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The year 2009 and first part of 2010

Research Groups from 7 Institutions:Research Groups from 7 Institutions:
4 National Institutes (Plasma, Tritium, Nuclear, Materials)
3 Universities (Iassy, Craiova, Cluj-Napoca)

28 Task Agreements (contracts with EFDA and EFDA-JET)
Topical groups (transport, MHD, diagnostics, etc.)
Plasma Wall Interactionas a Wa te act o
Integrated Tokamak Modeling
Materials

Enhancement Project at JET (Tungsten, Beryllium, diagnostics)

More substance for F4E - RO



Where is the Romanian EURATOM Association ?



2009 – 2010
Most of activities are
covered by Task Agreementscovered by Task Agreements

Active ProjectsActive Projects
(2010)



Active Projects
2010 (2)( )



Task Agreements with Preferential Support - 2009



PWI 2010



PWI 2010 (continued)



Integrated Tokamak Modeling 2010 Priority Support
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Baseline expenditure structure
(Physics, JET Notifications, UnderliTechnology)
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PUBLICATIONS   2002-2008:  194 articles (including 108 in ISI journals)
219 contributions at conferences

15

20

25

9 106
8

10
12

ISI papers / year Papers / main journals

16
11 14

21

11 14
21

5

10

15

6 6 9 10 7
0
2
4

Phys. 
R

Phys. 
R E

Phys. 
Pl

Plasma 
Ph

Nuclear 
F i

0

2002 2003 2004 2005 2006 2007 2008

Rev. 
Lett.

Rev. E Plasmas Phys. 
Control. 
Fusion

Fusion

70
80
90

100

ISI papers / activity type
25

30

35

ISI papers / physics domain

86
30
40
50
60
70

3015

20

25

12 100
10
20

Physics JET NotificationTechnology

16 12 11 9 8
0

5

10



Expenditure 2005 2009 according to Annual AccountsExpenditure 2005 – 2009 according to Annual Accounts 



Major research fields 
where MEdC Association has made contributions
In 2009

Basic physics of fusion plasma
Transport, MHD, diagnostics

Pl W ll I t tiPlasma Wall Interaction
ITER-like Wall Project (JET)



Physics of fusion plasmas
Physics of instabilities, turbulence and transport in tokamak plasmasPhysics of instabilities, turbulence and transport in tokamak plasmas

10 researchers, collaborations with CEA, ULB, ENEA, JET

Statistical physics for anomalous transport in plasmas
Mathematical modeling of transport processes
Numerical simulations of transport in stochastic fieldsu e ca s u a o s o a spo s oc as c e ds
Impurities in ICRH

Results:

Th C l ti f th L i T t i t h tiThe Correlation of the Lagrangian
Velocity in the ExB drift 

Transport in stochastic
Magnetic field



Physics of fusion plasmas
Filamentation of the layer of sheared poloidal rotation during an ELM 

Nonlinear  tearing break-up of the layer
Is due to the instability of the Chaplygin-gas
with anomalous polytropicwith anomalous polytropic

Magnetic configurations and Resistive Wall Modes. Neoclassical damping

Stability parameter κ as function 
of the toroidal plasma rotation ΩΦ, for 
diff t l fl d i tdifferent plasma flow damping rates  
due to charge exchange with neutrals



Physics of fusion plasmas
Experimental measurements on Pilot-PSI 

Current variation on 9 collectors during
plasma pulse for B = 0.4 and 0.8 T 
(I = 100 A)(Id = 100 A)

Toroidal angular momentum (analytic and numeric) 

The figure showsThe figure shows 
the plasma deceleration and rotation 
braking under error field penetration 
and Neoclassical voscosity destabilizing y g
influence



PWI
Cleaning with a plasma torch and material removalCleaning with a plasma torch and material removal

The positioning of the plasma torch above the gap, b) an image recorded during the cleaning 
procedure

Ternary compounds formation of W, Be and C
W4f Scan

5 Scans,  57.7 s,  250µm,  CAE 20.0,  0.10 eV

3D representation of the XPS W4f peak shown 
in Fig.14 reveal the W oxidation at the top of the 
layer and possible formation of 
the BexWy chemical compound



Topical Groups Tasks
Providing coated samples for Laser Induced Breakdown System (LIBS)

Depth profiles of W, Mo, C, O and Ti
concentration for the samples 
to be used in LIBS application

Tungsten erosion in the JET divertor

SEM micrograph of the W/Mo markers



QUALIFICATION OF THE X-RAY MICRO-BEAMQUALIFICATION OF THE X RAY MICRO BEAM 
ABSORPTION/FLUORESCENCE METHOD FOR EROSION ANALYSIS
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Post-mortem analysis of W coated 
fine graphite tiles from the divertor 
of ASDEX-Upgrade by X-ray 
Microbeam fluorescence



