	Abstract
	Key words
	NKS-386_L3PSA NKS Final Report_v1.0 (004).pdf
	Project reports / Appendices
	1. Introduction
	1.1. Purpose
	1.2. Scope of project
	1.3. Project organization
	1.4. Project interfaces
	1.5. Report contents
	1.6. Acknowledgements
	1.7. Disclaimer

	2. Industrial Survey
	3. Risk Metrics
	4. Regulations and standards
	5. Pilot studies
	5.1. Finnish Pilot Study
	5.1.1. Goal of Finnish Pilot Study
	5.1.2. Description of pilot case
	5.1.3. Conclusions

	5.2. Swedish Pilot Study
	5.2.1. Swedish Pilot Plan
	5.2.2. Goals of study
	5.2.3. Pilot study reports
	5.2.3.1. Methodology Specification
	5.2.3.2. Application and result interpretation



	6. Guidance Document
	6.1. Structure
	6.1.1. Elements of the analysis

	6.2. Conclusions of the guidance document
	6.2.1. Generic analyses
	6.2.2. Why a Level 3 PSA?
	6.2.3. Challenges and limitations
	6.2.4. Analysis considerations
	6.2.5. Summary and need for future work


	7. End-year seminar
	7.1. International status and progress during 2016
	7.2. Workshop on future needs

	8. References

	NKS-386_App B - 13112-R001_L3PSA Task 1 Risk Metrics_U001.pdf
	img-140211160727
	13112-R001_L3PSA Task 1 Risk Metrics_U001
	1 Introduction
	1.1 Background
	1.2 Scope of work and limitations

	2 Off-site consequence criterion – Safety Goal project
	3 Input from Task 0 questionnaire
	4 Risk metrics for Level 3 PSA
	4.1 Introduction
	4.2 Probability units
	4.3 Health effects
	4.3.1 Input
	4.3.2 Identified metrics
	4.3.3 Fatal dose level
	4.3.4 Advantages, disadvantages and uncertainties
	4.3.5 F/N-curve

	4.4 Enviromental impact
	4.4.1 Input
	4.4.2 Identified metrics
	4.4.3 Conversion between contamination level and dose
	4.4.4 Contamination of different types of land
	4.4.5 Advantages, disadvantages and uncertainties

	4.5 Economic impact
	4.5.1 Input
	4.5.2 Identified metrics
	4.5.3 Estimation of different economic impact
	4.5.4 Advantages, disadvantages and uncertainties

	4.6 Risk metrics for different stakeholders

	5 Comparison with Level 1 and 2 PSA risk metrics
	6 Conclusions and suggestions
	7 References


	NKS-386_App C - 211123-R01-a005 - Task 2 Regulations and Standards.pdf
	1 Introduction
	1.1 Background
	1.2 Scope of work

	2 ANS/ASME Level 3 PSA standard 58.25
	3 IAEA activities in Level 3 PSA
	3.1 IAEA Consultant's Meeting (CM) on Level 3 PSA
	3.1.1 Participants
	3.1.2 The objectives of the TECDOC
	3.1.3 Scope:
	3.1.4 Intended audience

	3.2 IAEA TC RER915 Regional Workshop on "Level 3 PSA development and related issues"
	3.2.1 Objective
	 Present and discuss recent developments
	 Current practices
	 Application of Level 3 PSAs
	o Focus on NPP
	 Available standards
	3.2.2 Participants
	 Artur Lyubarskiy (IAEA)
	 John Preston (UK)
	 Jacques Grupa (Netherlands)
	 Andrew Wallin Caldwell (Sweden)
	3.2.3 IAEA & expert prepared presentations
	3.2.4 Opening remarks & Output of the IAEA TM on Level-3-PSA
	 Identification of cost-effective severe accident management measures
	 Emergency planning and response
	 Including siting for new NPPs
	 Level 3 PSA can be a useful tool in risk communication.
	 Consideration of multiple source terms
	 Long duration releases
	 Level 1 / Level 3 coupling of initiating events and off-site conditions
	 The Fukushima accident provided several insights into offsite consequence phenomena and areas for additional consideration in the context of Level 3 PSA
	 The Level 3 PSA Methodology is application driven, and methods and level of detail can vary based on application
	 Methods have advanced to a degree since the publication of the IAEA Safety Series No. 50-P-12, but not to a great extent
	 Specific guidance for parameters and procedures is not universally defined
	 Several important factors arise from upstream Level 1 and 2 PSA analyses and the interface between these levels, which are important for performing Level 3 PSA
	o Among these described were the specifics of the release such as the timing of the release,
	o Discussion on what defines a "representative set of source terms" for input to a Level 3 PSA was a very long and ongoing discussion.
	 Motivation for and use of Level 3 PSA:
	o Many countries do not perform Level 3 PSA because there is no explicit regulatory requirement to do so, but there were many reasons identified for performing a Level 3 PSA . Some of the reasons expressed during the meeting were the following;
	 Using Level 3 PSA metrics for regulatory criteria (e.g. UK, the Netherlands) which often correlates quite directly to Quantitative Health Objectives
	 Input to Emergency Preparedness and Planning, (e.g. iodine prophylactic distribution)
	 New unit siting
	3.2.5 Participant presentations
	3.2.5.1  Hungary
	3.2.5.2 Belarus
	3.2.5.3 Slovenia
	3.2.5.4 Croatia
	3.2.5.5 Lithuania
	3.2.5.6 Ukraine
	3.2.5.7 Russia
	3.2.5.8 Czech Republic
	3.2.5.9 Bulgaria
	3.2.5.10 Poland



