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Main Reason for Destruction of Confidence 

Consequences of Severe Nuclear Accidents: Some Classic (Obvious) Examples 

Three Mile Island 2 

• New Safety Requirements much more severe. 

• Delays in the Construction of NPPs. 

• Strong increase in Construction Cost. 

• “Almost” a US Moratorium for Construction of New NPPs. 

Chernobyl 4 

• An Italian Public Referendum canceled the Construction of 
NPP Montalto de Castro (1988) and Decommissioning NPPs 
Enrico Fermi and Caorso (1990). 

• There were consequences in Brazil, contributing to slow down 
the Construction of Angra 2. 

Fukushima Daiichi 
• Japan: 42 “Operable” Reactors  / Only 5 plants in Operation. 

• Germany: Government decided to phase out all NPPs. 

• Italy: The society confirmed the referendum to ban nuclear energy. 
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Other factors to Deceasing Confidence  

Factors that also decrease Confidence in Nuclear Energy 
Examples Non-exclusives 

• Long Periods of interruption in Power Supply (Forced Outages) due 

to Technical Defects or System Deficiencies. 

• Frequent interruptions in Power Supply, even for Short Periods. 

• Bad Financial Situation of the Power Company (Operator / Owner). 

• Delays and Cost Overruns during Construction of New Plants. 

• Reports / Findings of Corruption. 
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Actions after Major Nuclear Accidents 

Examples of  the Paradoxical Benefits for the Nuclear 
Industry on the Long-term Horizon: “Lessons Learned” 

Three Mile Island 2 
• Creation of Technical Support Centers within the plants as part of the 

basic design. 

• Creation of the Institute of Nuclear Power Operations (INPO). 

Chernobyl 4 
• Creation of the International Nuclear Safety Advisory Group 

(INSAG) by the IAEA and the World Association of Nuclear 
Operators (WANO). 

• The concept of “Safety Culture" emerged for the first time. 

Fukushima Daiichi 
• All countries operating NPP performed "Stress Tests" for their plants, 

developing more judicious Safety Reassessments, in order to ensure the 

functioning of Safety Systems in the face of extreme natural phenomena 
beyond the design bases. 

• IAEA and WANO increase mutual cooperation to maximize efforts for 
nuclear safety worldwide and reduced the intervals of their safety 

missions. 
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Segments interested in Safety Aspects of  Nuclear Facilities 

To whom the Nuclear Industry must convey Confidence 

• Nuclear Regulation Authority (in Brazil CNEN) 

• Workers of Nuclear Installations 

• Suppliers of Goods and Services 

• Customers of Energy Production Services 

       - Power Transmission Companies  

       - Power Distribution Companies 

• Society (Public Acceptance) 
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How to convey Confidence in Nuclear Technology 

Confidence is basically conveyed through: 

 Reliable Operation: Maximization of Energy Production 

 High Availability  and Capacity Factors (indicators). 

 Increase in Monetary Gains arising from the 
    Commercialization of Energy. 

 Safe Operation of NPPs: Safe Production of Energy 

• High Availability Factors of the Safety  Systems (indicators). 

• Strict Compliance with National and International Safety 
Standards. 

• Low Risk Level throughout the Operational Cycle. 

• Extensive use of International Operational Experience. 
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Eletronuclear: Improvement of Operational Performance 

Obtaining  Continuous Improvement of the Operational Performance: 

 Comparisons with International References 

 Adoption of best Operational Practices. 

 Participation in WANO Peer Review Missions. 

 Participation in IAEA OSART Missions. 

 Implementation of Programs to improve the Human Performance. 

 Implementation of Programs to improve the Safety Culture. 

 Transparency and good relationship with the population 

neighboring NPPs Angra 1 and Angra 2. 

More than 20,000 people (per year) visit the NPP Information Center, 

including Universities  from all over the Country and Special Programs for 

Schools in the region surrounding the NPPs. 
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Eletronuclear: Integrated Safety Management Policy 

IAEA Convention on Nuclear Safety 

IAEA INSAG 4 

1. CROU: Plant Operation Review Committee 

2. CAON: Nuclear Operation Analysis Committee 

3. COSIS: Independent Safety Oversight Committee 

Committees to improve the Adherence to the Integrated 
Safety Management Policy 
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Operational Depth Defenses 

Eletronuclear: Integrated Safety Management Policy (cont.) 
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Corporate Depth Defenses 

Eletronuclear: Integrated Safety Management Policy (cont.) 
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Safety Culture Program: Based on the 7 Principles recommended by the 

IAEA and, additionally, considering the concepts defined by WANO and INPO. 

• Priority: Nuclear safety is a priority and more 
important than productivity and economy and is not 
to be compromised for any reason. 

• Presence in the Field: The Leadership Presence is 
required in the Activities of the Operational 
Processes. 

• Responsibility: Safety Responsibilities must be clearly 
defined and various legal requirements must be met. 

• Training: All of the employees and service providers 
must be qualified and aware of various aspects of 
Integrated Safety. 

• Prevention: Risks to Health, Safety and the 
Environment must be always avoided. 

• Communication: Communication Processes should be 
Transparent and Efficient, especially under Unsafe 
Conditions. 

• Continuous Improvement: We seek the Continuous 
Improvement of our Practices related to Integrated 
Safety Management. 

Eletronuclear: Integrated Safety Management Policy (cont.) 



Measures  to  create  Confidence in Nuclear Technology 

1st Seminar on Exchange with the Nuclear Energy Agency/ March 20, 2018 /  Page  12 

Eletronuclear - Indicators: Safety / Operational / Economic 

Indicators Panel: INTRANET 
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Availability Factor: Angra 1 + Angra 2 

Eletronuclear - Indicators: Safety / Operational / Economic (cont.) 

Indicators Panel: Example 
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Eletronuclear - Indicators: Safety / Operational / Economic (cont.) 

Indicators Panel: Example Safety Systems Performance: Angra 2 



Measures  to  create  Confidence in Nuclear Technology 

1st Seminar on Exchange with the Nuclear Energy Agency/ March 20, 2018 /  Page  15 

Collective Exposure to Radiation: Angra 1 + Angra 2 

Eletronuclear - Indicators: Safety / Operational / Economic (cont.) 

Indicators Panel: Example 
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Evidence of Confidence in the Operation of Angra 1 and Angra 2 

Impact of Suspension of Operation of Angra 1 and Angra 2 NPPs in 2019 

Report ONS 0105-2017  /  Letter 1516/100/2017 from ONS to MME 

• If the NPPs Angra 1 and Angra 2 are not available 

for the operation in 2019, the expected value of 

the total operating cost in the period 2017/2021 

will be increased by 5.1%. 

• The operation of these 2 plants for 1 month 

corresponds to 0.9% of the maximum storable 

energy (water in the hydroelectric reservoirs plants ) of the 

Southeast / Center-West subsystem. 

• NPPs Angra 1 and Angra 2 play a fundamental role 

in the electric and energetic service to the 

Southeast/Center-West subsystem and to the SIN 

(National Energy  Transmission System) in the year 2019. 

MME: Ministry of Mines and Energy 

ONS: National Operator of System 
Responsible for the dispatch of all 
Brazilian plants, whatever the fuel. 

SIN: National Integrated System 
(Energy Transmission System) 
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Thanks 
travass@eletronuclear.gov.br 

  Measures to create Confidence in Nuclear Technology 


