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Overview

Marine Terminals 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 Marine Terminals 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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Marine Terminals Engineering Services

INTECSEA offers marine terminal project services, which encompass the full cycle of project development,
and execution from concept through commissioning as further described herein.

Terminal Simulation Studies

To determine the optimal location of a marine terminal and to verify that the terminal has the required
throughput capacity, INTECSEA performs terminal simulation and throughput studies. Using proprietary
software, analyses are performed to determine the effect on terminal efficiency of tanker transit time as
influenced by sea conditions and operating procedures. A special case in which INTECSEA has acquired
experience is the simulation of terminals in ice conditions such as in the Chukchi Sea and the Beaufort Sea
offshore US Alaska and Canada, and the Pechora Sea off the northern coast of Russia. The progress of
ice breaking or ice breaker-assisted tankers as a function of ice cover and thickness (particularly ice
ridges) has a major impact on the efficiency of an arctic terminal facility. The outcome of these types of
analyses is the number of berths or mooring systems, volume of storage required, and size and number of
tankers.

Mooring Systems Selection Evaluation

INTECSEA is well versed in comparative assessments of alternate types of mooring systems and terminal
configurations. Having determined the number of berths and/or mooring systems required to assure a
certain terminal throughput capacity, the question remains which type of mooring system best suits the
tanker sizes and environmental conditions at the site. Conceptually, a choice must be made between a
compliant mooring and a fixed berth. Moorings can be single point (SPM) or multi-point (CBM) whereas a
fixed berth may be a jetty or a sea island connected to onshore facilities by marine pipelines or pipe
trestles. The choice depends mainly on exposure to wind, wave and current conditions, navigational
aspects access and water depth, and the range of tanker sizes and products to be handled.

INTECSEA'’s senior staff has extensive experience with all types of SPM mooring systems, including
CALM, SALM, Articulated Loading Tower and Fixed Tower. Each has its own characteristics and
appurtenances. Evaluation and design are performed using commercial as well as INTECSEA proprietary
software for analysis of the mooring system, underbuoy hoses, floating hoses, flexible pipe risers and
mooring hawsers.

INTECSEA has resources and expertise to evaluate fixed berth terminals facilities such as jetties and sea
islands. This team is supported by a staff with extensive marine civil and structural background, and
augmented by technical cooperation agreements with associated engineering consultants specializing in
fixed berth terminal projects.

The resulting conceptual designs are compared and evaluated based on technical factors, cost, schedule,
permitting and environmental aspects, and operational considerations. INTECSEA is able to develop an
unbiased assessment of alternate terminal types and configurations and provide recommendations based
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on an objective assessment of all factors so that the most suitable terminal concept is selected before bids
are solicited from suppliers and contractors.

Terminal Siting Studies

INTECSEA determines optimum marine terminal locations based on the results of hydrographic surveys
and expected tanker size distribution to determine vessel draft, motions and maneuvering considerations to
define the mooring and maneuvering area (MMA), safety fairways and anchorage areas. In addition,
routing of the pipeline(s) and locating the Pipeline End Manifold (PLEM) are significant factors in siting
offshore terminals. INTECSEA has established processes and procedures for these tasks to assure
efficient and reliable results.

Engineering Design
INTECSEA design typically includes the following work elements:

Hydraulic analysis to determine pipeline and hose system diameters and other component sizing
for an offloading pipeline based on available ship pumping capacity, or for trade-off and selection
of pipe diameters and onshore booster pump capacities for a loading terminal.

Surge analysis to simulate valve closure and resulting pressure surges.

Pipeline design as described in more detail in the INTECSEA Marine Pipeline Capability and
Experience Statement.

Planning and supervision of model testing in ship model test basins of the selected mooring
concept in case the mooring system type or environmental circumstances are unique or
unconventional.

Preparation of mooring system performance specifications.

Design of fixed berth or other fixed structure including selection of materials, sizing and installation
methodology.

Preparation of Invitation to Bid (ITB) documents for mooring system supply.

