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IAEA Sub-Programme 1.2.2:
Nuclear Power Reactor Fuel and Fuel Cycle Facilities

Objectives:

• Support Member States (MSs) to understand and address factors affecting the design, fabrication and in-pile behaviour of 
currently operating and innovative nuclear fuels and materials for power reactors.

• Support MSs to technically implement IAEA Safety Standards when operating or upgrading existing nuclear fuel cycle 
facilities, and to understand and address factors affecting the ageing of these facilities.

Through:

• Organizing IAEA meetings and developing IAEA publications

• Coordinating research activities (CRPs)

• Maintaining databases (NFCFs, PIE) Integrated Nuclear Fuel Cycle Information System - IAEA INFCIS

and NFC simulation tools (NFCSS) Nuclear Fuel Cycle Simulation System (NFCSS) (iaea.org)

• Developing e-Learning Materials on nuclear fuel OPEN-LMS: All courses (iaea.org)

• Building up Networks among practitioners (NFE-Net) Pages - NFE Net (iaea.org)

• Supporting the IAEA Technical Cooperation Programme

To foster collaboration and information exchange , provide reference data, preserve knowledge, and capacity building

Advised by the TWG FPT: 

The Technical Working Group on Fuel Performance and Technology (TWG FPT) is a group of recognized experts from MSs
providing advice to DDG-NE and supporting programme implementation, reflecting a global network of excellence and expertise in
nuclear power reactor fuel engineering (20 Members + Observers)

Advised by the TWG NFC:

The Technical Working Group on Fuel Cycle Facilities (TWG FCF) is a group of recognized experts from MSs to provide advice to 
DDG-NE and DDG-NS and support programme implementation, reflecting a global network of excellence and expertise in NFCFs 
operation areas  (20 Members + Observers) 2

https://infcis.iaea.org/
https://infcis.iaea.org/
https://infcis.iaea.org/
https://infcis.iaea.org/NFCSS
https://elearning.iaea.org/m2/course/index.php?categoryid=356
https://elearning.iaea.org/m2/course/index.php?categoryid=356
https://elearning.iaea.org/m2/course/index.php?categoryid=356
https://nucleus.iaea.org/sites/connect/nfepublic/Pages/default.aspx
https://nucleus.iaea.org/sites/connect/nfepublic/Pages/default.aspx
https://nucleus.iaea.org/sites/connect/nfepublic/Pages/default.aspx


Integrated Nuclear Fuel Cycle Information System

Landing Home page of iNFCIS www.iaea.org/resources/databases/

NFCIS.Contact-Point@iaea.org 3



Nuclear Fuel Cycle Facilities Database

NFCFDB caters to

• Uranium Mining and Milling Facilities

• Conversion Facilities

• Enrichment Facilities

• Fuel Fabrication Facilities

• Spent Fuel storage Facilities

• Fuel Reprocessing Facilities

• Waste Management Facilities

• Allied Industries

 

Natural 

Uranium 

Disposal

Natural 

Uranium 

Natural 

Uranium 

Disposal
Facility Details (NFCIS) 4

https://infcis.iaea.org/NFCFDB/facilities


Nuclear Fuel Cycle Facilities Database. General Information (cont.)

NFCF Data (Mandatory)

• Type of facility

• Scale ( Lab/pilot plant/ commercial)

• Status (Construction, Commissioning, operation, shutdown, 

decommissioning, decommissioned, planned, refurbishment)

• Start/close of operation of facility

• Fuel types

• Design Capacity

• Process

• Feed Material

• Product Material

• Contact details

• Operator & Owners

Optional data

• Annual production/Inventory of 
SF

• Decommissioning Stage

• References

• Location

• Ageing management 
programmes

• Licensing period 5



Nuclear Fuel Cycle Facilities Database. Statistics 
capabilities

6Facility Details (NFCIS)

https://infcis.iaea.org/NFCFDB/statistics


NFCFDB. Mapping the locations of facilities.

7Facility Details (NFCIS)

https://infcis.iaea.org/NFCFDB/reports


IAEA-EC ( HOTLAB)  Post Irradiation Examination
Facilities Database

The PIEDB consists of 5 main areas describing PIE facilities:

• Acceptance criteria for irradiated components

• Cell characteristics

• PIE techniques ( DE, NDE)

• Refabrication/instrumentation capabilities

• Storage and conditioning capabilities

And it has major technical and licensing data of Transport casks for 

irradiated samples

52 facilities from 24

countries

8Post Irradiation Examination Facilities Database (PIE)

https://infcis.iaea.org/PIEDB/facilities
https://infcis.iaea.org/PIEDB/facilities
https://infcis.iaea.org/PIEDB/facilities
https://infcis.iaea.org/PIEDB/facilities
https://infcis.iaea.org/PIEDB/facilities


