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What´s the framework?
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Background

• EC declared “safety of all EU NPPs should be reviewed: Stress Test (ST)”. Additional
reassessment of facility safety margin by considering events occurred in Fukushima.

• Analysis had to be performed by licensees an independently reviewed by each
regulatory body.

• CSN sent complementary technical instructions to the Spanish NPPs requiring to
carry out the ST.

• CSN required additional specific analysis to NPPs licensees to face up situations
beyond design bases that will produce loss of large areas of the plant.

• Licensees propose several mitigation actions and to built an alternative emergency
management Center (AEMC).

• CSN positively valued and accepted these proposals. Additional analysis and criteria
were required to unify approaches.

• Presentation focused on:
• Containment Filtering Venting System (CFVS) to protect the containment by

reducing excessive containment pressure
• Alternative emergency management center (AEMC) to manage the emergency
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Main Requirements
• Compatibility between individual workers protection and feasibility of performing

mitigation actions.
• Review of dose reference levels:

o 500 mSv: workers that perform actions to mitigate the accident and its
consequences.

o 50 mSv: workers with assigned activities but are not directly part of the mitigation
actions.

• Licensees had to review RP key topics in the severe accident management guidelines
(SAMGs). Analysis should:
o To identify critical manual actions in the strategy proposed in the SAMGs
o To specify zones, areas or cubicles where local manual actions should be performed.
o To define RP condition in several accident scenarios and to estimate the resulting

worker doses.
o To provide remote actions/tools to reduce doses when zones are radiologically un-

accessible.
• Definition of RP needs: human resources, personal protection equipment (PPE), radiation

and contamination detectors, etc.
• Worker training needs in the Emergency Plans
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What have we carried out?

6

http://www.csn.es/


www.csn.es

• To define criteria for approaches harmonization in the analysis and
selection of CFV scenarios

• To review requirements
• Identification of worker actions in guidelines associated to SAMGs
• Availability of RP resources (human & equipment)
• To agreed Rad-classification under severe accident conditions
• To develop an information sheet similar to radiological work permit
• To develop a methodology for regulatory assessment.
• To share evaluation results with operators in order to face

difficulties and to reach agreed solutions
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Rad-classification based on estimated radiological conditions 
DOSE RATE RADIOLOGICAL

CLASSIFICATION
LOCAL ACTION TO BE
PERFORMED

POST-ACTIONS

≥ 10 Sv/h UN-ACCESSIBLE NOT ALLOWED No
≥ 1 Sv/h UN-ACCESSIBLE Not allowed • Pront TLD reading

• Biodosimetry
• Medical attention
• External decontamination
• Internal dosimetry

>100mSv/h UN-ACCESSIBLE /
ACCESSIBLE- TIME
LIMITED

Planned actions to
avoid severe accident
conditions

• Immediate TLD reading
• External decontamination
• Internal dosimetry

10> mSv/h>100 ACCESSIBLE- TIME
LIMITED

No planned actions to
avoid accident
progress and/or
reduce radiological
emissions

• Recommending pront TLD
reading

• External decontamination
• Internal dosimetry

< 10mSv/h Accesible Planned/un-planned
actions

• External decontamination
• Internal dosimetry
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Worker guideline sheet associated to SAMGs.- Main content

Radiological 
classification

Un-accessible
≥10 Sv/h

Un-accessible
≥ 1 Sv/h

Un-accessible
>100mSv/h

Accessible
10< mSv/h < 

100 

Accessible
<10mSv/h

Activities Not allowed Not allowed Limited time limited time All

Dose rate

• Zones classification under the accident conditions
• Activities description
• Structures Systems and Components (SSC) that contributed to the source term
• Available Radiation Monitoring equipment and where these are located.
• Expected radiological and dosimetry conditions
• General instructions to the worker: DLD, TLD, number of workers in each

team,...
• Specific instructions: i.e. thyroid blocking Iodine prophylaxis, Personal

Protection Equipment, etc.

• Map with the selected route (main route) and the alternative one
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Worker guideline sheet*

*Reproduction allowed

*With Almaraz NPP permission

10

http://www.csn.es/


www.csn.es

Worker guideline sheet*

*With Trillo NPP permission
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AEMC

With Trillo NPP permission
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AEMC-Trillo NPP*. Building distribution

Services area
Non radiological area
Radiological area

*With Trillo NPP permission
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AEMC worker routes*

Firemen

Workers

From AEMC to the  
emergency

Coming back to AEMC

*With Trillo NPP permission
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What have we got?
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Conclusions

 Radiological estimations allow us to face some difficulties that have to be
solved under severe accident conditions and anticipate solutions

 Also, it allows to identify needs of resources to be used under severe
accident conditions

 Reference level were reviewed
• Effective dose <500 mSv: workers who perform local manual actions to

mitigate the accident and its consequences
• 50 mSv workers who perform other support and auxiliary missions not

directly part of mitigation actions

 CFVS and AEMC were identified as additional measures to be implemented
in all Spanish NPPs sites
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Conclusions (2)

 RP criteria harmonization among NPPs regarding to:
• The general scope of the situations to be analyzed (expert judge to

select actions)
• The methodology to be used considering atmospheric releases and

most significant contributions from systems and components
• Common zones classification under extreme accident conditions and

its application to each case
• Worker radiological protection feasibility in the local manual actions

foreseen (< RL)
• Definition of a worker guideline sheet similar to work permit

 Procedures for RP control at AEMC
 Worker training (manual actions and RP) in the NPP Emergency Plans
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Lessons learned18

 Licensees and regulator discussions were promoted to
reach solutions to be implemented in severe accident
management

 Radiological habitability is a key issue in the analysis of
mitigation actions

 To adapt Spanish regulations to new recommendations
(reference levels)

 The need of criteria harmonization
 To integrate radiation protection issues in emergency

preparedness and plans
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