


Seeking partners within

= \\|||/ Life Extensions Centre for Research- the offshore industries,
L =_ ‘=\ ﬁ of Offshore based Innovations oil & gas, renewable energy, aquaculture,
e /) ~— maritime and others.
L = Y Assets (SFI LEO)

Deadline-first phase: 18-September-2024

—

Develop innovative solutions for holistic improvements oﬁoﬁshore asset operat ion and lifecycle.
Achieve best profitability, longevity, and safety of personnel, environment, _aﬁd assets through:

Intelligent Autonomous Data analytics Digital decision tools
monitoring operations

—

@ Key research avenues ,Q Outcomes Sustainability \A")’\
I}

Empower the offshore industries with Foster greater collaboration and seamless . Reduce total emissions and climate  £56

research and competence in: technology transfer across offshore industries. impact through optimised operations

- Asset lifecycle economy Deliver cutting-edge solutions for critical offshore from construction to removal

Asset infearit . assets leading to: + Improve components longevity,
+ Asset integrity managemen : :
g _ y g _ e Increased asset uptime and availability circularity and reuse

* Overall Equipment Effectiveness Effective utilisation to alleviate

« Remaining Useful Life extension ¢ Significant reduction in O&M costs terrestrial pressure

*  Risk minimisation  Improved operational service windows *  Safer operations to minimise risk

within safe boundaries

¢ Informed decisions about life extension

minimizing risk and costs
Partners

Potential international research partners: TU Delft, RWTH Aachen, Aalborg University, University of Leiden.

Potential industrial collaborations: Members of GCE NODE, GCE Ocean Technology, GCE Blue Maritime, CIAM and others.
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WELCOME - VELKOMMEN

Invitation to Centre for Researc!

Call from RCN — The Research Council of Norway
Description of the Centre

. . . ':_::.'J':::..: P : NTNU
I U i A gfnr;gglrw N ~‘ R C E I_S gfn é\;eazsalaséer Norwegian University of

Science and Technology

d Innovations

Kjell G. Robbersmyr & Geir Grasmo
University of Agder, Grimstad

Rune Schlanbusch
NORCE - DARWIN, Grimstad

Jan Frick
University of Stavanger, CIAM

Hans Petter Hildre
NTNU, Alesund




Agenda

* Presentation — Who we are

« SFI description

* Motivation for SFI LEO

« Centre research and innovation topics
« Centre description

« Partnership

« Application Process and next steps

* Questions and Remarks
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Who we are

@ NTNU

— U'A University University
" | of Agder Ll of Stavanger Norwegian University of

Science and Technology




‘}I;' The Research Partners

Scientific Administrative
Kjell G. Robbersmyr, Prof. UIA, Siren M. Neset, NORCE,
Director UiA TRC-Mechatronics Business Development E&T,

former RCN advisor Agder
Rune Schlanbusch, PhD, Chief Sci.,
NORCE - DARWIN Peter Zahl Marki, PhD, UiA
sen.advisor R&l , HEU — NRC
Hans Petter Hildre, Prof. NTNU,
HOD Mar.Ops & Construction, Odd Terje Hgie, UiS
SFI MOVE (finished 2023) CIAM Project Coordinator

Jan Frick, Prof. UIS,

CIAM Anne Solvang Salvesen, UIA

R&I admin advisor, communication

Geir Grasmo, Prof. UIA,

SFI Offshore Mechatronics (finished 2023)
UiA Offshore Wind
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Centre satellites

al

A

NORCE

NTNU

University of Stavanger
University of Agder

Aalborg University (DK)

Leiden University (NL)
TU Delft (NL)
RWTH Aachen (DE)
Open (UK)
UiA briversy Ni%RCE

®

University
of Stavanger




Collaborations .}I:

Potential international research partners:
National research partners:

* TU Delft
« University of Agder (UiA) « Leiden University
 University of Stavanger (UiS) « RWTH Aachen

« NTNU Alesund Aalborg University

« NORCE

Industry cluster collaborations:
Research collaborations: - CIAM
« SF| Smart Ocean « GCE Blue Maritime

« GCE NODE

 GCE Ocean Technology

* Open
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The Norwegian Research ' Council
call for SEI

