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. 3D Cloud of Points .

Introduction

In the oil & Gas industry it is always challenging to visualize a full structure or pipeline section with precise
as built dimensions due to the limited visibility underwater and the limited accuracy of underwater
positioning.

But, wouldn't it be much easier if you can visualize underwater with the same accuracy

as onshore ?I'

The image is showing a bend in the fishing line in the scanned 3D model and the real live photo
on the right.
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Photo Realistic 3D Cloud (PRC)

Photo Realistic 3D Cloud (PRC) is a cutting edge innovative technology to scan complete
structures and pipeline sections underwater to create a 3D Cloud of millions of points
presenting the as-built of scanned object giving very accurate measurements more than 1/1000
(ex: Imm accuracy in a 1m measurement).

Using breakthrough advanced optical sensors and mathematical disciplines.

Equipment can be mounted on any size ROV.
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Photo Realistic 3D Cloud (PRC) Applications:

3D Subsea Structures As-Laid/As-Built visualization.
-

>
>
>
>

» Life time extension

» Spud-Can Locations

» Decommissioning
* Pipeline inspection

>

>

>

» Free span identification

* Onshore 3D Modelling.

[ ]
l ﬁMCS Copyright (C) MCS 2016, All rights reserved. www.mcsoil.com



—

=i
Structures Photo Realistic
3D Cloud of Points (PRC)

Appﬂcations
ey .

me, "

3D PRC Application

‘a g B

a g 1§ . W




3D Cloud of Points

PRC Benefits for Structural Reassessment and Life Extension

Rapid ROV survey technique that creates as built 3D models of current condition.

. Completes Diver less operation avoiding human error.

. Confirms as-built structural dimensions and configuration essential for life
extension modeling.

. Dimensional accuracy for replacement components (ex: boat landing, riser clamps )

assures items fit first time with minimum rework — minimizes installation time/cost.

PRC Viewer The Whole Platform created as 3D Solid
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PRC Benefits for Structural Reassessment and Life Extension

e Measure anomalies accurately which allows
determination of fitness for service (FFS) and
remaining life (RLA).

Conductor lack of Centralization

Debris in contact with the structure
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PRC Benefits for Structural Reassessment and Life Extension

Volume Quantification - Anode Depletion Measurements

As found shape for the anode will be presented in a 3D solid model to calculate the actual anode
depletion in comparison with anode design model.

PRC View Realistic View

As Found Anode 3D Extraction

www.mcsoil.com
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Subsea structure installation and Engineering Support

. Dimensional accuracy allows safe installation of new risers and equipment.

Case study: Installing a new riser on existing structure

The actual measurements are taken from as-found model (3D PRC Viewer).
Creating an installation plan for the new riser with exact fixation points.

Creating 3D model for riser Face Installed new riser on extracted face
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Riser 3D Metrology

3DReconstnuction - cloudpil |7 o

File View Help

| ¥
Total Points Count : 4910835 points
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Riser Buckling Measurement

[ - ratruction - chowd -

Total Points Count : 1551634 points
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Riser Buckling Measurement

PRC Report
Front View Side View
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Sample of PRC Report onboard
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Structure Photo Realistic 3D Cloud of Points (PRC)

Total Points Count - 40368377 points ;'.' -‘. _ ’“M'!
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Chain Inspection & 3D Metrology

;‘ 3DReconstruction - cloud.ply

File View Help

Zd| @,

Total Points Count : 2210378 points

nvidia quadro k620
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PRC Benefits for Pipeline reassessment & life extension

Out of straightness Survey (OOS) measurement in both vertical and horizontal
dimensions to determine the pipeline shape.

Total Points Count : 14276684 points
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PRC Benefits for Pipeline reassessment & life extension

Clear view and precise measurements for Crossing clearance through Mono Tunnel

I Recommtructon - paet Closn,

Total Points Count : 39737607 points
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PRC Benefits for Pipeline reassessment & life extension

A Sieds i 1052857
Distince 41481 ©° -

As buiId 3D models of current condition with
ability to import it to 3D CAD Model

Distance = 9.076

Measure anomalies accurately which
allows determination of fitness for
service (FFS) and remaining life (RLA).

