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http://www.aec.go.jp/jicst/NC/tyoki/hatukaku/siryo/siryo3/siryo2.pdf

SARnet Scope and Objectives

http://www.sar—net.eu/?g=node/1

Kalsruhe Institute of Technology web. Nuclear Safety Research Program
http://nuklear—server.nuklear kit.edu/lacomeco/Facilities/facilities.htm

Overview of Light Water Reactor Severe Accident Analysis and Test Programs at Argonne Mitchell T.Farmer
International Workshop On New Horizons in Nuclear Ractor Thermal Hydraulics and Safety Mumbai,India Jan. 13-15,2014
BNIEITHARMANEECEATOIMREDOIRIK FFHHEE KBEXA20BFERFHIFERE FEOKE

Overview of Severe Accident Reseach Activities at KIT A.Miassoedov

PWRIRHITH AR BEEESHEETEN 5580 (H25.12.17) &EF2-14h
https://www.nsr.go.jp/disclosure/committee/yuushikisya/tekigousei/power plants/h25fy/20131217.html
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TRENDS IN SEVERE ACCIDENT RESEARCH IN EUROPE: SARNET NETWORK FROM EURATOM TO NUGENIA
https://www.euronuclear.org/events/topsafe/topsafe2017/pdf/fullpapers/TopSafe2017-A0027—fullpaper.pdf
https://ec.europa.eu/irc/en/publication/severe—accident—facilities—european—safety—targets—safest—project—0
http://cordis.europa.eu/result/rcn/173061 en.html

http://s538600174.onlinehome.fr/nugenia/portfolio/quesa/
http://www.irsn.fr/FR/Larecherche/Organisation/Programmes/projet—-PASSAM/Documents/PASSAM DKS T28 D5-5%20Final%20Synthesis%20Report.pdf

http://s538600174.onlinehome.fr/nugenia/portfolio/air—sfp/

NEA Melt Coolability and Concrete Interaction (MCCI) Project

http://www.oecd—nea.org/jointproi/mcci.html

NEA Sandia Fuel Project (SFP)

