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Overview

Offshore Arctic Capabilities

INTECSEA, headquartered in Houston, Texas was formed in 2008 by the joining
of heritage Intec with Heritage Sea Engineering to provide a 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 Arctic Pipelines and Structures.

There are distinct and unique aspects of pipeline design for offshore arctic
environments, which offer challenges to the designer. INTECSEA has been
responsible for feasibility assessments, designs and construction of arctic
pipelines for more than 20 years. Unique pipeline design aspects for arctic
conditions include analysis of the potential effects of arctic-specific environmental
loadings (ice scour, strudel current scour, permafrost), and the effective use of limit
state design for extreme loading conditions. Evaluation of these unique design-
loading conditions and use of a limit state design philosophy have been
successfully used by INTECSEA for offshore arctic pipelines. INTECSEA has also
been responsible for feasibility assessments and design of Arctic structures such
as steel gravity base (GBS), and arctic marine transportation systems.

The majority of INTECSEA's initial arctic work was related to the U.S. Alaskan and Canadian Beaufort Sea
coastal regions. However, in 1985, feasibility and conceptual studies were performed for field development
and transportation options for the Russian Timan Pechora and Kara Sea arctic regions. Until 1991,
INTECSEA's most significant arctic assignments were related to the Gulf Canada proposed Beaufort Sea
development of the Amauligak Field offshore from the Mackenzie River Delta. Beginning in 1992, the
emphasis of INTECSEA arctic activity shifted to the Russian arctic with feasibility studies and field
reconnaissance for the Shtockmanovskoye Field in the Barents Sea, and for developments in the Timan
Pechora and Kara Sea arctic regions. INTECSEA has performed four design and feasibility studies for
Timan Pechora region projects on behalf of Texaco, Shell and Conoco including onshore pipelines and
marine transportation facilities.

In recent years, INTECSEA focus has shifted to the Eastern Russia Sakhalin Island region and returned to
the US Alaskan Beaufort Sea for the Pioneer Oooguruk and Eni Petroleum Nikaitchuq field developments
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in addition to the BP Alaska Northstar and Liberty Field Developments. The Northstar Field included the
first subsea arctic oil production pipeline in the Beaufort Sea and utilized limit strain design criteria to meet
the challenges of offshore arctic environments and marginal field economics. This pipeline was installed in
2000 and went into operation in 2001.

INTECSEA experience in the Canadian, US and Russian arctic offshore and onshore regions positions
INTECSEA in the forefront of arctic technology development for onshore and offshore pipelines and
associated facilities

Nikaitchuq Offshore Field Development

INTECSEA was contracted to perform pre-FEED, FEED, detailed design and construction support on
subsea flowlines for pre-FEED and FEED phases were performed for Kerr McGee Oil and Gas Corporation
who subsequently sold the lease to Eni Petroleum. Detailed design and construction support was
performed for Eni Petroleum. The Nikaitchuq Field offshore the coast of the North Slope of Alaska’s
Beaufort Sea. The site is near Spy Island and is approximately four miles offshore Oliktok Point, Alaska.
This will be the 3rd subsea Arctic oil production flowline. The flowline and utility bundle will connect to a
new onshore facility built at Oliktok Point to process the Nikaitchuq production. In 2007, Eni Petroleum took
over as operator on the Nikaitchuqg Oil Field and INTECSEA started the flowline detailed design, pipe
procurement and construction planning support.

The Nikaitchuq production facilities will include an offshore gravel island drill site connected by intra-field
flowlines for transporting the 3-phase production, gas, diesel and injection water. The water depth along
the flowline route ranges from 6 to 10 feet. Produced oil, gas and water injection lines will run from the
island to the onshore process facilities. The flowline route extends 3.6 miles to Oliktok Point. The site is
located in the Eastern Harrison Bay, Simpson Lagoon area, and east of the mouth of the Colville River.

The FEED and subsequent detailed design work included pipeline concept selection, flow assurance,
pipeline mechanical design, method of installation and determining trenching requirements to protect
against seabed ice gouging, permafrost thaw settlement, strudel scour, upheaval buckling and channel
migration. Detailed design work was completed in second quarter 2008 with flowline installation scheduled
for first quarter 2009.

Oooguruk Offshore Field Development

INTECSEA has performed Pre-FEED, FEED, Detailed Design and Construction Support for Pioneer
Natural Resources Alaska, Inc. for the development of the Oooguruk Field offshore in Alaska’s Beaufort
Sea. This field is located approximately five miles north of the Kuparuk River Unit coastline on the North
Slope near the mouth of the Colville River. Drilling is progressing from the offshore gravel island that is
located in approximately 4 ft of water. This is the 2nd subsea Arctic oil production pipeline, following the
successful start-up of BP’s Northstar pipelines in 2001 (also designed by INTECSEA). Produced fluids will
be gathered and transported to shore in a buried subsea 3-phase flowline. The flowline will transition to
above-ground insulated line at the shore crossing and will connect to an existing pipeline at a drilling facility
owned by another operator. The subsea production flowline is a 12 x 16-inch pipe-in-pipe configuration
with an innovative vacuum insulation and annulus leak detection system included in a flowline bundle
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This field requires water and gas injection and artificial lift provided by ESP’s. Dirilling rig engines will run
on electrical power supplied by a buried subsea cable and limited storage of diesel will be provided. A
water injection flowline, a gas line and a diesel flowline will run from the shore to the island. On the island,
electrical power will be used for the permanent loads, including electric submersible pumps (ESPs). Two
fiber optic communications cables link the island to the Oooguruk onshore facility.

