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FEDDO GROUP - industry Leading expertise

With over 500 years combined Experience,
FEDDO GROUP can solve Clients most
difficult Challenges, Efficiently, and help
reduce Cost and Schedule.

FEDDO GROUP brings innovative and cost-effective
solutions to clients around the world, from studies to
full scope Engineering, Procurement, Project, and
Construction Installation (EPCI) and oilfield services
on major projects.

+ EPCI

* Field Development
* Subsea and Onshore Pipelines

* Subsea Systems

* Floating Systems

« Systems Engineering

* Flow Assurance

* Marine Production Riser Systems
+ Tendon and Mooring Systems

» Arctic Development

* Marine and LNG Terminals

* Survey and GIS

» Pipeline Equipment Design

* Materials Engineering

» Technical Training Solution

* Renewable Energies

+ Advance Engineering

* Asset Integrity Management

* Research and Development

* Refineries and Petrochemicals

* Interface Management

Project Management

FEDDO is a global company consisting of regional
engineering centres, with capabilities in the
floating systems, offshore pipelines and subsea
production. We offer our clients a full-service
solution for any offshore application with a
particular focus on challenging environment or
operating conditions

Floating Systems B Flow Assurance
Il Faciies Pregect Enginesning
B Technology Survey & Gechazard
[l Construction Management ] Risers
B Subsss B Fipsiines

[ Systems Engnesring

Our skill sets are proven winners for meeting
challenges posed by offshore, Arctic, HPHT, and
deep-water oil and gas developments. FEDDO
GROUP has a multi-skilled and multi-national work
force with the experience to address the most
complex projects.

Engineering | Procurement | Construction | Asset Integrity | Oilfield Services
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Corporate Overview

FEDDO GROUP is a leading global provider of professional
services to the resources & energy sectors, and the complex
process industries.

FEDDO GROUP specializes in offshore engineering, subsea field
developments, subsea and Onshore pipeline systems, integrity
management and pigging, life extension, decommissioning,
construction and oilfield services.

We also offer technical training solutions to develop skills and
capabilities for the whole life of field covering every aspect of
design, operation, integrity management and maintenance

FEDDO GROUP business model works on a network of regional
engineering centres which enable specialised skills, knowledge
and expertise to be shared across its global operations.

Our global operational head office is located at Perth, Australia
covering Australia and Asia, FEDDO GROUP also has operating
offices in Houston; covering the Americas, London, United
Kingdom; covering Europe and Lagos covering Africa.




FIELD DEVELOPMENT

Field Development consists of identifying and defining,
as a system, all components required for successfully
developing and operating offshore oil and gas field. It
is a multi-disciplinary task, requiring both technical
and commercial skills, including subsurface, drilling,
facilities, project, operations and commercial
competences.

Field Developments activities can occur early in
support of oil companies’ exploration efforts. More
typically, Field Development begins following
exploration success when commencing the Assess
phase of project development which, if successful,
continues through to the Define phase and FID. In
some cases, Field Development addresses brown-field
redevelopment opportunities

FEDDO GROUP Capabilities include:

e Pre-exploration quick field development concept
selection and cost estimating in support of
exploration or farm-in economic assessment

e Post discovery, multi-disciplinary development
concept selection, cost estimating and trade off

e Field Development coordination of other
disciplines including subsurface, drilling, process
facilities. Operations, commercial, HSE and
regulatory.

e Management of all Field Development activities
including technical definition of concept. CAPEX
and OPEX cost estimating, and execution planning

e Management of or contribution to typical project
stage/gate processes including independent
verification, preparation of documentation from
concept through FID

e Where Field Development activities are managed
by others, FEDDO can provide independent review

e Provision of FEDDO SURF and Floating Systems
technical disciplines for Field Development

projects as well as provision and coordination
of third party subsurface, drilling, process
facilities. Operations, commercial, HSE and
regulatory approval consultants as required.

e Preparation of project contract strategies and,
if required management of project execution
tenders

e Provision of, or contribution to operators Field
Development project teams for all phases of
Field Development from concept to FEED,
detailed engineering, construction, and
commissioning.

FEDDO’s team includes former Oil Company and
Contractor  Engineering, Construction and
Operating senior staff with significant experiences
as engineering managers, project delivery
managers and engineers.

