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MINUTES OF DISCUSSIONS
BETWEEN JAPANESE PRELIMINARY STUDY TEAM
AND AUTHORITIES CONCERNED OF THE GOVERNMENT OF INDONESIA
ON JAPANESE TECHNICAL COOPERATION
FOR THE SECOND STAGE DEVELOPMENT PROJECT
OF THE SUMATRA CHEMICAL DEVELOPMENT AND TRAINING CENTER

The Japanese Preliminary Study Team (hereinafter referred to as "the Team") organized by
Japan International Cooperation Agency (hereinafter referred to as "JICA") and headed by Mr. Akira
Okuyama, visited the Republic of Indonesia from 1 March to 10 March 1999 for the purpose of
clarifying the outline, background, concept and scope of the project proposal as well as studying the
feasibility of the Japanese Technical Cooperation for the Second Stage Development Project of the
Sumatra Chemical Development and Training Center (hereinafter referred to as "the Project”).

During its stay in [Indonesia, the Team had a series of discussions and exchanged views on the
Project with the authorities concermned of the Government of Indonesia (hereinafter referred to as "the

Indonesian side"),

As a result of the discussions, the Team and the Indonesian side reached a common
understanding concerning the matters referred to in the document attached hereto.

Jakarta, 10 March 1999

S BA U=

Ll T

Mr. Akira Okuyama Mr. Sunaryo

Leader Head

Preliminary Study Team Center for Skill and Vocational Training
Japan International Cooperation Agency Development

Japan Ministry of Industry and Trade

Republic of Indonesia



ATTACHED DOCUMENT

I

The necessary preconditions for the Implementation of the Project

The Team and Indonesian side agreed that the necessary preconditions for the Project are

following:

i.

The Partnership between PTKI and USU

The Partnership with USU should be indispensable to implement the Project
effectively. Therefore, the Team and the Indonesian side agreed that the Cooperation
Agreement between PTKI and USU should be concluded in consultation with the Ministry of
the Education and Culture before the end of May 1999,
The Team and the Indonesian side agreed that the Project couldn't be implemented without the
above-mentioned Cooperation Agreement.

Management of PTKI

The Team and the Indonesian side agreed that PTKI should achieve the full and active
involvement in the Project by all related authorities and institutions for the proper management
of PTKI."And PTKI should improve mutual communication and understanding with all related
authorities and institutions concerning the management of the Project.

The Concept of Technical Cooperation Program

The Team explained and the Indonesian side understood that the knowledge and
technology transfer from the Japanese experts to counterparts is the most important matter so
that concept of technical cooperation program should be discussed before the provision
planning of the equipment by the Japanese side.



Name of the Project
Second Stage Development Project of the Sumatra Chemical Development and
Training Center

Agency concerned with the Project »

As to the Indonesian agency responsible for the implementation of the Project, the
Indonesian side explained as follows:

The Center for Skill and Vocational Training Development, Ministry of Industry and
Trade (hereinafter referred to as PUSBINLAT) will bear overall responsibility for the
administration and management of the Project.

The Sumatra Chemical Development and Training Center (hereinafter referred to as
PTKI) will bear responsibility for the implementationand technical matters of the Project.

PTK1 will implement Diploma four course (hereinafter referred to as D4) in -

partnership with the University of North Sumatra (hereinafter referred to as USU).
The present organization charts of Ministry of Industry and Trade, PUSBINLAT and
PTKI are as shown respectively in ANNEX [, ANNEX Il and ANNEX 1]1.

Administration of the Project

Head of PUSBINLAT, as the Project Director, will bear overall responsibility for the
administration and management of the Project.

Director of PTKIi, as the Project Manager, will bear responsibitity for the
implementation and technical matters of the Project.

The provisional organization chart for the administration of the Project is as shown in
ANNEX V.

Duration of the Project

The duration of the Japanese technical cooperation for the Project would be three (3)
years from the date stipulated in the "Record of Discussions (R/D) on the Project” to be signed
by both JICA and the Indonesian side.

Site of the Project
The Project will be implementedat PTKI. The address is as follows:
JI. Medan Tenggara VII, Telephone: 7867810
The site of the Project is as shown in ANNEX V and ANNEX VI.

Master Plan of the Project _
The master plan of the Project (draft) is as shown in ANNEX VII.

Provisional Scope of Technology Transfer

The appropriate technology transfer to the Indonesian counterparts will be covered the
following fields:

(1) Chemical Engineering

(2) Mechanical Engineering

(3) Instrument Engineering

(4) Management Engineering

B~



Measures to be taken by the Japanese side
The Project will be carried out under the framework of Project-Type Technical
Cooperation which is the combination of following three components:
(1) Dispatch of Japanese Experts
The Team and Indonesian side agreed that following Japanese experts would be
dispatched in compliance with the fields as stipulated in point 7 of this M/D.
(Long-term experts)
1) Chief Advisor
2) Coordinator -
3) Expert in Chemical Engineering
4) Expert in Mechanical Engineenng
5) Expert in Instrument Engineering (Electronic)
(Short-term experts)
Both side agreed that short-term experts would be dispatched to supplement
the knowledge and technology transfer by long-term experts, if necessary.

(2) Training of Indonesian Counterpart Personnel in Japan
The Indonesian counterpart personnel would be accepted for training in Japan
according to the following program.
1) Number of the Counterparts
About one (1) to three (3) counterpart(s) in each year
2) Term of Training A
About three (3) weeks to three (3) months
3) Fields of Training
Technical and administrative {ields concerning the Project

(3) Provision of Equipment
The Team explained and the Indonesian side understood that Japanese side
would provide proper and minimum necessary equipment to conduct the
Project effectively.
The Indonesian side requested the provision of the equipment to the Team as
listed in ANNEX VIIL
The Team stated that the Japanese side would examine carefully the budgetary
constraint to decide the above.
The Team explained and the Indonesian side agreed that the Indonesian side
should bear the responsibility and the costs necessary for domestic
transportation, installation and maintenance of the machinery and equipment.

Measures to be taken by the Indonesian side
(1) Preparation of the Buildings and Facilities for the Project
The buildings and facilities necessary for the Project will be prepared.
Office space for Japanese experts equipped properly with office equipment
will be prepared before the commencement of the Project.
The layout plan of the Project site at PTKI is as shown in ANNEX 1X.

(2) Procurement of Machinery, Equipment and Materals
The Indonesian side will supply or replace at its own expense machinery,
equipment, instruments, vehicles, tools, spare parts and any other materials

necessary for the implementation of the Project other than those provided by
JICA.

The existing main laboratory equipment for the Project is listed in ANNEX X.
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10.

11

12.

13.

14.

15.

(3) Assignment of Full-time Counterpart Personnel
The counterpart personnel will be assigned by PTKI according to the Technical
Cooperation Program (TCP) and the Tentative Schedule of Imiplementation
(TSD. :
TSI and TCP would be discussed further at the time of dispatching the
Supplementary Study Team.
The allocation plan of counterparts is as shown in ANNEX X1 and list of
counterparts is as shown in ANNEX XI1.

(4) Local Cost
Necessary amount of local costs by the Indonesian side is as shown in

ANNEX XIII.

Joint Coordinating Committee of the Project

For the effective and successful implementation of the technical cooperation for the
Project, the Joint Coordinating Committee will be established whose functions and
composition are described in ANNEX XIV. ~

Project Cycle Management (PCM)
The Team explained and the Indonesian side understood the concept, the outiine of the
PCM and Project Design Matrix (PDM) as shown in ANNEX XV.

Joint Evaluation of the Project

The evaluation of the Project will be conducted jointly by the two Governments
through JICA and the Indonesian side at the middle and during the last six months of the
cooperation period in order to examine the achievementof the Project.

The Team explained and the Indonesian side understand that the method of evaluation,
especially five (5) basic evaluation components as shown in ANNEX XVI.

Schedule of the Project
The Supplementary Study Team will be dispatched on the second or third quarter of
Japanese fiscal year 1999.

Sustainability of the Project

The Indonesian side will take the necessary measures to ensure that the self-reliant
operation of the Project will be sustained during and after the period of the Japanese technical
cooperation, through the full and active involvement in the Project by ali related authorities and
institutions so that the technologies and knowledge acquired by the Indonesian counterpart
personnel through the Project will ultimately contribute to economic and social development of
the Republic of Indonesia.

