™ ;
Client MEC Comb'l Crawler Page 1 of 23 00%°%%%0,,
Inspection & %,
@ [ ]
: o . Report: No KXXX- | & e
Offshore Field Pipeline Inspection Report L5INT innospection
: ™
Using MEC " and UT
Prepared for
CLIENT
Final Report: KOO1-15INT-B
Author Checked Approved By
Rev Document Date
Name Signature Name Signature Name Signature
0 Issue to client K.R AS AB 4.2.2016
for comment
Name Position Signature
A.B Group Director
K.R Director R&D
L.S NDT Technician (ET PCN Level 2)
Disclaimer

The information contained in this document may be confidential. It is intended only for the use of the named recipient. If you are
not the intended recipient please delete this document. If you have received this document and are not the named recipient,
any disclosure, reproduction, distribution or other dissemination or use of the information contained in this document is strictly

prohibited.

© 2016 Innospection Ltd

Confid

ential

Report No. KXXX-15INT




Client

MEC™ Combi Crawler
Inspection

Page 2 of 23

Offshore Field

Pipeline Inspection Report

Report: No KXXX-
15INT

innospection

Contents

1.
2.

2.1
2.2.
2.3.
2.4,
2.5.
2.6.

3.1
3.2.
3.3.
3.4.
3.5.
3.6.

4.1.
4.2.
4.3.
4.4.
4.5.

Executive Summary
Inspection Execution

Task

Inspection Object

MEC Equipment

Ultrasonic Equipment
Mobilisation and Preparation
Execution and Performance
Results

Section A

Section B

Section C

Section D

List of ME®"and UT Indications

Conclusion

Technical Details of the Instrumentation

5SE0ONRLIIAZY 27

Equipment Calibration

Analysis Procedure

Accuracy of the measurement

G§KS a9/ u

Description of the MEC Combi Crawler Tool

© 2016 Innospection Ltd

Confidential

¢SOKy2t238

© © © © © O U O U W W W w

N NN B B BE R e
B B B © 0 0 ~N N

Report No. KXXX-15INT




™ R
Client MEC Comb'l Crawler Page 3 of 23 00°%%%%,
Inspection & %,
@ [ ]
: o . Report: No KXXX- | & *
Offshore Field Pipeline Inspection Report 15INT mnospectlon

1. Executive Summary

The XXX pipeline was inspected with the MEC-Combi Crawler by means of Magnetic Eddy
Current (MECE) and ultrasonic wall thieckoness me
data is of very high quality.

The inspection of the subsea pipeline has revealed an early stage of internal pitting
corrosion detected with the MEC technology. The depth of a few pits reaches 25% of the
wall thickness. The affected areas run as axial bands along the pipeline. All inspected
sections are affected with section B (Low Point) the most.

2. Inspection Execution

2.1. Task

Innospection Ltd. has been asked by Client to inspect several sections of subsea pipelines in
the XXX field offshore Equatorial Guinea. The task was to scan the pipeline externally with
the MEC-Combi Crawler on the full circumference to find internal corrosion. It was assumed

thatsocal |l ed channelling or 6 o06clock corrosion i
corrosion can manifest itself as a chain of small pits as well as a smooth groove along the
bottom of the | ine, a combination of MECE and UT

2.2.  Inspection Object

The inspected API 86 6 p irgne froim the Manifold to the XXX FPSO in the XXX Qil field
in West Africa. It has a length of 8128 m. The rigid steel pipe section is 7357 m with a
nominall wal | t hi crim.els 5 exterdally i coated( WitB .a 7three layer
Polyethylene coating with a thickness of about 2 mm.

As a gathering line the XXX pipeline is non-piggable. It is accessible externally on the
seabed at a water depth ranging from 205 m to 475 m. The schematics and the mapping of
the pipeline are shown in Figure 1 and Figure 2.

© 2016 Innospection Ltd Confidential Report No. KXXX-15INT
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Schematics and Data
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Figure 1: Schematics of the XXX pipeline
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Figure 2: Map of the XXX pipeline.
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2.3. MECEquipment

The MECE inspection technology was used. For the subsea deployment a suitable tool
(MEC Combi Crawler) was designed and built. The MEC Combi Crawler tool has the
following technical parameters:

MEC Combi Crawler tool: Hydraulically driven crawler to be attached to a
horizontal or vertical pipe from the outside. The
diameter is adjustable. The tool weight is 265 kg in air
and 20 kg in water (adjustable by modular buoyancy). It
has a length of 120 cm, a width of 60 cm and a height
of 40.5 cm.

Sensors: Eight Sensors of type FIT22. The unit covers a
circumferential width of 180 mm.

Scanning Speed: up to 30 m/min or 0.5 m/s
Eddy Current Instrument: MEC-1Q Data System
Software Version: Innospectit Version 2.6

For more detailed information on the MEC Combi Crawler system refer to Section 4.

2.4.  Ultrasonic Equipment

To back the MEC technique up with absolute wall thickness and stand-off data, an ultrasonic
sensor array system has been added to the scanner in combination with cameras.

Data Unit: 8x Sonotech S80
Probe: 10 mm Perpendicular Pulse-Echo Technique
Software: Innospectit 2.61002

The sensor array was mounted onto the MEC-Combi Crawler tool and the data acquisition
was performed in parallel to the MEC measurements. The width of the UT array is only half
of the width of the MEC-Sensors.

2.5.  Mobilisation and Preparation

Verification Test

The tool was tested in the Oceanlab in Newburgh near Aberdeen on the 28" and 29" of
October 2015. The mechanical operation and the data acquisition were tested in a water
pool. The operation was demonstrated to Client and ROV Supplier on the 29" of October
2015.

