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NES is the Swiss national center of excellence for nuclear energy: 
 

NES research focuses on the safety of the existing nuclear power 
plants, waste management issues, and decommissioning of 
nuclear installations 
 

 
NES will continue to address advanced and innovative nuclear 
system concepts, in particular with respect to safe operation and 
waste minimization strategies 
 

 
NES recognizes the multi-disciplinarity of nuclear engineering 
and strives to build scientific links to the large-scale facilities at 
PSI, and to other non-power nuclear applications 

 

NES Core Mission Statement 
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Contribute to the evolution of the State-of-the-Art in science and 
technology for thermal and fast reactor systems 
− NES acts as a Technical Safety Organization (TSO) for the Swiss Nuclear Regulator, 

ENSI, and is member of the European TSO Network ETSON 

− NES has the mandate of “Technology Monitoring” of Gen-III/Gen-IV reactor 
developments (Membership GIF: Generation-IV International Forum) 

 
 

NES maintains the capability of handling and fostering investigations of 
radioactive materials in the Hot Laboratory (AHL) 
− The AHL is one of the very few facilities of its kind in Europe, and provides PSI with 

a decisive advantage over other nuclear research institutions 

− It remains mandatory to operate the AHL due to the industrial demand, e.g. PIE of 
spent fuel rods 

− The Hotlab is also an important facility for PSI (waste treatment, target inspection) 

NES Strategic Goals (I) 
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NES implements within LES the competence center for geochemistry of 
disposal systems and transport mechanisms of radionuclides 

− LES delivers significant R&D contributions to the Sectoral Plan (=> Stage 3) 

 

Contribute to effective decision-making on medium- to long-term 
technology strategies in energy supply and demand (LEA) 

 

 

Foster Nuclear Education by substantially contributing to the Swiss Nuclear 
Master Program (PSI / EPFL /ETHZ), and training of PhDs / PostDocs 

 

 

 

NES Strategic Goals (II) 
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ETHZ-EPFL-PSI Master in Nuclear Engineering  

(Only) Joint Master Program of EPFL and ETHZ 
Since its start in 2008 more than 110 Graduates 
Typically 10-15 students per year (2017: 9) 
2-year curriculum, 120 ECTS credits 
PSI contributes significantly to the program: 
- Lectures (Nuclear Safety, Severe Accidents, …) 
- Supervision of Master- and semester projects 
- Utilization of PSI facilities 

 
 

 
 



Embedding of NES in the PSI Organization 

Hakim Ferroukhi 

Dr. Marco Streit 

201 NES staff (195 FTE), as of August 2017 

115 scientists/technicians with permanent 
positions, 33 PhD students, 23 Postdocs 

Annual Expenditures: 32 Mio. CHF (25.7 Mio. 
Salary, 6.3 Mio. operating expenses) 

Annual Revenues: 13.2 Mio. CHF «Erstmittel» 
(41%), 18.8 Mio CHF 2nd and 3rd party funding 
(59%) 

Dr. Robert Eichler 



NES Organization as of October 2017 

Search for an ETH professorship ongoing 



Development of NES Staff 2013-2017 (FTE) 
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LRC joined NES 
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NES Projects and Partners 



• NES serves a wide range of clients, however, our most important national 
partners are:  
− swissnuclear (Hotlab Operation + R&D Projects for Maintenance of 

Competence in Nuclear Engineering”) 
−  13 projects ongoing; Preparations are ongoing for the proposal round 

2018/2019; PSI has offered 21 project proposals to swissnuclear 

− ENSI (Reactor Safety Research + On-Calls) 
− R&D projects in DSA, Material Integrity, Severe Accidents, HRA 
− From 2018: LEAD, Long-Term Operation Concerns due to Environmentally-

Assisted Material Degradation 

−NAGRA (Scientific Support for Sectoral Plan, stage 2 and 3) 

• NES has also been successful in acquiring competitive “Zweitmittel”, e.g. 
via the Swiss National Science Foundation (SNF) and KTI 

• Besides that, NES is involved in more than 20 Euratom/Horizon 2020 
projects, and participates in numerous OECD/NEA and IAEA activities 

 

NES Project Landscape 
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Successful H2020 Project Proposals in 2016 Call 
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Acronym Short Description Project Lead PSI EU Amount 
(€) 

Labs involved 

ESFR-
SMART 

European Sodium Fast Reactor Safety 
Measures Assessment and Research Tools 

K. Mikityuk 575’000 LRS 

CORTEX Core monitoring techniques and 
experimental validation and demonstration 

M. Hursin, A. 
Dokhane 

1’129’000 
(LRS + CROCUS) 

LRS, EPFL 

INSPYRE Investigations Supporting MOX Fuel 
Licensing in ESNII Prototype Reactors 

M. Krack 221’000 LRS, LNM 

MEACTOS Mitigation EAC through optimization of 
surface condition 

S. Ritter 151’000 LNM 

NOMAD NDE System for inspection of operation-
induced material degradation in NPPs 

