CCOP-DANIDA
Institutional Capacity Building Project ICB-CCOP1
Sulu Sea—East Sabah Basin

& Yinggehai-Song Hong Basin Case Study Workshop
2-4 March 2007, Ho Chi Minh, Vietnam

Report on proceedings and discussions at the Workshop

Date and Venue:

The workshop was held in Ho Chi Minh, Vietnam from 2" to 4™ March 2007 at the Kimdo Royal
City Hotel, Ho Chi Minh, Vietnam.

Kimdo Royal City Hotel

Address: 133 Nguyen Hue Avenue, District 1, Ho Chi Minh City, Vietnam

Tel: (848) 822 5914/ 5915, Fax: (848) 822 5913

E-mail: kimdohotel@fmail.vnn.vn

Website: www.kimdohotel.com

Local Organizer: Vietnam Petroleum Institute (VPI)

Participants:

Thirty-nine (39) geoscientists from nine (9) CCOP Member Countries: Cambodia, China,
Indonesia, Japan, Korea, Malaysia, The Philippines, Thailand and Vietnam attended the
workshop.
The represented agencies/institutes were:
+«+ Cambodian National Petroleum Authority (CNPA), Cambodia
Qingdao Institute of Marine Geology (CGS, Qingdao), China
Guangzhou Marine Geological Survey (CGS, Guangzhou), China
China National Offshore Qil Corporation (CNOOC), China
Research and Development Center for Oil and Gas Technology “LEMIGAS”,
Indonesia
Pertamina, Indonesia
National Institute of Advanced Industrial Science and Technology “AIST”, Japan
Korea Institute of Geoscience and Mineral Resources (KIGAM), Korea
Petronas, Malaysia
Department of Energy (DOE), Philippines
Department of Mineral Fuels (DMF), Thailand
Vietnam Petroleum Institute (\VPI), Vietnam
PetroVietnam, Vietnam
Asean Council On Petroleum (ASCOPE)
PTT Exploration and Production Plc., Thailand
Geological Survey of Denmark & Greenland (GEUS), Denmark

X3

A

X3

A

X3

%

X3

A

X3

A

X3

A

X3

A

X3

%

X3

%

X3

A

X3

A

X3

A

X3

A

X3

A

X3

A



% CCOPTS

The total participants of the workshop is 40, detailed list of participants is attached as Annex 1.
Program:

The detailed program of the workshop is provided as Annex 2.

Background and Purpose of the Workshop:

The ICB-CCOP1 1* Ho Chi Minh is a planned workshop approved in the Inception Phase Report.
It is one of the big activities involved in all CCOP member countries during the ICB-CCOP1
Project case study implementation stage. The Vietnam Petroleum Institute (VVPI), one of our
partner institutions took the responsibility of the local organizer.
The workshop is combined with the thematic seminar on high temperature, high pressure and
CO, issues which is based on the request from CCOP Member Countries. The workshop focused
on the following objectives:

e Present the progress of joint case studies after the last activity and check the outputs

together

e Merge the current outputs from the joint case studies together

e Discuss the current issues and make the proposal of solving them

e Setup the work plan for the final outputs and discuss the outline for the final case study

report

Regarding the thematic seminar, the CCOP/ICB-PETRAD-CNOOC-MLR-CGS Seminar on CO,
Issues in Petroleum E&P held in Guilin, China, November 2006 was successfully conducted, not
only on technology and knowledge transfer but also on existing experience sharing. During the
CO, Seminar mentioned above, both resource persons and participants were requested to hold
the follow-up seminar discussion on high pressure and high temperature issues in E&P in this
region. In this connection, we decided to organize the half-day seminar during the ICB-CCOP1
Project Workshop in Vietnam in March, 2007 to continue sharing the existing experience and
knowledge. The CO, Issue and Relevant the High Pressure & High Temperature Issues in E&P
were discussed during the seminar.

Proceedings and Discussions at the Workshop:

At the opening ceremony, Dr. Nguyen Huy Quy, Secretary of CCOP Vietnam, Deputy General
Manager, Science & Technology Division of PetroVietnam, Vietham Oil and Gas Corporation,
on behalf of Dr. Tran Ngoc Canh, President and CEO of PetroVietham and Permanent
Representative of Vietnam to CCOP made the opening address (Annex 3). He extended warm
welcome from local organizer, PetroVietnam and VPI to all participants from CCOP Member
Countries. He also expressed his best wishes to the success of the workshop.

In the following, Mr. Chen Shick Pei, Director of CCOP TS gave his welcome speech on behalf
of CCOP. He extended a warm welcome to all participants from CCOP Member Countries. He



deeply appreciated to the presence of Dr. Nguyen Huy Quy and Mr. Zainal Matassan,
Secretary-in-Charge of ASCOPE. He highlighted that the implementation of the ICB-CCOP1
Project. Besides the geoscientific aspects of the project, it has great significance in promoting
cross-border understanding and cooperation that can contribute to building trust and confidence,
and promoting close cooperation among CCOP Member Countries. He believed that the project
would be accomplished with fruitful outputs by the end of 2007. He also expressed his sincere
thanks to the Royal Danish Government’s generous support for this project, and extended his
appreciation to Mr. loannis Abatzis, experts from GEUS, PetroVietnam, VPI, Project
Coordinator and CCOP TS staff’s hard work for carrying out this activity. Finally, he expressed
his best wishes for the success of the workshop (Annex 4 Mr. Chen Shick Pei’s speech).

After the opening ceremony, all the participants took the group photo together. The workshop
continued with a presentation of updated information about the ICB-CCOP1 Project after two
year implementation by Mr. Liu Liqun, who gave also a status on the current progress of the
project. He also made a brief statement on the work plan of 2007 and the task of this workshop.

Afterwards, Mr. Zulhaimi Bin Abdul Rahman from Petronas, as one of research team members
of Sulu Sea-East Sabah basin case study, made the presentation on the current achievement of the
case study from Malaysia side. The presentation covered regional geology, basin evolution,
sequence stratigraphy analysis and preliminary 1D basin modeling results. The 2D basin
modeling and play assessment with risking evaluation work plan will be setup during the
workshop through the discussion with their Philippines partners.

