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Introduction
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In 2021, the global energy-related CO2 emissions rebounded to record numbers -
second-highest in history! 

Reference: International Energy Agency (IEA), March 2022



Introduction
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• To prevent a recurrence of this dire phenomenon, electricity from renewables must underpin 
our future energy system. 

• According to the International Renewable Energy Agency (IRENA), renewable energy can 
immediately, and significantly facilitate reduction in global CO2 emissions.

• Interestingly, the share of electricity in final energy consumption is only set to grow, scaling 
exponentially from around current 20% to a whooping 50% in 2050.

Reference: International Renewable Energy Agency (IRENA), 2019



The promise of renewable 
energy sources
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Reference: EnergySage, 2021

• Wind energy would 
potentially account for around 
48.4% of renewables in the US 
by 2050! 

• Solar energy is also promising, 
with around 47.7% of 
contribution to renewable 
energy mix in the US by 2050.

• Majority of the energy 
demands can be met by wind 
and solar, and remaining with 
geothermal heat and water. 

• Global installed wind capacity 
is predicted to grow from 
709GW in 2020 to 5.9TW in 
2050.



Challenges in transitioning 
to renewables
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• However,….. the transition to renewable energy sources like wind energy doesn’t come 
without hurdles - being complex engineering systems, wind turbines regularly suffer from 
operational inconsistencies and failures.

• This leads to high operations & maintenance (O&M) costs, unexpected downtimes, energy 
production short of full potential etc.

• Modern wind turbines presently have multiple SCADA sensors which record information on 
parameters right from external environmental conditions (e.g. wind speed and direction) to 
more low-level details like rotor speed, gearbox oil temperature etc. 

• AI can help reduce O&M costs, bring down downtimes and increase availability of energy 
systems by learning from such data during Condition-based monitoring (CBM).

• But sadly, the focus on leveraging AI in the renewables domain is very limited at present.
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The multifaceted nature of AI 
in the wind energy domain
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TreeMap for application of AI techniques in CBMReference: Chatterjee, J. and Dethlefs, N., “Scientometric review of artificial intelligence for operations and 
maintenance of wind turbines”, Renewable and Sustainable Energy Reviews, 2021.



The goal behind the 
AI4Renewables social
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• Now that we know that AI can, and is already being used with multiple perspectives in the 
renewables domain, we want to spread the word through this social! Bring more AI and 
sustainability researchers in to join the promising efforts in facilitating a smoother transition 
to renewable energy with AI!

• The social will focus on building a stronger community that is passionate about applying AI 
for improved availability and reliability of renewable energy sources.

A glance into the schedule – all times in GMT

Please visit https://bda-hull.github.io for more insights on AI4Renewables 
and other sustainability-related projects being pursued by the organisers. 
We are always open to ideas and collaborations!

https://bda-hull.github.io/


We are excited to be joined 
by wonderful experts today
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• The panel discussion would 
initially focus on 5 questions 
centered around the theme 
of this social.

• We would request the 
panelists to share their 
views in around 3.5 minutes 
for each individual 
question.

• The panelists would share 
their views based on their 
significant personal 
experience and expertise in 
sustainability and/or AI.

• After the panel discussion 
concludes, we will have time 
for the audience to ask 
questions to the panellists.

For detailed information about the panellists, 
please visit: https://www.ai4renewables.org



Let’s start with the panel discussion now!

8



Facilitating a smoother transition to 
Renewable Energy with AI

(AI4Renewables)

Day 2 - Social @ICLR 2022
25th and 27th April 2022 (11 am – 1 pm GMT)

Event Webpage:  
https://www.ai4renewables.org

Two-days of learning, fun and networking 
- with AI and sustainability enthusiasts 
from across the world 

https://www.ai4renewables.org/


Agenda for the day
1

• Welcome to Day 2 of the AI4Renewables social!
• Today, our focus would be on knowledge sharing in the AI4Renewables domain – providing a brief overview of 

open-source datasets, insightful papers,  future roadmap etc. for a smoother transition to renewable energy with 
AI.

• Later today, we would also be joined by an invited speaker to get some fascinating insights on applying AI for 
climate change mitigation through smoother energy transition.

• We would also have 2 socialising sessions with breakout rooms during today’s event– (i) For the audience to 
share their sustainability vision and past/present research with other attendees. (ii) All audience to discuss and 
explore collaboration opportunities, knowledge exchange etc. at the intersection of industry and academia.