Main features and requirements for the fifth generation SFI (V)




The Centres The Research S f § siarters
for Research-based Innovation scheme Council of Norway I forskningsdrevet

innovasjon

» Develop expertise that is important for innovation and e Timeline
value creation

- Strengthen the business sector’s innovation capacity * Runs 8 years

« Strengthen technology transfer, internationalisation ) StartS_ZOZS'Q4 / 202.6_'Q].- o
and researcher training » Deadline for Prequalification application

(5 pages): 18th September 2024
» Long-term research in close cooperation between
R&D-active companies and prominent research
groups  Budgets
< 67% of the costs are funded by the RCN

« Address the long-term needs and challenges facing

the business sector < 12 MNOK/year, Total 50 - 96 MNOK
» Help to resolve key challenges to develop solutions = 33% funding cash and/or in-kind from industry
for a sustainable society # No funding to industry from RCN

* https://www.forskningsradet.no/utlysninger/2024/
senter-for-forskningsdrevet-innovasjon-trinn-1/
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https://www.forskningsradet.no/utlysninger/2024/senter-for-forskningsdrevet-innovasjon-trinn-1/
https://www.forskningsradet.no/utlysninger/2024/senter-for-forskningsdrevet-innovasjon-trinn-1/
https://www.forskningsradet.no/statsstotte/?subjects=166

SFI'LEO research andfinnovation topics
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Develop innovative solutions for holistic improvements of offshore asset operation and lifecycle.

Achieve best profitability, longevity, and safety of personnel, environment, and assets through:

Intelligent Autonomous Data analytics Digital decision tools
monitoring operations
Outcomes

Foster greater collaboration and seamless technology transfer across offshore
industries. Deliver cutting-edge solutions for critical offshore assets leading to:

. Increased asset uptime and availability
. Significant reduction in O&M costs
. Improved operational service windows within safe boundaries

. Informed decisions about life extension minimizing risk and costs

University

of Agder N i R C E LS University @ NTNU

of Stavanger
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The digital approach




PROPOSAL, OPEN FOR DISCUSSION:

WP1 WP2
Asset Lifecycle Asset Integrity

WP3
OEE and RUL
Optimisation
NTNU

WP4 WP5 WP6

Technical Enablers Risk reduction Outreach
UiA NORCE UiA/ GCE

Economy Management
UiS (CIAM) NORCE

Asset economy Intelligent sensing O&M effectiveness EPCI Personnel safety Interdisiplinary
management optimisation collaboration
Cost engineering  Structural integrity Marine
Intelligent control Autonomous surveillance & Publicity
Digital thread Power trains systems Environment
integrity Operational Training
Decision support sceneries Mechatronics Cyber security
system Machinery Data safety Clusters
Analytics Robotics
Business models  Systems and RUL Physical
monotoring Drones protection

Servitisation
Decommissioning

Digital thread, quality in data transfer and communication, AI/ML

€ VA NiiRCE S e, NTNU




What is new and unique?

» Combine
Intelligent Condition Monitoring
with Al Analytics
for online prognostics

* Remaining Useful Life recording

» Digital twins for control and
digital decision support

* Sensor system developments for
critical key components and
systems

 Autonomous maintenance
solutions

@" U|Agfn.2’;£glrw N-«JR CE u University

of Stavanger




Objectives

» Establish framework for asset economy and cost engineering.

* Simplify the data management process of data acquisition, transfer, contextualization, analysis, presentation,
utilization and sharing. This includes interfacing environmental monitoring.

* Design digital twin architecture for assets performance assessment of key components.

* Optimize performance, cost and risk by balancing productivity, environmental impact and asset lifetime,
through combining asset monitoring, data analysis and control.

* Design and enhance digital decision support system (DCSS) including transfer learning from O&G to other
offshore sectors.

* Develop modular design strategies of assets for simplified replacements offshore and for enabling
remanufacturing of system components.

» Develop autonomous inspection, maintenance and component replacement systems.

