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e What is a MSCA Doctoral Network?

e Why do we focus on autonomous operations and what do we mean by it?
e Project outline: objectives, work packages, partners

e One-by-one description of PhD projects

 How to apply

+ Q&A (send questions and upvote other questions through an interactive poll)
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What is a MSCA Doctoral Network?

e A network of individual PhD projects working in a common theme

e Strong competition in the proposal stage ==> winning projects are high-quality!
e Strong focus on providing excellent training and establishing a clear career path
e The network setup facilitates teamwork, social interactions and friendships

e Mobility: multiple events and exchanges/external stays

e A dramatic expansion of your professional network

Questions? Go to www.menti.com and enter code 3335 9022
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Characteristics of autonomous operation

Current technology: Fully autonomous systems:

- digital, with human in the loop - operation without (or minimal)
human intervention
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Impacts of autonomous operation

e Reduction of the cost of energy:
- Optimized operations
- More condition-based maintenance
- Labor efficiency
.. And not necessarily just cost reductions! - but also:

e Consistency of outcomes

e |t's not about eliminating humans entirely -
- rather each person can do more with the same effort

The latter entails a major shift in job profiles
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Elements of an autonomously operating application

What is the current state What are the options for What is the optimal Can we trust the
of the asset? How will it controlling and mitigating operation strategy and prescriptions of an
progress? the current state? how to execute it? algorithm?
» Sensors « Control  Decision modelling * Trustworthiness
 Data acquisition * Maintenance actions » Generating work orders * Uncertainty
» Diagnostics and strategies quantification
« Prognostics » Scenarios, simulations * (Cyber) security

» Impact assessment
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IntelliWind: project objectives

Obj. No. Description

Develop data acquisition, diagnostics, and prognostics methodologies that automatically
RO1 provide the appropriate information basis for autonomous decision making.

Develop a catalogue of automated mitigation actions and their associated impacts, fora

RO2 set of critical, labour-intensive wind turbine operation use cases.
Build a decision-making pipeline covering the entire chain from information processing,
RO3 through insights, to optimal business decisions, by developing and implementing innovative

modelling, logics, and optimisation methodologies, featuring feedback mechanisms for self-
learning, and enhancing the prediction capability.

RO4 |Propose solutions for the integration of the innovative technologies in the business.
Establish the trustworthiness, robustness, safety, security, and compliance of proposed
RO5 |autonomous operation solutions through uncertainty quantification, explainability, and
robustness studies.
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I Intelliwind

Intelligent systems for autonomous wind power plant operation

Lower operating costs Less time spent on manual maintenance Fewer urgent interventions

RO1 RO2 RO3 RO4, RO5
Diagnostics and prognostics - Mitigation actions - knowing Autonomous decision making How to implement and
understanding the current what are the available - what is the optimal strategy ensure the trustworthiness

__ stateofyourasset
WP3

Data, diagnostics and
prognostics for decision
making
* Automatic sensor data

interpretation

« Anomaly detection Cvb it
« Prognostics yber-security

THE FUTURE LEADERS OF TRANSFORMATIONAL CHANGE

WP4

Design and impact
assessment of

WP5

WP6

Trustworthy decision
process and

Optimal decision making

« Optimal sequential
decision making

*« SimZreality gap

autonomous actions

Reinforcement learning
based control optimization

Adaptive loads control
Digital twins

implementation
* Uncertainty quantification
+ Explainability
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Training concept

IntelliWind

Training the leaders
of transformational change

Training your
peers

Digital
education

Collaborative
research

Scientific +
communication

TRANSFERABLE SKLELS TECHNICAL SKULLS
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THE FUTURE LEADERS OF TRANSFORMATIONAL CHANGE

WP2 Training for professionalimpact  TO1, TO2, TO3

Collaborative
hands-on work:

Coding boot camps
VR workshops
Scientific challenge
series

Collaborative
papers

Interdisciplinary
technical training:

Wind energy domain science
Computer science and

data science

Applied mathematics and
decision theory

Immersion and practical
experience with industry
challenges

Transferable skills training, with focus on dissemination
and innovation/leadership training:

Presentation and communication

Hands-on training in course development

Hands-on with software development and organizing hackathon
challenges

Innovation and leadership training

VR-based training

Collaborative research, code development and scientific writing

WP7 Dissemination, Exploitation & Communication

Professional
education course Workshops and
on Autonomous conference
Systems in Wind presentations
Energy

Collaborative Open source
position papers software: tool External
onh autonomous and solution hackathon
wind operation catalogue

Outreach to
general public

WP1 Coordination
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Description

Interpretation of monitoring
data (such as SCADA alarms)

Blade monitoring

Optimal component
maintenance

Closed-loop control

11.09.2024

Example use cases

Assets involved

Wind turbines

Blades

Drivetrain components, bolts,

support structure

Wind turbines and farms

Current work
approach and
challenges faced

Alarms trigger many unscheduled

stops. The alarms do not provide

complete diagnostics information,
manual analysis is necessary.

