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U Role of Inline Inspection (ILI)

A Inspect and analyze pipelines
A Reliable & Accurate data to assess + predict potential

Maintenance

issues
A Enhanced Profitability via effective Pipeline Integrity U Delivering actionable insights to enable decisions that
Management promote environmental and public safety
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Pigging in the Arctic Circle

1. Project background
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Project background — Goliat Field 2017

U IKM Testing ITT for ILI survey - 10”"x7km Gas Injection Line
A SOW initially scheduled to be performed in Aug/Sept 2017

A Temporary subsea trap (PLR) to main deck onboard the Goliat Preparation
FPSO:

0 Assess the internal pipeline geometry
o Create a pipeline tally

0 Detect metal loss defects

o Map the pipeline route (3D) Data Analysis

A E_I IKM was the EPC and

IKM Testing AS

A % VarEnergi the Operator

var energi

A Competitive tender process
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Goliat Field & 10” x 7km Gas Injection Flowline
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A Goliat Field located in Barents
Sead

A £50 nautical miles NW of
Hammerfest, Norway

A Water Depth of 430m
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A Eight templates in total:

A 4 x production templates

A 3 x water injection templates
A 1xgas injection template

Water
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Template F—/

Operational since 2016
Max. Pressure: 170barg
Seabed ambient [/ 5°C
Nominal WT - 14.5mm
Velocity 0.3 - 0.5 m/s
Pipe type: Seamless

Baker Hughes S3



Pigging in the Arctic Circle

2. Planning & Preparatory work - 2017 ILI Program
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Line length

2017 Inspection preparation —Tool build
IKM tool build 10” MFL4 Inspection Train

Steel grade

Manufacture type
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Trap data MV Magnetizer Vehicle
CcVv Caliper Vehicle
. v Instrumentation Vehicle
Min/Max bore EBV Extra Battery Vehicle
IMU Inertial Mapping Unit
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Execution of ILI Operations

U Delivery of ILI tool and support equipment
A To IKM Testing onshore facility at Hammerfest
A 1Ll loaded onto Deep Ocean vessel Edda Fauna
A Receive equipment mobilized to Goliat FPSO

U Launch and receiver co-ordination (MFL)
A Subsea PLR pre-loaded with MFL inspection vehicle
A PLR lowered and connected to subsea manifold

x ! Goliat FPS0

@ ~ [
@ 1 Bpprox 4255mMSL J Esv

Clstand
tree

(=]

e et et e P it i P i,

10" Gas Injection System

s Length: ~7 041m - Volume: ~370m’

Temporary pump package

Key Challenges

Logistics

Support vessels
Operations window
Parallel operations

Two inspection vehicles

Weather
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U Critical analysis of gauge plate results — 2017

A 215mm diameter aluminium — 4mm thick
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