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Introduction

• Combine engineering calculations and up-to-date cost data 

to deliver lifecycle cost estimates for upstream oil and gas projects

- CAPEX / OPEX / Decommissioning

• Go through the field development process

- Regionally adjusted technical algorithms

• Performs preliminary sizing of all field development items

- From drilling to processing to export options

• Estimates the cost of the defined items

- Up-to-date, regional cost data giving global coverage



Typical studies

• Prospect evaluation

- Quickly generate lifecycle cost estimates to assist with prospect screening

• Concept screening

- Compare multiple concepts ensuring a consistent estimate basis

• Conceptual engineering

- Develop a preliminary design

• Project benchmarking

- Produce regional cost benchmarks

• Asset evaluation

- To aid asset acquisition and divestiture



Prospect Evaluation

Research

• Reserves estimates – P10, P50, P90 

• Field properties – Field location, export options

Identify

• Development scenarios – Viable concepts

• Special considerations – Acid gas, extreme environment

Evaluate

• Cost estimates – CAPEX, OPEX, decommissioning

• Economic evaluation – Product price, cost inflation, fiscal 
terms

Decide

• Economics – Expected returns, investment levels

• Risk – Political risk



Cost Estimation Methodology

• All costs in “Real”, i.e. non-escalated terms

Pre-tax costs

No cost inflation / discounting

• Costs built up by cost centre using Quantity x Unit rate

Equipment

Materials

Fabrication

Installation / Construction

Hook-Up and Commissioning (Offshore)

Design and Project Management

Insurance and Certification

Contingency

: In the range 10-25% to bring the estimate to the P50 level



Typical Required Inputs

Cost 
estimation

Location:

• Country 

• Environment

• Export options

Reservoir:

• Reserves

• Fluid properties

• Production rates

Cost basis

• Procurement 
assumptions



Estimate Scope - CAPEX

Engineering 

Design
Procurement Fabrication Installation Commission

Project 

management

Order Delivery

EPC ContractorOwner Owner

• Targeting “Middle of the Road” EPC (Engineering, 

Procurement & Construction) contract cost

- Pre-sanction costs can be optionally added

: (FEED study, Environmental studies )

- Post-sanction, e.g. Owner’s project management can be optionally added



Project Cost Estimation



Component Listing - Offshore





Component Listing – Offshore cont’d.





Component Listing – Offshore cont’d.



Component Listing - Onshore





Case study: Gas field development

• Concept development phase

- Concept selection weight & cost estimating basis

• Cost estimating methodology

- Drilling

- Subsea Facilities and Risers

- Topsides

- Semi-submersible/TLP Substructures

- Floating Storage and Offloading Vessels

- Floating Production Storage and Offloading Substructures

- Jacket/Pile Substructure

- Self-Installing Fixed Substructures

- Concrete Gravity Substructures 

- Transfer Pipeline System (CPF or CGS to FSO)

- OPEX 

- Currency Exchange Rates

- Presentation of Cost Data



• Costing basis

- Indirect Costs

- Drilling

- Subsea Facilities

- Topsides

- Semi-Submersible/TUP Substructures

- Floating Storage and Offloading (FSO) Vessel

- Floating Production Storage and Offloading Substructures

- Jacket/Pile and CGS Substructures

- Contingency



Definition

• Direct cost

: Direct costs include all costs not associated with design, 

engineering/project management and third party duties/charges, 

that result in installed and commissioned field facilities. 

: Direct costs include, but are not limited to:

- Materials;

- Fabrication/Mechanical Completion;

- Hook-up and Commissioning;

- Mobilisation/Demobilisation

- Transport;

- Installation; and

- Weather Allowance.



• Indirect cost

: Indirect costs include those associated with design, 

engineering/project management, third party duties/charges, that result 

in installed and commissioned field facilities.

