
Strengthening Nuclear and Radiological Emergency 
Resilience Under Conflict Conditions: 

Insights from a Spanish Expert Panel under the RRADEW 
Project on a Missile Strike Scenario at a Nuclear Power Plant

Blanca García-Puerta & Milagros Montero Prieto
Department of Environment. CIEMAT



2NERIS Workshop 2026
28 - 30 April 2026

2

� WP5 - Ethical challenges 
® Do the same ethical principles apply in armed conflict situations as in peaceful situations? Is their relative importance the same in a society at war or in peace? 
® Are the potentially affected populations and responders aware of/in agreement with such considerations?
® Does the perception of ethics differ in societies currently in an armed conflict, in those close to being drawn into such a situation, or those at a distance.

� WP4 - Strategies for building resilience
Provide recommendations for improving global resilience 

to future nuclear or radiological emergencies in the 
context of war and armed conflict or disasters

“Scenario-based" approach à design and define a set of 
strategies, optimising protection and minimising the negative 
consequences on physical and mental health and social well-being

WORK PACKAGES. OBJECTIVES & LINKS

� WP3 – Cases studies on Resilience. Complementary case studies 
® the war in the former Yugoslavia 
® the war in Ukraine

® the Czech Republic as a neighbouring country affected by the conflict
® the nuclear accident in Japan

Resilience 
attributes

Societal 
impacts

� WP2 - Framework to characterise resilience at different levels in the context of nuclear emergencies in armed conflict situations
Scenarios evaluated across multiple dimensions: social (local coping capacities within communities), economic (long-term impacts of protective measures 
on economic performance), political, informational, and public health (effective dose assessment and wellbeing)

Decision-support system: FRAMESS & JRODOS
Resilience enhancement

Effectiveness of improved measurement strategies and the 
repurposing of existing infrastructure

Community-level 

� WP1: 3 Representative scenarios. Based on a missile strike on a hypothetical Ukrainian nuclear power (~ 50 km from a major urban area) 
® A: Missile strike on a reactor operating at full power;
® B: Missile strike on a reactor in cold shutdown;
® C: Missile strike on a dry spent-fuel storage cask.

Ø Fuel-damage fractions
Ø Release pathways  (D1)
Ø Isotopic inventories

Scenarios

Distributive justice and 
“forced” resilience of citizens Challenges for emergency responders Infrastructures damages Consequences for 

scientific research

Stakeholder 
workshops 
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PANEL SCOPE AND CORE OBJECTIVES

�Main purpose: 
®collaborative forum of experts à analyze and reinforce existing EPR&R frameworks

Complex scenario Multi-threat scenario

�Purpose:

Strengthen Resilience.

Analyse 
Vulnerabilities

Assess & Enhance 
Capabilities Recommendations& à

�Translating theoretical research and operational 
experience into robust actionable strategies

�Missile attack on a NPP in an armed conflict scenario
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 METHODOLOGY
� Strategic thinking and in-depth discussion
� Design the case study
� Documentation shared with the panelists

Conceptual dimensions of ‘social vulnerability’ in 
disaster management (Orru et al., 2021)
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 METHODOLOGY

� Phases of an emergency
� Three Pillars of Strategic Discussion

EMERGENCY PHASES

PILLARS EMERGENCY (EARLY RESPONSE) TRANSITION & RECOVERY PREPAREDNESS

VULNERABILITY 
ANALISIS

Potential weaknesses of the EPR&R system, critical infrastructure (energy, transport, communications, 
health...) and the population in the phase of disruptions introduced 

IDENTIFICATION OF 
CAPACITIES

Discussing existing technical, logistical, organisational, and communication capacities that must be 
developed, acquired, or strengthened to reduce overall risk

STRENGTHENING 
MEASURES

Proposing concrete, viable societal, environmental, economic, operational, or governance measures to 
improve resilience—either reducing vulnerabilities or increasing core capabilities
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 SPANISH PANEL PARTICIPANTS: 11 ORGANISATIONS