http://www.oecd—nea.org/jointproj/sfp.html

IN-VESSEL CORE DEGRADATION CODE VALIDATION MATRIX Update 1996-1999 NEA/CSNI/R(2000)21

Implementation of Severe Accident Management Measures, ISAMM 2009Workshop Proceedings, Vol.1 NEA/GSNI/R(2010)10/PART1
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The Loss of Fluid Test Facility (LOFT) was first conceived
@ LOFT by the USAEC in 1962.Following the completion of the K EINL 1962 18
facility in 1976, a series of thermal hydraulic-type tests
was carried out under the sponsorship of the USNRC, to
study large and small break accidents.
O) MAESTRO MRE-HEEZFDSEYHE {LIRSN
) MOZART ERHPTOIrERE {LIRSN
CBRIFARR AT T Y FOZINEERRBIEaRrD [{REMH
Q) CABR YFILERIEZE M (Hypothetical Core Disruptive Accident) 1 D% |1h
& i B
O) EEARA K NUPEC
Thermal Hydraulic Test Facility CEESNT=. PNRDEH Z1EHE ..
@ THTF L7=. LOCABS (IR BB 1 8 K EIORNL
Initial investigation of early phase melt progression,
including effect of PWR absorber materials, in a single rod
and small bundle environment. There were 12 basic single rod
@ NIELS tests (ESSI series); 3 additional single rod tests to study |¥& KfK Karlsruhe 1982 9,18
the effect of hydrogen (ESA series), 2 3x3 bundle tests with
no absorber (ESBU series) and 6 3x3 bundle tests including
PWR absorber (ABS series).
UO2#R %, HlEIEF v o RILRy U A EBERMNEL (FZ Kar Isruhe
To investigate out-of-pile the early phases of core formerlv KFK '
@ CORA degradation in light water reactor systems (PWR and BWR) in German 3’ 1987 1992 1987 1.9
a bundle environment. The series was extended (2 further (VVER }clests to 1993)
tests) to examine VVER phenomena.
Investigate in—pile early phase of PWR core degradation in a 1L\ (IPSN/CEA -
@ PHEBUS SFD bundle environment. Experimental data base and odelling of B 1986 9,18
. Cadarache 1986 - 1989
SFD processes in ICARE2 code.
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The specific objectives of the PBF-SFD series of tests were
to:
(1) investigate fuel rod damage following severe cladding
oxidation, melt relocation, and fuel rod fragmentation; (Power Burst Facility
(2) measure the release rates, transport, deposition of - Severe Fuel
fission products; Damage), Idaho
. (3) determine the magnitude and timing of hydrogen National Engineering
@ PBF-SFD generation; Laboratory (INEL), 1982 9.18
(4) investigate the coolability of test bundles following Idaho Falls, USA
various types of damage; 1982 - 1985
(5) determine the behavior of irradiated fuel rods compared
with fresh fuel rods and to evaluate the effects of control
rods.
Ful I-Length High Temperature (FLHT) Tests of the Coolant
Boilaway Damage Progression (CBDP) Program were conducted by N
@ CBDP Pacific Northwest Laboratory (PNL) in the NRU reactor at A¥ T AECL 9
AECL Chalk River, Ontario, Canada
BETFME. FPOEE
Fission product release tests conducted in the Annular Core
Research Reactor
Determine effects of temperature, pressure, fuel damage S ESNL 59 1
@ ACRR-ST state, gas environment (reducing or oxidizing), clad 1986 - 1989 1986 g
oxidation state and fuel clad geometry on magnitude and rate
of release of fission products from previously irradiated
fuels. The scope of the test programme was reduced to the
two tests performed
[RFXFACRRZ R Ly TU02, HilfEI#s S & 4% N Eh
Fuel damage tests conducted in the Annular Core Research
B Reactor N 1,9,1
@ ACRR-DF To investigate in-pile using prototypic materials the early REISNL 8
phases of core degradation in |ight water reactor systems
(PWR and BWR) in a bundle environment
LOFT is a major research programme generally aimed at S [ INEL
studying the behaviour of a PWR primary system under LOCA 1976-1982 Period
D LOFT LP-FP situations. OECD sponsored LOFT after 1983 and decided to Sponsored by USNRC 1976 9 18
undertake an additional matrix of eight tests, of which the 1883—1986 PZriod ’
last two tests should include fuel damage and fission
Sponsored by  OECD
product release
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CODEX

To investigate ear|ly—phase core degradation in |ight water
reactors (Western LWR and VVER designs). The series of 5
tests to date has investigated the effects of quench in VVER
geometry, and the effect of of air ingress on pre-oxidised
Western LWR bundles

N2 FTY) —AEKT,

1995

9,18

NRU-FLHT

Between 1985 and 1987, four full-length high temperature
(FLHT) tests of the Coolant Boilaway and Damage Progression
(CBDP) Program were conducted by PNL in the NRU reactor at
Atomic Energy of Canada Ltd. (AECL) Chalk River using highly
instrumented and insulated assemblies of 12 full-length (3.7
m) |ight water reactor (LWR) fuel rods
The objectives of the CBDP Programme were to:
- obtain data for evaluating the effects of coolant boilaway
and core damage progression in an LWR; and

investigate integral severe accident phenomena along a
full-length bundle

715 & AECL

1985

OECD/NEA Sandia Fuel

This project provided exper imental data relevant for
hydraulic and ignition phenomena of prototypic LWR fuel
assemblies.

The proposed experiments focused on thermal-hydraulic and
ignition phenomena in pressurized water reactor (PWR) 17x17
assemblies and supplemented earlier results obtained for
boiling water reactor (BWR) assemblies.

Code validations based on PWR and BWR experimental results
considerably enhance severe accident code capabilities
This project to evaluate BWR expermiental work been
completed

SNL

17

NUREG/CR
-7143

REVEKA

Clad Bal looning

The general objectives of ballooning experiments are to
measure the amount of cladding strain and coolant channel
blockage which occurs when cladding deforms at high
temperatures (over 1000K) under loss—of-coolant accident
(LOCA) conditions

REBEKA tests 5, 6 and 7: 49 rods, electrically heated over
length 3.9m, internal/system pressures 6.00/0.45MPa, initial
heatup 7K/s, burst temperatures 1048-1073, 1038-1063 and
1028-1063K, burst strain ranges (mean) 39-88(49), 32-64(42)
and 42-87(55)%