The engineering work included pipeline design and installation concept selection, flow assurance, pipeline
mechanical design, method of installation and determining trenching requirements to protect against
seabed ice gouging, permafrost thaw settlement, strudel scour, upheaval buckling and channel migration.
Island approach, shore crossing, overland flowline sections and leak detection were included in the work
scope. The flowlines were installed during January through April 2007 and production is scheduled to start
in 2008. Flowline monitoring systems include the world’s first application of a fiber optic distributed
temperature sensing system to monitor flowline burial conditions.

Shtokman Field Constructability Study

A confidential client has contracted INTECSEA to perform a construction feasibility study for a large-
diameter offshore pipeline for export of gas from the Shtokman Field in the Barents Sea to the Russian
mainland. The objective of this study was to assess the feasibility of installing a range of pipeline
diameters and material grades using currently available equipment and technologies.

The scope of the study has comprised:

Mechanical design of the pipeline on a conceptual level.

Review of available installation contractors and lay vessel capabilities.

Evaluation of relevant installation methods including requirements and limitations.

Evaluation of environmental requirements and limitations as they will impact lay vessel operations.

Estimation of pipeline costs at screening level accuracy

The Shtokman Field is located on the continental shelf at a water depth of approximately 330 meters. The
shelf in the vicinity of Shtokman shows signs of scarring from past glacial activity (last ice age). Some of
these scars will have to be crossed with the pipeline. Along the route corridor from Shtokman towards the
Kola Peninsula, the pipeline route passes through the eastern Barents mega-trough. The route then
passes through the “Mumansk Elevation”. The length of the straight-line route is approximately 550 km,
reaching a maximum water depth of 375 meters in the “Kola Depression” before landfall on the Kola
Peninsula near Murmansk.

A range of pipeline diameters up to 48-inch and material grades up to x80 were evaluated. Weight coating
thickness and mechanical design aspects were evaluated. Existing installation vessels were also
evaluated and areas of potential vessel upgrade identified. Construction lay seasons, vessel lay rates, and
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numbers of lay spreads were reviewed and assessed. Use of state-of-the-art technology to limit lay
tension requirements in the flooded condition were also considered.

Alaska Gas Pipeline Development

The major oil operating companies in the Prudhoe Bay area evaluated the pipeline options for transporting
the natural gas reserves from the North Slope of Alaska to the lower 48 states. One of these options
involves the very challenging route across the Beaufort Sea from Pt. Thomson in Alaska to a landfall on the
west side of the Mackenzie Delta in Canada. INTECSEA had responsibility for performing offshore pipeline
preliminary design, developing a construction plan, and preparing a cost estimate and schedule. The base
case pipeline is a 52-inch diameter line, approximately 220 miles long and operating at 2500 psig. A few of
the unusual factors that must be considered in the design are the presence of permafrost in the seafloor,
severe ice keel gouging along the entire route, and the presence of strudel scours which could create long
unsupported spans. The construction plan reflected the knowledge gained by INTECSEA from many years
of arctic experience. The major obstacles of ice-infested water during the summer construction period and
the need for a deep trench, in which to bury the pipeline, are critical issues addressed in the project
execution planning. INTECSEA performed this work as a subcontractor to Fluor for the Alaska Gas
Producers Pipeline team.
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Arctic Pipeline Structures and Transportation Systems
Capabilities and Resources

Project Client
Name/Location

Nikaitchuq Offshore Field
Development

Alaska
Beaufort Sea

Oooguruk Offshore Field
Development

Alaska

Beaufort Sea

Arctic Steel Gravity Base
Structure

Alaska Beaufort Sea

Arctic LNG Barge

Canadian Arctic

Northstar Pipeline
Relocation Alaska

Alaska

Beaufort Sea

Eni Petroleum

Pioneer Natural
Resources

Confidential

Confidential

BP Exploration

Project Description

Detailed Design of flowline bundle in 10-
foot water depth offshore Alaska North
Slope. Mechanical design flowline
production, flowline assurance,
materials and installation specifications.

Pre-FEED, FEED, Detailed Design, and
Construction Support for development
of Oooguruk field in 4 to 7 ft of water.
Scope includes concept selection, flow
assurance, pipeline mechanical design,
installation methods, trenching
requirements field construction support
and start-up assistance.

Preliminary and detail design for Arctic
GBS structure including structure sizing
and optimization, ice load calculation for
multi year ice, icewall design and keel
and foundation design, installation
studies.

Conceptual design and cost estimates
for and LNG plant barge and an LNG
storage tank barge. Tow time and low
cost estimates for barges to site.
Conceptual design requirements and
budget cost estimate for new build
Arctic class icebreaker tug required for
the project. Develop conceptual design
and cost estimates for a steel GBS
option comprising the LNG plant and the
storage tanks. Review other LNG
storage vessel options and
opportunities, including use of older
LNG carriers.

