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Severe Accident Phenomena

Direct containment heating (DCH)
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Information Portal for the Fukushima Daiichi
Accident Analysis and Decommissioning Activities a

Unitt {14 Octobbaaiis Unit2 (10 September 2012}
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This information portal provides access to the technical information on accident analysis and decommissioning activities of the Fukushima Daiichi
Nuclear Power Station (NPS). The knowledge and experience gained from the activities on accident response and decommissioning at the Fukushima
Daiichi NPS are valuable worldwide and this information portal will facilitate information sharing with international communities.
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OECD/NEA BSAF
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Joint projects

NEA Benchmark Study of the Accident at the Fukushima Daiichi Nuclear Power
Station (BSAF) Project
The Benchmark Study of the Accident at the Fukushima Daiichi Nuclear Power Station (BSAF) Project was established in 2012. The objective

of the project is to improve severe accident (SA) codes and to analyse the accident progression and current status of units 1 to 3 of the
Fukushima Daiichi nuclear power plant (NPP), providing useful information for the decommissioning of these units.

Common results for Fukushima-Daiichi Unitl
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http://www.oecd-nea.org/nsd/docs/2015/csni-r2015-18.pdf



Sample Simulation results by SAMPSON

Debris void fraction distribution in the core for Unit#1

Vertical node of the core

** High-pressure case:
keep 8MPa and cooling stops (same as Fukushima)
** Low-pressure case:
depressurize first and cooling stops (SAM strategy)
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Current status of SA code for Fukushima

 Huge uncertainty on the simulation
— Uncertainty for Boundary conditions

* Amount of water/sea-water supply, depressurization process,
heat removal by Tsunami flooding, etc.

— Uncertainty for Modeling

* Fuel melting/solidification model
* Mass/Energy transfer between fuel and structure and so on.

— Uncertainty for Simulation Model

* Mesh dependency, Multi-phase/dimensions, Radiation, etc.

Uncertainty for Debris Locations
Uncertainty for Source Term
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Creep buckling at extra high temperature

=um s EEEREE

e (£ =@ E 1400°C)

—® <— External
= < pressure
—
—
—D

SERER

SEE R

SUS304
950°C
P=650kPa

INZAAER A
AIfRAE A

SEICR DB EEBRFER

1200
) 0 O Tubel-03 (RA=21.7)
L1100 — O | O Tube3-03 (R/t=368)
o 0
E ~
ilOOO -
5
= 900 —
2n
R=
5 800 - "~
2 =

700 | | 1 I | | | I 1

0 200 400 600 800 1000

External pressure [kPa]

NEIZKEV)—TEREREBRER

1000

100

DAL _

Lo A
D \O‘-.O

A
RS -

Tube 3-03

External pressure [kPa]

Lines : Empirical correlation by LMP‘

A 800°C O 900°C [ 1000°C

10

T T R T T AR

0.1

1 10 100 1000
Time to buckling [min]



PANDA (PSI-Switzerland)

Spray Experiments
[Erkan et al. 2011]

Spray nozzle

6.8 m

2.6 bar, 129°C

30% Helium
70% Steam

Layer with decreasing
Helium concentration

ST

2.6 bar, 129°C

1009% Steam

100% Steam

att=0s

Vessel-1

Experiment: ST3_1

(Steam and stratified Helium layer)

N. Erkan et al. (2011), Nuclear
Eng. Design, 241(9):3935-3944
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Fukushima-Daiichi PIRT papers

« N. Sakai, H. Horie, H. Yanagisawa, T. Fuijii,
S. Mizokami & K. Okamoto,
“Validation of MAAP model enhancement for Fukushima
Dai-ichi accident analysis with Phenomena Identification
and Ranking Table (PIRT),”

J. Nucl. Sci. Technol., Vol.51, pp.951-963 (2014)
Sakai et al., INST (2014)

« S. Suehiro, J. Sugimoto, A. Hidaka, H. Okada,

S. Mizokami & K. Okamoto,

“Development of the source term PIRT based on findings
during Fukushima Daiichi NPPs accident,”

Nuclear Engrg. and Design, Vol.286, pp 163-174 (2015)
Suehiro et al., NED (2015)




SA Challenge
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