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) About Us

Founded in March 2004 and operating in the heart of the

commercial hub of Kuala Lumpur, Energy Quest is one of
Ma | a vy slea@diny s oil and gas consultancy service providers . !

Energy Quest offers excellent services and total solutions to the

upstream oil and gas clients worldwide .

Vision Mission
To be a recognized To be among the leading companies
Malaysian company in the with recognized world -class expertise
global petroleum industry providing exploration and production
by 2020 technology and business solution

For more info, please visit www.energyquest.com.my
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) Provision of Technical Services

E Q 6dedicated team of highly experienced and industry recognized Technical Professionals
are committed to offer a wide range of services from Specialized services to Integrated field
solutions, tailored to address unique project needs and value drivers.
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) Core Services

Centralizing our core business to the upstream sector of the oil and gas industry, Energy Quest
specializes in providing consultancy services in these key areas of expertise .

<R

| | |

| | | |
L B | IIIIII‘IIIIIII IIIIIII.IIIIIII EEEEEN IIIIIII.IIIIIII IIIIII‘IIIIII |
Geology Geophysics Petrophysics Reservoir Production Drilling Facilities Geological Geological Petroleum
Engineering Engineering Engineering Engineering Fieldwork Laboratory Economic

Analysis Analysis

) Clientele

Sabah International Reach
PETRONAS Petroleum Sdn Bhd (SIP) KPOC Energy GCA
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) Integrated Services
At Energy Quest (EQ), our team of specialists work hand in hand to deliver exceptional
integrated services to our Clients.

Field / Master /

I é | Area Development Plan

Data Room Review

I Full Field Review

Exploration Prospect
Evaluation / Maturation

Resource Assessment |

| Field Rejuvenation Study

Reserves / Resource

Classification & Certification |7 Improved / Enhanced Oil
_I Recovery (IOR & EOR) Study

EQ offers a broad array of consulting and analytical services to meet the needs of a diverse
clientele, which include regional and international Exploration & Production companies of
various sizes, Independent QOil companies, other upstream and downstream Oil & Gas service
companies, governments, financial institutions and also regulatory and rating agencies . Our
integrated services include :

A Block / Basin/ Asset Evaluation and Acquisition

Resource Assessment (RA)

Core & Fluid Data Acquisition, QC and Database Management
Integrated Reservoir Studies

Reservoir Management and Production Optimization Studies
Improved Oil Recovery (IOR) Studies

Enhanced Oil Recovery (EOR) Studies

Reserves/ Resource Classification and Certification

Field Development Plan (FDP)

Full Field Review (FFR)

Field Rejuvenation Study

To To To o Do To Io o Do e

EQ provides consulting and/or analytical services that cover the entire subsurface study cycle,
and may also be customized to address a specific requirement .

To ensure successful implementation of the study, which may often involve resource -intensive
investments , EQ recommends a variety of fit-for-purpose solutions customized to suitthe CIl i e n
particular needs, by leveraging on technology and proven integrated work processes.

The hallmark of E Q degzemplary service record isan integrated approach to our work, where a
good understanding of the reservoir architecture and petroleum system are established to
better understand the reservoir behaviour and field performance

For more info, please visit www.energyquest.com.my _



£) strategic Alliance

In pursuit of excellence, EQ has developed strong technical and academic alliances worldwide
comprising software, technology and laboratory service providers, other consulting companies
and also renowned universities. Thisstrategicall y positions EQ with access to services such as
seismic data acquisition, geological and engineering laboratory services, flow assurance and
also EORconsultancy services.

Technical Alliance >

vEsT
Geophysical Asi

C

C

Bi.;tratEx )

A )\>

Academic Alliance >

FATH OM

VST
UNIVERSITI

~<d TEKNOLOGI
@ MARA /

BUMS

UNYERSITIMALAS A SABA:

C

UNIVERSITY
% OF MALAYA
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) Subsurface Technical Services
- Exploration, Development and Production

EQ provides consulting and/or analytical services that cover the entire subsurface study cycle,
and may also be customized to address a specific requirement .

The proposed Team members for each project shall comprise professionals with a vast
experience in the upstream oil & gas industry, strategically selected to meet the desired
objectives of the project, from Exploration -to-Development -to-Production .

Equipped with E Q dusique experience and capabilities, we offer proficient technical expertise
in assessing relevant and pertinent technical and commercial information extracted from value
propositions and proposals that are presented to the Client, enabling the Client to strategize
and formulate informed decisions ahead of an investment participation and decision making .

Prospect Identification and Evaluation
Data acquisition design and planning
Well location optimization

Exploration

=

.

Production test design
Risk Analysis and Mitigation

Supervision of exploration activities

Conceptual Development Plan (CDP) formulation

Egc: Jo o o Eres 6

Economics Analysis

Reservoir characterization

efficiently and effectively

Static modelling

Dynamic modelling

resources by conducting exploration,

Well location optimization

Development drilling program

activities safely,

Data acquisition design and planning
RiskAnalysis and Mitigation

Field Development Plan (FDP) formulation

C=* { et o oY = = ya] [ (-

Economics Analysis

Reservoir Surveillance and Management Plan
Data acquisition design and planning
Artificial Lift optimization

Production Enhancement

development and production

Steady -State Integrated Production Modelling (IPM)
Wellbore Utility Review (WBUR) & Idle Well Evaluation

Maximize economic recovery of hydrocarbon

Risk Analysis and Mitigation

[ I R e B e S ot S o S S o

Economics Analysis

For more info, please visit www.energyquest.com.my




) Highlights of Our Track Record

Our vast experience in the Exploration, Development and Production of Oil & Gas fields include
Full Field Review/Field Development Plan/Enhanced Oil Recovery (FFR/FDP/EOR) studies,
Resource Assessments (RA), Production Enhancement studies such as quantification  of
incremental  production from Wellbore Utility Reviews (WBUR), Idle Well Evaluation and
Integrated Production Modelling (IPM), Economic Analysis and Commercial Evaluations, and
also our Cons ul tpaar tfigddd surveillance experience in the Malay Basin (i.e., Guntong
Complex, Seligi Complex, PM8 marginal fields, Tapis, Irong Barat and Semangkok), Sabah and
Sarawak Basins (i.e., D35, Samarang and Sumandak), as well as international experience in
onshore fields in Indonesia and viscous oil fields in Sudan.

