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INTRODUCTION

The Evaluation Teams

The Japanese Evaluation Team (hereinafter referred to as "the Japanese Team")
orgaﬁized by the Japan International Cooperation Agency {hereinafter referred
to as "JICA"), and headed by Mr.Toshio Hirai, JICA, visited the Republic of
Indonesia-from 21 March to 29 March 1994 in order to jointly evaluate with the
Indonesmn Evaluation Team (hereinafter referred to as "the Indonesian Team")
the achievement of the Japanese Technical Cooperation for the Project on Image
Processing Technology for Oil and Gas Study (hereinafter referred to as "the
Project”) on the basis of the Record of Discussions signed on 21 August 1989

{hereinafter referred to as "the R/ D).

The Japanese Team discussed and studied together with the Indonesian Team
regarding the achievement, impact, sustainability and the future cooperation of

the Project.

Through careful studies and discussions, both sides summarized their findings

and observarions as described in this report.

_47__



2. Schedule of the Japanese Fvaluation Team

Date

Schedulé

16 March 1994

18 March 1994
19 March 1994

21 March 1994

272 March 1994

23 March 1994

24 March 1994

25 March 1994

26 March 1994

28 March 1964

17 March 1994

AM.

P.M,

AM.
P.M.

(Consultant)
Meeting with the Japanese Experts

Meeting with the Japanese Experts
Meeting with the Indonesian Counterparts
Meeting with the Indonesian Counterparts
Meeting with the Indonesian scientists /
engineers about the effect of technology
transfer

(Evaluation team)

Discussion with the Japanese experts about
the confirmation of schedule o
Meeting with the Indonesian scientists /

engineers

Meeting with the Indonesian Counterparts
Meeting with the Indonesian Evaluation Team

Plenary Evaluation Mee tng

Signing the Joint [valuation Report
Joint Committee Meeting

Drafting the Minutes of Discussions

Signing the Minutes of Discussions

.— 48 —




3.

3-1

Attendance

jépanese Side

1) Japanese Evaluation Team

Mr.Toshio Hirai
Mr.Hideaki Yabe
Dr.Koichi Acyagi
Mr.Seijiro Hayakawa
Mr.Koya Tsukada
Mr.Hisaya Wada

2} The Japanese Expérts

Mr.Tsunekazu Ajiki
Mr.Koji Tsujii
Mr.Yuichi Maruyama
Dr.Toshiaki Hashimoto
Mr.Isao Murakami

3) JICA Indonesian Office

| Ms. Fumiko Yamada

- Leader

- Technical Cooperation Planning

- Petroleum Geology

- Compﬁter / Image Processing / Remote Sensing
- Project Data Collection

- Coordinator

- Chief Advisor

- Coordinator

- Petroleumn Geology

- Remote Sensing

- Computer / Image Processing



3-2

Indonesian Side
1) The Indonesian Evaluation Team
Dr.Priyambodo Mulyosudirjo - Director, Research and Development Centre

for Oil and Gas Technology "LEMIGAS”,
Head of the Project '

Dr.Bona Situmorang - Head, Research and Development Div. for
Exploration Technology "LEMIGAS"
Ir. Subijanto - Head, Research and Development Div. for

Exploitation Technology "LEMIGAS"

2} Indonesian Counterparts

Drs. Sarjono Dipowirjo - Deputy Head of the Project

Ir. Muhamad Husen, MSc. - Research Geologist

Ir. Sukismoyo Pusocko - Assistant Research Geblogist' |
Ir . Herru Lastiadi Setiawan - Assistant Research Geologist - '
Drs. Hermansyah ' - Assistant Research Geophysicist
Drs. Adji Gatot Tjiptono . - Assistant Research Geophysicist
Drs. Heribertus Joko Kristadi - Assistant Research Geophysicist
Ir, Heru Riyanto - Assistant Research Geophysicist



IT.

METHODOLOGY OF EVALUATION

Evaluafors
Indonesian Side : The Indonesian Evaluation Team
Japanese Side : The Japanese Evaluation Team

Materials for Evaluation

In order to evaluate the past performance and achievement both quantitatively

and qualitatively, the following materials were used as reference:
(1) The Record of Discussions (The R/D)

(2} The Minutes of Discussions, the Annual Work Plans and other documents
agreed on or accepted in the course of implementation of the Project

(3) The Logical Framework shown in Annex 1



IT1.

BACKGROUND AND SUMMARY OF THLE PROJECT

Briel Background of the Project

The Government of Japan and the Government of the Republic of Indonesia have
been cooperating with each other in implementing the Project for the purpose
of transferring appropriate technology in the field of the Image Processing
Technology for Oil and Gas study and thus contributing to the effective
exploraton of oil and gas in the Republic of Indonesia.

Objectives of the technical cooperation: during the term of the cooperation are to
transfer appropriate technology to the Indonesian counterpart personnel so as

to enable them to carry out the activities of the Project.

The appropriate technology transfer to the Inddnesian co{mterpart personnel
has been and will be done in the following three fields :

¢ Computer / Image Processing

¢ Remote Sensing (R/S)
¢ Petroleuin _Geology

The Project has been conducted at the Image Processing Laboratory of Research
and Development Centre for Oil and Gas Technology "LEMIGAS"(hereinafter
referred to as "LEMIGAS").

Chronological Review of the Project

The chronological review of the Project is shown in Annex 2.

Objectives of the Project

Objectives of the Project are to facilitate the research and development_in Image
Processing Technology and to apply them to the method of exploration of oil and
gas in the Republic of Indonesia.

Tentative Schedule of Implementation

The Tentative Schedule of Implementation is shown in Annex 3.
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IV.

1-1

1-1-1

1-1-2

RESULTS OF EVALUATION

Output of the Project
Technology Transfer through the Project

Status of Technology Transfer
The present status of the Project is summarized as follows :

- Schedule of Implementation and Accomplishment shown in Annex 4

- Technical Cooperation Programme and Accomplishment shown in
Annexes 5 and 6

= items of Technology Transfer shown in Annex 7

In preparing images and geological maps, the Indonesian counterpart personnel
have obtained the appropriate technology from the Japanese experts.
It is recognized that they have reached the level of competence to apply the

technology in the oil and natural gas exploration.

Final Goal of the Project _ _
The Japanese Consultation Téam and the Indonesian Team discussed thoroughly
in April 1993, and agreed that technology transfer would be completed by
reaching the final goal. The Final Goal is shown in Annex 8.



1-2  Activities of the Project

The Image Processing Laboratory is one- of the resea.n‘ch_laboratories within
LEMIGAS. LEMIGAS organization structure as of 1 March 1994 is shown in Annex

0.

1-2-1 Management of the Image Processing Laboratory _
Various documents were prepared in cooperation with the Japanese experts
which describe how to manage the Image Processing Laboratory. Those

documents are shown in Ammex 10.

1-2-2 Regular Meetings in LEMIGAS L
The Japanese experts and the Indonesian counterpart personnel frequently
conducted regular meetihgs under the supervision of the Director of LEMIGAS.
‘The list of regular meetings held in LEMIGAS is shown in Annex 11.

1-2-3 Case Studies . -
Case study is very important to study the applicability of remote sensing. A total
of 6 case studies were carried out as shown in Annex 12.

1-2-4 Seminars . ‘ .
A total of 4 seminars have been and will be h_eld duriﬁg ‘the period of the Project
with participants from private companies and governmental organizations. The
list of seminars is shown in Annex 13.

1-2-5 Contract Services
The Image Processing Laboratory was involved in a contract service awarded by
Meobil Oil Indonesia.

1-3  Cooperation with other Ixistitutions
The Image Processing Laboratory was frequently visited by Indonesian

engineers / scientists from other scientific institutions, and they made technical
discussions. The list of recent principal visitors is shown in Annex 14.

G
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2. Input o the Project
2-1  Schedule of Implementation and Accomplishment

The accomplishment of the Project based on the Schedule of Implementation is

shown in Annex 4.
2-2  Input by the Japanese Side

2-2-1 Dispatch of the Japanese Experts and the Survey Teams
JICA has dispatched nine(9) long term experts and twenty-four(24) short term
experts and also, sent seven(7} survey teams in relation to the Project as shown

in Annexes 15 and 16.

2-2-2 Training of the Indonesian Counterpart Personnel in Japan
Twelve(12) Indonesian counterpart personnel have been trained in Japan as

shown in Annex 17.

2-2-3 Provision of Machinery and Equipment ‘
Up to now, the machinery, equipment and materials equivalent to ¥259,831,000
have been provided by the Japanese Government through JICA as shown in

Annex 18.
2-2-4 Expenses provided by the Japanese Side

Up to now, the total expenses of the Project by the Japanese Side was ¥715,639,000

as shown in Annex 19..



2-3

2-3-1

2-3-2

2-3-3

2-3-4

Input by the Indonesian Side

Allocation of the Indonesian Counterpart Personnel and Administrative

Personnel
To date the Indonesian side has allocated the personnel as shown in Annexes 20

and 21.

