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1. Background 

With the objective to study the major physics phenomena of the spallation source and its 

coupling to a subcritical system, between 2005 and 2010 the IAEA carried out a Coordinated 

Research Project (CRP) called “Analytical and Experimental Benchmark Analyses of 

Accelerator Driven Systems (ADS)”. The CRP was contributed by 27 institutions from 18 

Member States (Argentina, Belarus, Belgium, Brazil, China, France, Germany, Greece, 

Hungary, Italy, Japan, Netherlands, Poland, Russian Federation, Spain, Sweden, Ukraine and 

the USA), which performed a number of analytical and experimental benchmark activities. 

The main objective of the CRP was to develop, verify and validate calculation tools able to 

perform detailed ADS calculations, from the high energy proton beam to thermal neutron 

energies. 

Four Coordinated Research Meetings (RCM) took place from 2005 to 2010, namely: 

- 1
st
 RCM, JIPENR “SOSNY”, 5 – 9 December 2005, Minsk, Belarus; 

- 2
nd

 RCM, ENEA, 12 – 16 November 2007, Rome, Italy; 

- 3
rd

 RCM, IAEA, 26 – 30 January 2009, Vienna, Austria; 

- 4
th

 RCM, BARC, 22 – 26 February 2010, Mumbai, India. 

A huge amount of experimental data, analytical calculations, results and preliminary reports 

from the participating organizations were collected at these meetings, as well as in the 

following years. The main results of the CRP were also presented in a number of 

international conferences and symposia (e.g. PHYSOR2006, AccApp2007, PHYSOR2008, 

ANS 2011 Annual Meeting, etc.). However, a systematic and comprehensive IAEA final 

report of the CRP is still missing. 

2. Purpose of the meeting 

The purpose of this meeting was to: 

- Collect and review all the available contributions produced by the CRP participants; 

- Define structure and content of the final TECDOC; 

- Assemble the first draft of the TECDOC; 

- Identify important missing parts; 

- Distribute tasks and responsibilities for drafting and editing the different sections and 

sub-sections of the TECDOC; 

- Agree on the time schedule for the TECDOC finalization, review and publication. 

The participants were requested to contribute to all the foreseen tasks. 

3. Work done and results achieved 

3.1 Opening Session, Day 1 

The IAEA Scientific Secretary Mr Stefano Monti welcomed the meeting participants and 

expressed his appreciation for their participation.  

After self-introduction, the meeting participants agreed to appoint Mr Westmeier to chair the 

meeting. The participants agreed the meeting agenda, which is reported in ANNEX I. The list 

of participants is reported in ANNEX II.  
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Introductory Presentation, Mr Monti, IAEA 

Mr Monti provided the meeting participants with a general overview of the CRP on 

“Analytical and Experimental Benchmark Analyses of Accelerator Driven Systems (ADS)”, 

which was carried out in the period 2005-2010. In particular, the presentation covered the 

following topics: 

 CRP background information; 

 Participating organizations (CRP); 

 RCMs; 

 Organizations participating in drafting the final TECDOC; 

 Available material and preliminary content of the final report; 

 Tentative time schedule for the publication of the final TECDOC. 

Remarks on the CRP were also provided by Mr A. Stanculescu, former Scientific Secretary 

of the IAEA Nuclear Energy Department’s TWGFR and project officer of the CRP. 

IAEA Collaborative Work on “LEU Use in ADS” 

Mr P. Adelfang from the IAEA RRS/NEFW presented the status of the IAEA Publication on 

the “Use of LEU in ADS” (final report of a Collaborative Work carried out by the IAEA 

RRS/NEFW) as well as of the Phase 2 Study. The presentation included background 

information on the Collaborative Work, the list of technical meetings and the status of the 

final publication, which is currently under preparation.  

It was remarked that the CRP was conducted in parallel with the Collaborative Work on the 

“Use of LEU in ADS”, and some activities carried out within the CRP were also functional to 

the scope and objectives of this Collaborative Work on the use of LEU in ADS.  

