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Overview

Systems Engineering Capabilities

INTECSEA, headquartered in Houston, Texas was formed in 2008 by the joining
of heritage INTEC with heritage Sea Engineering to provide consolidated floating
systems, risers, pipelines and subsea engineering and construction management
services within the global WorleyParsons Group. INTECSEA has established
operating offices in Houston, Texas; Kuala Lumpur, Malaysia; Singapore; Delft,
The Netherlands; Rio de Janeiro, Brazil; Perth and Melbourne in Australia; and
London, UK.

INTECSEA’s major areas of expertise include subsea and floating production
systems, marine pipeline and riser systems, Arctic pipelines, marine terminal
systems, and Arctic structures. Additional areas of expertise include flow
assurance and operability, marine surveys, marine operations and offshore
equipment design. This document describes INTECSEA's capabilities and
experience specific to Systems and Structures.

Engineering design and construction management of marine terminals started as a
logical extension of INTECSEA's marine pipeline activities when it was determined
that, in addition to the pipeline component, there was a need for specific
engineering requirements related to marine terminal site selection, terminal system
design, system performance specifications and component sizing of tanker
mooring facilities often associated with marine terminals. This led to a significant
number of terminal projects in which INTECSEA performed site surveys, system
designs, prepared Invitation to Bid documents, inspected component fabrication,
supervised terminal installations and provided total project management services.

Initially these projects were primarily Single Point Mooring (SPM) terminals.
However, INTECSEA has extended its expertise to Conventional Buoy Mooring
(CBM) terminals, fixed tanker berths and associated onshore facilities. This has
created a capability for unbiased evaluation of alternate marine terminal options,
and subsequent implementation of total project services from concept through
commissioning for the selected marine terminal type.

Projects have included import and export facilities in all regions of the world
including Arctic and other hostile environments. In summary, INTECSEA has
extensive marine terminal project experience extending from concept through
commissioning for SPM and CBM terminals.
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Systems Engineering Services

SYSTEMS ENGINEERING
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Successful design and operation of a multiphase production system (or subsystem), particularly one that is
long distance and/or in deep water, must consider the entire system, from the reservoir to export from the
production facility. To assure that the entire system can be designed, built, and operated successfully and
economically, system designers must consider and/or control reservoir characteristics and production
profiles, produced fluids properties and behavior, the design of major system components, operating
strategies, and other system variables. Additionally, management of the numerous interfaces between
stakeholders and technical disciplines is crucial to success for such developments. Economic penalties for
“getting it wrong” can be severe.

To “get it right”, INTECSEA endeavors to execute its engineering services with appropriate attention to
inter-disciplinary system aspects that affect our work and that our work affects. INTECSEA’s Systems
Engineering Discipline Group strives to provide focus on - and to develop expertise in - Systems
Engineering work areas and to help assure that issues that underlie the work of all project groups are
appropriately considered and applied on all INTECSEA projects.

Systems Engineering Discipline activities are organized into four primary service areas:

Flow Assurance and Operability
Systems Integration
Equipment Application and Development

Integrity and Risk Management
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Flow Assurance Operability

SYSTEMS ENGINEERING
Flow Assurance & Operability Systems Integration | ‘ Equipment Application and Development ‘ ‘ Integrity & Risk Managment
Line Sizing and Configuration Development Concepts & Layouts Electric Flowline Heating Integrity Management
Thermal-Hydraulic Design Project-wide Design Basis Subsea Processing Reliability Assurance
Fluid Behavior P&IDs & PFDs Subsea Chemical Distribution RAM Analysis
Artificial Lift Functional Specifications Multiphase Metering HAZID/HAZOP
Solids Prevention and Control Functional Interfaces Multiphase Pumping/Compression QRA
Corrosion Prevention and Control Design Reviews Single Phase Pumping/Compression
Cost & Economics Control/Service/Power Buoys

Production Chemicals
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Operating Strategies
Operating Philosophies
Operating Manuals
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Long Distance Communcations
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Subsea Power Generation

Flow Assurance and Operability, or Production System Design, encompasses line sizing, solids
management, flowline and hardware configuration, and overall operating strategies and
philosophies/procedures that are key to the success of most offshore development projects. System design
can’'t be accomplished without intimately addressing system mechanical design, flow assurance,
operability, and a host of other key aspects of the system.

