1985.

Meanwhile, the RID founded the committees for the [iC
project, and the functions fto be conducted in the TEC have
been discussed and investigated eagerly.

As the resuli of those discussions and investigaticns,
which are still continuing, the organization of the IEC is
as in Appendix-1. The TIEC will start as scheduled around
Aprii, 1985.

Project Activities

It is desirable that the mein project activities are to
provide guidance and advice indicated in Appendix-2. Thke
Team received the requests and advice regarding the IEC
project activities from the Thai authorities concerned as
indicated in Appendix—B} The Team considers that it is
necessary to realize those requests. As the contents of
those requests expand wide fields and involve high level of
technology, bthe Team will report and convey detailed inten-
tions and reguests to the Government of Japan. Studies and
discussions will continue to be made concerning the possi-
bility of Technical Cooperation for the IEC Project which
will have a limited duration with a limited staffs of
Japanese experts,

The draft of the R/D on the Technical Cooperaticn wilh the
IEC Project.
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The draft of the R/D on the Technical'Cdoperation with
the IEC Project is as stated on the attached sheet.

IV, Team Members

Assignment Name Position
Leader Kazushi ge MATSUO Director

Land Improvement
Engineering

Service Center,

Thuyu Shikoku
Agricultural,

Admini stration Office[
Ministry of Agricultures,

Forestry and Fisheries.

Irrigation Takuzi NAKANO Construction Guidance
Enginger Office, Design Division
Agricultural Structure
Improvement Bureau,
Ministry of Agriculture,

Forestiry and Fisheries.
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Planned Job Description of the IEC

General Management Division

To administrate the general management of the IEC and to supply infor-

nation to other offices as request,

To monitor and appralse the progress of technical work performed by

the cenfer.

To provide facilities and coordinate the technical trairing programmes

for the RID officials.
To provide the Audio-Visual services and the Operation room.

To provide the library service.
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Svstem Engineering Division

The System Engineering'Division is responsible to implement data
processing-systems in various activities of the Réayal Irrigation’
Department (RID) with a sufficient number of suitable data pfocessipg:
equipment and pefipherals required by the work characteristics, The
division is responsible for proper techpical testing and maintenance
to maximize the efficiency of such equipment and is the cénter of the

main data for irrigation purposes.

System Management Section

The Systems Management Section.is reéponsible for developing
systems ménaéemenn by analysing,_designing and programming of data
processing'system to implement Gata procéssing egquipment to mest the
system objectives, It also provides manuals and advice how to use the
devéloped system. The developed.systems management is to serve the
Administration and Comptroller activities of the ﬁepartment, i.e.,
perSOﬁnél, payrell, accounting, inventory; program co-ordination ‘and
budget ,cost system, etc. Tt also serves the Construction and Mechanical
activities of the Department, i.e., project management system, inventory

of heavy equipment and spare pafts, etec,

Svstem Engineering Section

The System Engineering Section is responsible feor devsloping systems
engineering by analysing, designing and programming of data processing
system to implement data processing equipment to meet the system objectives.
It also provides manuals and advice how tb use the developed system.

The developed systems engineering is to serve the Technical actiwvities

of thé'Department,'i,e., topographical survey, water rescurce development,
hydrology, geological technology, socio-economic analysis, research and
laboratory,design. quantity and cost estimate, etc, It also serves the
Opération and Maintenance activities of the_Départment, i.e., water
management, f£lcod fofecasting, salinity protection, irrigation siructure

fmaintenance, etc.
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Data Bank Section

The Data Bank Section is responsible for setting the dqta bank
system by analysing and designing the data bank system, spedifying
the sﬁpucture of data file, storage allocation in thezdata bank,
specifying staﬁdard of sécurity and prevention against illegal deletions,
defining levels of user's privilege énd data access right. It also
provides manuals and advice how to use the established data bank system.
In.addition, it is responsible for filing of various reference manuals,
ahd the implementation of the systems.ccmpletely develobed&by the
System Management Section and System Engineering Section.. The section
offers various formats of data output to suit the users' needs by
analysing, designing and programming of data precessing system to

implement data processing equipment to meet the users' objectives.

