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EELUME
THE NEXT GENERATION IMR TOOL
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* Eelume: Concept and products

* Value proposition, markets and applications
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* Development and testing
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* Current projects
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Eelume SuBSEAINTERVENTION
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Exten5|ve development and testing over the last 5 years
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Q;; Articulated body
" + Enables intervention (dual robotic arm)
= i & » Orient sensors and payloads
5 * Adapt shape to situation
«~Stable and versatile  Access constrained locations (snake)
 Stable hovering in U-shape + Simplified handling, launch and recovery

* Adapt shape to situation

» Full 6-DOF control
+ Active roll also when straight

Slender and energy efficient

* Low drag with torpedo shape due to
small diameter

redundancy and reliability
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Intervention capability
« Each end of the vehicleis
the tip of a robotic arm

Modularlty and payload ca%y

Standardized interface between modules
* Length and module quantity can be large
» New modules/functions are plug-and-play
* Many battery modules give long range

Superior video and stills

* Long body enables large distance between
cameras and lights (reduces back scatter)




A wide range of modules and payloads Assembled for the best configurations
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Wide number of possible configurations providing the tool with a large scope of relevance.
Module conception and payload integration adaptable to market requirements. “Plug and play” possibilities.
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IMR value
chain:

Hardware Vessel operation & crew ROV operation & crew End-user

Most costs related to vessel operation Vessel typically operational only 60-70% of the time3)

Typical time allocation of a vessel

Players servicing wﬂ

operator Vessel

downtime BEGIA

Typical average @
share of dayrate ~ano
20k Other works

High potential benefit for the end-user by introducing a disruptive technology reducing the need for surface
vessels

1) IMR: Inspection, Maintenance and Repair; 2) Remotely operated vehicle; 3) Based on selected sample of vessels in North sea spending at least 50% of operational time on IMR in 2014-2018. Extreme values excluded. 16
vessels in sample. Downtime typically includes standby, mob and demob, and wait on weather. Other works typically include light construction 10
Source: Compiled information from Management, Equinor, Douglas Westwood, IHS, and Arkwright research
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Eelume

g Reducing the vessel need

90% decrease of risk

~80-90% cost saving -

90% decrease of
carbon emission

@ 24/7 availabilit
s g
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Smoother planning & Inspection mission
operation pre-defined

On-site vehicles

Efficiently handling
complexity

’\;—3&-&3
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Only fully articulated Reconfiguration for
solution optimal performance

Less complex design
approaches

Source: Management, Rystad, Arkwright research



The first step...

Subsea Energy

Pilot market
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Deliver proof of concept

Reach technology readiness
level 5% by end 2021

Initiate large scale rollout in
subsea energy

Timeline
2019 - 2021

1) Equinor TRL scale

Move towards other verticals

Offshore wind

Interest communicated
by a partner

Aquaculture

Pre-study done with
SalMar

P

2022 +

Naval defense

7]

Emerging market with
present competition

Water supply

Interest communicated
by a leading player

Ocean science

Interest communicated
by NTNU

Other markets?

Uniqueness
applicable beyond?

12
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(’SALMAR Example: short- to mid-term considerations for SalMar

Plans for roll-out
@S\ I\,M\E

2020

v

Source: SalMar RFI 2020

pilot

2023

A

9 more commissioning

2030

Key

take-aways:

SalMar — and probably other aquaculture players are
investigating opportunities within smart fish farms

SalMar’s first farm is likely to be installed 35 — 55 km
outside the Norwegian coastline

Large structures which will need autonomous 24/7
«Janitor» robots for IMR light operations

SOOI

First SalMar farm planned for commissioning in 2023

S

@

alMar’s vision is to have 10 such farms within the next
10 years

14
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Torque tool

Control and Battery LED ring Buoyancy trimming Tether connection
navigation




INSTALLATION IN TR.FJORDEN MAY 2019
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REROJECT

GOAL: -

* Pilot two autonomous Eelume robots at Asgayt ir

y * Subsea resiqen'gc robots and docking station. [
. | JURNITRR S
omou

near—tfmplate inspection.

valve operation (class 4 torque tool).

°.| Aut om'ouj
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Eelume SuBSEA INTERVENTION



Scope of the Demo 2000 project Results

1 Asg_ard field Stigrdal x By end of the project, Eelume will:

Connection
z N
& .... * Achieve technology readiness level 5
& < . . ,
T o according to Equinor’s TRL scale
= “ppr

* Gain operational experience in offshore
environment

* Be prepared for a large-scale
commercialization
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[ Timeline
& H2 2019 2020 H12021 H22021
. C ti Devel t E. tion i
Demonstration O_f.' onsortium ' eve oprr?en xecution in
agreement implementation, test, Asgard
June 2019 qua/lfication Q3toQ4 2021
Partners: 3 Forskningsradet ..’:equinor )) GARASSCO KONGSBERG E I\/'/\‘ NORBIT

DNVGL

Source: Management
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