Subsequently, Ms. Ma. Corazon Sta. Ana from Department of Energy, Philippines reported the
case study progress in Philippines side. The presentation introduced the background of the Sulu
Sea basin, seismic facies mapping and basin modeling results with some recommendations.

Dr. Cai Feng, from Qingdao Institute of Marine Geology, under his capacity of National
Coordinator of China to ICB-CCOP1 Project, gave a report on the research progress of the
project from Chinese side. He briefly reviewed the activities on the Yinggehai-Song Hong basin
case study, he also showed the merged maps through the joint study between China and Vietnam.
The basin modeling results from Chinese side was reported as well during the presentation.

After Dr. Cai’s presentation, Mr. Vu Anh Tuan, joint case study research team member from
Vietnam Petroleum Institute reported that the work on the Vietnamese side was conducted
according to the work plan His presentation included a brief description of the exploration
history within the Vietnamese sector of the case study area. He referred also to the structural set
up, lithostratigraphy and potential petroleum system. The common velocity curve was carried out
after joint case study, as well as common stratigraphic column. The proposal of the outline for
the overall case study final report was presented.

After the presentation, the participants were divided into two groups based on the two case
studies. The participants from Indonesia, Malaysia, Philippines and Japan worked together in one
group on Sulu Sea-East Sabah basin case study. The participants from Cambodia, China, Korea,



Thailand and Vietnam composed another group discussed on Yinggehai-Song Hong basin case
study.

During the discussions, the geoscientists from CCOP Member Countries exchanged a series of
questions and answers and they initiated their efforts in accomplishing the joint case studies. The
final outline of the case study was carried out (Annex 5). The work plans on the joint case studies
were discussed respectively. The solid work plans with time frame were established as well as
the proposal for ICB-CCOP Project Phase 2 (Annex 6.7.8.9.10).

From the comments of the participants from our CCOP Member Countries, we are happy to see
the suggestions as followed:

e The Sulu Sea-Sabah case study groups from Malaysia and Philippines want to have
an extra working meeting for them to work together closely so that they can catch
up the progress of the Yinggehai-Song Hong case study.

e Regarding the inputs of the application of the ICB-CCOP Project Phase 2, several
proposals have been made.

1. Joint compiling the CO, distribution map in Southeast Asia region;

2. Technology transfer in deepwater exploration and production;

3. Meeting the challenge in high temperature and high pressure issues;

4. Sharing the experience in fractured basement reservoir exploration and

production;
5. Several cross-border basins were proposed for the phase 2 case studies: the
North and Central Sumatra, Penyu / West Natuna, West Sarawak / East
Natuna and Tarakan basins (Annex 9).
e CCOP-DANIDA-Cambodia-Vietnam joint field study will be carried out after this
ICB-CCOP1 Project activity. It will be conducted by following up the model of
current cross-border case studies.

Proceedings and Discussions at the Seminar:

After the workshop, in the afternoon of the second day, the thematic seminar on the CO; Issue
and Relevant the High Pressure & High Temperature Issues in E&P was carried though. Invited
speakers’ curriculum vitae is attached (Annex 11).

The first speaker is Dr. Huang Baojia, from CNOOC Ltd., China. His presentation topic is the
“Generation and Distribution of CO, and Effects of Overpressure on the Petroleum
Accumulation the Yinggehai Basin”. Following aspects have been included in his presentation:
Introduction
Geological setting
Origin and distribution of CO,
Mechanisms for generating Overpressure
Effects of overpressure on petroleum accumulation
Conclusions

¢ Inthe Yingehai Basin, most of the inorganic CO, gases originate from the lower

Miocene calcareous shale as well as the pre-Cenozoic carbonates,
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volcanic-magmatic origin has possibly also made a small contribution;

e Distribution of CO, within the reservoirs is very complicated;

e CO2 modeling prediction can help risk assessment on a basin scale and on a
prospect scale in the Yinggehai basin;

e As a result of rapid loading and the resulting undercompaction, as well as
hydrocarbon generation and thermal expansion of pore fluids, strong
overpressures developed over a large part of the basin;

e Overpressure and overpressured fluid flow may have important influences on
petroleum accumulation, including source rock maturation and hydrocarbon
generation, petroleum and CO, migration and reservoir diagenesis in the
Yinggehai basin.

Mr. Mansor Ahmad, PRAM PMU, PETRONAS, Malaysia made a presentation on the “Carbon
Dioxide (CO,) Concentration (%) Distribution in Malay Basin”. His presentation included the
following aspect:

e Objective

e Current Understanding

e Possible controlling parameters

e Principal / Concept

e Conclusion

In his conclusion, based on his study, he shared his valuable experience on the CO, issuesin this
region:

e  Structure relief or Hydrocarbon column <150 m @ low CO2

e  Structure relief or Hydrocarbon column > 150 m @ high CO2

e Drill low relief structure or closure for sweet gas

Mr. Pande Made Oka Iriana, PERTAMINA, Upstream, EPTC, Indonesia gave his presentation on
the “High Pressure High Temperature Zone, Its Genetic and Potential Problems, Case study:
Serang Structure, North Sumatera Basin”.

Three wells have been drilled in Serang Structure and almost every well encountered some
problems such as overpressure, high temperature zone. Several methods have been implemented
to solve these problems and the results are listed below. And also study had been carried out prior
to drilling approval. The study reveal genetic of overpressure and high temperature.

Knowing overpressure and high temperature in objective zone is very important. There are
several constraints during the operation such as pump vailing, valve leakage, top drive failure,
drilling anomaly (bit direction), and sub-surface problems such as mud loss, gas kick.

During the operation, there are several measures have been taken to the solve the problems, such
as drilling program design, casing design, QC while pre-spud & drilling, effective
communication. And in sub surface, optimizing mud properties and drilling parameter. Several
methods were used to identify the abnormal pressure zone from seismic data and d’exponent



shale density.

Ms. Tran Chau Giang, VPI, Vietnam, gave her presentation on the “CO, Issues in Petroleum
E&P in Song Hong Basin”. She expatiated on the following aspects:
e CO, occurrences

e CO;origin
e High pressure and high temperature related to CO, polluted in petroleum
reservoirs

e Conclusion

In her conclusion, she mentioned several achievements based on her study:

e The greatest CO, risk appears to occur when vertical intrusion cut carbonates
and structural closure

e Proximity to shallow igneous intrusive activity appears to be the main
controlling factor on CO, pollution

e In all cases, there is carbonate within the sediment section which may have
contributed some or most of the CO2 via contact metamorphism

e It is possible to avoid significant CO2 pollution if no vertical intrusion cut the
structure closer.