= o| 2
HEEREEE 2l 2| 2
g 3 o121 £l g|g|e
5 & |E| |5|=2| 8l glz|g|E
® HIGHLIGHTS OF OUR TRACK RECORD g Sl 25 2|2 clgls|E
> s18|8|g|o|s|2la|g|lS|2|2 8
=12 5/5 2|52 858 ¢8l8 ¢
slglsi8lglglslzlslz8lsk
Clolo|lo|lol 2/l glol2|RBIB| &
al0|0la|l|lajojlu|jWwjC|alolO
= | Asset Evaluation - Various Prospect/Block/Field evaluation for assets located in Malaysia
£ | (PM, SB and SK) Brunei, Indonesia, Thailand, Vietnam, Philippines, China, Australia, o o L
© | Nigeria, Kazakhstan, Russia, North Sea, USA and Canada for Confidential clients
g Full Field Review (FFR) - Berantai (brown gas field), offshore  Peninsular Malaysia o | Jojo | | oo oo o oo
. | System Application/Software Development - Subsurface Technical Experts for the
g | development of Intelligent Gas Forecasting and Optimization (IGFO) System for PCSB, o fofoqo o, |, e f°q°(° |° 0
Sarawak Gas (SKG)
g | Resource Certification - Independent Fairness Opinion report of Emir  -Oil concession o lo o lo o
S | block, onshore Kazakhstan for Ferrier Hodgson o e S e L > >
§ Specialized Services - Seismic interpretation and Geomodelling (Malay Basin) o | | |o o |o oo oo o oo
g Specialized Services - Petrophysical analysis for Block evaluation (offshore Sarawak) o oo | |o oo jo o oo |o |o
o Guidelines Development - Reservoir Management & Surveillance (RMS) Framework,
g | Water Injection management guidelines and Technical Potential (TP) guidelines for o fo |o o fo o |o |°
PETRONAS
9 | Production Enhancement - Integrated Production Network Modelling (IPM) study of o lo lo lo o lo lo °
< Angsi field (offshore Peninsular Malaysia) for PETRONAS > > >
N Specialized Services - Prospect evaluation, Regional geology & Structural analysis,
g | Petroleum System analysis, Fieldwork Analysis of Limbang -Klias & Kudat Peninsula, O PO O P e O e L L L e
Sabah
- Specialized Services - Basin Study, Regional structural framework analysis, regional
g | petroleum system analysis in relation to Coalbed Methane (CBM) Resources, Regional o |o [o o fo Jo jo fo
Geology Mapping, Coal Sampling of North Tarakan Basin, Sabah
s | Reservoir Studies - Reservoir Management Plan (RMP) studies of D35, J4 and Baram o lo lo o lolo 1o lo
< | fields (offshore Sarawak) and St. Joseph (offshore Sabah) for PETRONAS > .
. Reservoir Studies & Production Enhancement - Water injection dynamic modelling and
g | IPM modelling production optimization / backpressure solution study of Kikeh field o [o |o o [o Jo o [o [°
(offshore Sabah) for PETRONAS
s | Production Enhancement - Integrated Production Network Modelling (IPM) study of o lo lo lo o lolo 1o lo
< | Baronia and Betty fields (offshore Sarawak) for PETRONAS > >
s | Data Management - Well and production data management and performance o lo lo o lolo 1o lo
< analysis of Dulang field (offshore Peninsular Malaysia) for PETRONAS > .
s | Specialized Services - Petrophysics and Geomodelling of Dulang EOR and Baram Delta o lo o lolololelo 1o lo lo
& | Regional Studies > |
s | Specialized Services - Geological Evaluation of the Prospectivity of Tinjar Province for o lolololelolo lo
< | PETRONAS S
s | Field Development Plan (FDP ) - Bubu & Diwangsa (offshore green oil fields), Peninsular o lolole 1o lo lo
& | Malaysia o o S O B
% Resource Certification - Newfield (M) Asset for Sapura Kencana Petroleum Lo e e, e e e
% Specialized Services - Basin modelling and Petrophysical evaluation for INPEX o | |, |, |ofo o fo o fo o |o o
% Laboratory Services - Well Sample Analysis For Kerupang Field (Sabah Basin) o o o jo |o fo jo o o o | o |o
o | Specialized Services - Regional Geological Mapping of Block CA1 Brunei Deep Water o olololololololo lolo
S | for PETRONAS .
% Field Development Plan (FDP ) - Sepat (offshore green gas field), Peninsular Malaysia o e e e
% Field Development Plan (FDP ) & Nosong & Bongawan (offshore green gas field), Sabah o e e e
3 Field Development Plan (FDP ) & Tanjung Baram (offshore green oil field), Peninsular o lololo lo
~ | Malaysia A I A A .