© 2016 Innospection Ltd Confidential Report No. KXXX-15INT
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Inspection Team

The inspection team was made up of the following people:

L.S, NDT Technician (Eddy Current PCN Level 2 - 302070)
M.M, Electronic Support Technician
A.S, Project Manager

Mobilisation Dates

The equipment was mobilised on the 9" of November 2015 to ROV Supplier who organised
the shipment to Equatorial Guinea. The inspection crew was mobilised on the 10" of
December 2015. The crew was mobilised to the vessel on the 11™ of December. The XXX
pipeline was inspected on the 16™ and 17" of December. The equipment was received back
to Innospection operations on January 20" 2016.

Preparation and Cleaning

Prior to inspection, the pipeline sea bed had to be removed and the pipeline had to be
cleaned. The seabed intervention was done by water suction. The resulting free span of the
pipeline was smaller than planned, but sufficiently long for the full circumference inspection
on a few meters.

The cleaning was first done with water jetting by the ROV. The final cleaning was done with
a wire (ACheese Wire Methodo).

Procedure for Calibration and Set-up

The preparation and inspection of the risser was

- Inno-PSIoPIP-001-08-SLOFECE I nspection Equipment on EX
Applications - Rev 5
- Ultrasonic Inspection Procedure No. InnoUT-001-10Rev-1
- OP.151127XXXField-SubseaPipelines
The tool was calibrated on site with suitable calibration coupons. The calibration data was
saved and later used to adjust the settings of the inspection data.

2.6. Execution and Performance

ROV Operation and Scanner Movement

A work class ROV of type Centurion 21HD was used for placing the MEC-Combi Crawler
onto the pipe. Once deployed on the pipe the crawler can run in axial and circumferential
direction to find the optimum position for inspection. The inspection is done by running
axially. In some cases the run was rough due to imperfect cleaning. The passing over field
coated areas (girth welds) was avoided. Hence no girth weld signals are visible at any
position in the data. The length of the scan depended on the accessible length of the
pipeline.

© 2016 Innospection Ltd Confidential Report No. KXXX-15INT
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The resulting speed of the scanner was in the range of 0.2-0.3 m/s (12-18 m/min). A sample
speed profile is shown in Figure 3 which is taken from scan 13 of section B.
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Figure 3: Speed profile of ruynB-13(406 <cl oc k) .

Sections and Tracks

Four sections have been selected for the inspection. From an integrity point of view they are
most critical or most likely prone to internal corrosion. The location of the section is indicated
in the pipeline route map in Figure 2. The direction of scanning has always been towards the
FPSO, i.e. in the direction of flow.

Section Pipeline Water No. of Max. Inspection Comment
Position depth tracks | Distance Date/Time
UTM and KP covered
Coordinates [m] [m]
A EXXXX 217 m 13 . 17.12.2015 n ority 2
iser (priorit
NXXXX 0.2 km 8:12 till 8:36 (P y2)
5 EXXXX 390 m 10 o 16.12.2015 Low Point
NXXXX 2.6 km 17:33 till 18:47 (priority 1)
c EXXXX 380 m 15 . 17.12.2015 Mid point
NXXXX 3.5 km 13:19 till 13:44 (priority 4)
5 EXXXX 362 m 15 5 17.12.2015 High Point
NXXXX 5.2 km 11:34 till 12:03 (priority 3)

Table 1: Overview of Sections inspected on the XXXX Pipeline

© 2016 Innospection Ltd Confidential Report No. KXXX-15INT
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Video Surveillance

The ROV as well as the MEC-Combi Crawler are equipped with video cameras. The video
footage of the complete operation was saved and reviewed for the data analysis. The video
yields information on cleanliness and smoothness of scanning motion.

17-12-2015 Thu 08:28:08

Kamera 02

Figure 4: Camera View on Section A of XXXX pipeline

Data Quality

The data quality is good for all three sets of data on all of the four sections. The video data is
showing the tool deployment and scanning motion. In a few cases suspended dust impedes
the view.

The Ultrasonic data shows only little echo and coupling loss. The UT stand-off data is
sometimes affected by the coating. The detected entry echo may refer to the surface of the
steel pipe or the polymer coating. Keeping this in mind, all values can be interpreted
correctly. The unevenness of the coating is often visible in the stand-off data of the UT scan.
The wall thickness data shows nominal wall thickness most of the time. The echo loss ratio
is less than 5%.

The MEC data is of high quality. Due to the high overlap all positions on the pipe have been
covered at least twice and in some cases four times.

© 2016 Innospection Ltd Confidential Report No. KXXX-15INT
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3. Results

The following pages show the scan results. The distance starts at the datum point and runs

in the positive directions towards the FPSO. The orientation increases clockwise when

l ooking downstream. Th e iooto degreesis showum in thé upmeblaftl o c k pc
corner . Here 3 o06clock corresponds to an orient .
do not correspond exactly in the position for two reasons. First the Sensors are offset to

each other. In addition the data recording is not started at exactly the same time. Tracks may

thus differ slightly in length and position. There is one wall thickness legend for the MEC

data in % of the wall thickness and one in mm for UT. The standard stand-off happens to be

in the range of the nominal wall thickness; hence only one colour code is used for UT. In the

UT colour code loss of echo is displayed as zero wall thickness in dark colour. Also there are

a few echo misinterpretations due to the coating leading to some steps or unreasonably low

values (in particular in Section B 1 1  o.6Referdocligt of indications (3.5) for detected

defects.

3.1. Section A
3.2. Section B
3.3. Section C

3.4. Section D

© 2016 Innospection Ltd Confidential Report No. KXXX-15INT
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