Expert Group Their Critical Role
Civil Protection (DGPCE) Strategic national coordination
Nuclear Safety Regulator (CSN) Regulator and essential technical knowledge
Civil Emergency Planning (DGPCE) Unique intervention capabilities
Military & CBRN Experts (MDE, UME, EMDNBQ) Specialised knowledge in defence and response to unconventional threats.
First responders (MDE, UME, SUMMA 112, Madrid Council) On-the ground perspective
Health services (CECOSS, IGESAN, HCD, CSVE, SUMMA 112, HGUGM) Population treatment and surveillance
Municipal Council of Madrid Local coordination emergency teams

CSN : Consejo de Seguridad Nuclear 
DGPCE : Dirección General de Protección Civil y Emergencias
(Ministerio del Interior)
MDE : Ministerio de Defensa
UME : Unidad Militar de Emergencias
EMDNBQ : Escuela de Defensa NBQ del Ejército de Tierra

SUMMA 112 : Servicio de Urgencia Médica de la Comunidad de Madrid
CECOSS : Centro Coordinador de Seguimiento Sociosanitario
IGESAN : Inspección General de Sanidad
HCD : Hospital Central de la Defensa
CSVE : Centro Sanitario de Vida y Esperanza
HGUGM : Hospital General Universitario Gregorio Marañón



8NERIS Workshop 2026
28 - 30 April 2026

8

AGENDA

� Session 1: The Immediate Emergency Response Phase
® Critical hours and days immediately following the radiological release. 
® Analyse the system's ability to execute a coordinated response under the extreme pressure of a combined 

radiological and military crisis.

� Session 2: The Long-Term Recovery and Transformation Phase
® Explore the multi-year challenges of recovery. 
® Analyse how to not only restore functionality but to leverage the crisis as an opportunity for transformation. 

� Session 3: The Preparedness and Anticipation Phase 
® To stress-test the foundational assumptions of peacetime preparedness against the corrosive effects of a 

conflict environment. 
® Evaluate the robustness of existing plans, systems, and community assets before the radiological event 

occurs
Ø How a wartime context degrades baseline preparedness and what anticipatory measures can 

counteract this erosion.

� Synthesis Session (4): Formulating Actionable Recommendations
® Synthesize the key insights from the day's discussions into a coherent set of prioritized, actionable 

recommendations. 

� Introductory session:
® Welcome ® Objectives and scope ® Presentation of the scenario
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STARTING THE PANEL
� Introductory session

® Basic Resilience, EP&R & Risk concepts
® Objectives of the panel

� Radiological criteria
® ICRP criteria (1 – 20 -100 mSv/y)
® Spanish emergency nuclear plan (PLABEN)

Ø Emergency planning zones around the NPP
Ø Contamination levels (Nordic Guidelines, 2014)
Ø Foodstuff control criteria (Council Regulation (Euratom) 2016/52)
Ø Countermeasures
Ø Recovery actions

� Case study
® Assumptions & starting points
® Description of the attack scenario: 2 strikes

Ø Accident (SBO), Source term, timeline, consequences
® Emergency & intervention phases 
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CASE STUDY
� Release 22.5 hours after the impact 
STSBO accident – 
NUREG/CR-7110, Vol. 2): 

� 2 impacts hit basic infrastructures around a 
Spanish NPP, close to the Portuguese border
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MISSILEMAP → 
https://nuclearsecrecy.com/missilemap

CASE STUDY
� 2 impacts hit basic infrastructures around a 

Spanish NPP, close to the Portuguese border

← NUKEMAP
https://nuclearsecrecy.com/nukemap/ 

https://unsaferguard.org/map/index.es.php
UN SAFER GUARD → 

https://nuclearsecrecy.com/missilemap/?&s=51.44320402471251%2C34.96581852436066&t=39.80709696874605%2C-5.695552825927734&p=ru_r-39_(ss-n-20)&sp=-1&yp=psi600_sb&kt=200&c=500&r=8300&wr=1&mc=39.809556493849016%2C-5.630264243809507&z=12
https://nuclearsecrecy.com/nukemap/
https://unsaferguard.org/map/index.es.php
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CASE STUDY

