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Superior Survey ROV DEEPOCEAN

Background

 DeepOcean has had a survey ROV on the drawingboard for many years, and we
have finally managed to realise it!

* Long internal design process (started in 2006!) — with many «interesting» shapes.

« Contract with Kystdesign signed April 2014, detailed engineering started 1st
September 2014.

« Superior ROV was delivered to DeepOcean in June 2015 after a successful FAT.

o SAT performed in July 2015.




Superior Survey ROV DEEPOCEAN

Main Design Requirements

« Large, stable vehicle with optimal placement of sensors for acoustically silent
environment.

* Reliable construction, capable of 24/7 operations all year around in the North Sea.
* Acoustic survey speed of 4 knots at 400m.
« Autotrack, plus autoheading, autoaltitude, autodepth, etc.

« Capability of performing «traditional» visual inspections with 3 cameras close to the
pipeline, with the ability to carry a TSS pipetracker.

« Latest generation survey instrumentation (MBEs, INS, lasers, video-cameras, still-
cameras etc).



“Survey” ROV Evolution DEEPOCEAN

Scorpio - 1980

Solo 1-1984

HIROV — 1998-2000

Solo 2 - 2001
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And now! DEEPOCEAN
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October 2015 — Mob for Statoil DEEPOCEAN

e The Superior was mobilised on the
back deck of Volstad Surveyor and
calibrated in Haugesund for the Statoll
Frame Agreement.

* Three types of jobs were performed by
the Superior:
* Visual pipeline inspection
e (Visual) Pipetracker survey
* Acoustic Deep Water survey

«  Plus a short acoustic survey test




Calibrations & Acceptance test

Full set of ROV dimcon, calibrations and acceptance test
performed in and near Haugesund

2 INS’es (Kongsberg HAIN and IXBlue ROVINS)
combined with 2 dopplers meant a minimum of 2 ROV
doppler calibrations!

During the acceptance test it became evident that HD
video was required for video eventing. Recording this
format to MPEG2 was not the optimal solution, and did

give us some iSsues. (Statoil’s latest revision of TR2234 opens for
recording of H264.)

DEEPOCEAN




Visual Pipeline Inspection DEEPOCEAN

Visual Pipeline Inspection was performed with an average survey speed of 1.5m/s
(-3 kn) over a distance of 44km. SSS and MBE data were of high quality, with limited
data cleaning required. The achieved DTM grid cell size was of 0.1m x 0.1m.
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Visual Pipeline Inspection DEEPOCEAN
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Visual Pipeline Inspection DEEPOCEAN
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Visual Pipeline Inspection DEEPOCEAN

SS001_GNSS.db
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Visual Pipeline Inspection - Ecotone DEEPOCEAN

« During the visual survey Ecotone’s hyperspectral camera was mounted on the ROV,
« They are still working on UHI classifications, but below are some preliminary results.

RGB visualisation UHI Classification

Video




(Visual) Pipetracker As-Built Survey DEEPOCEAN

* A (Visual) Pipetracker As-Built survey was done on a 106 km long 12" pipeline.
* Most of the pipeline is trenched and backfilled, in some places as deep as 1.5 m.
* The trench made it difficult to locate the pipetracker close to the pipeline

« The design of the pipetracker mounting frame proved to be functional and in no
conflict with the simultaneous recording of MBE data (we typically see continuous
stripes in the DTM due to pipetracker beams shadowing the MBE data).

« The design appeared to be somewhat wiggly: however during survey it was stable.

« Except when running into a gravel heap!




(Visual) Pipetracker As-Built Survey DEEPOCEAN
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(Visual) Pipetracker As-Built Survey DEEPOCEAN

Depth (m)
388.55
3B88.66

| 388.76
388.87
388.97
389.08
389.18
389.29
389.39
389.50
389.60
389.71
389.81
389.92
390.02
390.13
390.23




(Visual) Pipetracker As-Built Survey DEEPOCEAN
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Acoustic Pipeline Inspection DEEPOCEAN

* Acoustic survey of infield lines with the skid off.
* Finished off with some high speed acoustic tests / survey




Acoustic Test DEEPOCEAN

» Site survey
o 4 parallel lines — 15m altitude — pipeline crossing
* Average speed of 2 m/s, with a max speed of 3 m/s

* Flat seabed — still very few artefacts in the MBE data. Pipeline position for the
crossing pipe is matching very well between the different lines

» Sidescan data shows very good positional correlation with MBE data.




No issues? DEEPOCEAN

* S0 - no problems?

« Sure there were, but mostly small items, and all projects were completed with a
minimum of downtime.

* Filechanges! (not noticable with slow speed)
* The video (format) —
« Autotrack wanting to do a 359 degree turn! =




To be done DEEPOCEAN

* New launch and recovery system with running latch

e Integrating LARS & ROV inside vessel
* Integration of CATHX Ocean High definition laser profiler and stills camera system
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ITMS — sometimes in the future? DEEPOCEAN

« Semi-autonomous TMS system with hydrodynamic shape and depressor features
and constant tension on tether are new additions to concept.

Proposed high speed Survey ROV concept

Acoustic tracking _,,..-’f”"'f’
system

Semi-
Autinomous

Survey ROV




Conclusions DEEPOCEAN

« All types of surveys were performed at a significantly higher survey speed than we
normally do.

« Autotrack is an absolute requirement at high speed (also during pipeline surveys).

« Calibrations, including time synch are critical, as the higher speed is much more
unforgiving!

e HD video required:1920 x 1080p x 30fps, or possibly 60fps

* In general the data quality is very good, so processing is faster, but still needs to be
reported.

* The vessel is critical for being able to maintain a high speed.
* Launch and recovery more affected by weather, new systems being developed. )

¢ One week SAT and testing — then straight on job! é@é

« Fast ROV surveys have been done before as well, but what about the data quality and
expectations?
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