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This presentation contains forward looking statements that are subject to risk factors associated with oil and gas businesses. It is believed that the expectations reflected in 
these statements are reasonable but they may be affected by a variety of variables and changes in underlying assumptions which could cause actual results or trends to 
differ materially, including but not limited to: price fluctuations, actual demand, currency fluctuations, drilling and production results, reserve estimates, loss of market, 
industry competition, environmental risks, physical risks, legislative, fiscal and regulatory developments, economic and financial market conditions in various countries and 
regions, political risks, project delay or advancement, approvals and cost estimates.

All references to dollars, cents or $ in this presentation are to US currency, unless otherwise stated.

References to “Woodside” may be references to Woodside Petroleum Ltd. or its applicable subsidiaries.

Disclaimer and important notice
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Unless otherwise stated, all petroleum resource estimates are quoted as at the balance date (i.e. 31 December) of the Reserves Statement in Woodside’s most recent Annual Report released to 
ASX and available at http://www.woodside.com.au/Investors-Media/Announcements, net Woodside share at standard oilfield conditions of 14.696 psi (101.325 kPa) and 60 degrees Fahrenheit 
(15.56 deg Celsius). Woodside is not aware of any new information or data that materially affects the information included in the Reserves Statement. All the material assumptions and technical 
parameters underpinning the estimates in the Reserves Statement continue to apply and have not materially changed.

Woodside reports reserves net of the fuel and flare required for production, processing and transportation up to a reference point. For offshore oil projects and floating LNG (FLNG) projects, the 
reference point is defined as the outlet of the floating production storage and offloading (FPSO) or FLNG facility, while for the onshore gas projects the reference point is defined as the inlet to the 
downstream (onshore) processing facility.

Woodside uses both deterministic and probabilistic methods for estimation of petroleum resources at the field and project levels. Unless otherwise stated, all petroleum estimates reported at the 
company or region level are aggregated by arithmetic summation by category. Note that the aggregated Proved level may be a very conservative estimate due to the portfolio effects of arithmetic 
summation.

‘MMboe’ means millions (106) of barrels of oil equivalent. Dry gas volumes, defined as ‘C4 minus’ hydrocarbon components and non-hydrocarbon volumes that are present in sales product, are 
converted to oil equivalent volumes via a constant conversion factor, which for Woodside is 5.7 Bcf of dry gas per 1 MMboe. Volumes of oil and condensate, defined as ‘C5 plus’ petroleum 
components, are converted from MMbbl to MMboe on a 1:1 ratio.

Unless otherwise stated all petroleum resource estimates refer to those estimates set out in the Reserves Statement in Woodside’s most recent Annual Report released to ASX and available at 
http://www.woodside.com.au/Investors-Media/Announcements. Woodside is not aware of any new information or data that materially affects the information included in the Annual Report. All the 
material assumptions and technical parameters underpinning the estimates in the Annual Report continue to apply and have not materially changed.

The estimates of petroleum resources are based on and fairly represent information and supporting documentation prepared by qualified petroleum reserves and resources evaluators. The 
estimates have been approved by Mr Ian F. Sylvester, Woodside’s Vice President Reservoir Management, who is a full-time employee of the company and a member of the Society of Petroleum 
Engineers. Mr Sylvester’s qualifications include a Master of Engineering (Petroleum Engineering) from Imperial College, University of London, England, and more than 20 years of relevant 
experience.