CONSEQUENCES

Total deposition aerosols 
(Activity concentration classification -  
Nordic Guidelines, 2014)
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Cloud leaving time after the emission occurs

PORTUGAL

SPAIN

https://ciemat.maps.arcgis.com/apps/instant/sidebar/i
ndex.html?appid=5cab1fe2f11b497da3e33fc909b1a3ea

https://ciemat.maps.arcgis.com/apps/instant/sidebar/index.html?appid=5cab1fe2f11b497da3e33fc909b1a3ea
https://ciemat.maps.arcgis.com/apps/instant/sidebar/index.html?appid=5cab1fe2f11b497da3e33fc909b1a3ea
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CASE STUDY

Evacuation

COUNTERMEASURES

Iodine tablets for adults
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Iodine tablets for children
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MUNICIPALITY COUNTRY INHABITANTS
Almaraz Spain 1259
Talaván Spain 914
Navas del Madroño Spain 1429
Torrejón el Rubio Spain 599
Serrejón Spain 412
Ladeiro Portugal 1290

Total 5903

https://ciemat.maps.arcgis.com/apps/instant/sidebar/i
ndex.html?appid=5cab1fe2f11b497da3e33fc909b1a3ea

https://ciemat.maps.arcgis.com/apps/instant/sidebar/index.html?appid=5cab1fe2f11b497da3e33fc909b1a3ea
https://ciemat.maps.arcgis.com/apps/instant/sidebar/index.html?appid=5cab1fe2f11b497da3e33fc909b1a3ea
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PANEL RESULTS
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PANEL RESULTS: RECOMMENDATIONS
PREPAREDNESS

RE
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Strengthen training and awareness-raising.
Prioritise the faithful reproduction of real conditions in simulation exercises.
Create guidelines for better, rapid, clear and official communication channels. 
Create diversified communication strategies in order to adapt messages and channels to different 
populations groups.
Strengthen the social fabric of the community.
Homogenise inter-agency proceedings. Framework agreements and joint exercises, including CBRN 
training at the extra-hospital level.
Logistic and technical improvements: for distribution of iodine tablets; equip hospitals with radiation 
detectors; and strengthen communication redundancies.
Promote stable interinstitutional coordination. Create a digital management system for volunteers’ 
accreditation.
Consolidate “lessons learnt” in order to strength the preparedness culture.
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® Health Priority: 
Ø Need to standardise pre-hospital radiological triage, to prevent the overload of reference medical centres.

PANEL’S CONCLUSIONS

vs
Unknown picture author. 
Licence CC BY-SA-NC

https://proyectoviajero.com/
banderas-ccaa-espana/ 

vs

Analysis of the simulated scenario: 
a missile attack against a Spanish NPP and  its 

associated electrical infrastructure.
Solid technical and 

regulatory foundation
Vulnerabilities in inter-administrative 

coordination and social resilience

The implementation of the recommendations of the Spanish panel, together with those from the other panels held within the framework of the 
RRADEW project, would strengthen the EP&R system, improve its effectiveness, and, in the long term, 

build resilience to nuclear emergencies in armed conflict scenarios.

� Key findings:
® Operational Capacity: 

Ø Spain has elite response units (UME) and a highly experienced regulator (CSN). 
Ø However, the decentralisation of essential services hampers a unified and coordinated response.

® Main significant operational risks à Communication Gaps: 
Ø Fragmentation of communication systems, and 
Ø Vulnerability to “hybrid warfare”: network outages, disinformation.

® Social Factor: 
Ø Low risk awareness among the general population

ü Can undermine “soft resilience” ü Could lead to chaotic public reactions and the saturation of healthcare services
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