Others v
(1) Both side agreed that common language shoulfd be English.
(2) The attendance at the discussions is listed in ANNEX XVII.
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ANNEX List

ANNEX |
ANNEX Il
ANNEX 111
ANNEX IV
ANNEX V
ANNEX VI
ANNEX VII
ANNEX VIII
ANNEX IX

ANNEX X
ANNEX XI
ANNEX X1
ANNEX XIII

Organization Chart of Ministry of Industry and Trade

Organization Chart of Center for Skill and Vocational Training Development
Organization Chart of Sumatra Chemical Industry Developmentand Training Center
Organization Chart for the Administration of the Project

Lacation Map of the Project Site in Indonesia

Location Map of the Project Site in Medan

Master Plan of the Project

List of Equipment Requested by the Indonesian Side

Layout Plan of the Project Site at Sumatra Chemical industry Development and
Training Center

List of existing main Laboratory Equipment for the Project

Allocation Plan of Counterparts

List of Counterparts '

Allocation Plan of Budget by Indonesian Side

ANNEX X1V Joint Coordinating Committee

ANNEX XV
ANNEX XVI

Project Cycle Management (PCM)
Five Basic Evaluation Components

ANNEX XVII List of Attendance
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ORGANIZATION CHART OF CENTER FOR SKILL AND VOCATIONAL TRAINING

DEVELOPMENT

ANNEX 11

CENTER FOR 8KIILI.
ANDVOCATIONAL
TRAINING DBVILAYBLT

GENBRAL AITAIR
DIVISION

ITUMAN RBSOURCH
FIr8 DIVISTON

FINANCH
SUR DIVISION

FROIRAM AND REPGRTING

SUB DIVISION

BLRVICIS
SUUB DIVISION

L

TRADITRANMNING
DIvISION

T
i

TRAINING PLAN
SUB DIVISION

TRATNING
ARMIMNISIEALION
5LIB DIVISION

i

VOCATIONAL TRAINING
AND XTI CATION DIVISION

TRAINING
COCPEBATION
SUB DIVISION

ke

INSTRUCTORS

TRAINITNG MONIDOBING
AND IVATXOATION
S DIVIEION

1

1l

INDUSTRIAL TRATNING

DIVISION
]

TRADNING AND EDUCATION
LAY
SUH DIVISION

TRAINRIIG PROGRAB

TRAININTD AND BUUCATION
ADMINISTRATION
IURE DIVISION

Ul OIVISION

THAIMNING

TRADING AND EDTTCATION
COOrIBRATION
SUB DIVISION

TRAINING AND LDUCATION
MONIDORING BVALUATION
FITH DIVISTON

ADMINISTRATICN
3UDB DIVISION

TRATNING
COOPIRATION
SUB DIVISION

TRAINING MONIDORING

SCHOOL f COLILEGES

VOCATIONAL

AINIDKVAI,U_ ATYON
SUB DIVISTON




ANNHX 1L ORGANLZATION CHART OF SUMATRA CLDIL.C {PTKL)

TASTRIUCHAO
Titam

- TRIGIICTO R ]
[T EImATT) !
| ] AN DI [ MR N R E-EETH i _
t Ty i i '—l
— 1
LEAD O ILACi— NAD O ADMIRNTRA
TRAKICAL SUFFORTIRG URET I THO G TIGH I‘ImlﬂljlismlOd
LIAD O | Livad o] i3aD o | LAG on I 1 i
GTILITY  [LarAaky] runte | orseas LBAD ACADDMIC LOAD OFSTUDENT 1ATAD OF IRAD O
| RILATIO] BILOWING | ADM IMIE TRATION ADMLE BT IATVIDH rRIIGHAL QnRANAL
ATFAYIE IUBAIBCTUON AFFFATNS ATINIRE ANtal ja
I
DA CATION URIT
RIM AR UHIY MOR
' PLu3LIS
CYAD OFINIFAIRS. | LA OF BUP ARG | LEAD GUDIP ANV I | 1114 GD 1N IF AT IR
QRIS CIEMETRY {HS TRLIMIIHT AVIOHN BAA K ACHAM WA T 1A 20D R
SHCRRTARY SHCRETARY SBCNTIALY SOCRETARY

ILECYURES/INSTRUCIURS

T ;
LLAD OD LBAD QI [ umx) ox-—‘l uJAD or uL 0 LILAD OF ! f X.XLAD AR l I usAu o ] i 1. xmn ol n,.-.n BT 1 u'uu:- o T IAD or CHAD OF LAAD OR
tan LAD i A|3 1..ars _AT) Lan i r_.mx !_,m LA u Lan a,.«u LA L lain LAD
- 4§ . 13

i 13 1 za G
21344 1)
1 AR ALYITCAL ClHJb CALL 4 (RO ICAL BACHH DILIUHG OPBRATION 1 PHTRICAL
7 OROAWICOIHMLICAL 3 DRAWING $27 WO R RIOF
I WA LILAMEITAL 8 IS RO N IINY 13 MUOALPLAN
CANDINTRY InMICAlL 9 BN CIMACTRICAL IR OLOL 14 COMPLUTIR
3 PIDYTICAL TTIRAICAYL 10 M ATIEIAL TIST 11 DEVIOLOFMINT

) . 14 MTCQROS OS¢ L LK el




ANNEX IV

ORGANIZATION CHART FOR THE ADMINISTRATION OF THE PROJECT

{Japanese Side)

JICA

(Indonesian Side)

Center for Skill and Vocational
Training Development

Project Director

o

Joint Coordinating Commitee

Chief Advisor

Coordinator

Experts

o

Sumatra Chemical Industry
Development and Training Center

Project Manager

g Counterpart Personnel




ANNEX V LOCATION MAP OF THE PROJECT SITE IN INDONESIA

Gambar :2 PETA LOKASI
Figure &2 PERANGKAT PERANGKAT PENDIDIKAN DI LINGKUNGAN DEPARTEMEN PERINDUSTRIAN

( Location Map of Colleges, Academies and Vocational School
Under Ministry of Industry)
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ANNEX VIl
MASTER PLAN OF THE PROJECT

(1) Overall Goal
The chemical industry in Indonesia will be able to supply competitive products.

(2) Project purpose _
Sumatra Chemical Development and Training Center (PTKI) will be able to provide high qualified
engineers and short term training course for the chemical industry in north Sumatra.

(3) Output of the Project

(@ The management system of the Project is established.

@ The equipment is installed and maintained properly.

The training guidance and materials for experiment of Diploma four (D4) course and short term
training course is provided systematically. .

@ C/P is trained as qualified instructors for experiment of D4 course and short term training
course.

(® The experiment of D4 course and short term training course is conducted.

(4) Activities
(D-1 To allocate staff as planned.
(-2 To make and implement the budget plan properly.
(-3 To establish the Joint Coordinating Committee.
@-1 To make implementation plan of equipment.
(-2 To identify the equipment specifications.
@-3 To select supplier of equipment.
@-4 To install equipment.
(-5 To maintain equipment.
3-1 To organize committee of training guidance and materials for short term training course.
®)-2 To assess education and training needs of the chemical industry.
@-3 To make a plan of expeniment of D4 course and short term training course based on the needs.
(@-4 To make training guidance for each experiment of D4 course and short term training course.
(3-5 To make materials for each experiment of D4 course and short term training course.
@-1 To decide ability and level of C/P as instructors for experiment of D4 course and short term
training course.
@-2 To make training program for C/P as instructors.
@-3 To implement training program.
@-4 To train C/P as instructors in Japan and Indonesia.
(®-1 To develop instructor team.
®-2 To develop plan of experiment of D4 course and short term training course.
®-3 To implement experiment of D4 course and short term training course.
®-4 To set up qualification for completion of short term training course.
®-5 To implement qualification tests for each short term training course.
(®-6 To evaluate implementation of D4 course and short term training course.
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L CHEMICAL FILD
1. Mini Plant
a. New instrument system with simulation
computerized
b. Rotary balancing apparatus for centering
technic training

2. Development Laboratory

1l.  Chemical instrument analysis
application technology
a. FTIR

b. Mass spectrofotometer
c. AAS (New model )
GLC ( New model )

[=9

o

X- ray analyzer
HPLC ( New )

g. GC ( New model )

h. Centrifuge > 5.000 rpm

)

22 Basic  industrial  pollution  control
technology
a. Smoke tester
5. Dust tester
c. Noise tester
2.3 Basic biechemistry
a. Coloni analyzer
b. Microwave oven
c. CO, incubator
d. Biological microscope

e. Food product analyzer
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ANNEX VIII

3. Chemical Engineering Laboratory
3.4. Chemical Engineering  experimental
equipment
a. Banbury mixer ( for mixing solids
with solids ) '
b. Digester pulp
c. Rotary evaporator ( New model )
d. Cylinder dryer
3.2. Basic Chemical Reaction
-~ Computer simulation for chemical
reaction complet
4. Other Chemical Laboratory
— Computer  simulation  experimental
equipment

— Analitic balance /top loading

. MECHANICAL FILD
1. Work Shop
a. Mig & Mag gas welding otomatic
b. NC machine
c. ARC cutting machine
d. Electroplating equipment
e. Moment torsie digital gauge
2. Material Testing Laboratory
a. Machine torque digital
b. Strut apparatus
c. Mufle furnace >2.500°C
Digital deflection test

A

e. Yomini test ( Metal hardening test )

.

W o> W >
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ANNEX VIII

3. Machine Design Laboratory
-~ CAD
I INSTRUMENT FILD
1. Instrument Laboratory
a. Simulator distributed of process control
with computer
b. Experimental flow calibration system
c. Magnetic flowmeter
d. Recording chart for instrument
¢. Portable digital calibrator for fransmitter
& recorder
2. Electrical Laboratory
a. Experimental electronics sensor system
b. AD/DA converter | _
c. Microprocessor experimental equipment
d. Frequenci Signal generator
¢. DC plus minus ammeter
f. Oscilloscope
3. Computer Laboratory
a. Computer communication technology
IV. MANAGEMENT FACTORY FILD
a. Mini model for plant lay out training
b. Simulator system with computer for
factory management training
V. LIBRARY FILD
a. Books engineering
b. Computerization system for library

management

10

10

50

>

W w > >

wow o>

Note : A First priority
B : Second priority
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ANNEX 1X LAYOUT PLAN OF THE PROJECT SITE AT SUMATRA CHEMICAL INDUSTRY
DEVELOPMENT AND TRAINING CENTER

LayouT PLAN OF THE PROJECT SITE : SMZT}«ZQUSE
M SUMATERA C.1.D.T.C prctd  / / : : ;
. = I -

=\
GROUND FLOOR .-

- BPRAWING.LAB. | T~ UDD jj[]j
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() FIRST FLOOR
e ANALYTICAL CHEMESTRY o84

- INDUSTRY CHEMISTRY. 145 .4

- PHYS\CAL/F’)-"(SICAL
CHEMISTRY. LAB . 4

<O |

(@ GROUND FLOOR - ===~~~ -
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~INSTRUMENT.LAR .1
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ANNEX X