Detailed design for relocation of existing
10-inch oil pipeline and 10-inch gas
pipeline within the artificial gravel island.

Finish
Date

Ongoing

Ongoing

Ongoing

Ongoing

2008
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Project
Name/Location

Amailigak Arctic
Transportation Development
Options Scoping Study

Alaska
Beaufort Sea

Sivullig Arctic Pipeline and
Riser Installation Study

Kulluk Drilling Structure

Alaska Beaufort Sea

Offshore Arctic Pipeline
Leak Detection Study

Alaska

Beaufort Sea

Northstar Pipeline Surge
Analysis

Alaska

Beaufort Sea

Arctic Gravity Bags

Structure Sizing Tool

Arctic Pipeline Cost
Estimating Tool

Client

ConocoPhillips

Shell

Shell

Shell

BP Exploration
Alaska

Confidential

Confidential

Project Description

Development of scoping information and
engineering cost estimates for pipeline
and tanker transportation of production
from the Amailigak Field offshore
Beaufort Sea, North Slope of Alaska.

Evaluate alternative pipeline installation
methods (tow, pull, winter / summer,
trenchless technologies, etc.) and riser
tie-in methods to gravity based
structures in Beaufort Sea water depths
up to / exceeding 100 ft.

Refurbishment and upgrade of existing
Arctic class cylindrical MODU, additional
new thrusters

Review Alaskan leak detection
requirements for arctic onshore and
offshore oil pipelines. Evaluate
emerging leak detection technologies
and assess regulatory environment for
changing leak detection requirements or
application of alternative leak prevention
technologies. Evaluate costs and
uncertainties for applying the identified
preferred leak detection technology.

Perform surge analysis on Northstar
Pipeline for various valve closure times.
Assess surge load capacity of vertical
support members (VSMs) for onshore
pipeline segment. (located onshore and
offshore of North Slope of Alaska)

Developed sizing tool for steel gravity
base structure, for estimating
configuration and developing
preliminary arrangements, and
estimated steel weights in water depths
to 200 feet and multi year ice.

Develop a cost estimating tool for
offshore arctic pipelines in the Beaufort
Sea, Barents Sea, Chukchi Sea, Kara
Sea, Lapter Sea, East Siberian Sea,
Arctic Islands, Labrador and
Newfoundland Coasts, and offshore
Sakhalin Island.

Finish
Date

2008

2008

2007

2007

2007

2006

2006
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Project Client
Name/Location

Chukchi Sea Offshore Field
Concept Study

Confidential

Chukchi Sea Offshore Field
Concept Study

Confidential

Offshore Arctic Pipeline Confidential

Technology Review

Arctic Gravity Base Confidential

Structure

Alaska Beaufort Sea

Offshore Arctic Pipeline Confidential

Cost Estimate
Canada

Beaufort Sea

Zena Field Development Total E&P

Study

Russia, Barents Sea

Project Description

Field Development, Concept Study for
Arctic subsea production facilities
offshore Chukchi Sea.

Offshore platform and export pipeline
concept study offshore Chukchi Sea.

Provide review of offshore arctic
pipeline design and construction
methods and techniques with an
emphasis on construction, repair and
leak detection. ldentify technology gaps
and establish a work plan to address
these gaps. Assumes maximum 24-
inch diameter pipeline in water depths
less than 100 ft.

Conceptual studies of steel versus
concrete alternatives, icewall design
alternatives, foundations design.

Offshore arctic pipeline cost study-
incorporating advancements in pipeline
design and installation technology,
along with current pricing strategies.
Purpose is to develop a methodology for
defining costs and schedules for
offshore arctic pipeline installation.
Addresses design basis and design
concepts, flow assurance aspects, route
selection and installation method
evaluation, and costing and schedule.

The Zena Field Development Study was
a conceptual evaluation of the
Shtockman Field to investigate subsea
technologies suitable for ultra-long tie-
back distances over 500 km. The study
investigated alternative issues with
respect to flow assurance, subsea
control, power supply, subsea
separation and subsea compression
(both downhole and on the mudline).
The study evaluated the technical
feasibility of these technologies and
established that there were no
fundamental barriers to the feasibility of
this gas field.

Finish
Date

2006

2005

2005

2005
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Project
Name/Location

Nikaitchuq Offshore Field
Development

Alaska Beaufort Sea

Shtokman Field
Constructability Study

Russia

Barents Sea

Exxon Neftegas Sakhalin |
De-Kastri Loading Line
Engineering

Sakhalin |

Sakhalin Island, Russia

Kulluk Drilling Rig

BP Alaska Northstar
Alaskan

Beaufort Sea

Timan-Pechora Export
Terminal Feasibility Study

Northern Gas Development

Beaufort Sea

Client

Kerr-McGee

Confidential

John Brown
Hydrocarbons
Limited

ExxonMobil

Shell

BP Exploration
Alaska

Marathon Oil
Company

ExxonMobil, BP
Amoco, Phillips

Petroleum

Project Description

Pre-FEED and FEED for development
of Nikaitchugq field in 6 to 10 ft of water.
Scope includes concept selection, flow
assurance, pipeline mechanical design,
installation methods and trenching
requirements.

