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Worlds Population (millions):

2009 2050 (low) high [DO we need energy

World 6829 7959 10461

Developed countr. 1233 1126 1439 resedad rCh?
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Generations of Nuclear Energy

Generation IV

Generation llie Revoutionary
Designs
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Pazsit, Christophe Demaziére, Henryk Anglart, Tomasz Kozlowski
och Anders Nordlund.




SKC — swedish Centre for Nuclear Technology
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SKC’s Partners

* initially SSM, FKA, OKG,
Ringhals, Westinghouse,
KTH, Chalmers, UU

* In 2014 SSM stepped
outside SKC to support
research separately

Goals:

* Provide long term support to
secure knowledge and
competence at academic
level

* Contribute to safe, efficient
and reliable nuclear energy
production

* Provide proper resources to
the Swedish nuclear industry
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SKC Research Program

Four research programs:

* Nuclear Power plant technology and safety

* Nuclear power plant safety

« Reactor physics and nuclear power plant thermal-hydraulics
« Materials and chemistry

Nine research areas:

* Thermal-hydraulics

« Core physics

« Core and plant dynamics

* Chemistry

« Material physics and engineering
« Safety and severe accidents

» Reactor diagnostics

* Detectors and measurements

« Safeguards
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SKC Supported Education

Chalmers:

* International Master Program in nuclear engineering

* Objective to provide both basic and advanced knowledge on
physics, chemistry and technology of nuclear power and nuclear

fuel cycle

KTH:

* International Master Program in nuclear energy engineering

« The program includes 8 compulsory and 12 elective courses

» Covers thermal-hydraulics, reactor physics, nuclear power
safety, reactor technology, reactor dynamics and stability,
transmutation, Gen-1V reactors, etc

Uppsala University:
« Bachelor program in nuclear engineering

8 Seminar on The Future of Nuclear Power in Europe, June 10, 2014 - Stockholm School of Economics




Nuclear Engineering Research Groups at KTH

B CEKERT - A Forum for Nuclear Engineering
e Research and Education at KTH

CEKERT ,S BO ARD Chemical Science and Engineering

Dean Prof. L. Kari

Department of Physics

Head Prof. M. Pearce

Department of Chemistry

Nuclear Physics

Director of CEKERT RECtOr PIIySicS Director of studies
Prof. H. Anglart Prof. W. Gudowski
-
Chemistry
Adj. Prof. P. Efsing " Prof. M. Jonsson
Reactor Technology
’rof. H. Anglar

Particle Physics

Atom & Mol. Physics

Material Platform

abn Prof. R. Wyss Prof. J. Agren

Energy Platform
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Nuclear Power Safety Group

Head: Prof. S. Bechta

Engineering
Applications

Analysis of complex transients in
reactor and containment thermal-
hydraulics (power uprating).

Severe Accident Phenomena.
Severe Accident Management.

Generation |V: Safety Design.
Passive Safety Systems.
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Current Research Areas

Basic
Research

Physics of Boiling Heat Transfer and
Burnout. Computation of Multiphase
Flow Regimes.

Multi-Physics (NK-TH), Multi-Scale
(system-CFD-meso) Simulation

Probabilistic/Deterministic Methods
in Risk Analysis (Issue Resolution)




Nuclear Reactor Technology Group

NRT - Main Research Inte

Head: Prof. H. Anglart

Computational Reactor Coupling

Physics based on Monte —
Carlo Methods
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\_ heat transfer )
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Experimental
investigations of dryout &

__ post-dryout heat transfer

(Thermal-hydraulics of Gen- )
IV reactors using liquid metal
and supercritical water

\_ coolants )

Thermal fatigue of the
control rod stems:
Experiments and Analyses
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Reactor Physics Group

Head: Prof. J. Wallenius

Major research areas

e System and safety analysis of Accelerator Driven Systems
for transmutation of nuclear waste

e System and safety analysis of Generation IV reactors for
transmutation of nuclear waste

e Nuclear fuel development for LWRs & transmutation

e Radiation damage physics

Research on design and safety of lead-
coled reactors
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Main Research Infrastructure

High-pressure Water Test (HWAT) Loop
at Division of Reactor Technology, KTH

TALL loop at Division of
Nuclear Power Safety, KTH
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Examples of International Cooperation

7 Hot cells and 3 storage pools

(Non destructive examinations) JHR fuel element

Jules |
Horowitz °
Reactor

Reactor pool with
examination benches

Experimental cubicles
and analysis laboratories

Core (& 71\ h 60 cm)
and Be reflector
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Research performed in Cooperation by KTH, Chalmers, UU and CEA
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Turbulence
Noise ALDESA project:
| i Accoustic Leak
Impingement Detection in SOdium
notse Cooled Systems
Reaction noise

8 Seminar on The Future of Nuclear Power in Europe, June 10, 2014 - Stockholm School of Economics



Future Development Directions

* |Industry-tailored research teaching
— problem-solving oriented
— current and future (Generation Ill+) systems
— current tools (computer codes) applied at industry
— focused on computer aided research teaching
— extensive availability of industrial training for students

» Distance teaching and research
— distance teaching available for industry

— computer codes and research resources available through
internet

« Affiliated faculty positions at universities for industrial
experts
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