LIST OF EXISTING MAIN LABORATORY EQUIPMENT FOR THE PROJECT

B

n

10

Basic physic

Physic chemistry

Basic chemistry

Anorganic chemistry

Analytical chemistry

Tndustryal chemistry

Organic chemistry

Drawing

Chemical sngineerTing

Spectrophotometer

Vigscometer :
Optic :
Qven :
Balance .
Glassware :

Baomb cgoiaryméler
Melting paint
Refractometer

Piash point
Viscometer
Glags ware

Plash point
Viscometer
Glass ware

Electrvic balance
Auto still
Centrtifuge

Furnance
DTrying oven
Acid

TOOM

Rotary evaporator
Auta clave

Mixer

Auto still
Furnance

Oven

Glass ware
Mixer

Table drawing set

Coil
Fractionation
destilation

Sectian loss !
Convertion and conductivity,

tower
eguilibrium

Pro Unit. oo voe o

/



13

14

16

17

18

[Se]
o

Unit operation

Material test

Work shop

Mini plant

Basic electrical

Electrical engineering

Instirument

Development

Computer

Glass blowing

Fraetional Distilaticen Qpp

Hammer
Distilation Unit
Filter Press
Drying oven

Tmpact test
Material test
Ultra sonic system

Lathe machine
Milling machine
Shavetr machine
Welding

Fraction - destilation

Contyaotl siwmuiation of
and generator

Osciloscope

Volt, ampere meter
Crosby

Electrical circuit

unit

MoLoT

Process control equipment

apparatus PID contvoller

Portable calibration
defferencial pressure
transmitter

Dead tester
Hygrometer test

AAS - .GC
HPLC - UFT
GLC - TR
"Computer
Brender



ALLOCATION PLAN OF COUNTERPARTS

ANNEX X1

\\‘

Year
Staff Allocat‘i;\\\\

1999-2002

Project Manager

Project Leader

Chemical Engineering

Mechanical Engineering

Instrument Engineering

Management Engineering

Short Term Training Course

NN~ -

Total

Bin
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LIST OF COUNTERPART ANNEX Xl
Mo FELD RESEARCHER Position Start Working
1 | Project Manader Wir. BMi.J. Turnip Director 1962
2 | Projeck Leader kir. Irwan Rachmiadii Yice Director | 1983
3 | Chemical Enginering kir. Sukarman Brahmeana | Chief of Development Lab. 1983
4 Ms.Meriani Sebayang Chief of Chem. Eng. Fisld 1280
5 | Mechanical Englneering Mr. WL M. Simanjuntak Chief of Work Shop 1983
6 ' ' Mr.Edy Poltak Pakpahan | Chief of Adm.Education 1288
7 | Instrument Englneearing Mir.Ngenteng Tarigan Chief of Instrument Lab 1283
8 ‘ Mr. Mansyur Chief of Electrical Lab. 1888
g | Management Engineering | Mr. Tole Purba Chief of Mini Plan 1984
10 Ms. Yenmy Chief of Chem.industri Lab. 1980
11 | Shorterm Training Course | Mr.Adil Barus Vice Director I 1584
12 Mr. Soekamto Chief of General and Administration 1965




Anney Xl
ALLOCATION- PLAN OF BUDGET BY INDONESIAN SIDE

Thausand Rupiah Indonesia ( 000 Rp)

| No |ltem Year| - -2000/2001 2001/2002 | 2002/2003
1. [Manpower Cost 75,000 75,000 65,000
2. {Building, Laboratory 350,000 700,000 100,000

Renovatlon Cost
3. |Equipmeant & Facilltles 70,000 95,000 40,000
4, |Utliitles & 10,000 20,000 10,000
Communication Cost
5. |Installation & 60,000 60,000 50,000
Maintenance Cost
6. |QOthers 70,000 80,000 60,000
] Total £35,000| 1,040,000 325,000




ANNEX XIV
JOINT COORDINATING COMMITTEE

1. Functions

The Joint Coordinating Committee will meetat least once a year and whenever

the necessity arises. Its functions are as follows:

(1) To settle the Annual Plan of Operations (APO) of the Project in line with Tentative
Schedule of Implementation (T5I) and Technical Cooperation Program (TCP) ;

(2) To coordinate necessary actions to be taken by both sides;

(3) To review the overall progress of the TCP as well as the achievement of the APO;

(4) To exchange views on major issues arising from or in connection with the TCP.

2. Composition
(1) Chairperson
Head of Center for Skill and VYocational Training Development, Ministry of
Industry and Trade

(2) Members

(Indonesian Side)
(a) Project Manager
(b) Representative of Ministry of Education and Culture
(c) Representative of University of North Sumatra
(d) Representative of Chemical, Agro and Forest Product Industry, Ministry of

Industry and Trade
(e) Representative of National Development Planning
(f) Representative of Cabinet Secretariat
(g) Representative of Regional Office North Sumatra, Ministry of Industry and
Trade

(h) Other personnel nominated by the Chairperson

(Japanese Side)
(a) Chief Advisor
(b) Coordinator
(c) Other Japanese Experts designated by the Chief Advisor
(d) Resident Representative of JICA Indonesia Office
(e) Other personnel nominated by the Chief Advisor

Note: Official(s) of the Embassy of Japan may attend the Joint Coordinating Committee
meeting as observer(s).

Zdn



ANNEX XV
PROJECT CYCLE MANAGEMENT (PCM)

Vertical Logical Sequence of PDM (Project Design Matrix)

Sustainability
4
Condition to sustain
Overall goal: P the effect of the
"“"“\\ development
Project Purpose: hExtemal conditions
&N\

. - s Important
Outputs: hExtemal conditions Assumption
Activity: P> External conditions T

Iﬁ‘;\ Pre-conditions
Definitions
Overall Goal

The ultimate and long term objective of the development impact that is expected to be
attained after the project purpose is achieved

Project Purpose
The effect which a project is expected to achieve if completed successfully and on time
The reason for project implementation

Cutputs
The results that should be answered by the project as a consequence of its activities

Activities
Actions taken within a project in order to transform inputs (funds, good) into outputs

Inputs
The funds, personnel, materials, land, and/or building that are offered by the donor and
recipient countries in order to produce outputs through project activity

Important Assumptions :
External conditions that are necessary for project success, but are completely beyond
the control of project management

Pre-conditions
Necessary conditions that need to be fulfilled before the project is implemented

Sustainability

The extent to which the parmer country's institutions would continue to pursue the
objectives after the project assistance is over

2 0



Composition of the PCM Method

Narrative Summary | Verifiable Indicators{Means of Verification {Important Assumptions
Overall goal:
Project Purpose:
Qutputs:
Activity: Input
Pre-conditions
PDM |
PROJECT DESIGN MATRIX
'\

Participatory Planning (PP)
Implementation )
Monitoring & Evaluation (M&E)




ANNEX XVI

FIVE (5) BASIC EVALUATION COMPONENTS

1 Five Basic Evaluation“Components

The five basic components defined by JICA as mentioned below are in line with those used
for the evaluation works by DAC and other international assistance organization. Introduction of
these components has enabled a consistent, well-balanced evaluation, which minimizes evaluator
bias. Further, it allows us to share the results, knowledge and lessons with other aid organizations,
since we are using common components and can discuss with them from the same viewpoints.

(D) Efficiency
Evaluate the method, procedure, term and cost of the project with a view to productivity.

2) Effectiveness
Evaluate the results in comparison with the goals (or revised ones) defined at the initial or
intermediate stage, and evaluate the attnibutes (factors and conditions) of the results.

3) Impact
Evaluate the positive and negative effects of the project, extent of the effect and
beneficiaries.

C)] Relevance
Preliminary evaluate whether the needs in the country have been correctly identified, and
whether the design is consistent with the national and/or master plan.

&) Sustainability
Evaluate the autonomy and sustainability of the project after the termination of cooperation,
from the perspectives of operation, management, economy, finance and technology.

2 Relation between Five Basic Components and PDM
The five components are used for the evaluation and & selection of a project.
These components are directly connected to the elements of PDM as shown in the Figure in

the following page.

(1 Efficiency
The component "Efficiency” is a measure to qualitatively and quantitatively compare all
resource (input) to the results (output) of the project in order to evaluate the economic
efficiency o cgnversion from input to output.

(2) Effectiveness
The component "Effectiveness” us a measure to evaluate whether the project purpose has
been achieved or not, or to evaluate how much the outputs contributed to the achievement of
the project purpose, or to evaluate whether or not the characteristics of the outputs were as
expected.

Bon
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(4)

)

Impact

The component "Impact" is a foreseeable or unforeseeable, and a favorable or adverse effect
of the project upon society. The evaluate impact, both the overall goal and project purpose
should be referred to in the beginning of the evaluation. Evaluation with this components

could lead to more than the confirmation as whether or not the overall goal have been
obtained. Evaluation with this component requires comprehensive surveys in many cases.

Relevance

The component "Relevance” is to comprehensively evaluate whether or not the project
meets the overall goal, politics of both the donor and recipient, local needs and given priority
levels, in order to decide whether the project should be continued, reformulated or
terminated.

Sustainability

The component "Sustainability” is to comprehensively evaluate how long the favorable
effect as a result of the project can continue after the project has been terminated. Evaluation
with this component is required to decide how much the local resources should continue to
be used for the project, and to evaluate how much the country receiving the assistance has
been considering important. According to OECD (1989), "Sustainability” is a component to
be used for the final test of the success of a development project.