Full Field Review (FFR)/Field Development Plan (FDP)/Enhanced Oil Recovery (EOR) o]
D35 (offshore brown oil field), Sarawak N O P O PO P O T O O I

2012
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)Field Development Plan (FDP) for Oil Field
Development - Case Study Example

A Low API oil (20 degrees)

Oil Field (Viscous Oil) A Multiple compartments and faults
A Uncertainty in Aquifer definition and strength
A Limited well data in some areas

GEOSCIENCE STUDIES

GEOPHYSICAL STUDY

A Structural Interpretation
A Attribute Analysis
A Seismic Inversion

!
!

@ GEOLOGICAL STUDY
]
]
i
1

A Regional Geology

A Wells Correlation

A Environment of Deposition
A Facies Description

PETROPHYSICAL STUDY

A Formation Evaluation
A Fluid Contacts

GEOMODELLING

A Structural Modelling
A Facies Modelling

A Property Modelling

A Volumetric Calculation

ENGINEERING STUDY
A Pressure & Compartment Analysis
I A Fluid Characterization
I A Rock Properties
! A Pressure Transient Analysis

@ RESERVOIR MODELLING
A Initialization

A Aquifer Assumptions

A Prediction Limits & Parameters

5 - FIELD DEVELOPMENT STRATEGIES
A Development Options (Horizontal
M | v ; Well, Water Injection, Waterflooding)
""" s A Reservoir Management Strategies
A Sensitivity Analysis

For more info, please visit www.energyquest.com.my



QFieId Development Plan (FDP) for Mature QOil Field
Development - Case Study Example

A Structurally & stratigraphically compartmentalized
Complex A Rapid reservoir decline; production commingled with minor sands
Oil Field A Uncertainty in Aquifer definition and strength

A Limited well data in some areas

g GEOSCIENCE STUDIES g
- - @ GEOPHYSICAL STUDY

A Structural Interpretation
I A Attribute Analysis

@ GEOLOGICAL STUDY
A Core Study
I A Regional Geology
I A Integrated Stratigraphic Framework
|
PETROPHYSICAL STUDY
A Formation Evaluation
A" Fluid Contacts

GEOMODELLING

A Structural Modelling

SR o A Facies modelling

[ Shet:Soue Btk A Property Modelling

, A Volumetric & Uncertainty Analysis

316,68%

W\ A
1\

ENGINEERING STUDIES|—
, ENGINEERING STUDY

A Pressure & Compartment Analysis
A Fluid Characterization

A Rock Properties

A Pressure Transient Analysis

A Well & Integrated Network Modelling
A Material Balance

A Dynamic Modelling

A Upscaling & initialization

A History Matching

A Prediction

FIELD DEVELOPMENT STRATEGIES

A Reservoir Management Strategies
A Conceptual Well Completion Design
A Drilling Well Design

A Facilities Design

A Economics

For more info, please visit www.energyquest.com.my



) Field Development Plan (FDP) for Gas Field
Development - Case Study Example

A Specific requirements or swing production & gas sales
. rate, with maximum CO2 blending of 40%
Complex Gas Field A multiple stacked reservoirs with varying CO2 mix areally
(Fast Track FDP) and vertically
A Compartmentalization & limited well data in some areas
A Uncertainty in Aquifer definition and strength

GEOSCIENCE STUDIES

GEOPHYSICAL STUDY

A Structural Interpretation
A Attribute Analysis

|
|
@ GEOLOGICAL STUDY
A Wells Correlation
I A Environment of Deposition
I A Facies Description
|
PETROPHYSICAL STUDY
A Formation Evaluation
A Fluid Contacts

GEOMODELLING
A Volumetric &
Uncertainty Analysis

ENGINEERING STUDIES

Reszurce Sumeary, WS Bsc

ENGINEERING STUDY
A Pressure Transient Analysis
A Fluid Properties
A Rock Properties

A Well modelling
A Material Balance

|
I
I
@WELL & RESERVOIR MODELLING
I
[ , .
I A Dynamic modelling
|

i
No. of Wells

A Drilling Well Design
& | A Facilities Design
PEEiihg ] A" Economics

iy
. ks NG o, gy

= — 20
- : 15
- = 10
: -'il""l ;
o i § 8 o

For more info, please visit www.energyquest.com.my

FIELD DEVELOPMENT STRATEGIES

A Reservoir Management Strategies
A Conceptual Well Completion Design



) Field Development Plan (FDP) for Oil & Gas
Development - Case Study Example

Gas Field with Oil Rim A Uncertainty in Aquifer definition and strength

(Fast Track FDP) A Limited well data in some areas

E GEOSCIENCE STUDIES i _ 4 ’:/,
: ' GEOPHYSICAL STUDY

A Structural Interpretation
A Attribute Analysis

GEOLOGICAL STUDY

A Wells Correlation
A Environment of Deposition
A Facies Description

PETROPHYSICAL STUDY
A Formation Evaluation
A Fluid Contacts

GEOMODELLING

A Volumetric &
Uncertainty AQafysis

(=9 ENGINEERING STUDY

L A Fluid Properties
A Rock Properties

A Well modelling
A Material Balance
A Dynamic modelling

I
I
I
@ WELL & RESERVOIR MODELLING
I
I
I
|

04 swatin]

FIELD DEVELOPMENT STRATEGIES
A Reservoir Management Strategies

A Conceptual Well Completion Design

A Drilling Well Design
A Facilities Design
A Economics

For more info, please visit www.energyquest.com.my



) Asset Evaluation (Technical and Commercial )

Sound investment decisions are based on proficient technical and business analysis, which
cover the project costs, benefits and risks

E Q dT®am of Professionals are equipped with the experience to conduct the Technical and
Commercial Assessment required to quantify Asset value and also provide Key Economic
Indicators for the Client to make informed decisions ahead of the investment .