* Cross sectorial knowledge building and knowledge sharing in close interaction with user partners.
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Motivation for SFI LEO




Value creation

CAPEXgc
OPEXy¢a
CAPEXw
OPEXow

150
80
50
30

BNoK /y
BNoK /y
BNoK /y from 2030
BNoK /y from 2030

vV V V V

Impact on ROA:
« 1 year RUL Extension =5 BNoKly
* 1% OEE improvement =1 BNoKly

University
of Stavanger

T ViA i N{IRCE

b

Billion NOK (2024)

4504
400+
350+
300+
250+
200+
150+
100+

504

Overall costs by category O&G
Updated: 11.01.2024
Historical figures for 2011-2022 and forecast for 2023-2028
Source: Norwegian Offshore Directorate

2011 2013 2015 2017 2019 2021 2023 2025 2027 2028

B [nvestments ™ Operating costs ™ Exploration costs W Disposal and cessation
Other costs

@ NTNU




Veikart for

Utdanning og
internasjonalt

samarbeid

Digitale

lgsninger

Storskala
integrasjon

orskning, innovasjon og utdanning

Nasjonal plan for utdanning
European Centre of Excellence

* Helhetlig utdanningstilbud
* Kompetansekrav for arbeid med havvind

Tilstrekkelig utdanningskapasitet

Utdanningssystem som sikrer
rekruttering til hele verdikjeden

Digital referansearkitektur for
utveksling av data
Sensorigsninger tilkoblet cyber-fysisk

* Tilstandsovervaking koblet med digital

tvilling

* Digitalt beslutningsstetteverktay med Ki
* System som ivaretar cybersikkerhet

system

Digitale tvillinger med prediktie egenskaper og Ki

Optimalisert regulering av vindpark

Sanntidssimulering av vindpark og nett

Digitale tvillinger med anbefalende og

autonome egenskaper

Innsamling og analyse av data for
prediktivt vedlikehold

Varvinduer for marine operasjoner
basert pd bevegelser

L L

Overforingssytem for personell ved hoy sjo
Drone & ROV metoder for lett vedlikehold
Modeller for vedlikeholdsoptimering

Sikre og effektive marine operasjoner

Metoder og design for resirkulering og
oppskalering

Automatisert serieproduksjon av
bunnfast havvindteknologi

Kriterier for naturpositivt design
Retningslinjer for sameksistens
Retningslinjer for vurdering av
samfunnseffekter

Juridiske rammebetingelser for
hawvind til olje og gass
Regulering av deling av data
Effektivisert konsesjonsregelverk
Markedsdesign som stimulerer
leveranser av systemtjenester

Samarbeidsforum for havvind
2024.03.14

Undervanns koblingsstasjoner
Resirkulering av kritiske rvarer
Effektiv fabrikasjon og installasjon
Materialteknologi for produksjon
Metoder for levetidsforlengelse
Multifysikk simuleringsverktoy

Standard for miljsoverviking
Standarder for samfunnsdata
Standard for livsigpsanalyse

Harmonisert forvaltningssystem
Skattesystem for havvind

Rettslig regulering av sameksistens
Modell for overvaking av konsesjonsvilkar
Markedsdesign analysemodeller

|

* Nullutslipps fartey * Robotiserte teknikker for tyngre vedlikehold
* Prediktive vedlikeholdssystemer * Autonome systemer for overviking og
* In-situ teknologi for tungt vedlikehold vedlikehold

* Effektive installasjonsprosesser

. ::::.’;‘;:‘:: r:;:g':cpmd“kqm Vo Sirkulzere verdikjeder

* Blader av resirkulerte materialer Subsea HVDC

« Flytende HVDC stasjon Dynamiske eksportkabler > 275kV

* HVDC-effektbrytere > 275kV

* Nye forankringssystem

* Nye kabelsystem for flytende hawvind

* Holistisk simuleringsverktoy I

* Hawind med energilager og power 1o x Naturpositive vindparker

* Avanserte reguleringssystem

Helhetlig miljskonsekvensutredning
Kompensasjonsmekanismer

Forvaltningsmodell for integrerte
energlinfrastrukturprosjekter

* Regelverk for avvikling av havvindparker

Analyse av nordsjenett med felles-europeisk

energimarked

‘

Helhetlig design

Nytt design av kraftmarked

Helhetlig planiegging av nett

Simuleringsmodeller for et masket kraftsystem
Kompetanse pd omformerdominerte
kraftsystem