During the above mentioned presentation, the participants from CCOP Member Countries
interactively involved in the discussion with the speakers. The knowledge, experience and
expertise have been shared during the seminar. The participants expressed sincere thanks for
the excellent seminar. This was an opportunity for participants to get an overview of CO;and
related High Pressure and High Temperature Issues in Petroleum Exploration and Production,
and get the networking in the future development.

The cooperation between CCOP and ASCOPE Members in the petroleum sector is continuously
improving, and the door is further opened through this seminar. Dr. Khajohn Bhasavanija,
Chairman of ASCOPE E&P BDC, made his comments on this seminar. He mentioned that in this
half-day seminar, participants were informed of the current situation of technology and
engineering on CO, and related High Pressure and High Temperature Issues Exploration and
Production in southeast Asia region. Participants learnt a lot and felt that it was urgently needed
and necessary to import and share such technologies, analyze the key points, strengthen basic
technology system to support CO; and related High Pressure and High Temperature Issues in
Petroleum Exploration and Production and technology development. He would like to
continually support the cooperation on technology transfer between ASCOPE and CCOP in E&P
sector.
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Annex 1

CCOP-DANIDA Institutional Capacity Building Project ICB-CCOP1
Sulu Sea—East Sabah Basin & Yinggehai-Song Hong Basin Case Study Workshop
2-4 March 2007, Ho Chi Minh, Vietnam

DISTINGUISHED GUESTS
NAME POSITION / ADDRESS
1) DR. NGUYEN HUY QUY Secretary of CCOP Vietnam, Deputy General Manager

Science & Technology Division of PetroVietnam

Vietnam Qil and Gas Corporation

PETROVIETNAM, 22 Ngo Quyen Street,

Hanoi, Socialist Republic of Vietnam

Tel: (84-4) 934 7767  Fax: (84-4) 826 5942
E-mail:nhquy@hn.pv.com.vn  Website: http://www.petrovietnam.com.vn

Representative of Denmark to CCOP

Senior Research Geophysicist, Department of Geophysics,
Geological Survey of Denmark and Greenland (GEUS),

@ester Voldgade 10, DK-1350, Copenhagen K, DENMARK

Tel: (45) 3814 2516, Mobile: (45) 2030 7012, Fax: (45) 3814 2050

E-mail: ia@geus.dk

Secretary In-Charge, Asean Council On Petroleum (ASCOPE)
Level 45, Towerl, Petronas Twin Towers,

Kuala Lumpur City Centre,

50088 Kuala Lumpur, Malaysia

Tel: 6012-2266833, Fax: 603-23311203

E-mail: matassan@petronas.com.my

GUEST SPEAKERS

1) MR. HOUY VUTHA Petroleum Geologist
‘é;“'*" Cambodian National Petroleum Authority (CNPA)
F q #13-14 Russian Federation Blvd., Sangkat Kakab, Khan Dangkor,
; P.O. Box 1442, Phnom Penh, CAMBODIA
Tel: (855-12) 884 638
E-mail: houyvutha@yahoo.com

2) DR. HUANG BAOQJIA Chief Geochemist

Technology Department, CNOOC Limited - Zhanjiang
P.O. Box 22, Potou, Zhanjiang,

Guangdong, P.R. of China

Tel: (86 759) 390 1782  Fax: (86 759) 391 0300

E-mail: huangbj@cnooc.com.cn
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NAME POSITION / ADDRESS

3) MRS. TRAN CHAU GIANG Manager of Basin Analysis Department
e Vietnam Petroleum Institute
Trungkinh, Yenhoa, Caugiay, Hanoi, Vietnam
Tel: 84-4-7843061
Fax: 84-4-7844156

E-mail: giangtc@vpihn.pv.com.vn

4) MR. MANSOR BIN AHMAD Geologist, PETRONAS

Level 22, Tower 2, KLCC, Kuala Lumpur, Malaysia
Tel: 603-2331-3106

Fax: 603-2331-3238

E-mail: mansoa@petronas.com.my

5) MR. PANDE MADE OKA IRIANA Senior Geologist/ Stratigraphy Specialist

PERTAMINA Upstream, EP Technology Center

JI. Medan Merdeka Timur 6, Kwarnas Bld. 15th Floor Jakarta 10110
Tel: (62 21) 350 2150 ext. 1510

Fax: (62 21) 352 2365

E-mail: madeoka@pertamina.com

LIST OF PARTICIPANTS

NAME POSITION / ADDRESS

CAMBODIA

1) MR. CHEA SOCHEAT Deputy Chief Officer

Cambodian National Petroleum Authority (CNPA)

#13-14 Russian Federation Blvd., Sangkat Kakab, Khan Dangkor
P.O. Box 1442 Phnom Penh, CAMBODIA

Tel: (855-12) 852 780

E-mail: socheat63@hotmail.com

CHINA

2) DR. CAl FENG Chief Researcher

—— Qingdao Institute of Marine Geology

62 Fuzhou Rd. Qingdao,

Shandong, 266071, People’s Republic of China
Tel: 86-0532-8575 5821

Fax: 86-0532-8572 0553

E-mail: gdcfeng@cgs.gov.cn

3) DR. WANG LIAOLIANG Deputy Director

Guangzhou Marine Geological Survey, CGS
No0.188, Guanghai Rd., Huangpu district,
Guangzhou, China

Tel: +86-20-8225 1626

Fax: +86-20-8225 0352

E-mail: liaoliangwang@163.com
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NAME POSITION / ADDRESS

4) DR. ZHANG LI (OWN COST) Professor

Guangzhou Marine Geological Survey, CGS
P.0.BOX 1180, No0.188 Guanghai Road, Huangpu
Guangzhou 510640, China