The possibility of a joint publication was discussed at the meeting. However, taking into 

account that: a) the two activities have clearly different scope and objectives, b) the 

participants in the Collaborative Work have already organized their consultancy meeting for 

final report finalization in 2012, the participants agreed to produce an independent IAEA 

TECDOC on the results of the CRP. Notwithstanding, the two publications will include sub-

sections concerning the same experimental facilities as well as cross references. 

3.2 Working Session, Days 2-3 

Elaboration of the TECDOC Table of Content 

The participants reviewed the currently available material for the TECDOC (i.e. the rev. 1 

distributed before the meeting), identifying the missing contributions.  

On the basis of the review of the CRP contributions, the participants prepared and agreed the 

final table of content (ToC) of the TECDOC which is reported in Annex III.  

For each section and sub-section of the TECDOC, coordinators and key contributors were 

identified during the meeting. Each main section (i.e. level 1 of the TECDOC structure, see 

ToC in annex III) has a responsible person in charge of drafting the general introduction of 

the section, as well as of harmonizing the different contributions to that section. Also, in the 



3 

introduction the responsible person should include the list of organizations participating in 

and contributing to that particular activity. Coordinators of sub-sections (i.e. level 2 and 3 of 

the TECDOC structure, see ToC in annex III) may also consider to include an introduction as 

well as list of participating organizations at the beginning of their part. 

The contributors and responsible persons are included in the ToC reported in ANNEX III.  

Break-out Sessions 

The days 2-3 of the meeting were organized in break-out sessions, in which the participants 

worked on their contributions to be included in the final TECDOC.  

In order to comply with the IAEA style for publications, guidelines concerning editing and 

formatting were provided by the IAEA Scientific Secretary. 

With regard to the list of references, after internal check with the IAEA Publication 

Committee, it was decided to have a list of references at the end of each section (i.e. level 1 

of the TECDOC structure, see ToC in Annex III), rather than a unique list at the end of the 

report. 

Preparation of the Document Preparation Proposal (DPP) 

In order to proceed with the publication of the TECDOC, Mr Monti remarked the steps to be 

internally undertaken at the IAEA. The first step will be the submission of the so called 

“Document Preparation Proposal” to the Document Control Team (DCT) of the IAEA 

Department of Nuclear Energy.  

The DPP of the TECDOC was preliminary prepared by the IAEA SciSec and reviewed 

during the meeting by the participants. The final version agreed at the meeting is reported in 

ANNEX IV. It will be submitted to the next IAEA NE DCT meeting (July 2014). 

IAEA Workspace for the finalization of the TECDOC 

MR Vojtela from the IAEA NKM Section provided the participants with information on the 

IAEA Platform CLP4NET, which will be used as Workspace for the finalization of the 

TECDOC. 

The participants were already registered in the system during the meeting, and provided with 

instructions to access the system. Contributors to the TECDOC not participating in this 

meeting can contact Mr Vojtela (M.Vojtela@iaea.org; cc s.monti@iaea.org) in order to get 

credentials to access the system. 

The system will include the list of registered persons (i.e. coordinators and contributors to 

sections/sub-sections), as well as their email. 

The presentation of Mr Vojtela included live demonstration on the characteristics and use of 

the system, including instructions for downloading and uploading files, communication tools, 

etc. 

Within one week the IAEA SciSec will upload in the system the draft sections and sub-

sections of the TECDOC that were already provided during the meeting, as well as final 

summary report and presentations made at the meeting. Afterwards, the contributors will 

mailto:M.Vojtela@iaea.org
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upload their contributions to the TECDOC directly into the Workspace. After uploading they 

may inform the other registered participants by an email sent from the system itself. 

4. Conclusions and list of actions  

The list of actions as agreed during the meeting is included in the TECDOC ToC reported in 

ANNEX III. 