¥ FZ Karlsruhe

9,18
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SANDIA XR

BARERERAICKS IOy yr—U&KE )OS —2 3 UEFHE
The XR (Ex—Reactor) tests, conducted at Sandia National
Laboratories in the period 1993-96 for the U.S. Nuclear
Regulatory Commission, are out-of-pile experiments focused
on core melt progression behaviour in boiling water
reactors, with an emphasis on behaviour of relocating
metallic melts. Two preliminary experiments and one large-
scale experiment were performed. A test section including
structural details of the lower BWR core region is preheated
in an argon—inert environment so that an accident-typical
axial thermal gradient exists. Test sections include BWR
control blade, channel boxes and fuel rods (XR2-1 pending)
in addition to structural features such as fuel canister
nose pieces and lower core plate. Metallic melts
corresponding to control blade alloy and Zircaloy core
components are prepared and introduced to the test section,
simulating the melting and draining of core metallic
components into the lower metre of the core

KESNL

1993

1,9,18

VEGA

BB G AE D 5 DFPRH 25 &)

VEGA (Verification Experiments of radionuclide Gas/Aerosol
release) program8) was conducted at Japan Atomic Energy
Agency (JAEA) from 1999 to 2005. The program especially
focused on the behavior of low-volatile radionuclide and
actinides released from high burn-up U02 or MOX fuel under
high temperature above the fuel melting point and elevated
pressure up to 1.0MPa

JAEA

1999

19

NSRR

REHFAH R OREFRMZ RV -ERERRHES)

JAEA
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The general objective of the QUENGH programme at
Forschungszentrum Karlsruhe (FZKA, previously KfK) is to
provide an extensive experimental database on quench of an
overheated LWR core while in a mainly rod-like state
giving improved understanding of the effects of water
addition at different stages of the rod degradation. More 3.9
@ QUENCH detailed aims are the determination of a failure criterion [J&KIT 1997 1é *
for oxidised cladding and of the hydrogen source term. The
bundle experiments summarised here are supplemented by an
extensive series of single-rod quench experiments and by
measurements of hydrogen absorption and release by Zircaloy
cladding. The main parameters so far considered are heat-up
rate, degree of cladding preoxidation, flooding rate and
temperature at the onset of quenching.
@ VERDON BERL Y FH 5 DFPRTH {L IRSN 5
§§%§ {LIRSN, Eff £ RIBAZE
Tnvesti N . (JNESZ 1) 1A
nvestigate in-pile the late phase of core degradation and (IPSN/CEA — Cadarache
FP release (volatile and non-volatile). Beginning end 1993
® PHEBUS FP Investigate in-pile the late phase of core degradation and (f%rst tgst FPTO) 1993 1.9
FP (low volatile) and transuranic nucleides release The sixth and Iasf
Investigate in-pile the late phase of core degradation and test is foreseen in
FP (volatile and non-volatile) with carbon compounds 2005
éﬁmﬂﬁ%
Fuel damage tests conducted in the Annular Core Research
Reactor
To investigate late phase melt progression in degraded fuel [ASNL
@ ACRR-HP geometry, this included melting dynamics, molten pool 1982 - 1989 1982 5.9.18
formation, and growth in a debris medium, crust formation
and failure and pool migration through blockages and intact
rod structure
Dry debris bed coolability and melt dynamics tests
conducted in the Annular Core Research Reactor S SNL
®@ ACRR-DC To heat up and melt down a dry core debris bed to determine 1982 — 1989 1982 9.18
the heat transfer characteristics of a debris medium and to
study the melt formation in a debris medium
® HEVA/VERCORS 1L 9




degraded core, corium coolability in the RPV, possible melt
dispersion to the reactor cavity, molten corium concrete
interaction and hydrogen mixing and combustion in the
containment.