Tel. +86-20-8225 0353

Fax: +86-20-8776 5102, +86-20-8223 2292

E-mail: zhangli20cn@21cn.com

Researcher

Qingdao Institute of Marine Geology

62 Fuzhou Rd., Qingdao,

Shandong, 266071, People’s Republic of China
Tel. +86-532-8077 8387

Fax. +86-532-8572 0553

E-mail: gongjianm@yahoo.com.cn

6) MS. WANG YAN (OWN COST) Manager, Corporation & Contract Block
~= wn g Exploration Department, CNOOC LIMITED CNOOC Plaza
= No. 25 Chaoyangmenbei Dajie,

i

Dongcheng District, Beijing 100010, People’s Republic of China
Tel: (86-10) 8452 1498
Fax: (86-10) 6401 1987

E-mail: wangyanl@cnooc.com.cn

Exploration Project Manager, Technology Department
China National Offshore Oil Corporation (CNOOC)
P.O. Box 22, Potou District, Zhanjiang City
Guangdong Province 524057, China

Tel: (86-759) 390 0553

Fax: (86-759) 391 0300

E-mail: tongchx@cnooc.com.cn

Exploration Project Manager, Research Center

China National Offshore Oil Corporation (CNOOC)

Room 606, CNOOC Plaza, No. 6, Dongzhimenwai Xiaojie,
Beijing, 100027, China

Tel: (86-10) 8452 5369

Fax: (86-10) 8451 0129

E-mail: heshb@cnooc.com.cn

9) MR. LI SONG (OWN COST) Exploration Project Engineer

China National Offshore Oil Corporation (CNOOC)
P.O. Box 22, Potou District, Zhanjiang City
Guangdong Province 524057, China

Tel: (86-759) 390 0271

Fax: (86-759) 390 0277

E-mail: lis@cnooc.com.cn
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NAME POSITION / ADDRESS

INDONESIA

10) MR. SUDARMAN SOFYAN Research &Development for Oil & Gas Technology, “LEMIGAS”

Jalan Ciledug Raya Kav. 109-Cipulir-Kebayoran Lama-Jakarta Selatan 12230-
INDONESIA

Tel: (62-21) 7394422 ext. 1338

Fax. (62-21) 7246150

E-mail: sudarmans@Ilemigas.esdm.go.id

JAPAN

11) DR. OSAMU MATSUBAYASHI Chief of Fuel Resource Geology Research Group

Institute for Geo-Resources and Environment, Geological Survey of Japan
National Institute of Advanced Industrial Science and Technology

AIST Central 7, 1-1-1 Higashi, Tsukuba

Ibaraki 305-8567 Japan Tel: +81-29-861-3998

(OWN COST) Fax: +81-29-861-3666  E-mail: matsubayashi-osamu@aist.go.jp

KOREA

12) DR. IN-GUL HWANG Principal Researcher

Korea Institute of Geoscience and Mineral Resources (KIGAM)
P.O. Box 111, Science Town, Daejeon, Korea

Tel: +82-42-868-3326

Fax: +82-42-868-3417

E-mail: ighwang@kigam.re.kr

13) DR. JONG HWA CHUN Senior Researcher

Petroleum & Marine Resources Division,

Korea Institute of Geoscience and Mineral Resources (KIGAM)
30 Gajeong-dong, Yuseong-gu,

Daejeon 305-350, Korea

Tel: +82-42-868-3328 Fax: +82-42-868-3417

E-mail: jhchun@kigam.re.kr

(OWN COST)

MALAYSIA

14) MR. ROBERT WONG HIN FATT Senior Manager, Basin Studies
Petroleum Resource Assessment and Marketing Petroleum Management Unit,
PETRONAS

Level 22, Tower 2, PETRONAS Twin Towers
KLCC, 50088, Kuala Lumpur, Malaysia

“(OWN COST) Tel: (603) 23313135 Fax: (603) 23313238
E-mail: wonghf@petronas.com.my
15) DR. ALLAGU BALAGURU Senior Geologist, Petronas Carigali Sdn. Bhd.

Level 15, Tower 2, Petronas Twin Tower,
Kuala Lumpur City Center, 50088, Kuala Lumpur, Malaysia
Tel: 603 23315684 (off), 013 8670593 (hp), Fax: 603 2331 1859

E-mail: allagu_b@petronas.com.my
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NAME

POSITION / ADDRESS

16) MR. ZULHAIMI BIN ABDUL RAHMAN

Geoscientist

PETROLEUM NASIONAL BERHAD, PETRONAS

Level 22, Tower 2, Petronas Twin Towers, 50088 Kuala Lumpur City Centre,
Malaysia

Tel: (603) 23315788

Fax: (603) 23313238

E-mail: zulhaimi_ar@petronas.com.my

Geoscientist

PETRONAS

Level 22, Tower 2, Petronas Twin Towers,
KLCC, 50088, Kuala Lumpur, Malaysia
Tel: (603) 2331 7081

Fax: (603) 2331 3238

E-mail: norhafizah_m@petronas.com.my

PHILIPPINES

18) MR. REDENTOR D. PASCUAL

Supervising Science Research Specialist

Petroleum Resources Development Division

Department of Energy , Energy Center, Merritt Road
1201 Ft. Bonifacio, Taguig, Metro Manila, PHILIPPINES
Tel: (63-2) 812 4016 Fax: (63-2) 840 2206

E-mail: rpascual@doe.gov.ph  red_pascual@yahoo.com

19) MS. MA. CORAZON STA. ANA

Senior Science Research Specialist

Department of Energy , Energy Center, Merritt Road

1201 Ft. Bonifacio, Taguig

Metro Manila, PHILIPPINES

Tel: (63-2) 812 4016, 840 1401 to 21 local 237/285-287, Fax: (63-2) 840 2206

E-mail: cocostaana@yahoo.com, cstaana@doe.gov.ph

THAILAND

20) DR. PHUMEE SRISUWON

.E'E(OWN COST)

Senior Geologist

Department of Mineral Fuels (DMF)

Ministry of Energy, Shinnawatra Tower 11, 24th Floor. Viphavadi Rangsit Rd.,
Chatuchak, Bangkok 10400, THAILAND

Tel: (66-2) 791 8345

Fax: (66-2) 791 8357

E-mail: phumee@dmf.go.th

21) MR. TANANCHAI MAHATTANACHAI

Senior Geologist

Department of Mineral Fuels (DMF)