Data Processing Section

The Data Processing Section is responsible for procurement, testing,
maintenance and operation of computer system and peripherals. It provides
services of data entry and data verification. The section is devided

into twe subp section as follows.

1. Computer Systém Sub Section is responsible for procurement of
the suitable and sufficient computer system and peripherals to be
implemented in various activities. Such system and peripherals and
conformed with the regulations of the Prime Minister‘s House for the
National Computer Administration. The section is responsible for .proper
technical testing and maintenance to maximize the efficiency of the
existing computer system and peripherals, Further-more, the section
provides manuals and advice how to use the computer system and peripherals

to the users.

2. Computer Operstion Sub Section is responsible for operation of
computer system and peripherals, systematic and convenient usage of
computer supplies such as magnetic disk, magnetic tape, printer ribbon,
various kind of paper forms, etc. It provides services of data entry
and data verification to the users, Th:is devided into 3 units, Computer

8ystem Managemeht Unit,-Data Entry Unit, and Data Verification Unit.
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Engineering Development Division

Secthion

Engineering Information Service

Criteria Development Service

Special BEngineering Service

Job Description

Collecting and preparing existing

"engineering" data and information
Retrieving and providing "engineer-
ing" information

Maintenance of retreiving system

Preparation of criteria for plan-
ning, design, cost estimate,
specification, and construction

supervision

.Preparation of design standard

Preparation of O & Mamanual

Preparation of design manual

To study and develop new tech-

nologies

To solve urgent and high technical

problems

To follow up and analyze the

performance of the existing werk
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Research & Laboratory Division

The Research and Labaratory Division is respoﬁsible for supports
in engineering'aﬁd science technologies upon receipt of requésfs from
various Divisions, regional offices and projects. This Diviéion conducts
investigétibnS)_analysis, tests, advises, trainings, researches and

experiments carried out both in the laboratory and in the field.

.Hydraulic Laboratory Section

The Hydraulic Lab is responsible in the investigation of the
hydraulic problems created in the water resources development projects
of the department, These problems relate to planning, design construction,
operation and maintenance'of_the.pfojects. The laboratory conducts its
technical acheivement, by theoretical analysis, fundamental experimentation,
Scale modél studies, and field investigations. The technical organization

set up to service reguirements of the Department's projects consists of

- Hydraulic model studies of irrigation structires

Hydraulic model studies for irrigation structures improvemenis

~ Calibration of small irrigation structures and currentmeters

Soil Enaineering Laboratory Section

The Soii Engineering Lab is responsible fﬁr investigation and testing
of the soils for overall projects of the Royal Irrigation Department.
This includes the soils as foundation materials and as construction
materials, -Generélly, the Soil Engineering Lab works can be divided

into 3 major categories.

1. Foundation investigation and testing
To find all properties of the soils that can be used for
consideration as foundation matefials.
2. Construction investigatién and testing
To find all properties of the soils that can be used for ron
consideration as construction materials,
3. Quality contral _
To control all qualities of the soils at the time of construction

in order to meet the required specifications.
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Concrete and Mabterial Laboratory Section

The Concrete and Material Lab is regponsible for advice and Controls
for gquality of ¢oncrete works and Standard tests for materials used in

‘all works of the department,

1. Testing for compression of concrete drain.pipes°

2. Testing physical properties of metal such as steel reinforcing
bars, wire rope, telephone wire, gabibn, structural steel, cast iron,
brass and rubber broducts. .

3. Testing physical properties of concrete ingredients such as sand;
gravel, crushed stone, cement and admixture.

4., Design mixes of concrete.

Sgil Science Labdratofy Section

the soil) chemiztry and physics Lab is responsible for processing
soil samples from soil surveys of The Royal Irrigation Department and
the land classification work-on the irrigation project areas that were
carried out Co-operatively between The Royai Irrigation Departmenﬁ ard

the consultants which have executing responsibilities for the work.