Coordinated by KIT

MRIEHE o = ue = 5 e
ﬁ\*g 7°EI/17I~$E nit'%ﬁmﬁ' %ﬁﬁ%%ﬂ Faﬁﬁﬁ‘ E%E ngﬂ' #EQE
® HI/VI NUREG/CR-6261 O0RNL 9
® CRL h+45 9
® SASCHA ¥4 9
FP7 .
SAFEST experimental facilities are unique in providing the [Coordinated by KIT, the
possibility to perform experiments in specific fields of SAFEST consortium is
research on corium behaviour in severe accidents in main smal | aﬂd COES'StS(CEX 5
®@ SAFEST types of |ight water reactors including BWRs. Integrating &?262&0 Jgggﬁﬁs SCK- 10, 11
European severe accident research facilities into a pan- CEN and UdV) 9
European laboratory for study of corium behaviour in severe |yiversities (KIT and
accidents. KTH), and one
industrial partner
Large-scale facilities of the ALISA project are designed to
resolve the most important remaining severe accident safety
issues, ranked with high or rpedium priority by ’;he SARP
® ALISA group for SARNET NoE. These issues are coolability of a FP7 1012
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T™I-2

AS a consequence or the IMI-Z accrdent, the nuclear
community embarked on a thorough review of the causes and
consequences of severe core damage accidents. The OECD has
sponsored an ambitious international cooperation programme
to evaluate and understand the TMI-2 accident. This was a
three-tier

programme which included a computer code benchmark exercise
(1989), post-irradiation examination of samples from
various parts of the core (1990), and the recently concluded
TMI-2 Vessel Inspection Programme (1993). The TMI-2 analysis
programme has allowed reasonable estimation of what
happened during the accident, and has provided very valuable
data. Though not a planned experiment, where boundary
conditions are well defined and dedicated data gathering
systems are used, the TMI-2 accident provides the only
severe accident data base for an integrated, full scale
PWR, available for benchmarking computer

codes and for comparing with results obtained in small-scale
exner imental facilities

1979

18

SCARABEE BF

The SCARABEE BF test series was performed by IPSN/CEA in the
SCARABEE reactor at Cadarache, France, in the period 1985
to 1989. It was aimed at studying in the framework of fast
reactor safety analysis the behaviour of a volumetrically
heated molten fuel pool resulting from a sub—assembly
melting at full power. The first test BF1, with pure molten
U02, has a rather fundamental character interesting also
for other accident situations, including PWR severe
accident onditions, characterized by the existence of a
molten pool. This configuration is of interest for studying
the heat flux distribution at the boundary of the pool and
the

corresponding heat transfer coefficient

{LCEA

1985

9.18

RASPLAV/MASCA
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The objective is to investigate the main phenomena governing |The Phebus FP
degradation of fuel as well as Fission Product (FP) release, |programme is led by
transport and behaviour in the containment during a beyond the Institut de
design basis accident occurring in a Light Water Reactor. Protection de Sareté
The scope involves release of FPs from degraded irradiated Nucléaire (IPSN) of
fuel as well as FP/aerosol physics and chemistry both in the [the French
primary circuit and in the containment building. The bundle |[Commissariat a
® PHEBUS-FP aspect involves the late phase of core degradation up to the ||’ Energie Atomique 1,18
fuel melting with the related FP release (volatiles and non- |(CEA) and the
volatiles). Commission of the
These tests will enable investigation of specific phenomena |European Communities
not observed in the previous PHEBUS SFD programme: (CEC) with
simultaneous Zr oxidation escalation-melting—interaction international
with UO2 in an oxidising environment, effect of control rod |[participation from
materials (Ag-In—-Cd or B4C), chemical interactions at high USNRG, COG, NUPEC,
temperature, solid debris bed evolution up to molten pool JAERI, KAERI, HSK and
formation and 0?2 oxidation bhv steam and air PSI
® VEGA EMHICLEEE - EET COMSMEMERHEZEE =5 1
® CALO TERAY FDOO Y D LRTEER., AT ER {LIRSN 5
T RO LAEAESRFDOF C 1
® MELT-I1 BRI R RERRARET IREEZEE L-ABREBERUVIE(JAEA
BYE R =AM B AR
[t aims at providing new experimental data and a harmonized .
methodologyfor in-vessel melt retention (IVR). The IVR ﬁ?;?'?éﬁ?d b%EéEiﬂ/\
® IVMR strategy for LWR intends to stabilize and isolate corium and |. jfl)fﬁ) UV (F 10,13
fission products inside the reactor pressure vessel and in d -
the or | S o) fi
primary circuit
This project aims at studying and modelling more precisely EDF (Francg%SS IRSN 10.13
the way the oxide layer is formed. It would be also an partners (GRS, ’ ’
©) QUESA : : X . LEI, PSI plus IBRAE ,
opportunity to know the influence of this kind of atmosphere ‘' Russian 20

on hydrogen production, for instance during bundle reflood.