Notes on Petroleum Resource Estimates
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Subsea Processing JIP – Standardization of 
subsea pumping

Suppliers Operators

Participants

Background:

 Enabler for increased oil recovery

 Considerable potential for subsea boosting

 Challenging to get subsea boosting projects 
sanctioned

Project objective:

 reduce cost in a lifetime perspective

 contribute to more subsea pumping projects
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DNVGL-RP-F303 Subsea pumping systems

 Normative and informative technical 
requirements for the whole subsea pumping 
system 

 Scope:

– Single phase/hybrid/multiphase

– 15 kpsi, 3000 m

– pump station, processing system, SPS, 
water injection and dual lift
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Section 1 
General information

Section 5
Product Quality 
Management

Section 2 
Subsea pumping 
systems overview

Section 6
Testing of delivery 
units

Section 3 
Technical 
requirements

Section 7
Intervention and 
maintenance

Section 4 
Technology 
Qualification

Section 8
Documentation

DNVGL-RP-F303 Subsea pumping systems
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Appendix A
Normative references organized 
per discipline area

Appendix E
Flow Diagrams

Appendix B
Relation between API RP 17X 
and DNVGL-RP-F303

Appendix F
Design guidelines for subsea 
pressure containing parts

Appendix C
Mechanical Interfaces

Appendix G
Guidance to DNV GL marine 
operations standards

Appendix D
Umbilical Configurations

Appendix H
Quality management and risk 
assessment

DNVGL-RP-F303 Subsea pumping systems
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Complement to existing industry standards

 Standards mapped for following discipline 
areas:

– System and process

– Piping and pressure containing components

– Subsea structures

– Control systems

– Materials and welding

– Electrical power system

 Detailed mapping of API RP 17X ballot May 
2018

– API RP 17X – Subsea pump module 
systems

– DNVGL-RP-F303 Subsea pumping systems
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RP contains design requirements not already 
covered in other standards. 

Technical design requirements
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 Mandatory or optional

 Criticality, redundancy and retrievability

Minimum instrumentation requirements
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 SUT classes, for HV power connectors 

– Aligned with API 17 TR9 for control umbilical

 ‘70-80% solution’ – project specific assessments still necessary

Defined subsea umbilical termination size 
categories

Category 1 (Cat C in API 
17TR9)

 Max 3.5 m x 1.0 m x 1.0 m

 1 pump

 Up to 12 kV HV connector

Category 2

 Max 4.0 m x 1.4 m x 1.4 m

 1-2 pumps

 Up to 12 kV HV connector

Category 3

 No max. dimensions

 1-2 pumps

 Up to 36 kV HV connector
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Dedicated pump control system Pump control system included in topside DCS

Guidance on two alternative topologies
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Topology with dedicated controller

Communication link Recommended 
communication protocol

Pump CS - EWS Vendor specific *

Pump CS - VSD Vendor specific *

Pump CS – DCS
MDIS OPC UA for green field 

**

SCM-Pump CS (Umbilical)
Vendor specific based on 

TCP/IP *

Sensor – SCM SIIS ***

*) Based on recognized industrial standards such as Modbus RTU, RS-485, Industrial TCP/IP (Profinet, Modbus 
TCP/IP)

**) MDIS OPC UA Companion Specification Release 1.0

***) 2016-12-14_SIIS_RP

Topology with topside integrated control 
system

Communication link Recommended 
communication protocol

DCS- VSD Open industrial standards *

SCM - DCS            Open industrial standards *

Sensor - SCM SIIS ***

Drive use of standard communication protocols
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RP contains guidance on how to:

 maximize re-use of qualified technology

 minimize project specific qualification

• document the qualification process

 define TRL 4 minimum qualification scope.

Increase re-use of technology qualification
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Right level of quality surveillance activities
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 Pump unit - Performance Acceptance Test 
(PAT) 

 Pump module - Factory Acceptance Test (FAT)

 Pump station manifold module - Factory 
Acceptance Test (FAT)

 Control system – Extended Factory Acceptance 
Test (EFAT)

 Pumping system Test (PST=SIT+SOT)

– System Integration Test (SIT)

– System Operation Test (SOT)

Minimum test requirements (TRL >=4)
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33 intervention tasks and associated tools

• ST - Standard tooling

• ST(CU) - Standard Tooling – Custom made

• SP - Special tooling

IMR philosophy and minimization of special 
tooling
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Guidance on technical documentation
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Way forward

 Published Q3 2019

 Implementation of the document => real 
benefits in subsea pumping projects

 Give us feedback
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