In all cases, the design must consider the capabilities and requirements for all parts of the system
throughout the entire producing life of the system. Important system parameters established as part of this
system design effort include flow diameters (tubing and flowlines), maximum and minimum production/flow
rates, insulation (tubing, flowlines, wellheads, trees, and manifolds), chemical injection and storage
requirements, flow blockage intervention needs, strategies, and techniques, host facility requirements (flow
receivers, fluids handling, pigging, capability for blockage prevention, intervention, and remediation), and

capital and operating costs.

All production modes including startup, steady state, rate change and shut-in throughout the system life
cycle, must be considered. Operating strategies and procedures for successful system designs will be
robust. That is, they are developed with system unknowns and uncertainties in mind and can be readily
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adapted to work with the system parameters and/or characteristics that are found to exist, even when those
parameters and/or characteristics are different than assumed during design.

Flow Assurance and Operability capabilities will be applied at all levels of field development; from early
concepts through pre-FEED, FEED, detailed design, to project operation. Work areas may include:

Development concepts and layouts

Thermal-hydraulic design

Production flow element sizing, configuration, and insulation design
Solids prevention and control and blockage remediation

Corrosion prevention and control

Production chemical selection and injection system design
Operating envelopes

Operating strategy, philosophy, and manuals
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Systems Integration

| SYS S ENGINEERING
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Systems Integration can be broadly described as the collection of tasks and work areas that assure that the
total system has been defined, conceived, and executed with appropriate attention to all system
requirements and constraints. Systems Integration personnel work closely with client functional leaders
(Reservaoir, Drilling & Completions, Operations, Flow Assurance, Facilities Engineering, Process
Engineering, etc.) and with other contractors and vendors throughout the life of the project to coordinate,
assist, and/or execute system-wide work activities.

Systems Integration work areas may include:

Project-wide Design Basis development and maintenance
System-level P&ID and PFD oversight and approval

System-level functional specification development

Management of functional interface issues (client, contractors, project)
System cost and economics assessment

Design Review leadership and/or participation



inTEeCSEA

WorleyParsons Group

Subsea Active Production Technologies
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Subsea Active Production Technologies focuses on the subsea equipment and subsystems needed to
enable deep-offset Long Distance Delivery Systems. The purpose of this group is to monitor and
champion the application and development of Subsea Processing and other Active Production
Technologies, including subsea separation, subsea pumping, subsea compression, multiphase metering,
electric flowline heating, etc. INTECSEA’s combination of mechanical and electrical expertise and systems
engineering focus allows INTECSEA to add value to projects wherein active production technologies
should be considered and/or applied.

The number and type of active (powered) subsea production/processing system components in use is
expected to increase markedly in the future.

The emergence of large, reliable subsea multiphase pumps creates opportunities for providing flow energy
via pressure boost where the technical challenges of deepwater, remote locations or low reservoir pressure
have previously prevented economic development. Opportunities for boosting existing production from
subsea tie-backs and prolonging the life of depleted reservoirs also exist.

Electric flowline heating has emerged as a reliable flow management technique with a number of concepts
for direct or indirect heating available. The application for electric flowline heating includes pre-start-up
heating, wax and hydrate prevention and remediation, and temperature maintenance. INTECSEA worked
closely with Shell Oil Company in developing their electrically heated flowline applications and has
acquired a license for the use of the Shell electric flowline heating patents. INTECSEA can offer
sublicenses for application of this technology.