Participation to the JET Experimental Program

Experimental Campaigns C20 – C27 
SHFD neurons
Pl T hPlasma Tomography

Profile reconstruction techniques 
for the jet neutronfor the jet neutron 
and gamma-ray cameras

Phantom Reconstruction method
ML ME TR MCBP

peak 0 993 0 990 0 989 0 996peak 0.993 0.990 0.989 0.996
hollow 0.961 0.949 0.951 0.870

“banana” 0.935 0.931 0.908 0.857
symmetrically reversed 

“banana”
0.875 0.861 0.836 0.832

banana
peak plus “banana” 0.874 0.667 0.837 0.844



Enhancement of gamma-ray diagnostics at JET
KN3 - NA

KN3-NA horizontal camera installed KN3-NA Vertical Camera assembled



Tandem Collimators 
for the Tangential GammaRay Spectrometer - KM6T-TC



Optimization and Manufacturing of 10 μm W-coatingsOptimization and Manufacturing of 10 μm W coatings 
for the CFC tiles to be installed in JET

ITER-like Wall at JET

W coated tiles during the HHF testCMSII coating equipment general view 

Extension to JET divertor 2009



PRODUCTION OF BERYLLIUM COATINGS 
FOR INCONEL CLADDING AND BERYLLIUM TILE MARKERS 
FOR THE ITER-LIKE WALL PROJECT

Thermionic vacuum arc (TVA) method

Beryllium coatings on inconel: (a) “as produced”; (b) after HHF test of 20 MJ m-2.

Interest expressed by Fusion for Energy, for ITER applications (2009)



Conclusions

Major achievements:
physics: Transport, MHD, ITM
W- and Be – coating on JET WallW and Be coating on JET Wall
Plasma  Wall Interaction
diagnostics upgrade

Missed opportunities 
High Performance Computer for Fusion Physics

Perspectives
F4E

Still to solve:
Do-we have a strategy for ITER?
Are-we at the periphery or on the main stream?Are we at the periphery or on the main stream?
How to conserve the physics expertise



Few words about ITER and F4E in relation with the Association
The success of ITER is the exclusive condition of our past and present work



(Motojima)



2009: Problem of financing. Cost  for Europe 7.2 billion euro.
The need is of 1.4 billion euro.

How much research is left?



List of activities of Romanian Research Institutions in response to F4E Calls

“Improvement of nuclear data, development of tools and 
experimentals/validation in support of ITER activities”,
Grant F4E-2008-GRT-014 (ES-AC), ( )
financial value of 57500 EUR for Task 6, 
attributed to National Institute of  Physics and Nuclear Engineering (IFIN-HH)
(end date 21 May 2010)

The following contracts are in various stages:
Contract 1
C F4E 2010 GRT 04 (PNS VTP) “Fi li ti f th t itContract F4E-2010-GRT-045 (PNS-VTP) – “Finalization of the system capacity, 
enhancements studies and detailed design of WDS components 
including HAZOP studies”, contract obtained by the consortium 
“T iti Pl t C ti f A i t (T iPl CA)” (KIT ICIT ENEA CEA)“Tritium Plant Consortium of Associates (TriPla-CA)” (KIT,ICIT,ENEA, CEA), 
will be signed end-June or first part of July 2010. 
ICIT (Institute of Cryogeny and Isotope Technology) has a mandate 
from the MEdC Association to be involved and to managefrom the MEdC Association to be involved and to manage 
the participation to this Consortium.



Contract 2
Within the Contract F4E-BA (Broader Approach):
“Technical specification for quality control monitoring 
of NBTI strands and conductor for JT60-SA TF coils: Extended Geometry”
The Romanian contractor is the 
N ti l I tit t f L Pl d R di ti Ph i (NILPRP)National Institute for Laser, Plasma and Radiation Physics (NILPRP), 
the Laboratory of X-Ray Microtomography.

The Contract ill signed end A g st b t the official start date ill be inThe Contract will signed end-August but the official start date will be in 
October 2010, after the signature of the procurement contract 
for the TF superconducting cables at JT60-SA.

Contract 3

“Nuclear Data Files”, proposal for creation of a Consortium 
following the Call for Grant F4E nr. F4E-2008-GRT-056 (ES-AC),

financial value 80,000 euro for Task 5 to be 
attributed to the National Institute of  Physics and Nuclear Engineering (IFIN-HH)