Appropriate  resources (Geoscientists, Petrophysicists, Engineers, Eeonomist) are allocated
based on the level of study designed to meet CIl i e ndeds,s to %nact all relevant and
pertinent technical and commercial information . //

-~

Fit-for-purpose economic models are then designed to app/rgciate -the geological and
engineering components, constructed to reflect the diverse petroleum arrangement and fiscal
terms in order to assessthe key economic parameters used in investment decision making .

Due Diligence (Data Screening / Desktop Review & Analysis)

1 F

\ A
Resource & Reserves Evaluation

\ A ~ -
Identify Technical Risks & Uncertainties
\ 4 w

Identify Upside Potential

Asset
Evaluation

Opportunities Ranking
L\ o RN
Asset Viability Determination
T N4

Asset Acquisition Recommendation

<\

Identify & Rank the Likely Development Scenarios

Develop Conceptual Facilities Requirement & Expenditure
Estimates
Develop Project & I nvestordos E
Indicative .
) ‘/
Economics Generate Sensitivity Cases Based on Petroleum Agreement &

Fiscal Terms

\

Identify Investment / Financial Risks & Uncertainties

Identify Favorable Terms for Negotiation Positioning

For more info, please visit www.energyquest.com.my



) Asset Evaluation (Technical and Commercial ) -

Case Study Examples

Case Study examples

Asset Evaluation for Block A located in Russia

Fan

The asset evaluation for Block A involved

data review and due diligence  work
conducted in view of CI i e npoténsal
participation in the asset.

Petrophysicist,
Reservoir Engineer and Economist conducted

E Q0 seam of Geoscientist,

due diligence and technical assessment

which included :

A Data screening, review & analysis to
determine asset viability .

A Field site visit.

A Geological, Petrophysical, Reservoir
engineering and Commercial evaluation .
A Resource & reserves assessment and

verification .

A Identifying the likely development scenarios
& generating sensitivity cases based on key
economics parameters .

A Identifying technical &

financial risks& uncertainties .

investment/

For more info, please visit www.energyquest.com.my

Asset Evaluation for Block B located in Aceh
"~ Indonesia

The asset evaluation—.for Block B in Aceh
focused on the A Development Plan
(ADP) for the areaﬁahich comprises seven
prospects .

Nosltll

Based on the screening economics, four of
the seven prospects were evaluated to be
viable . In the ADP proposed, the location of
one primary prospect is recommended to
be the central processing facilities (CPF) to
cater for oil processing and storage and also
serve as the export facilities . Oil production
from the other prospects are connected to
the CPFvia pipelines .



“) Resource Certification -

EQ strives to ensure that our Resource
Certification are in compliance  with the
definitions and guidelines set out in the 2007
Petroleum Resources Management System
(PRMS) prepared by the Oil and Gas Reserves
Committee  of the Society of Petroleum
Engineers (SPE) and reviewed and jointly
sponsored by the World Petroleum Council
(WPC), the American Association of Petroleum

Geologists (AAPG) and the Society of
Petroleum Evaluation Engineers (SPEE)

Our notable past achievements include
producing resource evaluation reports that

are accepted by Bursa Malaysia, where the

assessment of critical aspects of the
interpretation, and the resulting conclusions
and recommendations presented are in

accordance
E Q down quality management

with good industry practices and
procedures .

Case Study examples :

Independent Technical Review of the
Valuation Report on Emir-Oil Concession
Block, located onshore Mangyshlak Basin of
Western Kazakhstan

Caspian
Sea

Independent review, evaluation and
verification of the Petroleum Initially In-Place
(PlIIP) and recoverable hydrocarbons resource
potential volumes and production forecasts of
the Asset comprises three oil fields and one gas
condensate field which have been put on
production and also two discoveries under
exploration contract .

Produced an Independent Technical Review

report for submission to Bursa Malaysia .

For more info, please visit www.energyquest.com.my
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Case Study Examples

Classificatui

| —_—

Competent
Person Report
(CBR)

| x

Resource Certification

~ o
- q
Resource and Reserves Certification  of

Assets located Off:
and Offshore
\Malaysia )

re Peninsular Malaysia
h and Sarawak (East

Detailed
Newfield Exploration Company (NFX) Assets
in Malaysia, which comprise oil fields with

review and due diligence work of

ongoing  development and exploration
activities, gas discoveries and also potential
exploration prospects .

Delivered an independent evaluation of
recoverable hydrocarbons for Sapura
Kencana Petroleum Bhd. asset acquisition
exercise and produced a Bursa-accepted

report for submission to Bursa Malaysia .



) Production Enhancement -
Wellbore Utility Review (WBUR) & Idle Well
Evaluation

Production Enhancement opportunities are identified from a methodical approach which
hinges on critical engineering and geoscientific analyses and are ascertained utilizing proven
workflows to identify and quantify incremental production gains.

-~
The objective of Idle Well Evaluation and Restoration studies isto enhanhc ' Asset value, where
the focus isto increase the economic reserves recovery via/maximizigaroduction rates from
the existing wells and infrastructure . - —

A good understanding of the available data from historical and current p"erformané/e/of the
production system is essential to ensure overall optimization of the Asset value. The Scope of
Work may include the following simplified workflow.