The programs for laboratory determination, and the organization

of the laboratory operations are to obtain information with respect to

1. Feasibility report for irrigation project planning.

. 2. Land classification for irrigation that is one of the primary
tools,-used in planning and development of effective uses of land and
water resources. .

3. Report for land reclamation, teaching réquirement and drainage.
4; Report for fertiiity and agricultural development,
5. Research and recommendation for solving problems concerned with

s0il for RID construction projects and maintenance work.

Chemistry Laboratory Section

The Chemistry Lab has worked for years on water analysis and
standard tests for materials. Water samples from rivers, ground water;

reservoirs, lakes, irrigation canals and factories are analysed for
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agricultural purposes, domestic use, drinking and other purposes,
Including materials used in the Department's works which the Gbmposition
Quality mist be checked such as cemant, rock, iron, steel, wire, copper,

brass and etc.

Coordination & Research Séction

“1. To coordinate and laison between the division's branches with:.
12 regional laboratories relating to sbeedihg ﬁp and correctihg resﬁlts
of the testings and analyses. o ' '
2. To implement the research-results_into‘practicél use for each

region according to suitability in soils, materials and other:environments,
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To enhance training
service for technical
staff in the irrigation

develcpment

To extend technical

information service

To encourage the research
and laboratory activities
in meeting:with increasing

reguirements,

To Develop the technical

crikteria,
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Construction manaéament

Sur#ey training

Operatién and Maintenance
Enqineering development, project

management, etc.’

Collection, precessing and
retrieval of technical documents
and information for efficient

utilization.

Applied Hydraulic Model studies.
Quality control of earth embankment

for large-scale fill type dam.

"Hydraulic Model test for spillway

and intaks.
Utilization of computer for hydraulic

and. computer similation studies,

Planuing
Dééign

Cost estimate
Specification

Constructicn



To solve special Engineering - Develop and study new technology,
Problems. - Solve urgent and high technological
problems,

- Establishment of automatic design,

To develop system Analysis - Hydrological Analysis
-~ Hydraulic Analysis
— Geo technical Analysis
~ Structural Analysis
{ finite element method )
. ~ Cost Analysis

- Other Engineering Analysis

To establish the data base - Hydrology
system - Constyuction
- Planning
- Design
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The attached sheet

The draft of The Record of Discussion on the Technical Cooperation

with the IEC Project.

T. - COOPERATTON BETWEEN BOTH GOVERNMENTS

1. The Government of Japan and the Government of the Kingdom of
Thailahd will coopefate with each other in implementing the:Irriu
gation Eﬁgineering'Center Project (hereinafter referred to as
"the Projeétﬁ) for the purpose of extehding technical advice,
guidance and training on irrigation and drainage engineering and
contributing to the improvement of agriéulfural infrastructure for
the increase of good production in Thailand. The project will be
carried out at the Irrigation Engineering Center which was con-
structed by the Japanese grant assistance under the Exchange of

Notes dated June 27, 1983,

2. The Project will be implemented in accordance with the Master Plan

which is given in Annex 1.

IT. DISPATCH OF JAPANESE BXPERTS

1. In accordance with the laws and regulations in force in Japan, the
Government of Japan will take necessary measures through JICA to
provide at its own exXpense services of the Japanese experts as
listed in Annex II through the normal procedures under the agree-
menl on Technical Co-operation between the_Government of Japan

and the Government of the Kingdom of Thailand.

2. The Japanese Experts referred to in 1 above and their families
will be granted in the Kingdom of Thailand the privileges, exemp-
tions and benefits no less favourable than those accorded to
expe:ts of third countries working in the Kingdom of Thailand
under the agreement on Technical Co-operation between the Govern-

ment of Japan and the Government of the Kingdom of Thailand.

M. PROVISIONS OF MACHINERY AND BQUUPMENT

. 1. TIn accordance with the laws and regulations in force in Japan,

" the Government of Japan will take necessary measures through JICA
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- to provide at its own expense such machinery, equipment and other

materials necessary for the implementation of the Project as
listed in Annex III, through the normal procedures under the
agreement on Technical Co-operation between the Government of

Japan and the Government of the Kingdom of Thailand.

