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Natech risk & energy-system resilience

A 3-minute pitch on NTNU competence and a EU project idea

External Cascading Rapid

events impacts recovery

Logic: diagnose vulnerabilities > define responses - stress-test propagation > refine decision support




NTNU NATECH capability

From natural hazards to system-level resilience

Natech = natural hazards triggering technological disruptions, where climate stress,
technology, organisations and societal dependencies meet.

Risk & safety methods Preparedness & governance Energy & cascading analysis
¢ Hazard-asset-vulnerability mapping * Prevention and mitigation criteria ¢ Climate sensitivity

* Natech scenario construction ¢ Responsibility allocation * Energy-system stress testing

e Safety barriers and uncertainty * Emergency coordination * Dependency mapping

¢ Data-supported screening ¢ Decision support under uncertainty * Recovery constraints

NTNU role in an EU consortium: provide the integrated methodology, link technical risk with energy-system
performance, and translate results into usable tools and guidance.



Two complementary NTNU anchors

Risk analysis and climate-energy-system knowledge

Nicola Paltrinieri | NTNU-MTP Francesco Cherubini | NTNU-EPT

Professor of Risk Assessment Professor, Industrial Ecology Programme

Competence: Competence:

¢ Dynamic and systemic risk analysis ¢ Climate impacts and energy systems

¢ Natech risk and safety barriers e Data-driven analysis of weather/climate sensitivity

¢ Cascading events and decision support e Energy mix, demand, capacity, trade flows and prices

¢ Al/ML-supported safety assessment e System-level sustainability and resilience perspectives

Role in projectidea: Role in projectidea:

scenario logic - barriers - uncertainty - decision support climate sensitivity - energy-system stress - recovery constraints

Shared bridge: systemic risk and resilience of energy supply under climate and external-event stress




Access to many relevant experts:
NTNU NATECH strategic group

Group members are from 7 faculties — engineering,
electricity & ICT, economics and management,
social science, psychology and medicine,
pedagogy, and urban planning.

Group for integrating expert resources within NTNU
for networking and joint initiatives on:

* Mechanism and impact analysis of NATECH
events:

« Risk reduction and preparedness analysis of
NATECH events

« Emergency response studies of NATECH events

« Social and technical adaptability from NATECH
events

https://www.ntnu.edu/societal-security/natech
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EU projectidea

Core question: how can energy systems anticipate, absorb and rapidly recover from
external-event disruptions?

1| Methods and tools 2 | Actionable measures 3 | Consortium and pilots

Assess and forecast external threats, Demonstrate prevention, continuity and Build EU pilots around TSOs/DSOs, energy
exposed assets, dependencies, thresholds rapid-recovery measures that protect operators, civil protection, climate/weather
and recovery constraints. mission-critical energy functions. data, security expertise and tool developers.
Basis: Natech scenario typologies, risk Basis: preparedness and mitigation criteria, Natural hazards remain the NTNU core;
models, climate sensitivity and cascading resilience strategies and decision support. human-related external events can be
maps. covered by partners where relevant.

Expected KERs: open analytical toolkit - stress-test framework - scenario library - guidance and training material | TRL:
start 23, increase by at least one level
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