Ministry of Energy, Shinnawatra Tower 11, 24th Floor. Viphavadi Rangsit Rd.,
Chatuchak, Bangkok 10400, THAILAND

Tel: (66-2) 791 8345

Fax: (66-2) 791 8357

E-mail: frank@dmf.go.th

14




NAME

POSITION / ADDRESS

VIETNAM

22) DR. NGUYEN TRONG TIN

Deputy Director of VPI

Vietnam Petroleum Institute

Trungkinh, Yenhoa, Caugiay, Hanoi, Vietnam,
Tel: 84-4-7843061

Fax: 84-4-7844156

E-mail: tinnt@vpihn.pv.com.vn

23) MR. VU ANH TUAN

Geologist, Deputy Manager of Reservoir Geology Department,
Research team member of ICB-CCOP1 project

Vietnam Petroleum Institute

Trungkinh, Yenhoa, Caugiay, Hanoi, Vietnam

Tel: 84-4-7843061 Fax: 84-4-7844156 Mobil: 0912056212

E-mail: tuanva@vpihn.pv.com.vn

24) MRS. NGUYEN THI DAU
. i

(OWN COST)

Researcher

Vietnam Petroleum Institute

Trungkinh, Yenhoa, Caugiay, Hanoi, Vietnam
Tel: 84-4-7843061, Mob: 848-4781 1849
Fax: 84-4-7844156

E-mail: daunt@vpihn.pv.com.vn\

25) DR. NGUYEN THE HUNG

(OWN COST)

Expert on Seismic and Geophysical Data Interpretation
Vietnam Petroleum Institute

Trungkinh, Yenhoa, Caugiay, Hanoi, Vietnam

Tel: 84-4-7843061, Mob: 84-9 1324 8580

Fax: 84-4-7844156

E-mail: hungnt@vpihn.pv.com.vn

26) MR. PHAM TUAN VIET

Secretary, CCOP/Vietnam
Vietnam Oil and Gas Corporation
PetroVietnam

22 Ngo Quyen Street, Hanoi
Socialist Republic of Vietnam

Tel: (84-4) 825 2526 Ext. 304
Fax: (84-4) 826 5942

E-mail: ptviet_htgt@hn.pv.com.vn

ASCOPE

27) DR. KHAJOHN BHASAVANIJA

Chairman of ASCOPE E&P BDC
Manager

Strategic Planning Department

PTT Exploration and Production Plc.
555 Vibhavadi-Rangsit Rd., Chatuchak
Bangkok 10900, Thailand

Tel: +662 5374752, Fax: +662 5374863
E-mail: khajohn@pttep.com

15




NAME

POSITION / ADDRESS

CCOP TECHNICAL SECRETARIAT

1) MR. CHEN SHICK PEI

Director

CCOP Technical Secretariat, Thai CC Tower
24th Floor, Suite 244-245

889 Sathorn Tai Road, Sathorn

Bangkok 10120, Thailand

Tel: (66-2) 672 3080, Fax:(66-2) 672 3082

E-mail: spchen@ccop.or.th

Project Coordinator ICB-CCOP1 Project
CCOP Technical Secretariat, Thai CC Tower
24th Floor, Suite 244-245

889 Sathorn Tai Road, Sathorn

Bangkok 10120, Thailand

Tel: (66-2) 672 3080, Fax: (66-2) 672 3082

E-mail: liu@ccop.or.th

Geo-Resources Sector Manager

CCOP Technical Secretariat
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Annex 2
CCOP-DANIDA
Institutional Capacity Building Project ICB-CCOP1
Sulu Sea—East Sabah Basin & Yinggehai-Song Hong Basin
Case Study Workshop
2-4 March 2007, Ho Chi Minh, Vietnam

PROGRAM

Day 1: Thursday 1 March
Avrrival of Participants / Check-in Hotel in Ho Chi Minh City

Day 2: Friday 2 March

08:30-09:00 Registration CCOPTS

09:00-09:30 Opening Ceremony:

Opening Address by ~ Dr. Nguyen Huy Quy, Secretary of CCOP Vietnam
Deputy General Manager, Science & Technology
Division of PetroVietnam
on behalf of Dr. Tran Ngoc Canh, President and
CEO of PetroVietnam and  Permanent
Representative of Vietnam to CCOP
Welcome Remarks by ~ Mr. Chen Shick Pei,
Director of CCOP Technical Secretariat

Mr. loannis Abatzis, Representative of Denmark to CCOP

09:30-09:45 Group Photo

09:45-10:00 Coffee/tea break

10:00-10:10 Introduction

10:10-10:30 Briefing on ICB Project, Progress and Work Plan 2007 by Mr. Liu Liqun

10:30-12:00 Presentations by the Malaysia, Philippines, China and Vietnam delegations
Outputs of the case study during the basin analysis and basin modeling

period

Sulu Sea-East Sabah Basin Mr. Zulhaimi Bin Abdul Rahman
Sulu Sea-East Sabah Basin Ms. Ma. Corazon Sta. Ana
Yinggehai-Song Hong Basin Dr. Cai Feng

Yinggehai-Song Hong Basin Mr. Vu Anh Tuan

(20 minutes each)
12:00-13:30 Lunch Break
13:30-15:00 Divided into two groups for preliminary basin modeling results correlation
15:00-15:15 Coffee/tea break
15:15-17:30  Continue discussions / follow up work plan
17:30 End of Day 2
18:30 Welcome Dinner
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Day 3: Saturday 3 March

08:30-09:45
09:45-10:00
10:00-12:00
12:00-13:30
13:30-15:00

15:00-15:15

15:15-16:40

16:40-17:30

17:30

Discussions on play assessment and overall basin evaluation
Coffee/tea break
Discussions on work plan to complete the Project
Lunch Break
Advanced presentation and discussion, follow up the CO, Seminar 23-25
November 2006 in Guilin, China
Presentation on CO, Issue and Relevant the High Pressure & High
Temperature  Issue in E&P in the Song Hong-Yinggehai, the Malay and
the NW Java basins/ adjacent region.
“Generation and Distribution of CO, and Effects of Overpressure on the
Petroleum Accumulation the Yinggehai Basin”
Dr. Huang Baojia, CNOOC Ltd., Zhanjiang
“Carbon Dioxide (CO;) Concentration (%) Distribution in Malay
Basin”
Mr. Mansor Ahmad, PRAM PMU, PETRONAS
Coffee/tea break
“HPHT Zone, Its Genetic and Potential Problems (Case study:
Serang Structure, North Sumatera Basin)”
Mr. Pande Made Oka Iriana, PERTAMINA, Upstream, EPTC
* CO; Issues in Petroleum E&P in Song Hong Basin”
Mrs. Tran Chau Giang, VPI