Prognostics models manually set
up. Periodic inspection and
maintenance rather than condition
based.

Maintenance being reactive and
preventive. Anomaly flagging is
digital, but interpretation is
manual. Large uncertainties in
predictive models, difficult to
optimise maintenance scheduling.

A fixed choice of predefined wind
farm control strategies available to
operators.

Questions? Go to www.menti.com and enter code 3335 9022

Automation
opportunity

Automated, real-time diagnostics
and commands for automatic
restarts

Automatic real-time blade health
index. Inspection work orders
triggered by health index.
Automated inspections and
interpretation.

Condition-based maintenance with
automatic maintenance scheduling
by improving interpretation,
prognostics, and considering
uncertainty

Turbine/farm control adapting to
the current state of asset and
objectives

www.intelliwind.eu
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Project details

PARTNERS KEY FIGURES
DTU ETH
-— - Duration 2024 - 2028 (4 years)

Vestas
TI'ITI - 18 partners (9 beneficiaries + 9

- Oow associate) from 8 countries
»UCLM

OCEAN WINDS

&

TUDelft At - 16 PhDs, expected starting date around
January 1st, 2025
G BSYDIS
[PORTO - Each PhD project in collaboration with an
QUANTIA : : :
SIEMENS industrial (non-academic) partner
Y

s i} RTDT

Z

IWES
§“’% v

“%%m § VATTENFALL
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The IntelliWind team and PhD projects
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)M Maintenance and Operations-Driven Prognostics: A Collaborative Methodology

t& m) Julia Walgern:

ﬁ Nick Eleftheroglou:
" |
_ A

Estefania Artigao:
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Advanced measurement and data-driven techniques
for automated structural assessment

Silvia Vettori:

Filipe Magalhaes

[APORTO

Eleni Chatzi:
Siemens Digital Industries Software
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4
1 “. ) \
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Adaptability, flexibility, and generalizability of Al for fault detection

Estefania Artigao:

&l

m Emilio Lazaro:
‘éf

]
T Delft

OW

OCEAN WINDS Dimitrios Zarouchas:

Ignacio Navas Pascual

.
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Enhanced wind turbine lifetime management
through automated data processing and bespoke sensing

Q Jodo Santos
(& :
-

Filipe Magalhdes
, 20+ years of experience

unique experimental data [PORTO

Eleni Chatzi:

D Jodo Santos
N |
T

-
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Design of automatic maintenance recommendation system
for wind turbine components

Athanasios Kolios:

Nikolay Dimitrov:

Daniel Straub:
\ 4

VATTENFALL

| Kira Kaufmann:

‘ ‘\? - k Jan Henning Jirgensen:

-
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T
\
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Predictive Prognostics and Adaptive Load Control: An Integrated Approach to
Wind Turbine Blade Longevity and Efficiency Optimization.

DC6

“3
T Delft

ﬁ Nick Eleftheroglou:
Z |
: A

Julie Teuwen:

Dimitrios Zarouchas:

Nikolay Dimitrov:
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Design of optimal mitigation actions through digital twinning

Filipe Magalhdes

[BAPORTO

Athanasios Kolios:

p Jodo Santos
5

-
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Reinforcement learning based wind farm control optimization

Tuhfe Gocmen:

Nikolay Dimitrov:

Manuel Chiachio Ruano:

Ewan Machefaux:
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Optimal maintenance decision processes with transfer learning

Daniel Straub:

lason Papaioannou:

Eleni Chatzi:

Julia Walgern:
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Knowledge-based platform for impact assessment of
autonomous O&M on energy production

Manuel Chiachio Ruano:

Juan Chiachio Ruano:

QUANTIA

QUANTIA o Athanasios Kolios:

Juan Fernandez Salas
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DJMNR Robust predictive maintenance planning under imperfect deterioration models

Daniel Straub:

lason Papaioannou:

RAMBOLL

Moritz Hackell:
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Adaptability, flexibility, and generalizability of Al for fault detection

Estefania Artigao:

Sergio Martinez:

Nikolay Dimitrov:
SYDIS

@) syprs

Jorge Cordoba:

1 T
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D]J&R=R Decision support systems for automatic anomaly interpretation and ranking

Nikolay Dimitrov:

Athanasios Kolios:

Estefania Artigao:

-

Y9 Nicolas Girard:
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Development and Implementation of an Autonomous Decision Support System
for Optimized Maintenance in Wind Turbine Infrastructure

Nikolay Dimitrov:

Athanasios Kolios:

Manuel Chiachio Ruano:

Mehran Nourbaksh:
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Secure IT framework for autonomous wind farm operation and maintenance

LS based on blockchain, smart contracts and Al

Juan Chiachio Ruano:

Manuel Chiachio Ruano:

-
1
9

[PORTO

QUANTIA Filipe Magalhdes

Juan Fernandez Salas
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Imitation Learning from Observations and Experts Inputs
for Fault Reaction Strategies

Eleni Chatzi:

Daniel Straub:

Konstantinos Tatsis:

11.09.2024 Questions? Go to www.menti.com and enter code 3335 9022
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How to apply and other additional info
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Inteuiwind eu  Website is up and running

Listing the open PhD positions as well as other news
« This presentation will also be uploaded

Home Partners Work Packages PhD Positions Events

IntelliWind

ey Intelligent Systems for
autonomous Wind power plant
operations

.

-
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DC# _ Host |

DC1 Siemens Link to job posting
Currently open positions DC2 IWES
DC3 UCLM
DC4 Ventient Available from next week
* Links also available on website DC5 DTU Link to job posting
_ S DC6 TU Delft Link to job posting
» Please apply directly to the host institution - _
- procedures may vary! DC7 UPORTO Available from next week
DCS8 DTU Link to job posting
« Expected starting dates around January 2025 DC9 TUM Link to job posting
DC10 UGR Link to job posting
DC11 TUM Link to job posting
DC12 UCLM
DC13 DTU Link to job posting
DC14 DTU Link to job posting
DC15 UGR Link to job posting

DCA1 ETH Zurich Link to job posting

11.09.2024 Questions? Go to www.menti.com and enter code 3335 9022
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ntelliwind Questions and answers — webinar 11-09-2024

Given the shared nature of the topics between the different PhD positions, more than one "DC" can be interesting to apply for. Is it possible to apply to multiple positions?
*Yes, it is possible to apply to more than one DC, and we encourage it.

What experience requirements in wind sector are needed for these roles? Are transferrable skills from other sectors considered?

*The MSCA Doctoral Networks are intended for training early-stage researchers, meaning that we do not require significant experience beyond a suitable M.Sc. Degree. Nevertheless, some relevant
experience is of course a plus, including transferable skills from other sectors and from the wind energy sector.

What should | do if | believe I'm a good fit for a position that is based in the country | currently live in?
*Unfortunately, the mobility rule for MSCA-DNs requires that the candidate has not spent more than 12 months in the host country during the last 2 years.

Do the residency requirements still apply to the SERI-funded position?
*Please enquire directly with the hosts at ETH Zurich

Is it a joint doctoral degree as | saw for many positions there are two universities involved?
*No, only one degree will be obtained, from the host university

Can you bring more details about the role of the academic co supervisor ? The phd Student has to live in the host team city and part time in the other city ?

*Yes the PhD will primarily live in the host team city, but will for a period of 3-5 months live in the city of the academic co-supervisor and similarly at the industrial partner location. Apart from hosting the
PhD during these “secondment” periods, the co-supervisors will regularly follow the project progress and contribute to online meetings and other joint activities.

What is the career pathway? Academic or Industrial?

*Both academic and industrial career pathways are feasible. Former MSCA graduates are currently occupying leading positions in both academic and industrial organizations, as evident in the
composition of the current consortium. The Doctoral Candidates, with the help of their supervisors and the Training Coordinator, will draw a Personal Career Development Plan which will be regularly
updated.

You mention that a lot is happening within the domain of wind turbine technology and operations & maintenance hereof. How does IntelliWind plan to stay adaptable to the fast-evolving nature of renewables?

+IntelliWind should not only be adaptable to the fast-changing nature of renewables, it should in fact trigger and contribute to such changes. This is the essence of cutting-edge research, as well as a
requirement for obtaining a PhD degree. Each PhD project will need to first establish an overview of the state-of-the-art in their respective field, and then push beyond that.

Footer www.intelliwind.eu
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