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Notice 

Copyright © 2018, The Authority. 

This document is the property of The Authority.  Circulation is restricted to The Authority and its 

designated subsidiaries and affiliates.  It must not be copied or used for any other purpose other than 

which it is supplied, without the expressed written consent of The Authority.  

Except where provided for purposes of contractual requirements, The Authority disclaims any 

responsibility or liability for any use or misuse of the document by any person and makes no warranty 

as to the accuracy or suitability of the information to any third party, if so relied.  

For any unauthorised usage of this document, The Authority will take appropriate actions, including 

legal recourse if necessary, to protect such of its rights and account for its losses and damage. 

 

This document: 

• Will be held in the common Library and can be accessed via The Authority Internet.  Controlled 

versions and revision announcements will be published on the web, and communicated to The 

Authority staff; JV’s Partners, PSA Operators and The Authority’s Contractors accordingly.  Copies or 

extracts of this document, which have been downloaded from the website, are uncontrolled copies and 

cannot be guaranteed to be the latest version. 

• May set requirements supplemental to applicable law.  However, nothing herein is intended to 

replace, amend, supersede or otherwise depart from any applicable law relating to the subject matter 

of this document. In the event of any conflict or contradiction between the provisions of this document 

and applicable law as to the implementation and governance of this document, the provisions of 

applicable law shall prevail. 
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EXECUTIVE SUMMARY 
The Field Development Guidelines (FDG) is volume 7 of the Brunei Darussalam Oil and Gas 

Exploration and Production Guidelines.  This volume provide technical guidelines for 

operators in developing oil and gas fields in Negara Brunei Darussalam. 

This guidelines set out the minimum requirement in the management of Oil and Gas fields 
including its associated assets. Its compliance to this guidelines will be demonstrated through 
the conduct and reporting of field performance and proposed activities and are substantiated 
by robust justifications to satisfy approval requirements.  

The guidelines are divide into six main parts: 

1. Introduction 
2. Submission and Approval 
3. Field Development (and Production) Plan  
4. Fluids Definitions and Categorization 
5.  Abbreviations 
6. Appendices 

These guidelines may be added to or amended from time to time upon written notice by the 
Authority and subject to such additions or amendments being consistent with the provisions of 
either the PSA or PMA as well as legislation, Orders and Acts of Negara Brunei Darussalam in 
force at the material time. 
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1. INTRODUCTION 
 

The purpose of the FDP guideline is to ensure that the hydrocarbon resources of Brunei 

Darussalam are appropriately exploited and developed to maximize its value for the sustained 

economic benefits of the nation in line with upstream directive 1/11 (Appendix A). Every effort 

must be made to ensure that these objectives of the operators and the Authority are aligned 

and met successfully. 

This guideline provides the required submissions by the operators of the field development 

plan that can be prepared to meet the requirements of the Authority, as well as to explain the 

approval process whilst achieving an efficient cooperation between the Operators and the 

Authority.  It is not intended to replicate prescriptive descriptions of actions, requirements or 

practices for the Operators which have their own detailed operating procedures. 

The Field Development Guidelines do not replace the existing Laws, Government Directives, 

guidelines and requirements of the Petroleum Contracts or Agreements but serves as 

supplementary requirement by the Authority from the Oil and Gas Operators within the 

Development Phase of the hydrocarbon life cycle in Figure 1.   

 

 

 

 

Figure 1: Hydrocarbon Life cycle 

 

The field development plan fulfilling the stated prerequisite must be submitted to Authority for 

evaluation and approval. 
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2. SUBMISSION AND APPROVAL 
 

2.1 SUBMISSION 
 

2.1.1 Appraisal Phase 

For appraisal activity, the operators are required to submit an appraisal programme for 

approval (Appendix B) and appraisal report (Appendix C) to the Authority within the time frame 

as per stated in the agreement. 

2.1.2 Development phase.   

For Development phase the operators are required to submit project initiation note (PIN), 

feasibility study report (FS) and FDP.  Any technical reports that are submitted have to be 

comprehensive but fit-for-purpose stand-alone documents which have a complete set of 

information and/or references attached.  With regards to FDP addendums, the specific updates 

relating to the scope of the required changes will be sufficient for submission. 

Operators shall submit to the Authority two (2) hard copies and one (1) electronic copy of the 

proposed activities, Static and dynamic model, Integrated Production Modelling, Economic 

Model  using non-proprietary model. During the time period between FDP submission and 

approval, a meeting with Authority may be require for the purpose of discussing the proposed 

development concept or alternatives that are being studied. 

The timeframe for appraisal programme and FDP submission and approval  as per stated in the 

agreement or contract, in case of complexity or  due to unavoidable or unforeseen 

circumstances, operators are required to notify the Authority as soon as possible.   

