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THE MINUTES QF DISCUSSIONS_
BETWEEN TUE JAPANESE CONSULTATION SURVEY TEAM
AND THE AUTHORITIES CONCERNED OF
THE GOVERNMENT OF THE REPUBLIC OF INDONESIA
ON THE JAPANESE TECHNTCAL COOPERATION
FOR THE PROJECT ON
IMAGE PROCESSING TECHNOLOGY FOR OIL AND GAS STUDY

The Jaﬁanese Consultatien‘SurQey Team (hereinafter referred to as "the Team")
organized By the Japan Internatioﬁal Cooperation Agency (hereinafter referred-to as
"JICA"™) and led by Dr. Hiroji Tsu, Director of Geoﬁhyéics Dept., Geological
Survey 6f Japan, Ministry of International Trade and Industry, visited the
Republic of Indoenesia from April 5 to 13, 1993 for the purpose of reviewing
the activities of the Project on Image Processing Technology for 0il and Gas
Study (hereinafter referred to as "the Project™) of Fiscal 1992 and working out
the annual'work plan of Fiscal 1993 for further promotion of the Project.

‘During their staj in the Republic of Indonesia, the Team exchanged views and
had a.series of diééussions with the Indonesian authorities concerned over the
matter for successful implementation of the Project.

As a result of the discussions, both sides agreed upon the matters referred

to 1n the document attached hereto.

Jakarta, April 12, 1993

br. Hiroji Tsu Ur.Priyambodo Mulyosudirjo
Leader, = ‘ : Director,

Consultation Survey Team Research and Development
-Japan International : Centre for 0il and Gas
Cooperation Agency, - : Technology "LEMIGAS”,
Japan : | e o Indonesia
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THE ATTACHED DOCUMENT

1. Review of Fiscal 1992
1) General Review

The Project started on August 21,1989 as a five—year Projéct, and is now-ih the
fourth year of_implemedtation based on the Wnrk_Plan signed.on_January 20, 1992
in the ficld of: o | |

(1)_C0mputer Teéhnology and Digital Image Processing

{2} Remote Sensing Technology

{3) Petroleum Geology

Regarding the Project activities in Fiscal 1992, JICA has dispatched five
long-term exﬁerts‘and four short-térm experts to the Research and Development
Center for Oil and Gas Technology "LEMIGAS" (hefeinafter referred to- as
"LEMIGAS"), has received three counterpart personnel in Japan and has téken
suitable measures to provide the equipment necessary for the Project shown in
ANNEX 1.

LEMIGAS has ensured thg budgetary allocation'és shown in:ANNEX 2, and the
assignment of Indonesian counterpart personnel shown in ANNEX 3 necessary for the

smooth implementation of the Project. .
2) Topics

@ Case Study and Test Study
In 1991 the Japanese experts and counterpaprt pérsonnel carried out the
Case Study im the North Sumatra area and has g0t-it doné_sﬁccessfully
despite the fact that it was fhe first experienbe-fofjthe'Projéct.
Successively the Japanese experts and the counterpart persbﬁhel sfarte& a
gseries of work in March 199%, choosing the:Central Sumétra area as a target:
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and followed by a field check in August and September. ALl members of the
Japanese experts inclﬁding ﬁne short-term expert and LEMIGAS counterpart
personnel have participated in the field check. The analysis work of image
osubtput was proceeding‘and the final report was produced by the end of 1992
Fiscal year.

The candidates of the next Case Study area might be listed up widely and
tﬁe Japanese experts and counterpart personnel selected four areas: East
Java; South Kalimantan, South Sulawesi, and Irian Jaya.

Howevef the Japanese experts and the counterpart persbnnel should make a
‘good choice by selecting the area, taking into account the data
availability, the possibility of oil and gas poteantial, the feasibility of
field check, the vegetation and the budget. According to the pfesent
situation of the above:fuur candidate areas, the Japanese experts and
counterpart. personnel chose the East Java area as a test study target and

carried out the Tield check in November 1992.

@ The Joint Seminar between LEMIGAS and JICA

The Joint Seminar hetween LEMIGAS and JICA on Remote Sensing
Technology for Development of Natural Resources was held on February 18,
1993 at LEMIGAS.

The purpose of the Seminar ﬁas to present the result of this four years
cooperation project activities, one of the abilities in the field of remote
sensing. |

Speakers.from PERTAMINA; LAPAN, and LIPI also presented.their papers at
the nginar. They -made presentations on the progress of their studies on
remote sensing technology and its épplication to natural resources
exploration in Indonesia.

The Poster Session was also done, and the guests were introduced to ihe
Image Processing Laboratory and received explanation of the image
processing wifh some demonstratidns by LEMIGAS staff.

In addition, press conference was held between Lhe Director of LEMIGAS

b

¢
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and the press, consequently it made a considerable P. R. effect to the
-public through the reports broadcasted by TVRI and RRI News and articles in

the newspapers. (Programme and:attendance are shown in ANNEX 5)

@ Publication of the Projéct by 1993 Calendar and Information Panels. .
1993 calendars were made based .on the image of Fast Java area and were
distrihuted to ‘the organizations concerned. |
Several kinds of information panels were prepared for the benefit of

visitors to the Image Processing Laboratory.