Purchase of Machinery and Equipment
The machinery and equipment purchased by the Indonesian side with the total

cost of Rp.48,650,000 is shown in Annex 22.

Renovation of the Laboratory _ .

The Laboratory was renovated by the Indonesian side with the cost of
Rp.55,000,000 in 1990 and 1992,

Expenses provided by the Indonesian Side

The total expenses of the Project by the Indonesian side was Rp.850,000,000 as

shown in Annex 23.

~10-
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3-1

3-2 -

Impact of the Project

Details of Impact

After discussing with Indonesian scientists / engineers, the following results

have been acquired :

(1) The Project contributes to scientific institutions through technical

discussions and seminars.

(2) To promote cooperation with scientific institutions, the Project has provided
various technical services in the field of image processing technology.

(3} Requests 0 the Image Processing Laboratory :
- Holding seminars to disseminate new technology and information
- Further technical advices
- Joint research
As a result of the implementation of the Project, there is a great expectation from
other scientific institutions for Image Processing Laboratory to play a major role
in providing techmnical consultation services in the future. '
Dissemination of Impact and the Range of Beneficiaries
(I) It is obvious that the Image Processing Laboratory can contribute to the
development of the oil and gas industry by implementing the research
activities in closer cooperation with other scientific institutions.
(2} The Image. Procéssing Laboratory disseminated the technology obtained

during the Project to other scientific institudons and private companies by

providing technical consultation services.

o



4,

4-1

4-2

4-3

The Prospect of Sustainability
The Prospect of Sustainability from the Organizational Aspect

{I} The Image Processing Laboratory is firmly positioned in LEMIGAS
organization structure and will have encugh resources and capability to
sustain the achievement already acquired through the Projéct and to execute
the future programmes. _ _ '

(2) It is believed that the Image Processing Laboratory has sufficient
researchers to manage and implement the research and technical

consultation activities.

The Prospect of Sustainability from the Financial Aspect

(1) As the Image Processing Laboratory is a formatl entity in the organization
structure of LEMIGAS, it will continue to be supported and sustained after the
termination of the Project. '

(2) LEMIGAS has a plan to increase its revenue by undertaking contract research
activities with industry. It is likely that part of the cost to manage the Image
Processing Laboratory will be funded by these contract research activities.

The Prospect of Sustainability from the Human Resources and Technical Aspects

(1) Appropriate Japanese Experts were dispatched to transfer the necessary
technology and -thus contributed to the Image. Processing Laboratory's
sustainability to enable it to be administered adequarely.

{2) The Image Processing Laboratory has enough' qualified researchers.

(3) It is considered that researchers who have received technology transfer can

advise their colleagues and subordinates by using standard procedures,

manuals, textbooks, and seminar materials.

“12-



4-4

Other Administrative Consideration

(1) It is desirable for researchers who have received the technology transfer to
be retained by LEMIGAS to work at the Image Processing Laboratory.

(2) It is important for the Image Processing laboratory to cooperate with other

scientific institutions to develop technology.

-13-
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EVALUATION

Technology Transfer

The evaluation was made based on the Technical Cooperation Progranune and the

Iterns of Technology Transfer as shown in Annexes 5, 6 and 7.

In general, most of the items of the technology transfer agreed upon in the R/D
have been successfully implemented and reached the Final Goal as stipulated in

Annex 8.

Training Programme of the Indonesian Counterpart Personnel in Japan

The training programme of the Indonesian counterpart personnel in Japan
covered all areas as stipulated in the R/D. They expressed their satisfaction of the
training programme prepared by JICA. '

Maintenance and Operation of Machinery and Equipment

The machinery and equipment provided by JICA, as shown in Annex 18, have
been put into practical use and are weli maintained.

-14- _ g [ .



VI.

CONCLUSION

As a result of the discussions, the Joint Evaluation Teams reached the following

conclusions :

(1) In general, most activities of the_ Project as outlined in the R/D are coming to

the final stage of implementation.

(2) The successful implementation of the Project is largely due to the effective
and sincere cooperation between the Japanese authorities and experts, and
‘the Indonesian authorities and counterpart personnel, who have overcome
most of the difficulties in the course of implementing the Project.

(3) It is considered that the Indonesian counterpart personnel will be able to
carry out research activities, technical consultatdon services, and seminars by

' themselves.

In conclusion, both Teams agreed that the techpology transfer would be
completed as planned and the Project should be terminated on 20 August 1994 as

scheduled in the R/D.

_'51_



VI1I.

RECOMMENDATION

Based on the mutual basic understanding that the continuation of the research
activities of the Image Processing Laboratory is necessary' as a long term
prograinme for the progress in the Republic of Indonesia and, at the same time,
the self-rel_iance of thé Image Processing Laboratory is very important to sustain
the capabilities fostered from the results of the Project, both Teams agreed to

recommend the followings :

(1) That the Indonesian side takes measures to fully utilize all of the Image
Processing Laboratory facilities, to establish collaborative relationship with
other scientific institutions and the industry, to develop image processing

technology and (o generate income.
(2) ‘That the Japanese side takes measures to facilitate any_possible"governmental

and non-governmental cooperation to enhance the progress of the Image
Processing Laboratory after the termination of the Project.

-16-
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Annex 2-1

CHRONOLOGICAL REVIEW OF THE PROJECT

Year | Month | | ‘Events:

1987 Jul, The Government of Indonesia requested to the Governmem of
Japan for the technical cooperation.

1988 May | Dispatch of the project formulaton survey team by ]ICA

1988 Nov.- |Dispatch of the preliminary survey tear.

Dec.

1989 May | Dispatch of the expert survey team .

Aug. |Dispatch of the implementation survey team.

1996 Mar. | Training of the Indonesian counterpart personnel in Japan (3
persons: remote sensing, petroleum geology, computer/image
processing). _

‘Jul. Dispatch of the long term experts (3 -persons: chief advisor,
remote sensing, computer/image processing).

Dispatch of the short term expert {petroleum geology).

Aug. Dispatch of the long term expert (petrocleum geology).

Sep. Dispatch of the short term expeft {5 persons: UPS installation,
image processing system installation, film writer installation,
Terra-Mar installation, computer software).

Dispatch of the technical guidance team.
Dec. stpatch of the short term expert ( 1 person l‘erra-Mar
: operation).

1991 Mar, |Dispatch of the short term expert (1 person: photogranunetry).
Dispatch of the technical guidance team.

May i Dispatch of the short term expert {1 person: remote sensmg
geology). .

Training of the Indonesian counterpart personnel in Japan (1
| person: petroleum geology). : . _ .
Jun. Dispatch' of the long'term expert (1 pérson:.coordinatbr). ‘
Dispatch of the short term expert (1 person: computer geology).

Jul. Training of the Indonesian counterpart personnel in Japan
(1 person observation).

Aug. Dispatch of the short term expert {1 person remote sensmg
geology).

Oct. Training of the Indonesian counterpart personnel in japan '

{1 person: computer/image processing).
Dispatch of the short term expert (1 person: digital image
processing).

_64__




Annex 2-72
CHRONOLOGICAL REVIEW OF THE PROJECT

Month | : Events

Year
1992 Jan. Dispatch of the short term expert (2 pérsons: UPS inspection,
remote sensing environment).
Dispatch of the technical guidance team.
Jun. Dispatch of the short term expert (1 person: video‘gra{nmetry)'.
Dispatch of the long term expert (1 person: computer/image
processing).
Jul. Dispatch of the long term expert {1 person: chief advisor).
Adg. |Dispatch of the short term expert (1 person: petroleum geology).
Oct. Training of the Indonesian counterpart personnel in japan (3
' persons: remote sensing, petroleum geology, computer/image
processing).
1993 Jan, Dispatch of the short term expert (2 persons: film writer
inspection, GIS). '
Apr. Dispatch of the consultation team.
Jun. Dispatch of the long term expert (1 person petroleum geology).
Jul. Dispa:tch of the short term expert (1 person: microwave remote
{ sensing).
Sep. Dispatch of the short term expert (1 person: terrain information
processing). ' _
Training of the Indonesian counterpart personnel in Japan (2
persons; observation).
Nov. Dispatch of the short term expert (1 person: remote sensing
geology).
1994 ‘Feb. | Training of the Indonesian tounterpart personnel in Japan

(1 person: computer/image processing).

Mar. |Dispatch of the evaluation team. ‘ _
Dispatch of the short term expert (3 persons: UPS inspecton,
image processing system, general system).
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1. Computer/Tnage Processing

Annex 7

[TEMS QF TECHNOLOGY TRANSFER

T - C P

Details in Development

Goals

- Fupdamentals of
image Science

« Fortrat Language
- Fundamentals of [mage Science

- System Mainbenance

* System Uperation
- System Maintenance

- System Operation
- Regular Maintenance and Management
+ Actions for Machine Trouble

« Image Display « Input + Operation
< Qutput

- Image Transformation| - Pre-processing * Software Pevelopment
- Case Study

» Enhancement of Image | : Main Processing - Software Development
« Case Study

» Image Scanning « Input * Qperation

2.R

emote Sensing

- Fundamentals of
Remote Sensing

» Basic Principles

- Pigital Image Processing
> Applied R/S

» Reading Circle

+ Acquisition D'f. Knowledge
of Fundamentals

- Sensor Physics

+ Basic Principles

» Acquisition of Knowledge
of Fundamentals .