IAEA-EC  Post Irradiation Examination Facilities Database

Post Irradiation Examination Facilities Database (PIE) 9

https://infcis.iaea.org/PIEDB/statistics
https://infcis.iaea.org/PIEDB/statistics
https://infcis.iaea.org/PIEDB/statistics
https://infcis.iaea.org/PIEDB/statistics
https://infcis.iaea.org/PIEDB/statistics


Simulation tool (NFCSS)

• NFCSS is  a scenario-based publicly available computer model (web-based tool)
for the estimation of nuclear fuel cycle material and service requirements

• Reactors types: PWRS, BWRs, PHWRs, RMBKs, AGRs, GCRs, WWERs , FRs

• UOX, MOX and ThOX fuel cycles

• Calculates the requirements for Nat U  resources, enrichment and fuel fabrication 
services, etc.  SF inventory, Minor Actinide Inventory, FP inventory, Decay Heat and 
Radio-toxicity with material Flow Diagrams up to 200 years

Technical Features

• Only long-term actinides are calculated UOX, MOX fuel                 

• ORIGEN II (PWR-UO2-33G, PWR-MOX and BWR-UO2-27.5G, BWR-Pu) fuel libraries

PWR (Pu-Th MOX)           : ORIGEN II library (211) Pu-Th fuel (with modifications)

BWR (Th fuel cycles)        : ORIGEN II PWR Th- library (214)

Other reactors                   : Libraries provided by Consultant experts

Open cycle  Closed Cycle

The total natural 

uranium (2025 to 

2110)*

337831 tones 202973 tones

The total spent fuel 

(or HLW)  

accumulated in the 

end of life cycle   

37228 tones 

of SNF 

High-level 

waste

5405 

tones

Plutonium 478 

tones

Minor 

actinides

54.7 

tones

* Example for calculation for NES with 10 PWRs ( 45GWd/t burn up) having a 60-years lifespan

Nuclear Fuel Cycle Simulation System (NFCSS)
10

https://infcis.iaea.org/NFCSS


IAEA Fuel and material database

11
The IAEA Fuel and Material Database - IAEA Data Platform; 

https://data.iaea.org/pages/the-iaea-fuel-and-material-database
https://data.iaea.org/pages/the-iaea-fuel-and-material-database
https://data.iaea.org/pages/the-iaea-fuel-and-material-database


IAEA Fuel and material database ( cont.)

The IAEA Fuel database includes a

collection of experimental data on

power reactor fuel performance

(water-cooled and fast neutron

reactors)

Well-qualified data that illustrates

specific aspects of fuel performance,

which are of particular interest for fuel

modelers, such as:

• Data on fuel temperatures

• Fission gas release (FGR)

• Fuel swelling

• Clad deformation (e.g., creep-

down, ridging)

• Mechanical interactions

PIE information is included on

clad diameters, oxide thickness,

hydrogen content, fuel grain size,

porosity, Electron Probe Micro

Analysis (EPMA) and X-ray

Fluorescence (XRF)

measurements on cesium, xenon,

other fission products and

actinides

The IAEA Material 

database covers 

thermodynamic, electro-

chemical, phase-diagram, 

and physical properties 

(e.g., database on physico-

chemical properties of 

selected minor actinide 

compounds and alloys)

12



IAEA fuel experimental database in IAEA Open Data platform

13Fuel Experimental Data - IAEA Data Platform

https://data.iaea.org/pages/the-iaea-fuel-database
https://data.iaea.org/pages/the-iaea-fuel-database
https://data.iaea.org/pages/the-iaea-fuel-database


IAEA Advance Material database in Open Data platform

Minor Actinide Property Database (MADB)

MADB is a bibliographic database on physico-chemical 

properties of selected Minor Actinide compounds and alloys. 

The materials and properties are selected based on their 
importance in the advanced nuclear fuel cycle options.

14

Minor Actinide Property Database (MADB) -
Minor Actinide Property Database (MADB) -
Datasets - IAEA Data Platform

https://data.iaea.org/dataset/minor-actinide-property-database-madb
https://data.iaea.org/dataset/minor-actinide-property-database-madb
https://data.iaea.org/dataset/minor-actinide-property-database-madb
https://data.iaea.org/dataset/minor-actinide-property-database-madb
https://data.iaea.org/dataset/minor-actinide-property-database-madb
https://data.iaea.org/dataset/minor-actinide-property-database-madb
https://data.iaea.org/dataset/minor-actinide-property-database-madb


Open-source ATF material properties database

15



These databases will be incorporated into NEXSHARE platform :

•Nuclear Fuel Cycle Facilities Database

•Post-Irradiation Examination Facilities

•Simulation Tool (NFCSS)

•IAEA Fuel and Material Database



A.Khaperskaia@iaea.org

mailto:A.Khaperskaia@iaea.org
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