@ Maintenance of Image Processing System'
. "The equipment has been maintained in good condition. The contract of-
the computer maintenance between LEMIGAS and P.T. ASTRAfGRAPHIA was renewed

on MNovember 1, 1992 (November 1, 1992 through Octobef 31, 1993).
3) Technical Review
(D Computer anc Digital Image Processing { ANNEX Sflj

a. Techniéal transfer in the area of the operation of the cémputen.and the
peripherals, including DIGITIZER and PEN PLOTTER, has been carried out.

b. GIS (Geographic Information System) was introduced.

¢. Technical transfer in the area of the basic management and maintenance
has been carried out. Efforts to cover the advdanced ones will be
recommended in the activities of Fiscal 1993.

d. It is recognized that such an effort has been successfully conducted and

some counterpart personnel are in guod'position-po pogsibly prepare a

program. Advanced programming will be recommended in the activities of

oz

Fiscal 1993.



The abilities of counterparl personnel in programming on main-processings
- like band ratio, principal component analysis, HSI conversion, etc. will be

increased.

e. It is recommended thal counterpart personnel will prepare the
instructions of program and some documents in the activities of Fiscal

1993.

@ Remote Sensing (ANNEX 6-2)

a. The lecturés on ?Qmoté sensing and digital image processing have been
cafrigd out. The technical transfer is expecﬁed to be accelerated by the
lectufes performed along with the practices as mentioned below. Most of
the lectures planned at first were completed but some parts of practices

on a computer are not yet sufficient.

b. The reading circle formed by counterpart personnel was finished in one

round, and the next round will start in April 1993,

c. The practices of digital image processing have been carried out using a
"VAX' computer systgm, 'Terra;Har' system and some peripherals. The
transfer in the field of pre-processing with 'VAX' and some basic
main-processing with_'Terra—Maf' was sufficiently accomplished.
Counterpart personnel can make good false cﬁlor image outputs by

themselves.

d. Counterpart personnel have already acquired the abilities of programming
hasic image processing such as format conversion, level slicing, etc.
They are éxpected to increase their abilities through practices and

experience.

e. The knowledge of counterpart personnel on remote sensing will be



increased so'that_thcy will be able to make programs by themselves. The
applications of remote sensing in other fields of petroleum exploration

will also be introduced.
f. Other satellite data besides Landéaf data will be processed.

g. The abilities of counterpart personnel to program on main-processing_
like band ratio, principal component analysis, HSI conversion, etc. will

be increased.

h. Counterpart personne!l should have a chance to participate in some remote
sensing conferences. Through such experience, they will become more

skillful in writing technical papers, presentation, etc.

i. Counterpart personnel should summarize the image processiag

procedures.

@ Petroleum Geology (ANNEX 6-3)

a. All of the technology transfer related to fundamentals of petroieum
geology and the application of rémo£é sensing.téchnology'to oil and gas
exploration has been successfully implémeﬁted. Most of:the'lectures
planned at first stage were'conpleted'but some parits of practical
exercises and other applications have not yet been accomplished. The
Iectures on the fundasentals of log-interpretation and princiﬁles"related
to formation evaluation which is very important for petroleum explbrétion
have been carried out, and then précthal-exercises in

log-interpretation were accomplished.
. b. Practice of Image Processing

It is recognized that each counterpart personnel in the field‘of

petroleum geology has already nnderstoéd the basic knowledge an remdte

.y



sensing and main basic operalion technique of digilal image processing of

Landsat MSS data by using Terra-Mar System.

c. Overlaying Technique of Each Thematic Map

| Each counterpart personnel has already mastered GIS technology in
application to the overlaying thematic map on the remole sensing image
by using.Digitizer and CCD-Camera Sysﬁems. This method has been very
effective for each éounterpart personnél to gain better understanding

of genlogical interpretatiﬂn of remote sensing image.

d. The second case study including field check has been carried out in the
Central Sumatra.area{ Each couhterpart personnel completed false color
image processing of Landsat MSS data before the end of August 1992, but
main oil and gas fields area such as Minas, Duri etc. were covered by
very heévy haze or cloud. They also prepared output false color images
of Landsat TH data of Ombilin Basin. The long-term expérts and
counterpart personnel carried out a field check from August 30th to
September 12th, 1992. Detail is as shown in ANNEX 8-1.

The geological interprétation based on the remote sensing imapge was
introduced to the Indonesian Sbciety for Remote Sensing and the
LEMIGAS-JICA Seminar held on February 18, 1993.