All five components are essential for any of the projects or programs. The five components

give necessary information to the decision maker so that he/she can decide how to approach the next

step. Since each of the five components build on the intervention strategy, they also lay the

foundation for standardization in monitoring and information handling within and among

organizations and agencies.

In practice, each of the five components should also contain project-specific information.
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o

Five Components vs Goal Hierarchy

Sustainability:
Evaluate the extent to which the positive effects as a result of the project will still

continue after external assistance has been concluded.

i

Relevance: _
Evaluate the degree to which the project can still be justified in relation to the national

and regional priority levels given to the theme.

o

Impact: } _ ‘
Foreseenable or unforeseenable, and favourable or adverse effect of the project upon

the target groups and persons possibly affected by the project.

Effectiveness:
Evaluate the extent to which the purpose has been achieved or not, and whether the

project purpose can be expected to happen on the basis of the outputs of the project.

Efficiency:
Evaluate how the results stand in relation to the efforts and resources, how economically
the resources were converted to the outputs, and whether the same results could have

been achieved by other better methods.

Inputs Qutputs Project Purpose Overall Goal

Goal Hierarchy




LIST OF ATTENDANCE

1. The Japanese side

(1) Preliminary Study Team
Mr. Akira Ckuyama
Mr. Norihisa Omura
Mr. Hironobu Okumura
Mr. Koji Kojima
Mr. Masahiko Mizuno
Mr. Takaoki Harada

(2) Embassy of Japan
Mr. Koji Hachiyama

(3) JICA Indonesia Office
Mr. Hiroo Tanaka

2. The Indonesian side

ANNEX XVII

Leader

Technical Cooperation Policy
Technical Cooperation Planning
Technical Transfer Planning
Equipment Provision Planning

Project Cooperation Planning

Second Secretary

Assistant Resident Representative

(1) Center for Skill and \bcationélTraining Development, Ministry of Industry and Trade

(PUSBINLAT)
Mr. Sunaryo
Mr. M. Hanafiah

Head
Chief of the General Affair Division

(2) Sumatra Chemical Development and Training Center (PTKI)

Mr. M. J. Turnip

Mr. Adil Barus

Mr. §. Brahmana

Ms. Mariani Sebayang
Mr. M. M. Simanjuntak
Mr. N. Tarigan

Mr. Mansyur

Mr. T. Purba

Ms. Yenny

Mr. Soekarmto

Mr. Edy Poltak P.

B

Director

Vice Director [T]

Chief of Development Laboratory
Chief of Industrial Chemical Course
Chief of Warkshop

Chief of Instrument Laboratory
Chief of Electric Laboratory

Chief of Mini Plant

Chief of Industrial Chemistry Laboratory
Administration Chief

Staff of Workshop
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PREPARATTITORN o F REPORT

A. Organization of PTKT and the Staff.

1. Organization chart ( Annex 1 ).
2. Member of Staf ( Annex 2 ).

B. Reinforcement program of Staff.

1. Study program of Staff in master course.
a. 2 person cof the graduated.
b. 4 person present activity.
C. 2 person every years.
2. Participation of short time programs for reinfoarcing capability of

the 3taff

a. Short practices in factory : 13 person.
b. Electro platting : 1 person.
c. Glass blowing t 1 person.
d. Welding : 2 person.
e. TS0 14.000 : 1 person.
f. Administration/Management : 15 person.
g. Achivement Motivaticon Training: 19 persagn.

for Trainers

3. Recruit of new Staff.
- No additional Staff.

o

Facilities and Campus.

1. Main Building.
a. Name : PTKT Building.
b. Ares r 6.000 m2
c. Future plan of new building in several years { Annex 3 ).
2. Lecture rooms and laboratgries.
a. Number : 12 rooms.
b. Area of lecture rooms : 890 m2
c. Name and main eguipment of iaboratories ( Annex 4 ).
3. Other facilities. ' .
a. Area of PTKT iibrary 96 m?2 and member of books in each field :
527 item 1027 exemplar, buletin 309 item.
b. Utitity and communication facilities.
- Electric
- Generator Electric
~ Water
- Telephone/Fax
- Loca! Area Netwark
4. Campus areg 8 Ha.
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Operation condition

1. Budget for ceperation and development (Rp).

/ _____________________________________________________________________
' YEAR !'RUTTITNE''  PROJECT ' TUITION T OT AL
R EErE Y SRR e T
v 1995/1996 | 466.502.000 | 59.823.000 ! 292.500.000 ' 818.830.000
' 1996/1997 | 546.902.000 | 85.000.000 ! 410.511.000 '1.042.412.000
! 199771998 ) 671.720.000 | 96.840.000 ! 491.414.000 '1.259.974.000
' 1998/1999 ! 727.417.000 ! 285.000.000 ! 532.000.000 !1.544_.417.000
! 1999/2000 | 819.498.000 | 450.000.000 ! 957.181.000 '2.226.679.000
' 2000/2001 { 962.910.000 } 750.000.000 !1.116.460.000'2.829.370.000
! 2001/2002 11.131.419.000) 750.000.000 !1.294.189.000!3.175.608.000
' 2002/2003 11.329.418.00Q) 750.000.000 !1.320.954.000!3.400.372.000
! 2003/2004 !1.562.066.000) 750.000.000 !1.324.985.000!3.637.051.000
\ _____________________________________________________________________

2. Academy course activity ( Annex S5 ).
3. Shgrt term course activity
- In 1998 ; Electrical, Achivement Motivation Trainning.

Maintenance condition of eguipment.

1. Budgef Maintenance of each tabaratory equipment in 1994-2004 (Rp).

' Y F AR V. RUTITNE | PROJECT : TUTTTON VT 0T AT
e T [T RS S
; 199471995 | 42.000.000 | - ; 27.600.000 | 69.600.000
\ 1995/1996 | 50.300.000 - ¢ 30.900.000 | §1.400.000
y 199671997 | 39.500.000 | - 5 31.025.000 | 70.025.000
T 1997/1968 ! 38.527.000 | - : 26.5300.000 £3.027.000
i 1998/1999 | 40.448.000 | - ' 55.900.000 | 96.348.000
i 1999/2000 | 47.526.000 | - ' 97.500.000 | 145.026.000
v 2000/2001 55.843.000 | - 1 117.300 000 ) 173.143.000
v 200172002 ) 65.616.000 | - 1 135.900.000 | 201.316.000
12002/2003 77.098.000 ) - y 13R.700.000 | 215.798.000
, 2003/2004'; 30.591.000 - v 139.220.000 | 229.811.060

Policy of maintenance bhudget.
- To increase budget for maintenance.

2. Tecnical problems for maintenance.
a. Procurement for renewal equipment and parts.
1). Parts of old models.
2). Budget limited.
b. No recruitment of technicans.



F. D - 1V programs.
1. Cooperation programs with USt.
a. Lectures, FExperiment and practices see guide books
h. Other cooperation.
1). Bdit of curriculum.
Until this moment, it is not necessary to make any changes.
The applied curriculum of D-TV programs it now construct
based on cooperation between PTKT and V1S in the year of
1998.
2). Utitization of lahoratory equipment each others (PTKI-USU).
At the first stage (1 to 4 semester) labhoratory eguipment in
PTKT is complety suffecient, but for nex semester (5 to 7
semester) projection it is to be expected that theve is any
support from USU party in utilizing af laboratory equipment
and there is any support from JTCA party as addition of
taboratory equipment either.
3). Final experiment.
Coopervation with company factory and laboratory of goverment
posession along with education environment as place of final
expetriment. :
4)~. Fxamination of enirance and the end of term.
Ts based on the order of cooperation hetween PTKT and USU
along with under control and responsibility of USU party.

2. Present prvohlems for operating ND-TV programs.
a. Curriculum.
Recause the education of D-TV isg juast run, so up to this
present time, there is no problem.
l.eboratory FEquipment.

o

l.aboratory for D-TV has not completed yet and faor the {emporary
time still joint in D-TTT Iabofatnry. Tn this case wa tzally
expect yvour heip from JICA to complete it.

c. l.ectures and Tnstructors.
The number of lectures available in PTKT is 23 persons. From the
total number it is still less gnd in order to complete it, we
gsk vyour help about the lectures/instructors from USU and
another university.

d. Budget for D-TV program only come from tuation fee.

G. Short term training course.

1. Prospect of short term training course, needs ;
a. Mini plant :
1). Mechanical Maintenance
2). Operation Technology.
bh. Development.

i). Tnstrumental Analysis. 6). Material Test.

2). Patrameter Analysis. 7). Wark shop ; Welding, T.athe.
3). Electron Microsecope. 8). Drawing.

4} . Computer. 9). Tnstrumentation.

5). Rasic Technical Electric.



2. Reinforcement points for activity the short term training corse.
A. Maintenance Fguipment. '
b. Calibration Fquipment,
c. Increaces for new equipment.
d. Cooperation with manufactured and another institute.
Other.
1. Annual report of PTKT in 1998,
2. Guide hook for ND-7T7 and D-TV program.
3. Brochure of PTKY. :
4. Final cooperation agreement for D=1V programs between PTLET-USI.
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o ANNEX .S

ACADE MY COURCE ACTIVITY

Sum of | Number of Sum of
Number of Graduates | Applicants | Graduates
Nu. | Directions | Applicants | Accep Total Sum of Students in 1998 in Several in several
to PTKIon| ted years years (1999)
1998 (1999)
Number of
present
Degree | Degree | Degree | Students
I Il 1 1998
1. | TKID-I 148 148 | 148 | 136 | 160 444 78 150 160
2. | TMID-H 94 94 94 97 95 236 6% 100 95
3. | TKID-IV 43 48 | 48 | - | - 48 - 50 -
4. | TMID-1V 41 41 41 - - 41 - 50 -
5. | TIPDIV 39 39 | 39 | - | - 39 - 50 -
6. | TMP D-IV 51 51 | Si - - 51 - 50 -
TOTAL 421 421 421 | 233 | 255 909 147 450 255

Graduates of PTKI that finished in 1998 accepted on companies and the industrial world and the

Government outhority each other :

NS A LN

Flora Sawita Ltd. Co
Abdi Rakyat Bakt1 Ltd. Co
Ivo Mas Tunggal Ltd Co

SOCI Ltd. Co

Arnihbawana Ltd. Co
Multi Mas Nabati Ltd. Co
Barito Pasifik Ltd. Co

13.
14.