Effektive systemtjenester for balansering
Driftssentralsystemer og digitale verktey for
simulering og drift av havnett

Teknologi for kombinerte vind-hydroanlegg

Tilstrekkelig fleksibilitet for balansering
Kompetanse og teknologi for effektiv
kraftsystemintegrasjon av havvind
HVDC interoperabilitet

Vindparker som gir systemstptte
Modeller for elkraft og hydrogen
transport

Fullt operativt, integrert og
forsyningssikkerhet havnett
Integrasjon med lagrings, og
overforingsteknologier

Effektivt samspill med enegioyer og
knutepunkt

* Ledende industri og kunnskapsmiljg

* Stor, grenn leveranderindustri med
10% av verdensmarkedet

* Baerekraftig, pllitelig og rimelig
kraftforsyning av 30 GW havvind




Our position and intension

SFI Offshore Mechatronics (UiA) SFILEO 2025-2033

AIMWind (UiA)

PHMHydro UiA

DeepCobot

SFI Smart Ocean (UiB)

SFIMOVE  (NTNU)

ImpactWind SgrVest (NORCE)
I

SFI DigiWells (UIS)
I

SFI NorwAl (NTNU)
|

SFI SWIPA (UIS)
|

SFI BLUES (SINTEF)

SFF AMOS (NTNU)
FME NorthWind (SINTEF)
PETRO-Centre |
2015 2020 2025 2030 2035
cii ViAsis N{IRCE S e,




=\ oF!
“4 SMART OFFSHORE

OCEAN MECHATRONICS

—

MOVE

SFlI Marine Operations

Completion
Regression
Cleansing

x> | awareda i
u n Llagt st ly 1
AR
" oI b am
- | ” v "
Batch vs. Online Algorithms ﬁl ﬁl |
Business

Centralized vs. Decentralized Algorithms
Goals

Asset .
Performance /—\

lam4Rall —,

Sustquuﬁ — Khors \ PHMHydro

Performance and Health Monitoring of Hydro electric power plants

PN
AlMWind

Asset Performance Management (APM)

CIAM - Cluster on Industrial Asset Management

o

of Stavanger
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| forskningsdrevet
innovasjon

Success criteria for SFl’s: s ic

Long-term, significant funding from all partners ~ Attracting international researchers

Technology transfer _ong-term research

s ValUe creation
Researcher training

New partners

Industry-oriented education

Institutional support

Internationalisation

Visibility, identity and cooperation
Management

Commitment and support from the host institution

i ViR NIFRCE ) S Nm

Spin-off projects




Structure of the Centre SFI LEO




General assembly
All partners

Executive Board
User partners majority
and chair

Centre director
Centre management group
UIA

Scientific advisory board
Led by RP

Exploitation and innovation

committee
Led by industry — GCE

WP3
OEE and RUL
Optimisation

WP1
Asset Lifecycle Economy

WP2
Asset Integrity Management

o

G UiA s N{IRCE & e,

A

NTNU

WP4 WP5S

Risk reduction

WP6
Outreach
UiA/ GCE

Technical Enablers




Centre management

Centre Administration Centre Management Group
* Centre Director, UIA « Centre Administration

* Prof. Kjell G. Robbersmyr
J . g « WP Leaders
Centre Co-director / CTO, NORCE

« Chief Researcher Rune Schlanbusch , PhD « Controller (Host)
» Centre Administrative Mng, UiA * Even Skretting, UIA
* NN « Communication-exploitation officer
* Innovation officer « Anne Solvang Salvesen
 Education officer
* Satellite Managers « PhD, Training, Research Schools,
* Prof. Jan Frick, Uis-CIAM « MA, BA, Continuing Education

* Prof. Hans-Petter Hildre, NTNU . .
* HR / Recruitment officer / Gender Bal.