The articles referred to in 1 above will become the property of
the Government of the Kingdom of Thailand upon being delivered
¢.il.f. to the Thai_aﬁthorities concerned at the.porfs and/or
airports of disembarkation, and will be utilized exclusively for
the implementation of the Project in consulation with the Japanese

experts referred to in Annex IT.

IV. TRAINING OF THAI PERSONNEL IN JADPAN

1.

In accordance with the laws and regulation in force in Japan, the
Government of Japan will take necessary measures. through JICA to

receive at its own'ekpense the Thai.- personnel connected with the

'Project.for technical training in Japantthrough the normal proce-

dures under the agreement on Technical Co-operalion beltween the

Government of Japan and the Government of the Kingdom of Thailand.

The Government of the Kingdom of Thailand will take necessary
measures to ensure that the knowledge_and experience acquired by
the Thai personnel from technical training in Japan will be

utilized effectively Tor the implementation of the Project.

V. MEASURES TO BE TAKEN BY THE GOVERNMENT OF THE KINGDOM OF THAILAND

1.

In accordance with the laws and regulations in force in the
Kingdom of Thailand, the Government of the Kingdom of Thailand

will take necessary measures to provide at its own expense:

(1) Services of the Thai counterpaft personnel and administrative

persoﬁnel as listed in Annex 1V;
(2) Land, buildings and facilities ad listed in Annex V;

(3) Supply or replacement of machinery, equipment, instrument,
vehicles, tools, spare parts and any other materials neces-
sary for the implementation of the Project other than those

provided through JICA under TTT above;
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VI.

(%) Transportation facilities and travel allowance for the
Japanese experts for the official travel within the Kingdom

of Thailand;

(5) Suitably furnished accommodations for the Japanese experts

and their families.

In accordance with the laws and regulatibhs in force in the
Kingdom of Thailand, the GoVernment of the Kingdom of Thailand

will take necessary measures to meet:

(1) Expenses necessary for the transportation within the Kingdom
of Thailand of the articles referred to in Uil above as well

as for the installation, operation and maintenance thersof;

(2) Customs duties, internal taxes and any other charges, imposed
in the Kingdom of Thailand on the articles referred to in ITI

above;

(3) A1l running expenses necessary for the implemesntation of the

Project.

ADMINISTRATION OF 4HIE PROJECT

1.

The Director General of Royal [rrigation Department, Ministry of
Agriculture and'Cooperatives, will bear over all responsibility

for the implementation of the project.

The Director of IEC/Head of the Proiect to be appointed by the
Ministry of Agriculture and Cooperatives will be responsible for

the administrative and operational matiers of the project.

The Japanese Team Leader will assume the conltrol of the Japanese
experls and advise the Director of IEC and if necessary, The
Director General of Royal Irrigation Department, Ministry of
Agficultufe and Cooperatives, on teéhnical and administrative

matters concerning the implementation of the project.

The Japanesée experts will provide technical guidance and advice

to the Thai counterpart personrel in the concerned fields under

" the project.

There will be close consulation on any matters concerning the

implémentation of fhé project between both sides. For this
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purpose the joint committee will be established with the functions

and composition as referred to below:

A.

Functions

The Joint committee composed of those memhers as listed

in 2. below will meet al least once a year or whenever neces-

sity arises and work;

1. To review the overall progress of the tentative Implemen-

tation Schedule in line wikth the Master Plan of the

project.

2. To review those measures takenbby the Government of Japan,

i.e.:

(1)
(2)

(3)

AN

Dispatch of Japanese experts:
Acceptance of Thai, counterpart, personnel in Japan
for Training: -

Provision of Machiﬁery and Eguipment:

To review those measures taken by the Government of the

Kingdom of.Thailand, i.e.:

(1)

(2)
(3)

Allocation of necessary budget (including local cost
expenditures):

Allocétion of necessary counterpart personnel:
Utilization of machinery and equipmenl provided by

the Government of Japan:

L, To formulate the Annual operation plan of the project.