3D visualization for pipeline to measure
weight coat change

Precise measurements for free span
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Case Study for Spool Metrology

The most common method of collecting metrology measurements is LBL acoustics.
Multiple acoustic ranges are collected between the transponders and then interpolated to

two flanges.

A lot of Equipment are required Such as :
e Seabed tripod stand
* Pipeline saddle tool
* Structures (specific interface tools required)
This tooling adds to the cost, time and also adds to the (C214)
overall risk i
* More than 12 hr. of Survey Vessel time is required ,
depending on water depth, visibility and number of
transponders utilized.
* Accumulated errors due to subsea noise =

Tee assembly

7211) R

* Require 3-4 Personnel onboard .

W
l Q'MCS Copyright (C) MCS 2016, All rights reserved. www.mcsoil.com 19



3D Cloud of Points

Case Study for Spool Metrology

Using 3D PRC in spool piece metrology is an effective technique in environments
with relatively good visibility where ;

* Few hours are needed for data collection and
report delivery.
* Provide dimensional accuracy up to mm.

e 1-2 Personnel are required onboard

Conclusion:

* Minimizing the time and cost required for
installation by saving significant ROV and vessel
time overall metrology campaigns.

* Avoiding human error.
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Case Study for Spool Metrology

_| 3DReconstruction - pset Clean

Total Points Count : 40176478 points
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Pipeline Photo Realistic 3D Cloud of Points (PRC)

12 3DReconstru
File Edit View 3D Help
05| 9 & .

Total Points Count : 29528579 points
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MCS PRC with Drones

MCS PRC equipped on Unmanned aerial vehicles (UAV) also known as drones is a reliable
solution to support operations onshore / offshore oil facilities by accessing areas that would be
difficult or impossible without extensive manpower and support without manpower and
support, by capturing / collecting enormous amounts of data in a short amount of time.

MCS PRC have a light weight which allows it to fly freely, also environment friendly in hazardous
locations; with no need to shutdown to get accurate measurements.
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MCS PRC Noise Enchantement Module

Before Enhancement
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3D PRC Added Value :-

1. Produce full set of as-found drawing Base line for subsea structures within mm accuracy
and precise 3D integrated model with all dimension.

2. Eliminate the need for verification as built visits, whenever new installation needed as it
Eliminate the necessity for frequent Vessel visits for physical measurement.

3. Faster, diver-less and more accurate approach than conventional way for collecting as-
built/as-found information avoiding any human error.

4. Precise 3D reference for all features position/orientation; convenient for future
construction/maintenance (i.e. riser installation, flange/clamps fabrication).

5. Database can integrate within the IDMS.
6. In-depth Integrity assessment & life time extension.

7. PRC equipment can be mounted on ROV or divers .

Concept:
Only one PRC inspection to be executed during normal GVI inspection, is a life

time supply for as-built/as-found information.
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ROV Interface

Network switch installed in
ROV Control Van connected
to Computer with MCS PRC
both are plugged on UPS
for sudden power failures

Photo Realistic 3D Cloud of Points Connectivity Diagram

No complicated IT hardware is required for i 1} on ROV, Only network switch with fiber
port supporting DWM fixed in any isolated space , Switchisonly 11.8 x 15.2x 10 cm

Can fit in Spare Survey POD, It require a dedicated fiber cable and power cable only

Fiber Optic connection

Gigabit Ethernet Cameras require power cable
connected to cameras bulk heads

Gigabit ethernet

Network switch
installed in ROV
Survey POD

will Be
lled on ROV

Requirements
« Dedicated Fiber

Optic connection
* 24VDC Power
Connection

Fiber Optic cable at termination
Junction Box connected to
Network Switch

Network Switch can fit inside the spare surv. POD

b1
Network switch dimensions are only
11.8x 15.2x 10 cm i
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