Field Screening & Selection

Data Gathering & QC / Validation j

Project Framing | i\\
\ \\\ \

-

‘ Technical Assessment, \(\ :

‘\ - Evaluate Potential Production Enhancement Opportunities
5

\

\

A Reservoir Management Plan
(RMP) Enhancements

A Behind Casing Opportunities A Well MOdelllng (PROSPER/WG”ﬂO)

0 Untapped Reservoirs A Integrated Production Network

A Behind Casing Opportunities Modelling (IPM -GAP/ReO)
dLRLC A Artificial Lift - Gas Lift
Optimization

A Well by well review
A Performance Analysis

A Production Allocation

\.‘\ Develop Inventory of Production Enhancement
Opportunities

- Formulate Technical & Commercial Recommendations for
W'  Implementation

For more info, please visit www.energyquest.com.my



) Wellbore Utility Review (WBUR) & Idle Well
Evaluation - Case Study Example

Case Study example

WBUR & Idle Well Evaluation for Field D (Brown Field, Offshore Sarawak)
s A D

—

ABean Up

AGas Lift Optimization
SHORT TERM ATubing Patch

(QUICK GAINS) = ANetwork Optimization

AUtility Conversion

Asand Bailing

AAdd Perforation
Astimulation
MEDIUM / LONG < ANearby Infill/re -drill/sidetrack
TERM Awell reactivation (e.g. flow HGOR wells for gas sales)
Awell deactivation (e.g. wells with gas recycling)
ASlot re-utilization

v

9 wells 600 stbd

3 wells 300 stbd

2 wells HP to LP 300 stbd

3 wells 800 stbd

|¢

1 OP to Gl -10 sthd) 1 Gl to OP (+70 stbd)

For more info, please visit www.energyquest.com.my



Q Production Enhancement -
Geological Evaluation of Behind Casing
Opportunities - Untapped Reservoirs

EQ has the best track record in evaluation of untapped reservoir potential behind casing.
Detailed investigation in the well / field / area if interest isrequired to gain better understanding of
the reservoir complexity and structural setting .

‘ Seismic Attribute Analysis I

Seismic Attribute Analysis helps to improve the existing dataset, enhance thin layers of reservoirs /
stratigraphic features and also maximize geological analysis and interpretation .

Data Conditioning I

A Noise Cancellation

Spectral Enhancement I

A Resolution improvement for thin
reservoirs

Real-time Attribute Analysis I

A Real time Attribute  Analysis
Computation
A Multi-Attribute analysis

Real-time Visualization I

A Structural Imaging
A Stratigraphic Imaging

HC Anomaly Delineation I

For more info, please visit www.energyquest.com.my



Q Production Enhancement -
Geological Evaluation of Behind Casing
Opportunities -Unt apped Reservoli

A detailed Structural and Geologic model isconstructed to best represent facies re-classification /
re-interpretation and improve understanding of the reservoir complexity in relation to structural
setting .

‘ Integrated Sequence Stratigraphic Analysis I

Sequence Stratigraphic Analysis is conducted to tine-tune well data, where the approach
integrates seismic stratigraphy, structural understanding and log data, and also incorporates

reservoir engineering and production data .

Seque
Nce Strq'r graphijc Analys;
is

-Nequen
KeSairapi et

WeII Data

A Electric Logs, Core data, facies
tagging and modelling

Structural Understanding &
Integration

Seismic Stratlgraphy Integration

\

N

Reservoir and Production Data
Integration

New Identified Opportunities I

== bt g fomity

u\m\nmml\mfx ma;mummsr\\"uurfm
” — wmrmlm\nmlmumru\u orbas |
e I
Se
quep S’rrqhgrqphl
famew gy
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) Production Enhancement -
Steady - State Integrated Production Modelling
(IPM)

E Q dascomplishment  in IPM studies involved applying a proven methodology and workflow
which resulted in production enhancement identification and quantification of incremental
production gains. ~

The Steady -State Integrated Production Network model S constr-uu&%a, calibrated and
validated to match actual field production to simulate”the field prod n network . Potential
network optimization scenarios are then generated to analyze “the possibility of increasing
overall production for the field by simulating the effects of changing operating variables such
as artificial lift volumes and distribution, producing well mix and also changes in production
system pressures.

Field Screening and Selection

~ -

~7

Data Gathering and QC / Validati\cy

A C a8
wm Project I\:ra@gg %

A

\

5

-\ Well Modelling (P\ROSPER / Wellflo)

‘\ Integrated Production Network Modelling
(IPM-GAP/ ReO)

W PM Optimization

‘\ Formulate Technical Recommendations For
A\ Implementation

For more info, please visit www.energyquest.com.my



) Steady - State Integrated Production Modelling
(IPM) - Case Study Examples

Case _Study examples

Integrated  Production  Modelling  (IPM) IPM Study for B1 and B2 Fields (Brown
Study for Field B3 (Brown Field, Offshore Fields, Offshore Sarawak) .
Peninsular Malaysia) . p
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Q Reservoir Management Plan (RMP) Studies

E Qdteam of technical professionals are also equipped to conduct a range of Reservoir
Studies customized to suit a particular objective i.e. Reservoir Management Plan (RMP),
Reservoir Surveillance Plan (RSP)and Operating Strategies evaluations which may include :

A Developing Reservoir Monitoring strategies for new reservoirs / fields

A Evaluating current Reservoir Management Strategies and propose improvements where
required A

A Studying the impact of a change in Operating Strategy on/Fécqveri‘
>, :

Data Consolidation & QC

Allocated q
Well Histo Well Perforation Well Test Production & Rgsrg;\éc:rre&
ry deviation Data Data Injection Data
Data

v |

Review of Current RMP

Utilize existing Tank Models or Dynamic Develop Tank Models for analysis where
Models required