It is_recommended that a final report on case study of the Central
Sumatra area should be produced by fhe end of April 1993. This report will

act as .an important data source for the achievement of the Project.

e. It is recommehded that the successor of the expert on petroleum geolegy
should provide some lecture programmes concerning new approach or field

" examples of remote sensing geology.

f. The third case.study (North East Java)

¥ith respect to the application of remote sensing technology, the

~25- _ W



Japanesé experﬁs have attempted to do the preliminary test study on
application of geological interpretation with R/S .image of Ldndsat (MSS,
™) Lo Lhé' North East Java Basiﬁ. The.Japanese experlts and the
counterpart'persunncl have.some considerable indications of the test
reéult on the appiidétion of remote sensing technfquc to oil and gas
exploration in this area. A field check for the case study will be

carried out from late August to September 1993. (ANNEX 8-2)

2. The counterpart personnel should summarize the transfered teéhnology on

case studies procedure to make a guideline based on the examples of image

analysis and interpretation gained from these case studies.

2. York Plan for Fiscal 1893

1)

The Japanese side and the Indonesian side have jointly fdrmulated the Work

Plan for the period as given in ANNEX 9, after the review of the present

status of the Project.

¥With respect to the Work Plan, both side discussed the following:

Dispatch of Japanese Experts
The Japanese side declared that the three'long—tefm'experts'(chief

adviser, remote sensing and computer) will continue to be dispatched until

 August 20, 1994 The long-term experf on the field of'petroleum geclogy

will be replaced by a new expert on the same field in June 1983. The term
of the coordinator will expire on June 12, 1993. It will be extended untill

August 20, 1994 based on requeést from the Indonesian side.

Dispatch of Short-term Experts
The Japanese side declared that the six short-term experts in the field
of Microwave Remote Sensing, IP9000 Inspection, Digital Terfain'ﬁnalysis.

Remote Sensing Geology, upPs Inspection and‘Equipment'Héintenance:will be

-26- F



3)

4)

5)

6}

dispatched. All counterpart personnél will be required Lo attend each

expert lecture.

Training in Japan

The Indonesian side requested that two project management officers from
LEMIGAS will be sent to Japan for observation of the facilities relating to
this project and a counterpart personnel on the field of computer

programing will be itrained in Japan for 3 months starting in October 1993.

Prﬁvision 6f Machinery and Equipment

The Indonesian side reéuested the Team to provide machinery and
equipment related to technology transfTer as shown in ANNEX 10.

The Team explained to the Indonesian side that it was difficult for the

Japanese side to accept all the requests because of the Japanese budgetary

‘constraint. The Team requested the Indonesian side to give prierity in the

list of the machinery and equipment as shown in ANNEX 10.

The Indonesian-side hoped the Japanese side would give full
considerations to their request.

The Indonesian side agreéd to allocate the budget to cover the handling

cost to take delivery of these machinery and equipment.

Submission nf'Aphlication Form
The Team demanded the Indonesian side to submit application forms (AL,
A4 and the other request) for Fiscal 1993 to JICA through diplomatic

channel by the end of April, and form A2-3 by the end of June 1993.

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

M’»
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7) Case Study
Both sides agreed to carry out the Case Study in_the.East Jaﬁa areé in’
August and/or September 1993. | |
The Japanese side requested the Indonesian side to prepare the relevant

information such as geolpgical maps, etc.
3. Miscellaneous Matters Discussed
1} Assignment of Counterpart Personnel
The Indonesian side expressed that one counterpart personnel in the field
of computer programming would be formally assigned as a LEMIGAS employee as
soon as possible.
2) Maintenance of the Wain Computer
The Japanese side requested the Indonesian side to allocate budget for
the maintenance of the main computer.
The Indonesian side agreed that it would share 60% of the maintenance

cost in 1993 (November 1, 1993 to August 20, 1994).

4. Final Goal of the Project

Both sides agreed the final goal of the technical cooperation shown in

ANNEX 12.
5. The Participants of the Meeting

The participanis of the gaeting dre as shown in ANNEX 13._.
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LIST 0 F ANNEZX
ANNEX 1. Progress of the Project
ANNEX 2.  Allocation of the Budget of LEMIGAS
ANNEX 3. List of Hanagement and Counterpart Personnel
ANNEX 4-1. Organizatioh Chart of Hin;stry of Mines and Energy ; 1992
ANNEX 4-2. Organization Chart of "LEMIGAS" - 1992
ANNEX. 4-3. Organization Chart_of the Implementation of the Project
AﬁNEx éﬁ-' LEMIGAS-JICA Seminar

ANNEX B?l; Accomplishment of Fiscal 1992 and Annual ¥Work Plan of

‘Fiscal 1993 (Computer and Digital Image Processing)

ANNEX 6-2. Accomplishment of Fiscal 1892 and Annual Work Plan of
Fiscal 1993 (Remote Sensing)

ANNEX 6-3. Accomplishment of Fiscal 1992 and Annual Work Plan of
Fiscal 1993 {Petroleum Geology)

ANNEX 7. List of CCT

ANNEX 8-1. Case Study in 1992

ANNEX 8-2. Case Study in the East Java Area

| AﬁNEX 9. Annual Work Plan of Fiscal 1933

ANNEX 10. List of Requests for the Provision of Machinery and Equipment
ANNEX ;1.' Di§position_of the Troubles

ANNEX 12. Final Goél of the Project
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ANNEX 2