Preparation of Invitation to Bid (ITB) documents for installation of pipelines, PLEMs, mooring
system, hose systems, or fabrication and construction of fixed berth facilities.

Development of terminal operating and maintenance procedures including inspection and
maintenance.

Design of support facilities such as hose handling facilities and small boat harbors.

Design of associated onshore facilities and tie-in to tank farm facilities including all electrical and
instrumentation requirements.

Preparation of emergency response procedures and procurement of emergency response
equipment such as oil spill containment and fire fighting systems.
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In addition, INTECSEA can provide assistance during start-up and operation of terminal facilities and
training of operating staff.

Special Studies

In addition to engineering design and construction management services, INTECSEA provides technical
expertise in custody transfer and crude quality monitoring, leak detection and supervisory control, and the
development of operating and maintenance procedures. INTECSEA has designed maintenance facilities,
which include hose handling facilities and small boat harbors.

Other specialized engineering support INTECSEA can offer includes assistance in permitting and
compliance with regulatory requirements, risk and environmental impact studies, and HAZOP
assessments. In addition to crude oil and petroleum products, INTECSEA has expertise in terminals for
handling liquid propane gas (LPG) and various types of slurries.
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Marine Terminals
Capabilities and Resources

PROJECT
NAME/LOCATION

Engineering and
Procurement Services for
SPM-2 for Vadinar Oil
Terminal Limited /Vadinar in
Gulf of Kutch

Engineering, Procurement
and Construction
Management Services for
SPM System at Visakh
Refinery, Visakhapatnam —
Phase 1

CLIENT

Essar Engineering
Services Ltd

Hindustan
Petroleum Corp.
Ltd

PROJECT DESCRIPTION

Engineering and Procurement
Services for SPM & Offshore Pipeline
Expansion for Vadinar Refinery

Engineering Services for SPM System
at Visakh Refinery, Visakhapatnam

FINISH
DATE

Feb 08- Ongoing

Mar 08- Ongoing

PANNA SBM BG Exploration & Assessment of Panna SBM System 2007
Refurbishment/India Production India
Ltd
Offshore Madagascar SNC - Lavalin Feasibility study to export cryogenic 2007
liquid via a marine terminal to loading
tankers.
Offshore Columbia Abocol Feasibility study to export cryogenic 2006
liquid via a marine terminal to loading
tankers.
SPM and Crude and Sea Essar Oil Refinery | Design Verification and construction 2005-2006
Water Outfall Pipelines and management services for the SPM
Diffuser at Vadinar, India and Crude and Sea Water Outfall
Pipelines and Diffuser at Vadinar,
India
Ernakulam District Kochi Refineries Engineering and Project Management 2008
Kerala India Limited India Consultancy Services for Single Point
Mooring & Connected Facilities
Northwest coast of Taiwan Chinese Petroleum | Shalung SPM No. 2 PLEM repair 2004

Corporation

project

® Offshore PLEM lifting and
installation analyses;

® Preparation of procedures for
PLEM removal from seabed,
seabed preparation, and PLEM
installation;

Field supervision including
hydrotesting and commissioning of the
system
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PROJECT
NAME/LOCATION

Mundra Port

Guijarat India

Hunt Oil Yemen Terminal
Study

Oleoducto De Crudos
Oleoducto Pesados

Equador

Das Island TB-6 SPM
West of Abu Dhabi

Feasibility of an Offshore
Methanol Export Facility

Gulf of Paria, Trinidad

Seahawk Terminal Cost

Estimate and Presentation

Gulf of Mexico, USA

Muthurajawela Terminal
Project

Sri Lanka

Maoming SPM and Pipeline

Project

Guangzhou Province, China

CLIENT

Gujarat Adani Port
Limited

Veco Pacific

OoCP

Abu Dhabi Marine
Operating
Company (ADMA-
OPCO)

Atlas Methanol

Oiltanking

China Huanqiu
Chemical
Engineering Corp.
(HQCEC)

Sinopec Maoming
Petrochemical
Company

PROJECT DESCRIPTION

Project Management Engineering
Support Services Construction
Supervision Commissioning for
Installation of SPM system and sub-
sea pipeline from SPM to the Landfall
at Mundra Port Gujarat, India

Study to compare the technical issues,
CAPEX and OPEX for replacement of
an FSO with CBM, SPM, Sea Island
or a jetty.