Summary and Minutes of Workshop

End of Day Workshop

Day 4: Sunday 4 March

Excursion to Cu Chi Tunnels and the War Museum in Ho Chi Minh City
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Annex 3

OPENING ADDRESS BY SECRETARY OF CCOP VIETNAM
DEPUTY GENERAL MANAGER OF SCIENCE & TECHNOLOGY,
PETROVIETNAM

BY DR.NGUYEN Huy Quy

At the opening of the ICB-CCOP1
Sulu Sea—East Sabah Basin & Yinggehai-Song Hong Basin
Case Study Workshop
2-4 March 2007, Ho Chi Minh, Vietnam

Mr. Chen Shick Pei, Director of CCOP Technical Secretariat
Mr. loannis Abatzis, Representative of Denmark to CCOP

Distinguished delegates,
Ladies and Gentlemen,

I would like to thank the Workshop organizer for inviting me to attend the opening of the
ICB-CCOP1 Project Sulu Sea- East Sabah Basin and Yinggehai- Song Hong Basin Case
Study Workshop. First of all, let me on behalf of CCOP Vietnam and Petrovietnam’s leaders
extend warm welcome to all distinguished guests and participants at this workshop held in Ho
Chi Minh City. This event is a symbol of the effective cooperation between CCOP Member
Countries.

In follow-up of last workshop in Hanoi, | have very high expectations of today workshop. We
are indeed very fortunate to be able to bring together such a distinguished body of experts to
discuss the important subject of this workshop.

As a source for economic prosperity, Vietnam has placed great importance and interests in
determining oil and gas potentials and increasing hydrocarbon reserves to meet the energy
security of the nation. Petrovietnam, recently became Vietnam Oil and Gas Group, attaches
great attention to cooperate with CCOP, DANIDA and CCOP Member Countries in the
project ICB-CCOP1. As such, this event provides an excellent opportunity for key players in
this area to look at those elements of cross-border integration of geoscientific knowledge that
contribute to a better understanding of the regional geology. These are important information
for determining petroleum potentials.

Let me on behalf of Petrovietham convey our sincere gratitude to Royal Danish Government,
our high appreciation to Danish partners for the cooperation and assistance. | would like to
offer my congratulation to the organizing committee of the workshop for their successful
performance. | would like to conclude by encouraging all the participants to seize this
opportunity for open discussion, where we not only share our good experiences but also dare
to share our problems. Follow-up this workshop, you will conduct a training and field trip in
Phu Quoc Island-one very nice island in Vietnam. | hope you have very nice time in this
island.

Last word, | wish every success for the workshop and wish you all very good health and
happiness.

Thank you.
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Annex 4

SPEECH BY DIRECTOR OF CCOP TECHNICAL SECRETARIAT

MR. CHEN SHIcK PEl

At the opening of the ICB-CCOP1
Sulu Sea—East Sabah Basin & Yinggehai-Song Hong Basin
Case Study Workshop
2-4 March 2007, Ho Chi Minh, Vietnam

Dr Nguyen Huy Quy, Secretary of CCOP Vietnam, Deputy General Manager
Science & Technology Division of PetroVietnam, representing Dr Tran Ngoc Canh,
President and CEO, PetroVietnam, Permanent Representative of Vietnam to CCOP
Mr Zainal Matassan, Secretary-in-Charge, ASCOPE

Mr loannis Abatzis, Representative of Denmark to CCOP

Mr Liu Ligun, ICB-CCOP 1 Coordinator

Distinguished Resource Persons and Participants
Ladies and Gentlemen

Good Morning and Cin Cao (Chao)

On behalf of CCOP, | would like to extend a very warm welcome to everybody to this second
ICB-CCOP 1 Workshop, organized back-to-back with training and expert visit. In this
august gathering this morning, we would like to express our deep appreciation to Dr Nguyen
Huy Quy, Secretary of CCOP Vietnam, Deputy General Manager, Science & Technology
Division of PetroVietnam for giving us his valuable time to grace this opening ceremony and
to deliver a speech. | would also welcome all our distinguished guests, from Vietnam, and an
old friend of mine Mr Zainal Matassan, Secretary-in-Charge of ASCOPE, as well as the
Resources Persons and Participants to this important ICB-CCOP 1 activity.

Most of you who are here today are already closely associated with and strongly supported
the implementation of the ICB-CCOP 1 project activity. | am pleased to let you know that we
are already seeing the tremendous impact that this project has made in promoting
understanding and bringing different countries in the region to cooperate and work together
under the ICB-CCOP 1 project. The very significant achievement made to-date in the
implementation of the Song Hong-Yinggehai Basin case study between Vietnam and China,
and the Sulu Sea-East Sabah case study between Malaysia and the Philippines showcased the
success in attaining the original core objective of the Project, that is, promotion of
cooperation between different countries in the region.

Recognizing the extreme sensitivity of petroleum data, the initial idea was to use available
public information for the conduct of the 2 case studies. CCOP is indeed feeling very
honored and proud that under the Project, we were able to build the confidence and the trust
whereby the partners of the 2 case studies agreed to present and use their latest and best

20



quality petroleum data, which in other circumstance are often considered strategic and
proprietary with very restricted access. This will no doubt makes the results of the studies
much more useful in contributing to the understanding of the regional geology and the
petroleum resources of the areas. Additionally, other non-case study CCOP Member
Countries also have the opportunity to join. This Workshop, the second in the series is a case
in point where the information and details of the studies will be shared. This is indeed a
historic achievement for CCOP in proving that cross border case study in the sensitive area of
petroleum can be cooperatively and successfully carried out. We are very confident that this
will be one of the important models for the planning and implementation of CCOP projects in
the future. | am also pleased to learn that under the CCOP cooperation, Mr. Abatzis is
facilitating a joint field study by Vietnam and Cambodia experts in the border area between
southwestern Vietnam and Cambodia immediately after this Workshop, Training and Expert
Visit Program. This is yet another fine example of close cooperation and sharing and we are
proud that this opportunity can be made available under the ICB-CCOP 1 project.