5, To recommend to the two Governments particularly on:

(1)
(2)

(3)

()
(5)

(6)

Budgetary matters:

Recruitment and appointment of the Thai counterpart
personnel:

Selection and effective utilization of machinery and
equipment:

Appropriate dispatch of Japanese experts:

fcceptance of Thai counterpart personnel in Japan
for training:

Others
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VIL.

VI,

IX.

B. Composition

(1) Chairman: Director Genérml_of Royal Irrigation Depart-
ment, Ministry of Agriculfure and Cooperatives.
(2) Thai side -
(3) Japanese side
(1) Team Leader
(2) Experts designated by the team leader
(3) Lizdison officer

(4) Representatives of JICA

Note: Officials of the Embassy of Japan May attend the joint
comnittee as observers.
If necessary, the individual Coleombo Plan experts may

attend the joint committee as observers.

CLAIMS AGAINST JAPANESE EXPERTS

The Government of the Kingdom of Thailand undertakes to bear claims,
if any arises, against the Japanesé experts engaged in the Project
resulting from, occurring in the course of, or otherwise connected
with the discharge of their official functions in the Kingdom of
Thailand excepl for those arising from the willful misconduct or

gross negligence of the Japanese experts.

MUTUAL CONSULATION

There will be mutval consulation between the two Governments on any
major issues arising from, or in connection with this Attached

Document.

TERM OF COOPERATION

The duration of the technical cooperation for the Project under this

Attached Document will be ...icivewes fPOom suvennenes O venineriannen

ANNEX I MASTER PLAN
ANNEX 1T JAPANESE EXPERTS

ANNEX 1L LIST OF THE ARTTCLES
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ANNEX I MASTER PLAN

Objectives

. The project wiil-be'carried out to contribute to the improvement
of the agricultural infrastructure for the increase of food production
and extension of technology of irrigation facilities and engineering in
response to various needs arising from the nature of irrigation projects
in the future and to technology required therein in Thailand through the

activities to be conducted at the TEC, in Samsen and Pakret.
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Technical Cdoﬁératidn Project

The project activities

Térget_td-be achieved'by
the TEC project

The main project activities are to give guidance
advice on the following fields

(1)

(2)

(3).

(1)

(2)

(Design Critéria)

To collect scattered planning
and design'criteria.which waé
already made in irrigation.
projects and'producfion of

manuals of such information.

To arrange the collected data
and prdduction of a guide manual
of the planning and'deéign
criteria from the neceséary

criteria one-by-one.

To utilize the célléct technical
data, and to establish the data
base system, which includes
hydrélogy,-conétruction and
technical calculation in the

model Stﬁdy.

(Hydraulic Model Analysis and

Construction Materials Tests &

Analysis) -

-To ralseé the capability to con-

duct various types of hydraulic

tests Tor better design.

Tp advise case studies of the
hydrauliec models for better

deéign.

(1)

(2>

(3)

(&)

(1)

(21

To produce .guides of planning
and design criterial of each -
year. . (dam, canal, head work,

road, farm land consolidation)

To establish the data base
system which includes hydrology,
constiruction and it's manage-

ment.

To establish the technical

calculation library manual,

To .establish the information

system and it's operation.

To raise the capability to con-

duct various types of tests.

To make a study using hydraulic

models.
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(3)

(1)

(2)

()

1

(2)

To adviée on various types of
s0il and conStructioﬁ material
tests and analyze thé results
for better design énd construc-

tion management.

(System Analjsié)
To establish the computeriza—

tion and computer system for the

case study.

To develop the soft ware to be
required for training and tech-

nical information.,

To manage a compulter operation

systen,

(Training)

To advise the engineering train-
ing courses especiélly in the
fields of computers, design,

hydraulics and material tests.

To establish the training ser-
vice by use of audio visual '
equipment and literature neces-

sary for the courses.

(1)

(2)

1)

(2}

To'eétablish the soft ware
library td be required in Engi-
neering Development, Research
and laboratory and General mana

management .

To. manage Lhe computer system

for smooth application.