Some of the subsea equipment required for new deep-offset production systems will be proven equipment
normally in use, some will be emerging technology, and some will be developmental. On a particular
project, INTECSEA will identify equipment requirements, prepare specifications, participate in equipment
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development and/or qualification on behalf of clients, and provide management and engineering services
required to assure that equipment is designed, procured, installed, commissioned, and operated in
accordance with system requirements.

An integrated, optimized, high integrity subsea solution, where the benefits of subsea separation, subsea
pumping, and flowline heating are objectively evaluated and implemented, requires a multidiscipline
approach from concept through to operation. INTECSEA has the multidiscipline skills and experience
necessary to undertake projects of this type.

Subsea Active Production Technologies expertise will be applied in specification, selection, design,
analysis, test, procurement, installation and operation of several subsea powered systems including:

Pipeline/riser/flowline electric heating systems

Subsea and/or downhole processing equipment
Subsea chemical distribution

Subsea multiphase pumps and/or wet gas compressors
Subsea single-phase pumps and compressors
Control/Service/Service Buoys/Mini-spars

Long distance power/communications umbilicals

Long distance wireless communications

Subsea power delivery/distribution

Subsea power generation
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INTECSEA direct experience includes:

Multiphase meter development for Canyon Express (Total)
Power delivery and distribution for Tapacio multiphase subsea pumps (ExxonMobil)

Electric flowline heating system design and application for Serrano, Oregano and Nakika — Shell.
INTECSEA holds patent rights to Shell Electric Flowline heating technology. Through this license,
INTECSEA can make this PIP-based electric flowline heating technology available to the industry

Subsea Processing Joint Industry Study, Phase 1 conducted in 2007

Phase 1 of INTECSEA's Subsea Processing Joint Industry Study (JIP) ascertained the current status,
future direction, and applicability of subsea processing systems and technology (separation, pumping,
compression, and power/controls for them) for the benefit of the JIP Participants. This work was reported
to Phase 1 Participants in a State of the Industry Report. A high-level summary of the Phase 1 study has
been reported in the October 2007 edition of the American Oil and Gas Reporter and in the March 2008
Offshore Magazine (which includes an INTECSEA-sponsored poster “2008 WORLDWIDE SURVEY OF
SUBSEA PROCESSING: SEPARATION, COMPRESSION, AND PUMPING SUBSYSTEMS?”).

Even though some operators have doubts, data compiled in the JIP show that subsea oil and gas
processing technology - separation, pumping, and/or compression - can profitably handle the operational
challenges for many deepwater and long distance tie backs and that the general confidence level is rising.
Further deployment and operation of subsea processing equipment will lead to further design development
and to equipment maturity, with the inherent improvements in reliability/maintainability that come with that
maturity. Guided by operators’ needs, equipment vendors and subsea systems engineers can be expected
to continue the evolution of subsea processing technology, resulting in the design and deployment of
increasingly effective subsea processing systems.

Deployment of subsea processing requires an integrated systems approach, including matching operator
needs with (appropriate) industry equipment capability. Operator needs and component vendor and
package (system) supplier capabilities will logically continue to evolve, resulting in design and
implementation of successful subsea processing systems.

INTECSEA intends to further work on Subsea Processing within the broader context of Subsea Production
and Active Subsea Production Technologies. This Phase 2 JIP will add value for JIP Participants by
performing research and/or system based design assessments that will enhance operator confidence in
deployment of appropriate subsea processing and other active equipment to enhance profitability of their
operations.
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Integrity and Risk Management

| SYSTEMSENGINEERING
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Production Simulators

Integrity and Risk Management (IRM) is a continuous process applied throughout the asset lifecycle to help
assure project success by ensuring that facilities are operated safely, environmentally, and economically
and that they remain fit-for-purpose throughout life. INTECSEA IRM services focus on supporting our
clients in achieving their business objectives through Risk Management (addressing management of risks
to people, asset, environment, and project execution), Operability Assurance (addressing Systems
Engineering, Reliability and Operational Efficiency) and Integrity Management (addressing Component
reliability and fitness-for-purpose evaluations). It is essential to initiate IRM activities at the earliest stage
(concept selection/appraise stage) of the project to avoid issues such as delayed startup, low initial
operating efficiency, higher operating costs, and operation failures. It is also important to incorporate
lessons learned from similar fields, similar facilities, and operator and industry experience to achieve best-
in-class project.