Medan Kening Ltd. Co

PTPN
Army force
PDAM

Torganda Ltd: Co
R.AKLtd Co

Batam Mas Ltd. Co

15. The Quthority Employee
16. RAPPL Co

17. Indah Kiat Ltd. Co

18. KPNLt. Co

19.  Socfindo Ltd. Co

200 BATAN




PTKIEEE R & ERSETHE

]
E ! i
o B = L e
e
%%u&ﬂ i * > - - e
by H
g U
o o o
i P T L
= & =, S 2 e —t
E = =
=1 e m d e e s o e e e e ek a e ammm m e mm e m e o e e = o m e m e = e e e e e e o =
= - o3 -
W.%M-PLE ' oQ - oS
SET Iz g
: ! 2 S
mwﬂw e e e e e e e e e e e m e e e e m e e e e m e e e m e e m e e e e e e e e o
-~ i 9
§ o &= .
TE°E T = o T
& e > = r = e
Dm ¢ =2 —_
fin P U o, T w o m m e e m e © e e e % e o m es e e s e e A e e e m e e e o e e e e me o nt m m e e e
- ! in T @ o o . <
ﬁ i b O OF. oS- ﬂ_a - =
1 - = o et et . « -
: - as o
= = IS Ll 5 LT L JORUR;
' urﬂ Hmu v_vmuv. —t [ N
...... L e e e e e e e e m e m e e m e s m = S m o m m m e o e e e o e e e am ot et e = me = e e me e e = e
3
ﬁmu < =2 B R = e e B~ e e B A BT AR A e -z S l~=]
......... o R
H
W, e e e I .
|||||| e e o e e e e e e e e e o m e m e e e e o e e = e e e e ot = o e e = e e ot o e e e m m e o m—m — -
]
7
: &
\ e
i 5
S z
i
: e
! " e
| - = m = = 8
m : RS G5 i = I o e
= ” ﬁ.Mv % g o5 o %
¢ Mo = == fe2 i =2 ]
...... = m o mm e e e e e m e m = e e e e m s S e e s e e m ok m e m e M e = e A m m e e e e e e o o e e e e
i -5 [on? ha_/
1 ,TA\/% HHM =
§ A W v ) I
] i
f wmhb:ﬁ s ™ b o ! i o e,
. ] m~ s "~ =] N N = 4
S0 ! I 2 N = [ SR ks = N bis o =
2 + - 8 I8 wuB =% s ;
= ! Uy = EDg DD st ot Ak X A B £ 3 ae
: S0 N = mﬂﬂﬁwmuﬁ wﬂnm * W..FJ/. E & AN : k Wm
P EONO S & 5 RO ERSEZR % : EEJ A = & STEBE
PR ONMERE . 3 @71# M.M_A.L i W oW RS o o T EUREE B
-] .:2(@ s — e~ Em.ﬂmmy..ﬂﬁ o3 m& oo W jaE O = —_ ES - N o 2R
" 2 d 85 N aNdddvdeed cdsd o NdsS dTY 8 HSdddd o3 o dod



8L

£ a2 e bl - ko Rad
—_ = =)
o - —_—— < - h
1 (=2 | 7] = L
— b= — t ] o0 e
—t e e i — = ]
— — et i o~ = [ B~
< o —
—— [er B — Feon QR —_—
— o et . — e— — | 1
i I oo | = B —t
= et s} [ B N Pt
— [ B= e e B - Laudd
— )
...... o -:n-:..:-..---..ﬂu.,-nx:-u--u-|-|||-..|-n.-:»-....Aul..»-..-unvn. o e e
oS - 2o
| ] e § oy | w o)
st ! | ] |t ] i
[—) - — — [ o] = -
— = = =t St ] st —
(AN o o T
— | =) [
} [ ! —d et
- St = ==
Eo- < N ~<] < O A e - - - - o R R A < s W ea} -t PSS -t 2
=] ] (=]
[ R —_— et e — [ BN IR i N | N e B - o3 g (W QR
o m uuuuuuuuu
|
,ma B9 1§71 . =
e g B 2F 3 | =
L 1) EoEs = Sk E e 0 = =
&7 o . o S 3
STEER % ¥ B2 au 13 e 1 B oa o " wu%
ST T =888 = taagsE  BEg ¥ mE  Ei
Al 1 Feea - -
O e [ T~ HE . = o [a] = m
=
! Vi ~3
~ o~ v -
3 _ W N =
] z o AN ™~
m ovr HE w.m Il I
= J 1 ﬁ‘m% ki D EoN
E ks < 3 R ] N w% vy |
< red Fm I =~ ™ B o o= =
T~ [ [N} 1 SR oy Wy ! § i %7 a) )
VW e omy - A N e . 2 R m e = T Bm >
EE3 W SEESZD B cZeEwd 1T =3 = 2
- EM v -z b ] I X SR ; B = S =1 T R mﬂm e
2 2078 gEEftiE ¥2 T EIppEE ZsaTEor RE O OBER o
= AEELIE EERSIER S = ErE=Ew BB TER L ™ ™ o &Y=
— — d 8 o d o I =TS e~ ) 2] — —_d o Jdd o N oo T o3 of — = O

— 78—



D=1 VAIYHaZ (XS (

¢ #0D

No #E $f-‘7’~l4
vl R F T 2
vie sk 2
Vil G 2
vid o SN I |
o185 PR I 3
VG LR 3
LT Il 2
vl 8 GRS |
| 9 JEE{lY 2
VIO PR 2

i fw % (llul/)xlti\) 20/5
e}

No F i INETR =
Vit ke 2
V12 A fEReey 2
13 R \J'!'” !
ol 4 I Y (T AR 3
I s I (A A R 3
L6 M 2
O 7 e 2
OB TR 2
QLY k) ¢ 2
VI O i RR{lse i | ]

TSP g (il Hei) 2078
1)

No Ha it 34
Q1 1!!%&{'245/1&23 1k T f
A2 'lillh'ﬂl 2
Al 3 2
ot 4 E 2
Als = ! 3
Ol 6 Awk sk I
A7 B AOMNELSY {
A8 iy (.’#llk'.'jﬁ |
Y IS I A W A U] 2
ofto ﬂ:"'}"’n’r.}:i/n'k}xJ"‘;v I 2
Al 1 2—F Y5 A Y | |
O |12 A v 1 ]

W (L2 2 19,77
L

No Bl i
VI T At Al 2
O 2  BAMUME i 2
AlY T LR 1 !
oA o llau—bdrJIYIF A .
o5 &Y |
8 T ik 2
O 17 Al ARSI &R 11 1
Cl R MEITHHIHE (AMT) |
Vg frEuole— Rk |
VIO $EHR 1
Ot IeBa—d—dT 5y |
Al 2 /T bl ieae® o 2

'lif‘l‘&k(nul/)\"if') m/:h

%)

Vo2 O—m— \ﬂ’;g\

A& #HAMA L IR RS
o FMiaid

PegbeDTox YT

OX{T 00\ O

D’D'\;brp'ooy > bko

Q00K

RFI

Nev £ 734
I A R TR 2
2 S ]
S G mml E 2
4 Y n 3
5 ikt 3
6 ey B 3
7 B t
8 My 1
9 JH?"V/M'I‘L% B 1
O (il hesn !
L Srifieiiih 8 2
W (OEEJas) 195
(7D
No L N 3%
- i;((" SR S B
2 {L" J.le’é i
3 4/11'['( T
4 Al ;f'n 7R
5 4')“)) g (” R RS
ST ke A :
7 ﬂ..; JE |
8 PRI 1)
9 AT S vl M
lli{‘f M(llul/)\’"f\) 20/5
AN
No By {7 3%
(R P 2
27T b LR |
3 T YA ) 2
4 I AR N & prl‘- |
5 (LA 1 3
G 7ML T !
7 ALY L 2
8 T Rl 4
1 B I el 1 (&) |
1O 2= U7 [ 1 2
U (A W T4 I 2
UR P )] 19,77
(I
No Bl It 4
| I'.J},',-‘ e 2
2 W ’% a
3 {tﬁ', 73— 1
N Hi Y 5
‘l f‘licf((nnl/'}:"!ﬁ?!) ”/ﬁ

OS] 25111



ob PSP S polbDBD>BPoOSO L LXTsgexx

bbobbpgo ox s

D~1VH ‘) '\’4 7A(IKI’1§{:&)

¢ -F

No 1 if By
1 2
2 AT 2
I R 2
4 et 2
5  Hee 2
6 M 2
7 TR 2
8 PRGNt 2
9 e 2

N (Dl 2k) 2072
(2250000

Na RE! LY 34
1 IR 2
2 Bt 2
3 B 2
4 ik 2
5 ebkEY 1y 2
6 HRhRIYEL Y 2
7 MUY 2
8 i 3 2
9 @A 2

1 O 4% AR 2

A3 (Fril e 2076
CEA-IUD

No FE IR
1 2 |
2 2
3 2
4 et ?A 2
5 A{lSE1An 2
4§ W?l”’%l 2
7 HEHE] l‘ﬂl 2
8 B0 2
9 v, YRS IR 2

I G /] 197G
LD

No 11 IS0~
1 2
2 ) 2
3 e 2
4§49 2
5 e i 2
6 IRLANT R e 2
A VL SR A [ R e /| 2
8PS g 2
9 BEITAF ]

10 - 5T Tl 2

i &‘((nnl/klm 101

o> PPOOVODO LPPocsx v N

pProOopbobd

O Q0o

i)
G Uﬁuﬂ%?