\ A

Evaluation of RMP

Identify improvements to RMP using Tank Models or Dynamic Models

Propose RMP Enhancements

Recoveries impact

For more info, please visit www.energyquest.com.my



) Reservoir Management Plan (RMP) Studies -
Case Study Examples

Case Study examples
RMP Evaluation - Studying the impact of Gas Injection Evaluation - Evaluating the

GOR relaxation on recoveries impact of reduced gas injection on field
recoveries s -
Block5 ' T
-“!'*-1-
T 1

MEBAL Gas Injection Sensitivities

Gas Injection Rate (MMscfid)

EUR (MMstb)

4

RMP and recommending improveme
Gas Injection optimization by |den@t|fy
potential well conversions to \eqh“ance

distribution ; :(\

\

compartment  analysis; Identifying Gl,

RMP Evaluation - Evaluating the existing <\\GI WAG, IWAG Evaluation - Reservoir
, IWAG benefits

yss39ssse9snssiREERRERTRERRETIRRIRENERUTEENNY

L

Rate vs. Time
= = = = s - = ime
4000 As gas injection rates 10000
increased, the gas
2500 nroduction rates 9000
I As gas injection rates
2000 Nncrease - reduced, the gas % o
s production rates 1 7o00 £
zij 2500 000 &
g 82
S 2000 + ¥ 5000 O %
3 i g2
5 1500 4 A\ 4000 E
o l } \ \ 3000 =
1000 8
NN T
500 7’ U V V‘YW 1000
0 A 0
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
time
— Qil rate vs time = Gas inj vs time — Gas prod rate vs. time ‘
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) Subsurface Water Injection Optimization

E Q6 services for Subsurface Water Injection
Optimization can be in the form of consulting
and/or analytical services addressing entire or
any part of the phase as shown below .

PHASE ONE PHASE TWO
WI practices assessment of Study to close the gaps
well, reservoir & compliance C Revisit RMP
C Operators’ WI Practices and U Pressure Maintenance
Field Performance i VRR
Assessment 0 GOR Limit

C Identification gaps (i.e.
Gaps of WI & Oil Rates,
Reserves-at-Risk)

C Improve Reservoir Sweep
C Optimize Production

C Improve Reservoir
Depletion

DELIVERED

PHASE THREE
Monitor Key Performance Areas
C Well, e.g. BHP, PI & II, GOR
C Reservoir, e.g. Pressure, R/P
C RMP Compliance, e.g. VRR & GOR

Our established workflow includes meticulously
assessing the Operators’ WI practices . and
surveillance data to identify gaps in
production rates; formulation
plans to address these gaps are
designed to restore and optimize p(oquﬁtlon
thus reducing the potential reserves loss.

Case Study example

E Q0 scent accomplishment involved the
Phase One Subsurface WI assessment of nine
major WI fields in Malaysia, which resulted in

developing  prudent WI practices for the
"PETRONAS Water Injection Reservoir
Management Guideline", the first for the
country .

Injectors

Surveillance ¢ Producers

m Reservoir Management Patterns / Sectors

Reservoirs

For more info, please visit www.energyquest.com.my

\
I and .
of actlonai

 \

The assessment focused on the Wi
management practices of well
performance, reservoir performance and
reservoir management compliance

The assessment-of sixkey.-elements on 44 WI

reservoirs from the nine fields has
successfully |dent1£%/ some of good
practices ~h WiI d//égement . The fields
were then ranke ed on the el e me n!
assessmentTestlts.
100% '—
® o 9]
— 8
5% o ! . ' 8 i
& I
o l 1} x @
8 —
Esﬂ% . : . Y
R A b
o ~ “
5% - /
0%
Injectons Producers 5/ Reservairs  Reservolr  Survaeillance
Ea s Managemenl
Assessment Element
W ALA & BBB [s]eua TDDD A EEE
¥ FFF & GGG # HHH = il

N

\.(\ The tangible findings for these fields include :
A The total

2014 WI rate gap (actual
against target) was 69 kbw/d ; further WiI
practices improvements in  meeting
injection targets are required in most of
the fields;

150

I Actual Qwi
= Target Qwi

131

Wi Gap (kbw/d)

GGG

pop ccc BEE  HHH n

WI Field



dSubsurface Water |l njectio

Total Water Injection Reservoirs

HHH &0 ra Add Wi M W OWIN Capacity
! ebweid ¥ kbwd } B Average Wi
46 ALK 9 155 O rdax Wi
BEE 12 14
Coo 27 155 W Target Wi
) 2014 Water Injc-c;ion Rate [kbw/d) A
A 2014 WIM capacity utilization  (actual A The total reserves-at-risk estimated for 19
maximum  WI against WIM capacity) WI reservoirs was 163 MMstb (32% of total
ranged from 11% to 90%; when combining assessed reserves, i.e. 516 MMstb), from
with average WI utilization, the possible which 90% were from Angsi, Baronia,
additional WI rate/volume are in the range Dulang and Kikeh reservoirs;
of 3%to 19%; &
i 100% <5 =
/ B AAA
. Actual Qo i
34.7 iy Target Qo @ CCC
o s w00
E 0il Gap (kbo/d) g & EEE
2 5 ¥ FFF
?3‘” :__'3 €0% o A ® GGG
z : A ¢ 8 HHH
: K o
i ﬂ. e
3 W a0% A
AT W ‘v
5 |m
“ 0% E A
1 v
0
GGG AAA DDD EEE HHH  CCC BBB FFF 1 0%
Wi Field \ \ 0 10 20 30 40 50 60 70

Reserves / 2014 Production (Years)

A The total 2014 oil rate gap (actual against
target) was 32 kbo/d ; further WI practices A About 60% of the assessed reservoirs had

improvements  in meeting  oil production reserves/production  (R/P) of more than 10

targets are required in most of the fields; years indicating inefficient depletion ;
* ﬁﬁmr--e:-ﬁ«vm % A About 60% of the assessed reservoirs had
S A recovery factor (RF) of less than 45%

40

indicating inadequate reservoir sweep .