Constructability study for 550 km long
pipeline from Shtokman field to the
Russian mainland with diameters up to
48-inch and water depths up to 375
meters.

Exxon Neftegas Sakhalin I, Phase |
Development, De-Kastri Oil Export
Terminal 48-Inch Subsea Loading Line
and Cable Engineering. Specialty
engineering studies, including ice
gouging, sediment transport, and vessel
anchoring protection. Work includes
managing other specialty
subcontractors

Feed level design of flowlines and
pipelines, constructability review,
schedule and cost estimate and
preparation of ITT packages.

Added thruster to the drilling structure

Engineering design, permitting
assistance, and construction
management assistance for twin 10-
inch pipeline from Prudhoe Bay to Seal
Island (approximately 6 miles offshore
and 11 miles onshore).

Technical feasibility, risk analysis, cost
and schedule for crude oil export
system in Western Siberia.

220-mile, 52-inch line from Pt.
Thompson to Mackenzie Delta.
Preliminary design, construction plan
development, preparation of cost
estimate, and preparation of regulatory
filing documents.

Finish
Date

2005

2005

2005

2005

2003

2003

2003

2002
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Project Client
Name/Location

BP Alaska Liberty

Alaskan

BP Exploration
Alaska

Beaufort Sea

Grand Banks Area Field
Development Study

North Atlantic

Grand Banks, Canada

400-Mile, 48 Inch Diameter Undisclosed

Arctic Gas Line Screening

Study

Alaskan

Beaufort Sea

ARCO/Omelet Export ARCO Alaska,

Pipeline Feasibility Study Inc.

Alaskan

Beaufort Sea

Russian Arctic Cost JIS/Exxon

Estimation Program Venture (CIS),
. . Inc./Shell

Russian Arctic International

Northern Timan-Pechora Conoco, Inc.

Region Nearshore
Transportation System

Pechora Sea

Cost Estimation Program for| Exxon Production

Beaufort Sea Pipelines Research
Beaufort Sea Company
Shtockman Field 42-inch Conoco, Inc.
Export Riser Conceptual

Design

Barents Sea

Timan-Pechora Shell
Development Marine Export |  Internationale
System Petroleum

Pechora Sea

Pipeline Partners

Project Description

Conceptual evaluation and system
design, and permitting assistance for a
12 inch pipeline from Liberty Island to
landfall in Foggy Island Bay
(approximately 6 miles).

Undisclosed.

Undisclosed.

Conceptual study of a crude oil
transportation system between a
proposed oil production island offshore
Alaska and the existing Prudhoe Bay
pipeline grid.

Development of a detailed onshore
arctic pipeline installation cost
estimating system specifically geared to
northern Russia but also applicable to
other regions.

Conceptual study of a crude oil export
transportation system using a large
diameter pipeline across the Pechora
Sea to a tank farm and tanker loading
facilities.

Development of an arctic pipeline
installation program for the Beaufort
Sea.

Carried out a study to investigate the
options for a large diameter gas riser at
a TPL type production platform.

Conducted an evaluation of the
technical and economic feasibility of a
marine crude oil export system for the
Timan-Pechora region.

Finish
Date

2001

1999

1998

1998

1998

1996

1994

1992

1992
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Project
Name/Location

Simpson Lagoon Pipeline
Feasibility Study, North
West Milne Point

Alaskan
Beaufort Sea

Timan-Pechora
Development Facilities
Feasibility Study

Pechora Sea

Timan-Pechora Pipeline
Feasibility Study

Pechora Sea

Shtockman Field Offshore
Pipelines Field Feasibility

Barents Sea

Tie-In Method Evaluation for
the Proposed Amauligak
Caisson Retained Island

Canadian
Beaufort Sea

Arctic Subsea Pipeline
Repair Study for Amauligak

Canadian

Beaufort Sea

Assessment of Installation
and Trenching Scenario for
Amauligak

Canadian
Beaufort Sea

Subsea Completion and
Tie-In Study of West
Amauligak Reservoir
Flowlines

Canadian

Beaufort Sea

Client

Conoco, Inc.

Texaco, Inc./
Ralph M. Parsons

Conoco, Inc.

Wartsila Project
Export & Finnish
Barents Group

Gulf Canada
Resources, Inc.

Gulf Canada
Resources, Inc.

Gulf Canada
Resources, Inc.

Gulf Canada
Resources, Inc.

Project Description

Investigation of the design, costs, and
installation methods for pipelines and a
power cable from offshore on the
Alaskan North Slope to shore
(approximately 3 miles).

Considered various combinations of
overland and submarine pipelines and
tankers and loading terminals from the
proposed Timan Pechora development
to market.

Prepared a conceptual design
construction strategy and prepared
project costs for a subsea oil pipeline
connecting a gravity based export
terminal to landfall in the Russian Arctic.

Undertook technical and cost studies to
determine the feasibility of constructing
a pipeline from the Shtockman Field in

the Barents Sea to markets in Western

and Central Europe.

Evaluated technical merits, schedule
factors and costs of various methods of
pipeline approach to the CRI and
recommended the most suitable
methods.

Development of a route specific repair
response plan for the Amauligak
pipeline including repair techniques,
vessels, and monitoring.