Federation)
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Melt Pool Thermal Hydraulics
The general objectives of melt pool thermohydraulics
exper iments are to measure heat flux distributions in
different geometries over a wide range of internal heat
generation and to quantify them, usually in the form of BALI, STR/CEN
©) BALI correlations Nu = f(Ra) (Nusselt number as a function of Grenoh| F 9,18
Rayleigh number) for averaged and local heat transfer renoble, rance
coefficients between melted fuel and crust or surroundings.
The melt pool may be formed in the core region or in the
lower plenum. Recent experiments explore solidification and
crust formation too
# Russian Research
® RASPLAV Melt Pool Thermal Hydraulics }E:E:EEE: EEESQ‘;‘ESX 9,18
by OECD
A x—7T > Royal
® SIMECO Melt Pool Thermal Hydraulics Institut of 9,18
Technology (RIT)
Gap Thermal Hydraulics
The general objectives of gap thermal hydraulics experiments
are to explore the cooling potential of a gap between core & Siemens, Erlangen
©) BESON debris (solid or molten) and RPV wall. Further application and supported by 9,18
is the extrapolation to in-vessel core retention and BMWi, Germany
coolability for present and future reactor design (core
catcher)
JHTechnical
©) CORCOM Gap Thermal Hydraulics University Munich and 9,18
supported by BMWi
@ LHF TEEEAY FEEERETMELR=S ) —TE#E) K ESNL 1
@ OEGD-LHF L EPLHFERER DOECD/NEAEIRZ A 7O U + OECDEtigE 1
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MREER)

Investigation of the gap formation between the debris and
the lower head vessel wall and evaluation for the effect of
the gap on the cooling characteristics of the lower head
vessel.

1,9,18

COTELS

U02EEMERLIE
(FCI) 588

ENBHNEHT TOBRMY/ AEMEEER

OECDEt1E (NUPECZn)

ALPHA

FILSFRITRT VLA ZEALFCIsKER

FARO

[RHF

U0 EE e RN -l E&®E ~ COFCIERER
The FARO test programme has been designed to improve
understanding on molten core/coolant/structure interaction
by performing experiments at large scale in realistic
conditions in order to reduce the uncertainties on the
reactor system response to melt progression and relocation.
In the FARO facility, the penetration and quenching of
molten corium into the water of the lower plenum or reactor
cavity and its subsequent settling on the bottom structures
are simulated. The conditions are realistic for the melt
composition (U02-Zr02-Zr), for the water depth (up to 2 m)
and for the system pressure and temperature (up to 5.0 MP&

KROTOS

FA X T SRR/

1991

1,9.18

The main obJect|ve of the KROTOS tests is to |nvest|gate
steam explosions and, in particular, different stages of it:
pre-mixing, triggering, propagation and expansion which
determine the energetics and structural loading. Typically
these experiments are designed to help directly modelling
efforts of the separate phases of energetic steam explosions
by maintaining welldefined test geometry and conditions
KROTOS tests have been performed with various simulant
materials, such as tin and alumina, or with a prototypic
corium mixture (80 wt% U02+ 20 wt% Zr02) with masses ranging
from 1.5 ke to 6 ke

FA X T SRR/

1991

1,9.18

TROI

TROI is a facility dedicated to steam explosion experiments
located in KAERI (South Korea).

#2EKAERI

19

STORM
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@ TRANSAT/TUBA/DEVAP N T {LIRSN 1

@ CHIP PR—I AR THD I VFRZEFKE., CsEE (Phebusufl R D L) {LIRSN 5
Investigation of the gap formation between the debris and 3

@ LAVA the lower head vessel wall and evaluation for the effect of |Korea Atomic Energy 9 18
the gap on the cooling characteristics of the lower head Research Institut ’
vgssg./ - = T (KAERD)
BRIESk/ ZILEFZRAVEZLIonFREXI Y ET « BEDOIT/T0R5—IL [,