 

2.2 HYDROCARBON DEVELOPMENT PROJECT MILESTONE REVIEW AND 

APPROVAL PROCESS 
The approval process is intended to provide sufficient time for Authority to review Appraisal 

plan, and FDP submitted by Operators.  Approval timelines for Appraisal programme and   FDP 

is generally within the time frame stated in the agreement or contract.  

Hydrocarbon development project milestones review can be divided in to six stages (Refer 

Figure 2.2): 

1. First stage is project identification, at the end of this stage operator is required 

to submit project initiation note (PIN). 

2. Second stage is project assessment, post assess stage operator is required to 

submit feasibility study report  

3. Third stage is concept select, post concept select stage operator is required 

to submit field development plan (FDP).  

4. Fourth stage is define stage, post define stage operator is required to inform 

Authority in case of any changes/deviation from submitted FDP.   

5.  Fifth stage is project execution, operator is required to submit Monthly 

progress report to Authority by first week of the month. 
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6. Sixth stage is post investment review, describe key learnings from the project. 

Authority engagement is required at every milestones of hydrocarbon development process. 

 

 

 

Figure 2.2: Hydrocarbon Development Process with Authority Engagements 
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2.3 ACTIVITIES REQUIRING SUBMISSION/APPROVAL 
 

Activities listed below require submission/approval from the Authority.  The objective of 
Authority approval is to ensure that the hydrocarbon resources of Brunei Darussalam are 
appropriately developed and managed to maximize its value for the sustained economic 
benefits of the nation. 

Table 2.3. Outlines the activity 

ITEM STAGE ACTIVITY  INFORMATION REQUIRED AND/OR 
APPROVAL DURATION 

SUBMISSION 
FOR REVIEW 

SUBMISSION 
FOR 
APPROVAL 

2.3.1 Appraisal  
(Post 
exploration) 

 Appraisal 
Drilling 

 Appraisal Program : suggested content of 
the program describe in  Appendix B 

 Appraisal Report detailing the results of 
the appraisal programme, including its 
determination as to whether or not the 
discovery is a Commercial Discovery, 
suggested content of the report describe 
in Appendix C 

 
Approval Timeline: The Authority will approve, 
propose to amend or deny all or part of the 
request, within the time frame stated in the 
agreement or contract 

 * 

2.3.2 Post 
Exploration 

 A Gas 
Marketing 
Plan 

 A Gas Marketing/ Commercialization Plan: 
content as per stated in the PMA/PSC. 

 * 

2.3.3 Identify  Scouting Project Initiation Note : content of the PIN refer 
to  Appendix D 

*  

2.3.4 Assess Data Export 
 Transfer of 

Information 
outside of 
Brunei 
including 
through sub-
contractor  
 

 Transfer of 
physical data 
outside 
Brunei 
including 
through sub-
contractor 
(e.g. cores, 
core plugs, 
fluid samples, 
original field 
tapes) 

Required Information: Information about data 
to be transferred, destination, recipient and 
transfer method together with a copy of the 
applicable Confidentiality Agreement 
 
 
 
Approval Timeline: Will be subject to relevant 
agencies. 
 

 * 
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2.3.5 Assess  Feasibility 
Study 

Required Information: Feasibility Study Report.  
 
Suggested headings and content of the 
feasibility study report describe in Appendix E. 

*  

2.3.6 Assess Trans-boundary 
field 
 Development 

of fields that 
extend 
beyond block 
boundaries 
within Brunei  
 

 Development 
of fields or 
reservoirs 
above or 
below any 
depth-limited 
block 
boundaries 

Required Information: Collaborative Field 
Development Plan agreed between all parties 
involved with all supporting data and 
interpretations. 
 
Approval Timeline: The Authority will approve, 
propose to amend or deny all or part of the 
request within the time frame agreeable by 
both parties.   
 
Additional comments: The Government of 
Brunei reserves the right to require a 
unitization for fields within its territory to avoid 
competitive development plans that could 
affect reservoir recovery. 

 * 

2.3.7 Select  FDP and FDP 
addendum 

FDP – Refer to section 3 
FDP Addendum -All submissions should inform 
the Authority the proposed deviations from, or 
alterations to the approved Field Development 
Plan. 
 
Approval Timeline: The Authority will approve, 
propose to amend or deny all or part of the 
request, within the time frame stated in the 
agreement or contract. 