» Interpretation of
R/S Image

- TERRA-MAR

* Pre-processing

- Main Processing

» Input-Oubput

- Classification

» Preparation of Manual
» ase Study

» Data Management
« Jmage Processing
- Case Study

- Ground Truth

» Case Study

« Case Study

3.p

etroleum Geology

- Fundamentals of
Petroleunm Geology

- Sedimentary Geology
- Subsurface Geology

- 01! and Gas Field

» Formation Evaluation

- Acquisition of Knowledge
of Fundamentals

* Remote Sensing
Geology and
Interpretation

- Photo Geology .

- Interpretation of Processed [mage

* Preparation of Guideline

- Correspondence of Rock Minerals
and Spectrum '

- Preparation of Guideline

+ Preparatien of Guideline
- Preparation of Geological Map

* Preparing Geological

Map

« Preparation of Geological Map
+ Preparation of Geological Section

of Guideline

. Prepérati_on
of Geological Map

+ Preparation

* R/S and Exploration

+ Superimpose of Developed Sites and
structure .
» Evaluation for Exploration Site

+ Preparation of Guideline

-+ Ground Truth

- Detailed Positioning of the
Observed Points

+ Relation of the Forest Condition
and Lithology

» Case Study
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FINAL GOAL OF THE PROJECT

Final goals of technology transfer in this project are as follows:

[COMPUTER/ IMAGE PROCESSING]

i. System operation
To understand the function of each machine and software, and to be able to
operate and handle them properly following each procedure.

2. Regular maintenancg and management
To unaerstand the significance and items of regulér maintenance and
managenent of the image processing system, and to accomplish them
completely.

3. Actions for machine trouble
To be able to inform the respective maker or agent of a state of trouble on
machine, when any failure or malfunction happens. |

4. Software deﬁelapment

Tao create the software necessary for image processing.

{REHOTE_SENSING]
1. Acquisition of knowledge of fundamentals
| To understand principles.and theories on remote sensing and image
proceséing.
.2. Image brdtessing
To be able to execute any kiﬁd of image processing method by using computer

system.

Y

=



Annex 8-2
3. Case study

To process remote sensing data completely in‘the case study, and to compile
the work process and contents of image processing.

4. Data management

To acquirec the data rapidly and exactly, and to manage MT data correctly.

[PETROLEUM GEOLOGY]
L. Aoquisition of knowledge of fundamentals
To understand the fundamentals of general petroleum geolégy, the concept of
. remote sensing geology, and thé imége intérpretation technique.
2._Ca$e study 7
To make .an image interpretation in the case study, and to make thg
verification of the.resﬁlt through a field check and by the use 6f.current
‘geological dafa. |
3. Preparation of Guideline
To make a guideline based on the examples of image anaiysis and
interpretation gained from case studies. Ta coupile the sfudy"resuits on
application of remote sensing fechﬂidue to o0il and gas_éxplorétionﬁ
4, Preparation of geological maps
To be able to prodﬁce geological maps useful for planning of oil ahd gas

exploration activities, based on the image output.

&
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Annex 10

T LCHNICAL DOCUMENTS IN ADMINIST RATION OF T IIF IMAGE PROCESSING

LABORATORY

Name of Document

" No

Ty LN -

CCT List

Program List

Operation and Maintenance Manual for Computer System
Manual of Remote Sensing

Background Information for Programming

A Manual of Image Interpretation for Oil and Gas Exploration

o
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LIST OF VISITORS

Annex 14

" |No Date Institution/Company Name Purpose
1| 1993 Ministry of Mines and Energy Me, 1.B. Sudjana | Inspection
2| 1993 China Qil Co. " | Discussion
3| 1993 Vietnam Qil Co. Discussion
411993 JNOG _ Discussion
5] April '93 LAPAN Ms. Maria Comparative Sludy
6| Aug. '93 Depariment of Petroleum Engineering |50 students Observation/Discussion
, Trisakti University :
7| Oct.'83 Leeds University Discussion
8| Oct. 'g3 Asamera Oil Co. Discussian
9| Nov. '93 Tri Hasta Co. Dr, Wim C. Business Orientation
10| Nov. '93 US Geological Survey ' Discussion
11 Nov.'93 Australian Geological Survey Ms. Tidey Discussion
Organization (A G S O) ‘
12{ Jan. '94 Geotek LIPI Bandung Mr. Suwiyanto Comparative siudy
13| Jan. '94 Sarana Putra Makmur P.T, Mr.Chotob Discussion ‘
14| Feb. '94 Department of Gelogical Engineering  |Ir. Agus Haryo Observation/Discussion
Trisakti University and 30 students
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JAPANESE EXPERTS DISPATCHED BY JICA

Long-Term Experts

- Chief Adviser
1.  Shunichire Wakabayashi
2. Tsunekazu Ajiki

- Coordinator
3. Koji Tsujii

- Computer
4.  Tomohisa Kaneda
5. Isao Murakami

- Remote Sensing
6. Kazuya Saito
1. Toshiaki Hashimoto

- Petroleun Geology
8. Tadao Hoizumi
4.  Yuichi Maruyama

Short-Term Experts

-~ Petroleum Geology -
1. Koichi Aoyagi

- Installabtion of UPS
2.  Kazuo Nishimura

- Installation of Image Processor
3.  Toshiharu Yoshimura

- Instailation of Film Writer
4. Kazuo Yorimitsu

- Computer Software
5.  Shinichi Hariu

- Installation of Terra-Mar
6 - Norio Ueno

- Techniqﬁe of Terra-Mar
7.  Toshio Usanai

- Resote Sensing Geology/Phato Geology
8. Ryouhei Imamura

— 83—

July 17, 1990 - July 16, 1552
July 1, 1992 - August 20, 1994

June 13, 1991 - August 20, 1994

1

Julv 17, 1998
June 17, 1952

July 16, 1992
August 20, 1994

July 17, 1990 - September 31, 1992
December 15, 1992 - August 20, 1994

August 15, 1990 - June 30, 1993
June 25, 1993 - August 20, 1994
July 22, 1990 - August 18, 1990

September 19, 1390

b

September §, 1390

September 9, 1930 - September 23, 1930

September 9, 1990 - September 23, 1990

I

September 9, 1990 - November 13, 1990
September 20, 1990 - October 4, 1390

December 1, 1990 - December 16, 1990

March 2, 1991 - March 14, 1991
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Remote Sensing Geology
9. Hiroshi Taketomi May 12, 1991 - May 24, 1991

Computer Geology
10. Kazio Nakayama June 23, 1991 - July 7, 1991

Remote Sensing Geology _
Il Yuichi Maruyama August 25, 1991 - September 21, 1991

Digital Image Processing _
12. lireshi Watanabe October 19, 1991 - November 1, 1991

UPS Maintenance
13.  Kazuo Nakamura January 9, 1992 - January 15, 1942

Remote Sensing Environment

4. Seijiro Hayakawa : . January 26, IBQZ_—IFebruary 8, 1932
Videogrammetry
15. Yoshiaki Takahashi June 13, 1892 - June 29, 1992

Remote Sensing Geology
16. Osami Takano August 26, 1992 - September 18, 1992

Equipment Inspection
17. Razuo Yorimitsu January 24, 1993 - January 30, 1993

Geographic Information System
18.  Akihiko Kondo January 21, 1993 - February 17, 1993

Microwave Remote Sensing
19.  Yasushi Yamaguchi July 6, 1993.- July 17, 1993

Digital Terrain Analysis : _
20. Mitsuharu Tokunaga September 15, 1993 - September 29, 1993

Remote Sensing Geology .
21. Toychike Kanekiyo ' November 15, 1993 - November 30, 1933

1P9000 Inspection
22. Toshiharu Yoshimura March 27, 1994 - April 2, 1994

Fquipment Maintenance
23. Tomohisa Kaneda March 27, 1984 - April 9, 1994

UPS Inspection .
24.  Kazuo Nakamura March 30, 1994 - April 6, 1994

0 b



JAPANESE TEAMS DISPATCHED BY JICA

Annex 16

T E A M PERIOD
Project Formulation Survey Team (7) May 22, 1983 ; Jun. 1, 1988
Preliminary Survey Team (5) Nov. 28, 1988 - Dec. 7, 1988
Expert Survey Team (3) May 24, 1989 - May 31, 1989
Implementation Survey Team (5) Aug. 14, 1989 - Aug. 22, 1989
Consultation Survey Team (%) Sep. 20, }990 - Sep. 27, 1990
Technical Guidance Teém (7) Mar. 11, 1981 - Mar. 19, 1831
Technical Guidance Team (6): Jan. 13, 1992 - Jan. 22, 1992
Consultation Surve& Team () Apr. b, 1993 - Apr. 14, 1993
Evaluation Team (6) Mar. 21, 1894 - Mar. 30, 1994




i0.

