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FORO 

what it is 

an Association of Iberoamerican Radiological & 

Nuclear Regulatory Authorities created in 1997.  

Initially based on similarities among the nuclear 

programs in place, similar languages and 

similar cultural features 

its aim to promote radiological and nuclear safety and 

security at the highest level in the region 

its official 

language 
Spanish 

3 



4 

Who we are 

Argentina 

Brasil 

Chile 

Cuba 

España  

México 

Perú 

Uruguay 

Autoridad Regulatoria Nuclear 

 

Comissão Nacional de Energia Nuclear 

 

Comisión Chilena de Energía Nuclear  

 

Centro Nacional de Seguridad Nuclear 

 

Consejo de Seguridad Nuclear 

 

Comisión Nacional de Seguridad Nuclear y Salvaguardias 

 

Instituto Peruano de Energía Nuclear 

 

Autoridad Reguladora Nacional en Radioprotección 



Stress Tests 

Methodology 

• The FORO member countries having NPPs (14 units in commercial 

operation) decided to conduct a stress test (STs) process in response to 

the accident occurred at Fukushima Daii-chi NPP. 

 

• The main goal was to determine the NPPs safety margins, analysing their  

response to extreme natural events, their capabilities to deal with events 

such as total loss of electric power and loss of the ultimate heat sink, 

and the capacity to manage and mitigate severe accident scenarios.  

 

• In September 2011 a specifically designated FORO Task Group including 

an IAEA Technical Officer and the representatives of the 4 regulatory 

bodies (RBs) of countries with NPPs, met in Madrid, to define the 

methodology to be applied. 
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Stress Tests 

Methodology (Cont.) 

• The whole process was developed in 3 successive steps: 

 Each RB requires the STs to the NPP Licensees (including the 

corresponding schedule for improvements implementation); 

 Each RB prepares a NR based on the ST results including the own 

evaluation and the regulatory position; 

 A Cross Peer Review (CPR) process among the FORO member 

countries leading to a STs final report. 
 

• In June 2012 the Task Group met again in Buenos Aires, with the 

participation of experts from all the FORO members with the aim to 

complete the on-going Peer Review phase and to elaborate the due Stress 

Test Final Report. 
 

• The CPR was conducted on the NRs presented by each RB and was 

established to guarantee transparency and homogeneity in the process; 

and to facilitate the appropriate experience exchange among the member 

countries. 
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Cross Peer 

Review Process 

• The CPR included among other aspects: 
 

 To verify that the stress tests performed are consistent with the scope 

and specifications established by the FORO. 
 

 The appropriateness of the analysis done, checking that they were 

undertaken with consistency and reliability, considering the quality of 

the submitted documentation. 

 

• As a result three categories of outcomes have been identified: "Good 

Practices"; "Recommendations" and "Suggestions" to be considered in 

future actions. 
 

• A preliminary Cross Review was established, in which each National 

Report was carefully reviewed by a different Regulator belonging to 

countries having NPPs. Then the corresponding preliminary report was 

distributed to all the members to be discussed and eventually approved. 
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Cross Peer Review 

Process (Cont.)  

• The representatives of FORO countries not having NPPs acted as 

rapporteurs in the CPR. The technical secretariat was conducted 

by an IAEA Technical Officer. 

 

• The consolidated reports of the CPR made to each country, were 

accepted by all the FORO countries representatives. 

 

• The CPR process was completed with the issue of a STs Final 

Report, finally approved by the FORO´s Plenary. 
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Compliance with FORO 

Specifications 

• It was verified that NRs meet the FORO´s requirements and specifications, 

and include: 
 

 Details of the activities performed in each country by both the 

Licensee and the RB. 
 

 NPPs general information and use of PSAs, including the scope and 

the main findings of the PSAs and its use in the STs. 
 

 General conclusions from the STs activities. 
 

 Specific activities undertaken by the licensees and the RB regarding 

the analysis and verifications carried out in relation to: 
 

 Extreme external events (earthquakes, floods / low level water, 

tornadoes, lightning, heavy rains and wind loads); 
 

 Loss of safety functions (loss of on-site and off-site power; loss of 

connection to the heat sinks and the combination of both); 
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Compliance with FORO 

Specifications (Cont.)  

 Severe accident management (describing the actions of prevention 

and mitigation provided in case of a severe damage affecting either 

the reactor or the spent fuel storage pools, or both); 

 

 Emergency management (review of the emergency post-accident 

internal and external management activities), including topics such as 

radiological protection assessment, criteria for decision making, 

communication, remediation activities, etc. 
 

• All NRs were submitted to all the FORO members within the agreed 

timetable, with the quality and completeness levels required.  
 

• Each NR includes proposals for improvements, including the associated  

schedule for implementation.  