10
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INTECSEA offer a wide variety of IRM services customized to project needs including:

Develop and maintain Project Health, Safety, Security and Environment Plan
Regulatory Compliance Database

Lessons Learned Workshop and database

Hazard ldentification — HAZID, HAZOP, API 14J review, SIL Review
Concept Safety Evaluation, Structured what-if study

Develop and maintain Risk Register

Evaluation of New Technology — API 17N, DNV RP A203 approach
FMECA

Developing Qualification Plan

Component (Package) Lifecycle Reliability Assurance (AP1 17N)
Qualitative Risk Assessment

Fault tree/Event tree analysis

Quantified Risk Analysis

RAM analysis

Review of Fabrication, Installation & Commissioning Procedures
Safety Audits

Review of Operation Procedure

Pre-Startup Safety Review

11
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Selected Project Resumes

Texaco Mobil Gorgon Subsea Study

Shell Malampaya Subsea Project

Scarab Saffron Subsea Development
Canyon Express Project

Independence HUB (MC920) Subsea Field
Anadarko Green Canyon 518 Subsea
ChevronTexaco Blind Faith Field

Olowi Project Pipeline FEED

Nakika Electrical Flowline Heating Project

12



inTEeCSEA

WorleyParsons Group

Project Management

WorleyParsons maintains a comprehensive suite of tools to manage projects at the highest level around
the world. WorleyParsons employs a consistent, proven suite of group-wide processes, systems and tools
supported by functional managers (Business Process Owners, or BPOs) and Business Systems Groups
(developers, trainers, start-up support, help desk, commercial agreements, etc) scalable for any size pro-
ject.

Enterprise Management System (EMS) web enabled repository of policies,
directives, standard workflows, procedures, guidelines, forms, and checklists content
controlled by BPOs EMS is easily accessible in any of our offices and is company E M S
standard enabling the more than 30,000 staff in 110 offices to share work on a
common platform. The supporting systems are tailored to apply in each of the
following stages of a project: Identify, Select, Define, Execute, and Operate.

o m WPMP.

Wentity 1 Select 2 Define 3 Execute 4 op-c-rale WORLEYPARSONS PROJECT
MAMAGEMENT PROCESS

WorleyParsons Project Management Process (WPMP) is our scalable, risk based framework for project
execution — some content mandatory, most is advisory.

The main principles of WorleyParsons Management Processes are:

It is s a matrix of mandatory or potential tasks applicable for each project phase. Mandatory tasks
kept to a minimum

Project Value Objectives are clearly documented, and Maximum Value identified and realized

Decision support package requirements are fundamental to what is planned for and delivered in
each phase

Value Improving Practices (VIPs) are used as appropriate

Each of the tasks is summarized in an overview task sheet, supported as required by:
- Procedures

- Corporate Guidelines

- Template Project Plans

- Go-Bys

13
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The system includes prompts and go-bys easily available for each phase of the work, illustrated by the
following examples for Select Phase projects:

Phase 2 SELECT

Task Ei EZ E3 E4 P1i PZ P3 P4 Guide to using the Filter by Project
=l Activity : 2.0 Organisation (ORG) (7) Category

Selectthe combination of project services

ORG001 Project Execution Plan (PEP) type:

ORG002Z Cornmunications Plan v - Engineering Only or
- Engineering & Procurement, EFCM ar
QORGO05 align Project Objectives/Strategies (KSF's) v EPC
ORGO06 Interface Managerment Plan v together with the project risk
classification based on PMF-053
CORG007 Stakeholder Managerment Plan v namely:
QRG009 Yirtual Teaming Plan v v v At A Borc
ORGOL0 Project Closeout Plan A Filter by Project Category -
El=Engineering Only (<)
=l Activity : 3.0 Project Control {PC}) (15) Ez=Engineering Only (B}
PC001 Work Breakdown Structure (WBS) ¥ EZ=Engineering Only (A}
PCO02 Capital Cost Estimnate Plan E4=Engineering Cnly (A+)
P1=ER/EPCM/EFC ()
PCO04 Cost Est te - I 2 v
ot Eshmate - Hlass PZ=ER/EFCM/ERC (B)
PCO07 Project Cantrals Plan v PS=ER/EPCM/EPT (4)
PCO08 Staffhour Estimates v v v P4=ER/EPCM/EPC (A+)
PC00% Project Scheduling v v

PC010 Management of Change (MaoC) Phases:

PCO11 Cost Risk Analysis
PiC013 Project Priortisation
PCO14 Project Cost Control

Phase 1 IDENTIFY
Phase 3 DEFINE
Phase 4 EXECUTE

¥ v
v v
v v
v v
v
v
v
|

SNENEN
SNENEN

PCOLS Progress Measurernent & Reporting Phase 5 OPERATE
PCOL6 IT Infrastructure / Systems Plan
PCO17 Docurnent % Data Management Plan

PCO18 Project Reporting Plan s

KEY

Mandatory Requirement

PCO19 Senior Management Review of Project Status
v Recommended far

Consideration
=l Activity : 4.0 Assurance & Risk (AR) (&)

ARDOL Project Risk Classification
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L%TIONS

InControl is our CTR based project cost and resources control tool - for small or large projects. lItis
WorleyParsons proprietary, but interfaces with third party applications plus selected third party applications
under global agreements — Intergraph (PDS, Marian and SmartPlant Foundation), Primavera, Oracle,
Quest, etc.

Other supporting systems include:

Primavera Project P3

- Project planning and control

Cost Management System (CMS)

- Estimating cost and schedule impact due to project changes
Scorecard

- Engineering progress measurement and productivity

Project Portal (EDMS)

- Secure, web-based, integrates closely with Microsoft Office 2003

- Data, schedules, and documents can be accessed from a central location by project
teams, clients and vendors worldwide

Encompass®
- Total project management information tool

- Up-to-date and accurate information not only in the home office, but at the job site and at
select partner or customers sites as well

- Information can be shared worldwide by project teams

15
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Interface Management is one of the most critical management practices that must be performed to an
excellence-in-execution result. Interface Management is core-defined as eliminating "the gaps and the
overlaps.” In principle, Interface Management is clearly recognized by INTECSEA as a key active
component of our Project Execution Plan.

The key is to recognize what information is required at what time by whom and where and to handle the
constant flow of information, decisions, and requirements between all the stakeholders in the project. To
this effect a common interface management process needs to be established among all parties; this
requires that the interface management process is clearly identified as a contractual obligation between all
parties.

There are multiple levels of information exchange:
Internal:

Between individual disciplines within Client team

Between Client team and contractors,

External:

Between the internal groups within the contractor

Between vendors, subcontractors, and 3rd parties and the main Contractor

Based on the experiences gained by INTECSEA, a methodology has been developed that suits most
projects and applies to both internal and external interface management. The purpose of the IMS will be to
maintain lines of communication between different stakeholders and Contractor(s) and, ensuring that
technical details are consistent, schedule delivery dates are achieved and costs are kept within an agreed
budget, as well as providing early warning to interfacing conflicts and tracking the effects of change.