1.

12.

* COUNTERPART PERSONNEL TRAINED IN JAPAN

Ir. Sukismoye Puscko

Iir. Suheimi Nurusman

Irs. Donitson Pahala Pasaribu
Ir. Muhamad Husen MSc.

Drs. Sarjono Dipowirjo

Drs. Adji Gatot Tjiptono

brs. llermansyah

Ir. Herru Lastiadi Setiawan
Drs. Heribertus Joko Kristadi
Dr. Priyambodo Mulyosudirjo
Dr. Bona Situmorang

Ir. Heru Rivanto

Petroleum Geology

Renote Sensing

Computer & Digital Image Processing
Petroleum Geology

Project. Mahagement

Computer & Digital Imoge Pfocessing
Remﬁte Sensing

Petroleum Geology

Compﬁter k Digital Image Processing
Pfoject_Management

Praject Ménagement

Computer & Digital Image Processing

Annex 17

90/3/28 ~90/6/30
90/3/28 ~90/6/30
80/3/28 ~90/6/30
91/5/12 ~81/8/3

91/7/21 ~91/8/3

91/10/13~391/12/21
92/10/11~-92/12/20
92/10/11@2/;2/#0
92/10/11~92/12/20

93/9/27 ~483/10/3

93/9/21 ~43/10/3

94/1/29 ~84/3/26
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Annex 19

EXPENSES PROVIDED BY THE JAPANESE SIDE

(Unit:Thousand Yen)

JAPANESE
FISCAL p
YEAR] 1989 | 1990 1991 1992 |1993 | TOTAL

TTEM

DISPATCH
OF _ 4,208 4,552 3,457 5,992 19, 209

HISSIONS

BISPATCH
or 3,598 80,087 118,864 103, 33% 101,974 407, 839

EXPERTS

TRAINING |
OF C/P 9,900 6,300 8, 400 4,160 28,760

IN JAPAN

PROVISION
OF MACHINERY 197,725 © 6,362 §,967 47,1571 259,831

& EQUIPMENT

TOFAL 13, 499 282,000 136, 098 123,759 160, 283 715,639

¥ Tentative
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Annex 2?2

MACHINERY AND EOUIPMENT PURCHASED BY THE INDONESIAN SIDE

No ltem _ Price
1 [lTelephones & Automatic Exchanger  Rp. 15,000,000
2 Air Conditioners. _ Rp. 21,500,000
3 Dehumidifier (W/H 25) Rp. 5,150,000
4 Personal Computer (Supercom) Rp. 7,000,000
Total Hp. 48,650,000

— 103 —



Annex 23

EXPENSES PROVIDED BY THE INDONESIAN SIDE

In thousand Rupiah

5
No ‘Category 1990 1991 1992 1993 1994 * Total
1. | Personal Cost 48,000 50,000 55,000 60,000 66,000 279,000
2. | Renovation Cost 30,000 - —— 25,000 - e 55,000
3. | Operation Cost;
— R/S Data ——a S 4,000 5000 8000 17,000
— Case/Field Study 20,000 30,000 40,000 45000 50,000 185,000
- Maintenance Fee —~—-— e 11,500 23,000 38,000 72,500
- Material 10,000 10,000 11,000 12,000 15,000 58,000
— Land/Building . 24,000 24,000 24,000 . —-—— ——— 72,000
— Utilities 5,000 15,000 17,000 20,000 - 25,000 82,000
4. | Cost Facilities of 5,000 3,000 3,000 3,000 2,500 16,500
Japanese Expert ' '
5. | Others 8,000 15,000 15,000 15,000 15,000 68,000
TOTAL 150,000 147,000 205500 183,000 219,500 ‘905,000
* Tentative
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15 MINUTES OF DISCUSSIONS

THE MINUTES OF DISCUSSIONS
BETWEELN THE JAPANESE EVALUATION TEAM
AND THE AUTHORITIES CONCERNED OF
THE GOVERNMENT OF THE REPUBLIC OF INDONESIA
ON THE jAPANESE TECHNICAL COOPERATION
FOR THE PROJECT ON
IMAGE PROCESSING TECHNOLOGY FOR OIL AND GAS STUDY

The Japanese Evaluation Team {hereinafter referred to as "the Japanese Team") organized by
the Japan International Cooperation Agency {hereinafter referred to as "JICA") and headed by
Mr.Toshio Hirai, Deputy Director, Planning Division, Mining and [adustrial Development
Cooperation Departn{ent; JICA visited the Republic of Indonesia from 21 March to 29 March
1994, f'or the purpése of. evaluating jointly with the Indonesian Evaluation Team (hereinafter
referred to as "the Indonesian Team"}) the achievement of the Japanese Technical Cooperation
for the Project on Image Processing Technology for Oil and Gas Study (hereinafter referred to
as "the Project"} on the basis of the Recbrd of Discussions signed on 21 August 1989

(hereinafter referred to as "the R/D").

During their stay in the Republic of Indonesia, the Japanese Team discussed with the
Indonesian authorities concerned over the matters for the successful implementation of the

Project.

As a :esult of the d:scusmons, the jomt Commxttee recognized the Joint Evaluation Report
summarized by the l‘va]uauon Teams at the Joint Committee Meeting, and both sides mutually

agreed upon the matters referred to in the document attached hereto.

Jakarta, March 28, 1994

/Cﬂ/}-ﬁf@ ﬁ/ﬁ/\/‘@m\

MF. Toshio Hiral @ ‘Dr. Priyamboflo Mulyosudirjo
Leader, _ Director, -

‘Japanese Evaluation Team Research and Development

Japan International Centre for Qil and Gas
Cooperation Agency, Technology "LEMIGAS",

Japan : Indonesia
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JOINT COMMITTEE MEETING
OF THE PROJECT ON
TMAGE PROCESSING TECHNOLOGY FOR OTL AND GAS STUDY

1. Place,Date and Time
(1) Place : LEMIGAS, Jakarta

(2) Date and Time : Mar.25, 1994 7 10:00 - 11:30
13:00 - 14:30

2. Members
(1) Chairman :
Dr. Ir. Priyambodo Mulyosudirjo ( Director of LEMIGAS,
" Head of the Project )

(2) IndthSJan Side :
“Dr. Bona Sltumorang ( Head. of Research and Development Div.for
Exploration Technology )
Ir. Subijanto ( Head of Research and Development Div.for
_ Exploitation Technology )
Drs. Sarjono Dipowirjo ( Deputy Head of the Project )
:‘Ir.‘Muhamad Husen ( C/P of the Project,Petroleum Geology )
Drs. Adji Gatot Tjiptono { C/P of the Project,
Computer & Digital Image Proce331ng )

Drs Hermansyah ( C/P of the Project,Remote Sensing )

(3) Japanese Side :
(Evaluation Team )
Mr. Hirai Toshio ( Team Leader)
Mr. Yabe Hideaki ( Technical Cooperation Plan )
Dr. Aoyagi Koichi ( Petroleum Geology )
MR. Hayakawa Seijiro ( Remote Sensing/Computer & Digital
| Image Processing )
Mr. Tsukada ‘Koya ( Evaluatlon Study/Data Readjustment )

Mr. Wada Hlsaya ( Project Evaluation Management )

s .
S
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3. Ag

(Japanese Experts)

Mr..
Mr.
Mr.
Dr.
Mr.

Ajiki Tsunekazu ( Chief Adviser }
Tsujii Koji ( Coordinator )

Maruyama Yuichi ( Petroleum Geology )
Hashimoto Toshiaki ( Remote Sensing )

Murakami Isao ( Computer & Digital Image Processing )

(JICA Indonesia 0ffice)
Miss Yamada Fumiko

enda

3-1. Recognition of the Joint Evaluation Report

3~2. Review and Plan of the activities of the Project
(1) Review of Current Status and Progress of the Technical Cooperation

(2)

o 0 o p

D A0 oo

Program of Fiscal 1993

Technology Transfer Activities

Dispatch of Experts

Provision of Equipment

Training of Counterpart Personnel in JAPAN
Case Study '

Exchange of Views on the Draft of Annual Work Plan of Fiscal 1994

Technology Transfer Activities
Dispatch of Experts

Provision of Equipment

Test Study
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(3) Exchange of Views on Major Issues concerning the Implementation of the

Technical Cooperation

a. Indonesian Side

b. Japanese Side
{4} Conclusion

a. Formulation of the Draft of Annual Work Plan of Fiscal 1994

b. Confirmation of the Measures to be taken by Both Sides

4. Attached Documents
(1)_Récognition of the Joint Evaluation Report
{2) Review of Fiscal 1993
(3) Work Plan of Fiscal 1994

5. Amnex

Annex 1. Joint. Evaluation Report

Annex 2. Joint Evaluation Report ANNEX 4

Annex 3. Joint Evaluation Report ANNEX 23

Amnex 4. Joint Evaluaticn Report ANNEX 21

Annex 5. Accomplishment of Fiscal 1993 and Avnnual Work Plan of Fiscal

1994
—1.Computer & Digital Image Processing
—2.Remote Sensing '
~3.Petroleun Geology
Ammex 6. 1994 LEMIGAS-JICA Seminar
Annex 7. Case Study and Test Study
-1.Case Study in 1993
-2 .Test Study in 1994 :
Amex 8. Amual Work Plan of Fiscal 1994
Amnex 9. List of Requests for the Provision of Machinery and Equipment

o
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THE ATTACHED DOCUMENT

1. Recognition of the Joint Evaluation Report
The Joint Committe¢ recognized the Joint Evaluation Report submitted by
both Evaluation Teams (ANNEX 1).