PROJECT ON IMAGE PROCESSING TECHNOLOGY FOR OIL AND GAS STUDY
LEMIGAS BUDGET 1890,1991,1992 AND 1893 (PROPOSED)

In thousand Rupiah
No.  Category 1990 1991 1992 1993 Total
1. Personal Cost 48,000 50,000 55,000 60,000 213,000
2. Renovation Cost 30,000 25,000 e 55,000
3.  Operation Cost:
-R/S Data - 4,000 5,000, 9,000
- Case/Field Study 20,000 30,000 40,000 45,000 135,000
- Maintenance Fee - - 11,500 23,000 34,500
- Material 10,000 - 10,000 11,000 12,000  43,000|
- Land/Building 24,000 24,000 24,000 - : 72,000
- Utilities 5,000 15,000 17,000 20,000 57,000
4. Cost Fadilities of 5.000 3,000 3,000 3000 - 14,000
Japanese Expert
5. Others 8,000 15,000 15,000 15,000 53,000
TOTAL 150,000 147,000 205,500 183,000 685,500
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ANNEX &, LEMIGAS~JICA SEMINAR

. Theme
Dafe/Time

. Place

. Atfendants :

Programme

Remote Sensing Technology for Development of Natural LResources

February 18, 1993 / 9:00 - 15:00

. LEMIGAS, Gudung Eksploitasi, Ruang Sidang

86 persons

1. Report by Dr. Boné Situmorang
2. Opening address by Dr. Priyambodo Hulyusudifjo'
(on behalf of the Biréctor.GeneraI of 0il and Gas)
3. Poster Session
Visit to the Image Processing Laboratory
4.‘Seésion 1
"The LAPAN's Remote Sensiﬁg Ground Statidn System and Its
Capability for Natural Reséurces Exploration™
Dr. Ir. Mahdi Kartasasmita {LAPAN)
"Image Processing Techniques for The Information Extraction
of The LANDSAT TIM Imagery”
Mr. Adji Gatot Tjiptono (LEMIGAS)
"Remote Sensing in Mineral Explorations. Case Studies of
Epithermal Gold Mineralization in Indonesia”
Mr. Suwijanto (LIPI)
5. Lunch |
Visit to the Image Processing Labdratory
6. Session IT
"Geological Interpretation of LANDSAT TH Imégery.
Case Study : Ombilin Basin, West Sumatra”
Mr. Muhamad Husen (LEHIGAS}
“Remote_Sensiﬁg Tecbnolﬁéy and Its Application to
" Hydrocarbon Exploration'iﬁ Idﬁonesiq"

M. Luki Samuel (PERTAMINA)

| 7.'GIOSing Ceremony by Dr. Priyambodo Mulyosudirjo
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1.

I-1

Ci-2

1-3

1-4

1-%

ANNUAL KORK PLAN AND ACCOMPLISHMENT (COMPUTER & DIGITAL IMAGE PROCESSING)

© : finished @ : underway

®

: planning

COMPUTER SYSTEM

Hicro VAX 3900

1) Operation {Invoking/Shutdown. Editer etc.,)

2) Management & maintenance (Regular maintenance)
3) Advanced management & méintenance

4] Run time library for programing

5) Symbolic debugger

0ptronics_€—4300'Film ¥riter

1} Summary (H/W & S/¥)

2) Opératian

3) Gamma Correction (LUT)

4) Maintenance & Management (Regular maintenance)
5) Advanced maintenance & management

6) Quality control & glow tube Replacement

IP300 Image Processor with CCD Camera System
1) Summary of hardware

2) Summary of software

3) Operation

4} Maintenance & management

"JX-608 Color Scanner & Pictrography 2008 Color Printer
1) Operation

2) Management & maintenance (Regular maintenance)

3) Advanced management & maintenance

4) Gamma correction & Quality control for Pictrography

Applfcation Software

1} Basic image processing software (J... S/W)
"2)  SPIDER subroutine software

3) SPIDER-DZ subroutine software .

4) PCI EASI/PACE

-39-
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1-6 Terra-Mar System
1} Operation for MICROIMAGE software

2. DIGITAL IMAGE PROCESSING (JOIN WITH R/S GROYP):
2-1 Fortran Language

2-2 Basic Digital Image Processing _
1) LIPS commands & basic image processing with. IP3000
2) Others (Lectured by R/S field)

2-3 Programing of Basic Image Processing
1} Data Conversion (by R/S Field)
2) Statistics
3) Filtering
4) Stretching
S}IHistogram Equalization
6) Radiometric Correction (Destripping)
7) Band ratio
8) HSI conversion
9) PCA
10} Filtering

2-3 Advanced Iwmage Processing -

1} Fundamentals of advanced image processing (by R/S field)
2) Others

40~
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ANNUAL WORK PLAN AND ACCOMPLISHMENT (RCMOTE SENSING)

© : finished @ : undérway

® :

planning

FARE

if possible

L. FUNDAMENTALS OF REMOTE SENSING (CONCEPTION)

1-1 Basic Principles

1-1-1 Concepts of remote sensing

1)
2

3)
d)

. 5).