• NRs include details of the assessments of the plant responses to the 

occurrence of the above mentioned events, as well as the timing to adopt 

the necessary prevention and mitigation measures. 
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Compliance with Design Basis 

and Licensing 

Basis  Specifications 

 

• The phenomena to be analyzed in the stress tests process is far 

beyond the current plant design basis. Nevertheless, the 

verification of the fulfilment of the current DBs and LBs has been 

considered a need to start this complementary reassessment of 

the plants’ safety. 

 

• Non compliance of the DBs and LBs have not been identified. 

 

• As a result, many for improvements have been identified but, in no 

case were evidenced weaknesses or critical situations (cliff edge) 

which make urgent actions necessary to be taken.  
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Assessments / Safety Margins for 

Extreme Natural Events 

• The analysis and assessments demonstrate a suitable margin to fulfil the 

safety functions in case of occurrence of BDB accidental situations. 
 

• Earthquakes: all countries have adopted approaches based on seismic 

margins, and have quantified or are in the process of quantifying the 

robustness of each plant to cope with BDB accidents. No immediate 

corrective actions are necessary to implement . 
 

• The assessments are strongly affected by the sites geographical 

differences. All countries have considered these events, and their plants 

demonstrated to have suitable margins. 
 

• Conceivable cliff edges situations have been postulated as well as the 

corresponding improvements or modifications to cope with them have 

been identified and proposed. 
 

• In some cases, additional studies will be carried out to further confirm 

them. New improvements could be then proposed. 
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Assessments / Safety Margins for 

Loss of Safety Functions   

• Loss of on-site and off-site power (SBO); loss of capacity to connect to 

the normal and ultimate heat sinks and the  combination of both have 

been analyzed . 
 

• All countries included assessments of the available margins and the cliff 

situations. 
 

• The time required for the recovery of safety functions or the lapsed time 

until unavoidable damage to the fuel in the reactor core or in the spent 

fuel pools were estimated. 
  

• The assessments assumes that the loss of safety functions will lasts for 

an extended time and that the plant site will remain isolated, and shall 

not receive external support for at least 24 hours. 
 

• Different improvements have been identified in all the plants. 
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Assessments / Safety Margins for 

Severe Accident Management 

• All the countries are implementing the necessary actions to face lessons 

learned from Fukushima considering organizational and technical aspects 

as well as those referred to procedures; guidelines, and suitable training 

plans. 
 

• Severe accident prevention and mitigation aspects were considered.  
 

• Situations affecting the core and spent fuel storage pools were analyzed.  
 

• The equipment needed to maintain the containment integrity in a severe 

accident condition characterized by hydrogen accumulation or over 

pressurization have been identified, such as passive autocatalytic 

recombiners and containment venting, to which filtration capacity may be 

eventually incorporated. 
 

• The RBs recognizes the importance of keeping track and eventually 

adopting, the on-going developments at international level related with 

accidents initiated with the plant in a shutdown condition or those 

implying a risk to the spent fuel stored in pools. 
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Assessments / Safety Margins for 

Emergency Management 

• Different topics have been included in the assessments, mainly related to: 

 

 Management and control; 

 Decision making; 

 Personnel availability (including multi-units plants); 

 Site accessibility; 

 Fuel damage mitigation; 

 Radioactive emission reduction; 

 Revision of procedures; 

 Communication (internal and external); 

 Emergency lighting; 

 Radiological protection (for workers); 

 Personnel training, and 

 Equipment availability.  

 

• The improvements vary including modifications to the applicable procedures, 
improvements in equipment to be used in emergencies; system modifications, 
availability of new facilities and equipment, etc. 
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Conclusions 

• The STs implied an important effort of both the Licensees and the RBs, and 

the review processes demonstrate the FORO countries members’ 

commitment with nuclear safety and the international conventions and 

practices. 

• The FORO underwent a fully transparent CPR process, which is aligned with 

the methodology proposed by the IAEA Action Plan. 

• The CPR, besides guaranteeing the quality of the assessments contained in 

the NRs, has served as a mechanism for open discussion and experience 

exchange related to safety improvement and will give the different countries 

the possibility to further improve the proposed action plans. 

• STs were finished on the anticipated time; 

• No significant weaknesses that require taking requiring preventive actions 

were found; 

• The plants have acceptable safety margins against the considered events; 
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Conclusions (Cont.) 

 

• Changes have been proposed in the plants. The implementation 

schedule is based on a three-step time frame: short, medium and long 

term, the latter ending by 2016. 
 

• As a result of the analysis and assessments still in progress that are 

being carried out by other Licensees and RBs as well as international 

organizations, new lessons could be considered in the future. 
 

• The NRs used different approaches in presenting their report contents, 

reflecting the regulatory practices in each country within the 

framework established in the STs required by the FORO. 
 

• The FORO is considering to perform follow-up technical meetings in 

2014 and 2016 to verify the implementation schedules fulfilment and, to 

analyse the convenience of considering new lessons learned that 

could arise as a result of the on-going assessments.  
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More information 

www.foroiberam.org 

secretaria@foroiberam.org 
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