Additionally, it was agreed that the responsible persons for each sub-section (i.e. level 2 of 

the TECDOC, see ToC) will also provide to the respective section coordinator as well as to 

Monti and Stanculescu the main conclusions of their section, i.e. major results, open issues 

and recommendations for future work. These inputs will greatly help in drafting the final 

conclusions of the TECDOC. 

Time Schedule 

The time schedule for the publication of the IAEA TECDOC, as agreed by participants, is 

reported below: 

 Full TECDOC rev. 2: at this meeting; 

 Full TECDOC rev. 3 (outcome of the list of actions reported in ToC): End Sept. 2014; 

 Draft Conclusions: End of November 2014; 

 Revised Conclusions: End of December 2014; 

 IAEA editing/formatting of the full TECDOC (rev. 4) and distribution to all the 

contributors for final comments/review: February 2015; 

 Final review by contributors: April 2015; 

 Submission to the IAEA Publication Committee (PC): May 2015; 

 Final revision on the basis of PC comments: July 2015; 

 Publication as IAEA TECDOC: End of 2015. 

 

In closing the meeting, the IAEA Scientific Secretary Mr Monti and the meeting chairman 

Mr Westmeier, expressed their satisfaction for the outcomes of the meeting and thanked the 

participants for their contributions. 
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ANNEX I: LIST OF PARTICIPANTS 

 

Belarus Ms Kiyavitskaya 

Hanna,  

anna@sosny.bas-net.by; 

hannakiev@gmail.com 

Academy of Sciences of Belarus 

Joint Institute for Power and Nuclear 

Research, SOSNY 

Belarus Mr Sadovich 

Sergey,  

sadovichs@gmail.com 

Joint Institute for Power and Nuclear 

Research SOSNY 

Belarussian Academy of Sciences 

China Mr Xia 

Haihong,  

xiahaihong@snptc.com.cn 

State Nuclear Power Research Institute 

(SNPTC) 

China Mr Xia 

Pu,  

xiapu@iris.ciae.ac.cn 

China Institute of Atomic Energy 

(CIAE) 

Germany Mr Gabrielli 

Fabrizio,  

fabrizio.gabrielli@kit.edu 

Karlsruhe Institute of Technology 

Germany Mr Westmeier 

Wolfram,  

info@westmeier.com 

Dr. Westmeier GmbH 

Italy Mr Carta 

Mario,  

mario.carta@enea.it 

ENEA 

Italy Ms Dulla 

Sandra,  

1sandra1dulla@polito.it 

Politecnico di Torino 
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Poland Mr Janczyszyn 

Jerzy,  

janczyszyn@gazeta.pl 

Faculty of Physics/Computer Science; 

AGH University of Science and 

Technology 

Russian 

Federation 

Mr Titarenko 

Yury,  

Yury.Titarenko@itep.ru 

Institute for Theoretical & Experimental 

Physics 

Spain Mr Abanades Velasco 

Alberto,  

abanades@etsii.upm.es/Alberto.aban

ades@upm.es 

Universidad Politecnica de Madrid 

United 

States of 

America 

Mr Stanculescu 

Alexander,  

Alexander.Stanculescu@inl.gov 

Idaho National Laboratory (INL) 

IAEA 

Scientific 

Secretary  

Mr Monti 

Stefano 

International Atomic Energy Agency 

IAEA 

 

Mr Toti 

Antonio 

International Atomic Energy Agency 

IAEA Mr Adelfang 

Pablo 

International Atomic Energy Agency 

IAEA Mr Vojtela 

Martin 

International Atomic Energy Agency 

 

  



7 

ANNEX II: MEETING AGENDA 

Time Date / Topic Participants 

Day 1 - Tuesday, 24 June 

09:00 – 10:00 Registration at Gate 1, VIC, Wagramerstrasse 5 All 

10:00 –10:30 

Opening Remarks  
 
Self-introduction of Participants 
Nomination of the meeting Chairperson 
Discussion and approval of the Agenda 