FEDDO has been extensively involved in field
development studies, review, and cost estimates
for discoveries, prospects, brown-field

redevelopments and potential farm-ins globally.

SUBSEA SYSTEMS

FEDDO GROUP has in-depth knowledge and extensive experience in
the design of subsea production systems used for production of oil and
gas.

FEDDO’ s capability in subsea systems is founded on leading industry
personnel, with experience to develop innovative practical solutions
for subsea systems. Subsea systems include subsea trees, subsea
hardware (connectors and structures), control systems (including
umbilicals), pipeline/ flowlines (including HPHT), jumpers and
materials.

All projects have their individual challenges from a single well tie-back
to a multi-well long distance subsea development. FEDDO strive to
bring smart high value and economic solutions whatever the
development

FEDDO GROUP Capabilities include:

e Through life cycle engineering-appraise, select, define, execute,
operation support, decommission

e Horizontal and vertical remote connection system

e Subsea architecture (including difficult/hazardous terrain), P&ID
and layout definition

e Pipeline End Manifold (PLEM), In-line Tee (ILT) and Flowline End
Termination (FLET) structures

e Manifold and tree protection structures

e Control and workover systems definition

e Umbilical Systems definition and functional specification

o Tree systems definition and functional specification

e Integration of Subsea processing facilities including Subsea
separation, pumping and compression.

o Flow Assurance analysis and development of field operability
methods

e Materials selection, corrosion and corrosion management

e  Production of operating philosophies

e Production of Tender Documents / EPIC packages for
procurement, fabrication, construction / installation, testing and
commissioning of subsea components

Engineering | Procurement | Construction | Asset Integrity | Oilfield Services

e Management of factory
acceptance testing (FAT) and
system integration test (SIT)

e Procurement / manufacturing
/ fabrication management
/Construction management
including offshore installation
start up and commissioning.

FEDDO'’s senior technical team
consists of industry experts with
extensive international
knowledge

and expertise in challenging
environments. Members of this
team have worked on some of the
most innovative projects of their
time




SUBSEA AND ONSHORE
PIPELINES

FEDDO’s capability in subsea Pipelines is
founded on leading industry personnel, with
experience to develop innovative solutions to
the many challenges facing pipeline systems as
they move into ever deeper waters

Our Personnel have experience in the design
and construction of all types of subsea pipeline
systems from conventional rigid and flexible
pipeline systems in shallow and medium water
depths to design solutions for the deep and
ultra deep water (over 2000m) and ultra shallow.
We have experience of reeled, S-Lay, J-Lay,
Towed Pipe-in-Pipe and bundled system.

Long distance and Deepwater pipelines require
careful planning and good understanding of
limit state design to ensure optimum design and
mifMimised material costs. At FEDDO, we
understgnd tbe capabilities of the pipe mills and
installation vessels which enables our Concept
and FEED designs to establish realistic project
schedules and highlight critical activities.

FEDDO GROUP Capabilities include:

.
- »
e Through life cycle engineering—appraise, select,

define, execute, operation support, decommission

e Long distance transmission pipelines /HPHT and
Pipe-Pipe flowlines

e Remote systems connections and tie-in spools

e Global Buckling, soil-pipe interactions and
advanced mechanics

e Pipeline routing, bottom roughness, pre-lay and
post-lay intervention design

e Advanced dynamics stability engineering

Component design using advanced mechanics

solutions such as J-lay collar, buckle arrestor,

end and intermediate bulkhead design

e Shore approach stability, cathodic protection
and crossing design

e Fatigue evaluation and ECA

e J-lay, S-Lay, Reel-lay and bundle installation
analysis

e Materials Selection, corrosion and corrosion
management

e Production of Tender Documents / EPIC
packages for procurement, fabrication,
construction / installation, testing and
commissioning of subsea pipelines

e Production of operating philosophies

e Procurement / manufacturing / fabrication
management

e Construction management including offshore
installation. Start up and commissioning

e Development and implementation of

inspection, maintenance and repair strategies /

Interface management

FEDDO’ s senior technical team consist of industry
experts with extensive international knowledge
and expertise in challenging environments.
Members of this team have worked on some of the
most innovative projects.