Owner’s engineering services during
fabrication and installation 4 x 48”
pipelines to 2 SPM terminals 130"
DWT and 250 DWT.

Carried out pipeline and SPM design
basis with drawings and
specifications.

Feasibility study and cost estimate
study for a methanol export facility
considering SPM, CBM and Sea
Island terminal systems. Study also
addresses anhydrous ammonia export
feasibility.

Conceptual design and budgetary cost
estimate for a new multi-user crude oil
import terminal. Analysis of minimum
required water depth for a range of
tanker sizes. Preparation of a
preliminary proposal to the end users

group.

Design of a diesel/kerosene terminal
consisting of a CALM type SPM for
60,000 dwt tankers and an 18-inch
diameter offshore pipeline to shore.

Design of SPM Terminal for 300,000
dwt tankers and 48" diameter 22km
offshore pipeline. Detailed Design of
crude oil import terminal consisting of
CALM type SPM for 300,000 dwt
VLCC and 48-inch diameter 22km
offshore pipeline with Booster pump at
shore with water depth of 28 meters

FINISH
DATE

2003

2003

2003

2002

2002

2002

2001

2001
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PROJECT
NAME/LOCATION

Assaluyeh SPM Terminal for
Condensate Export

San Sebastian Bay Terminal

Tierra del Fuego, Argentina

Yemen Buoy Replacement

Yemen

ANCAP Del Este Marine
Terminal

Uruguay

Coastal Dominican Republic
CBM Terminal

Dominican Republic

Shell Lanka LPG Terminal

Sri Lanka

CLIENT

CCC-IOEC Joint
Venture

Mr. Sami
Ghandour

Pan American
Energy

Nexen, Inc.

ANCAP

Coastal States

Management Corp.

Shell Terminal
Lanka (Pvt) Ltd

PROJECT DESCRIPTION

CALM buoy relocation study in relation
to water depth, operations and harbor
activities. Detailed engineering of
buoy, riser hoses, PLEM and subsea
pipeline. Mooring analysis and
mooring.

Detailed design of a crude oil export
terminal consisting of an overhauled
CALM type SPM for 60,000 dwt
tankers, 18-inch diameter offshore
and onshore pipeline system.

Cost and schedule risk assessment
for replacing an existing SPM CALM
buoy with a new buoy. Work scope
included pre-qualification of
contractors, preparation of an
Invitation to Quote package and
review of contractors’ quotes

Feasibility study for upgrading an
existing SPM terminal and associated
tank farm facilities for import and
export of crude oil and two other
products, inclusive of study of ballast
water contamination and disposal
scenarios. The existing SPM for
150,000 dwt tankers is located 3.6 km
offshore in 19 m water depth and
connected to tank farm by a 36-inch
pipeline.

Design of an LPG and diesel import
terminal located in 26 m water depth
for 30,000 dwt tankers consisting of a
6 point CBM system and 1 km long 8-
inch (LPG) and 12-inch (diesel)
pipelines.

Design of a 4 point Conventional Buoy
Mooring (CBM), PLEM and an
associated 10 inch, 3.6 km offshore
and 2.5 km onshore pipeline with
water depth of 16 meters.

FINISH
DATE

2001

2001

2001

1999

1999

1999
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PROJECT
NAME/LOCATION

Zafiro SPM Terminal

Equatorial Guinea West
Africa

Cabot Port Dickson, CBM
Terminal

Malaysia

Dabhol Power Project

India

DSI Manavgat SPM Terminal

Manavgat, Turkey

MRC PSR-2 SPM Terminal

Melaka, Malaysia

Balongan UP V1 Refinery
Marine Terminal

Indonesia

CLIENT

Mobil Equatorial
Guinea Inc. (MEGI)

CABOT (Malaysia)
Sdn. Bhd.