6)

Pefinition of remote sensing
Description of remote sensing
Llectro-magnetic waves

Piatform |

Basic flow of R/S data processing

Sensor-

1-1-2 'Characteristics of electro-magnetic wave

1)
2)
- 3)
4)

Definition of radiation
Refiection of radiatien
Absorption and transmission

Emissivity

1-2 Data Processing

1—2—1.Pre—processing'

1)
Z)
3)
4)

6)

Data acquisition

Formal conversien

Radiometric cerrection

Geometric correction

Coofdinate system and map projection

Resampling

1-2-2 Digital image'processing

1)
2)

}
4}
}

Image density conversion
Smoothing

Edge extracfion

Image sharpening

Filtering

1-2-3 Image outpul

1)

IHS system

42~
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2} False color

3) Pseudo color

1-3 Image Analysis

1-3-1 Statistic processing
I} Band ratio _
2) Principal component analysis
3) Decorrelated stretch

4) Digital mosaicking

1-3-2 Classification
1) Feature extraction
2) Concepts of classification
3) Supervised classification

4) Unsupervised classification

1-3-3 Image statistical analysis
1) Quantitative analysis
2) Ground truth
3) Regression analysis

4} Atmospheric correction

1-4 Remote sensing appliqation
1-4-1 Environmental problem (by short-term expert)
1) Water quality
2) Vegetation change
3) Monitoring of tropical forest
4) Land slide

5} Temperature measurement by thermal data

1-4-2 Applied méasurements
1) Photogrammetry {by short-term expert)
2) Videogrammetry (by short-term expert)

1-4-3 Special topics
1) Microwave remote sensing (radar) (by short-term expert)
2} Geographical information system (by short-tgrm expert)
3) Others

-l 3
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1-% Reading circle
1} Proceedings of 1991 ACRS
2) Others

2. THAGE PROCESSING % PROGRAMMING (PRACTICE)

2-1 Terra-Mar

1} Basic operatiuﬁ on Terra-Mar (by short-term expert)

2] Processing and output

2-2 Pre-processing
1) Format conversion

2) Basic statistics processing

3} Geometric correction using GCP {with Terra-Mar)

4) Resampling (with Terra-Mar)

2-3 Main Processing
1) Color density conversien
2) Filtering
3} TH data processing

2-4 Input and Output
1) Image scanner
2} Pictrography

3) Pseudo color output

2-5 Statistical Analysis
1) Digital wmosaicking
2) Principal component analysis
3} Classification
4) Regreszion analysis

5) Lineament statistics
3. CASE STUDY

3-1 Nerth Sumatra Area
1) Planning and preparation
2) Image processing
3) Image output
4) Field survey

@ O
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3-2

5) Report
§) Comparative analysis with TM data

Central Sumatra Area

1) Planning and preparation
2) Image pfdcesSing,

3) Image output

4) Field survey

5) Report |
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ANNUAL WORK PLAN AND ACCOMPLISHMENT (PETROLEUM GEOLOGY)

© : finished @ : underway @ : planning

L. FUNDAMENTALS OF PETROLEUM GEOLOGY

I-1 Sedimentary Geology (by shoft~tefm expert)

1) Origin of sedimentary rocks (8]
2) Lithification and diagenesis in sediments O
1-2 Subsurface Geology (by short and long-term experts)
1) Technical terms of petroleum geology [ g]
2) Lithological classification O
3) The relation of surface, subsurface and R/S'géology 18
4) Oil/gas_field(structure, quality of source rock, reservoir O
rock and cap rock)
5) Type of source rock O
6) Outline of petroleum exploration method @]
Gravity survey, magnetic survey and seismic survey
Field/surface geological survey, airphoto geology and R/S
geology ' ' '
7 Drainage mechanism of oil accumulation O
8) Estimation example of o0il accumulation O
9) Simulation model for petroleum exploration O
Fundamentals of geochemistry
- Generation modeling
Fluid flow modeling
1-D expulsion model - Application of BSS JPX
_Importénce of ihpﬁt geochemical parameters
2-D fluid flow model - GEOPET II .
Iﬁportance of reservoir geowmetry
Reviev of models and future potential of simulation modeling
1-3 0il/Gas Field Example ({(by short-term experts)
1} Outline of general geology ' e
2} Petroleum geology : O

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

. Source rock - geochemical evaluation, pyro-analysis

by '/&/ %«



gross plot in the sedimentary basin _
Maturity - the maturation window of crude oil vifrinite
reflectance (Ro) the thermal geohistory
Timing of oil generation, migratioh and accumulation
Hopeful exploration plays in the petroleum contract area:
3) Structural evaluation
Criteria fTor the evaluation - evaluation example
4} Promising structures for wildcats
Main well data of Indonesia
Main oil/gas Tield data of lIndonesia
5) Estimation of oil reserves .
0il in place, recoverable oil'reserves
Volumetric method for oil resetves
6) Exploration and development work ﬁrogram
Exploration plan
Development and production plah
7) The evaluation of drilling result
- Wildcat and appraisal wells
8) Wodel for sedimentary environment by using drilling data
9) Decision making process

{(from oil ekplbration to production stage)

Formation Evaluation

1} Fundamentals of quantitati%e Iog interpretation
2) The spontaneous potential {SP) curve

3) Conventional resistivity logs

4) Focusing electrode logs

5) Induction logging

6) Microresistivity devices

7) The sonic log

8) The formation density log

3) Neutron logs

10} The gamma ray log

11} Determination of lithology and porosity

12} Determination of RW

13} Resistivity interpretation

14) Determination of RO _

15) Determination of satﬁration (Cléan formation)
16) Determination of saturation (Shaly formation).