Review and recommend a construction
strategy for a 20-inch, 48 km long
subsea oil pipeline connecting a caisson
retained island structure in 31 m water
depth to a landfall location.

Review of procedures, cost and
schedule aspects related to the
installation of a flowline bundle from the
Amauligak CRI to a subsea well cluster.

Finish
Date

1991

1991

1991

1990

1990

1989

1989

1989

10
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Project Client Project Description Finish
Name/Location Date
Arctic Development Union Texas |Retained to provide technical assistance 1988
Consultation Petroleum for Arctic development evaluation.
Company
Chukchi Sea Pipeline Joint Industry  |Investigate new and existing dredging 1988
Trenching Study Study technology for Chukchi Sea applications
. with the overall goal of optimizing
Chukchi Sea trenching performance and costs.
Conceptual Designs, Costs, Gulf Canada |Generate concept designs, costs, and 1987
and Recommendations for | Resources, Inc. resulting recommendations for the
Satellite Island Pipeline pipeline approach to a satellite island.
Approach
Canadian
Beaufort Sea
Chukchi Sea Transportation |  Joint Industry  Study of the feasibility and economics of 1986
Feasibility and Cost Study transporting hydrocarbons from the
Comparison Study Chukchi Sea area to shore by pipelines,
. oil tankers, ice breaking tankers or a
Chukehi Sea combination.
East Amauligak Subsea Gulf Canada |Evaluation of damage, risk, and repair 1986
Pipeline Repair Study Resources, Inc. [feasibility of a proposed Amauligak oil
Canadian pipeline for the design, construction and
operational phases.
Beaufort Sea
Evaluation of Potential Gulf Canada |Identify technical advantages, 1986
Methods of Resources, Inc. |disadvantages, costs, and installation
Pipeline/Flowline Interface schedules for potential methods of
with Potential Production pipeline interface with proposed
Structures production structures.
Canadian
Beaufort Sea
Amerada Hess North Star  |Ralph M. Parsons|Specified and supervised route surveys, 1985
Island — Construction prepared a preliminary design, and
Aspects of Pipelines identified feasible installation and
trenching techniques for arctic oil and
Alaskan N
gas pipelines.
Beaufort Sea
Beaufort Sea Trenching and| Gulf Canada A study of design and installation 1985

Pipe Protection
Canadian

Beaufort Sea

Resources, Inc.

aspects relating to trenching and pipe
protection of an oil trunkline from East
Amauligak to North point in the
Canadian Beaufort Sea.

11
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Project Client
Name/Location

Evaluation of Repair
Methods for a Subsea
Pipeline at Drew Point
Alaska

Alaskan
Beaufort Sea

Feasibility Study for Using
Fiber Optic Sensor Cables
on Marine Pipelines

Study of Arctic Pipeline Valmet
Construction in the Pechora Corporation
and Kara Seas

Pechora and Kara Seas

Technical Assistance for Gulf Canada

Beaufort Sea Development | Resources, Inc.

Canadian

Beaufort Sea

Sohio Petroleum
Company

G-2 Consultants

Project Description

Evaluate arctic techniques for repairing
offshore single phase oil pipeline in the
Beaufort Sea and to provide a realistic
appraisal of the present industry
capability.

Study performed to evaluate the most
favorable technique using a fiber optic
sensor for strain monitoring of arctic
marine pipelines.

Identify and evaluate methods for
design and construction of pipelines in
the arctic offshore regions of the
Pechora and Kara Seas in water depths
up to 150 meters.

Retained to provide technical assistance
for Beaufort Sea development
evaluation.

Finish
Date

1985

1985

1985

1985

12
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Arctic Pipeline Project Experience

INTECSEA Arctic pipeline project experience is best illustrated by describing selected projects.
BP Northstar Pipeline Project

INTECSEA provided a project team to assist BP Exploration (Alaska) Inc. with the design, construction and
installation of the world’s first subsea arctic oil production pipeline. The Northstar Field is located six miles
offshore in the US Alaskan Beaufort Sea in a water depth of approximately 40 feet. Several technical
issues have been resolved during the preliminary design phase including route selection, landfall site
selection, ice gouge protection, permafrost and strudel current loadings and construction methodology.
Innovative construction methods were developed such as on-ice and through-ice excavation and
installation. Ice-based construction has been used successfully in artificial island construction and,
coupled with ice thickening, offered an attractive alternative to conventional marine pipeline installation
methods in this area.

In support of preliminary design, a winter borehole and soils testing program was completed and analyses
conducted to determine the characteristics of the soils to be excavated and identify the location and extent
of ice-bonded permafrost. This work was followed by a winter construction test program to demonstrate
the feasibility of excavating the required trench depth of 10 feet through a slot in the ice sheet. This test
was conducted on the floating landfast ice sheet in approximately 16 feet of water during the month of
March 1997 using the same techniques planned for the actual construction in 2000. A test trench was also
completed in bottom-fast ice with a trench depth of 7 feet. These two tests demonstrated the feasibility of
these methods and provided information concerning ice behavior, excavation rates and the basis for
streamlined installation procedures. INTECSEA determined applicable limit state criteria for pipeline
design, and because these criteria are dependent on pipe behavior during extreme bending, full-scale
bend tests were conducted to validate limit state design methodology.