Mr S. Monti 
IAEA, NPTDS 

All 
All 
Chair + All 

10:30 – 11:15 

Introductory presentation by the Scientific Secretary 

Remarks by the former CRP Project Officer 

Mr S. Monti 
IAEA, NPTDS 

Mr A. Stanculescu 
ANL, USA 

Coffee break 

11:45 – 12:15 Status of the IAEA publication on the use of LEU in ADS 
and phase 2 study 

Mr. P. Adelfang, 
IAEA, RRS 

12:15 – 12:45 General discussion All participants 

Lunch break 

14:00 – 15:30 

Presentations by participants 

Each participant is requested to make a 15-20 min 
presentation on his/her specific contribution as well as 
general remarks and suggestions on the TECDOC draft 1 

All participants 
 
 

Coffee break 

16:00 – 17:00 Presentations by participants (con’t) All participants 

17:00 – 17:45 
Final structure and content of the TECDOC 

Distribution of tasks 
Chair + All 

17:45 – 18:15 Guidelines to edit and format IAEA TECDOC Mr A. Toti 
IAEA, NPTDS 

19:30 Meeting dinner All 

Day 2 – Wednesday, 25 June 

09:00 – 10:30 

 

Drafting and reviewing TECDOC sections/subsections All participants in 
break-out sessions 

Coffee break 

11:00 – 12:45 Drafting and reviewing TECDOC sections/subsections 
(con’t) 

All participants in 
break-out sessions  
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Lunch break 

14:00 – 17:45 
 

Drafting and reviewing TECDOC sections/subsections 
(con’t) 

All participants in 
break-out sessions 

Day 3 – Thursday, 26 June 

09:00 – 10:30 

 

Drafting and reviewing TECDOC sections/subsections 
(con’t) 

All participants in 
break-out sessions  

Coffee break 

11:00 – 12:45 

 

Drafting and reviewing TECDOC sections/subsections 
(con’t) 

All participants in 
break-out sessions  

Lunch break 

14:00 – 17:45 
 

Drafting and reviewing Report Sections/Subsections 
(con’t) 

All participants in 
break-out sessions 

Day 4 - Friday, 27 June 

09:00 – 10:30 
 

Full TECDOC assembling and reviewing  

Identification of missing contributions 

List of contributors 

All participants  

Coffee break 

11:00 – 12:30 

List of actions 

Distribution of tasks for TECDOC finalization 

Wrap-up of the meeting 

Chair + All 
 

13:00 Adjourn  
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ANNEX III 

Table of Contents of the IAEA TECDOC  

“Analytical and Experimental Benchmark Activities of 

Accelerator Driven Systems”  

(including Resp. Persons and List of Actions) 

 
Foreword (S. Monti) 
1. Introduction (A. Stanculencu – all material available, draft to be issued end July 

2014) 
2. Nuclear data (Y. Titarenko – introduction already drafted and to be delivered 

end July 2014) 
2.1. Differential cross-sections 

2.1.1. ITEP Thin Target Irradiations (Y. Titarenko – sub-section available 
but to be extracted from the full contribution of Yury by end July 
2014) 

2.1.2. IAEA ADS Lib (S. Monti – available)  
2.1.3. Comparison of ADS libraries (H. Xia – to be revised and provided by 

End July 2014) 

2.2. Integral data (Westmeier – all contributions available except 2.2.9 which 

exists and has to be extracted from contribution of Jury) 
2.2.1. The GAMMA-2 experimental set-up (Westmeier)  
2.2.2. Testing calculations for Benchmark GAMMA-2 (Xia Haihong)  
2.2.3. The “Energy + Transmutation” (E+T) Set-up (Westmeier) 
2.2.4. Monte Carlo Calculations for the E+T Target (Wojciechowski)  
2.2.5. Neutron multiplicities on the E+T set-up (Stoulos, Manolopoulou)  
2.2.6. natU fission distributions in the E+T set-up (Hashemi-Nezhad)  
2.2.7. Systematic measurements of transmutation B-values on the E+T 

set-up (Westmeier) 
2.2.8. The GAMMA-3 experimental set-up (Westmeier)  
2.2.9. ITEP Thick Target Experiments (Titarenko)  