-
FEDDO has been extensively involved in field

development studies, review, and cost estimates

. . . .
for discoveries, prospects, brown-field red
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MARINE PRODUCTION RISERS

FEDDO’ s capability in Marine Risers is founded on leading industry
personnel, with experience to develop innovative solutions . FEDDO
personnel have experience in the design and construction of
conventional rigid riser systems in shallow and Deepwater
applications, and also dynamic risers in deep to ultra-deep waters with
challenging environmental loadings.

Our scope of work ranges from concept studies, FEED, through
detailed design, to fabrication and installation engineering,
supervision and management. For many Deepwater systems, risers
are an integral part of the subsea development or export system. At
FEDDO, we adopt a system level overview to ensure individual
components fit with the overall functional requirements, in particular
and the constructability and installability. The interface between risers
with subsea, flowline/pipeline, floating structure adopt the most
efficient and reliable system

FEDDO GROUP Capabilities include:

o Life cycle engineering—appraise, select, define, execute,
procurement support, installation support, operation support,
decommission

e Steel Catenary Risers (SCR), Lazy-wave Steel Risers, Flexibles and
Top Tensioned Risers (TTR) ranging from small diameter flowline
to large diameter export system

e Hybrid risers, including freestanding riser towers and/or bundles

e Flex joint, stress joint, keel joint, J or I-Tube and buoyancy tank
concept evaluation and design.

e Dynamic, floating and seabed riser base spools

e Risers interference analysis

e Engineering Critically Assessment (ECA)

e \Vortex-shedding induced Vibration (VIV) analysis

e Materials Selection, fatigue evaluation, and safety factor
calibration analysis.

e Component design using advanced mechanics solutions, such as
finite element methods and/or testing with statistical simulations,

Engineering | Procurement | Construction | Asset Integrity | Oilfield Services

including  test program
design, implementation,
management and supervision
Development and
implementation and repair
strategies

Interface management
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. FEDDO GROUP Capabilities include:

e Life cycle engineering—appraise, select, define
execute, operation support, decommission

e Two and three dimensional overall and
components level modelling using proprietary
finite element modelling programs, including
ANSYS and ABAQUS

e Structural analysis of manifolds and associated
Deepwater structures

e Pipeline Global Buckling and walking assessment

e Ice load development and gouge analysis and
solutions

¢ Internal / external corrosion monitoring

e Materials selection and optimisation

e Fatigue and ECA assessment s LV 10 LR

FLOW ASSURANCE

FEDDO’ s capability is founded on leading industry personnel, with
experience to develop innovative solutions. Flow assurance designs
must consider the capabilities and requirements for all parts of the
system throughout the entire production life of the system to reach a
successful solution. Successful system designs must be developed with
system unknowns and uncertainties in mind and should be readily
adapted to work with the system that is found to exist after
production starts, even when that system is different from what was
assumed during design.

To assure that the entire system can be designhed to operate
successfully and economically, system designers must consider flow
assurance fundamentals such as reservoir characteristics, production
profiles, produced fluid chemistry, and environmental conditions.

Key system parameters est ablished as part of the design effort include
tubing and flowline diameters, insulation, chemical injection
requirements, flow blockage intervention provisions, host facility
requirements, capital and operating costs, operating boundaries, and
risk mitigation.
—
| -
FEDDO GROUP Capabilities include:

. ngcycle engineering—appraise, select, define, execute,
~ operation support, decommission

i lopment engineering
ne / Flowline sizing—steady state and transient

"Definition of transient start-up and cooldown temperature

profiles for assessment of buckling and walking

Insulation requirements definition type and required performance

characteristics

e Development of operations manuals

o Hydrate prediction, prevention (inhibition) and remediation
including chemical injection requirements for start-up, normal
operation and shutdown—throughout the field life

e Operational envelope development-minimum, maximum, ramp-
up

e Production chemistry issue resolution, such as wax and
asphaltenes

e Slug prediction, sizing and slug catcher sizing

o Through life production system optimisation

e Production system operability

Engineering | Procurement | Construction | Asset Integrity | Oilfield Services

e Flow Induced Vibration (FIV)
Potential

FEDDO GROUP offers a range of
in-house developed software
solutions:

e FIELD OPTIONS
e QUICK SURGE
e GAS RELEASE
e FLARE STACK

e GASNET
e LIQNET
e TRANSGAS
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FLOATING AND FIXED :‘Production of Tender Documents / EPIC

packages for procurement, fabrication,

STRUCTU RES' construction / installation, testing and

.
commissioning Field development engineering

FEDDO’s capability is founded on leading
industry personnel, with experience to develop
innovative solutions for floating structures.

