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Issues relevant to FP behavior: Aerosol behavior issues

Table 1

Knowledge level, significance, and research period for aerosol behavior issues.

Technical issues

Knowledge level

Significance (urgency)

Research period

High Mid

Low High Mid

Short
(2-3 yr)

Mid
(3-5y)

Long
(5-10y)

NA

Technical issues

Knowledge level

Significance (urgency)

Research period

High Mid Low

High

Mid

Low

Short
(2-3y1)

Mid Long N/A
(3-5y) (5-10y)

Acros

Release
from core

Release
from RCS

Containment
issue

Resuspension

Washout

Pool
scrubbing

FP release in accordance with fuel type WD

and burnup

Improvement of the model for

degradation of core structure (mainly
control rods) and release of material
including acrosols

Effect of reflooding and hydrogen w
generation at high burnup{>60 MWd/
kgU)MOX fuel

Acrosol resuspension in the RCS w
(mechanical resuspension)

Acrosol deposition in singularities and
complex structures
Partide break-up in highly turbulent
flows
Influence of chemistry on aerosol
release
Phenomena related to formation, w
growth, and deposition of acrosols
including growth through coagulation
and condensation, condensation on the
containment surface
Charge effects
Mixed acrosols in condensing
atmospheric conditions
Re-entrainment from poals (including
resuspension with pool scrubbing in the
sump)
Influence of recombiners

ydrogen-burn effects on
aerasols
Release from MCCI pool w
Fire acrosols
FP (Sr, Cs, Ba, Sb, Ce/Pr, Eu and
actinides) releases to coolng water

Model improvement and additional w
validation for aerosol resuspension in
the containment (mechanical
resuspension)

Transport and depaosition of aerosols
through turbulence effect when corium
is ejected

Model improvement for the aerosol
removal by spray

Experiments with higher gas
temperature, steam flow rate and
hydrogen concentration in the crrier
gas than those of the current tests
Pool tests enlarged to the saturated
condition and comparison of the
decontamination capability wath that of
the subcooled pool

Effect of the high pressure condition on W
the pool surface, and the effect of water
pH on the retention of aerosols and
gaseous ndine

Integrated effect tests using the
representative acrosol maternials with
well-defined severe accident conditions
to examine the resuspension
phenomena

Establishment of the systematic
experimental database to vakdate
stand-alone or integral code models
Re-evaluation of the current
experimental results and additional
validation of the codes related to MCCL,
characterization of aerosols in terms of
the conarete type
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Containment
bypass
accident

Leaching

Quantity of FPs and non-radioactive
acrosols carried by the gas products
from MCC1

Aerosol retention in the SG
Development of the measures and
strategies for mitigation of the
radiological consequences from
ISLOCAs and SGTRs

Experimental study (separate, integral)
on the scenarios and phenomena for the
development and validation of models
concerming the FP transport along the
leak paths

Confirmation of available models and
experimental study on the reaction
between corium and water beneath the
basemat
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Issues relevant to FP behavior: Gaseous release behavior

Table 2
Knowledge level, significance, and research period for gaseous release behavior.
Technical issues Knowledge level Significance (urgency) Research period
High Mid Low High Mid Low Short Mid Long N/A
(2—=3yr) (3=5yr) (5-10yr)
Gaseous Analysis and evaluation with w D 0 0
release Release consideration for the plant conditions
from core based on the existing experimental
results
Experimental study of the gaseous w D (0) (0)
nuclides produced in the core and RCS
Modeling of critical nuclides and w D (0] (0]

relevant reactions
Release from RCS
Release from
containment
Quantification of FPs leaked through the W D 0 0
Leak_ from containment penetrations with cracks
containment formed and released into the

boundary environment, based on the dynamic
behavior of the containment
Washout Review and evaluation of the existing W D (0) (0]

experimental and theoretical research
results, and further study using
experiments and modeling

“O" means an indication of the corresponding column for the issue.
D, domestic; FP, fission product; N/A, not applicable; RCS, reactor coolant system; W, worldwide.




