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Eduardo Merhi, Head of Flexibras Project Management Department

Monica Mesquita, Brazil QHSE Superintendent
Investor Day in Brazil October 4, 2011
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III Flexibras at a Glance
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Inaugurated in 1986
= Location: Vitoria
= Over 3,300 km flexible pipe manufactured

Products
= 2 flexible pipe production lines
= DTS (real time riser temperature monitoring system)

= Cold lamination unit for flexible raw material (Zeta
profile)

* Thermoplastic umbilicals and ISU® (Integrated
Service Umbilical) production capability

Logistics base

* Integrated into the company
= 350 ton handling capacity

= 2 front load capacities

Flexibras test center
= Qualification of flexibles for Pre-Salt
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Flexibras Map

test workshop

Manufacturing

storage area
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III Technip: Strong Commitment to HSE

“I want Technip to become the
reference company in Health,
Safety, and the Environment.”

Thierry Pilenko
Chairman Technip Group
PULSE event Aberdeen June 2008
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III Technip: HSE Management System

Responsibility
Training, Competency

Monitoring, Corrective Actions

Audit & Inspection

Technip
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III Law Monitoring & Risk Analysis
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By August 2011, Technip Vitéria Team has By August 2011, Technip Vitéria Team
analyzed: has conducted:

= 155 Federal Laws = 140 Safety Analysis

= 32 State Laws = 139 Environmental Analysis

= 18 Municipal Laws

= 49 Environmental Permits
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Technip Brazil: HSE Tools

DAILY SAFETY MINUTE

Objective: Promote daily HSE
awareness before working

HSE MONITOR

Objective: Enhance HSE awareness
and to promote behavior change

Fabiano
Equipe Flexibras
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FOCOS

Objective: Map safety behaviors
through observations

Focol

SAFETY MENTOR

Objective: Instruct HSE practices to
new employees in order to prevent
incidents ;




III Flexible Pipe Manufacturing Process

= Customized design of each layer as per
projects requirements (such as: fluid
composition, water depth, pressure, etc...)

= Raw material purchase as per customized
design

= Machine set-ups to adapt to different products
= Production layer by layer
= Tests

= Storage

[Customized products

Technip
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Layer 1: Carcass
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Radial resistance (collapse,
installation)

Harsh corrosive resistance

Process reliability

Large range of raw material

Large diameter

Technip
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Layer 1: Carcass Profiling Machines
SP-20, SP-16 & SP-6

New SP-20
Inaugurated in 3Q 2010
Biggest machine in the world

Meet harsh pre-salt corrosion
requirements

Deepwater solution
Great resistance to collapse
Flexible pipes diameter up to 20"

New machine: SP20

/D

Cold-forming a flat steel strip through a set of profiling tools to
reach a specified profile

Technip
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Layer 2: Pressure Sheath

Pressure sheath

Internal leakproofness

High temperature resistance

Large range of thermoplastic
polymers raw material

Large diameter

Technip
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Layer 2. Pressure Sheath Extrusion Machine
G-153 & G-201

Wide range of extrusion heads
to allow processing of large
numbers of polymers

Technip
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II Extrusion Quality Control

Ultra sonic thickness measure Bubble detector (OPUS)

Non-destructive tests combined with destructive test to
guarantee the quality of the layer

Technip
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Layer 3: Zeta / Spiral

Zeta / spiral

= Pressure vault
= Patented wire profiles

= Fatigue corrosion resistance
solution

= Ultra deepwater solution
= High pressure resistance
= Large diameter

= Raw material manufacturing
capacity (Zeta profile)

Technip
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III Layer 3: Zeta / Spiral
Spiraling machines SP-5 and SP-12
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12mm thickness Zeta profiles for ultra
deepwater and high pressure services
(water injection)

SP-12: Zeta 6.2 up to 12

Technip
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Layer 4: Armours

Armours

Tensile loads resistance for
deepwater services

Various types of armours

Large range of raw material

Large diameter

Technip
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III Layer 4: Armouring machine

Machines ready to process special wires with high
corrosion resistance for Pre-Salt

Technip
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III Layer 5. External Plastic Sheath

Yi » . ey External Plastic
L/
4\

= Protection
= |nsulation

= Other sheaths may be
added to manufacture
products meeting client’s
requirements

Technip
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Mounting / Marking / Acceptance Test

= Mounting
= Termination adapted to Client's
specifications
= Each flexible pipe layer individually
connected to the end-fitting

= Marking
= ldentification of the line
= Testing

= 24 hours hydrostatic test at 1.5x
design pressure

Technip
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III World-Class Qualification Test Center in Brazil...

- 3

Dynamic Fatigue Tests (700 tonnes) 2 Burst Test

Bending Tension Benches Hyperbaric Chamber Collapse Test

I: ...to continuously develop new flexible pipe technologies
Technip
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