e Sea fastening design and transportation
~ analysis

e Float-over deck engineering

e Construction management

Floating and Fixed structures include FPSQ’s,
FSO’s, TLP’ ibl ontrol ' e Interface management
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FEDDO’s senior technical team

| ASSET INTEGRITY

{' | MANAGEMENT
| |

Assets must perform effectively and efficiently to ensure safe an

consists of industry experts with
extensive international
knowledge and expertise in
challenging environments.
Members of this team have

4 :
reliable opération and achieve your objectives.
' / worked on some of the most

Ass'gt i'ntegrity management ensures you have the business processe nnovative projects of their time
systems, tools, competence and resources needed for integrity of the
assets thnroughout its lifecycle.

v |
Design, operational, and technical integrity must all be managed

effectively to control costs.
i

FEDDO can support you to develop, optimise and implement an
effective asset integrity management system for all asset types,
incl'uding down-hole, wellhead, subsea, pipelines, topside process,
load-bearing structures, and floaters. We understand the challenges
your industry faces and are actively involved in development of asset

FED C“GROUP Capabilities include:

| f

b

 Corrosion Management

. IWB Engineering and Support
Risk Assessment and management

¢ Integrity Management Systpm Design

e Fitness for Service Engineering

o Life Extension assessment

e Failure investigation and expert witness

. Economic Evaluat‘on Assessment

° Systemlc Risk Management

° Operatlon Management System

e Decommissioning tudles

° Teclmical integrit\" analysis & Independent Verification

¢ . Development and optimisation of maintenance, inspection and
testing (MIT) plans

e Data Management system

¢ Implementing Culture of Safety

e Customise Ultrasonic Sensors and Application

e Remote Visual and NDT Inspection
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RENEWABLE ENERGIES

Specialist Engineering for FEDDO incorporates
Advance Mechanics materials and Corrosion,
and Geomechanics. FEDDO’s capability is
founded on leading industry personnel, with
experience to develop innovative solutions.
Using state of the art technology and analysis
methods.

The World currently relies heavily on coal, oil
and natural gas for its energy. Fossil fuels are
non-renewable. Thus, they draw on finite
resources that will eventually dwindle,
becoming too expensive or have negative
environmental impact..

In Contrast, renewable energy resources such
as wind and solar energy are constantly

replenished and as aresult will never run out.
¢
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RESEARCH AND TECHNICAL TRAINING

DEVELOPMENT

urses develop technical skills (e.g. Subsea, Renewable) and

s W life-of-field.

.:QEDMurses are interactive with plenty of quizzes, group
iscussions, case studies, worked examp!es a;nd_ exercises. '

FEDDOQ'’S capability is founded on leading industry

personnel. With experience to develop innovative

solutions integrity standards and guidelines.

Oil and Gas is a high-technology industry, where
companies, scientists and engineers continually
challenge the barriers of what is possible to find
and produce energy. New techniques and
technologies discovered through R&D have been
vital in enabling the industry overcome current and
future challenges.
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FABRICATION
/CONSTRUCTION

FEDDO GROUP  form Joint Venture
Partnerships with reputable companies globally
by offering Fabrication /Construction
solutions.

FEDDO GROUP works with different operators
internationally to support a range of projects for
Fabrication/Construction.