[OOBIERI 2611

T ICE R A S

A% 47

U
No 1 {7 54
t )\"’,"‘.h‘? 2
2 (L Gl 2
I (AN P 2
4 Mot 2
5 HvIsE 1)l 2
6 BV 1 2
VN { WA RrE 2
8 pEbRmUpg 1 2.
9 RN sy 2
PO =i o= -GS 2
2
lii(\l éck (t N il /J\lﬁ) 20/6
AT
No Bl T3
1 ONCwrw 2
2 NCiy 2
3 KR HCY 1 4
4 WU ©
5 e 2
G Flau)es 9
7 {%bRass | 2
8 4k i 2
9 MR 1 2
10 BTy 2
b (sk 2076
I
No 1 i34
[ s e X WS 2
2 AR 2
EIE RPN 2
4 VT bRFFRA 9
5 /7/1/‘//")//1)\, 4
G A oI 2
7 A NN 2
8 P'lr(l 2
9 AR 1) 2
A S P 4 ) 2071
LD
No PL AN HLA Y
i Xl 39— [
2 dMBETURE (AMTT) 1
3 MR )
4 AN ]
,‘“‘Vm(nnl/knt’j) H/lff




D-

VY ¥ o b (TR

1O9B4KS] 2611 |

CED (5
1o FHH Ny 14 No HE HUT 3L
| ATy 2 I it 2
2 ARV 2 2 N 1 2
3 'J\‘hn 2 3 ’Ié’l]'l‘ ” ?.
4 Bt 2 4 MRV N 2
5 MEISY | 2 5 BRMLIERE 2
6 I'L“{ 1 ('J,LM’.E 2 6 vV MeS S 7N 2
7 ALSRIL 2 T kAR 2
8 Sz e — LK 2 8 i (i 2
9 Al o t 9 Yerpdish 1 |
0 IS ! O At -7 05 M 2
1 -‘»'/L:-—-/’JHJ’@L"' 2
HihrE (Fritl 7 k) 204 WA EC (O ) 19,73
(ZE550D (e
No HH i 44 N ;H» 1 HU #4
! ? et 2 1 LR 2
2 F VU 2 2 A JUw 2
3 LEMRE 2 I o 2
4 GEIGE 2 4 Gl AN 2
5 il 2 5 ol 2
6 iR 2 6 ey 2
7 BV a—=—d—FVFLIH 2 7 #)nE 2
8 RN { 8 Bl 2
9 - ! O I & (| PP N AN B2 |
10 ;‘-"/w»fﬁﬂrk— 1 10 i 12iem 1 1
1] oyl a—H-rad s LY 2 i1 .‘li'lb.‘tl)\. I
Mpeg (L7 k) 1076 i fv B (Ot 2 ) 19,73
s . AN
No ﬂ i1 IENE R Nos F RV
Y1 (1 AR AR R 2 I A F R L 8= LR 2
2 Hih 'r4/v ‘-'---A'érﬁtt 2 2 FLUhIE ML bl 1 2
S| 4| B o N 2 3 i/ s 2
4 Tl R 2 VI A I A i 2
5 e 2 5 PEHLGI 2
6 2 16 l’/ b 1 P
7 -2 7 ¥l bcﬂr 2
8 Al T LR 1 l 8 Z 314y | I
9 v r"’l’/ﬂ?l"‘yl_‘!}/\ } | q 'J\J\l"“ D)
TV A M R T 2 I ,;’C»Lf&m)\fy !
[ I S UL A ] P RHE e | !
12 M- c#/v.\‘--éﬁ{ﬁsﬁéﬂiﬁ ] 12 -5 Ty !
'li{w Bl 2y 2076 U0 A 9] 2076
Clzey b (GASE)!
No 11 17 {37 34 No> 1 1 (v 3
1 (I8/<F 5 i 2 (IR ey 2
2 LU R 01 2 2 AMEBEIETREE (AMT) i
BTl AT KK 2 3 IS :
4 ARSI 2 a e 2
5  ALFSYPTE 2 5 'l“;hnuu)( 4
6 SR LR 2
T AV Y- 2
8 T En ke 1 {
0 ST AR 2
1 ~A 2/ rrlz welb )\',-I- 2
X ”_(\Iiu((llul/)f"m) ”’/ﬁ '] {‘f "-S(<|lnl/:ty?j') 1,/




D= 1V IY o 50 (SRR FOOHAIK )| 2510 )

¢ -7 ]
No a8 RV sh Nu FENE 1w Bk
VAL R 2 oA R o7l 2
2 3 2 R 2
3 B 2 3 R U 2
4 L 2 4 a1 2
5 4By 2 5 b v 2
6 (kAL 2 I I P e\ 1 2
AL 2 A ¢ FUIWEL ) 2
8 iy 2 8 s 2.
9 ’Nli«'l . 2 9 '}\lfun'l l'
[ (B L s 1
N ¥ ({79 Ny B (S k)
(LR (b
St i HH %
R LI 2 FETE IR 2
W) 1488 ok 2 Lo v 1 2
Ista 1 ‘}’ 2 BRI 1 $7 9791 ] 9
Wi 2 L T 2
TR .*.l 2 5 ik !'P'l‘h i 2
RN Nk Tery 2 6 % JJ 2
g 2 7 . : 2
4;4<mm ¥i 2 8 2
R RN { 9 I
I ! 10 2
PEEY e s sle {
i {\/ A (; ] 1”/%!'%) H)/:] ”‘[‘ft:k(l I 1-1/)\_1?&1 1975
W iRl)) RGN
No B Hi i E No HH e
b4 m'l' 2 1A R AL, 2
2 HUERTY I i 12 AT b AT R 2
3 ’(m%ﬁ 1 2 3 Juhlz R 31 2
4 S 2 4 i 2
5 ORTk 2 5 ifn’:f < Ji 2
6 7o 2 6 i 2
T 7T Pl 2 7 AMFEM .
8  ApEAVENRY 2 8 IR 1
9 T by 2 9 /l ;1'{'//4 T AT 2
10 HLERTT MGy 1 1) '35 b AT e 2
PRI FTITE S ] 2 LSl ol 1
NP B (il 2 ey 20 /1 v (il 2 e ; 2076
G20 (AR
FE IS AA1 Mo B 1 i 44
LTI A T 2 { 2
IV R 2 2 ‘ 4
3R RN TR Vi 3 NI {
IRUELTY PILL B 2 4 n i/’:n VAl 2
T W ar i 2
fx‘ﬁH il £ 2
PR IIZIR 2
}Jfldn'/ ’*wr'l : !
L 2 2
! L |
%’»fsﬁh-‘kﬁwé%‘ﬁ' |
s (AMT) f
LR TR Je) 205 ~ IR AP 0/




OUT—-LINE of

LABORATORY EQUIPMENT FACILITIES
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PENDIDIKAN TEKNOLOGI KIMIA INDUSTRI



List of 4aboratories in PTRI

July 3t, 1997

NO Name of lLaboratory Academy Slmr.t "l'(zchni;cm
Course Course Service

{ Chemical Analysis, Organic & lnorganic Chemistry * - -

2 | Industrial Chemistry, Basic Chemistry ® - -

] Physical Chemistry, Physics * - -

4 Chemical Engincering # * -

5 P Mini Plant % * _

6 | Material Test % * -

7 | Work Shop * % _

8 | Mechanical Drawing % % _

9 | Basic Electric * ¥ -

10 { Instrument * -~ -

It | Development - % *

12 | Electron Microsc_:opev * ok #

{3 | Computer ok * -




Equipment list of Chemical Engineering Laboratory

Maker

NO Name Q Ly Model Speciltication
I | llammer Crusher L} Yoshida Seisakusho | 1018-A
2 | Fluid Circuit Friction i Tokyo Meler FCF-200C
Experiment Apparatus ‘ :
3 | Yater to Water lUoatl 1. | Tokyo Meter HEP-200F
Exchanger Bench :
4 | Gas/ Liquid Absorption- 1 Tokyo meler 1 NC-S
Column
5 | Filter Press I § Heiko Seisakusho FP—-128-0r
8 | Bench Type Ball mill 1 trie Shokai SC-n
7 | Heat and Mass Trans- i Tokyo Meter CT-336YF
fer Experimental Unit
8 | Fraclionalion Disti- | Shibata Kagaku. HP-1000B
llation Cxp. Apparatus .
9 | Yapor Liquid 3 Sanyo Physical & SYR-10
Equilibrium Apparatus Chemical
10 | Sieve Cracker Vibrator 1 R1-27
' Screen
11 | Forced Conveclion | Tokyo Mcter THT'T-35000
Heal Transfer Apparalus 7 '
12 { Dimensional Analysis 1 Tokyo Mcter DAN 600
13 { Orifice Meter Inspection i Tokyo Meter 1 OEF 1600~
14 | Thermal Conductivity i Tokyo Meter TC1 1600
of Heat Insulator
15 | Drying of Solid 1 Tokyo Meler DSL-1000
Experimental Apparatus -
I8 | Catalytic Tubular ' 1 Tokyo meter “TK
" Reactor Experiment App.
17 { Fluidized Bed and I
Biower ) :
18 | Roots Blower l Fujigokin Air Fg—-2
Machinery
19 | Gas Chromatography ! Shimazu Seisakusho | GC-8A
20 | Abbe Relractor Meter ! Alago