M. Niffenegger 231’000 LNM 

M4F Multiscale Modelling for Fission and Fusion 
Materials 

J. Chen, P. 
Spätig 

120’000 LNM 

DISCO Modern Spent Fuel DISsolution and 
Chemistry in Container 

E. Curti 202’000 LES 

INSIDER Evaluation of Decommissioning Practices 
and Strategies in a European Context 

S. Nichenko 106’000 AHL, RBE 



• NFRP-2018-1: Safety assessments to improve accident management 
strategies for Generation II & III reactors 

• NFRP-2018-2: Model development and safety assessments for 
Generation-IV reactors 

• NFRP-2018-3: Research on the safety of Light Water Small Modular 
Reactors 
− Scope: This action should investigate improved safety features of Light Water SMRs and 

provide a set of fundamental technical specifications, against which compliance of SMRs 
with Directive 2009/71/Euratom could be tested by safety regulators. 

• NFRP-2018-4: Improved nuclear data for energy and non-energy 
modelling applications 

• NFRP-2018-5: Development of a roadmap for decommissioning research 
aiming at safety improvement, environmental impact minimisation and 
cost reduction 

• NFRP-2018-6: European Joint Research Programme in the management 
and disposal of radioactive waste (50% of the entire 2018 budget alone!) 

NES Project Portfolio: Euratom Call 2018 
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10 OECD/NEA member states will join the HYMERES-II 
project that addresses the understanding of the 
containment phenomenology during postulated severe 
accident with release and distribution of hydrogen (=> 
LTH presentation) 
 
In 2017, OECD/NEA launched the NEST initiative (NEA 
Nuclear Education, Skills and Technology) that shall help 
to build a new generation of well-trained nuclear 
engineers 
 
It will support young scientists (Master, PhD, Postdocs) 
to get hands-on experience on real-world challenges in 
a multinational environment 
 
HYMERES-II has been selected as the prototype project 
for this initiative 
  
 
 

The OECD/NEA/CSNI HYMERES-II Project and NEST  

PANDA Facility at PSI will be 
used for the HYMERES-2 
Experiments  
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The New NES Laboratory for  
Scientific Computing (LSCM) 



The PSI directorate has decided to 
bundle all PSI activities on scientific 
modelling and computing in a single 
laboratory (LSCM): 
− Recognizes the importance of computer 

simulation and modelling as a third branch of 
endeavor besides experiment and theory 

− Addresses the strategic focus area “Big Data 
and Digital Sciences” of the ETH domain 

− Strong cooperation and utilization of the Swiss 
Supercomputing Center (CSCS) is intended 

− A new professorship in Multiscale Materials 
Modelling has been created at ETH Zurich, as 
joint position with the PSI laboratory lead 

Establishment of a New Laboratory at PSI / NES 



Scientific Computing and Modeling at PSI 

Multiscale Material 
Modeling Computational 

Fluid Dynamics 

Radiation and 
Particle Transport 

High-Fidelity Nuclear 
System Modeling 

Component and 
System Simulation 

Condensed Matter 
Theory 

NUM, NES, LOG, GFA, ENE  

NUM, SYN, BIO   

NES, GFA, LOG   

   

NES, GFA, LOG   

NUM, SYN, NES, GFA, ENE 

Software 
Engineering, HPC 
support, Big data, 
Petabyte Storage, 

Visualization, 
Virtual Reality  

NUM, NES, SYN   

Photon Sciences 
and Big Data 

SwissFEL, SYN, GFA 

Atmospheric Physics 
Chemistry, Soft Matter 

ENE, SYN 

Computational soft 
matter and biology 

 SYN, BIO, NUM 

Topical Areas of Scientific Computing and Modeling at PSI (no claim for completeness!) 

W
hy
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or
y?

 



Shall bring the simulation/modeling community at PSI closer together, and foster 
the scientific interaction and exchange between PSI colleagues 

Shall support the definition of overarching and interdisciplinary science cases 
across labs and divisions 

Shall become the centralized PSI location for all research projects that have a 
significant simulation component 

Shall deliver input for the definition of new experiments at our large-scale 
facilities, and support the evaluation/interpretation of measured data (SwissFEL, …) 
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Scientific Computing and Modeling (LSCM) 

Mission of the new Laboratory (I): 



Shall benefit from a joint infrastructure, e.g. common development platforms, pre- 
and post-processing tools, code parallelization and profiling, … 

Shall closely cooperate with IT-specialists that participate in the development and 
maintenance of simulation software, and the definition of optimal hardware 
solutions 

Shall foster cooperation with other units of the ETH domain (and beyond) that have 
a similar mission (Example: Swiss Data Science Center) 
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Scientific Computing and Modeling (LSCM) 

Mission of the new Laboratory (II): 



This new laboratory should cover the following areas: 
− Condensed Matter Theory - (including Analytical modeling) 

− Materials Science - hard materials, microstructure and microstructural 
evolution, nuclear materials and structural integrity 

− Computational Fluid Dynamics (CFD) 

− High-Fidelity Radiation Modeling - shielding, activation, neutron/photon 
transport 

− Complex System Simulation: Reactor simulation, Target simulation/design, 
«multi-physics» coupling 

− Computational soft matter and biology - Molecular modeling and simulation 
of the dynamic properties of biological soft matter. 