17) Special purpose devices and services

~-48-
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.ANNUAL WORK PLAN AND ACCOMPLISHMENT (PETROLEUM GEOLOGY)

O : finished'. @ : underway @ : planning

1. FUNDAMENTALS OF PETROLEUM GEOLOGY

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

1) Origin of sedimentary rocks

© C

2) Lithification and diagenesis in sediments

1-2 Subsurface Geology (by short and long-term experts)
1) Technical terms of petroleum geology
2) Lithological classification

3) The relation of surface, subsurface and R/S geology

C0o00OQ

4} 0Gil/gas field(structﬁre, quality of source rock, reservoir
rock and cap rock)

5) Type of source rock

o 0

6) Qutline of petroleum exploration method
Gravity survey, magnetic survey and seismic survey
Field/éurface geological survey, airphote geology and R/S
geology

7) Drainage mechanism of oil accumulation

8) Estimation example of oil accumulation

000

9) Simulation model for petroleum'exploration
Fundamentals of geochemistry
Generation modéling-
Fluid flow modeling
1-D ekpulsion'model - Application of BSS JPX
Importance of input geochemical parameters
2-D fluid flow medel - GEOPET II
Iﬁportance of reservoir geometry

Review of medels and future potential of simulation modeling

1-3 0il/Gas Field Example (by short-term experts)
1) Outline of general geolegy O
2} Petroleum geology O
Size, thickness of sediments and rock facies in the
sedimentary basin '

Source rock - geochemical evaluation, pyro-analysis

.



3)

4)

5]

7)

8)

gross plot in the sedimentary basin
Maturity - the maturation window of crude oil vitrinite
_reflectance {Ro) the thermal geohistory

Timing of o0il generation, migration and accumulation

Hopeful exploration plays in the petroleum contract area

Structural evaluation
Criteria for the evaluation fAQQaluation.example
Promising structures for wildcats
Main well data of Indonesia
Main oil/gas field data of Indonesia
Estimation of oil reserves
0il in place, recoverable oil rESerVes
Volumetric method for oil reserves
Exploration and dévelopment work program
Exploration plan
Development and production plan
The evaluation of drilling result
¥Wildcat and appraisal wells .
Hodel for sedimentary environment by using drilling data
Decision making process

{(from oil exploration to production stage)

1-4 Formation Evaluation

10}

11).

12)
13}
14)
15)
16)
17)

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

Focusing electrode logs

Induction logeing

Hicroresistivity devices

The sonic log

The formation density log

Neutron logs

The gamma ray log

Determination of lithology and porosity
Determination of RW

Resistivity interpretation

Determinaticen of RO _ - .
Determination of saturation (Clean f0rnati0n)_
Determination of saturation {Shaly fofnation)

Special purpose devices and services

-50-
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18) Exercise : Basic course ' O
Borehole correction for DLL & RMSFL
Rt determination by DLL & RX0
Guick look method (Clean formation)
Lithology determination
R¥W determination
Quick look methods by overlay
Logarithmic resistivity overlay
Density - Neutron overlay
FBC - Derived borosity
Neutron - Derived porosity
Sonic - Derived porosity
19) Exercise : Advanced course O
"Quick look method
Lithology and porosity evaluation
Rw_bomputation
Shaly sand interpretation
Preinterpretation (Quick look)
Clay ﬁetermination
Hydrocairbon correction
R¥ determination
Sw'cohputation
20) Other application : : O
Estimation of formation pressure
Well correlation

-Struéture analysis by using dipmeter data.
Z. APPLICATION OF REMOTE SENSING GEGQLOGY

2-1 R/S Geology (by short-ters experts)
1) Phatogeology and remote sensing O

Interpretation process
General flow of the photogeological works
Characteristics of information by photo interpretation
friteria for photo interpretation '
Interpretation of drainage way
Interp:etation of geological structures
Interpretation of rock types
Expreséion of interpreted information

Usefulness and limit of photo interpretation



2-2

2-3 Preparation of Geological Maps (by short and long-term experts)

3.