 * 

2.3.8 Select  Concept 
selection & 
optimization 

Required Information: Basis for Design,  and 
Project Execution Plan (PEP),  Cost (level 3) 

*  

2.3.9 Execute  MOC If there is a deviation during the execution, 
Management of Change (MOC) should be 
raised.  Change request will be recorded and 
replace the associated document, deliverable 
or baseline and may result in an update to 
other parts of the project plan 

*  

2.3.10 Execute  Project 
Execution 

Monthly progress report including cost 
Refer to Vol 8: Field Management Guideline 

* 
 

 

2.3.11 Operate   Post 
Investment 
Review 

Close out report- Scope changes to BFD, Cost 
and schedule breakdown for plan and actual 
cost and, lesson learnt. 

*  

2.3.12 Operate  Gas re-
categorizatio
n and release 

Required Information: refer to section 3.2 
 
 

 * 



Volume 7: Field Development Guideline 

 

 

9 

 

2.3.13 Operate Secondary and 
Tertiary Recovery 
Project 

 

 Implementati
on of any 
injection in 
areas, 
reservoirs or 
fields not 
previously 
planned in 
the approved 
FDP such as 
Water 
Injection, Gas 
Injection or 
Chemical 
Injection 

 
 Changes to 

injection 
strategy 
(injection 
targets, 
number, 
location and 
type of 
injectors) 

 
 Gas dump-

flood, internal 
injection and 
cross-flow 
injection. 

Required Information: Field Redevelopment 
Strategy and all supporting data. 
 
 
 
 
 

 * 

2.3.14 Operate Full field review  First Full field review engagement should be 
conducted within 2 years after 1st 
Hydrocarbon, and subsequent engagement 
will be as and when required 

*  

2.3.15 End of Field 
Life 

Cessation of 
Production (or 
Operation 

Refer to local Decommissioning and 
Restoration legislation such as, COMAH, 
Pipeline Act, EPMO and Oil & Gas Guidelines 
volume 9 on Decommissioning and 
Restoration. 

 * 
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3. FIELD DEVELOPMENT (AND PRODUCTION) PLAN 
 

3.1 FIELD DEVELOPMENT (AND PRODUCTION) PLAN MINIMUM REQUIREMENT 
 

All operators shall submit to the Authority the field development (and production) plan for 

approval within the time frame stated in the agreement or contract.  All submissions should 

make a compelling case that the proposed development option will minimize the risks of 

reduced oil, gas and condensate recovery factors and suboptimal development of hydrocarbon 

resources within prevailing economic constraints. 

The submission of the plan must consist of but not limited to the information described in 

Table 3.1 and all assumption used as a basis of evaluation should be stated. 

Table 3.1 Requirement of field development 

ITEM CONTENTS FIELD DEVELOPMENT MINIMUM REQUIREMENT AND 
NOT LIMITED TO 

3.1.1 Executive Summary Summary  should include but not limited to: 
 A brief description of the field, including reservoirs, 

reserves, development strategy, facilities, overview 
on the exploration. 

 A project scheduled. 
 Total development capital expenditure, operating 

expenditure and abandonment expenditure. 
 Economic Indicators i.e. NPV and VIR 

3.1.2 Field Description 
  

Description should include:  
 Areal and Cross sections map showing all 

hydrocarbon bearing sands, field limits, contours of 
fluid contacts. 

 Gas categories. 
 A discussion or reservoir characterization. 

3.1.3 Reserves and Resources   An estimate of the initial oil volume and gas volume 
in place. 

 An estimate of oil, condensate and gas recoverable 
reserves and recovery factors under different 
development option(s). 

3.1.4 Data acquisition plan  Appraisal well shall contain a reasonable 
description of the planned appraisal activities, 
estimated investment, time scheduled and other 
information as Authority may reasonably require. 

 Plan Pressure Build-up test 
 Core sample 
 Fluid sample 

3.1.5 Risk and Opportunity 
Management Plan 

 Technical subsurface and surface 
 Mitigation plan 
 Subsurface/Well Risks and opportunities covering 

Technical, Economical, Commercial, Organisational 
and Political. 

 Surface Risks and Opportunities covering Technical, 

Economical, Commercial, Organisational and 

Political. 
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3.1.6 Geophysics  Available Data and quality 
 Seismic interpretation  
 Structural Interpretation 
 Stratigraphic/facies 
 Quantitative Interpretation (QI) 

3.1.7 Petrophysics The following elements should be included in the 
Petrophysical documentation: 

 Available data and quality 
 Petrophysical Log data 
 Rock properties  
 Formation Pressure Analysis and Interpretation 
 Fluid Contact 
 Formation temperature 

3.1.8 Geology and Static 
Modelling for green field 

 Reservoir Geology 
 Static Modelling 
 Volumetric 
 Uncertainties Analysis 

3.1.9 Reservoir Properties  Permeability, Kv/Kh 
 Aquifer support 
 Viscosity  
 Mobility 
 Log interpreted data – Porosity and Saturation 
 Net to Gross 
 Reservoir Temperature and formation water 

salinity 
 Core Data- core porosity, vertical and horizontal 

permeability, initial saturation (Swi, Sor,Sgi,Sgc), 
capillary pressure and relative permeability). 