™
=4

In year 2014, the remaining Malaysia Wi
Fields that are not yet assessed account for
148 MMstb of oil reserves and 43 kbo/d of oil
production (5% and 8% of the Malaysian
totals, respectively) ; a similar WI Assessment
(Phase One) with improved
workflow shall be conducted to identify
opportunities and  specific areas  of
improvement .

WI Reservoir For more info, please visit www.energyquest.com.my
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) Guideline Formulation for National Oil Company

E Q dexperience
National Oil Company,
companies .

include formulating guidelines and best practices for PETRONASMa |l ay s i
and also project management

for newly formed oil and gas operating

Case study examples are shown below, in which EQ successfully co -developed and rolled out

guidelines for the determination

practices for Ma | a y dNatianals Oil Company,

Case Study examples :

RMS Framework

S

PETRONAS

Malaysia Petroleum Management
Petroleum Operatio
Subsurface Ass

December 2015

EQ co-develop the Reservoir Management

and Surveillance (RMS) Framework for the
Publication Of Malaysia Petroleum
Management, PETRONAS

The framework serves as a guide to both the
multi -disciplinary technical team and
management . It captures the current best-
practices in the formulation and execution of

a Reservoir Management Plan, which include
monitoring and benchmarking asset
performance It also provides as a quick

referral on the available guidelines and review
processes for RMSactivities .

The scoring and benchmarking  of assets
outlined in the framework provides for quick
identification  of areas of improvement in
implementing RMS activities as well as bases
for work prioritization .

For more info, please visit www.energyquest.com.my

of Technical
materialized the framework for Reservoir Management

RN

Potential for oil -producing- fields, and also
and Surveillanee guidelines and best
PETRONAS

s

Technical Potential (TP) Guidelines

TECHNICAL
POTENTIAL (TP)

2016 ANNUALEDITION

A EQ successfully

co -produced the 2016
Annual Edition Technical Potential (TP) for
the Publication Of Malaysia Petroleum
Management, PETRONAS

The document presents a structured and
systematic  presentation of TP and its
components . It demonstrates the discipline
to continuously improve forecasting ability
and in turn, aids alignment in the decision
making process and formulates strategic
initiatives to unearth hidden TR

The TPbook also formed an integral part of
Subsurface  Asset Management, as a
communication tool to  equip the
stakeholders in driving priorities to unlock
and realize TPto Production .



” ) Geoscience Services

E Q 6dedicated team of highly experienced and industry recognized Geoscientists comprising
Geologists, Geophysicists and Petrophysicists are committed to offer a wide range of services
from Specialized services to Integrated field solutions, tailored to address unique project needs
and value drivers.

Utilizing industry standard software, methodical approach and proven workflows, the highlights
of our track record isshown below, which include basement studies, resource assessments and
the geological evaluation of hydrocarbon prospectivity in Tinjar Province, Limbang -Klias and
Kudat Peninsula.

Geoscience Track Record

KEY AREA
2 c <o, |lo..=
e s [ 38 LE|E2EIzg o
(] Ia) O ~ () ] O = B =z < B =z O =
STUDY - € o | =3 2c =2 0/° >3 <)
ot S| 88| 3¢ |58ES585 =
TSc 2L | xp E|S23208 B
o0 2% | Y| 02 |8EF2EFE ©
ol L =5 | xeo 205208 i
[ = © O w8 llws ©
[a S ne 0 |>5a0|>5a &
[ o < |W [Tl
Geological Evaluation of Hydrocarbon Prospectivity in Limbang -Klias| o o o o
and Kudat Peninsula
Provision of Geological Study for CBM Prospectivity ° ° ° ° °
FFR& RA for Kruh TAC ° . ° . ° ° °
Data review & resource/reserves cg ° ° ° ° °
Asset s
Sepat Full Field Review and Field Development Plan X s 0 0 0 ° °
Geological Evaluation of Prospectivity on Tinjar Province o ° ° 0 s 0
Fractured Basement Analysis on Onshore East Coast Peninsular ° ° ° ° °
Malaysia :
KL - Langkawi Geological Fieldtrip o ° ° ° ° °
SB303 Sabah Fieldtrip ° ° ° ° © ©
Pulau Redang Carbonate / Fractured Basement Fieldtrip ° ° ° 0 ° °
Bintulu - Miri Fieldtrip ° ° ° ° © ©
Basement Study Fieldtrip for Block SK305 Sarawak ° ° ° ° © ©
India Nelp -V Blocks Evaluation And Resource Assessment (5 Blocks) o ° ° R 0 0 °
J5 Field Resource Assessment ° ° ° , ° ° °
Benrinnes Field Resource Assessment o ° ° . ° ° °
K5 Field Resource Assessment ° 0 ° . ° 2 ki
Lokan Field Resource Assessment ° 0 0 . < . °
SECollins Field Resource Assessment ° ° ° ) Z © 2
Nosong and Bongawan North Field Development Plan X o 0 9 e 1 2
D35 Full Field Review and Field Development Plan - ¥ 2 2 2 2 3
Piatu & East Piatu FDP ; g 2 e 3 k o
Laba -Laba Barat Resource Assessment 2 9 4 g P £ F
Serok Field Resource Assessment 3 2 0 2 < P “
Semboja Area, Indonesia Geological Study & Block Assessment J 2 X . 9 9 -
Yemen Block Review & Assessment 3 = X 4 g o i

For more info, please visit www.energyquest.com.my



) Geoscience Services

|
|

Q Theories on rock deformation|: stress
nd strain.
| .