To raise the capabilities of the
medium level éngineers by train-

ing.

To establish the literature for
the information system and it's

management .
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rppendix - 3

Tﬁ.enhanCe tréining = - Construciioﬂ:ﬁahaggment

service for technical - Sﬁtyey:tpéiﬁiﬁg .

staff in the-irrigation -~ Operation and Maintenance

deve lopment _ - Engineering devgloﬁment,fpfojééf

management, etc.,

To extend technical L Collection, precessing and
information service _ retrieval of technical documents

and information foxr efficient

utilization.
To - ancourage the raessarch - Apﬁliad'ﬂydraulic Nodel studies,
and laboratory activities - Quality conﬁrol of earth embankmient.
in meeting. with increasing for large-scale fill type dam.
requirements. _ - Hydraulic Model test for spillway

and intake.

~'Utilization of computer for hydraulic
and computer simulation studias.

- Programming, Inspection-& Monitoring

far evaluation of praijects.

To Develop the technical .~ Planning
criteria. —.Eééign
- Cost éstimate
- Specification

-~ Construction
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ANNEX T JAPANE’SE EXPERTS

1; - Long~term Assignment
(1) Team Leader
(2) Engineer for System_Anélysis
(3) 'Engineer for Deéign'dfiteria
() Engineef for Hydraulic Model Analysis
(5)" Engineer for Construction Material Test and.Analysis

(6) Liaison Officer

2. Short-term Aésignment

Additional experts on short-term assignment will be dispatched when

necessity arises.
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ANNEX ITI LIST OF THE ARPICLES

Equipment, machinery, instruments and tools for laboratory work, -

trainiﬁg, information system and their spére parts.

Guide manud]s of survey and design criteria 1nclud1ng the techn1ca1

calculatlon library manuals.

Maéhines and tools for repalr work.

Teaéﬁing maferiéls, books and documenls including audiyiéual aids.
Vehicles.

Other necessary equipments and materials.
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NO, 2

. . O
MAKER |ITEM NO, ~ EQUIPMENT JAPAN“UTEEA%%W
MARUTO . 1. D' = -*1 | Triaxial Test Apparatus O 11/21 -
|TESTING | D ~ 2 |X-Y Recorder for SG-49 11/23
I D~ 3 |X-T Recorder for SG-49 (3person)
D 4 | Dlastic Ring Load Transducers
D 5 |'Dial Dlsplacement Transducers
D -~ 6 | Transducer Amplifier for Dial Dlsplace-'
, .| ment’ Transducers - :
1D~ 7 Caleulatlng Recording Unconflne Com-
: pression Test Apparatus '
D~ 8 |TLight Welght Unconflned Compre551on Test
-Apparatus. '
D 9 | Consolidometer
D - 10 Large Direct Shear Apparatus
D 11 | Improved Dlrect Shear Apparatus
D - 12 | S-Y Recorder for SG-8% -
D - 1% | Consoli- percolatlon Test Apparatus
D - 14 Varlable head permeablllty test apparatus) .
D - 15 ‘[ Constant head perméability test apparatus
D ~ 16 | Simplified Vacuum Suction Device
D - 17 | ASTM Compaction Test Apparatus
D - 18 | Standard Mechanical Soil Compactor
D - 19 |Motorized CBR Test Machine Set
D - 20 | Field CBR Test Apparatus
| D - 21 | Vib-Ro Sieve Shaker
D 22 | Sieve Set _
D - 23 | Improved Hydrometer Jar Bath
D - 24 {Hydrometer Jar
D - 25| Bouyoucos Hydrometer
D - 26 |Mechanical Stirring Apparatus
D - 27 | Light Limit Test Set
D - 28 | Plastic Limit Test Plate
D - 29 |Shrinkage Limit Test Sit
D - 30 | Ion Exchange Apparatus
D -~ 31 | Electric Oven
D - 32 | Triple Beam Balance
D - 3% | Triple Beam Balance
D - 34 | Table Balance
D 35 | Table Platform Scale
D - 36 | Platform Scale
D - 37 | Analytical Direct Reading Balance
D ~ 38 | Equipment for Physical Test Set -
D - 39 | Trafficability Test Apparatus
D - 40 | Plate Bearing Test Set
D - 41 | Cone Penetrometer
D - 42 [Hand Auger Set .
D -~ 43 | Plate Bearing Test Set for Structural
i Foundation Test
D -~ 44 | BS Sand Cylinder Apparatus
D - 4% | Modified Horizontal Sample Extruder O 11/21 -
) 11/23%
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NO,