3. Verification & Validation studies (S. Monti – Introduction to be drafted 

after receiving the sub-sections) 
3.1. Analytical benchmarks for the kinetics of accelerator-driven systems 

(Dulla – available) 
3.2. Benchmark on the TARC Experiment (Abanades – to be revised by end 

July 2014)  
3.3. MAKET experimental benchmark (Titarenko – to be revised by end July 

2014) 
Reactivity Measurements and Actinide Cross-sections 
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3.4. IPEN (Majorino – 2010 draft available, A. Stanculescu will try to contact 

Majorino to clarify the situation) 
3.5. Pre-Trade Experimental Benchmark (Carta, Gabrielli [review only] - 

available)  
3.6. VENUS-1 (Xia, P. – to be revised by end July 2014) 
3.7. KUCA (Pyeon – available) 
3.8. YALINA Benchmark (S. Sadovich, Kiyavitskaya, Gabrielli [review only] – to 

be revised by end July 2014)  

4. Spallation targets (J. Janczyszyn – Introduction to be drafted and full section to 

be revised by mid-September 2014) 
4.1. Introduction 
4.2. Benchmark on Radionuclide Production (Janczyszyn) 
4.3. Benchmark on Heat Generation (Janczyszyn)   

5. ADS performance (Nishihara, Stanculescu – Stanculescu will contact Nishihara 

for the introduction and final version of section 5.2 by September 2014) 
5.1. ICE (Broeders) 
5.2. JAEA 800 MW ADS (Nishihara)  

6. Nuclear Burning Wave in Fast Neutron Systems (Fomin - 

available) 
7. Conclusions (all – A. Stanculescu and S. Monti will draft conclusions by end 

November 2014 and circulate for comments to be received by End December 2014) 
References (at the end of each Section) 
List of contributors (all – provide the IAEA SS the full list of contributors: name 

and affiliations. To be checked if it is possible to include subject matter experts list) 
List of acronyms (all – to be provided by all contributors including acronym of 

experiments) 
 

 

 

 
Legend of colors: 

 

Green: contribution already available 

Yellow: contribution under preparation 

Red:  contribution missing 
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ANNEX IV 

Document Preparation Proposal (DPP) for the IAEA TECDOC  

“Analytical and Experimental Benchmark Analyses of Accelerator Driven Systems (ADS)”  

 

1. Identification 

Area Nuclear General (NG)    

Nuclear Power (NP) X 

Nuclear Fuel Cycle (NF)  

Radioactive Waste and Decommissioning (NW)  

Document Type NE Series  [  ] TECDOC  [X]   TRS  [  ]  Other  [  ] 

Specify __________ 

Document Category Objectives  [  ] Guide  [  ] Report  [ X ] Other  [  ] 

Specify 

P&B Cycle 2014-2015 

P&B Project/Task 

PTAEO Code 

1000154/2014.02 

Provisional Title Analytical and Experimental Benchmark Analyses of Accelerator Driven 

Systems (ADS) 

Scientific Secretary Stefano Monti 

 

2. RATIONALE  

Some Member States have been considering accelerator driven systems (ADS) as a method to 

implement nuclear waste transmutation in the frame of their nuclear waste management strategies. In 

December 2005, the International Atomic Energy Agency (IAEA) started a Coordinated Research 

Project (CRP) on “Analytical and Experimental Benchmark Analyses of Accelerator Driven 

Systems”. The overall objective of the CRP, performed within the framework of the Technical 

Working Group on Fast Reactors (TWG-FR) of IAEA’s Nuclear Energy Department, was to increase 

the capability of interested Member States in developing and applying advanced reactor technologies 

in the area of long-lived radioactive waste utilization and transmutation. The specific objective of the 

CRP was to improve the present understanding of the coupling of an external neutron source (e.g. 

spallation source) with a multiplicative sub-critical core and to validate the computational tools 

currently used in ADS core physics studies. 

