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Today’s main topics
1. Introduction of the MEXT 2012-2014 project
2. Verification and Validation study of STE method

MEXT: Ministry of Education, Science, Culture, Sports and Technology
STE: Source Term Estimation




Initial and Intermediate stages
of nuclear accident

Initial stage (for a few weeks) Intermediate stage (for a few years)

Radiation exposure calculation by
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ERMIN: European Model for Inhabited areas code, developed by EU, after
Chernobyl accident



References: Emergency response system of EU/ARGOS
(integration system of STE and Decontamination )

Figure 16. ARGOS showing imported nuclear

measurements from European stations. Figure 22. ARGQOS has support for managing measurement routes.
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Figure 19. AGS Monitoring: 1) Left, monitoring helicopter and diagram showing monitoring principle. [ e — e e g P ==
Normal measuring height is about 100 m. 2) Right, results from AGS monitoring survey of Risg DTU, §
which is the only site in Denmark that had a nuclear installation. Figure 18. Inspecting the data on a monitorilig

station.



Difficulties Developed technologies

Shortage of monitoring data Application of mobile monitoring
by car and airplane

Unsteady wind and release Operational Source Term

conditions Estimation method

Separation of cloud and ground Data filtering technique
shines
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Flow Chart of Source Term Estimation (STE)

“ Observation Simulation model ” Uncertainty of STE “
Meteorological data Assumed ! -Avallablllty and Reliability ! :
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1)Cloud-shine
: Distribution of

Zjeieuire g | radioactive materials
3)Sky-shine Main object of this study :_on the ground surface I
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Assumption of application

1)Steady state of meteorological condition
2)Short time release (< few hours)
3)Nearfield monitoring points(< few kms)

Example of monitoring points &TCM in
Fukushima

dilution factor [him ]

Input typical meteorological
conditions

(Ex. 16 wind directions &

3 atmospheric stabilities = 48 cases)
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Calculation of air field and dispersion
under unit release rate

Monitoring post: D
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Data filtering tech
to obtain |

nigue of Gamma dose rate

ust the cloud-shine
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Verification & Validation Study of STE based on the Wind Tunnel data (15t step)

*Observed data: W/T data
(concentration)

*TCM: Gaussian Plume model
(fitting with W/T data)

== TransferCoefficient

Observation
\ == Estimation

a) Wind direction: N
Accuracy of estimated Source rate:
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Verification & Validation Study of STE based on the Wind Tunnel data (15t step)

-Observed data: W/T data modified
by the meandering factor of 1 hour
*TCM: Gaussian Plume model

(fitting with W/T data and modified by
the meandering factor of 1 hour)

Concentration Distribution at a Distance of 2000m Downwind
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Verification & Validation Study of STE based on the Field test data
(2nd step under preparation)

Test site: MOL test reactor in
Belgium

-Released gas: Ar41(2001.10.)
-Observed data: Gamma dose
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Long term radiation exposure model

Target:to improve the ERMIN(European Model for Inhabited areas) code

Input data

*Ground Surface
condition

= Soil contamination

 De-contamination
measures

I

Tasks of 2012

- Analysis of re-
suspension coefficient

- Analysis of
weathering factor

-Installment of
Japanese database
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Re-suspension coeff.(m-1)
= Soil contamination (Bg/m2)
/Air concentration (Bgq/m3)

Daose rate
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Output data
-Long term exposure
(External and internal)

- Effect, cost and waste
amount

of de-contamination
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Lat{deqg)

Database installed into ERMIN code

Ground surface categories in Fukushima

/’ i g : " "% LA :Iuy‘anuma)
[ :"‘ S el el o e %o Ll (Wt ] N
-, j%rh,#"'} e 380
. . . e Lo
Soil contamination ma SgeeT
iﬁﬂﬁwugﬁl o
[TH% T (Agano) »
sl R e
sz s S g
HH e ] 1
; --ﬁ # (Tsubame) ™
38 T 1 | (| BI7RT (Kamo) e
Emam LT 1 -
2 m LT (Mitsfs el ﬁ . 37730
A |
H ﬁl‘i]’m_iwagauka L
H /\j
HH iwazaki] fr
i’a T (Oriya)
S H Sl
T Y g N
T & (Uonuma) ‘
T \]i
o T G i :
817 (Tokamachi)/ | s ;i
76 | = | .
JFZATRIN T (Nasughiobaral
. I
i} HES
a E
i,
374 i I Lo " BpNikko) Shlme N
t e U o 38985 %1 (Numata) 139°30E k\\ T40%E o 140°30E 141 141°30E
S
SRR e
i 1
o H
H H
vz = !
i SiE
HHH 1T
H
H
7 i £
1
: :
363 iﬂ* i
E
HHH  in - HHt iH |
140.2 140.4 1406 140.8 141

Lon{deg) 12



120

10.0

8.0 -

HSw/h

40 -
20 -

0.0

Calculated results by ERMIN code
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- Calculated results decrease with the passed
time and the living time inside a house.
-More calculations are planned to check the
effect of the ground surface, house and de-
contamination conditions.
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Validation of ERMIN code with Fukushima data
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Summary

1.

The operational Source Term Estimation
method was developed using the database of
the Transfer Coefficient Matrix based on the
wind tunnel data.

. Verification & Validation study of STE method

was conducted using the wind tunnel data

EU-ERMIN code was applied for the estimation
of long term radiation dose in Fukushima area.
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Annual schedule of each subjects

Subjects

FY2012

(Development of
fundamental tech.)

FY2013
(Validation test)

FY2014

(System
integration)

(1)Source Term
Estimation

(Tokyo Univ.)

Programing

Validaiton test

System integration

|

(2)Data pre-

Programming

Installing input data

Integration test

<& »
< »

processing

(MHI)

| (3)Long term Data analysig o | Estimation of Lona

¢ P > mprovement o L Long terp
exposure radiation dose

ERMIN code

International
collaborations

a)Kick-off meetings
b)Invitations from
LLNL and NCAR

a)Visiting at RISO
b)Participation into
international conf.

a)Closing
meetings

Initial

| Stage
(Few
Weeks)

Late

| Stage
(Few
years)
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