® WG StER K [ESNL 1

® COREXIT EIFBMMER W ZionfFR X v ET 4 EED1/40X 5 — )LERER  [KESNL 1

® SERTCY Eﬁ%;ﬁ%/wbsﬂ-éﬁL\T:Zion'kﬁi”ﬁw ETF 4 EED1/20R 5 —)L K EISNL :
EHE

® LACOMECO B U O LERINKD R OECDEtE JHKIT 2

® SCVEiER ENMARK I 2z B #!PCVD 1/10%8 R € T )L 1N E R BR NUPEC 1

® PCCVEE% PCCVD1/4%E RE T IILINEER NUPEC/ K EINRC 1

® RCCVEtER EHERAR NUPEC 1

® RCCVERER CKE) RCCVD1/6%E RE T ILINEER K [ESNL 1

® PCCVERER (=) Sizewel I-BD1/10#E R E 7 /LK EMESER ®ZE 1

® | flvdrogen Combustion \egri 18, 1/7% 7L £DCHEF OIS HBHN TOKEH R IMERR [ HKIT 6

® COTELS U025E—€.;%€}ﬂ WE=SFEmMBICED2RTaVI ) — kS y T ME NUPEC 1
AL 7=3Ex

® SWISS ATULRAMEERT I ELE-FEMHAR K ESNL 1

® WTECOR BILTILEFE2EBRT I EL-EEASHER FKESNL 1

® MAGE U02EE it ZE R -EEEEHER XK EANL 1

® DISCO-H PWRDIZINB IR TOFCIZES) JhKIT 3

® HDR Ji
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SERENA is an OECD programme on fuel-coolant interaction
(FCI), which has the scope of making a status of the code
capabilities to predict FCI induced dynamic loading of the
reactor structures (Phase 1), and performing the

comp lementary research possibly needed to increase the level
of confidence of the predictions (Phase 2). Phase 1 has been
completed. It consisted of comparative calculations by
available tools of selected existing experiments and reactor
cases, in order to identify those areas where lack of
understanding induced large uncertainties in the predictions
of the loads in reactorsl. Phase 2 has the scope of carrying
out the confirmatory analytical and experimental research
needed to reduce these uncertainties to acceptable level for
risk assessment. Phase 1 was the first comparative exercise
undertaken since ISP-39 which however concerned nremixing

OECD-MCCI

OECD/NEA

19

U2tz ALV =2Rta vy ) — MRERER

OECDZtiE (NUPECZhn)

MOCKA

Small-scale tests on MCCI
Large-scale tests on MCCI

[H]
OECDETE &KIT

CCI

Cortumu/CGoncrete Interaction Experiment

OECD MCCIZO oz FD—ImE LTAREMNLTERES N, O
1)— h&%ﬁbfﬁ/\zf:’#ﬁ%fiﬁem L= E0BEMYOEHREZEHN
t LT" 10)

KEANL

MACE

Melt Attack and Coolability Experiments (MACE),
FRFFERBNOI) I LGFHNMEMCC I

XEEPRI

ACE

MCCIIZH +AEHKAFMRMIEEN IO R EZRIALBEEI—FD
T—AR—RZEZMLRTHIEZBEME LT, EEMICKESINT:
ACE (A d vanced Containment Experiments) A4 S LND—ELLT
KEANLTEFESNT=,

K EANL

SURC

KESNLTITHNFNMCCIEERD—D, AERIIEBFIZLERRE (ISP-
) [TEESNA TS,
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DEFOR (Debris Bed Formation) St E[IEA Dz —TFT > EIXIFKET
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In addition, two experiments have been performed related to
testing the performance of ex-vessel core catcher based on
DRIGHITFKRL ., BERYO A ZF RS T-FEER,
@ PULIiMUS [BLKT—LICHRERBNERAS Y, TOENYEREHE. |[RYT—TUKTH 7
@ COMET ¥4 9
@ DEBRIS ¥h 9
@ POMECO AT —FTV 9
@ STYX TJ470F 9
The focus of the original project, MCCGI-I (completed), was
_ _ to investigate the coolability of molten core materials, OECD/NEA, Edf-
@ OECD/NEA- MCCI- 1 interacting with the containment structural concrete, by an |IRSN/CEA, NRG-ANL 16
overlaying water layer
National Laboratory (ANL), a second project using the same
ANL facilities was set-up. The MCCI - 2 program was carried
out from 2006 to early 2010 to help bridge data gaps not
fully covered in MCCI - 1. Testing falls into four
categories:
-Combined effect tests to investigate the interplay of
different cooling mechanisms and to provide data for model
development and code assessment
-Tests to investigate the effectiveness ofnew design
features that enhance debris coolability. OECD/NEA. Edf-
@ OECD/NEA- MCCI-I -Tests to generate additional 2 - D core - concrete ' 2006 17

interaction data for model development

-and code validation

-Integral test at larger scale to confirm synergistic effect
of different cooling mechanisms and to provide data for
validation of severe accident codes

Aside from these tests, a supporting analysis task was
carried out to further develop/validate debris coolability
models that form the basis for extrapolating the experiment
findings to plant conditions. In total, 10 tests were
conducted in this program (all successful).