 Average reservoir characteristics (porosity, 
permeability, initial water saturation, capillary 
pressure, relative permeability).  Showing the 
averaging methods and conditions and limitations. 

 Mechanical properties 
 Drainage and imbibition capillary pressure 
Please indicate if analogues or correlation used. 

3.1.10 Reservoir Fluid Data   PVT data summary – indicating if it is Black oil or 
Volatile oil 

 Initial reservoir and saturation pressure 
 Reservoir Temperature 
 Saturated oil density, API, Viscosity, Bo  
 Solution GOR at saturation pressure and thermal 

expansion. 
 Reservoir gas PVT (gas-condensate, wet, or dry): 

o To contain separator pressure and 
temperature, dew point pressure, GOR 
and CGR of gas reservoir at standard 
conditions 

o Pressure volume relation density above 
dew point pressure, Z factor, Ug and Bg 

o Retrograde condensation during 
depletion and separator flash liberation. 

o Pressure depletion study 
o Gas composition at 500psi pressure 

increment below dew point to 
abandonment, 
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o Calculated cumulative recovery during 
depletion. 

3.1.11 Depletion Mechanism  Determine the drive mechanism (solution oil, gas 
cap, water drive or combination of water and gas 
cap drive) 

3.1.12 Dynamic Reservoir 
Modelling  

 Geological data input  
Prior to initiating any reservoir simulation, seismic 
and geological, reservoir description, fluid data 
initial condition, historical production data and 
pressure performance should be incorporated in a 
geological model that will be the basis for reservoir 
simulation. 
In case of insufficient data available operators 
should highlighted any generic data used.  

 Upscaling 
For input data from static modeling operators 
should highlight the upscaling process 

 Model Gridding 
Gridding procedure used by operators should 
observe in particular related to the faults 

 Model initialization – major discrepancy in 
calculated volume between static and dynamic 
should be highlighted. 

 Quality Check (Static and Dynamic) 
 History Match 

For phased development where pressure and 
production data is available from existing 
procedures, the history match should be done to 
give more accuracy in prediction run. 
History match should be done for pressure, oil, gas 
and water production data. 
In case of poor match, operators should highlight 
any adjustment in reservoir parameters. 

 Sensitivity Analysis 
 Simulation Prediction 

The operators should include saturation plots as 
start of prediction period, at certain time steps and 
at the abandonment reports. 

3.1.13 Development strategy As per upstream directive 1/11 (Appendix A)  the 
development strategy should emphasize on maximum 
recovery and the discussion should include but not limited 
to: 

 Development objectives 
 Possible Development Concepts and the range of 

possible forecast outcomes 
 Recommended option(s) and reasons for the 

choice  
 Expected first commercial production of oil, gas 

and condensate. 
 Secondary and tertiary recovery method such as 

water flooding, gas flooding, polymer flooding, gas 
recycling if there is a retrograde condensate gas cap 
in the reservoir. 

 Gas internal injection or gas dump flood. 
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 Technical evaluation of innovative technology 
intended to be applied to increase the ultimate 
recovery. .  

For Thin Oil Rim development 
 Reserve volume cut off 
 Project economic cut off  
 Potential synergy with other oil rims, marginal or 

within development activity 
 Proposed well location i.e. distance from gas oil 

contact 
 Critical oil production rates 
 GOR limit  

3.1.14 Production Strategy and 
philosophy 
 

The following elements should be included in the production 
strategy: 

 Selected production strategy 
 Short term and long term plans including impact on 

production acceleration  and recoverable reserves 
 Number of production and injection wells  
 Well type including perforation scheme and 

completion diagram. 
 Indicative of hydrocarbon bearing sands 

penetrated not included under the current 
development plan but which could be profitable if 
assumption changes such as extent of reservoir or 
oil price. 

 
For oil rim - The following information should be submitted 
in order to provide assurance that adequate GOR control is 
implemented prior to deliberate production of gas cap gas 

 Gas Production Control Plan for each reservoir.  
 Solution GOR - Recommendations for GOR control 

based on reservoir characterization, subsurface 
uncertainties, and field development and 
production plans 

 Recommended produced GOR limit 
 GOR monitoring plan, including Key Performance 

indicators (KPIs) 

3.1.15 Production Technology and 
Well Engineering 

 

Proposed well design and completion should include: 
 Well Design Concepts including trajectory and 

location 
 Well Engineering Design 
 Production Technology Completion Design and 

strategy 
 In flow performance prediction 
 Sand control and Sand Management 
 Explanation of concept selection 
 Well cost 

3.1.16 Surface Facilities 
 

 Description of various types of concept that have 
been considered including advantage and 
disadvantages associated with various alternatives 
in relation to resources, location and HSSE. 