16
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The objectives of our Interface Management process are to:

Define the Information Exchange Requirements throughout all Phases of a Project
- General Project Information

- Equipment Interfaces

Information Required by Who and When

- Project Schedule and Milestones

- Deliverables

- Contractor Workscopes

Monitor the Exchange of Information

- Take Corrective Action through an Early Warning System

Excellent communication is of course an essential ingredient, but it needs to be accomplished in a
systematic way to ensure interfaces are handled most effectively. Typically managing, coordinating and
resolving interfaces are the role of an Interface Manager who reports directly to the Project Manager. His
role is to systematically track the information exchange and its impact on progress.

INTECSEA's Interface Management Process is a proven system tool to support the tracking, management,
and effectiveness of the exchange of important project information.

Our IM system provides the following reports:

General Interface Information Reporting (general interface physical properties)

Interface Schedule Information Reporting (inter-related activities associated with search)
Interface Clarification Register (listing issues, date raised, due date, resolution)

Change Report (documenting the changes and the responsible parties)

Document and Drawing Register (listing project and ‘shadow’ document status)

INTECSEA personnel have been responsible for interfaces on a number of recent projects, such as the
ChevronTexaco Agbami project. This major undertaking requires the management of over 85,000
interfaces between disciplines and contracts. The system was established during the FEED phase to
coordinate the design effort and will continue throughout project execution phase to support management
of the vendors and contractors.

17
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The INTECSEA Interface Management System (IMS)

General interface information is organized on three working levels with increasing detalil. It reports general
interface physical properties for attributes, components and tasks. The system links with the project
scheduling tools to identify impacts and monitor status. The Interface Clarification Register lists issues,
dates raised and due, resolution, responsible party and resolution team. The change report documents
changes to interfaces, tasks and milestones. The Document and Drawing Register lists current document
and "shadow" document status.

A graphical interface, an example of which is shown in Figure 1 below, enables ease in finding related
interfaces and facilitates coordination among the project participants.

INTECSEA IMS Concept Presentation

MULTIPLE CONTRACTOR DEEPWATER DEVELOPMENT

FROCESS

START GUIPEES CONTINUE SEARCH STATUS REPOETS SCHEDULE CHANGES DATA ENTEY UTILITIES

Figure 1: Graphical Interface on Typical Multi-Faceted Development

18
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Effective interface management is key to the successful delivery of FEED and Detailed design. An
Interface Management System (IMS) will be established during the FEED phase to identify and define
design and disciplines interfaces and then continue through project execution to coordinate multiple
contracts and suppliers.

The purpose of the IMS will be to maintain lines of communication between different disciplines, groups,
companies, and contractors to ensure that technical details are consistent, schedule delivery dates are
achieved, and costs are kept within an agreed budget, as well as providing early warning to interface
issues and a mechanism for resolving.

Interfaces are either internal (within a defined component, assembly, or work scope) or external (between
components, assemblies, work scopes, or organizations). As the project advances into the FEED, detail
design, and execution phases, the management of external interfaces becomes more important and
complex.

INTECSEA has developed an Interface Management System (IMS) methodology consisting of procedures,
work processes and computer tools. The model is applicable to both internal and external project
interfaces and can be adapted to suit any size or type of single or multi-faceted project. The Interface
Management System (IMS) was developed by INTECSEA and incorporates the necessary procedures,
work processes and computer tools to aid in the management of project interfaces. INTECSEA is currently
providing complete interface management of ChevronTexaco’s Agbami project, a major project including
an FPSO, subsea, flowlines and offloading. Initially, the system was applied to the substantial engineering
tasks and will continue into management of the multiple EPC contract elements of the project.

The Interface Management Tool (IM Tool) is a robust database application accessible worldwide though
the intranet. It stores and manages project interface information as well as interface links and key dates.
Parties receive notifications of interface queries and actions by email, and can use the web interface to
respond.

INTECSEA will offer Client the Interface Management System (IMS) modified to suit the particular needs of
the project, including both internal and external interface management, and with suitably experienced
engineers. The full IMS package will ensure that interface issues are identified and discussed between all
affected parties.