2. Review of Fiscal 1993

1} General Review _

The Prbject started on August 21, 1989 as a five-year Project, and is now in
the fifth year of implementation based on the Work Plan signed on April 12,
1993 in the fields of;

(1) Computer Technology and Digital Image Processing
{2) Remote Sensi.n'g Technology.
(3) Petroleum Geology

Regarding the Project activities in Fiscal 1993, the Japan International
Cooperation Agency(hereinafter referred to as "JICA") has dispatched five
long-term experts and six short-term experts to the Research and
Development Center for Oil and Gas Technology "LEMIGAS" (hereinafter
referred to as "LEMIGAS"), has received three counterpart personnel in
Japan and has taken suitable measures to provide the equipment necessary
~ for the Project shown in ANNEX 2.

LEMIGAS has ensured the budgetary allocation as shown-in ANNEX 3, and
the assignine’nt of Indonesian counterpart personnel as shown in ANNEX 4
necessary for the smooth implementation of the Project.'

. 2) Technical Review
(a) Computer and Digital Image Processing {(ANNEX 5-1)

a. Technical transfer in the area of the operatjori of the computer and the

peripherals has been carried out.

b. Concerning some actions for machine ‘troitbles, it is recognized that

counterpart personnel exerted themselves to solve them. o a '
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c. Technical transfer in the area of the regular managemecnt and

maintenance has been carried out.

d. It is recognized that efforts have been successfully conducted and some
counterpart personnel are in good position to prepare a program.
Programnﬁing on main processing like band ratio, HSI conversion, etc.

has been carried out,

e. It is recommended that counterpart personnel will prepare the
instructions and some documents of programs by the end of this project.

f. In the case study of the East Java area, counterpart personnel prepared
some imageé of special processing like principal component analyéis,
Band ratio, HSI conversion, etc. Counterpart personnel have acquired the
ability to prepare images. Counterp'art personnel in the computer field
should study image interpretation (ANNEX 7-1).

g. Maintenance of Image Processing System | o
The equipment has been maintained in good condition. The contract of
the computer maintenance between LEMIGAS and P.T. ASTRA-GRAPHIA
was renewed on November. 1, 1993 (November 1, 1993 through August 20,
1994),

{b) Remote Sensing (ANNEX 5-2)

a. The lectures on practical procedure of remote sensing and digital image
processing have been carried out. Based on the lectufes, counterpart
personnel have tried several kinds of image processing during the case
study, which helped them to master the remote sensing technology.

b. Counterpart personnel have increased their programming abilities
through the case study.

c. A reading circle had been planned. But because of many tasks for the
case study, it was not carried out and the plan was chaﬁgéd so that the
practices of presentation would be performed using the results. of the
case study. This plan, however, was also not fulfilled owing to the delay of
working report of the case study. .Thi_s should be carried out in the next

fiscal year.

— 110 - '
. -~



d. Publication of 1994 Calendar and Information Panels.
The Project published 1994 calendars based on the images of East Java,
North Sumatra, Central Sumatra and Madura areas and were distributed to
the organizations concerned. Several kinds of information panels were
prepared for the benefit of visitors to the Image Processing Laboratory.

(c) Petroleumn Geology(ANNEX 5-3)

Technical transfer have been carried out according to the Work Plan of
Fiscal 1993. Those were executed mainly through the case study in the
Cepu~Bldra area, eastern part of Central Java, the test study in the Tanjung
oil field area, South Kalimantan, and the lecture by short term experts.

a. Application of remote sensing for oil and gas exploration
Lecture and exercises were carried out by the short term expert in
November 1993. The role of remote sensing on the oil and gas exploration

was explained in detail.

b. Geological interpretation and analysis {ANNEX 7-1)

Geological image interpretation was carried out with the case study of
the eastern part of Central Java. Cepu-Blora site, one of the case study
area had a large extent : approximately 100km x 80km. LANDSAT TM
image was mainly employed and a stereo pair of SPOT images was also

- applied in the limited area for the geological interpretation. As the
results of this study two maps were prepared such -as structural and
stratigraphical inter'pretation map, both of them had scalte 1:100,000. The
saine studywas'done in Pamekasan site, Madura island using a SPOT false
color composite image. ' _

During this study, a standard of the symbols for image interpretation
was prepared, and the sui_tabié legends for the intérpretation .map
prépai.ration were also discussed.

The ge_dl_ogical evolﬁt_ion'was studied and the site evaluation for further
exploration was tried ﬁsing the results of interpretation. 'Howeifer, time
was not eﬁoug_h to transfer all of the techniques and to discuss how to
apply them to the exploration purpose.. We need some more exercises and

g9

case studies to complete,



Fundamentals of SAR image interpretation were given by the short
term expert in July 1993. It must be useful to the future analysis in a

dense forest and always cloudy areas such as Indonesia.

c. Methods of Ground Survey
The following items were mainly given during the case study in the
Cepu-Blora site. '

(1) Selection of survey route _ _
The most effective routes could be selected by using the information
acquired from the preliminary image interpretation.

{2) Plotting the observation points on the image
GPS was applied for this work. |

(3) The relationship between spectra and surface features
Soil was sampled to e_xaminé the spectfal characteristics in the
laboratory. Kind of trees and forest structure were observed with
reference to PCA (Principal Component Analysis) image.

d. Report Making
The report of the case study was prepared by all of counterpart
personnel. The geological cross section and illustration: were applied to
explain the geological process in the chapter of image analysis. Japanese
Experts and counterpart personnel discussed how to make a report simple

and easy to understand.

e. Test Study in Kalimantan _

The test study was carried out in.the Tanjung oil field area, South
Kalimantan, in November 1993. Participants were four coun'terpart
personnel, all of the Japanese experts and a short term expért.

- The purpdse of this stﬁdy was to make sure if remote sensing is
applicable in the tropical rain forest such as Kalimantan island.' There
are still many 'geologists who believe that remote sénsiﬁg is difficult _fo
use in such area because of the dense forest cover ain(_i land use. The
resul.t, however, shows that remote sensi_ng-was useful for the geological
analysis. And also it was understood that this . t'echnolog'y- is. 'very
important to acquire a lot of useful information aibout geolo'gy and
structure when the subject was set in an extensive area in Kalimantan

island.
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f. Preparation of Guideline
Contents.of Guideline had been discussed and decided with counterpart,
Guideline will be prepared for the general geoclogists as a manual of
image interpretation in an area covered by forest and cultivated land. It
will be completed under the cooperation with remote sensing group as

well.
3. Work Plan for Fiscal 1994

Thé Japanese side and the Indonesian side have jointly formulated the Work
Plan for the period as given in ANNEX 8, after the review of the present
status of the Project. With respect to the Work. Plan, both sides discussed the

following:

1) Dispatch of Japanese Experts

The Japanese side expressed that the five long-term experts (chief adviser,
peuoleumn geology, remote sensing, computer and coordinator) will continue
to be dispatched until August 20, 1994,

2) Dispatch of Short-term Experts

The Japanese side expressed that the three short-term experts in the field
of Microwave Remote Sensing, Seismic Geology and Equipment Maintenance
will be dispatched. All counterpart personnel will be re'quired to attend each

expert lecture,

3) Provision of Machinery and Equipment

The Indonesian side requested the Team to provide machinery and
equipment related to technology transfer as shown in ANNEX O,

The Team explained to the Indonesian side that it might be difficult for the
Japanese side to accept all the requests because of the Japanese budgetary
constraint. |

The Indonesian side hoped the Japanese side would give full considerations
to their request. The Indonesian side agreed to allocate the budget to cover
the handling cost to take delivery of these machinery and equipment.
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4} Submission of Applicadon Form _
The Team req'ues'ted the Indonesian side to submit applic'ation forms (AL,
A4) for Fiscal 1994 to JICA through diplomatic channel by the end of April

1994.

6) Allocation of Local Budget .

The Indonesian side expressed that they would allocate budget to cover
local costs necessary for the operation and management of the Project
through the period of the cooperation, such as personnel cost, operating cost

and others.