FEDDO GROUP Capabilities include:

e Fabrication Works (Piping, Structural, E &)
Construction projects
Greenfield, Revamping and Modernisation.
E.P.C. Contracts or Specific Trade Packages.
Fabrication of Modules and Metering Skids,
both Offshore & Onshore.

e Offshore Integration, Hook-up Operations &

Commissioning.

e SIMOPS Operations
e RIGGING & LIFTING:

o Specialised personnel with renowned
competences.

o A large fleet of cranes and equipment, with a
wide range of capacities.

o Carrying out of various services: winch
hoisting, skidding, rolling, jacking, lifting
frame.

o Large expertise in delicate lifting and rigging
operations.

e MECHANICS - MACHINING:

o Installation: rigging, assembling and starting
up of all types of machines.

o Maintenance: refurbishment / repair on site
or in various equipment workshops:
machines, pumps, valves.

o Modern workshops equipped with all the
necessary means: machine-tools, machining
equipment, calibration of valves, metallizing.

e PIPING - BOILERWORKS

o Important resources and qualified
manpower.

o Qualifications to work a wide variety of
materials: all grades of steel,

o special metals, thermoplastics and
reinforced glass-fibre / resin and
aluminium.

o Large prefabrication capacities in-Country.
Competitive Value Engines

e SELECTED PROJECTS

Selected Completed Projects (2010 — 2020) - Gallery

Fabrication of LACT Crude Oil Metering
System - Phases 1 & 2-Emerson/NPDC
154,984Mnrs- 10.61MUSD
(2014-2017)

Ofon OFD3 — OFD5 Hook-Up &
Commissioning — Total E&P
150,000Mhrs- 22 S0MUSD
(2015-2016)

Egina FPSO Nigerian Content Fabrication
~Spools- Samsung HI
53,195Mrs- 5.30MUSD
(2015-2016)

Ofon Phase 2 EPCI Project-Total E&P
2.732MMhrs — $180.00MUSD
(2011- 2015)

¥
L] o ': "..n

B s e

Recovery of IDU FlowStation NAG Wells
Clough Creek Revamping & Reinstatement | Gas for Export at IDU Early Production-
Works - NAOC NAOC

62,000Mhrs-10MUSD
(2008-2010) (2010)

Revamping of Water Treatment Unit at
Ogbainbiri Flow Station-NAOC
24,000Mhrs

(2010)

OML 58 Upgrade Project-Total E&P
13,433 500Mhvs — 1.38USD
(2008-2015) JV wi Saipem
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ONSHORE/OFFSHORE PIPELINE

INSTALLATION

FEDDO GROUP execute project through its Global partner for the oil &
gas industry include onshore pipelines and facilities projects, providing
project management,

engineering, procurement,

commissioning, operation and maintenance services.

We can also manage Projects calling for the procurement,
engineering, installation and commissioning (EPIC) of both rigid and

flexible pipelines and subsea structures.

FEDDO GROUP Capabilities include:

Oil and Gas Pipeline

Flowlines & Associated Facilities

Trunklines Cuttings drying

Scraper Traps & Block Valves

Compressor & Pumping Stations

Pipeline Rehabilitation

Pipeline Laying, Fabrication and Construction
Flowlines Construction and Installation
Manifolds Fabrication and Installation

Pipeline Integrity Management: Strategy Formulation
Pipeline Leak Repair / Clamping

Pipeline Pigging Services

Fibre Optics Sensing Technology (Leak/Security
Detection Systems).

PIPELINE
INSTALLATION 84”

construction,

Project Description:
* Construction of 3 nos. 6 inches X 6km bulk lines
* 1 no. 4 inches X 6km from Owa-Aladinma to Obianyima
* Fabrication and installation of Obiayinma satellite manifold
» Construction of 2 nos 10" X 15Km bulk pipelines and 1 no 6" X
15km pipeline from Owade to Ogharefe
Type of Project: EPC
Location: Owa-Aladinma Edo/Delta State
Project Description:
* Clamping of 4 inches flowline 27L at Ekulama 1, OML 27
® Refurbishment of Fire water lines, Ekulama 1&2 Flow Stations
* Replacement for 3 inches Raw water supply line for Ekulama 2 Flow
station
Type of Project: Pipeline Maintenance
Location: Ekulama 1 and 2, Rivers State
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PROCESS AUTOMATION AND
CONTROL

FEDDO GROUP work with our partner to supply the following:

OPERATION AND B bncucoil sroms  allowis to! [
MAINTENANCE (O&M)

proximity, availability and flexibility.
e Multiyear contracts under highly diverse
FEDDO GROUP provides a comprehensive

contractual schemes.
e Multi-disciplinary routine maintenance

operations and maintenance service portfolio — Capabilities:

across most industry sectors. Our services can B s o reliabii . cora . \ .