The IMS will control the following aspect of the project:

Contractual responsibilities and requirements
Engineering tasks and activities

Design reports issue and revision dates
Interface physical properties

Project milestones

19
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Procurement
Construction
Installation and commissioning

Operation and Maintenance

Interface Management Process

The Interface Management Process ensures effective management of functional, physical, schedule and
cost interfaces within the project. The Interface Management System will be the basis for all parties to
communicate on interface issues to ensure that interface issues are identified and discussed between all
affected parties and to develop agreed mechanisms, responsibilities, and completion dates for resolution of
issues.

The Interface Management Process for the project will be periodically updated to account for revisions to
the working process accounting for CLIENT requirements. Figure 2 below, shows the key elements in the
IMS Work Process.

INTECSEA IMS Work Process

INTEC IMT (Interface Management Team)\
Cont:\actor CLIENT
4 Eewview!
i I vl Approved Approval
- =7 (read only) : Eval
- / & valuate
:"':'/ \ costischedule
Contractor options
B A Tpdate
o R S Database
IManagement
L el of Change
Contractor e =
- impact
c - Chapge -
L~ Eeview
- K /
"
Vw“
8
Contractor -~
D Data transfer from the contractor to the INS Data Base is via :-
- Individual item entry or,
- Mass upload from electronic format ie XL.S, TXT, MPP etc,
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Figure 2: IMS Work Process Flow

Integration management will be a key element in ensuring the successful outcome of the project and will
avoid costly delays during fabrication, hook-up, installation and commissioning activities.

The Interface Manager will be responsible for the following:

Chair regularly scheduled project-wide Interface Meetings. Chair and/or attend other meetings as
required and appropriate.

Ensure that technical interfaces (both functional and physical) and contractual interfaces (cost and
schedule) within its own scope of supply and between itself and other relevant parties are
identified, recorded, understood, agreed upon by all parties, and reported to the IMS.

Review Client and Contractor interface documentation to ensure that appropriate responsible
parties have been informed of and have been provided input to interface issues and that issues
have been properly identified, resolved, and documented.

Review all Change Requests and significant non-conformance reports and dispositions to assure
that interface issues are appropriately identified and resolved.

Maintain an Interface Register and Interface Database.

Identify and report progress, concerns and actions to resolve problems and any impact to other
areas of the development.

Manage the resolution and timely closeout of relevant interface issues.

Provide relevant information or data to those groups within the Client, own organization and other
contracting parties, which may have need of, or be impacted by, the subject information.

Coordinate review and approval for all procedures, data, instructions, drawings, etc. at relevant
work interfaces.

Coordinate review and approval of Change Requests to ensure that interface issues are
recognized and addressed.

Coordinate review and approval of all significant non-conformance reports and dispositions to
ensure that interface issues are recognized and addressed.

Communicate (via appropriate documentation) issues and resolutions to all affected parties.
Inform the Client and INTECSEA IMS Team of all inter-organization interface meetings at the time

they are organized. Client and INTECSEA may attend these meetings as necessary or
appropriate.

Each of the managed (EPC) contractors will be made responsible for implementing an interface
management system within its own organization and shall participate in operation of the PMT Interface
Management System. Each managed contractor will appoint an Interface Coordinator who will coordinate
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issue resolution activities within their organization and will communicate these resolutions to the PMT
Interface Manager. The Interface Coordinator shall be a single-point-of-contact on the managed
contractor’s interface issues. Each contractor shall establish within its own organization an interface
management system to:

Ensure that technical interfaces (both functional and physical) and contractual interfaces (cost and
schedule) within its own scope of supply and between itself and other relevant parties are
identified, recorded, understood, agreed upon by all parties, and reported to the IMS.

Manage the resolution and timely closeout of relevant interface issues.