Overseas Bechtel
Inc.

General
Directorate of State
Hydraulic Works
(DSI))

Melaka Refining
Company (MRC)

Pertamina

PROJECT DESCRIPTION

Design and construction management
of a crude oil export terminal located
in 136 m water depth for 300,000 dwt
tankers consisting of a Catenary
Anchor Leg Mooring (CALM) type
Single Point Mooring (SPM) system,
and 3 km long 40-inch pipeline from
an existing Floating Production
Storage and Offloading (FPSO)
system.

Design of a terminal located in 37 m
water depth for 100,000 dwt tankers
consisting of a 6 point CBM system
and 9.3 km long 20-inch (crude oil
import) and 10-inch (flushing/product
export) pipelines and related onshore
facilities.

Design review and construction
management of a fuel oil import
terminal for 60,000 dwt tankers
consisting of a CALM type SPM
system and 8 km long 20-inch
pipeline.

Design review and construction
management of two fresh water export
terminals located in 85 m water depth
for 250,000 dwt tankers, consisting of
CALM type SPM systems and dual 3
km long 48-inch pipelines to each
SPM.

Design and construction management
of a crude oil import terminal located
in 35 m water depth for 300,000 dwt
tankers consisting of a CALM type
SPM system and 7 km long 48-inch
pipeline and related onshore facilities.

Design of an import/export terminal
located in 24 m water depth consisting
of a CALM type SPM system for
150,000 dwt tankers, a 36-inch crude
oil pipeline and 24-inch flushing/ return
pipeline, both 17.5 km long.

FINISH
DATE

1999

1998

1998

1998

1998

1997
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PROJECT
NAME/LOCATION

Takoradi Thermal Power
Station Project

Ghana

EcoElectrica Propane Import

Terminal

Puerto Rico

Unocal Erawan SPM No. 2
Terminal

Thailand

Caleta Cordova SPM
Terminal

Argentina

Caleta Olivia SPM Terminal

Argentina

Coastal Acajutla CBM
Terminal

El Salvador

CPC Shalung SPM No. 2
Terminal

Taiwan

Jamaica Energy Partners
Power Station

Jamaica

CLIENT

Stone & Webster
Inc.

Enron Engineering
and Construction
Company

Unocal Thailand
Ltd.

TERMAP SA

TERMAP SA

Coastal
Technology

Chinese Petroleum
Corp. (CPC)

Watrtsila Diesel,
Inc.

PROJECT DESCRIPTION

Construction management of a fuel oil
import terminal for 55,000 dwt tankers
consisting of a CALM type SPM
system and 4 km long 24-inch
pipeline.

Technical evaluation of an existing
jetty in Tallaboa Bay at the
Commonwealth Oil Refining Company
(CORCO) to determine if it could be
refurbished as a propane import
terminal for the new gas powered
generating station.

Design and construction assistance of
a CALM type SPM system condensate
export terminal designed for
permanent connection to an existing
Floating Storage Unit (FSU) following
FSU rehabilitation and upgrading.

Design of a new crude oil export
terminal for 150,000 dwt tankers
consisting of a CALM type SPM
system, 4 km long 40-inch pipeline
and refurbishment and upgrading of
existing onshore storage facilities.

Design of a new crude oil export
terminal for 150,000 dwt tankers
consisting of a CALM type SPM
system, 3 km long 36-inch pipeline
and refurbishment and upgrading of
existing onshore storage facilities.

Design and construction management
of a fuel oil import terminal for 60,000
dwt tankers consisting of a 7 point
CBM system, and 2 km long 18-inch
(fuel oil) and 12-inch (diesel)
pipelines.

Design and construction management
for replacement of a 5 km long 42-inch
pipeline at an existing CALM type
SPM system crude oil import terminal
for 250,000 dwt tankers.

Design and construction of a heavy
(No. 6) fuel oil import terminal for
35,000 dwt tankers consisting of a 5
point CBM system and dual 2 km long
(looped) 14-inch pipelines.

