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Life-extend your Mooring Chains!

- and save tons of money and tons of CO-emissions along the way !!
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Pacu™

Corrosion protection
of mooring chain

The ONLY reliable
solution in the world

VERY cost effective! &
VERY healthy for
environment (CO2)!
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-m|=_-n|:|:| Magnitude of Cost savings for an FPSO asset

owner, est.:

>100.000.000 USD ++ during life-of-field
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Permanently moored offshore structures
, and ‘Pacu™ track-record’

10.000+ to come Size of market: TBC

O&G: FPSOs, FSOs, FLNGs, SPARs, etc. Floating Offshore Wind structures Offshore aquaculture systems
Shell: @ v Pacu™ installed on ‘Zefyros' in Norway
in March 2022 (the world’s oldest

v' Pacu™ tested and approved globally by offshore floating wind-turbine)

Shell, with Lloyds (‘Development Release’) v See 2min live-video from this
v' Pacu™ already installed on the ‘Shell installation

Bonga FPSO'in Nigeria, West Africa, in v Corrosion-protection-effect measured

2022, on already corroded chain and confirmed successfully there, 10
v" Pacu™ now being installed on brand-new months later, in January 2023

chain, now in 2024, on ‘Shell Bonga FPSO’
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Corrosion in mooring systems:

Consequences, and ‘Value Proposition’ of Pacu™

« Corrosion is the leading cause of mooring failures

. ‘ . u
and pre-emptive replacement of chain. Chain INVESTIGATION OF SEVERE CORROSION OF onres atty
: : MOORING CHAIN IN WEST AFRICAN dct
replacement projects: WATERS

A.E. Potts', E. Fontaine’, R. Melchery’ z
SIAMOG Consulting Pry 1.1, Melbourne, *University of Newcastle, NSW, M

=> Cost: 3-digits Mill-USD-figures
=> Enormous CO2-emissions
=> Disconnects, and lost production

, and ‘new reality’ now: Supply Chain constraints in
chain-fabrication (due to Offshore Floating Wind)

*  Without PACU™, extensive ‘corrosion allowance’
is required + risk of chain-failures due to ‘extra-
aggressive sorts of corrosion’
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Corrosion in mooring systems -
‘Geographical Hot-spots'

Salinity, temperature and nutrients in sea
result in strong variations around the globe.

Hot spots; West-Africa, Gulf of Mexico,
East coast of Meso-and South America
including Brazil, South-East Asia

0 S 10 15 20 25 30 35

g Figure 1C: Conductivity (S/cm) of seawater as a function of temperature
———— — =t a ~ 3=~ over the range 0 to 30°C. Data are from ref. [2].
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The typical mooring ‘spread’
, and how we protect it

Consisting of:

« Top chain
= Wire/Rope
= Lower chain
« Anchor
wr MUDUNE
imenco

ELEVATION ON MOORING LEG ASSEMBLY (TYP)

Corrosion Technology
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2min live-video from PACU™-installation in March 2022, on ‘Zefyros’ in Norway:

https://vimeo.com/691858418

As mentioned,

PACU™ is also installed & working on FPSO (Shell Bonga) in West-Africa, Nigeria
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Introducing

PACU™

Dramatically extend
. the lifespan of your
Unit: volt .
Unrotected g 46 mooring systems

« Discrete anodes
Under Protected 0.7 attached
to our cornerstone

——— product - the Piranha®
clamp:
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Corrosion Technology Over Protscet Il
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* Qualification program executed in
cooperation and under contract with
Shell, supported by LLOYDS

« Verification of 3 main points:
» Canitbeinstalled?
= Will it survive the conditions?
«  Last but not least: will it work?

» Program executed in 4 main phases:

«  Computer simulations (V)
+ Tests in workshop/laboratory @
*  Near-Shore-Sea trials (v
»  Full size offshore test (v]

Hanging from
surface

\ Total 6 cables

going to surface

A L Cyclic load for resistance
= measurements
3 cables from each
. Reference cell
- ! | connected
to data logger
- topside

Reference Cell
Piranha clamp with anodes Weight

,and we are way ahead with obtaining ‘technical qualification by DNV’
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. . . . imenco
LIVE-MOHItOI"Ing solution . 4

(acoustic)

em— ‘ p Deck Box
- / = *  Receive CF data
o Download log files
*  Network comection
to ops dashboard
*  Cloud data access

With an extensive track record of acoustic communication, Imenco provides long term wireless
live monitoring of level of protection of installed Cathodic Protection (CP).

Gain reliable, repeatable measurements of CP distributed levels of protection across structures, mooring
lines and pipelines without the need for drop cells, divers or ROV inspection.

Capture measurements frequently during or post installation, or as required over long term. Quickly
compare levels of protection across multiple locations.

Observe CP changes as early as possible, economically plan for inspection, maintenance and remedial
actions.

= Proven acoustic monitoring capability « Long range allows communication with
= Alternative to drop cells or periodic multiple remote assets

diver/ROV surveys - Battery life > 5 years Cathodic Protection Live Monitoring
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Live-Monitoring solution
(acoustic) TN e -

e — / | Deck Box |
3 *  Receive CP data |
o Download log files |
*  Network connection
10 ops dashboard
*  Cloud data access
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« Proven acoustic monitoring capability « Long range allows communication with
= Alternative to drop cells or periodic multiple remote assets

diver/ROV surveys - Battery life > 5 years Cathodic Protection Live Monitoring
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Life-extend your Mooring-chains
’ Wlth PACUTM We deliver

Pacu™, and we

. . guarantee that
m it works:

As a straight-
forward
equipment sale

Main take-aways:

v Fully tested
v Fully field-proven '

v And at the same time: Mitigating a new and VERY REAL supply-
chain-constraint: Fabrication-capacity-shortage of new
mooring-chains (!)

cure, no pay)

v Full technical approval by Shell, w Lloyds r
v" Already installed by Shell on: Old chain and new chain 7O
v Fully available for commercial sale & installation A
v Savings & benefits for asset-owner, during life-of-field: foésc)?rzesglrf_e'
v" Saving ‘3-digit-Mill-USD-amount’ (!) ;. : protection-as-a
v" Saving ‘Tons of CO-emissions’ (!) m service' ('no
v

Feel free to contact:
Johan Tensberg, CEO, johan.tonsberg@imenco.com
And meet us at our stand here at AOG24, in the ‘Norwegian section’
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