7) LEMIGAS - JICA Seminar (ANNEX 6)
Both sides agreed to hold LEMIGAS - JICA Seminar on ‘Remote Sensing
Technology for Oil and Gas Exploration' in June 1994.

8) Test Study (ANNEX 7-2) .
Both sides agreed to carry out the Test Study in the North Sumatra area in

June 1994, _ .
The Japanese side requested the Indonesian side to prepare the relevant

information such as geological maps, etc.
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ANNUAL_WORK PLAN AND ACGOMPLISHMENT (COMPUTER & DIGITAL TMAGE PROCESSING)

O : finished @@ : underway @ : planning

1. COMPUTER SYSTEM

1-1 Micro YAX 3500
1) Operation (Invoking/Shutdown. Editor etc.,)
2) Management & maintenance (Repular maintenance)

3) Advanced amanagement % maintenance

OO0 C

4) Run time library for programing

5) Symbelic debugger

1-2 Optronics C-4300 Film Writer
1) Summary {H/R & S/W)
2) Opevation
3) Gamma Correction (LUT)
4) Maintenance & Management (Regpular maintenance)

5) Advanced maintenance & management

OO0 DO O

§) Quality control & glow tube Réplacement

1-3 IP9%00 Image Processor with CCD Camera System
1) Summary of hardware
2)_Summary of software

3) Operation

© Qo000

4) Maintenance & management

1-4 JX-600 Color Scanner % Pictrography 2000 Color Printer
1} Operation
2) Management k maintenance (Regular maintenance)

3) .Advanced management % maintenance

®0 00

4) Gamma correction & Quality conirol for Pictrography

1-5 Application Software
i} Basic image processing software.(J.;. 5/%)
2} SPIDERisubrdutfne software '
3) SPIDER-DZ subroutine software

Q00

1-6 Terra-Mar System

1) Operation for MICROIMAGE software ' L&) (E;;)
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2. DIGITAL IMAGE PROCESSING (JOIN WITH R/S GROUP}

2-1 Fortran Language

2-2 Basic bigital lmage Processing

2-3

2-3

3.

1)

LIPS commands & basic image processing with [P9000

2) Others (Lectured by R/S field)

Programing of Basic Image Processing

Data Conversion (by R/S Field)

1)
2)
3)
4}
%)
6}
7)
8)
9)

Statistics

Filtering

Stretching

Histogram Equalization
Band ratio '

HSI conversion

PCA

FFT

Advanced Image Processing

1)

Fundamentals of advanced image. processing

CASE STUDY

3-1 North Sumatra Area

3-2

1)
2)
3)
4)
5}

Planning énd preparation
Image processing

Image output

Field survey

Report

Central! Sumatra Area

1)
2)
3}
4)
5)

Planning and preparation
Image processing

Image oukput

Field survey

Report
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J-3 East Java Area

}
2)
3)
4}

5)

Planning and preparation
Image processing

Image ocutpui

Field survey

Repart
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1. FUNDAMENTALS OF REMOTE SENSING (CONCEPTION)

ANNUAL WORK PLAN AND ACCOMPLISHMENT (REMOTE SENSING)

O : finished

@

: underway

®

planning

1-1 Basic Principles

1)
2)
3)
4)
5)
6)

Definition of remote sensing

Radiation

Electro-magnetic wave

Platform

Basic flow of R/S data processing

Sensor

1-2 Digital Image Processing

1-2-1 Pre~-processing

1}
2)
3)
4)
5)
6)

Data acquisition
Format conversion
Radiometric correction

Geometric correction

Coordinate system and map projection

Resampling

I-2-2 Main Processing

1)
2)
3)
4)
5)
6)
7)

Image density conversion
Spatial filtering

Band ratio

Principal component analysis
Decorrelated stretch

ISI-RGB conversion

FFT

1-2-3 Image ouiput

1)
2)
3}

Color system
False color composite

Pseudo color image
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1-2-4 Classification

1)

2)

3)
4}
5)
6)
7)
3}

Multispectral analysis

Feature extraclion

Classilication method

Parametric supervised classification
Hon-parametric superviscd classification
Unsupervised classiTication

Per-field classiflication

After-processing in classification

1-3 ‘Applied Remote Sensing

1-3-1 Envirunmental Application {by short-term expert)

1)
2).
3)
4)
5)

Water quality

chetation change

Monitoring of tropical fTorest
Land slide

Temperature measurement by thermal data

1-3-2 Applied measurements (by short-term expert)

1)
2)

Photogrammetry

Videogrammetry

1-3-3 Special topics {by short-term expert)

)
2)
3)

Microwave remote sensing

Geographical information system

Digital Terrain Analysis

1-4 Reading circle

1)
2)

Proceedings of 1991 ACRS

Practice of Presentation

2. IMAGE PROCESSING & PROGRAMMING (PRACTICE)

2-1 Terra-Mar

1)
2)

Basic operation on Terra-Mar {by short-term expert)

Processing and outpul

2-2 Pre-processing

19}
2)

Format conversion

Basic stalistics processing
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[
1
[

2-4

2-5

3} Geometric correclion {with Terra-Mar)

4) Resampling (with Terra-Mar)

Main Prqcessihg

1) Image densily cenversion

2) Spatial filtering

3) Band ratio

4) Principal componenl analysis
5) Decorrelated stretch

5} HSI-RGB conversion

1) FFT

Input and Output
1) Scénner

2} Pictrography
3} Opironics

Classification (with Terra-Mar)
1) Paramelric supervised classification

2} After-processing in classification

3. CASE STUDY

3-1

3-2

3-3

North Sumatra Area

1} Planning and preparation
2) Image processing

3) Image output

4) Field survey

5) Report

Central Sumatra Areca

1) Planning and preparation
2) Image processing

3) Image outpul

4) Field survey

5) Report
East:Java Area

1) Plaaning and preparalian

2) Image processing
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4.

3} Ilmage output
4) Field survey

5} Report

Manual of Remote Sénsing
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ANNUAL WORK PLAN AND ACCOMPLISHMENT (PETROLEUM GEOLOGY)

€ : fTinished @@ : underway. & : planning

1. FUNDAMENTALS OF PETROLEUM GEOLOGY

1-1 Sedimentary Geology (by short-term expert)

1) Origin of sedimentary rocks O
2) Lithification and diagenesis in sediments O
1-2 Subsurface Geology {by short and long-term experts)
1) Technical terms of petroleum geology @]
2) Lithological classification O
3) The relation of surface,_subsﬁrface and R/S geology O
4) 0il/gas field(structure, quality of source rock, reservoir 8]
rock and cap rock)
5) Type of source raock O
5} Outline of petroleum exploration method O
iravity survey, magnetic survey and seismic survey
Field/surface geological survey, airphoto geology and R/S
geclogy '
7) Drainage mechanism of 0il accumulation Q
8) Estimation example of oil accumulation O
9) Simulation mndei_for petroleum exploration O
Fundamentals of geochemistry
Generation modeling
Fluid flow modeling
1-I expulsion model_; Application of BSS-JPX
Ihportancé of input geochemical parameters
2-D fluid flow model - GEOPET II
Importance of reservoir geometry
Review of models and future potential of simulation modeling
1-3 0il/Gas Field Example (by short-term experts)
1) Outline of general geolugy _ O
2) Petroleum geology O

Size, thickness of sediments and rock facies in the
sedimentary basin '

Source rock ~ geochemical evaluation, pyro-analysis
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1-4

3)

1)

7}

8)
9)

gross plot in Lhe sedimentary basin
Maturity - the maturation window of crude oil vitrinite
reflectance (Ro) the thermal geohistory

Timing of oil generation, migration and accumutalion

Hopeful exploration plays in the petroleum contraclt area

Structural evaluation
Criteria Tor the evaluation - evaluation example
Promising structures for wildcats
Main well data of Indonesia
Main cil/gas field data of Indonesia
Estimation of oil reserves
0il in place, recoverable oil reserves
Volumetric method for oil reserves
Exploration and development work program
Explnratiun plan _
Dévelopment and production plan
The evaluation of drilling result
Wiidcat and appraisal wells _
Model for sedimentary environment by using drilling data
Decision making process

{from oil exploration to production stage)

Formation Evaluation

1)
2)
3)
4)
5)
6)
7)
8)
9)
10}
11)
12)
13)

Fundamentals of guantitative log interpretation
The spontaneous potential (SP) curve
Conventional resistivity logs

Focusing electrode logs

Induction logging

Hicreresistivity devices

The sonic log

The formation density log

Neutron logs

The gamma ray log

Determination of lithology and porosily
Determination of Rw

Resistivity interpretation

Betermination of Ro

Determination of saturation (Clean formation)
Determination of saturation (Shaly fermation)

Special purpose devices and services
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18) Exercise : Basic course : O
Borehole correction for DLI. & RMSFL
Rt determination by DLL & RXO
Quick look method (Clean formation)
Lithology determination
Rw determination
Quick look methods by overlay
Logarithmic resistivity overlay
Density - Neutron overlay
FDC - Derived porosity
Neutron - Derived porosity
Sonic - Perived porosity
19} Exercise : Advanced course O
Quick look method
l.Lithology and porosity evaluation
Rw computation
Shaly sand interpretation
Preinterpretation {Quick look)
Clay determination
Hydrocarboen correction
Rw determination
Sw computation
20) Other application O -
Estimation of formation pressure
Well correlation

Structure analysis by using dipmeter data.
2. APPLICATION OF REMOTE SENSING GEOLOGY

2-1 R/S Geology (by short-term experts)
1) Photogeology and remote sensing .(3

Interpretation process
General flow of the photogesclogical works
Characteristics of information by phote interpretation
Criteria for phote interpretation
Interpretation of drainage features
Interpfetation of geological structures
Interpretation of rock Lypes
Expression of'interpreted information

sefulness and limitation of photo interpretation
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2-3

3.