' o - SUPERVISOR
MAKER ITEM NO. EQUITHMENT JAI;AN p— SORBDULR
WATIONAL A - 5 |video Projection System Q- INSTALL |  TRAINING
4 - 6 |Portable Video System O :
I.B.M. A - 11 |Audio Amplifier Set O : .
A~ 12 |Avdio Amplifier Set O 27 DAY 4 DAY
FUJT PHOTO FIIM| A - 15 |Video Editing System O C
) ‘ A - 16 |Video Recording System. O
UCHIDA YOKO g C '
o A - 17 |Word Processor O
FLUS A - 18 [Blectric Typewriter _ : O [+1 DAY 1 DAY
4 - 19 |Bleciric Typewriter Projection Screen O (2 PERSON}
SHOKOSHA N ]
) B~ 1 {Micréfilm Camera . ) 0O
MITSUBISHI B - 2 {Power Source Unit:for Microfilm Camera| (O -
B - 3 [Microfilm Auto-Processor O )
RICHO B - 4 [Mierofiche Camera-Processor
B - 5 |Water Supply Unit 8 & DAY 8 DAY
HAMADA PRINTING| B - 6 |Microfiche Reader O
B - 7 |Microfilm Reader-Printer 0O
CALCOWP B - 9 {Photo Copying Machine O
B ~ 10 |Photo Copying Machine O
NEG GORPORATION; = . : :
B-8- 7 [Stencil Iuplicator O '
ARUTO SANTY B-8- 8 [Stencil Cutter O
B-8- ¥ |Guillotine Cutter O
‘B-8-10 | Bookbinder O
B - 13 | Drafting Machine O
B-9-11 |Piozo Duplicator (@] 7 DAY 10 DAY
‘B~-8-12 |Folding Machine O
B-B- 1 |Process Camera O
B-8- ? iS5imple Darkroom O
B-B- 4 |Plaie Maker O
8-8~ 5 | Puncher O
B-8-15 |Auio Printer’ O w
B-B8-16 [Blectronic Printer
B-8-17 [Aute Processor 8 1 DAY (:; gg‘{L%ON)
B-8- & |0ffaet Press O 1 DAY 1 DAY
¢~ 1 [crU O
¢-2- 1 |CFU Bus ) O
C~-2- 2 |Removable Cartiridge Disk Drive O
C-2~ 3 |Fixed Disk Drive O
C-2- 4 [Floppy bisk Drive e
G~ 3 jMagnetic Tape Drive O
C - 4 IMultiplexer O
1€ - 5 [Console Subsystem O 11 DAY | 31 DAY
G - 6 (CRT Display Terminal ) (10 FPEBRSON)
C-T- 1 |Letter Writer O
C-7- 2 |Line Printer ) O
¢ -~ 9 '|Operating System | O
C-10-1 |Language FORTRAN 77 O
C-10-2 |Language DSM (MUMPS) O
¢ ~ 15 |Graphic Display O
C. - 12 {Plotter 0 .
¢~ 13 {Blgitizer o ] 5 DAY (isongéason)
B - 12 |Facsimile Bguipment O :
E - 19 [|Personal Computer O } 1 DAY 1 DAY
B-8-1% |Plain Paper Copier Q
{ B - 11 [Diozo Duplicater @) }:1 DAY 1 DAY
E - 8. |Point Gauge O
E - "9 |Current Meter O :
F-10~1 |Pito Tube O 1% DAY % DAL
E-10-2 |Manometer . O {10 PERSON)
E - 14. |Inclinable Variable Open Channel O
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