Pipeline construction was completed in 2000. INTECSEA also provided permitting assistance for all
permits required for pipeline construction onshore and offshore Alaska, and procurement assistance for
engineered items with appropriate inspection services. INTECSEA provided construction procedures,
construction contingency plans and onsite construction engineering support. INTECSEA has also been
responsible for preparation of start-up, commissioning, operations, maintenance and repair procedures.

INTECSEA has provided periodic support of the Northstar pipeline operations since start-up with review of
annual right-of-way bathymetry survey data, design updates needed for increasing the maximum oil
throughput capacity and design for rerouting the pipes on Northstar Island.

BP Liberty Pipeline Project

The Liberty Field Development is also located approximately six miles offshore in the Beaufort Sea, but in
21 feet of water. This development is presently being reassessed as a potential tie-back to existing
onshore production facilities. To date, INTECSEA has provided technical and permitting support and has
evaluated pipeline system alternatives as part of the Environmental Impact Assessment (EIA) process.

13
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Sakhalin | Development

INTECSEA conducted preliminary engineering for the Sakhalin | Development (Exxon Neftegas) offshore
pipelines. The Sakhalin | project is located in eastern Russia and is made up of three oil and gas fields in
water depths of 15 to 40 meters. These are the Chayvo, Odoptu, and Arkutin Dagi fields. Challenges
associated with design for these fields include seismicity and the presence of a significant ice regime
during winter. INTECSEA was responsible for the FEED activities and assistance with the preparation of
tender packages. FEED responsibilities included preparation of a DBM, offshore survey assistance, input
to schedule, cost estimates, constructability review, and preliminary design. Specialized offshore arctic
design studies and detailed design engineering were also performed on the 48-inch DeKastri Loading Line.
First oil from the Sakhalin | Development was produced in 2006.

Northern Gas Development

The major oil operating companies in the Prudhoe Bay area are evaluating the pipeline options for
transporting the natural gas reserves from the North Slope of Alaska to the lower 48 states. One of these
options involves the very challenging route across the Beaufort Sea from the Prudhoe Bay area to a
landfall on the west side of the Mackenzie Delta in Canada. INTECSEA was responsible for performing
preliminary design, developing a construction plan, and preparing a cost estimate and the documents for
filing with the government regulatory agencies in the United States and Canada. The base case pipeline is
a 48-inch diameter line, approximately 300 miles long and operating at 2500 psig. A few of the unusual
factors that must be considered in the design are the presence of permafrost in the seafloor, severe ice
keel gouging along the entire route, and the presence of strudel scours which could create excessively
long unsupported spans. The construction plan reflected the knowledge gained by INTECSEA from many
years of arctic experience. The major obstacles of ice-infested water during the summer construction
period and the need for a 20-foot deep trench, in which to bury the pipeline, are critical issues addressed in
the project execution planning.

Timan Pechora Sea Development Study

The Northern Gateway Group through the Transportation System Studies Timan Pechora Company
commissioned INTECSEA to perform feasibility and cost estimating study for crude oil transportation
system bringing oil produced in the Russian Western Siberia and Timan Pechora arctic regions to an
export terminal on the coast of the Pechora Sea or southern Barents Sea. Production from western Siberia
would flow through a pipeline originating in Krasnoleninskiy, and terminating in Uktha in the Komi Republic.
Additional production from the Timan Pechora region would be commingled with Siberian oil in Uktha and
transported to one of the following export options: an onshore storage terminal located near Varandey
adjacent to the Pechora Sea; or an onshore storage terminal at Pechenga on the northern coast of the
Kola Peninsula.

14
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Objectives of the Timan Pechora Development Study included:

Select preliminary routes for the three pipeline segments (Krasnoleninsk-Uktha; Uktha-Varandey
and Uktha-Pechenga).

Determine pipe diameters, wall thickness, pump/heating station spacing and power requirements
for upper and lower limit flow regimes in each route segment.

Develop preliminary CAPEX and OPEX estimates using the Russian Arctic Pipeline Cost
Estimating Program for each case maintaining consistency with earlier estimating efforts for
Conoco and Texaco.

Prepare a schedule indicating project development activities and their sequence.

Barents Sea Field Development Studies

The Shtockman Gas Field is located in the Russian Barents Sea, approximately 550 km off the coast of the
Kola Peninsula in 330 m water depth. This part of the Barents Sea is normally open water, but icebergs
and nearshore first year ice are possible. These pipeline studies were conducted under contract with a
consortium consisting of Conoco, Norsk Hydro and the Finnish Barents Group.

A comprehensive technical and economic study of the marine pipelines between the Shtockman Field and
possible landfall sites near Murmansk was performed by INTECSEA. The high design volumes required
pipelines to 48-inch diameter and operating pressures to 200 bar. A special study was also performed for
Conoco to investigate possible options for a large diameter gas riser at a TLP type production platform.
Several design concepts were developed and evaluated to accommodate expected platform excursions in
extreme ice conditions, thermal expansion requirements and internal pressure effects.