: Indirect costs include, but are not limited to:

- Detail Design/Engineering;

- Contractor Project Management;

- Customs Duties (where applicable); and

- Freight/Inspection.

• EPC cost (Contractor’s cost)

: EPC Costs are defined as the installed cost of the field of facilities 

excluding Insurance, Certification, Owners Costs and Contingency.

: This definition also applies to the term Contractor Costs where 

presented in the cost estimate tables.



• Owner’s cost

: These are defined as Project Management Team and Parent 

Company Overhead costs, including, for example:

- Direct allocated costs;

- Indirect allocated costs; and

- Third Party Service Agreements.

• Certification and insurance

: Defined as costs incurred by INPEX for Certifying Authority services 

and Insurances (including self insurance allocated costs).

• Contingency

: Defined as a factored sum intended to provide for outcome costs of 

facilities and services not currently in the scope of each concept case, 

that may eventuate through the project execution.

Project overall cost: 

Sum of EPC cost + Owner’s cost + Certification and insurance + Contingency



Cost estimating methodology

• The cost estimates have been defined at a level of detail sufficient to 

establish a +/- 30% accuracy, consistent with the work method and 

accuracy 

• The nominal accuracy stated is intended to convey that the Project 

Overall Cost estimates would be mid range estimates and could vary 

significantly up or down from the numbers presented. 

• No specific probabilistic assessments have been undertaken as part of 

the estimating method. 

• The overall approach to costing is illustrated in Appendix I ‘Cost 

Estimating Workflow’.





• Drilling

: Drilling costs have been addressed separately by INPEX and are not 

included in the cost estimate methodology presented in this report. 

• Subsea facilities and risers

: The subsea facilities costs include the manifold and flowline termination 

structures, piping/valves, controls, umbilical and equipment to connect to 

the risers at the production facility.

: CAPEX costs for future brownfield subsea work is also included for the 

replacement of carbon steel pipelines and the replacement of flexible 

risers at Infield locations.

: The estimates (including materials and installation) have been 

developed using a ‘building block’ approach which enabled similar cases 

to be costed efficiently. 



• Topsides

: The basis for input to costing is the items on the major process equipment list for 

the process facilities (developed via process simulations and equipment sizing 

routines).

: The equipment list also includes the load requirement for process support and 

utility systems (cooling, heating and electric power).

: The estimate is then built up as follows:

- Given the defined process equipment, the process support and utility 

equipment is estimated using Que$tor, generating the total equipment estimate;

- Based on this the bulk materials are factored in;

- Other ancillary items, e.g. flare, are estimated using Que$tor; 

- The weight of the accommodation module has been estimated based on in-

house benchmarked data. A weight of 960 tonnes has been applied for 80-man 

modules, and 600 tonnes for 40-man modules;

- A Que$tor generated margin (5-10%) has been applied to the dry weights 

calculated to obtain operating weights. This margin allows for process fluids 

loads and live loads (such as containers); and

- A 15% weight factor is then applied to estimate the predicted gross 

dry/operating weights used for substructure design.



: The topsides estimate is then built up in a logical fashion with unit rates 

applied for procurement and fabrication.

: The estimates make provision for load out of the topsides and 

mating/integration/inshore HUC as required for floating substructures 

and then transportation/installation/offshore HUC of the completed unit 

in the field. 

: For concepts where the topside cannot be integrated with the 

substructure in or adjacent to the fabrication yard (e.g. jackets) the 

topside(s) are assumed to be transported to the field location where all 

integration/HUC would take place.

: The topsides estimate includes all components above the substructure. 

For semisubmersibles, this is the top of columns. 



• Semi-submersible/TLP substructures

: For the production facility hull, the costs have been based on a previous study

which considered a semi-submersible and TLP substructures for a

range of topsides operating weights. 

: The total installed cost versus topsides operating weight is an approximately 

linear relationship, with TLP’s costing approximately 15% more than semi-

submersibles, and having similar hull weights. 