= H niversi niversi § Il'/ﬁ
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Research and
exploitation characteristics et

Asset Lifecycle
Economy

« Annual Conference

* Reqgular Presentations / Training WP2 e
n/iti Asset Integrity Risk reduction
« WP Activities Management

» Reference group meetings 4Xl/y
» Work shops

* Bilateral sessions/visits
 Cross-activities via OEE and RUL Technical Enablers

' Optimisati
active WP-managers ptimisation
« Exchange / Co-location

= . N e ) ) -
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SFI LEO Partnership




| forskningsdrevet
innovasjon

Organisation and funding Sf!:semﬂfm

Time-bound research centre
« 8years (5years, mid-term evaluation + 3 years )

Funding MNoK
« RCN funds up to 12 MNoK per year, total < 50-96 < 67% of the costs are funded by the RCN,
« User partners (i.e. industry) contributes max 96 MNOK
minimum 50% of RCN funding > 25 - 48 = 33% funding cash and/or in-kind from industry
* no in-kind requirement for research orgs. > 0
« Total > 75 -144
* Ambition: > 200
No state aid

» Require industry participation

» Require actual real collaboration

* No funding of industrial partners,
industry partners cover own costs

For details, see:
https://www.forskningsradet.no/utlysninger/2024/senter-for-forskningsdrevet-
innovasjon-trinn-1/

ﬂ
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https://www.forskningsradet.no/utlysninger/2024/senter-for-forskningsdrevet-innovasjon-trinn-1/
https://www.forskningsradet.no/utlysninger/2024/senter-for-forskningsdrevet-innovasjon-trinn-1/

Partnership categories

Prelimar expectations on funding from user partners

500 250 125

Cash and/or in-kind / KNoK p.a. 1500

Cash and/or in-kind Total 8 years / MNOK 12 4 2 1

& ViA s NZERCE S e ® NTNU
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Application process




1
. Th R h ® — Senterfor
Two-stage proposal evaluation & nesears sf. f

Council of Norway forskningsdrevet

innovasjon

Phase 1: Prequalification 2024 5 April 2024

Open for research institutions and partners Call (phase 1) is published

Short application «5 pages» (+ attachments)

Expert evaluation 18 September 2024

Screening of applications based on quality and relevance to the call Deadline Phase 1 Prequalification

Thematic delineation (FME, FSP/Petrosentre, SFI-I1V)

Contribution to sustainability Winter 2024/2025

Remaining applications will receive notification of rejection after ca. 5 months Evaluation results Phase 1
Phase 2. Complete application on invitation May 2025

Deadline Phase 2 Application
Ca. 30 will be invited

» Full proposal (20 pages + attachments) Autumn 20257

* Expert evaluation _ _ - Decision of funding allocation
 Recommendation for funding based on quality and assessment criteria

 Interviews of best applicants 2025/2026

Project start for new SFI’s

ﬂ

A

UiA

University
of Agder

b

University
of Stavanger
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Our Application Process and Timeline

18. September 2023
Deadline Application

May 2025
Deadline Application

1. September Ste e b Contracts
p 1 Prequalification Ste
i - ) p 2 (20 page) - ]
5. April 2024 LOls (5 page) ne.gotlatlons 2925 Q4
Announcement signatures Kick-off
o O &} ) o @ @) e
April / May April — August December 2024 September 2025
Regional Work-Shops Individual meetings Step 1 Step 2
approval / rejection Approval / rejection

Alesund

Bergen

Stavanger

Kristiansand

o

T UiA Uiy
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Template Letter of Intent for user partners participating in the Centre
for Research-based Innovation - SFl <project title>

Please note:
e The Letter of Intent should be maximum 1 page.

* Keep the page format of this template (A4, 2 cm margins, single spacing, font 11, Calibri).

* Motivation for participation in the centre

Describe why the company or organisation wants to participate in the centre and what the expected outcomes and effects of the
participation are, including future innovations and value creation.

* Description of the participation

Describe the contribution from the company or organisation regarding knowledge, expertise, infrastructure etc. that the user partner
plans to make available in the centre.

* Intended contribution

Describe the type and amount of financing the company or organisation intends to contribute with
- separated in cash (NOK 1000) and in-kind (NOK 1000) during the eight-year lifetime of the centre.