3-1

3-2

3-3

?2) Application of R/S geology for vil and gas explaration
Tarim basin in China

0il field in Myanmar

Interpretation {by short and long-term experts)
1) North Sumatra

2) Central Sumatra

3} East Java

4) Exercise of SAR Image Interpretation

Preparation of Geological Interpretation Maps
{by short and'léng-term experts)

1) North Sumatra

2) Central Sumatra

3} East Java

PRACTICAL ANALYSIS OF FIELD R/S GEOLOGY

Ist Case Study in North Sumatra

1} Preliminary map preparation

2) Field check/survey

3) Evaluation of the image interpretation
4} ‘Geological interpretation

5} Final repori making

2nd Case Study in Central Sumatra

1) Preliminary map preparation

2} Field check/survey

3) Evaluation of the image interpretation
4) Geological interprectation

5} Final report making

3rd Case Study in East Jawa

1} Preliminary map preparation

2) Field check/survey

3) Evaluatien of the image interpretation
4) Geological interpretation

§) Final report making
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ANNEX &

1994 LEMIGAS-JICA SEMINAR

1. Theme : Remote Sensing Technology for 0il and Gas Fxploration
2. Date/Time + June 15 , 1994
3. Place . LEMIGAS

4. Attendants ¢ 100 pérsoqs
5. Program
I. Regiétration d8:00”09:00
. Opening Ceremony = 09:00-09:30
Report by LEMIGAS

Opening address = by Representative of JICA Jakarta Office
by Director General of 0il and Gas

. Poster Session 09:30-10:00
< Coffee Break >

. Session 1. 10:00-11:00

Presentation by 3 Counterpart Personnel
. Session 2. 11:00-12:00
Lecture by 3 Speakers from outside

. Closing Cerenony 12:00-12:10
Closing address by Director of LEMIGAS

< Lunch >

6. Budget  : Rp.18,570,000
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ANNEX 7-1

CASE STUDY IN 1993

{1) Area and Data

1} Landsat-5 T™M 24, Aug., 1991 path/row  =119/65

2) SPOT HRV(XS) 29, July, 1988 GRS(K/]) =294/364
3} SPOT HRV(XS) 30, July, 1988 GRS(K/]) =295/364
4) SPOT HRV(PA) 15, July, 1990 GRS(K/]) =295/3064

5) SPOT HRV(XS) 27,0ct,, 1988 GRS(K/]) =298/364

Coverage map of T™M Coverage map of SPOT

(2) Image Processing

Precise geometric correction  : 1) - 4)

a.
L. False color images : all images

¢. HSI modification _ 2 1)

d. Principal component analysis  : 1)

€. Band ratio images ' 1 1) :

f. Image output : all processed data ( a.- e.)

(3) Scheduie of the work

134 5 6 7 8 9101112 1 2 3
Preparation & Planning  |[Xxxxxx
Acquisition of CCT daté_: XXXXX
Processing HOOXXKHXKKKAHK
Interpretation _ x:x—;x;x_
Re-processing _ XXX
Re—interpretatibn _ XXXKKXXIKKKKKKX
Field check* : 5 ;
Report _ MW

* Field check : all members Aug.31 -Sep. &

. all C/P & geology Expert Aug.31 - Sep.10

: planned

xxxxx : performed °
G

— ]30 .



ANNEX 7-2

TEST STUDY IN 1994

(1) Purpose and method

The main purpose of this study is to evaluate the SAR image quality for
the geological analysis. It will be interpreted during the lectures and
exercises by the short term expert. The result of it is examined in the field,
This area was studied as the case study in 1991 using MSS data. Those results
must be applied to compare the difference of the image quality,

(2) Area and Data

1) JERS-1 SAR 15, Dec., 1992 path/row= 124/296
Z2) JERS-1 SAR- 15, Dec., 1992 path/row = 124/297
3) JERS-1 SAR 15, Dec., 1992 path/row= 124/298
4) JERS-1 SAR 24, Jun,; 1992 path/row= 126/296

Reference : Landsat MSS ( used in the case study in 1991 )

- Coverage map of JERS-1 SAR

- {3) Schedule of the work

Preparation & Planning

Acquisition of CCT data

Processing*(in Japan)

Lecture**(by S/T expert)
Field check

Report . L - g
* :to be carried out in G.5.J.(MITT)
** 1 concerning to processing, interpretation, etc.
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LIST OF REQUESTS FOR THE PROVISION OF MACHINERY AND EQUIPMENT

ANNEX 9

Request No. | Machinery/Equipment Name

| Quantity | Priority

1 FUJIX PICTROGRAPHY 3000 i A
PICTROGRAPHY 3000(GP-IB) 1
IRIS driver software 1
Driver software for Macintosh -1
2 Network software for VAX system 1 Set A
(*1)
3 Personal Computer with. MO drive 1 Set A
(1)

(*1) Image Processing Laboratory Computer System

Main Computer

Micro VAX 3900 Terra-Mar

TVYMS 5.2 (2 systems)
' . DOS4.01
32MB RAM 4MB RAM
1.2GB(2 drives) 650MB
Device Device
TU-81(MT) 3.5"FDD
TK70{cartrige 5.25"FDD
tape) MT

Macintosh Quadra
840AV
Sytem/?

132MB RAM

1GB

Device

3.5"FDD
CID-ROM

3.5" MO(128MB)

DEC PC

DOS(or Windows)

Dé_vicé
3.5"FDD
3.5"MO(128MB)
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16 R/D (RI##E)

- THE RECORD OF DISCUSSIONS
BETWEEN THE JAPANESE IMPLEMENTATION SURVEY TEAM
_ AND THE AUTHORITIES CONCERNED OF
THE GOVERNMENT GF THE REPUBLIC OF INDONESIA
ON THE JAPANESE TECHNICAL COOPERATION
FOR THE PROJECT ON
IMAGE PROCESSING TECHNOLOGY FOR OIL -AND GAS STUDY

The Japanese Implementation Survey Teém (hereinéfter referred to as
"the Team") organized bj the Japan International Cooperation Agency
(hereinaffer-referred to as "JICGA") and headed by Mr. Muneshige Yamazaki,
visited the Republic of Indonesia from August 14 to August 21 for the

" purpose of Wofking out the details of the fechnical cooperatioh brogram
concerning the Project on Image Processing Technology for.Oil_and Gas Study
in the Republic of Indonesia. | _

During its stay in the Republic of Indonesia, the Team exchanged views
and had a series of discussions with tﬁe Indonesian authorities concgfned in
respect of the desirable measures to be taken by both Governments for the
successful implementation of the above-mentioned project.

As a result ofi the.discussions. both parties agreed fo recomménd to
their respective Governments the matters referred to.in the document

attached hefeto.

Jakarta, August 21, 1988

- .._\.PDA%JA:»Q -

Cjkﬂdvﬂnéthaiﬁg(E;Z;2ﬂ41 qj?, i —

Mr. MUNMESHIGE YAMAZAKI Mr. SUYITNO PATMOSUKISMO
Leader, Director General,
Implementation Survey Team, ' Directorate General of
Japan International o 0il and Gas,

{oaperation Agency, Department of Mines
Japan ' and Energy
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5

THE ATTACHED DOCUMENT
COOPERATION BETWEEN BOTH GOVERNMENTS

The Government of Japan and the Government of the Republic of
Indonesia will cooperate with each other in implementing the Project
on Image Processing Technology for 0il and Gas Study (hereinafter
referred to as "the Project”) for the purpose of transfering
appropriate technology in the field of the image processing technology
for oil and gas and thus contributing to the effective exploration of

0oil and gas in the Republic of Indonesia.

The Project will be implemented in accordance with the Master Plan

which is given in Annex I .

DISPATCH OF JAPANESE EXPERTS

In accordante wifh the laws and. regulations in force in Japan, ths
Government of Japan will take necessary measures through JICA to
provide at its owﬁ expense services of the Jananese experts as listed
in AnnexIl through.the normal procedures under the Colombo Plan

Technical Cooperation Scheme.

