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JAEA: International Atomic Energy Agency
Established in 1957

Nuclear Technology & Applications Nuclear Safety & Security Safeguards & Verification

Nuclear Energy Nuclear Safety & Security Safeguards

Nuclear Sciences & Applications

Technical Cooperation
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JAEA In Numbers

Founded in 1957: 64 Years of international service

168 Member States

~2500 Professional and support staff

Regular Budget (2016) 360M

Extra-budgetary (vdOMint ary) ~ U
Technical Cooperation Fund contributions (voluntary) ~ 90M in 2016

12 international laboratories (Vienna, Seibersdorf and Monaco) and
research centres

1+ million documents, technical reports, standards, conference
proceedings, journals and books in the IAEA Library
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JAEA Fast Reactor Technology Development Team

Department of

Nuclear Energy

Fostering Sustainable Nuclear Energy for the Future
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Nuclear Power Technology Development Section
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Advanced Reactors:
A Evolutionary (Gen-ll1+)
A Innovative (Gen-1V)

Industrial applications and
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IAEA Coordinated Research Projects

[ CRPs on Fast Reactors Technology ]

I__L__I

On-going CRPs New Proposals

The IAEA encourages and assists research on and l l
development and practical use of atomic energy and its PSER Source Term i Total Instantaneous Blockage
applications for peaceful purposes throughout the Radioactive Release Under of SFR Fuel Assembly
world. It brings together research institutions from its Severe Accident Conditions . .
developing agnd dgveloped Member States to ) L AR

: . Neutronics Benchmark of Loss-of-Flow Experiment
collaborate on research projects of common interest, Start-Up Tests
so-called CoordinaieckRbsaarothArojéetss (CRPs. Benchmark Analysis of

Benchmark Analysis of Loss STELLA-2 LOHS/LOF Tests
(" ) of Flow Without Scram Test

Natural Circulation in LBE
Sub/Assembly: 'NAC = Tests

CRP completed in last decade

BN-600 MOX Core Benchmark Analytical and Experimental

- Benchmark Analysis of ADS NAPRO T Na Properties and
PHENIXT EOL Tests BRIl Shutdown Heat Safe Operations of Exp. Facilities
. : - SINIEIeER et Ended in Sept 2018
| MONJU 1 Na Natural Convection  Removal Tests ) 5 TECDOCspin Publishing
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CRP on Benchmark Analysis of EBR-II
Shutdown Heat Removal Tests (2012- 2016\
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NAPROQ : The Sodium

Properties Calculator
A

Easy to use software to get the
thermophysical of liquid sodium.

Input the required state variables
and getall desired properties.

Betaversion under development

Modelling based on the use of

various correlations.
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NAPROC flow model

FGet various properties like
Density, Heat Capacity,
Dynamic Viscosity,
Saturation Pressure etc.

Fnput state
variable such as

Temperature PUse of various correlation

to accurately calculate
different thermodynamic
and transport properties.
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https://nucleus.iaea.org/sites/FR17/frteam/FR-Sharepoint/NAPROC/JavaScript/Na_property_Calculator_new.html#detailed

CRP on Radioactive Release from Prototype SFR under Severe

Accident Conditions (2016- 2020)

CDA development and propagation in pool type SFR

J

L]

ll. Quasi-static Phase
Release of sodium to the

Initiation |. Expansion Phase

(neutronics) Core bubble expands in sub-cooled sodium

and Transitio’n
(fuel relocation) 2 D

Phases
Core Melt/Bubble is
formed

Incipient melting Extended relocation Rapid fuel vapor
and early relocation ~ and core compaction bubble expansion

Reference design for the safety analysis:
500 MWe pool type PFBR

Very complicated multi-physics phenomenon
Can be a Standard Benchmark for Verification of
Safety Analysis Codes and Models
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Reactor Containment Building
(RCB)

[1l. Containment Sourc

Term

- Evaluation of multi-component
aerosol evolution is required

- Two typical sodium fire accidents:
A sodium pool fire accident

A sodium spray fire accident



CRP on Radioactive Release from Prototype SFR under Severe
Accident Conditions (2016- 2020): Expansion Phase
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https://1drv.ms/v/s!AnXnQ4HoLg5aoupLA9r59Ym-lh3oMA?e=5FKFW7

New CRP: Neutronics Benchmark of CEFR
Start-Up Tests §3 t@asthitta %

MEEME CHINA INSTITUTE OF ATOMIC ENERGY

A China Experimental Fast Reactor

I Sodium-cooled fast reactor with nominal
power of 65MW(th), 20MW(e)

I Reached the first criticality in 2010

I Generated electricity at 40% full power
and was connected firstly to the grid in
July 2011

I Generated electricity at 100% power Iin
December 2015 and operated for more
than 40 effective full power days

1st Kick-Off RCM: June 2018, Vienna
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CEFR Start-Up: Tests and Simulations

1. Fuel loading
and criticality

2. Measurement 3. Reactivity | L
of control rod effects 4. Irr%?'%:%n test
worth measurement
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Planned duration: 2018 i 2022

Refined
Simulations;
Publications
of the results

Set up Perform blind Comparison with
neutronics experimental
calculations data, models

simplified
model of CEFR
core independently update

Kick-off RCM: 11-14 June 2018 (27 Participants from 17 MSs)
2"d RCM: 28 October i 1 November, Beijing
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