IRSN/CEA, NRC-ANL




Eﬁ%;iigﬁ FaSTHNE HEBRE = S Fﬁ’jﬁ EEE| mm | geE
BMC REE QAR H X DEEE IR ¥4 GRS 1
TREDZRENE e mm st L - SEESENTOEDERE NUPEG 1

Ihbl:lé@]nit%ﬁ
AREAREEDH e antus L SRESRN TOXDEIE NUPEC 1
HYMERES - )
RO BB BANTOKREFHZENNE (RTLA., AHEE, PAR =
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Reactor Safety
PITEAS I7OVILOBRMBEBANTOHFRE - LBEZEH L IRSN 1
BETEMERRTRE |17 0 J )L ORMEER T LA -k BBENE NUPEC 1
TER | 170y L OBMEREERTORENR NUPEC 1
® RTF RETHRIS COBIMBIRN A AR I I REFE ANAECL 1
® CAIMAN/10DE TSRS COBMBERRNA RIK A DFRERBITES {LIRSN 1
® ATLVABEDRRR [HRRIVEOEBMEBRA T LAICKIBREDER [RHET/EEER 1
ARTIST RAREBRCHEWERF (VETFFIITURES) o770y |RA4 APSIEEHXRRE 1
U BEBEESETTIOTUORIRD AV MR (JNESZn)
TR TRSN
This project, led by
IRSN and conducted at
STEM BHEBRARVIRAHNRESHATO ISR, LTF=HLDILFH |the IRSN facilities )

RIEEBEB LY —R S —LFHE

(EPICUR, START) in
Cadarache (France)
will be completed in
2015.
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The three-year
o - R . ¢ |Tol low-up project,
in April 2011 and the
final report is to be
issued in 2015
THAI *ﬁm@%ﬁm'@a)mi‘ 3 @?&UIT A \j‘}lfa)égj OECDE-I-E ZE Becker
PARTE REEK ER Technologies
® EPICUR CobOBERSTHEER. [-131 FL—H—IC kBT 7OYVILEE {L IRSN 5
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The Ercosam European project
This FP7 European project is studying in particular the
phenomenon of de-stratification of hydrogen induced by
spraying at various experimental scales. These studies
TOSQAN complete the results of the TOSQAN programme carried out AIRSN 2000 9
between 2000 and 2008
heat and mass transfer in a spray for containment
application
® PANDA BINABATODHADES. BIEEZR A A APSI 9
® CONTAIN the thermal hydraglics in the NUPEC 1/4-scale model NUPECGC 9
containment experiments
MISTRA ‘I 9
This project has just been launched with more than 25
partners on the basis of their own resources in the
TA2/SARNET. It aims to better integrate the international Becker Technologies
® IPRESCA research activities related to the pool scrubbing phenomena |(Germany) and 25 10. 16
by providing support in experimental research to broaden the |partners (from Europe ’
current knowledge and database, and by supporting analytical |and beyond)
research to facilitate systematic validation and model
enhancement of the existing pool scrubbing codes.
® LSVCTF RIEEFICET IR FOFEEZIBIE JRAECL 1
©) HYKA BEEEMEEOKRZEE L EMX RO RFEEER JRKIT 3
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Ex-vessel Thermal Hydraulics 5
Investigation of ex-vessel cooling as accident management Sandia national
® (7) GYBL measure, to enlarge the data base on critical heat flux for Laboratory (SNL) and 9,18
mode| development and to verify the cooling capability under sy ortedyb USNRC
reactor typical condions pp y
® (1) TS BHZRI 51T SR T % B4 NEDOE  Nevada Test 1
® (1) RUT RBEZDILE BUILF v FTJHER 1
® (1) ENACCEF {LIRSN 9
® (1) CTF h+4 9
50k glREDV I U8 AMYIC & HNCCIEAER
@ (1) VULCANO 2Tk vy F v —RER {LIRSN 5
IR$N, EDF and
[t was mainly of an R&D experimental nature and aimed at Eg;:g?ﬁétﬁngnce).
investigating phenomena that might enhance atmospheric CIEMAT and CSIC '
(2) PASSAM source term mitigation in case of a severe accident in a (Spain) : PSI 10, 14
Nuclear Power Plant (NPP), mainly through the use of (SSitze}Iand)‘ RSE
Filtered Containment Venting Systems (FCVS) ) '
(Italy); VIT
(Finland) and AREVA
(L) |KALI KEBHEE. KRHHER L TRSN 5
= e AN b o) 3
(z) (BERAFOBEAZER bipoy kRIBILRRER (FAL 1 1~ TR 1 35) BN g
@ (x) PARERER (SNL) PAREZEHFFDKEZTDFZE K [EISNL 8
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AIR-SFP

