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ESFR-SMART: new Horizon-2020 project on SFR safety
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nuclear power in Europe we have

demonstrate that the new
significantly higher safety level compared to
traditional reactors. The Horizon-2020 ESFR-
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Produce new experimental data in order to support calibration and validation of the

to computational tools for each defence-in-depth level.

reactors have

2. Test and qualify new instrumentations in order to support their utilization in the
reactor protection system.

SMART project (European Sodium Fast 3. Perform further calibration and validation of the computational tools for each

Reactor Safety Measures Assessment and
Research Tools) aims at enhancing further the
safety of Generation-IV SFRs and in particular 4
of the commercial-size European Sodium Fast
Reactor (ESFR) in accordance with the

defence-in-depth level in order to support safety assessments of Generation-|V
SFRs, using the data produced in the project as well as selected legacy data.

Select, implement and assess new safety measures for the commercial-size ESFR,
using the GIF methodologies, the FP7 CP-ESFR project legacy, the calibrated and
validated codes and being in accordance with the update of the European and

Egropean Sustainable  Nuclear .Industrial international safety frameworks taking into account the Fukushima accident.

Initiative (ESNII) roadmap and in close . | .

cooperation with the Advanced Sodium 5. Strengthen and link together new networks, in particular, the network of the
Technological Reactor  for Industrial European sodium facilities and the network of the European students working on the

Demonstration (ASTRID) program.

INPUT

FP7 projects

GIF
ARDECo

SFR technology.

SPX KNS-37

LEGAC'
KASOLA CHUG /=
- S - = w on pressure 1 atm A
“S . gl = Air above free level

Upper plenum
Waterat 20 C il

Qutlet section

“Axial shielding”

“Sodium plenum®

Steam injection
~15¢g/sat100C

0000e+05 Pa

“Fuel assembly”

Dead end
(pressure meter)

INPUT
Legacy data

SP1 SP2
Analytical assessment of R&D to support
new safety measures for ESFR . SFR safety enhancement
4 ) 4 ) 4 ) 4 )
WP1.2 WP1.3 4 ) WP2.2 WP2.3
WP3.1 . :
Normal Measures to prevent : - New experiments European sodium
: : » Dissemination, e
operation sodium boiling : for safety facilities support
PSI KIT 2tion and CEA IPUL
4 ) training 4 )
\  WP1.1 / CEA N  WP2.1 /
New safety Codes calibration
measures WP3.2 and validation
- N, AR s N Project e 5, bl \
WP14 " WP1.5 management WP2.4 - ~ WP2.5
Measures to prevent Measures to mitigate PSI Instrumentation New measurements
severe accidents severe accidents - / for safety of fuel properties
HZDR KIT % HZDR CEA
- / - J - J - J

OUTCOME
New ESFR
concept

SP3. Management and interactions

OUTCOME

Validated codes
New data

SFR fuel measurements

‘s
NATIONAL NUCLEAR .. - JRC
LABORATORY .

EUROPEAN COMMISSION

ARDECo

ENEN

Sodium facilities & instrumentation

Past SFR safety
related tests

IRSN

u 1

VA

T |-

Karlsruher Institut fir Technologie ZENTRUM DRESDEN
‘ ROSSENDORF

O S Centro de Invest igaciones ‘ - e DF
'\ Energéticas, Medioambientales ‘ ‘
y .

Experience
insfR 4 LGi A
|icensing CONSULTING AREVA
\/
amec‘s

foster
wheeler

Experience in
SFR operation

Experience from EU projects

New SFR safety-
related tests

related to SFR safety

i

- i YFISE j}_\__l i~ L:’{_,r — =
o A \ 3 \ E “ \ 00 k
X y N S b
e A0 - - ¢ PUL, =
1/ 2 % i ARy T - L}}
& A a4 A i |~/ -AMPERE 2™
e S [* S - )/ -TESLA Sy
218 "B ReX 0. o AR
C L 2 > ﬂ..,__,i;::- ey hY e’
|; & L] “\- o '::_J_/i"'\'t.l:- o W |I.
o . -y} = ) A
':_E-Fﬂ' y {E.;—-«i 1 fﬂ?:-@rﬁi HZDR%{'.{ Ll et -
T ) J&J  -DRESDYN g
= T ; y - I|_
R y @ 9
f_“;{_':__-)h,y_r*"\__:-é' :?Ilr-"'”"r“:- 4,.' - KASOLA j.--’”f" "——( Pede: Irf
Y = 4 T 1) .
\ { - : N s
. eliEce M o
e i -l e § ¢ 2
& { F L ___I
=1Ti:?. .L_ o £ ;'. I“"-.I i
1 i - A :
\\\E_ o - ol , NP 5 I}-J}\\-. ,_ rJ
Y ‘s i - Dt e
Iﬁr';'c" CEA: It“l I:.E-"-Tﬁ 'i..-..l - pee I"rl‘-l .
4 5 | [ —
= p -CHEOPS | 5{‘: d‘sﬁ&_ k: |
o f ! - “'ﬁ' o 3 -
- Y -PAPRUSQ/C gy R A
L VT"'-\. i d | L E’:\q—\%:"-,_\_ # : . 1 -:-L <
5—-.:.“- v "u_ i {II_,.-"'-" !_H—\.\_' 4 /r’-’ HJ} j]\ | - mu.\qpﬂx—: n, i _5 :::..- g
Vi g
| I:l b —\..__Q : 1 ® _\_M\-H . = | - 4 Ia‘ = -:_-Ilr.:&:-'__.-

£t G LN .
B I :

7. Sodi
8. Sodium storage tanl
9. Emergency dump tank

MOCKA NALA

Guard Vessel —  Cold Trap Sampler
Aerosol Probes
LEG
Nwm 4
K L -

Thermo-

g Deposition

«¥CAMBRIDGE

& H}/ Probe Dishes
7
S q
T ////7’ 2 kg Sodium with  Time Resolution
Heating f//{;&f"‘ ion Products by Rotating

SFR safety-related education

The new project on Generation-V Sodium Fast Reactor safety
starts September 1, 2017 and ends on August 31, 2021.

The project has received funding from the Euratom research
and training programme 2014-2018 under grant agreement No

754501
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