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[ NUREG/CR-6119, Vol. |
. Rev. 2
SAND2000-2417/1

Radiological Assessment System for

Consequence Analysis — i S
RAS ‘ A I 4 Radiological Assessment System for Consequence Analysis
Primary Tools Additional Tools ME LC OR Comp Uter
December, 2014 Source Term to Dose (STDose) Create Inventory Base File Code Manuals
U.S. Nuclear Regulatory Commission Field Measurement to Dose (FMDose) Source Term Merge / Export
For more information contact: RASCA iadtomonds Pais Vieas( Sopure Mot Downlords
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Continue —— Primer and User’s Guide
Version 1.8.5
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« Automatic weather stations in each NPP site
« AWS weather information every 10 minutes from KMA (about 600 site)
* Numerical weather prediction data every 6 hours from KMA (resolution: 25, 12, 1.5km)
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SAS ST 7|8 2T M 2B (REMDAS)

G

lobal (GDAPS)

- Horizontal res. : 10 km
- Vertical layers : 70
- Target length : 12 days (00/12 UTC)
87 hrs (06/18 UTC)
- Init : Hybrid Ens 4DVAR

oo orTEEmEmEmm—_—— -~
i East Asia (RDAPS) ;
I - Horizontal res. : 12 km 1
- Vertical layers : 70 1
| - Target length : 87 hrs (6-hourly) :
I - Init : 4DVAR / 3DVAR I

Global (Other centers)
- NOAA-GFS, CMC-GDPS (~25km, 10 day

50

40 A

1

30
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10

Comparison of 5-day forecast
NH 500 hPa RMSE Day 5 (JJA 2016)

ECMWF UKMO IMA KMA

(EV)

(UK)

(Japan) (Korea)

NOAA CmC
(US) (Canada)
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Measured vs. Predicted (2017)

Measured vs. Predicted (1996)

i
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Kim et al. (2018)

Kim et al. (2011)
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Rainfall representation types
—Percentage of answers correct vs Order

100

Symbol
e N Rating Only

90
|
|

4

Umbrella with Rating
Umbrella with Percentage
Umbrella Only

Bar with Rating

80

Percentage Answers Correct

60
|

‘ . : O i

[ L T | | ]

Scientists and managers thought the general public did not understand probability information.

| However, recent studies have shown that a number of the public understands probabilistic
prediction information and makes better decisions when probability information is provide together.

Deterministic Prediction Probabilistic (ensemble) Prediction

Single prediction — large error Multi-model mean prediction — smaller error
Probability and various scenarios (X) Probability and various scenarios (O)

— Preparing for the worst scenario (X) — Preparing for the worst scenario (O)

A lot of manpower and time for increasing reliability ~ Relatively less manpower and time for increasing reliability
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Weather

Dispersion

Init. Conditions
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g
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model
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field
Dispersion
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Init. Conditions
dispersion
pF | Dispersion
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Ensemble

5th ensemble method
in Galmarini et al.(2004)
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Multi-model ensemble dispersion prediction system with 3 weather models and 2
dispersion models will be developed until 2019. The final scope of ensemble dispersion
prediction will reduce the uncertainty® connected to the single deterministic forecast
and to provide a comprehensive analysis® for support to decision-making (Galmarini

et al.,

2004). According to Draxler et al. (2015), 10-model ensemble mean provided
more consistent pattern of Cs-137 deposition than individual models.

NH 500 hPa RMSE Day 5 (JJA 2016)

50
40
30
20
10
0

ECMWF UKMO IMA KMA NOAA cMmC
(EU) (UK) (Japan) (Korea) (US)  (Canada)

Fukushima Accident Simulation

Source ¢+ 37.421 N 141.033 E

(a) Measured *¥’Cs dep. (b) 10-model ensemble mean

S i)
&

(c) MLDPO

(d) NAVE

(e) RATM

Draxler et al (2015)
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Diffusion of Cs-137
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FOIHS X|2|HEA|AE! (GIS)

Dose (sectors)
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1.097
8.695
5,485
1,070
3210
2,140
329

3237

Evacuation route

04085 ®
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1465 ®

07843 ®
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1846 @

05899 @
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Decision Making on GIS
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v' How many people in which area should be evacuated or sheltering?

v" Where is the assembly area and relief center?
v' How do people get from the assembly area to relief center?
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SIREN (System for Identifying Radiation in
Environments Nationwide)

/

% Joint Radiological Environmental Monitoring

Radioactive Airborne
Dust Sampling

Aerial Survey

Data/location
= | transmission

Mobile Monitoring Post SIREN _
= In Situ Gamma Spectroscopy
1 System for ldentifying Radiation in
National Wide Systems (IRENet] ARG | 2 O E J 28
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FA O AEAID nE (WA 287t ERE)

NPP JMA * MET/’s affiliated organization: NISA, INES
SPDS GPV MEXT'’s affiliated organization: NUSTEC
(NPP Status) (Weather Prediction)

X '

JNES NISA NUSTEC Terminal2

ERSS ERSS .| SPEEDI | | Central/Local
(ST Estimation) (ST Collection) (Dose Projection) Government

) ( )

3/11

16:43 Station Blackout — SPDS Failure (EDG uninstalled area) — ERSS Failure — SPEEDI Failure

(MEXT/NUSTEC) — Other agencies

3/11 According to NSC radiation monitoring guidance, emergency mode (assuming release rate to 1 Bg/h) were carried out

16:49
(MEXT/NUSTEC, NISA/INES) — Other agencies

The source-term was estimated based on the plant conditions and various assumptions collected by emergency communication.

3/12 | (METI/NISA) The NUSTEC's result was delivered to the prime minister's residence, but was not reported to him.
dawn | (including a message, “This prediction does not represent an actual distribution of radiation dose rates.")

> Need to carry out radiation impact assessment stably under various circumstances
> Before release (Early phase): Source Term to Dose

> After release (Mid-later phase or absence of source-term): Field Measurement to Dose
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ST estimation

FM-Dose

ST-Dose

Env. Monitoring (Bq)
ST Estimation
Env. Monitoring (uSv)
< ................................................................................................. >
<€ >
MELCOR
< ................................ >
1) MELCOR (simplified input)
2) MELCOR (pre-calculated database)
RASCAL,
Offline-STES —_— Operating
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JRODOS .......... an
| | |
Generic Hours Days End of release

Emer.

After release
or
w/o NPP status

Before release
or
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POMS/SIDS Collecting NPP Status
________________ Y
STES i Pr_edlcfung Accident & i
: Estimating Source-term !
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ADAMO-SIREN : Predlctl_ng Concentration : ompére
; (air & ground) !| Analysis
| Projecti e
ADAMO-IERNet : Projecting External/Internal | ompére
; Exposure Dose ! Analysis

Air Concentration
Measurement

Gamma Dose Rate

Plan
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k%é.* K2 AIA (OA =X O|AIA)

Projected dose Decision-making with social geographic information

[\

Ollns ch] A7HHE

Measured dose rate (plan)

| D :ATOMCARE-GIS < B

€« C @ httpsy/caregiskins.re kr/care.

vind Rainfall Wind Rainfall

Rad (fix) Rad (fix+mob) Rad (fix) Rad (fix+mob)

lesssssssssnsner®
o0 w0 90 90 0@ 103

Ha+0.1 pSv/h O]
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O Fo| HF+0.1 uSv/h 0|4
@ Z1 1uSv/h Ol

@ Hl% 1000 pSv/h Ol4
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