NO Name Q' Ly Maker Model Specification
1 Valave Unit 1 Mitsui Petor— - Gate Valve 1,2,4,6 B
Chemical, Ltd.
2 [ Pump Unit I Mitsui Petor- * Centrifugal Pump
Chemical, - Lid. Mechanical Scal
5 m3/h * 20m
* Centrifugal Pump
Packing Seal
5 m3/h * 20m
* Plunger Pump
Packing Seal
100 L/h * 7 kg/cm2
3 | Distillation Unit 1 Mitsui Petor— * Distillation Tower
Chemical, Ltd. * Feed Drum
) # Reflux Drum
* Reboiler
#* Preheatexchanger
* Metanol Overhead
Condenser
* Bottom Cooler
* Methanol Srage Tank
* Water Storage Tank
4 | Utility Unit
Steam Boiler 1 Samson Co. Ltd Turbo 200 | 200 kg/h 10 kg/cmﬁ'
Softener
Instrument Air 1 Hitachi Reciprocating 0il Free
Compressor 54 Nm3/h 7 keg/cm? .
Air dryer (Freon Freezer)
Service Air 1 Hitachi Reciprocating Type
Compressor 169. 2 Nm3/h 7 kg/cm2
Cooling Tower 1 Mitsui Petor—
Chemical, Ltd. 12 t/h
Nitrigen Gas 1 Mitsui Petor-
Chemical, Ltd..
Electric Panel | Mitsubishi
Electric Co.-
9 | Instrumentation 1 Yamatake Pneumatic Type

Honeywell




Equipment List of Materinl Testing Labocalory

NO Nawme 0 Ly Mahoer Model Speeilication
| Ultrasonic Thickness 3 Tokyo Keiki Co. UM 1Y)
Meter ‘ .
2 Y UlLrasonic Thicknoss t Teitsu Denst UDM--406 L0799, 9 mun +-0. Himm
Meter Kenkyusho
3 1 Digital Stroin 4 Shionko Tushin PSh =702 230,000 7 430,000 £ 10 6
Indicator Kogyo
4 | Lamino Gauge 3 Densijiki Todustry § LG-32 Non Destructive Film
: Thickness Metre 0.5 mm
5 1 Vickers Harduess | Miatsnzawa Seiki VK12 11 Test Loard 1,5, 10,20, 30
Tester 50 ke
6 | Rockwell lardness | MatLsuzawn Seiki MRKE--12 11 1 Test Loard 60, 100, 150 kg
Tesler
7 | Micro Hardness Tester | - Shimazu Seisakusho | Type-M Lever Method, Loard 157
1,000 gf Perixl 5745 Sec
8 | Portable Brinell ] Tmaiseki PH Stell Baull 5 mm
Hlardness Tester )
9 | Shore llardness | Tokyo Testing SH-D Diamond lHammer 36 g
Tester Machiine Mg,
10 | Universal Tensile | Mackawa Testing MR-20-CT Max Capacity 20t
Tesler Machine
L. ] Charpy Impact Test l Mackawn Testing ANO 30 1C | Energy, 30 kg-m
Macliine Machine Augle 1415 degree
12 | Ultrasonic Flaw 2 Tokyo Keiki SM-90 Frquency 0. 4710 Mz
Delector Range 10710, 000mm
t3 | Maguetic I'law 2 Densijiki Incustey | UM-6CF Magnet MoLive Force
deLector 5, 900 AT
i4 { Surface Roughness 2 Milsuloyo 402 178 Ra R 0. 01750 um
Tester Manalacluring Rz Rmax 0. 17250 wm
{5 | Vibro Meter l Akasi Seisakusho AVH-104A 571,000 o/s
16 | Corrosion Tester 1 Nakagawa Boushokua PMOC- -1 10 V150 v
Kogyo o
17 | Potentimetlric L Kyolo Desi Kogyo PT-02 07 +-1,000 a¥, 0714 PH
Titrator
18 | Metallurgical Microscope] |1 Olypus Optical BHM- L. Magnification 1, 0G0
‘with Camera PM-1OAD
19 | Profile Projector | Mitsutoyo Mig. PJ-260C Resolution 0,001 wm
20 | Traveling Microscope L Shimazu Seisakusho | A101-- 130 Horizontal 200 mn
. Yertical 160 mm
21 | Specimen Dryer | Marumoto Kogyo 8303 Blower 0.9 m3/nin
22 | Mounting Press 1 Marmmoto Kogyo 2426 Hydraulic Press 4, 000 kg
21 | Metallographic | Marumolo Kogyo 65258 228 mm 300 rpm-
Pregrider
24 | Metallographic | Matrumoto kogy 5627 300 mm 500 rpm
Polisher
25 | Black lLight 2 Denshi jiki BS-101
Industry Co.
26 | Sump Kit | Marutoyo Kogyo A B
27 | llestrie Crucible | I'suzu Seisakusho PR-18 2200V, 1200 C
Furnace with Temp. Contrbller
28 | File for Hardness [ Yomato Scientiflic
Checker Tool Lub,
29 | Standard Pieces for 2 Yamato Scienlific
Spark Test Tool lLab.
30 | High Speed Cutter L
31 | Electric Balance | Chyo Batance
Corpotralion
32 | Standavd Micro 4 Yamalo Scientilic
Structure Tool Lub.
33 | Standard Block for 20 Yamato Scientifie

Hardness Tester

Tool lLab.




Equipment List of Work Shop

NO Name Q Ly Maker Model Specilication
1 | Lathe Machine 2 Tuda Mfg. Co. PROS 380V, 3. Tkw
’ . 400%620
2 ] llorizontal Milling 1 lwashila NK-65 380V, 1.5kw
Machine ‘ Industrial Co.
3 ] Vertical Milling | [washila NKY-1
Machine ’ Indusirinl Co.
4 Shaping Machine [ Uchida Machine SUb-550 380V, 1. 8kw
Industry _
5 | Universal Grinding 1 Kondo Machine ftigloss—
Machine Work 450-11. TS »
5 Vertical Boring Machine 2 Kira lron Work Co. | KRTG-480 380v, 1. 5kw
7 | Bench Drilling Machine 2 Kira lron Work Co. | NSD-110
8 Bending Machine 1 Moguchi Press Co. | S-3
9 | Roll Machine | Noguchi Press Co. | RK-613
10 | Shearing Machine 1 Noguchi Press Co. ) N§-1504
11 | High Speed llydraulic 1 Murahashi Mlg. | KLLSER 180 | 200V, 0. 4kw
Hack Sawing Machine :
12 | High Speed Cutling 1 Hitachi Koki
Machine
13 | AC Arc Welder 2 Osanka Denki BCP 220V, 1OKVA
Miller
{4 { TIG Arc Welder 2 CK Worldwide Co. Gold Seal
‘ Inverter 140
15 | Gas Welder 5




of Electric Laboratory

Name Q' ty Makor Moda | Spcéi fication
Electric Machine 1 Azma Electric ADAM-220 ¥I Motor — DC Generator-
Experiment Unit DC Motor
Electric Maclhine | PTKI 1 3 Phase Molor-Generalor
Experiment Unit _ ’
Electric Machine I P I' Phase Motor-Generator
Experiment, Unit
Electronics Device 3 Shimazu Seisaku ECP-100
Board Set
Digital IC Experiment 3 Shimazu Seisaku DLC--100
Board Set
Electric Control 2 Shimazu Seisaku EMC-20
Experiment Apparaius
Logic Cireunit A Shimazu Seisaku DCA-S
Experiment Appatratus ) .
Portable Frequency 2 Yokogawa Electric 2038
Meter
Earth Tester 2 Yokogawa Electric 3235
Pocket Tachometer l Yokoguwa Llectric 3632
Clip Tester 1 Yokogawa Electric | 2439
Magnetic Field Test l Hioki L. E. 3124
pack Corporation
Universal Bridge . | Ando Eleclric Co. LCR &
PhoLto Corder : i Yokqgnwn Electric | 290
AC Yoltmeter 5 Yokogawa Eleclric | 2013
AC Ammeter 6 Yokogawa Elcctric | 2013
DC Voltmeter ) 4 Yokogawa Electvic | 2011
DC Ammeter Yokogd Yokogawa Elcctric | 20101t
Three Phase Watt Yokogd Yokognwa Elcctric 2042
Meter
Single Plhase Walt Yokogd Yokogawa Eleclric | 204t
Meter
Power Factor Meter Yokogd Yokogawa Electric | 2039-02
Portable DC Volt/Amp 3 Yokogawa Bleclric | 2012
Meter
Standard DC Yol L/Amp 2 Yokogawa Electric 371000 ¥ 7 Range
Meter 1/30 wA 10 Range
Standard AC Vol t/Amp p) Yokogawa lleclric 30/750 ¥ 6 Range
Meter 0.15/30 A 8 Range
DC mA Meler i Yokogawa llecctric | 2011 10/30 mA
Electric Galvanometer 1 Shimazu
Oscilloscope 2 Yokogawa Elcctric | 3666
Lux Maler H Yokogawa Electric 3254
Recording Oscillograph { Sanei [astrument 5140
Meger ’ 2 Yokogawa Electric 3248 24
Digital Mulli Meler | Soar Corporation SOAR 3430
Portable Kolilrausch L Shimazu Scientilic | BP-624
Bridge