Issues relevant to FP behavior: lodine and Ruthenium behavior issues

Table 3
Knowledge level, significance, and research period for iodine and ruthenium behavior issues.
Technical 1ssues Knowledge level Signifiance (urgency) Research period
High Mid. Low High Mid. Low Short Mid Long N/A
(2-3yr)  (3-5yr) (5-10yr)
Cs, | release models w D 0 o
Gaseous iodine formation and release w D o (4]
Release [Tyl
lodine adsorption kinetics on w D o o
from RCS i muscons

aerosols and their radiolytic stabity
Degradation of 10y by CO that is w D o o
produced from B4C control rod
degradation
Effect of control rod materials on the w D o (4]
transport of iodine in the RCS
Possibility of revaporization of the w D o (4]

metallic iodide deposited along the RCS
. Transport of iodine species adsorbed w D o o
R9|ease |nt0 onto or desorbed from the metallic or
. painted surface, or aerosol particles in
containment  gascous phase
RI heterogeneous formation from the w D o o
reaction between iodine and paint in
gaseous phasejeffect of the paint aging
on the iodine volatility and the ST

RI radiolytic destruction in gaseous w D o o
phase

Volatile iodine adsorption due to steam W D o o
condensation

1,0y size and composition, and w D o o

radiolytic stability of depaosited 1,0, on

the containment surface

Formation and destruction of volatile w D o o
iodine inside the pool: effect of the

L dary cond such as thermal-

hydraulics, axidation, pH, concentration

of chemical additives, mass transfer,

radiolytic condition | formation of

organic iodides in the aqueous phase

due to radiolytic decomposition of

organics such as paintjoxidation and

reduction of iodine species (17, 1, 105) /

iodine retention in pool under pH

variation

lodine partitioning: production rate of w D o o
volatile iadine from the aqueous phase |

mass transfer rate among the iodine

species at the water surface of pool |

mechanism for releasing volatile iodine

as the pool dries out

maodifications of iodine speciation (gas- w D o o
particle) in the environment during its

Leaching — tmesportin e somosphere

Analytical model for the removal w D o o
(adsorption) rate along the release path
I Acquisition of experimental data on the w D o o
Ae roso Ru aerosol release from fuel under

. oxidic condition
behaV|Or Revaporization of Ru ("*Ru,'®Ru) w D [§] (4]
deposits in the RCS | revolatdization of
Ru species in accordance with RCS
temperature and gas position, and
their distribution: revolatilization
fraction, effect of deposition of nudides
other than Ru, surface examination of
the axidation state of the deposits




Issues relevant to FP behavior: Severe accident countermeasure issues

Table 4

Knowledge level, significance, and research period for severe accident countermeasure issues.

Technical issues

Knowledge level Significance (urgency)

Research period

High Mid. Low High

Mid.

Low

Short Mid Long N/A
(2—3yr) (3-5yr) (5-10yr)

Mitigation feat

FCVS

ECSBS

Mitigation strategies  AST
and regulatory
measures

ST
methodology

Review and evaluation of the
existing experimental and
theoretical research results, and
further study using experiments
and modeling: FCVS actuation time
or actuation pressure; FCVS
operation in the SAMG range
(continued open or repetitive open/
close); capability of containment
pressure reduction; DFs for aerosols
and gaseous iodine; duration for
passive operation; on- and off-site
doses

Effectiveness of containment
pressure reduction, actuation
timing, operation duration
Integrated study by the industry,
universities, and research institutes
to determine the STs enveloping all
realistic accident sequences

ST modelling improvement
Analytical methods to identify and
resolve uncertainties in source term
assessments: chemical forms of
suspended iodine in the
containment, mechanisms of FP
removal such as spray and natural
deposition, etc.

Analysis of Fukushima specific data
to identify the uncertainties in FP
behavior

w D 0

0

“0" means the corresponding column for the issue.
AST, accident source term; D, domestic; DF, decontamination factor; ECSBS, emergency containment spray backup system; FCVS, filtered containment venting system; FP,
fission product; N/A, not applicable; ST, source term; W, worldwide.
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