The CRP addressed all major physics phenomena related to an external (spallation and non-

spallation) neutron source and its coupling with a sub-critical system. In particular, the CRP 

integrated different experimental projects in the field carried out at national or international level, 

produced high energy nuclear data of interest for ADS, large number of differential and integral 
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cross-sections, validated a number of computational methods through analytical and experimental 

benchmarking, and evaluated the performance of sub-critical assemblies driven by external sources.  

The CRP contributed to the improvement of the knowledge of ADS core physics and the related 

analytical capabilities, by performing comparisons of the simulation results against the large amount 

of available experimental data, as well as through code-to-code comparisons. As outcome, the CRP 

helped advancing the scientific knowledge towards the proof of feasibility of transmutation in 

Accelerator Driven Systems. 

 

3. OBJECTIVE  

The objective of the Technical Report titled “Analytical and Experimental Benchmark Analyses of 

Accelerator Driven Systems (ADS)” is to present the main outcomes and results achieved within the 

framework of the homonymous CRP, carried out in the period 2005–2010.  

 

4. SCOPE  

This Technical Report firstly introduces the CRP on “Analytical and Experimental Benchmark 

Analyses of Accelerator Driven Systems (ADS)”, including background information, main scientific 

objectives and the participating organizations.  

The results of the CRP are then presented within the below listed sections, each one dealing with 

specific studies carried out within the CRP: 

 Nuclear data (differential cross-sections and integral data) 

 Verification & Validation studies 

 Spallation targets 

 ADS performance 

 Conclusions 

 

5. USERS 

The document is mainly intended for researchers, scientists and engineers involved in ADS physics 

and technology development programmes and projects. 

 

6. RELATED IAEA PUBLICATIONS (indicate also if this will replace or update an 

existing document) 

IAEA-TECDOC-1626 (2009): Advanced Reactor Technology Options for Utilization and 

Transmutation of Actinides in Spent Nuclear Fuel 

IAEA Publication on the “Use of LOW Enriched Uranium in Accelerator Driven Sub-critical System 

(ADS)”, IAEA NEFW/RRS, currently under preparation. 
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7. INTERFACES 

Internal within IAEA: NEFW/RRS 

External to IAEA: Members of the Technical Working Group on Fast Reactors (TWG-FR) 

 

8. PRODUCTION  

Document Preparation Proposal End July - DCT  

Planned meetings  RCMs: Minsk Dec. 2005, Rome Nov. 2007, Vienna Jan. 

2009, Mumbai Feb. 2010 

 Consultancy Meeting on Preparation of the Final 

Technical Document of the IAEA  CRP on Analytical 

and Experimental Benchmark Analyses of Accelerator 

Driven Systems (ADS), 24–27 June 2014, Vienna, 

Austria. 

First draft for DCT review N/A 

Planned meetings N/A 

Submission final draft to DCT N/A 

 

9. OTHER RELEVANT ISSUES 

The CRP “Analytical and Experimental Benchmark Analyses of Accelerator Driven Systems (ADS)” 

was conducted in parallel with the Collaborative Work on the “Use of LEU in ADS”, managed by the 

IAEA NEFW/RRS. The two technical activities had different scope and objectives. However, some 

technical activities carried out within the CRP were also functional to the scope and objectives of the 

Collaborative Work on the use of LEU in ADS. As a consequence, the two corresponding IAEA 

technical reports (see point 6) will include sub-sections concerning the same experimental facilities 

as well as cross references. 

 

 

 