;'

of Stavanger

T UiA Uiz NZ%RCE S e ® NTNU

A




Next steps

1. Work shops April-May 2024

« Alesund 25/4 10:00-13:00 AKP /| GCE-Blue Maritime

» Kiristiansand 26/4 13:00-16:00 UiA Campus Kristiansand

* Bergen NORCE

« Stavanger 2/5 UiS

* Oslo
2. Registration for SFI LEO: email anne.s.salvesen@uia.no Registration of interest:
3. Questions, email geir.grasmo@uia.no
4. LOI - Letter of Intent Template from Forskningsradet

« We will make examples
» We will establish a help desk

* Internal dead line is 01-09-2024
(we need time for final description and budgeting)

7= UiAu Ni%RCE LS Universty @NTNU

T of Stavanger



mailto:anne.s.salvesen@uia.no
mailto:geir.grasmo@uia.no
https://www.forskningsradet.no/siteassets/utlysninger/vedlegg-utlysninger/sfi-iv-24/template-letter-of-intent-for-user-partners-participating-in-the-center-for-research-driven-innovation.docx

Questions and remarks

Please raise your digital hand or
put question In the chat

cii ViAsis S e,
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About RCN SFI-V call
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Vision

The aim of the SFI scheme is to promote innovation by support of long-term research
through close cooperation between R&D-intensive enterprises and prominent research
institutions.

SFI shall strengthen the innovative capacity of Norwegian business and industry
through research that responds to long-term needs, challenges and future value
creation opportunities.

The research must take place in a binding and long-term manner with collaboration
between research organizations and companies, preferably also in collaboration with
the public sector.

The research must be at a high international level and provide a basis for innovations
and increased value creation in Norwegian industry.

€ ViAzz NLIRCE ) S8 o ﬁ
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Objectives

The results of the research shall provide a basis for innovations and
Increase value creation in Norwegian business and/or increased

efficiency and good services in Norwegian public sector. Ot T
institutt

Business shall through collaboration with leading research
Institutions, and access to high-quality research, achieve increased
competitiveness nationally and internationally.

The center shall increase the internationalization of Norwegian
business and industry research institutions, i.a. through strong
national and international research networks and value chains.

The centers must contribute to master's and research education in
order to meet competence needs in business and the public sector.

& UiA bz NZ%R CE S s,
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Expectations

o To make it easier for business and the public sector to

adopt research results to innovations, F_oriktnitr;gs-
INnstitu

o a large degree and real involvement of partners in the center
o the center has expertise in innovation.

o Innovations based on research results from the centers are
expected to be followed up of the centre's partners in
separate activities, initiatives and projects.

& UiA bz NZ%R CE S s,




RCN SFI (V) Application Process and Timeline

5. April 2024 18. September 2023 May 2025 November
Call Announcement Deadline Application (5 page) Deadline Application 2025
Step 1 Prequalification Step 2 (20 page) Kick-off
@) O O @ @) @ o e
22.April 2024 7.August 2024 December 2024 September 2025
Application Application Step 1 Step 2
seminar Openening approval / rejection Approval / rejection

(Research partners)

o
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About SFl LEQ organisation




General Assembly

« Annual meeting

* Weighted voting share
(cash & in-kind for industrial partners)

 Election of Executive Board
« Approval of annual plans
« Approval av budgets

» Approval of
Centre Director and Co-Director

& UiA bz NZ%R CE S s,




Executive Board

* 9 members
« 1 Chair by industry, cluster representative
* 4 from user partners
e Minimum 1 from SME partners
» 4 from national research partners, 1 each
* 4 deputy representatives (meeting)
« 2 user partners including industry clusters
« 1 from host institution
« 1 from research partners

» Centre Director, Co-director and Administrative
Manager are obliged to attend .

& UiA bz NZ%R CE S s,




Scientific advisory board

5 internationally recognised active
researchers/professors

» Covers the scope of the centre

* Reports on the scientific progress
and performance

« Mandatory requirement from RCN

* Led by one of the Research
Partners, prefer independent
representative.

» Reports to the Executive Board

@" UlA Ef"R’gféZ?" N-“““R CE u oP “s\;ea.rvsalzyger




Exploitation and
Innovation committee

* Lead by one of the industry / clusters

* 4 — 6 members from the user partners

* One member of each research partner
(4 in total)

« Planning and execution of innovation
promoting activities

« All partners should have access to bi-annual
sessions

&l ViAuss N{IRCE S e, NTNU
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