	4 Other relevant regulations, guides, and standards
	5 References
	 Individual doses & individual risks, which can be further subdivided:
	o statistical distribution
	o position specific
	o cohorts - man, women, child
	 Cumulative doses & risks
	o societal risks (number of early fatalities)
	o size of the area where early fatalities may occur (statistics)
	o collective doses
	o societal risks (number of late fatalities)
	 Ground contamination
	o statistical distribution
	o position specific
	o size of the area where level X Bq/m2 is exceeded(statistics)
	 Emergency measures and countermeasure effectiveness
	o Foodbans, sheltering, etc.
	 Economic costs
	o Can include cost/benefit analyses for plant improvements
	 source term: release fraction, release height, buildings, energy
	 site data: radionuclide inventory, meterological data, site characteristics (flat, mountains), population data, land usage (agricultural), industries
	 regional data: physical characteristics of people, food habits, living habits, radiobiological model food-chain
	 national data: emergency response plan general data: plume growth for various turbulence classes, biophysical data (DCC, inhalation rates), radionuclide decay/chains
	 Isotopics of release,(quantity and time history)
	 Heat content of release
	 Release Location (e.g. height)


	NKS-386_App E1 - Level 3 PSA - Swedish Pilot Study - Pilot Project Plan.pdf
	1. Introduction
	2. Project Goals
	3. Project reports
	4. Input Specification Report
	5. Scope of Analysis Report
	6. Methodology Specification
	7. Application and result interpretation

	NKS-386_App E2 - Level 3 PSA - Swedish Pilot Study - Input Specification.pdf
	1. Introduction
	2. Purpose
	3. Input data requirements for Level 3 PSA
	3.1.  Source term
	3.1.1. Radionuclide inventory, release categories, and release fractions
	3.1.2. Isotopic grouping
	3.1.3. Release frequency
	3.1.4. Release location, height, and Release energy
	3.1.5. Particle size
	3.1.6. Release timing & warning time

	3.2. Weather
	3.2.1. Local meteorological data
	3.2.2. Mixing height
	3.2.3. Stability classification
	3.2.4. Precipitation

	3.3. Population
	3.3.1. Population cohorts

	3.4. Other inputs
	3.4.1. Protective action modelling
	3.4.2. Economic


	4. Input sources
	4.1. Potential source term input sources / references
	4.1.1. New reactor designs
	4.1.2. Large-scope Level 3 PSA studies
	4.1.2.1. WASH 1400
	4.1.2.2. U.S. NRC 5-plant study (NUREG 1150)
	4.1.2.3. 1994 Code Comparison


	4.2. Source term input
	4.3. Weather input
	4.4. Population input
	4.5. Protective actions input
	4.6. Economics input

	5. LENA input format requirements
	5.1. Weather data
	5.1.1. Data requirement
	5.1.2. Format

	5.2. Release data
	5.2.1. Format

	5.3. Output options
	5.4. Advanced options

	6. References

	NKS-386_App E3 - Level 3 PSA - Swedish Pilot Study - Scope of Analysis.pdf
	1. Introduction
	1.1. Purpose
	1.2. Acknowledgements
	1.3.  Disclaimer

	2. LENA output and its application in a probabilistic framework
	3. Available Level 2 PSA output data selected for the Swedish pilot study
	4. Level 3 PSA analysis scope for the Swedish Pilot Project
	5. Summary of analysis scope for the Swedish Pilot Project
	7.  References

	NKS-386_App E4 - Level 3 PSA - Swedish Pilot Study - Methodology Specification.pdf
	1. Introduction
	1.1. Acknowledgements
	1.2.  Disclaimer

	2. Source Term
	2.1. General inputs
	2.2. Reactor core inventory
	2.3. Release Fractions
	2.3.1. Group 1 (noble gasses)
	2.3.2. Group 2 (organic iodine)
	2.3.3. Group 3 (inorganic iodine)
	2.3.4. Group 4 (cesium)
	2.3.5. Group 5 (Co, Ru, Rh, Mo, Tc)
	2.3.6. Group 6 (Sb, Te)
	2.3.7. Group 7 (Zr, Nb, La, Lanthanides)
	2.3.8. Group 8 (Sr, Ba)
	2.3.9. Group 9 (uranium & transuranics)

	2.4. Source term parameters

	3. Post processing (LENA result handling)
	3.1. Dose calculations
	3.1.1. Maximum individual dose at 1km & 5 km
	3.1.2. Collective doses

	3.2. Health effects
	3.2.1. Early health effects
	3.2.2. Latent cancers

	3.3. Environmental
	3.4. Economic

	7.  References

	NKS-386_App E5 - Level 3 PSA - Swedish Pilot Study - Application and Result Interpretation.pdf
	1. Introduction
	1.1. Purpose
	1.2. Acknowledgements
	1.3.  Disclaimer

	2. Analysis scope and source term descriptions
	2.1. Scope of analysis
	2.1.1. Exposure times for each analysis
	2.1.2. Presentation of results
	2.1.2.1. Mean and median
	2.1.2.2. Box plots
	2.1.2.3. Frequency weighted sums
	2.1.2.4. Exceedance curves


	2.2. Source Term

	3. Results & Analysis
	3.1. Individual health effects
	3.1.1. Maximum individual dose at inside of 10 km and outside of 10 km
	3.1.2. Risk of death for maximum exposed individual

	3.2. Collective doses
	3.3. Late health effects
	3.4. Environmental
	3.5. Economic

	4. Uncertainty and sensitivity
	4.1. UK-EPR PCSR uncertainty analysis
	4.2. SOARCA uncertainty study

	5. Conclusions
	7.  References