We are now at the final year of the 3-year Project. With the capable and effective coordination
of the project by Mr Liu Liqun and the full support of the Member Countries, the project is
progressing well despite its inherent complex nature. Progress for both the Song Hong -
Yinggehai and the Sulu Sea — East Sabah Basin case studies are on track according to plan. |
believe that the partners in both the case studies have already successfully completed the
cross border study and integration of petroleum information and a series of important maps of
the study areas that can significantly contribute to the greater understanding of the petroleum
resources have been prepared. Besides the technical and scientific work on the case studies,
other activities such as workshops, training courses on topics specifically needed by the
Member Countries, expert visits, technology transfer and the award of post graduate research
grants have also been accomplished. We can confidently look forward to a successful
conclusion of the project at the end of 2007.

On behalf of CCOP, we would like to thank the Royal Danish Government through the Royal
Danish Embassy in Bangkok for the generous support for this Project. Denmark, one of the
top donor countries that support development assistance, has been very active in bilateral
programmes in this region and several of our CCOP Member Countries are benefiting from
them. However, | believe this is the first time that Denmark has given its support directly to
CCOP, a multilateral regional intergovernmental organization and we deeply appreciate this
kind consideration.

We would like to say a big thank you to PETROVIETNAM and VPI for hosting this
Workshop, Training and Expert Visit in Ho Chi Minh City and Phu Quoc. We thank Dr
Nguyen Trong Tin, National Project Coordinator and his colleagues from PETROVIETNAM
and VPI for their hard work in making the meticulous preparations and arrangements for this
activity. 1 would also like to thank Mr Liu Liqun, the ICB-CCOP 1 Project Coordinator and
the staff of the CCOP Technical Secretariat for their hard work in the overall arrangement for
this event. Our special appreciation goes to Mr. loannis Abatzis, Representative of Denmark
to CCOP, Senior Advisor of the Geological Survey of Denmark and Greenland (GEUS) for

21



his close interest and guidance given to the Project, and his continued rendering of useful
advice and expertise in the project’s planning, implementation and management. | would also
like to share with you the fact that Mr. Abatzis has shown to be one of the strong and
committed champions for the cause of CCOP.

Before | end, | would like to once again thank Dr Nguyen Huy Quy for his interest and his
gracious presence. | sincerely thank our CCOP Member Countries, particularly the national
project coordinators and their colleagues for their cooperation, support and participation in
the project activities and the case studies. Thank you also to the case study countries, China,
Indonesia, Malaysia, the Philippines, and Vietnam for having so generously offered the case
study areas, and to host the studies.

I wish you a successful Workshop, Training and Expert Visit.

Thank you and Cam Muen
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Annex 5

CCOP-DANIDA Institutional Capacity Building Project ICB-CCOP1
Agreed outline of final report

OUTLINE OF THE CASE STUDY

1. Basin Overview
1.1. Basin Background
1.2. Exploration History
1.3. Production Status

2. Regional Geology
2.1. Tectonic and Basin Evolution
2.2. Structure Style and Framework
2.3. Stratigraphy and Sedimentary Sequence

3. Seismic Interpretation and Well correlations
3.1. Background
3.2. Regional Seismic Section
3.3. Time Structure Maps & Depth Structure Maps
3.4. Isopach Maps
3.5. Well Correlation
3.6. Seismic Facies Maps & Geoseismic Section

4. Petroleum System Analysis

4.1. Source Rocks

4.2. Reservoir

4.3. Seals

4.4. Traps

4.5. Timing

4.6. Basin Modeling
4.6.1. Modeling Method
4.6.2. Parameter Preparation
4.6.3. Modeling Results

5. Play Fairway
1.1 Play Types
1.2 Play Assessment
1.3 Hydrocarbon Potential

6. Conclusion

E&P Strategy
Draft to be Finished By 15 June 2007
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Annex 6

OUTLINE OF THE SULU SEA—EAST SABAH BASIN CASE
STUDY

1. Basin Overview (Petronas to consolidate & write, info given by Philippines)
1.1. Basin Background
1.2. Exploration History
1.3. Production Status

2. Regional Geology (Petronas to consolidate & write, info given by
Philippines)
2.1. Tectonic and Basin Evolution
2.2. Structure Style and Framework
2.3. Stratigraphy and Sedimentary Sequence

3. Seismic Interpretation and Well correlations (Philippines to consolidate &
write, info given by Petronas)
3.1. Background
3.2. Regional Seismic Section
3.3. Time Structure Maps & Depth Structure Maps
3.4. Isopach Maps
3.5. Well Correlation
3.6. Seismic Facies Maps & Geoseismic Section

4. Petroleum System Analysis (Philippines & Petronas will have separate

reports)

4.1. Source Rocks Philippines

4.2. Reservoir Philippines

4.3. Seals  Philippines

4.4. Traps Philippines

4.5. Timing Philippines

4.6. Basin Modeling
4.6.1. Modeling Method Philippines / Malaysia
4.6.2. Parameter Preparation Philippines / Malaysia
4.6.3. Modeling Results Philippines / Malaysia

5. Play Fairway (To be discussed in KL)
1.4 Play Types
1.5 Play Assessment
1.6 Hydrocarbon Potential

6. Conclusion (To be discussed in KL)
E&P Strategy *Draft to be Finished By 15 June 2007
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Annex 7
AGREED OUTLINE OF WORK PLAN ON THE SULU SEA—EAST
SABAH BASIN CASE STUDY

* Map Merging

— Cleaning up (fault symbols, gridding to be confined to areas with data only,
update well locations, well’s TD, index map etc) - Malaysia

- Map scale to be 1:500000 at CI of 200ms - Malaysia

- Depth conversion - Malaysia

- Depth structure map - Malaysia

- Isopach maps — 3 maps - Malaysia

- Seismic facies maps (15.5 — Basement, 15.5 — 8.6) — Philippines /
Malaysia

- Onshore geological map to be integrated in merged maps — Philippines /
Malaysia