: Previous result shows the breakdown of semi-submersible weight and cost used 

for Concept Selection. Where required TLP substructure costs would be 

considered using the 15% uplift.

• Floating Storage and Offloading Vessels

: For the FSO, a high level cost based on the storage capacity and thus total light 

ship weight of the vessel has been used. A rate per tonne lightweight has been 

used to establish the total fabricated cost of the vessel. 

The mooring system and transport and installation costs are fixed based on 

previous project estimates. A fixed cost uplift for increased fatigue life is added to 

cover the cost of modifying a standard build trading tanker specification to a 

permanently located in-field vessel.



• Floating Production Storage and Offloading Substructures

Where FPSO substructure costs have been estimated, these have been based 

on the lightship weight determined and using the same cost basis as the FSO 

hull. Costs for swivel, turret and mooring systems have been assessed and 

included on a case by case basis.

• Jacket/Pile Substructure

: Jacket and pile weights and costs have been based on previous project 

experience and the CDP structural design premise 

• Self-Installing Fixed Substructures

: These types of facility substructures have not been assessed during Concept

Selection, and will be addressed for any fixed facilities remaining in the Refine 

phase. 

• Concrete Gravity Substructures

: Company B have provided screening level input to generate weight and cost 

estimates for CGS substructure and storage options, as required by the case 

matrix.



• Transfer Pipeline System (CPF or CGS to FSO)

: Transfer lines between the CPF or CGS and FSO have been estimated using 

the cost method used for the subsea facilities.

• OPEX

: Operating costs (per annum) have been estimated using factors based on 

CAPEX. 

: The following factors have been used:

- Wells 6%

- Subsea Facilities 3%

- Flowlines 1%

- Topsides 5%

- Substructure (Fixed) 5%

- Substructure (Floating) 5%

- FSO 5%



Costing basis

• Subsea facilities

: The subsea costs include the manifolds, flowline termination structures, 

flowlines, risers and umbilicals. 

: Equipment is specific for each phase of installation depending on well counts 

and functionality. 

: The installation cost has been determined by assessment of the vessel spread 

required, the durations of the vessels and day rate then gives the cost. 

: The subsea costs have been presented as Subsea Umbilicals Risers and 

Flowline (SURF) costs and Installation costs for each phase of development



• The overall cost estimating methodology used for the subsea systems



• Subsea material cost ranges



• Subsea installation cost ranges



• Topside

: Topsides process equipment has been defined according to the relevant 

process design (the specific simulations predicting the required equipment duties) 

and the weight estimated per equipment item. 

: This allows the process equipment costs to be assigned per equipment item. A 

10% allowance has been added to the weights for cost estimating purposes.

: The non process equipment quantities and costs have been estimated based on 

the defined process support loads (electric power, seawater, cooling medium and 

heating loads).

: Costs for individual pieces of equipment have been itemised in the equipment 

lists developed for each case under evaluation during the concept screening 

process. The costs of individual equipment items have been grouped by system 

and a unit cost rate per system is established. 



• Topside bulk materials

: The estimate of bulk materials has been built up from factors applied to the 

equipment weights. The bulk materials typically apply to areas such as piping, 

electrical and instrumentation.

: The weight of the bulk materials has been compared against recent (similar) 

projects and the following factors derived and applied directly to the predicted 

equipment weight:

- Piping 62% of the equipment weight;

- Instruments 16% of the equipment weight;

- Electrical 11% of the equipment weight; and

- Other bulks 20% of the equipment weight.

: Bulk (Primary and Secondary) steel weights are specific to the proposed 

development option, e.g. inte.g.rated deck or modular deck on a jacket or semi-

submersible substructure. The bulk steel weights have been calculated using 

Que$tor and range typically from 35% to 50% depending upon the topsides 

considered.

: The costing basis used for the topsides bulk is based on a labour cost of US$ 

30/manhour.



Thank you!