The new laboratory in a preliminary structure will start operation on 1st of 
January, 2018.  

Scientific Computing and Modeling (LSCM) 
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Hakim Ferroukhi 

Dr. Marco Streit 

Scientific Computing and Modelling 
Prof. N.N. (ETHZ) 

Prof. Dr. Christian Rüegg 

Dr. Robert Eichler 



Advanced Nuclear  
Systems 

Dr. K. Mikityuk 
4804 

Reactor Physics and 
Thermal Hydraulics 

 (LRT) 
N.N 

4X00 

 

Research Division 
Nuclear Energy and Safety (NES) 

Prof. Dr. Andreas Pautz 
Deputy Divsion Head: Dr. Didier Gavillet 

4000 

 

Core  
Behaviour 

H. Ferroukhi (i.P.) 
4102 

 
System  

Behaviour 
Dr. I. Clifford (a.i.) 

4103 

 

Experimental 
Thermo-Hydraulic 

Dr. D. Paladino 
4101 

 

Severe  
Accidents 
Dr. T. Lind 

4104 

 

Hot Laboratory 
 (AHL) 

 
Dr. Marco Streit 

4300 

 
Operation and 
Infrastructure 

N.N. 
4301 

 
Hotcell 

Experiments 
D. Kuster 

4302 

 
Analytic Radioactive 

Materials 
M. Martin 

4303 

 
Post-Processing 

Radioactive Materials 
H.-D. Potthast 

4304 

 
Operation Adminis- 
tration and Safety 

Ch. Gerber 
4309 

 

Waste 
 Management 

 (LES) 
Prof. Sergey Churakov 

4400 

 
Clay Sorption 
Mechanisms 
Dr. B. Baeyens 

4402 

 Transport 
Mechanisms 

Dr. N. Prasianakis 
4403 

 
Diffusion 
Processes 

Dr. L. Van der Loon 
4404 

 
Cement 
Systems 

Dr. E. Wieland 
4405 

 

Energy Systems 
Analysis  

(LEA) 
Dr. V. Dang (a.i.) 

4500 

 
Technology 
Assessment 
Dr. P. Burgherr 

4501 

 Energy 
Economics 
Dr. T. Kober 

4502 

 
Risk and Human 

Reliability 
Dr. V. Dang 

4503 

 

Nuclear  
Materials 

(LNM) 
Dr. Manuel Pouchon 

4600 

 
Advanced Nuclear 

Materials 
Dr. M. Pouchon i.P. 

4601 

 Nuclear  
Fuels 

Dr. J. Bertsch 
4602 

 
Component 

Structural Integrity 
H.-P. Seifert 

4603 

 

Radiochemistry 
(LRC) 

 
Dr. Robert Eichler (a.i.) 

4700 

 
Heavy 

Elements 
Dr. R. Eichler 

4701 

 Isotopes and Target 
Chemistry 

Dr. D. Schumann 
4702 

 
Radionuclide  

Development/Chemistry 
Dr. N. van der Meulen 

4703 

 

Scientific Computing 
and Modelling 

(LSCM) 
Prof. N.N. (ETHZ) 

4800 

 

Accelerator 
Modelling 

Dr. A. Adelmann 
4805 

 

Condensed Matter 
Theory 

Dr. Christopher Mudry 
4801 

 Multiscale Materials 
Modeling 

Dr. M. Krack 
4802 

 
Computational  
Fluid Dynamics 

Dr. B. Niceno 
4803 

Reator Physics and 
Thermohydraulics 

 (LRT) 
H. Ferroukhi (a.i.) 

4100 

 

Scientific Computing and Modeling (LSCM) 
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NES: Some Recent Activities  



• On May 22, 2017, the 9th NES PhD day took 
place at Auditorium West 
 

• The work of 31 PhD students was judged by a 
12-member jury in a closed poster session 

 
• From 31 poster contributions, 8 (two 1st year, 

two 2nd year, four 3rd/4th  year), were selected 
for oral presentations in the afternoon 
 

• From those, four winners were selected (one 
1st year, one 2nd year, two 3rd/4th year) 
 

• The proud winners are: 
− 1st year: Erik Karlsson (LRC) 
− 2nd year: Heiko Kromer(LTH) 
− 3rd year: Dionysios Chionis (LRS) 
− 4th year: Katharina Domnanich (LRC) 

 
• Support from Nuklearforum is greatly 

acknowledged! 
 
 
 
 
 
 
 

The NES PhD Day 2017 



NES Event Webpage 



The Scientific Highlights of NES 



The NES division of PSI is adapting its strategy to the situation of nuclear 
power in Switzerland, and the needs of its major stakeholders  
 
Stronger acquisition of competitive funding sources,  and diversification to 
non-power applications is well underway  
 
The research infrastructures within NES are in good shape and are being 
extensively used 
 
The NES division delivers an important contribution to education and 
maintenance of nuclear competence in Switzerland 
 

 

 
 

Conclusion 
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Wir schaffen Wissen – heute für morgen 

Questions ? 
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