
Lukas Strauss, 01.10.2025 1

From forecasts to decisions –
do we need to care about AI 
safety?
Lukas Strauss

IEA Wind TCP Task 51 Workshop "Forecasting extremes in the 
power system"
30 Sept – 1 Oct 2025, Offenbach am Main, Germany
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About this talk

• Not a scientific talk

• Not the AI expert

• Austro Control Digital Services (ACDS)
• tailored solutions to integrate weather impact into decision making

Energy SectorAviation Sector
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SIMONA
AI-based image recognition system to 
determine visibility conditions at airports

Projects at ACDS

PROFICIENT
Extreme production anomaly detection and 
attribution
for Austria's wind power
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About this talk

• Not a scientific talk

• Not the AI expert

• Austro Control Digital Services (ACDS)
• tailored solutions to integrate weather impact into decision making

• How safe are our AI-driven decision support systems?

Energy SectorAviation Sector
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Context and 
motivation
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Forecast Systems

From forecasts to decisions

Forecasts

User Systems

Decision

Users
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Forecasts "as is"

E.g., wind power forecasts 
for maintenance planning

Yesterday

Forecasters
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User SystemsForecast Systems

Forecasts

Forecasters

Decision

Users

ML

Today

Optimization on 
application variables

E.g. bidding on the market, 
load balancing
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Tomorrow
(the day after tomorrow)

Forecasts become 
decisions

E.g., in operating a system-
critical power grid

User SystemsForecast Systems

Forecasts

Forecasters

Decision

Users

AI
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User SystemsForecast Systems

From forecasts to decisions

Forecasts

Forecasters

Decision

Users
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"This coming night, a down-
ramp event will occur in your 
control area between 22:45 
and 01:00 with a magnitude 
of 2.5 GW."  

Prediction
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"This coming night, starting 
at 22:45, request reserves on 
the order of 2.5 GW to 
compensate missing wind 
power as anticipated."  

Prescription

User SystemsForecast Systems

Forecasts

Forecasters

Decision

Users

ML
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"Tonight, starting at 22:45, I 
will request reserves from 
gas power plants at locations 
X, Y und Z vor, to 
automatically balance a 
power loss of up to 2.5 GW."  

Action

User SystemsForecast Systems

Forecasts

Forecasters

Decision

Users

AI
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"Tonight, starting at 22:45, I 
will request reserves from 
gas power plants at locations 
X, Y und Z vor, to 
automatically balance a 
power loss of up to 2.5 GW."  

Action

User SystemsForecast Systems

Forecasts

Forecasters

Decision

Users

AI
What could go wrong?



Lukas Strauss, 01.10.2025

From forecasts to decisions

13

"Tonight, starting at 22:45, I 
will request reserves from 
gas power plants at locations 
X, Y und Z vor, to balance 
automously a power loss of 
up to 2.5 GW."  

Action

User SystemsForecast Systems

Forecasts

Forecasters

Decision

Users

AI
What could go wrong?

Case outside Operational Design Domain
Ramp event of this scale not included

in training data set

Incomplete data base
Power plant Y currently in 

maintenance

Too high complexity of the event
Simultaneous cold spell, reserves exhausted

Imperfect interaction AI <> human operator
Dual intervention in the system not thought through
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"Tonight, starting at 22:45, I 
will request reserves from 
gas power plants at locations 
X, Y und Z vor, to balance 
automously a power loss of 
up to 2.5 GW."  

Action

User SystemsForecast Systems

Forecasts

Forecasters

Decision

Users

AI
What could go wrong?

Case outside Operational Design Domain
Ramp event of this scale not included

in training data set

Incomplete data base
Power plant Y currently in 

maintenance

Too high complexity of the event
Simultaneous cold spell, reserves exhausted

Imperfect interaction AI <> human operator
Dual intervention in the system not thought through

We need to do our AI (safety) homework!
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A peek into another 
sector ...
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AI safety in the aviation sector
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"It aims at guiding applicants 
when introducing AI/ML 
technologies into systems 
intended for use in safety-
related or environment-related 
applications."

EASA AI 
GuidelinesEuropean Union Aviation Safety 
Agency
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AI safety in the aviation sector
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AI safety in the aviation sector
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AI safety in the aviation sector
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AI safety in the aviation sector
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AI safety in the aviation sector

In summary
• European effort by central organization / authority

• Inclusion of stakeholders
• dedicated meetings
• pilot projects

• Top-down and bottom-up

• From guidelines to regulations
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Discussion
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Do we need 
to care about 
AI safety?

Discussion

User SystemsForecast Systems

Forecasts

Forecasters

Decision

Users

AI
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Do you think AI safety needs to be addressed – and when?

Select your answer.

slido #1

Discussion
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Who do you think should take up this cause?

Rank by importance.

slido #2

Discussion
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Where to start?