 Selected Concept 
 Concept Selection Criteria 
 Description of major equipment and infrastructure 

items and operating parameters 
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 Platform’s basic information 
o Location & coordinates 
o Distance to shore & nearby facilities 

 Facilities reliability, integrity management, 
corrosion management 

 Design life 
 Facilities design rates- oil, gas, water 
 Description of Gas venting and flaring  
 Provision for third party used of infrastructure 

facilities and services to third party 

3.1.17 Planning  Apply best industry practice in integrated project 
planning – consider business impact such as scope, 
time, cost, quality, resources, HSSE and value such 
as production  

 Apply appropriate project management plan such 
as the following, but are not limited to: 

o Project Scope 
o Resources 
o Cost and Schedule 
o Procurement 
o Quality Control 
o Process improvement 
o Communications and Stakeholder 
o Risk and Opportunities 

 Ensure the competence and compliance of all 
personnel involved including contractors. 

3.1.18 Project Execution  Apply project management best practices pre-, 
during and post-execution period. Apply use best 
available tools, technologies and innovative 
solutions. 

 Ensure execution programs in place and assurance 
on readiness such as material, resources and 
logistics etc. 

 Implement, monitor and control activities 
successfully. Ensure project are executed within 
time and cost  

 Organize post execution review upon completion of 
the activity such as After action review (AAR) and 
project closed-out meeting 

 Update as-built drawing, associated document and 
prepare closed-out report. Ensure all asset registers 
and documentation are consistent 

 Ensure asset handover to relevant party will meet 
all requirements that have been agreed by the two 
parties. 

 Ensure the competence and compliance of all 
personnel involved including contractors.  

 Monitor performance, capture lessons learnt at a 
company and industry level, and improve processes 
if required. 

 Promote knowledge sharing and sharing of best 
practices.  

3.1.19 Field Management Plan  Refer to EPMO and Oil & Gas Guidelines volume 8 
on Field Management Guidelines. 
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3.1.20 Economic Evaluation  Economic evaluation of each development option 
based on upstream netback prices, including its 
estimate of the upstream revenue stream expected 
to accrue to the government of Brunei. 

3.1.21 Health, Safety, Security and 
Environment (HSSE) Policy 

 Comply with all Authority requirements such as 
stated in WSHO, COMAH, EPMO, Pipeline 
regulations and among others. 

 Define HSSE best practices for safe and sustainable 
operations 

 Venting and Flaring must be kept to the minimum 
that is technically and economically justified 

 This is to ensure that gas is conserved where 
possible by avoiding unnecessary wastage  

 Manage water and wastes disposal 
 Ensure the competence and compliance of all 

personnel involved including contractors  
 Review policy performance, capture lessons learnt 

at a company and industry level, and improve HSSE 
Policy if required 

3.1.22 Local Business Development 
(LBD) 

 Refer to LBD directives requirement 
 

3.1.23 New Technology  Surface and subsurface technology application 

3.1.24 Trans-boundary field  All oil and gas development that straddles between 
two or more petroleum mining agreements, should 
be refer to Responsible Authority 

3.1.25 Possibility of future tie-in of 
other prospects 

 The plan should provide an assessment of the 
possibilities of future tie-in of other prospects in 
the area. 
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3.2 ASSOCIATED GAS (GAS CAP) DEVELOPMENT 
 

For Associated gas development all submission should make compelling case that the proposed 

development would have negligible impact on the ultimate oil recovery from the reservoir or 

that gas cap gas production is unavoidable if oil is to be recovered from a given reservoir. 

The submission must content but not limited to the following information described in Table 

3.2 

Table 3.2. Additional requirement for associated gas development 

ITEM CONTENTS  MINIMUM REQUIREMENT 
3.2.1 Gas Categorization To identify by gas category  (Refer to section 4.2) 

3.2.2 Gas Recategorization Operators are required to submit gas cap re-categorization 
during the remaining life of gas field prior to gas cap release.  
The following outlines the requirement for gas re-
categorization for cat III to cat II - categorization back- 
Notification e.g. 1 to 3  

 Proposed timing to re-categorize the gas from 
associated to non-associated gas 

 Proposed timing of gas cap release 
 A discussion of any time-critical aspects of the 

project 
 An estimate of the remaining oil reserves  

including: 
 Estimated of gas reserves to be recovered. 

