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 Scope
 
 Under the guidance of the Working Party on Scientific Issues and Uncertainty Analysis of Reactor Systems (WPRS), the Expert Group on Physics of Reactor Systems (EGPRS) will perform specific tasks associated with neutronics, radiation transport, reactor physics and nuclear fuel feedback along with uncertainty analysis of present and future nuclear power systems. The considered reactor systems that will be studied include but are not limited to:
 
 	current fleet of light-water and heavy water reactors (LWRs/HWRs) as well as present generation of fuel designs;
	evolutionary and innovative LWRs/HWRs along with advanced and/or accident tolerant fuel designs;
	next generation of core and fuel assembly designs,including water cooled small modular reactors (SMRs),micro-reactors, high temperature gas cooled reactors (HTGR) as well as advanced fast spectrum systems including sodium fast reactors (SFRs) and molten salt reactor systems (MSRs);
	accelerator driven (sub-critical) and critical systems for waste transmutation as well as fusion systems.

 
 Objective
 
 The objective of the EGPRS is to provide expert advice to the WPRS and the nuclear/accelerator community on the development needs (data and methods, validation experiments, scenario studies) for neutronics and fuel feedback issues of different reactor systems.
 
 The fulfilment of this objective notably entails providing specific technical information on:
 
 	core reactivity characteristics, including fuel depletion effects;
	core power/flux distributions;
	core dynamics and reactivity control;
	fuel physics feedback modelling and effects;
	fluence, shielding and dosimetry aspects of reactors, accelerators and target irradiation facilities;
	uncertainty analysis of the above.

 
 This technical information will generally be derived from a combination of direct experimental evidence and/or the results of theoretical benchmark analyses using accurate, validated modelling and simulation (M&S) methods. In either case, the availability of suitable experimental data is a fundamental requirement. The EGPRS will monitor gaps and steer development of the International Radiation Shielding Experiments Database (SINBAD) in collaboration with the United States’ Radiation Safety Information Computational Centre (RSICC).
 
 Current Activities
 
 	Task Force on International Radiation Shielding Experiments Database (SINBAD) 
	Benchmarking Activities: 
   	Benchmark of the Modular High-Temperature Gas-Cooled Reactor-350 MW Core Design 
	Benchmark for Uncertainty Analysis in Best-Estimate Modelling for Design, Operation and Safety Analysis of Light Water Reactors (LWR-UAM) 
	Subgroup on Uncertainty Analysis in Modelling (UAM) for Design, Operation and Safety Analysis of Sodium-cooled Fast Reactors (SFR-UAM) 
	Deterministic Time-Dependent Neutron Transport Benchmark without Spatial Homogenisation (C5G7-TD) 
	Fluoride Salt-Cooled High-Temperature Reactor (FHR) Benchmark 
	Lead-cooled Fast Reactor Benchmark (LFR) 

 
	Workshops on Shielding Aspects of Accelerators, Targets and Irradiation Facilities (SATIF) 

 
 EGPRS Organisation
 
  
  	Chairs	 Hakim Ferroukhi (SUI)
 Robert Grove (USA)
 
	Members	 All NEA member countries  EGPRS working area
 
	Full participant	European Commission (under the NEA Statute)
	 Observer (international organisation)
 	International Atomic Energy Agency (by agreement)

 
 
 
  
 
 Contact
 
 NEA Secretariat: Oliver Buss
 
 Members' working area
 
 EGPRS working area (password protected | reminder)
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 Past activities
 
 	MA-ThR: Expert group on minor actinide burning in thermal reactors
	High Temperature Gas Cooled Reactor Fuel Element Depletion Code to Code Benchmark (NEA/NSC/R(2019)1) - February 2019
	Benchmark Specification for HTGR Fuel Element Depletion
	Sodium-cooled fast reactor (SFR) benchmark task force (completed)

	Benchmark for Neutronic Analysis of Sodium-cooled Fast Reactor Cores with Various Fuel Types and Core Sizes (NEA/NSC/R(2015)9) – February 2016