3-1

3-2

3-3

2) Application of R/S geology for oil and gas exploration
Tarim basin in China

0il field in Myanmar

Interpretation (by short and long-term experts)

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 report_making

2nd Case Study in Central Sumatra

1) Preliminary map preparation

2) Field check/survey

3) Evaluation of the image interpretation
4) Geological interpretaticn

5) Final report making

3rd Case Study in East Jawa

1) Preliﬁinary map preparation

2} Field check/survey

3) Evaluation the image interpretation
4} Geclogical interpretation

$) Final report making

-592~
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ANNEX §-1

Case Study in 1992

(1) Area and Data

1) Landsat

2) Landsat
3) Landsat
4) Landsat
5) Landsat
6) Landsat
7) Landsat
8) Landsat
9) Landsat
10) Landsat

MSS

MS5S
MSS
MSS
MSS
MSS

MSS

MSS
™
™

29, June, 1985
4, June, 1985
8, June, 1984

22, Aug., 1990

23, June, 1986

27, June, 1985
3, May , 1985

28, June, 1985

25, May , 1990

25, May , 1990

Coverage map of MSS

54—

path/row
path/row

path/row
path/row
path/row
path/row
path/row
path/row
path/row
path/row

[E O | I U S

Hooou i

126/59
127/59
128/59
126/60
127/60
128/60
126/61

127/61

127/60(04)
127/61(Q2)

EMNEEY

3,

ST

. Gi _ﬁilﬂ--j

Coverage map of TM




L2} Jmage Processing

a, Choock image gualilv

b. Format conversion

¢. Aspect ratbtio

Lransformation |

MSS dala )

d. Spatial ffltering (- Edge enhancement )

e. Density canversion

f. lmage output

[3) Schedule of the work

B VIR

e p—

Preparation & Planuing

P2 3 4 5 6 78 9 |
T ’

eanisition of T data BRSO o ok O N S R A S SRR Y

Provessing [ M85 dala b : R T '
Cutput ( M55 dala ) : i S R R TS .
Processing [ TM data } ; I :
[} 1
Output { T data ) : T g !
b
: Image interpretation ; T 44+ {
' Field Checkx ! i

* Field Check all members Aug.30 - Sep. 4

only geologisti Aug.30 - Sep.i2

planned, +4++++ performed
55—



ANNLX 8-2

Case Study in the bkast Java area

(1} Data and Avea _ -
I) tandsat-3 TM  24/aus/1991 path/row = 119/65
2) SPOT HRV(XS) 29/Jul/1988 GRS(K/J) =_294/364
3) SPOT HRV(XS) 30/Jul/1988  GRS(K/J) = 295/364
4} SPOT HRV(PA) 15/Jul/1990 GRS(K/J) = 295/364
) SPOT URV(XS) 27/0ct/1888 GRS(K/J) = 298/364_

Coverage map of TM

Coverage map of SPOT

{2) Image Processing

a.— f.)

a. Precise geometric correction : 3) & 4)
b. False color images all images

c. HSI modification TM images, 3) & 4)

d. Principal component analysis T images
e. Band ratio images all images '
f. Mosaicking 2} & 3}

g.

Image cutput all processed data (

{3} Schedule of the work

'3 4 5 6 7 8 910 11 12 1
| |

Preparation & Planning P ' '
Acquisition of MT data Ve
Processing (preliminary) ! = ——ccmmmmmuc—
Output ;
Re-processing {(final) |
(final) E

5

(preliminary) |
{preliminary) | oo

Re-—-output
Field Check
| Report

—56-
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ANNEX 10. List of Requests for the Provision of Machinery and Equipment

Request No.

L3

Machinery/Equipment Name

Battéry_for UPS

Replacement Parts for IP9600
Software

Film Paper for Pictrogrgphy
Film for Optronics

Film ﬁriter

Density Heasurer

-58—~

Quantity

1 set

1 set

1 set

- 40 cases

10 cases -

1 set

1 set

Priority



ANNEX 11

Disposition of the Troubles

( 1990. 7 ~ 1993.3 )

DATE TITLE CAUSE (85) FIXED AT REMARKS
AUG. 1990 | Several Devices are sus- | Stored in the airport 0CT. 1991
tained by Humidity warchouse for long time
infiltration {in condition of High
Humidity & Temperature)
OCT. 1950 | BC 12V Power Supply for | Electric shortage by High | NOV. 1990 Using the substitute
Optronics is damaged Hemidity, small animal cre- Power Supply
pt into the device, irregu-
lar Input Voltage etc...
JAN. 1991 {UPS Inverter Trouble Unknown FEB. 1991 Repléce
{Irregular Input Voltage?)
FEB. 1991 A RAS0 Disk Unit is There is a possibility OCT. 1991
damaged - that 1t was damaged :
during the transportation
MAY. 1981 | The output of Optronics | The [P-9000 interferes to Can not be fixed
go out of order Optronics Never used at the same
time
JUL. 1991 | Macheth Density Meter is
damaged
NOY. 1991 { The UPS detect condition | not found any defect After the. System
of {Irregular Input Yoltage?) Resst. it was restored
* Inverter Trouhle'
FEB. 1992 | Terra-mar system no.2 | Unfnown MAY. 1992 | Replace
386 CPU board is damaged 486 CPU board -
MAR. 1992 | VAX memory damaged Unknown MAR. 1992 | Replace
JUN. 1992 | TP-900C is damaged Power Supply Trouble DEC. 1992 | Replace
(Noise to Display)
JAN. 1993 | VAX Disk DUAL: Power Unknown JAN. 1993 | Replace
Supply is damaged {Irregular Input Voltage?)