A glance into the schedule – all times in GMT

Please visit https://bda-hull.github.io for more insights on AI4Renewables 
and other sustainability-related projects being pursued by the organisers. 
We are always open to ideas and collaborations!

Time (in GMT) Agenda

11 a.m.-11.05 a.m. Welcome and detailing of agenda for 
the day – Dr. Joyjit Chatterjee

11.05 a.m. -11.20 a.m. Knowledge sharing in the 
AI4Renewables domain - open-source 
datasets, insightful papers etc.
– Dr. Joyjit Chatterjee and Dr. Nina 
Dethlefs

11.20 a.m.-12 p.m Virtual Breakout Rooms (1)

12 p.m.-12.20 p.m. Invited talk on the role of AI in Energy 
Transition for Climate Change 
Mitigation + Brief Q&A - Marcus Voß

12.20 p.m. -12.45 p.m. Virtual Breakout Rooms (2)

12.45 p.m.-12.55 p.m. Final Q&A session

12.55 p.m. – 1 p.m. Vote of thanks from the organisers

https://bda-hull.github.io/


Learning resources in the 
wind energy domain
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A fantastic portal for open-source datasets which can be used to train AI models for wind turbine power 
forecasting, fault prediction, operations and maintenance planning, optimization and turbine placement planning 
etc. - Maintained by the International Energy Agency (IEA)’s Wind Task 43 on Wind Energy Digitalization.

https://www.ieawindtask43.org/

https://www.ieawindtask43.org/


Most popular AI models in the 
wind energy domain?
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You would notice that there has been a highly varying trend – with simpler AI models (like SVMs) being heavily 
cited early on in 2016, while deep learners are recently starting to see increasing number of citations since 2019.

This pie chart shows the break-down of deep learners 
in publications till 2021. SVR and vanilla RNNs are 
most popular. Very minimal usage of LSTMs and other 
suitable models, despite the time-series nature of data 
in the wind energy sector

Reference: Chatterjee, J. and Dethlefs, N., “Scientometric review of artificial 
intelligence for operations and maintenance of wind turbines”, Renewable and 

Sustainable Energy Reviews, 2021.



Hurdles in applying AI in the 
wind industry

4

Biggest hurdle is the reluctance of wind farm operators to develop confidence and trust in the decisions made by AI 
models. Explainable AI could be a game-changer to help tackle this challenge. Another challenge is scalability – lack 
of data in newer wind turbines that haven’t been operational for long – transfer learning could be useful here!
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Trends for Explainable AI models utilised in the wind industry 
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Beyond wind energy – datasets 
for other renewables sources 
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EnergyData platform provides an easy-to-utilise interface wherein, we can search for hundreds of datasets in the 
renewables domain. Not all datasets here are useful to train AI models, but some can potentially be used to 
generate simulated data which can later be used for model development in useful applications!

http://energydata.info

http://energydata.info/


Climate Change AI Wiki – A 
wonderful resource on 

readings and open-source data
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We would be joined by Marcus later today, for the invited talk, who is a core team member at Climate Change AI.

https://wiki.climatechange.ai/

https://wiki.climatechange.ai/


Useful resources for a head 
start in applying AI for O&M of 

wind turbines
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Knowledge Graphs for 
Explainable Decision Support

8



Knowledge Graphs for 
Explainable Decision Support
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16/11/20, 9:36 PMNeo4j Graph Visualization
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Potential future roadmap for 
the AI4Renewables community
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As a community, it may help to focus on a systematic roadmap in the next five years – so that hopefully, we would 
see more research in this very promising area in the near future!

2021 2022 2023 2024 2025 2026
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models Transfer learning

Open data sharing
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HPC and Cloud Computing

Internet of ThingsSecurity and privacy

Real-time decision 
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Explainable AI

Alarm messages

Artificial 
Intelligence

Big data

Deployment

Major 
focus area

Timeline



Thank you for your attention. 
Any questions, comments, feedback?
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Next, we are going to jump straightaway into virtual breakout 
rooms for the socialising session (i).

We will put up information on learning resources and continue to update them 
in the near future on the AI4Renewables dedicated webpage: 
https://www.ai4renewables.org
We invite you to follow us on Twitter (@bda_hull) to stay updated!

https://www.ai4renewables.org/