 
  	Volume VIII - Benchmark exercise on kinetics parameters based on comparison with experimental results from the CROCUS facility - Spring 2007 (included also in IRPhE Handbook)
	Volume IX - High temperature reactor core physics benchmark - Spring 2007
	Fuel Depletion

	UOX depletion calculation benchmark - (complete) 
    	UOx Depletion calculation benchmark (NEA/NSC/DOC(2013)1) -- January 2013

 
	MOX depletion calculation benchmark (complete) 
    	Mox Depletion Calculation Benchmark (NEA/NSC/R(2016)3) – March 2017

 
	NUPEC BWR Full Size Bundle Tests (BFBT

	Volume II: Uncertainty and Sensitivity Analysis of Void Distribution and Critical Power
	Volume III: Benchmark Results for Void Distribution
	Volume IV: Benchmark Results for Critical Power

 
   	State-of-the-art report on Minor Actinide Burning in LWRs
	Proceedings of ARWIF-2008
	DOE WG-MOX Fuel Irradiation Experiment Benchmark
	PRIMO Ramped MOX Fuel Rod BD8 Benchmark
	Venus Recycling Benchmark 07
	Benchmark on Accuracy of Solution of 3-Dimensional Transport Codes and Methods over a Range in Parameter Space

 
  
 Previously completed or related activities
 
 	VHBuFC: Expert Group on very high burn-ups in LWRs (completed)
	EGRPANS: Expert Group on Reactor Physics and Advanced Nuclear Systems  (completed) 
   	EGRPANS working area  (password protected | reminder)
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						                  Benchmark for Uncertainty Analysis in Best-Estimate Modelling for Design, Operation and Safety Analysis of Light Water Reactors (LWR-UAM)
						                

						                
						                  The goal of the Benchmark for Uncertainty Analysis in Best-Estimate Modelling for Design, Operation and Safety Analysis of Light Water Reactors (LWR-UAM) is to determine the uncertainty in light water reactor (LWR) systems and processes in all stages of calculations. It is estimated through a simulation process of ten exercises in three phases provided by the benchmarking framework.


						                

						            

						                                              
						    
					    

				    

		        

			
		        
			        
					    
						    
						        
						          
						            
						              Benchmark of the Modular High-Temperature Gas-Cooled Reactor-350 MW Core Design
						            

						            
						              
 Helium-cooled very high-temperature gas reactors are highlighted as a key technology with the potential to improve the competitiveness of nuclear energy within the Generation IV International Forum (GIF). Developing tools and methods to support this technology is seen as a priority by NEA member countries.
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						              Deterministic Time-Dependent Neutron Transport Benchmark without Spatial Homogenisation (C5G7-TD)
						            

						            
						              
  To ensure reliable modelling of neutron physics within a state-of-the-art transient code, the neutron kinetics part of such a code should be based on the full-scale calculation of the space-time neutron kinetics equations without use of the diffusion approximation and spatial homogenisation.
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 The Expert Group on Shielding Aspects of Accelerators, Targets and Irradiation Facilities (SATIF) dealt with the various aspects of the modelling and design of accelerator shield systems and radiation facilities.
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 Fluoride salt-cooled high-temperature reactors (FHRs), cooled with liquid (molten) salt, fueled with TRISO-based fuel are a potential molten salt reactor (MSR) design.



						                

						            

						                                              
						    
					    

				    

		        

			
		        
			        
					    
						    
						        
						          
						            
						              Lead-cooled Fast Reactor Benchmark (LFR)
						            

						            
						              Lead-cooled Fast Reactors (LFR) are rather new concepts which have gathered increasing international attention after the Generation-IV International Forum (GIF) selected them as promising candidates for a new generation of nuclear energy systems. The LRF physics benchmark is based on the Advanced LFR European Demonstrator (ALFRED) design and consists of a neutronics and thermal hydraulics stage with each three benchmark phases related to pin-cell, sub assembly/super-cell and whole-core simulations.
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						              The Shielding Integral Benchmark Archive and Database (SINBAD) database contains compilations for 46 reactor shielding, 31 fusion neutronics and 23 accelerator shielding experiments.
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