FINISH
DATE

1997

1996

1996

1995

1995

1995

1995

1995
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PROJECT
NAME/LOCATION

Pedernales Oil Export
Terminal

Venezuela

Star and Rayong SPM
Terminal

Thailand

Safeport SPM Terminal
Texas, USA

CPC Shalung SPM No. 1
Terminal

Taiwan

Chevron CBM Terminal
California, USA

CPC Talinpu SPM No. 4
Terminal

Taiwan

Honam Refinery CBM
Terminal

Korea
Lasmo Cohasset/ Panuke
Field Development

Nova Scotia, Canada

CLIENT

BP Exploracion de
Venezuela

Star Petroleum
(Caltex)

Shiner, Moseley
and Associates

Chinese Petroleum
Corp. (CPC)

Chevron, USA Inc.

Chinese Petroleum
Corp. (CPC)

Lucky Engineering
Co. Ltd.

Lasmo Nova
Scotia, Ltd.

PROJECT DESCRIPTION

Feasibility study of a proposed crude
oil export terminal for 40,000 dwt to
100,000 dwt tankers including CALM
type SPM system and CBM terminal
options, onshore storage and Floating
Storage and Offloading (FSO) options,
with associated pipelines from local
fields.

Design and construction management
services for a crude oil import terminal
for 280,000 dwt tankers consisting of a
CALM type SPM system and 19 km
long 48-inch pipeline to service both
the Star (Caltex) and Rayong (Shell)
Refineries.

Feasibility review of a proposed crude
oil import terminal for 150,000 dwt to
350,000 dwt tankers consisting of a
CALM type SPM system and
alternative large diameter pipeline
options to Corpus Christi area
refineries.

Design and construction management
of a 5 km long 20-inch gasoline
pipeline and PLEM added to an
existing CALM type SPM system
crude oil import terminal.

Engineering design to relocate the
pipeline and mooring system at an
existing CBM terminal facility.

Design and construction management
of a diesel and naphtha import
terminal for 150,000 dwt tankers
consisting of a CALM type SPM and
two 34-inch pipelines 6 km long.

Engineering study to upgrade an
existing 4 point CBM system crude oil
terminal from 20,000 dwt tankers to
40,000 dwt tankers.

Engineering and construct

management of a CALM type SPM for
mooring an 110,000 dwt FSO in 70 m
water depth offshore Eastern Canada.

FINISH
DATE

1995

1995

1994

1993

1992

1992

1992

1992

10
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PROJECT
NAME/LOCATION

TMPLC Low Point SPM
Terminal

Washington, USA

CPC Talinpu SPM No. 3
Terminal

Taiwan

Amoco Terminal Simulation
Study

Barents Sea, Norway

CLIENT

Trans Mountain
Pipe Line
Company

Chinese Petroleum
Corp. (CPC)

Amoco Production
Company

PROJECT DESCRIPTION

Feasibility study of a proposed crude
oil terminal for 150,000 dwt tanker
consisting of an SPM in 45 to 60 m
water depths and a 3 km long 48-inch
pipeline to Seattle and Vancouver
area refineries.

Design and construction management
of a crude oil terminal for 300,000 dwt
tankers, consisting of a CALM type

SPM, one 56-inch (crude oil) and one
16-inch fuel) pipeline, each 8 km long.

Simulation study using proprietary
terminal simulation for offshore oil
export terminal for 125,000 dwt shuttle
tankers, a CALM type SPM system to
be located off the northern coast of
Norway.

FINISH
DATE

1992

1991

1988

11
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Selected Project Resumes

CPC Shalung SPM No

Lasmo Cohasset Panuke SPM Project
Unocal Erwan SPM Terminal Project

DSI Manavgat SPM Terminal Project
Mobil Zafiro SPM Project

Cabot Port Dickson CBM Terminal Project
Gujarat Adani Ph2-latest

ESSAR-latest

Apache Energy Legendre Export System EPIC Support
IPIC - ADCOP Project

KOCHI REFINERY PHASE 2

CPC Shalung SPM No

Caleta Cordova SPM Terminal Project
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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

21
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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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