AIR-SFP project has two main objectives:

-To assess more precisely the applicability of SA codes to
the calculation of transients in SFPs by carrying out a
benchmark with different SA code, including a criticality
risk assessment

-To elaborate a roadmap for further R&D on SFP accidents

IRSN / CIEMAT / ENEA
/ ENGIE / GRS / 1JS /
IVS / KIT / LEI/NRG /
NUBIKI / PSI / REL /
SSTC NRS / UJV

15

MELCOR

NUREG/CR-6119, Vol. 3, Rev. 0 SAND2001-0917P MELCOR Computer
Code Manuals Vol. 3: Demonstration Problems Version 1.8.5
May 2001 Revised October 2000 Printed May 2001 Prepared by
R. 0. Gauntt, R. K. Cole

KESNL

MAAP

Modular Accident Analysis Program

Technical foundation of reactor safety — knowledge base for
resolving severe accident issues — Revision 1

EPRI Report No. 1022186

XEEPRI

ASTEC

The ASTEC integral code for severe accident simulation
Nuc. Tech. 2009

(N

SAMPSON

Severe accident analysis code SAMPSON improvements for
IMPACT project
JSME int. journal 2001

THALES?2

THALES2a— K&, BXKFTS v reKZERL., Y E77HLT
DEEDOTS Y FROBKANLBIRR EFPEEE—1E L TEETRE
TRFESR M Z £ 574 (PSA : Probabilistic SafetyAssessment ) FHD
WEMBETTZIOTY MENMO—FTHD,

HJAEA

M-RELAPS

TR, BKI%R, BRBEM. RrPOEESDT 5 kreaA L.
BEFFOEREFORRBBNZTS> LTARAEOEVHEI—FKT
HY. KBTI RILF—4EOE) RUT A ZHREILHAERHR (INL) 2K Y
BAFE S M T=RELAP5-3D a— KZHEIZ, =ZZEEIT % (&%) HPWR D/h
FEBTLOCA fE#MTICER 4 518, 10 CFR 50 Appendix K “ECCS
valuation Models” IZTEREINDRESFHEETIL (Moody EEFRFR
ETILE) FHAMLEa—FR

SPARKLE-2

N-RELAPS OFRLE D Z S R LBBEICEERA-LDCh
%, M-RELAPS MSIFLDAAEE CEE. RES) 3 RITERH
O— KRMIDAC [CZIFELFADT AHMEEZEZHET S, I3 X
FTFEDEIEE D — FCOSMO-K (X, ZNZRANWTHHEFRELLEZSE
L. ZOBZIZEITHFLEBEL TN, ZHEM-RELAPS (2%
[+TETZET. FORDERLERH I — KNy E2EZELETS
v REERRITEITS .
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Wa—F, BHEO 1 RXZMLOAINMRE., BRERZIA T LSS
E. KRELEFERAFH L LT, RFFEMBERNORRDEY

®

Coco

R & SR & I . R S[FIRRE X —
BREL, BRDRIZTOVWTEERUVIRILF—REFRZ@BIREFF
HNBERANEBETI—F, GREEESHRORMBI[ANEMEFTIZE
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fEfTO—F (JARA AFER L. ERBRANFICEA
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- RRORFFRARKITBEEZERORLDE— 7 v J @M g
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