Russian Arctic Pipeline Cost Estimation Program

During concept design and feasibility studies for Texaco, Conoco, Shell and others involved in Russian
Western Siberian arctic field developments, INTECSEA recognized the difficulty and importance of
obtaining realistic data for construction spread composition and costs for labor and equipment in Russia,
and from European sources to arrive at the cost of onshore arctic pipeline installations in northern Russia.
To achieve this objective, INTECSEA initiated a Joint Industry Study. This study, completed in early 1994,
was sponsored by Amoco Production Company, Exxon Exploration Company, Shell International and Saga
Petroleum. INTECSEA was supported by H. C. Price Construction Company of Anchorage, Alaska. The
result was a cost estimating program in Microsoft Excel spreadsheet format for onshore arctic pipeline
diameters from 6 to 48 inches, and includes directionally drilled river and shore crossings. INTECSEA
updated this program in 1998 to incorporate the latest available installation cost data.

As a result of a joint industry study, INTECSEA developed a detailed onshore arctic pipeline installation
cost estimating program specific to northern Russia, but also applicable to other arctic regions. INTECSEA
updated this program in 1998 to provide the latest available installation cost data.
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Directionally Drilled Shore Crossings

Drilled shore crossings can be an environmentally acceptable and cost effective method for shore
crossings, which will protect pipelines from ice scour and may reduce potential permafrost thaw settlement.
INTECSEA experience in directionally drilled pipeline crossing designs extend from a 24 inch pipeline
crossing of the Magdalena River in Colombia in 1988, pipelines beneath the Mobile Bay shipping channel
as part of the Exxon Mobile Bay Pipeline Project completed in 1992, and an 18 inch pipeline shore crossing
as part of the Pecten Brazil Merluza Pipeline Project in 1989. In the late eighties, on behalf of Wartsila
Marine, INTECSEA performed a feasibility study of 48 inch and 56-inch diameter directionally drilled
pipeline river crossings for Minneftagaztroy in Russia.
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Arctic Pipeline Engineering Services

Arctic Pipeline Design

INTECSEA provides a full suite of pipeline engineering services for onshore and offshore arctic pipelines
and riser systems to encompass the full range of project development and execution including:

Design Basis Document

Safety Schematics

Pipeline Hydraulics and Sizing

Pipeline Route Selection

Geohazard Analyses

Stability analysis and determination of weight coating and/or trenching requirements
Determination of pipe wall thickness and steel grade using traditional or limit state design criteria
Pipe spanning analyses and determination of pipe support requirements

Risk analyses considering anchor risks and other external influences, and definition of remedial
measures

Platform/structure tie-in analyses

Shore crossing studies to determine most cost effective method to install a pipeline in this very
dynamic region and provide necessary protection

Pipeline installation studies to verify multiple installation options, which can be maintained for cost
and contractor competitiveness

Leak detection system selection and applications
Material Specifications
Construction Specifications

Route Drawings

There are several aspects of pipeline design in arctic regions or arctic environments, which offer additional
challenges to the designer. Some unique aspects of arctic designs conducted by INTECSEA include
pipeline environmental loadings and the effective use of limit state design for extreme loading conditions
resulting from ice scour.
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Ice Scour

Ice scour or gouging of the seafloor is a near-shore feature for most of the northern continents. Sea ice is
driven by wind and current forces and tends to pile up creating a pressure ridge. This pressure ridge has a
keel extending below the water surface and it moves with the ice sheet. Occasionally, these ice keels
intrude into water with depths less than the ice keel draft and form a gouge in the seafloor soils. A pipeline
on the seafloor in such an environment may not be able to withstand the ice contact loadings and typically
must be buried below predicted extreme ice keel scour depths for protection. Further, the pipe must be
trenched sufficiently far beneath the influence zone of soil displaced below the ice keel to limit pipe bending
to acceptable limits.

Permafrost

An Offshore pipeline transporting oil or gas to shore will need to transition through a shore crossing. In
some arctic applications, the shore crossing will have soil ice-bonded permafrost underlying the pipeline.
When the pipeline becomes operational, the temperature of the pipeline will typically increase warm
surrounding soil and create a permafrost thaw bulb. This may result in permafrost thaw consolidation and
pipeline settlement. If the settlement area is adjacent to an area, which is thaw stable, the result is a highly
loaded pipeline span. This differential settlement can induce considerable bending strain in the pipeline
and must be accounted for in design.

Temperature Effects

When a pipeline is operated at a temperature higher than the ambient temperature during installation, the
pipeline will attempt to expand longitudinally (thermal expansion). A long pipeline in contact with the saill,
buried or unburied, is not entirely free to expand due to the restraint provided by the surrounding soil. This
can lead to excessive axial compressive forces and upheaval buckling if not adequately addressed by the
pipeline design and construction procedures.

Strudel Scour

Nearshore arctic zones typically develop a bottomfast ice sheet during the winter season. If an onshore
river flow encounters such an area during the spring breakup, the river water will overflow the bottomfast
ice sheet in the nearshore zone. This overflow water will spread offshore and drain through cracks or
holes in the ice sheet. If the drainage rate is high, hydrodynamics (high velocity currents) at the seafloor
can scour seabed sediment and potentially expose and impose high current loads on a pipeline. This
phenomenon is known as strudel scour and may result in unacceptable pipeline spans.