 Achieved Oil factor and top quartile recovery 

factor 

 A description of the methods used in determining 

above value (e.g. material balance, volumetric 

analysis, model study, a comparison of analog 

reservoirs), and supporting data. 

 Supporting Data  
 Historical oil and gas production data to support 

the re categorization 
 Oil and gas production forecasts 
 Economic Evaluation 

o Economic evaluation of proposed gas cap 
release based on upstream netback prices, 
including its estimate of the upstream 
revenue stream expected to accrue to the 
government of Brunei. 

o Economic evaluation if oil production 
continue 

o Optimum timing based on economic 
evaluation. 

 Risk and Opportunities 
o Key risk  
o Reduced Oil recovery 
o Upside potential 

 Economic and commercial risk and opportunities 
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 Alternative Project 
o List of gas projects that could generate the 

most favorable impact on the broader 
economy (e.g. multiplier effects, employment, 
creation of ancillary downstream and support 
industries) 

o List of gas projects that are expected to 
generate higher NPV 

3.2.3 Development Strategy 
 

Associated gas development should focus on justification of 
gas cap blow down and should include but not limited to the 
followings: 

 Possible oil rim development concepts and the 
range of possible forecast outcomes 

 Proposed oil rim development plan with 
justification for the choice of proposed 
development plan  

 Technical evaluation of innovative technology 

intended to be applied to increase the ultimate 

recovery 

3.2.4 Production Strategy The following elements should be included in the 
production strategy: 

 Selected production strategy 
 GOR policy 
 Short term and long term plans including impact on 

production speed and recoverable reserves 
 Number of production wells  
 Well type 
 Well placement 
 Indicative of zones or parts of the deposit the 

operator does not plan to produce under the 
current development but which could be profitable 
if assumption changes such as extent of reservoir 
or oil price. 

3.2.5 Gas cap release plan  Timing of gas production 
 Alternate gas development to fulfill the demand 

 

 

3.3 FIELD DEVELOPMENT PLAN ADDENDUM 
 

All operators must submit field development plan addendum for approval within the time 

frame stated in the agreement or contract.  All submissions should inform the Authority the 

proposed deviations from, or alterations to the approved Field Development Plan  
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3.4 INFILL WELLS 
 

The operators required to submit note for file for infill development of producing reservoirs 

or new reservoirs from an existing platform with no major modification to existing facilities, 

the submission should including but not limited to the following information: 

 

Table 3.4. Note for file requirement 

ITEM CONTENTS   REQUIREMENT 

3.4.1 Executive Summary  A brief description of the infill well(s) from producing 
reservoirs or new reservoirs. 

 Incremental recoverable hydrocarbon reserves. 
 Expected first production 

3.4.2 Reservoir Description 
 

Description should include: 
 Any New reservoir 
 Any changes in the producing reservoir extend. 
 Updated map showing all gas bearing sands, field limits, 

contours of fluid contacts. 
 Changes in estimates of hydrocarbon initially in place and 

reserves. 
 Subsurface key uncertainties 

3.4.3 Infill Wells  Number of infill wells 
 Drainage plan (e.g. number of producers/injectors) 
 Well Design and Completion 
 Production forecast  
 Impact on existing producers  

3.4.4 Facilities  Description of any facilities modification 
 Facilities or pipelines constraint 
 Remaining design life of existing facilities 
 New technology application 

     3.4.5 Economic Evaluation  Capital expenditure, Operation expenditure and 
Abandonment expenditure 

 NPV and VIR 
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4. FLUIDS DEFINITIONS AND CATEGORISATION 

4.1 DEFINITIONS 

Below is the specific fluids definitions that shall be used by the oil and gas operators:  

Associated Gas - Associated Gas is a natural gas found in contact with or dissolved in oil in the reservoir.  

It can be further categorized as Gas-Cap Gas or Solution Gas. 

Condensate – Condensates are portion of natural gas of such composition that are in the gaseous phase 
at temperature and pressure of the reservoirs, but that, when produced, are in the liquid phase at 
surface pressure and temperature.  

Crude oil - Crude oil is a mixture of hydrocarbons that exists in the liquid phase in natural underground 
reservoirs and remains liquid at atmospheric pressure after passing through surface separating facilities. 

Condensate Gas Ratio - Condensate to gas ratio in an oil field, calculated using measured condensate and 

natural gas at stated conditions 

Gas Oil Ratio - Gas to oil ratio in an oil field, calculated using measured natural gas and crude oil volumes 

at stated conditions.  The gas oil ratio may be the solution gas oil ratio, symbol Rsi, produced gas oil ratio, 

symbol Rp, or another suitably defined ratio of gas production to oil production. 

