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Introduction

• Nuclear fusion as energy source: we need material research facilities
• IFMIF-DONES: International Fusion Material Irradiation Facility - DEmo 

Oriented Neutron Source
• Provide irradiation data for the construction of DEMO 
• Work Package Early Neutron Source (WPENS) 

• Contributions from 16+ beneficiaries 
• One of the important facilities of the European fusion roadmap

Granada 
site plan

IFMIF-DONES
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Introduction

• Information management
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• Nuclear Analysis Handbook (NAH) is a reference document for IFMIF-DONES 
project that gathers the neutronics analyses

• Main properties of NAH

Objective

Gather IFMIF-DONES 
up-to-date nuclear 
analyses, suitable 

for both design and 
safety needs. User’s 

feedback

Structure

Based on project 
Plant Breakdown 
Structure (PBS). 
Nuclear analyses 

are organised into 
groups

Sources/references

Reports of the 
EUROfusion IDM 

platform (WPENS). 
Document updated 

in a yearly basis
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Structure of NAH
Plant Breakdown Structure
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Structure of NAH
Plant Breakdown Structure

• Site, Buildings and Plant Systems (PBS 3.0)
• Nuclear analyses
• Layout and Site Infrastructures (PBS 3.1)
• Main Building (PBS 3.2)

 …
• Commissioning plan

• Test Systems (PBS 4.0)
• Nuclear analyses
• Test Cell (PBS 4.2)

 …
• Lithium Systems (PBS 5.0)

…
• Accelerator Systems (PBS 6.0)

…
• Central Instrumentation and Control Systems (PBS 8.0)

…
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Structure of NAH

Nuclear analysis categories

• Dose rate maps
• Absorbed dose rate maps
• DPA analysis
• Nuclear heating
• Activation
• Gas production
• Radiation flux maps
• Others

+
Neutronics models

• Neutronics models
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Content of NAH

• Summary table (NAH version 2.0 (year 2024))
PBS Item Nuclear analysis

Dose 
rate 
maps

Absorbed 
dose rate 
maps

DPA 
analysi
s

Nuclear 
heating

Activat
ion

Gas 
producti
on

Radiati
on flux 
maps

Others Total 
(by 
system)

Total 
(by 
area)

Site, Buildings and Plant Systems (PBS 3.0) 11
Test Systems (PBS 4.0) 47

Nuclear analyses 0
Test Cell (PBS 4.2) 2 2 3 3 2 1 13
High Flux Test Module (HFTM) (PBS 4.3) 3 1 5 2 4 2 1 18
Start-Up Monitoring Module (STUMM) (PBS 4.4) 1 1 2 2 1 2 9
Other irradiation Modules (PBS 4.5) 0
Test Systems Ancillaries (PBS 4.6) 1 3 1 5
Facilities for Complementary Experiments (PBS 4.7) 2 2

Lithium Systems (PBS 5.0) 15
Accelerator Systems (PBS 6.0) 27
Central Instrumentation and Control Systems (PBS 
8.0)

0

TOTAL (by type/class of nuclear analysis) 31 11 7 12 25 3 7 2 100 100
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Content of NAH

• Nuclear analysis
 Reference table
 Result(s)
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Content of NAH

• Nuclear analysis
 Reference table
 Result(s)

• IDM number and version
• IDM name of the report
• Issue date
• Link to the IDM platform
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Content of NAH

• Nuclear analysis
 Reference table
 Result(s)

Essential results 
(figures, graphics and 
tables)
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Content of NAH

• Nuclear analysis
 Reference table
 Result(s)

Original table or graphic 
numeration (for 
reference purposes)
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Content of NAH

• Neutronics model
 Double 

reference table
 Model(s)
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NAH update

• NAH property: document updated in a yearly basis
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NAH update

• NAH property: document updated in a yearly basis

• Methodology: Identification of new reports in EUROfusion IDM platform

• Discarded approach: manual identification of new or updated reports

• Chosen approach: semi-automated identification of new or updated reports 
using Python scripting
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NAH update

• Download information from EUROfusion IDM platform (12 folders)
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NAH update

• Download information from EUROfusion IDM platform (12 folders)

Generation 
of Excel file

Web browser 
tool to show 
the page 
source

12 folders

HTML
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NAH update

• 12 IDM folders. Content exportation to Excel files and to HTML code (Excel 
files do not have report version)

Merge 12 HTML files 
into 1 single file

2 sets of 12 files

Create a new Excel file 
with the 12 Excel files 
(imported sheets)

HTML
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NAH update

• NAH identification: summary table
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NAH update

• Run Python script to create an extended IDM Excel file

HTML

Inputs
• Excel file
• HTML file (with 

report versions)
• NAH (word)

Output
• Extended 

Excel file

Python script
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NAH update

• Original IDM Excel file

12 IDM folders
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NAH update

• Extended IDM Excel file

Original columns

12 IDM folders
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NAH update

• Extended IDM Excel file
New column: IDM ID with 

version (HTML info)
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NAH update

• Extended IDM Excel file
New column: automatic match of IDM database 
and NAH nuclear analyses (both ID and version)
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NAH update

• Extended IDM Excel file Comments column 
(working space)
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Conclusions

• Neutronics is a key aspect of IFMIF-DONES design and a Nuclear Analysis 
Handbook (NAH) has been created to gather all the neutronics research

• NAH should be suitable for both design and safety needs and it should be 
periodically updated (yearly base)

• Key document for the licensing of the commissioning and operation

• To identify new or updated reports, EUROfusion IDM data base is compared 
with NAH reports, using a Python script
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