*  Well correlation
— Zebra-1 is not included,(409-1 Sulu Sea, Hippo-1 & Wildebeest-1 are the
only ones used) - Philippines
— 1 geologial seismic section (in depth) — AP174-29 — Philippines
- To be merged with Malaysian side in KL ( 22-23 May 07) - Philippines /
Malaysia
. Seismic Lines
— DOE to send SEG-Y to KL to merge with Petronas lines

« Basin Modelling
Agreed on 2D Modelling - AP194 - Philippines
- SB30604 - Malaysia
5 wells used by Philippines.(409-1 Sulu Sea, Hippo-1, Wildebeest-1,
Sentry Bank-1 & 389-1) - Philippines
- Malaysians using 11 wells - Malaysia
- Petroleum system Philippines / Malaysia

* Play Assessment
— Using seismic facies maps — KL meeting
— Play map

* Report Writing
—  Word document

* 22-23 May 2007 — Meeting in Kuala Lumpur
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Annex 8
THE SULU SEA—EAST SABAH BASIN CASE STUDY AREA
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Annex 9
PROPOSED CASE STUDY AREAS FOR ICB-CCOP PrROJECT PHASE |1
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Annex 10
EXECUTIVE SUMMARY OF SONG HONG- YINGGEHAI BASIN CASE STUDY

1. Overview of final outputs of the ICB-CCOP1 Project phase 1
2. Final decisions of seismic — stratigraphy correlation between both two sides
3. Input data of basin modeling approved
4. Further works to finish phase | of the project
No. | Job description Contact person Time Note
1 Mapping accuracy Dr. Cai Feng 15" March 07
Dr. Ng. The Hung
2 Geological stratigraphy correlation | Dr. Hung 15" March 07
Mr. Tong
3 Input data of Basin Modeling Dr. Cai Feng 15" March 07
Mrs. Ng. Thi Dau
4 Exchange results of items 1,2, 3 All groups 30™ March 07
5. Final products
No. | Job description Responsibility | Time Notes
1 10 Color Maps (Map-info; | Chinese group | 30" April 07 | Dr. Cai Feng as
digital files) contact person
2 Basin modeling by section AA’; | Chinese group 30" April 07 | Dr. Cai Feng as
BB’ contact person
3 3 cross sections :AA’; BB’; CC’ | Vietnamese 30" April07 | Dr.  Hung as
(Corel 12) group contact person
4 General stratigraphic-column Vietnamese 30™ April 07 | Mr. Tuan and Dr.
group Wang as contact
persons
5 Time-Depth curves Vietnamese 30" April 07 | Dr.  Hung as
group contact person
6 Basin modeling by section CC’ Vietnamese 30" April 07 | Mrs. Dau
group
6. Other works
v Finish play assessment and final report of chapters 3-4 before seminar in Hanoi in
May 2007
v Exchange the final results of all above during the mapping training course
v' By June 2007, exchange the final report (of both sides individually) at time of
training course in Indonesia
v' By July 2007 merge of reports from two sides in the workshop in Bangkok
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Annex 11 Invited Speakers’ Curriculum Vitae

China National Offshore Oil Corporation (CNOOC): Dr. Huang Baojia

Huang Baojia is a senior geologist and manager of Geochemistry and Accumulation Section,
Technology Department, CNOOC Ltd.-Zhanjiang. He received his Ph.D. in petroleum
geology from Guangzhou Institute of Geochemistry, Chinese Academy of Sciences in 2002.
He has worked on applications organic geochemistry in understanding petroleum systems and
exploration problems of the South China Sea Basins since 1990. His work focused on the
origins and occurrence of inorganic CO; in the Yinggehai Basin from 1995 to 1996, and
visited Chevron technology service company for the CNOOC-Chevron joint study project on
CO, of the Yinggehai-Qiongdongnan Basins from December, 1995 to March, 1996. His main
research interests are oil and gas geochemistry, reservoir geochemistry, and petroleum
systems.

PERTAMINA: Mr. Pande Made Oka Iriana

Mr. Pande Made Oka Iriana was born in 1962 in Gianyar-Bali, Indonesia. He graduated from
ITB (Institute of Technology Bandung) — Geological Technical Department. He started his
professional career in a private company, PT. Gondwana — Bandung (Geological Consultant),
as a field geologist. In 1990, he began working with PERTAMINA in Exploration
Division-Upstream Directorate. At present, Mr. Pande Made Oka Iriana is a Stratigraphy
Specialist at PERTAMINA’s Exploration & Production Technology Centre. His
involvements in exploration and GGR studies range from a Study of CO2 Distribution in
NorthWest Java Basin (2002) to GGR Study in Pondok Tengah Structure (Pre POD Pondok
Tengah-Tambun Field), North West Java Basin (2004) and Acceleration Gas Project in NAD
(Nangroe Aceh Darussalam) - North Sumatera Area (2005) and a number of other related
topics.

PETRONAS: Mr. Mansor Bin Ahmad

BSc (Geology) from University of Malaya, Malaysia in 1982. He joined PETRONAS the next
year. He has been working as an operation geologist, field geologist and exploration geologist
in Malaysia, Vietnam and Myanmar. Currently, Mr. Ahmad works as a staff geologist with
PETRONAS, Petroleum Management Unit in the Basin Study Group, looking at Malaysian
Basins. His recent expertise is in evaluating the CO2 Distribution in Malay and Sarawak
Basins. He also plans to study CO2 in Saba Basin to search for possible geological parameters
that control CO2 Distribution in the basins.

Vietnam Petroleum Institute (VPI): Ms. Tran Chau Giang

Ms. Tran Chau Giang was born in 1973. She obtained her Bachelor Degree from Hanoi
University of Mining and Geology and her Master’s Degree from The Norwegian University
of Science and Technology. She joined the Vietnam Petroleum Exploration and Production
Company in 1995. She moved to the Vietnam Petroleum Institute in 1997. Now, she is the
Manager of Basin analysis Department, E&P Center, Vietnam Petroleum Institute. She has
been involved in many research projects of PetroVietnam as a petroleum geologist and
reservoir engineer. During her career as a research scientist, she published several papers on
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her field such as “Overpressure in Vietnamese sedimentary basins”, “The most important
parameters in basement rock simulation.”
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