Gas-Cap Gas - Gas-Cap Gas is a free natural gas which overlies and is in contact with oil in the reservoir.  

It is a subset of Associated Gas. 

Natural Gas Liquid - NGL are liquid hydrocarbons recovered from natural gas in separation facilities or 

gas processing plants, NGL include ethane, propane, butane (normal and iso-), (iso) pentane and 

pentanes plus (sometimes referred to as natural gasoline or plant condensate). 

Non-Associated Gas - Non- Associated Gas is a natural gas found in a reservoir that does not contain oil. 

Solution Gas - Solution Gas is a natural gas which is dissolved in oil in the reservoir at the prevailing 

reservoir conditions of pressure and temperature.  It is a subset of Associated Gas. 

Primary Gas Cap (NGL) - A primary gas cap is found in saturated oil reservoirs that are initially below the 

bubble point pressure. 

Secondary Gas Cap - A secondary gas cap can form when depletion drive liberates Solution Gas in the 

reservoir. 
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4.2 CATEGORIES  
 

It is imperative that at the development phase, every known formation (or reservoir or sand or 

flow unit) containing the hydrocarbon fluids are categorised.  Table 1.2 summarizes definition 

of each category of the formation specifically designed to promote consistency in evaluation of 

oil and gas development. Note that, condensate is not required to be categorised. 

 

Table 4.2: Categories of the formation 

ITEM CATEGORY DEFINITIONS 

4.2.1 0 Oil - Analysis of geoscience and engineering data indicates a high 
degree of confidence that the oil resources are presence. 
 

4.2.2 I Non-Associated Gas - Analysis of geoscience and engineering data 
indicates a high degree of confidence that the gas resources are 
non- associated gas. 
 

4.2.3 II Associated gas cap resources that can be estimated with reasonable 
certainty to have no impact on oil recovery. 
- There is no potential for ongoing or future commercial 
development of the oil at the time of the evaluation.  This may 
apply to an undeveloped oil rim that is too small for operator’s 
economic oil development, or to a fully developed oil rim that is 
depleted. 
 

4.2.4 III Associated gas cap resources that support oil recovery that is 
expected to be fully depleted in less than 5 years. 
- The in-place volume of oil supported by associated gas cap is 
minor and is expected to be fully depleted in less than 5 years. 
 

4.2.5 IV Associated gas cap resources that support oil recovery that is 
expected to be produced for more than 5 years. 
-The in-place volume of oil supported by associated gas cap is 
significant and is expected to be produced for more than 5 years. 
 

 

Depending on the fluid type, the field can be developed as a gas field or an oil field.  For oil field 

development, the field will be categorised as Category 0. For gas field development, the field 

may have up to 4 different categories i.e. Category I, II, III and IV which depending whether it 

is associated gas or non-associated gas and its impact on oil recovery.  It is also practical that 

recategorisation will take place during the remaining life of the field within the Production 

Phase which is typically associated with the post recovery of the oil rim for the associated-gas 

filled formation.  
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Figure 4.2 illustrates the process flow that each known formation (reservoirs or sand or flow 

unit) is to be categorised accordingly. 

Figure 4.3: Process Flow of Formation Categorisation 
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ABBREVIATIONS 
  

Abbreviations Definition 
ABEX 

ADR 

AIM 

API 

ATL 

AWPB 

CAPEX 

CGR 

CO2 

COMAH 

EIDPMO 

EMV 

EOR 

EPMO 

FDP 

FDG 

FID 

FMG 

FS 

FYLE 

GOR 

H2S 

HR 

HSSE 

IOR 

JV 

KPIs 

NGL 

NPV 

LBD 

OPEX 

PIN 

PSA 

PVT 

VIR 

VOI 

WSHO 

Abandonment Expenditure 

Authority Decision Review  

Asset Integrity Management 

American Petroleum Institute 

Agree Technical Limits 

Annual Work Program and Budget 

Capital Expenditure 

Condensate Gas Ratio 

Carbon Dioxide 

Control of Major Accident Hazard 

Energy and Industry Department, Prime Minister’s Office 

Expected Monetary Value  

Enhanced Oil Recovery 

Environmental Protection and Management Order 

Field Development Plan 

Field Development Guidelines 

Field Investment Decision 

Field Management Guidelines 

Feasibility Studies 

Full Year Latest Estimate 

Gas Oil Ratio 

Hydrogen Sulfide 

Human Resource 

Health, Safety, Security and Environment 

Improved Oil Recovery 

Joint Venture 

Key Performance Indicators 

Natural Gas Liquid 

Net Present Value 

Local Business Development 

Operating Expenditure 

Project Initiation Note 

Product Sharing Agreement 

Pressure Volume Temperature 

Value Investment Ratio 

Value of Information 

Workplace Safety and Health Order 
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APPENDIX A: UPSTREAM DIRECTIVE NO 1/2011 
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APPENDIX B: APPRAISAL PROGRAM 
 

