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Timeline

Early Years
(pre-2010)

O

Full man-entry
scope (Intrusive
Visual Inspection-—
IVI)

Very basicreporting

Few images

NIl Established
(2010 - present)

Full man-entry scope
to support NIl

Reporting increasingly
comprehensive

Large number of
images

)

Digital
Reporting

RVI + NIl
The Future?

Ca

Reduced man-entry

Inspection & Reporting
tailored to each vessel /
tank

360° video & laser
scanning potential
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Inspection Planning

— Preparation is key to a successful inspection

* NIl only able to give equivalent integrity assurance to IVI if you can demonstrate that you
can find what you’re looking for.

— Review RBIl information
* Knowledge of the vessel history
* Understand the potential damage mechanisms
* Taking into account access restrictions as well as damage mechanisms

* Supplement RVI with NIl if required to achieve appropriate inspection
coverage

RVI can be used to bridge the gap between IVI and NII.
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Test Separator RVI

Height 5m

Diameter 1.2m
=mm Energy



Workscope — Test

rator

VESSEL INSPECTION INFORMATION SHEET
CHRYSAOR
Sheet
ASSET / PLATFORM Lomond Vessel LOM-V-0202 Test Separator Stat Bl
atus
Summary Info
spection Type Internal Visual Inspection WA- esign Code BS 5500 Cat 1 Construction Date : 1991
Inspection Type [FF - M1 and K2A TA- 7 TA-1837399 [Manuta Motherwell Bridge Vessel Shell Material @ BS 1501-224-4908 LT50
Inspection Type |Borescope TA- 1 TA-1838971 |Design/Opp Pr. 73 Barg 1o I Vessel Shell Thickness : 34mm
Inspection Type [Manway Door Camera TA- 6 TA-1837398 |Design Temp. : -10/125 S5 27.8mm
= ic ——) Operating Temp| 93/55 C Internal Lining/Cla es - (3mm) 904L SS
PMR Nui |PM Number & ize Vessel : 1343mm O/D x 4200mm T/T |[Internal Materials :
i Vert | Steel Skirt Internal Bolting / Supp : 316L
Other Related WO'{  See Ma Corr. Allo — mm System: 2
ONE 10:170-LOM-2013-PS TTe0miag) insulated
Man entry Not Required ] L5 5ins pection ‘08 Inspection Type Internal Visual Inspection
Scope Internal IVI \ Borescg
ctivity : VI inspection using RVI equipm?r\ Required|Optio & Ins pectlon Type FF - M1 and K2A
Isolation and Entry Vessel to be isolated and Nozzle/Manway opened. No man EW K2A & lnS pect [ on Type Borescope
Complete Completd Comment .
£ ° ° Camera Access: & Inspection Type |Manway Door Camera
2 Furniture Welds
E Nuts Nozzle
° and edge &
Inspection Prompt g Bolts bore Access & Service Requirements
K . Stand off
3 [Coatine Phota Scaffolding (ext] Hop Up Platform/Scaffold |Internals Removal N/A
s Shell
EY and COE
© Heads Rope Access : Not Required Internals Removal N/A
FF Inspection : Yes - as per sheet 2 Flange Faces : As required Internal Staging N/A
Photo's & Video : Photo's and Video required for each inspection activity De-insulation : N/A Internal Access N/A

Scope External

Last Inspection, Known Anomalies & Modifications

External CVI
External CVI

UT inspection
Supports
External Bolting
Check & Review
Nameplate
Photo's & Video

Not part of this scope

*Last Inspection relates to last VI or RVI

Not part of this scope

IVI 2005 - CVI -LOM-GVI-14-0237 Internal : Vessel shell , circ, longitudinal, nozzle and attachment welds

were in good order as were all fittings. The vessel material is stainless steel lined.

Not part of this scope

Not part of this scope

IVI - RBA states The next major inspection should be scheduled for the 2011 shutdown.

Not part of this scope

This vessel was subsequently reviewed on 23/03/2011 which concluded to defer the next IVI until the 2012

Photograph of nameplate

could be found for this vessel.

As required

hut-down, unless an earlier inspection is driven following the bridle assessments. No Inspection report

Created by Calum

O'Brien

Checked by David Emery

Approved by

CHRYSAOR



Equipment — tor

Non ATEX Rated — Gas Test prior to inspection

External Lighting System Integrated Lighting System

Gimbal mounted Integrated Pan / Tilt

No Optical Zoom 30x Optical Zoom

4k Video Capable HD Video Capable




Execution - TestiSeparator
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Laser Scan — =

In partnership with the OGTC and GDi a laser scanner was deployed within the Test Separator
The scanning was carried out by Matrix Al technicians



Laser Scan — 3D Maeadel — Test Separator



https://gdi.vision/asset/08d7ae03-8778-36b9-54b7-d87ef8f89bae/scan/08d7af17-7ce9-8714-fb82-b6130555ed15/viewer?annotation=08d80164-d658-9d78-9058-0ff7fa40cd8d

Laser Scan—-(C ost Separator

CHRYSAOR

An attempt was made to determine the vessel ovality
Difficult to quantify with certainty due to noise

A vessel with a less reflective surface would have produced more favourable
results



CHRYSAOR

st of the camera




Laser Scan — Tilted Plate Separator

Laser scanning more successful than the Test Separator with
measurement of pitting possible



Potable Water Tanks RVI &

Height 7.5m

Diameter am
=mm Energy



NVater Tank

Non ATEX Rated
External Lighting System
No Optical Zoom - fisheye
4k Video Capable
through 6” Nozzle used for Hypochlorite

Telescopic pole required




Execution —
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Very simple method of inspection

Used for inspection of equipment throughout the platform



Results — Potak




Summary - . > CHR;"::{;\OR

Historically, this inspection would have required draining of the tank
followed by entry through the manway

GoPro imagery was more than adequate
Imagery used to scope Fabric Maintenance scope

Use of GoPro has resulted in reduced labour and hours



Diesel Tank UAV

Height 30m

Diameter 3m
=mm Energy



Equipment —

Non ATEX Rated
Integrated Lighting System

4k Video, FLIR Camera & Photogrammetry capable




EXECUtion - E i CHRYSAOR

Elios 2 drone inserted through Manway at base of tank



RESUItS - Die CHRYSAOR




Summary - D CHR\"::;\OR

Historically, this inspection would have required man-entry with either Rope
Access or Scaffold

Rapid inspection when compared to traditional visual inspection

Clear imagery with ability to size defects



CHRYSAOR

Thank you for listening

Any Questions?
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