be provided on a standalone basis as well as in o e e Process Autom'atlon solution from field to Control Room

a totally integrated fashion. Working in contracts. * E_"C'°5“"e/cab'“e.t Asse'_“'_“'V

partnership with operators and their service e Maintenance Services Support  / e Fire & Gas c.letectlon t.rammg

providers, we use our extensive knowledge and Consultancy (M.E..) : \“’na;‘t'::negp:;zl:"d el e

expertise to plan and execute a wide range of e Field Auxiliary Rooms

operations and maintenance activities using e Hoerbiger Spares sales and Service

best practice developed from many years’ e Electrical Service MARIN

experience in the onshore and offshore sectors.

OPERATIONS

We work with our partner to
supply the following:

CIVIL ENGINEERING
CONSTRUCTION

On-site, FEDDO GROUP performs world-class
maintenance, helping to minimize risks and
lower overall maintenance costs without

compromising on safety by making use of multi- EQU | PM ENT L EASI NG We work with our partner provide Our Civil Engineering Construction e TugBoats
skilled craft personnel. In select industrial Services and Infrastructure systems including Design, Analysis, and e  House Boats
dense zones,. Management of infrastructure from Roads (Rigid & Flexible
FEDDO GROUP through supplemental access to a Pavement), Piling and Foundations, Electric Power, Water and * Crew Boats

: comprehensive network of alliances have state of Wastewater, Communications, Transportation and Buildings and * Support Vessels
FEDDO GROUP teams are trained and ready to the art equipment that is competent to handle Facility . e
take on daily operations of facilities, including different types of drilling well services, rigging . g g o
facility management planning and control, services and many more. * Oil Spill Remediation

Project Description: Provision of Piling Services and load out quay (Tier 1 & 1l)

liveri f liabl i [ . . . .. . :
delivering safe, reliable and predictable output construction, blasting and painting And Provision of Industrial water

e Marine Diesel (AGO)

From handling feedstock, manufacturing and
production processes, to product storage
packaging and shipping, we take care of the
day-to-day operations

FEDDO GROUP Capabilities include:

e Plant or unit turnarounds as General
Contractor.

e Operations combining turnaround,
maintenance & revamping works.

e Proven methodology for preparation and
scheduling of works.

e Shutdown Engineering.

e Routine maintenance on production plants
and utilities as part of Fabric Maintenance
Contract

Wide selection of specialty equipment including:
roll-offs, end-dumps, tractor trailers, low boys, flat
beds, step decks watertight roll-off boxes, vacuum
boxes, vacuum tankers, vac-hoes, frac tanks,
clamshell boxes, indirect heating units,
NGL/propane transportation, Coral Barges and
emergency response vehicles.

Our wide range of Vacuum trucks is used to remove
drilling mud, drilling cuttings, cement, spills, and for
removal of brine water from production tanks and
they are available le for sale or rental.

At FEDDO GROUP, we continuously strive to meet
specified customer requirements and ensure
continuous customer satisfaction

Borehole/Treatment (Steel Casing)
Type of Project: EPC Contractor
Location: Snake Island, Lagos State

Project Description: Provision of Piling Services and load out quay
construction, blasting and painting And Provision of Industral water

Borehole/Treatment (Steel Casing)
Type of Project: EPC Contractor
Location: Snake Island, Lagos State

Supplies
e Portable Water supply
e Heavy duty equipment

rentals




FEam0 Engineering | Procurement | Construction | Asset Integrity | Oilfield Services
GROUP

GHSE
at e FEDDO is a certified
only imagine” - Quality Management

) FEJJO
Q" A acwm” G R O U P

‘\.,_J\'JY operations antl.:@ues
\\ e FEDDO up CORE CLIENT BASE

~ operates a ‘Safety
"\\ first’: no accidents; X 6 @ Shell Chevron
.no harm to people t2) TOTAL GAZPROM e

a

Ex¢onMobil ‘/ \

woodside v

differentiator
¥ commitment

et |
2 2 PETRO-CANADA
FTin ™

and values

PETRONAS