Louipment List of Instrumentalion laboralory

NO Name Wiy | Moker Model Specilicnt fon
\ Process Feoed Back 2 Tokyo Meter PRIPT PID control for (low,
Control Unit TES32N ress., Level, Temp.
2 Control Recorder | Yoma lake Honewel ! NUl, 222-- Pheumatic
X
3 Programmable Controller 1 Yokoponwn Electric | SLPC-171 Programmable Control
*{
4§ Temperature Recorder { Yokogawa Electrie | ER 186
GIICA
5 | Field Type Diff. Press. | Yamatake lonewell | KFNBI2Z Preumatic
Contraller
6 Potentiometor 24 Yokogawn Blectric | 27241
7 | Digital Manometoer 2 Yokogawa Hleclric | 2651-23
8 Portable Digital | Yokopawa EBlectric | 2769
Manoumeter
9 | Pressure Tester | Nagano Keiki PD-12 Dead Weight Type
10 | Pneumatic Pressure | Yokogawa Blectric | 2056 23
Standard
It | Portable Recorder 1 Yokogawn Efectric | 3057-23
12 | Portable Hybrid | Yokogawa lilcatrice 3058
Recorder
13 ] Portable NDoubie t Yokogawa Bleclric | 2769
Bridge
14 | Differential | Yomalake Honeywell § NDP-1] Phcumatic
Transmitter
15 | Differential 1 Yamatake Honeywoll | NDP-33 Pnewsatic (007600 mulf20
Trnsmittoer
16 | Differential | Yamuatake Honeywell | KDIZ22 Eleclronics
Transmotter
17 | Level Transmittler | Yamatake Honeywell | NQL21O-
5INI3OTWX
18 | Pressure Gauge § Nagano Keiki Diaphtagm Type 10 kg/em?
19 { Prssure Gauge | Noguno Keiki Bouwrndon Type 10 kg/cwm?
20 | Orifice 3 Suido Kiko Kaisha | WAWAC 50 mm
21 | Bimetal Thermomcter 2 Sato Keiryoki 07 L00C & 200C
22 | Thermocouple 12 Yokogava Electric 1C % 2, CA * 10O
23 | Thermister Thermometer 1 Tkara Mister
24 | Aspiration Psychro- | [suzu Scisanku
meter
25 | Vacuum Gauge 4 1 U-tube type (Mercury)
26 | Coulrol Valve ! Yamatake Honeywell | HLSOL09- Bigpheagm Type Actuator
LOFSCAL
27 | Yenturi Type IFlow 1 Suido Kiko Kaisha | WMAC
Moter :
28 | Oval Ilow Meter t Oval IFlow Metet 10514~
Lhi-Cri2
29 | Turbine Flow Meter 2 Nito Seikoe KA 50 FB
30 | Mini Yacuum Pump 2| Yamnto Scientific | £D 52
31 | Alr Compressor 1 Hitachi 0.75-9.57 | 9.5 kg/em2 0.75 kv
32 | Air Coumpressor l titachi 0.2 OP-55 | 5.0 kg/em2 0.31 kv




Bguipment List ol Development Laboralory

NO Nawe G Ly Muker Moded Specilicention
(Experimenlal fquipment)
25 | Constanl Temperature 2 Yamato Scientilic BK-42 2.3 KW
Yater Bath Co.
26 | Water Bath 2 Yamato Scienlific | BS-65 0.5 K¥
Co. :
27 | Water Bath Incubatlor | Yomato Scienlific BT -46
Co.
28 | Incubator ! Yimalo Scientific IS 8l
Co.
[ 29 | BOD Incubator i Yamato Scienlifie B-2
Co.
30 | Dry Oven 2 Yamato Scientiflic | D§-42
Co.
31 | Constant Temperature 1 Yamato Scientilie | DK 62
Drying Oven Co.
32 ] Vacuum Drying Oven 1 Yamalo Scientilic | DPF-31
‘ ‘ Co.
33 1 Matfle Furnace | Yomato Scientific | Fp-}
Co.
34 | Magnet Stirrer 2 Yamato Scientific | M-66
Co.
35 | Auto Stirrer [ Sugiyama Kankyo
Kaganku Kili
36 | Shaker ! Yamalo Scicntific | SA-31
], Co.
37 | Ice Maker ] Hoshizaki IM-40H 1.4 KVA
38 | Automatic Water 1 Yamalo Scientific | WA-52
4 - { Purification Co.
39 | Ultrasonic Cleaner 1 Branson B-321
40 j Ultrasonic Cleance 1 Rionson Hﬁ) 248 W
41 | lland Press t Shimazu Seisalu 35P--10
42 | Handy Aspirator 1 Yamato Scienlific | WP-25
Co.
43 | Mini Yacuwm Pump 2 Yomato Scienlilic | P -5l
Co.
45 | Micro Kjeldahl | Sugiyama Xankyo
Distillation Apparatus Kagaku
46 | Ton Exchanger 1 Organo Anion & Cation
48 | Cenivifuge { Kokusan H-180
19 | Glass Blowing I




Lguipment List of Llcetron-Micriscope Labpratory

NO Neune Q Ly Maker Model Specilicalion
L | Scanning Elcctron | Shimazu Scisakusho | ASM=8T Resolution 100 A
Microscope
2 | Scanning Llectron 1 Shimnzu Scisakusho | ASM-SX Resolution 100A
Microscope with X Ray 0.89 A 7 UL6 A
X~Ray Analyzer
3 lon Couler { Fike Engincering 1C-50 Gold Conting on Sample
‘ for SEM
1 Compact Coaler t Shimazu Scisakusho | CC-50 Carbon Coaling on Sample
. for SEM
5 [ Thermal Analysis System l Shimizu Scisakusho | DT-308 Temperature Control Unit,.
~1999K ~ +1999K +-0. 1%
hSC-30 Ditferential Seanning
Calorimeter Unit
DTA-TG Thermogravimelry & Differ-
entinl Thermal Annlysis
TMA-30M Thermomechanicnl
Analysis
S8C-130 Samiple Sealer and
. : Crimper
EGA-30 Evolved Gas Analyzer
6 | Nuclear Magnetic ‘ i Hitachi Scisaku R-21B Nucteus (1) 11092 Gauss
Resonance Spectrometer Resolution 0. 4ilz
7 | Biologic Microscope 1 Nikon - Anti-Mould

with Photo Camera

Magnilicalion 1,000
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Past Record of Short Course Training at PTKI1

July 31, 1997

Date Name of Period Number of Participated
Course Trainee Company and Universily

Apr. 1985 | Mcchanical Maintenance 4 Weeks 34 General

July 1985 | Operation Technology 5 Weeks 34 PT Arun

Mar. 1986 | Operation Technology 4 Weeks It General

Jan. 1987 | Operatlion Technology 3 Months 4H PT Arun

Apr. 1987 | Operation Technology 3 Months 46 PT Arun

Jan. 1988 1§} Operation Technology 3 Weeks 16 Mobil Qil

Feb. 1988 | Operation Technology 4 Days 4 Mobil Oil

Mar. 1988 |.lnstrumcntation 3 Weeks 16 PT Arun

Mar. 1989 | Mechanical Mainlenance 4 Wecks 30 PT Arun

Jun 1990 | Operation Technology 10 weeks 17 PT Arun

Apr. 1992 | Electron Microscope 4 Days 25 “USU & UNOM
Technology

Jun 1992 | Operation Technology 4 Wecks 17 PT Bakrie Kasei

Des. 1992 | Basic Mechanical Drawing 12 Days 18 Target Company AASMI

Apr. 1993 { Chemical Analysis lnst- 3 Days 21 Target University
rument Technology HEDS

Apr. 1993 | Chemical Analysis Insi- 6 Days 20 Target University
rument Technology HEDS

Apr. 1993 | Chemical Analysis lnst— 3 Days 21 Targel Universily
rument Technology HEDS

Jan. 1993 | Operation Technology 4 Weeks 30 T Bakrie Kasci

Feb. 1993 | Operation Technology 4 Weeks 30 T Bakrie Kasei

Apr. 1993 | Mechanical Maintenance 2 Wecks 10 PDAM Tirtanadi

May 1993 | Personal Computer Class 274 weeks 10720 General

Continued /person /ceourse

Oct. 1993 | WasLe Water Analysis 2 Weeks 3 PD ANT (Drinking Water)

Jan. 1994 | Chemical Structure 2 Weeks 30 Target Universily
Elucidation HEDS

Feb. 1994 | Operation Technology 4 Weeks 40 Pt SOCH




July 31, 1997

__Past Record of Short Course Training at PIKI

Date Name of Period Number of Participatled
Course Traince Company and Universily
Apr. 1994 § Qualily Control Technology 2 Weeks 16 PT SOCH
July 1994 1 Achicvement Motivation I Week 60 PTKIl & IKIP
Training for Traince
July 1995 | Achicevement Maolivalion 1 Week 90 PTKL & IKIP
Training lor Traince
Aug. 1995 | Operation Technology & 2 Weeks 10 PT Sari Inco Food Co
Mechanical Maintenance
Sep. 1995 | Operation Technology & | Wecks 20 PT Sari Inco Food Co
Mechanical Maintenance
Nov, 1995 | AAS, IR, GC Technology | Week 3 1K1P
Dee. 1995 | GC Technology I Week 3 NGO, STTC
Jan. 1996 | Industrial Water 2 Week 45 LKIP, UDA, UNOM, PTKIL
Mar. 19967) Chemical landling I Week 15 PT Dino Nugi
Mar. 1997 | Glass Blowing I Week 25 IKIP, UDA, UNOM, PTKI
Mar. 1997 | Coconut Oil Processing I Week 25 House Wile
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