Provide relevant information or data to those groups within the contractor’s own organization,
which may have need of, or be impacted by, the subject information.

Provide relevant information or data to other contracting parties and to the IMS, which may have
need of, or be impacted by, the subject information.

Coordinate review and approval for all procedures, data, instructions, drawings, etc. at relevant
work interfaces.

Coordinate review and approval of Change Requests to ensure that interface issues are
recognized and addressed.

Coordinate review and approval of all significant non-conformance reports and dispositions to
ensure that interface issues are recognized and addressed.

Reporting

Following resolution of an interface issue, the resolving party will provide appropriate documents, including
Change Request and significant non-conformance review and actions, to the affected parties and to the
Interface Manager for the record. The Interface Manager will record all agreements and actions in a
suitable form and other appropriate documentation, as required. Systems Interface information shown in
the form(s) will also be tracked in a database to provide ready access to the data developed. A sample of
typical IMS report is shown below.
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w1 e SEA
Interface Name . 2
FTL-04 Production FTL Connection at SPAR INIEL.
WorleyParsons Group
System: Water Injection Interface No. Data Sheet No.
Interface Description FTL Attachment to the DTU FTL 153-01 FTL-153-01-01
Interface Location Revisionl Initials | Rev. Date
Interfacing Parties FPSO FPSOC engineening contractor A | NH | 1903102
SUB-SEA Sub-Sea engineerig & installation contractor
SPAR SPAR engineering contractor
FAC Client Facility management
General Interface Information Interface Specific Document
STATUS
No. Description Value uom Responsible Y s Document No. Rev. Document No.
1 Mominal Dia 567 inch SUB_SEA | | §| AGBE-C-00-009 Subsea Installation Scope of Work {\Volume 4)
2 Design Flow Rate 80 kbwd FAC Bl DSG-RI-3880 Riser Loads for FRPSO Mooring System Design
3 Length {Approx) 586 m FAC | | ] AGB-C-00-009 Subsea Installation Scope of Work {Volume 4)
4 |weightimeter Length tba kg/m SUB_SEA A
5 Minimum Bend Radius tha m SUB_SEA Al |
33 Design Pressure 5000 psi FAC HE Gl AGB-C-00-009 Subsea Installation Scope of Work {Volume 4)
7 Maximum Operating Tension 40 Te SUB_SEA G DSG-RI-3880 Riser Loads for FPS0 Mooring System Design
8 Maximum Operating Side Load 7 Te SUB_SEA HEE DSG-RI-3831 Riser Loads for FPSO Mooring System Design
9 Vertical Approach Angle for Max Op Ten'n 43 deg SPAR G DSG-RI-38582 Riser Loads for FPSO Mooring System Design
10 |Pull-in Load tba sue_sea  [A
11
12
13

[General Notes:

The general Information included on this form Is for Interface imanagement only and Is given in good faith,
For engineerin urposes the reader must refer to the appropriate drawings and specifications for details.

IMS Tool

The INTECSEA IMS is a Web based application, accessible from all project locations through the Internet.
The interface database resides on INTECSEA's server in Houston, where the program is maintained
periodically updated when new features become available. The application will provide:

WEB based Interface Management System for remote job site access and secure access from
anywhere in the world;

Unbiased procedures to formally assess, resolve and document interface issues and conflicts;
IMS Team defined Fabricator(s), Contractor(s) and Sub-contractor(s) access rights;

A high level Graphic User Interface (GUI) for quick location of project interfaces;

Early warning of interface clashes, reduced schedule float, and notification of change;
Reporting of schedule and cost issues;

“Traffic Light” status to clearly present interface, management and contract issues;

General data, e.g. interface liaison personnel details, interface matrices etc.;

Single item data entry by each user to a “Virtual Database”;

Mass data file upload via IMS tools using industry standard application files (e.g. Excel, Primavera,
MS Project, etc.); and

Adaptable search tools for database Interrogation and Reporting.
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