Please add your thoughts or point to existing efforts. (free text)

slido #3

Discussion
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Ongoing efforts in the energy 
sector
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TEF for Smart Cities & Communites
Citcom.AI

LINK

LINK

LINK

LINK

https://citcomtef.eu/about
https://www.regtrail.com/resources/ofgems-ai-guidance-what-every-energy-stakeholder-needs-to-know
https://digital-strategy.ec.europa.eu/en/policies/testing-and-experimentation-facilities#TEF-Projects
https://ai4realnet.eu/
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LINK

LINK

LINK

https://ai-effect.eu/
https://www.entsoe.eu/technopedia/techsheets/artificial-intelligence-ai/
https://eepublicdownloads.entsoe.eu/clean-documents/Publications/RDC%20publications/entso-e_RDI_roadmap_2024-2034_240710.pdf
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LINK

https://energy.ec.europa.eu/news/strategic-roadmap-digitalisation-and-ai-energy-sector-consultations-opened-2025-08-06_en
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LINK

https://energy.ec.europa.eu/events/workshops-ai-energy-sector-2025-09-15_en
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Agenda (PDF)

YouTube Rec

Agenda (PDF)

YouTube Rec

https://energy.ec.europa.eu/document/download/25c89df6-84ea-4add-95f2-68ee062eabe4_en?filename=15.09.25-Agenda%20Workshop%20Opportunities%20of%20Foundation%20Models%20and%20AI%20solutions%20for%20energy.pdf
https://www.youtube.com/watch?v=5pn3WPb56jw
https://energy.ec.europa.eu/document/download/3a641011-8a14-44d2-a4e5-fa5a4c968c9b_en?filename=25.09.25-Agenda%20Workshop%20Challenges%20and%20risks%20related%20to%20the%20use%20of%20AI%20in%20the%20energy%20sector%20final.pdf
https://www.youtube.com/watch?v=LEK-iyuDT8M
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LINK

https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/14742-Artificial-intelligence-and-digitalisation-for-energy-a-roadmap_en
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LINK

https://energy.ec.europa.eu/news/strategic-roadmap-digitalisation-and-ai-energy-sector-consultations-opened-2025-08-06_en
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predictive

agentic

prescriptive

We need to do our AI safety homework together!

AI safety in the energy sector
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Extra material
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LINK

https://energy.ec.europa.eu/news/strategic-roadmap-digitalisation-and-ai-energy-sector-consultations-opened-2025-08-06_en
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LINK

https://energy.ec.europa.eu/events/workshops-ai-energy-sector-2025-09-15_en
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LINK

Agenda (PDF)

YouTube Rec

Agenda (PDF)

YouTube Rec

https://energy.ec.europa.eu/events/workshops-ai-energy-sector-2025-09-15_en
https://energy.ec.europa.eu/document/download/25c89df6-84ea-4add-95f2-68ee062eabe4_en?filename=15.09.25-Agenda%20Workshop%20Opportunities%20of%20Foundation%20Models%20and%20AI%20solutions%20for%20energy.pdf
https://www.youtube.com/watch?v=5pn3WPb56jw
https://energy.ec.europa.eu/document/download/3a641011-8a14-44d2-a4e5-fa5a4c968c9b_en?filename=25.09.25-Agenda%20Workshop%20Challenges%20and%20risks%20related%20to%20the%20use%20of%20AI%20in%20the%20energy%20sector%20final.pdf
https://www.youtube.com/watch?v=LEK-iyuDT8M
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State of affairs in the energy sector?

Artificial Intelligence and humans collaborate to increase safety of 
critical infrastructures" (BIP, INESCTEC Magazine, 2023), Ricardo Bessa
 

This article discusses the AI4REALNET project, led by INESC TEC, which aims to integrate AI into critical 
infrastructure operations—such as power grids and transport systems—to enhance decision-making, 
efficiency, and safety. The project emphasizes human-AI collaboration to support operators, facilitating 
decarbonization and improving service quality. 

"Operating AI Systems in the Electricity Sector under Europe's AI Act – Insights on 
Compliance Costs, Profitability Frontiers, and Extraterritorial Effects" (2023), 
F. Heymann, K. Parginos, R.J. Bessa, M. Galus
 

This article examines the implications of the European Union's proposed Artificial Intelligence Act on AI applications 
within the electricity sector. It provides an in-depth analysis of compliance costs associated with the Act, explores how 
these costs might affect the profitability of AI implementations. The study aims to offer valuable insights for stakeholders 
in the energy industry to navigate the evolving regulatory landscape effectively.

"Since the energy sector is a high-risk sector, aspects such as explainability and interpretability of AI-based systems are 
becoming fundamental requirements for AI adoption by industry (Heymann et al., 2023)”
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Source: Austrian Power Grid, EnliteAI – LinkedIn-Post by Clemens Wasner, Dec 2024

Integrated power system forecsting
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