Limit State Design Application

Limit state design applications for an above ground arctic onshore pipeline may include internal pressure,
wind-induced vortex induced vibration (VIV), corrosion and expansion (due to warm pipe contents). Limit
state design applications for offshore buried arctic pipelines may include internal pressure, ovalization (due
to displacement controlled bending) and unstable weld flaw propagation due to tensile bending strains. In
previous designs by INTECSEA, multiple limit state applications have been developed for pipe behavior
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during extreme bending. INTECSEA has conducted full-scale bend test programs on behalf clients to
guantify these effects and validate design by confirming ultimate design strains.

Arctic Insulated Flowline Design

INTECSEA has extensive expertise in the design of flowlines related to high pressure, high temperature
applications including:

Pipe-in-Pipe Flowlines
Bundled Flowlines
Insulated Flowlines
Flexible Pipe Flowlines

Subsea Product Coolers

Pipe-in-Pipe (PIP) and bundled flowline methodologies have been the primary HP/HT flowline design
concept. The PIP and multi-pipe bundle systems mechanically connects one or more product inner pipes
to an outer jacket pipe with structural bulkheads. The bulkheads transfer thermal expansion loads from the
inner pipe(s) to the jacket pipe. While the inner pipe expands, the jacket pipe resists expansion loads.
Spacing and configuration of bulkheads and internal spacers are dependent upon the buckling potential of
the inner pipe, and ease of fabrication and installation.

INTECSEA has also designed and supervised construction of numerous insulated flowlines including
applications for hydrate prevention in special alloyed sour gas pipelines. Insulation has also been
evaluated for arctic applications to prevent permafrost degradation. INTECSEA is very familiar with
numerous types of insulation materials, such as syntactic PE, PE foam, rock wool, EPDM and other
innovative insulation materials and methods.

Flexible pipe can be utilized to absorb expansion loads/displacements at the ends of the flowline, or they
can be utilized for the entire flowline to absorb expansion and relieve axial stress. Flexible pipe flowlines
have an order of magnitude higher material cost particularly in short lengths, as a significant percentage of
the cost is associated with the manufacturing set-up and end terminations. However, installation costs are
generally much lower when compared to rigid steel flowlines, which can significantly exceed material costs.

Production coolers installed at or near a subsea wellhead may significantly reduce pipeline-operating
temperatures, thus reducing limitations on materials and design requirements. In shallow water, these
coolers may be placed on well templates allowing use of standard technology and easy maintenance.
INTECSEA has extensive experience in the design and installation of these systems.
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Pipeline Material Selection

Selection of line pipe material and specification of welding procedures are extremely important for
successful arctic pipeline projects. For arctic service based on limit state design, the behavior of the line
pipe under bending must be fully understood. An Engineering Critical Assessment (ECA) is usually
required to establish an allowable strain level, and to specify allowable flaw size that can be accepted
during welding of the line pipe. Allowable flaw sizes are increased by specifying a combination of pipe with
a low SMYS (X-52, for example), which typically provides good ductility, a special pipe chemistry, and a
slight grade over-match of the weld electrode material.

Experimental testing may be necessary to validate the limit state design capacity of the pipeline. For the
BP Northstar design, a dedicated bend test program was performed to check collapse and fracture limit
states. The test program validated the high quality line pipe and welding process to be used for an arctic
offshore pipeline subjected to limit state design conditions. Pipeline non-destructive testing (NDT)
capabilities and procedures are an integral component of this design process.

Arctic Structures and Marine Systems

INTECSEA provides a full suite of engineering services for offshore arctic structures and marine systems to
encompass the full range of project development and execution including:

Develop design criteria for arctic offshore structures
Ice load analysis using probability approach and derived local loads

Feasibility studies of: convention island, caisson retained island, concrete / steel vertical / conical
wall GBS, and floating structures

Arctic fixed structures design including the modeling and design of the global GBS, local modeling
and design of critical structure, such as the ice wall, skirt and keel

Studies to optimize the structural design for arctic environmental and geotechnical conditions,
resulting in structure dimensions, ice wall shape, interior arrangements, weight, draft, center of
gravity, center of buoyancy, ballast requirements and comparmentation to meet in place and
temporary transportation and installation phase requirements.

Structural Design including:

ANSYS global finite element model of the arctic GBS hull using parametric values

Scantling design

Design and Analysis of ice walls designed using strain based design criteria, and use Probabilistic
Design to determine the reliability of the proposed ice wall due to local ice loads.

Material specifications

Constructions specifications
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Project specific design and functional requirements for new build arctic class icebreaker tugs and
Arctic class barges

Transportation plan including methods and costs
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Selected Project Resumes

Chukchi Sea Pipeline Trenching System
Shtockman Field Pipeline and Riser Study
Conoco Arctic Transportation System Study
Texaco Arctic Transportation Study

Arctic Pipeline System Cost Estimating Program
BP Alaska Northstar Pipeline Project

BP Alaska Liberty Pipeline Project

Arctic Gas Transmission Pipeline Study
Exxon Neftgas Sakhalin | Pipelines
Sakhalin Dekastri 48 Subsea Loading
Oooguruk Offshore Field Development

Nikaitchuq Field Development
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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
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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
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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.
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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.
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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
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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
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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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