Regional

Q Regional and local tectonic : i

structural
Q Compressional and transpressional
structures Q
Q Structures for hydrocarbon Q

accumulation : strike slip, wrenching,
normal and reverse faulting

Q Different types of foldingand  fault
type identification and impacts on
hydrocarbon

Q Structural and stratigraphic traps
Q Traps sealing capacity

Q Fractured reservoir (basement rocks,
clastics and carbonates)

Q Source Rot

Q Generation Capacity - Source
Rock Volume assessments

Q Maturation and Migration
Q Migration Timing
Q Source rock maturity prediction

Q Prediction of regional variation
in organic facies

Q Migration pathways & efficiency
and direction

Q Gasl/oil ratio
Q Petroleum system chart

Q Hydrocarbon windows (Oil and
Gas windows)

\/

Q Full formation evaluation analysis
Q Low Resistivity Low Contrast (LRLC)

Q Leads, Prospect & Play Assessment

Q Playrecognition dclassification and
subdivision

Q Play maps and grading/risking
Q Play assessment & estimating possi /
numbers, sizes and associated risk i
prospects and distribution versus listing

all the risk

Q Hydrocarbon charging assessment
(source rock volume calculation).

Q Leads and Prospect inventory

Q Volumetric & Ranking and Risking

Q Risk factors and Probability of success.
Q Prospect Ranking

-(cont 6d)

Regional geological cross
and outcrop sedimentary logging

Remote sensing data
interpretation (e.g., Synthetic
Aperture Radar, Radarsat images)

Palaeogeographic maps for key
reservoir, source and seal horizons

Basin history, configuration,
classification of basin types

Petroleum habitat & hydrocarbon
potential

Elements of Petroleum System (
Source Rock, Traps, Reservoirs and
timing)

Clastic and Carbonate reservoirs

Environment of depositions :
Present day process comparison
on environment of deposition
applied to ancient record

Sequence stratigraphic concepts
and elements using seismic and
well log data, core pictures and
images

Reservoir rock characteristics and
reservoir quality distributions :
porosity, permeability

Structural Model
Facies Model
Petrophysical properties Model

Synthetic seismograms and well
ties
Data type : 2D, 3D

Seismic stratigraphic
interpretation on regional lines

Prospect level interpretation
Time-structure maps

Time depth conversion and
velocity modeling

Fullstack attribute extraction and
analysis.

AVO and Inversion concepts,
attribute

/

For more info, please visit www.energyquest.com.my
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> Geological Evaluation of Hydrocarbon in Place

EQ has the best track record in evaluation of the hydrocarbon existence in the unexplored or
underexplored area. When the area of interest in close proximity to the productive onshore of
offshore hydrocarbon fields, a detailed investigation is needed to evaluate the structural and
EQ has successfully evaluate hydrocarbon

geological continuity and prospectivity . To date,
existence potential in few locations onshore Sabah and Sarawak area .

Conventional Hydrocarbon Prospect Evaluation I

Desktop Study I

A Synthetic Aperture Radar (SAR)
Interpretation

A Seismic Interpretation

A Well Correlation

A Full Tensor Gravity (FTG)
Interpretation

A Literature Review

Fieldwork, Mapping & Ground
Truthing
Sampling & Laboratory Analysis I

A Petrography
A Palynology

i A Foraminifera
= . | A Nannofossil

1“7 | Source Rock Potential &
- e | Hydrocarbon Generation
oo | Analysis

HIIP (MMboe)

p ! -5 § A Geochemical Analysis
— — A Basin Modelling

Play Elements Analysis _I

Prospect Identification _I

Volumetric Assessment _I

Prospect Risking & Ranking J

For more info, please visit www.energyquest.com.my



D) Geological Evaluation of Hydrocarbon in Place
(cont od)

Unconventional Hydrocarbon Prospect Evaluation I
Desktop Study I

Synthetic Aperture Radar (SAR)
Interpretation

Seismic Interpretation

Well Correlation

Full Tensor Gravity (FTG)
Interpretation 0203

22 3.0 Viwinite
Reflectanc

o Dodod» Do

Literature Review P et minization ' dabltuminization  graphitizatio

oil window

Fieldwork, Mapping &
Ground Truthing

Thermogenic

Sampling & Laboratory
Analysis

A Maceral Analysis

A Vitrinite Reflectance
A Total Organic Carbon
(TOC)

Coal Petrology

Coal Cleat Orientation &
Development Analysis
Proximate Analysis
Ultimate Analysis

Gas Composition
Bulk/Relative Density
Palynology
Foraminifera
Nannofossil

300 m Overbui

\ muom/
[/

To To To T o To o T I

Geochemical and Coal
Properties Analysis

Play Element Analysis I

Volumetric Assessment I
Prospect Risking & Ranking I

For more info, please visit www.energyquest.com.my



=) Airborne Full Tensor Gravity (FTG) &
Magnetic Data Analyses

With our partners, EQ have conducted few projects dealing with Airborne survey data and
FTG, purposely to identify sedimentary basins and help in the development of a structural
framework for an area, both onshore and offshore. FTG data analyses is the study of
magnetic and gravity data to provide topographic information of any subsurface interface
based on density contrast and magnetism anomaly .

| @sin

location and
basin margin

Identify depth

to basement

and sediment
thickness

o™
o

Capabilities

For more info, please visit www.energyquest.com.my