The Japanese experts referred to in 1 above and their families
wiil.be grénfed in the Republic of Indonesia the privileges,
exemptions and benefits no less favourable than those accorded to
experts of third countries workiﬁg in the Republib of Indqnesia_under
the GColombo Plan Techniéai Cooperation Scheme and will include the

following:
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(1) Exemption from income tax and charges of any kind imposed on or in
connection with the living allowances remitted from abroad in
relation to the implementation of the Project;

(2) Exemption from import and export duties and any other charges
imposed in respect of personal and household effects which may be
brought into from abroad or taken out of the Republic of
Indonesia;

(3) Exemption from import tax, import sales tax, sales tax and other
taxes and charges of any kind imposed on or in connection with the
purchase in the Republic of Indonesia by the:Japanese experts of
one motor vehicle per expert;

(4) Free local medical services and facilities to the Japanese expérts

and their families.

PROVISION OF MACHINERY AND EQUIPMENT

In accordance with the laws and regulations in force in Japan, the
Government of Japan will take necessary measures through JIGA to
provide at its own expense such macﬁinery, equipment and other
materials {hereinafter referred to as "the Equipment”) necessary
for the implementation of the Project as listed in AnnexlIl,
through the normal procedures under the Colombo ?lan Technical

Cooperation Scheme.

The Equipment will become the property of the Government of the
Republic of Indonesia upon being delivered C.I.F. to the Indonesian
avthorities concerned at the ports_and/or airportslof disembarkation,
and will be utilized properly and exclusively for thé implementation
of the Project in consultation with the'Jépahese experts referred to

in Annex 1.
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TRAINING OF INDONESIAN PERSONNEL IN JAPAN

In accordance with the laws and regulations in force in Japan, the
Government of Japan will take necessary measures through JICA to
receive at its own'expense the Indonesian personnel connected with the
Project for technical.training in Japan through the normal procedures

under the Colombo Plan Technical Cooperation Scheme.

The GHovernment of the Republic of Indonesia will take necessary

“measures to ensure that lhe knowledge and experience acquired by the

Indonesian personnel from technical training in Japan will be utilized

effectively for the implementation of the Project.

SERVICES OF INDONESIAN COUNTERPART AND ADMINISTRATIVE PERSONNEL

In accordance with the laws and regulations in force in the
Republic of Indonesia, the Government of the Republic of Indonesia
will take necessary measureé to secure at its own expense the

necessary services of Indonesian counterpart and administrative

-persdnnel as listed in Annex 1V.

The Government of the Republic of Indonesia will allocate the
necessary number of suitably qualified personnel corresponding to

each Japanese expert fo be dispatched by the Government of Japan as

'specified in AnnexIl for the effective and successful transfer of

technology under the Project.

—137—



MEASURES TO BE TAKEN BY THE GOVERNMENT OF THE REPUBLIC OF INDONESIA

In accordance with the laws and regulations in force in

the Repuﬁlic of Indonesia,the Goverament of the Republic of Indonesia

will take necessary neasures to provide at ifs own expense:

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

{2} Supply or replacément of machinery, equipment, instrument,
vehicles, tools, spare parts, and_any other materials inciuding
remote sensing preprocessed data hecessary for the implementation
of the Project other than those provided through JICA under III
above;

(3)'Transportati6n facilities and travel allowance for the officiai
travel of Japanese éxperts within the Republic of Indonesia;

(4) Suitably furnished accommodations for the Japanese experts and

their families.

In accordance with the laws and regulations in force in the
Republic of Indonesia, the Government of the Republic of Indonesia
will take necessary measures to meet:

{1) Expenses necessary for the transportation of the Equipment within
the Republic of Indonesia as well as for the installafion,
operation and maintenance thereof;

(?) Customs duties, internal taxes and any other charges, imposed on
the Equipment in the Republic of Indonesia;

(3)- ALl running expenses necessary for the implementétion of the

Project.
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V1.  ADMINISTRATION OF THE PROJECT

1. The Director General, Directorate General of 0il and Gas,
Departmént of.Miﬁes and Energy, will bear overall responsibility for
the implementation of the Project.

2. The Director of the Research and Development Center for 0il and
Gas Technology "LEMIGAS" (hereinafter referred to as "LEMIGAS™), as
the Head of the Project, will be responsible for the administrative,
managerial and technical matters of the Project.

3. The Japanese Chief Advisor will provide necessary recommendation
and advice on technical and administrative matters concerning the
implementation of the Project to the Head df the Project.

4, - The Japanese experts will give necessary technical guidance and

“advice fto the Indonesian counterpart personnel on matters pertaining
to the implementation of the Project.

5. For the effective and successful implementation of the Project, a
Joint Committee will be.established rith the function and cohposition
as referred to in Annex VI.

5. The Organization Chart for the implementation of the Project is
shown in AnnexVI.

7. The Project will be implemented in close collaboration with the

Center for Data Processing and Mapping, Department of Public ¥Works.

VII.  CLAIMS AGAINST JAPANESE EXPERTS

The Government of the Republic of Indonesia undertakes to bear claims,
if any arises, against'the Japanese experts engaged in the Project
resulting from, occuring in the course of, or otherwise connected with the

discharge of their officié! functions in the Republic of Indonesia except
"
8/\
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for those arising from the willful misconduct or gross negligence of the

Japanese experts.

IX. MUTUAL CONSULTATION

There will be mutual consultation between the two Governments on any

major issues arising from, or in connection with this Attached Document.

X. TERM OF CODPERATION .

The duration of the technical cooperation for the Project under this
Attached Décument will be five (8) years from the date of the signing of
this Record of Discussions.

However, there will be a general review by the Joint_Commmittee on
the progress of the implementation of the Project in due time during the
cooperation period in order to assess'whefher the term of cooperation

should be modified for the sucdeésful impiementation of the Project.
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ANNEX T . MASTER PLAN

Objectivés of the Project

Objectives of the Project are to facilitate the research and
development in image processing technology and to apply them to the

method of the exploration of oil and gas in the Republic of Indonesia,.
Objectives of the Japanese Technical Cooperation

Objectives of the Japanese Technical Cooperation during the term
of the codperation are to transfer appropriate technology to the
Indonesian counterpart personnel as listed in Annex IV so as to enable

them to carry out the activities of the Project.
Scope of the Project

The appropriate technology transfer to the Indonesian counterpart
personnel will be done in the following fields;
1) Computef tachnology / lmage Processing
2) Remote Sensing (R/S)
3) Application Method of R/S to Petroleum Exploration
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ANNEX 11,  JAPANESE EXPERTS

Fields of the Japanese-experts are as follows:

1. Chief ﬁdvisor
2. Experts in the field of;

(1) Computer Technology / Digital Image Processing
(2) Remote Sensing Technology

(3) Petroleum Geology

Note: Short-term experts may be dispatched, if netessity.arises. and

mutually agreed upon, for the smooth impiemenfation of the Project.

ANNEX III.  LIST OF EQUIPMENT

1. Equipment for Computer Technology / Bigital Image Processing
2. fther necessary equipment and materials to be mutually agreed upon

for the effective implementation of the Project.
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ANNEX IV,  LIST OF INDONESIAN COUNTERPART AND ADMINISTRATIVE PERSONNEL

Head of the Project {Director of LEMIGAS, Department of Mines and

Energy) '

Deputy head of the Project

Counterpart personnel in the field of ;

(1) Computer Technology / Digitalllmage Processing

(2) Remate Sensing Technology

(3) Pefroleum Geology

(4) Other fields concerned with the Project mutually agreed upon as
necessary

Administrative Personnel

(1) Administrative Officers

(2) Typists

(3) Other necessary officers

Other necessary personnel muktually agreed upon :

ANNEX V. LAND, BUILDINGS AND FAGILITIES

Land, buildings and facilities for the Project

Rooms .and space necessary for the installation and storage of machinery,
equipment and materials provided by the Governmgnt of Japan

Office space and necessary Tacilities for the Japanese experts

Other facilities mutually agreed upon as necessary
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ANNEX VI. JOINT GOMMITTEE
1. Functions

The Joint Committee wifl meet at least once a vear and whenever

necessity arises, and work:

(1) To formulate the Annual Work Plan of the Project in line with the
Tentative Schedule of Implementation formulated under the framework
of this Record of Discussions;

{2} To review the overall progress of the Technical Cooperation Program
as well as the achievements of the above-mentioned Annual Work Plan;

(3) To review and exchange views on major issues érising from or in

connection with the Technical Cooperation Program.
2. Composition

(1) Chairman ; Director General, Directorate General of 0il and
Gas, Department of Mines and Energy
(2) Members
| a. Indonesian Side
1) Director of LEMIGAS
?) Personnel concerned with the Project designated by the Chairman
b. Japanese Side
1) Chief Advisor |
2) The Japanese experts designated-hy the Chief Advisor
%Z : 3) Representatives of JICA Inddnesia'office
| 5;1\ 4} Personnel concerned with the Project to be dispatched by JICA,

if necessary

Note: Officials of the Embaséy of Japan'may attend the Joint Committee

as ohservers.
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