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1. CIEMAT activities during 2010 with MELCOR code

* Fuel degradation in the presence of air.

OECD-SFP project >» MELCOR 1.8.6 YV 3084 >

» Containment thermal-hydraulic and aerosol behavior.

LWR >» Phebus-FP project >» MELCOR 1.8.6 YT [P

SFR >» ESFR project > MELCOR 1.8.6 YT |P
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5. Further work

« OECD-SFP project: extension to PWR fuel assemblies
* Phebus-FPT3 Benchmark (Sarnet 2)

« Extension of validation against SFR available data (source term)

» Analysis of SGTR scenarios

 Applications to BWR accident analysis

@ Nuclear Safety Research Unit Bologna, April 11-12, 2011
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2. CIEMAT activities OECD -SFP: MELCOR 1.8.6 YV
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3. CIEMAT activities Phebus-FP: MELCOR 1.8.6 YT

FPT3 test:
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Steam poor BR3 24.5 GWd/tU [Evaporating acidic sump o S
(steam starvation) B,C control rods Recombiners ” il N :
Obijective . P
e Explore sensitive variables in the Th's and aerosol _
modeling of FPT3 (first steps towards the FPT3 benchmark) g T
0sm 0106 m ¥
Th's Aerosols

I I
v v v v v

Rh, Tovetcond lodine source Particle size Density
1 1 l
<JCm m iodine m iodine dp(t) pp

Nuclear Safety Research Unit Bologna, April 11-12, 2011



f_ﬁ 1 GOBIERNO  MINISTERIO Cw
TR i | ceonon e European MELCOR User Group, 2011

¥ Tecnoldgicos

Thermal-hydraulics:
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Twet-cond = Twet-cond —-1.0
A slightly lower temperature on wet condenser surfaces fits notably better the Th’s scenario.
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Aerosols:

Overall behaviour well captured, even when size distribution uncertainties are
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Aerosols: iodine , o

lodine behaviour is tough to be modelled.

Mass concentration (kg/m3)

Time (s)

» Explotaroy studies indicated that injected iodine mass is higher than what
suggested in the final report (i.e. 19 — 24 mg vs 124 mg)

» Unsucessful attempt to model vapour — particles interaction

-

*Class transfer

Surface adsortion of 12 > < «Class reaction

\

» Searching for a way to model two aerosol populations with different DENSITY

<
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4. CIEMAT activities ESFR: MELCOR 1.8.6 YT

» Scoping calculations with MELCOR 186 and
ASTEC-v2.0 to assess the capabilities of current
codes for simulating in-containment aerosol
behaviour of Sodium Fast Reactors (SFRs).

« ABCOVE program (Aerosol Behavior Code
Validation and Evaluation): 3 tests performed in the
Containment System Test Facilities (CSTF) vessel
(850 m3) at HEDL.

_dest Description

AB5 (1982) single-species aerosol generated by spraying sodium at high
rate into an air atmosphere.

ABG6 (1983) Nal aerosol released in the presence of a sodium spray fire.

AB7 (1984) Nal aerosol released after the end of a small sodium pool fire.

<ifm Nuclear Safety Research Unit
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4. CIEMAT activities ESFR
Mass balance
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kg AB5 AB6 AB7
Input deck 388.04 372.36 3.372

MELCOR 186 3.373 9

ASTEC-v2.0 388.23 372.81 3.375 -
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4. CIEMAT activities ESFR
Thermal-hydraulic conditions
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CSTF atmosphere temperature in Test AB5
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4. CIEMAT activities ESFR

Mass deposition
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CSTF mass deposited in Test AB5

—3 Analysis ongoing
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