Suggested headings and content of the appraisal program are as follows: 

Summary 

 Introduction 

 Geological Setting 

 Geophysical Interpretation 

 Prospect Appraisal 

o Prospect Definitions 

o Structure 

o Reservoirs and Studies 

o Charge 

o Main Risk 

 Volumetric Calculation 

 Economic Calculation 

o EMV 

o VOI 

o NPV 

 Proposed Well Design and Potential Drilling Hazards 

o Surface location , Seabed Conditions and Shallow Gas Hazards 

o Proposed Well Track and TD 

o Well Design 

o Well Cost 

o Depth Uncertainties 

o Shallowest/Deepest Hydrocarbons 

o Expected Pressure Profile 

 Formation Evaluation Requirements 

o Well Logging  

o Mud Logging 

o Coring 

o Production Technology Aspects 

 References  
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APPENDIX C: APPRAISAL REPORT 
 

Suggested headings and content of the appraisal report are as follows: 

Summary 

 Introduction 

 Objective 

 Operation summary 

o Key Drilling Data 

Table of the casing data and leak off data which was acquired during 

the operation. 

Hole 

No. 

Hole 

Size 

Casing 

Size 

Casing 

Type 

Shoe Depth Limit test  

      

      

o Section summary 

o Data Acquisition 

 Coring Section 

 Results 

o Reservoir Quality 

o Pressure and Fluid sampling 

o Volumetric - HCIIP 

o Time and Cost Performance 

o Well Cost 

o Additional Well cost 

 Notional Facilities Concept 

 References  
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APPENDIX D: PROJECT INITIATION NOTE 
 

Suggested headings and content of the Project Initiation Note are as follows: 

PROJECT INITIATION NOTE (PIN) 

Project Name  

Project Type  

Field   

Block  

Project Description and Objectives 

 

Technology Opportunities 

 

HSSE Issues 

 

Data Acquisition Plan 

 

Preliminary Economics 

 Units Low Base High Comments 

Capex  

(Facilities & Wells) 
     

Opex      

Abex      

NPV      

EMV      

VIR       

      

Hydrocarbon Maturation Plan 

In-Place Volume Recoverable Volume Recovery Factor (RF) 
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Further Information 

 

Work Scope and Deliverables 

 

 

 

Manpower required 

Project lead;  

Team members 

Project Schedule 

Milestones 20XX 20XX 20XX 

    

    

AGREED BY 
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APPENDIX E: FEASIBILITIES STUDIES REPORT 
 

FEASIBILITIES STUDIES REPORT 

Suggested headings and content of the Feasibility Report are as follows:  

Executive Summary 

 Background and Introduction  including objective 

 Subsurface description   

o Seismic Data  

o Structural interpretation  

o Depositional Geology 

 Petrophysical Evaluation 

 Static Modelling & Hydrocarbon in Place volumes 

 Near Field Exploration Opportunity Screening 

 Geomechanic and Shallow hazards  

o Well bore stability 

o Sand Failure Prediction 

o Shallow geohazards evaluation 

 Reservoir Engineering 

o Initial Reservoir Pressure and Temperature 

o Fluid Properties 

o Aquifer strength 

o Capillary Pressure and Relative Permeability 

o Dynamic Reservoir Modelling 

o Upscaling QA/Qc 

o Scenario and Sensitivity Analysis 

o Production Forecast 

o Liquid loading Risk Assessment 

 Well Engineering Summary 

o Well and Completion Design 

o Well Cost Definition  

 Production Technology 

o Completion strategy 

o Completion Concept 
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o Prosper Model 

o Fist Modelling 

o Sand Control Evaluation 

o Material Selection 

o Well Intervention & Workover 

o Well Reservoir Facilities Management/ Production Strategy 

 Surface Development Concept and Process Engineering Overview 

o Description of Range of Scenarios and Feasible cases 

o Technical Concept Description 

 Development Cost and Schedule  

 Deliverable and Milestones 

 Operation and Maintenance Assessment 

 Evaluation against Decision Criteria 

 HSSE 

 External Benchmarking 

 Technical Risks and Opportunities 

o Subsurface Risks and Opportunities 

o Surface and Wells Risks and opportunities 

o Technical Risk mitigation plan 

 Conclusions and Recommendations. 

 

 

 

 

 

 

 


