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What is
Freedom?

An autonomous underwater vehicle (AUV) for
pipeline inspections which offers the data
resolution and completeness of coverage in a
single pass usually only obtainable using an
ROV, but with the speed and efficiency of a
traditional AUV

Unlike conventional AUVs, Freedom™
precisely tracks the pipeline, reducing the risk
of customers’ inspection programs
subsequently requiring an ROV support
vessel to complete unplanned work.

FEATURES

Fast low altitude single pass inspection with
obstacle avoidance.

Automated flight control to optimize data collection
using advanced pipeline tracking algorithms.

Sophisticated detection behaviours optimize data
gathering for pipeline burial, crossing and free
span occurrences.

oceaneering.com/ROV
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Freedom Hugin AUV Typical WROV
Hovering Capability Yes No Yes
Survey Proximity 3-5m 8-10m 1m
Prelim Data QC 1-2 hrs after recover 5-6hrs after recover Real Time
Survey Speed 3kts 3.5kts 1.5kts
CViI of Points of Int. Auto triggered No Manual
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Freedom AUV/ROV — Benefits

IO DN

Oceaneering's Freedom Pipeline Inspection AUV offers the data resolution and
coverage typically obtainable in a single pass by a ROV but at the speed of an AUV
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Vehicle Behaviors Y A

Obstacle Detection

Autonomous Behavioral Features and Avoidance

Docking

* Horizontal Docking

* Vertical Docking

Inspection

Pipeline Detection

Pipeline Acquisition
Pipeline Following
Pipeline Burial Orbital Survey I I
Pipeline Crossing Detection

Pipeline Crossing Inspection Pipeline Burial

Freespan Detection Freespan Detection

Freespan Inspection I I D I B
Obstacle Avoidance

O Known Object Avoidance
0 Unknown Object Avoidance ‘

Crossing Detection




¢ MODE: AUTONOMOUS

Freedom: - Freespan Behavior e«

Freedom Freespan Behavior Triggers

* Geolocated — based on pipe file / customer instruction
*  Onboard-Triggered

FREESPAN INSPECTION BEHAVIOUR INITIATED

Freedom Onboard Triggered Freespan Behavior (Algorithm). SURY e e

We take the swath at 10Hz from MBES

Freedom uses the swath width to average the seafloor and to create an approximation of the seafloor.

Freedom identifies the top of pipe withing the MBES

Freedom calculates the distance between these points and compares it to the customer informed pipe diameter - If greater
then we initiate a counter for length.

When the length counter exceeds the customer defined Freespan trigger length (e.g. 16m).

Freespan behavior shall be triggered once the vehicle reaches the touchdown.
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Technical Readiness Level Assessment

Phase TRL Development Stage Development Stage Definition

1~ T
: Oct 2023 First Implementation First Commercial Industrial project completed.
June 2022
Demonstration Projects Designed and built as a production or full-scale prototype with full scale interface and
Development (Production system interface tested).  functional testing but not usually in the intended environment.
Research

Basic Principles
Basic engineering principles observed and reported within white paper, patent, or other such

(Basic research and development in paper.

papers).




Vestprosess 12.75 in Gas pipeline Profile

KP 13.274 to KP 19.274
-200 T T




Temperature:10.5°C 2023—02—-02 13:12:45 Depth:—24.2m

Heading:325° Pitch:—13°




Methane Leak Detection Testing




The first variant of Freedom is now ready and has
0 1 started undertaking pipeline inspection scopes. :

:

N> -«
Freedom has completed a rigorous
O 2 customer witnessed technical maturity

assessment program

Oceaneering is still at the beginning of its
underwater autonomy journey
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Connecting What’s Needed With What’"s Next™