=50




ANNEX 12.

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

FINAL GOAL OF TRE PROJECT

[COMPUTER/IMAGE PROCESSING]

1.

4. Software development

System operation

To understand the function of each machine and software, and to be able to

operate and handle them properly following each procedure.

Regular maintenance and management

To understand the significance and items of regular mainténance-and

wanagement of the image processing systewm, and to accomplish them

completely.

Actions for machine trouble

To be able to inforﬁ the respective maker or agent of a state of trouble on

machine, when any failure or malfunciion happens.

To create the software necessary for image processing.

( ¢f. Table-1,2 )

(REMOTE SENSING]

i.

2.

Acquisition of knowledge of fundawmentais

To understand principles and theories on remote sensing and image

processing.

Image processing

To be able to execute any kind of image processihg method by using computer

system.

{ cf. Table-1,2 }

—60-

o



3. Case study
To process rémote sensing data completely in the case study, and to compi le
the work procéss and conténts of image processing.

4. Data management |

‘Tb_écquire the data fapidly and exactly, and to manage MT data correctly.

[PE‘ZTROLE'UH GEOLOGY]
I. Acquisition of knowledge of fundamentals
- To understand the fundémentals of general petroleum geology, the concept of
| remote seﬂsing geology, -and the image interprctation technique.
2. Case study
fo make-ah image interpretation in the case study, and to wake the
verification of the result throﬁgh a field check and by the use of current
geologicai data.
( cf. Table-1,2,3)
3. Preparation of Guideline
To make.a guideline based on the examples of image analysis and
interpretatiﬁn gained from case studies. To compile the study-reésults on’
application of remete sensing technique to oil and gas exploration.
4: Preparation of geological maps
To be able to produée_géolngical maps useful for planning of oil and gas

exploration activities, based on the image output.
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Table-1 List of Processing Method in This Project

Field I I HI Remarks
Processing method Programming Processing Interpretation
Format Conv.ersion A A. - f.il-'liél‘.led
Geometric correction - A - fin‘.ish:ed |
Stretching A A A finished
Edge enhancement A A A finished
Band Ratio A A A
HS1 modulation A B A
Principal component B B A
analysis (PCA)
Decorrelated stretching C C C
Supervised Cla;siﬁcation — A A
Unsupervised classiﬁ- - C C
cation (Clustering)
Filtering B - _
in frequency douﬁain
3-dimensional processing - C -
Digital mosaicking C — -
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Table-2  Explanation of Symbols in Table-1

Symbol Programming Processing Interpretation
To create a complete To be able to process To make
program without any remote sensing data an interpretation
A appliéation software so asg to match
the objectives, and to
evaluate results
To make up a complete To be able to process
B program *) remote sensing data, { = -
and to cutput
To make up a program by | To process by B, To make
C A or B, if there is if there iz enough time |{ an interprectation
enough time to spare to spare if there is enough time
{0 spare
— Not necessary/ ‘Not necessary/ Not necessary/
Not applicable Not applicable Not applicable
%] to be alloéed to use application software such as SPIDER, LIPS, and so on.

Table~3 Main Items of Image Interpretation

Main items of image interpretation

- Structural analysis
* - Lineament analysis
- Geomorphologic anvlysis
- Drainage apalysis
- Lithofacies analysis

- Vegetation analysis
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ANNEX 13. THE PARTICIPANTS OF THE MEETING

Japanese side : Indonesian side
{Consultation Survey Team) _ '(LE_l{IGA:S] _
Dr. Tsu Miroji - lLeader Dr.. Priyambodo ' liead of the Project
, _ | Mulyosudirjo Directér of LEMIGAS.
Mr. Ichikawa Tagui Technical Coopex‘atiﬁn Plan | . .
| Dr.Bona Situmorang liead of Research and
Dr. Aoyagi Koichi Petroleun Geology ' Development Division for
Exploratidn Technolog:f;
Mr. Hayakawa Seijiro Remote Sensing - - .
_ It. Subijanto Hlead of Résearch and
Mr. Tsukada Koya Computer/Image Processing Developrent Division for
| | Exploitation Technology
Mr. Hiyoéhi Shozo Project Management': | . :

: Drs. S_arjono Dipowirjo Deputy Head of the Project

{Japanese Experts) " Head of Geophysical Section
Mr. Ajiki Tsunekazu Chief Adviser
Ir.Muhamad Husen C/P of the Project
Mr. Tsujii Koji Coordinator : . Petrcleum' Geology
Mr. Hoizumi Tadao Petroleum Geology Drs.Adji Gatot C/P of the Project
‘Tjiptono Computer & Digital Image
Dr. Hashimoto Toshiaki  Remote Sensing Processing
Mr. Hurakami Isao Computer/Image Processing " Dr. Stheini Nurusman C/P of the Project

Remote Sensing
{JICA Indonesia Office)

Ms. Houda Staff of JICA
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