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About ABmerit

= Authors of ESTE = Decision support system for
nuclear emergencies

* Technical Support Organization for nuclear power
plants and emergency crisis centers

= EXxperts in nuclear emergency preparedness and
Environmental Impacts Assessment
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E ST Decision support system
in case of nuclear accidents

= Forecast of radioactive release based strictly on the
state of reactor and state of the fuel (initiating event —
release pathway — state of the core — state of
containment)

= Dispersion: PTM and LPM

= Prediction of radiological impacts
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E ST Decision support system
in case of nuclear accidents
Fast outputs — Fast recommendation of protective measures

inside the EPZ available, circle 10 to 30 km from the site
(sheltering, evacuation, iodine prophylaxis)

= Data assimilation: containment monitors, stack monitors,
monitors inside the NPP area (at the fence), monitor in the
EPZ

= Result of data assimilation: “Real source term” = Predicted
source term recalculated to comply more with actually
monitored radiological parameters.
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Example: Suggested protective measures in the EPZ

EPZ

y) No Protective Measures
-

Sheltering

14
@ Sheltering+ I-prophylaxis
13 5 . Evacuation+ I-prophylaxis
12 6

[Evacuatic:n paths]|

10 g 8 [ Settlements

=

[Area of EMO, suggested protective measures: Evacuation + I-prophylaxis [ Inhabitants
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E ST Decision support system
in case of nuclear accidents

= “Real source term” is applied for management of protective
measures (evacuation routes), management of monitoring
teams or management of rescue teams routes:

Predicted time of cloud arrival is one important helpful
information in such situation.

7/29




ABmerit

EEEEEEEEEEEEEEEEEEEEEEEEE

Time of Cloud Arrival Predicted

« TDS - System for
measuring dose rate
within the area of
NPP caused by
gamma radiation of
released/dispersed
radioactive material

NN BN\

In the atmosphere.

* A pre-calculated
library of response
of the detectors is
utilized (modelled by
MCNP).

'WGS-84 UTM 33N

Longitude 14°23'28"
\Lat'rlllde 49°011'21"

I
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for Emergency Response
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Estimation of the observed release
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Estimation of the observed release
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Aims for prediction of cloud arrival:

« Recommendation about protective measures
could go along with information about time
which is available. It could enable us to
implement measures more effectively.

« Could enable the crisis staff to prepare/to plan
the routes and monitoring better.

 Could enable the crisis staff members to plan/to
identify their own routes to the crisis centre in
case of alert.
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Simple meteo
conditions at
the NPP site
in Slovakia:

Trajectories
based on
known
numerical
weather
prediction
data

(up to 48
days, updated
2-4 times a
day)

Time of Cloud Arrival Predicted
for Emergency Response
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Time of Cloud Arrival Predicted
for Emergency Response

ESTE EMO

The same site, )
but complex @
meteo

conditions:
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Examples of possible set up of “time of cloud arrival”
criteria:

* Dose rate (cloud+depo+inhalation) ... 10 ySv/h

* Dose from the beginning of release

(cloud+depo+inhalation) (in open air) ... 10 ySv

* Dose from the beginning of release

(cloud+depo+inhalation) (in building) ... 10 uSv

« Committed dose to thyroid, adult or child ... 10 pSv

« TIC of I-131 ... 1TE+04 Bg*s/m3
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Example: hypothetical release for illustration of the method.
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Time of the cloud arrival, trajectories
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Example: hypothetical release for illustration of the method.
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Time of the cloud arrival, prognosis of impacts
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Example: hypothetical release for illustration of the method.
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Time of the cloud arrival, prognosis of impacts, 10 microSv
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Example: hypothetical release for illustration of the method.
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oud arrival, prognosis of impacts, 1 mSv

Time of the ¢

-

.
=

ESTE ETE 3.00 SUJB

Dose in building
TIC I-131

Deposit Cs-137
Minimum (dose, committed dose, d

P} e T— ;

Dose rate (cloud+depo+inhalation)|| |

4+ CLOUD ARRIVAL Ly )
Dose from the beginning of release Prognose of Impacts - actual
Committed dose to thyroid, adult
Committed dose to thyroid, child 5 Time of the cloud arrival according to dose from the beginning of release (cloud+depo+inhalation), [h]

Map Reference Time : 14:20 16.06.16 CEST

BNw d

(o) o) o) ) o) ()

AD J[ Cloud arrival |
|

(
|
[ AcualPrognose |
(
(

Conservative
Prognose

(=)
)=

Archived Prognose 1

Archived Prognose 2

Wind Field |Meteo not displayed

WGS-84 UTM 33N

' Longitude 12°35'01"

Latitude 50°27'32"
T

o Jors s

J

20km T
(!

Tools
EPZ Release - - Real Prognose Manual 5 : Data
and Data to Atmosphere TeEnEamnes Impacts of Impacts H Control BRI ‘ Archive ‘ Bl g Help
Server : ESTE Server Local (IP: localhost) Logged User : a Number of Data from ETE : 0/ 376 Last ETE data actualization : No

Example: hypothetical release for illustration of the method.
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Time of the cloud arrival, real release
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Example: hypothetical release for illustration of the method.
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Example: hypothetical release for illustration of the method.
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Time of the cloud arrival, real release
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Example: hypothetical release for illustration of the method.
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Time of the cloud arrival, real release
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Example: hypothetical release for illustration of the method.
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Time of Cloud Arrival Predicted

for Emergency Response

Time of the cloud arrival, real release
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Example: hypothetical release for illustration of the method.
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Time of the cloud arrival, real release
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Example: hypothetical release for illustration

of the method.
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Time of the cloud arrival, real release
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Example: hypothetical release for illustration of the method.
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Time of the cloud arrival, definition of routes
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Example: hypothetical release for illustration of the method.
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Time of Cloud Arrival Predicted
for Emergency Response

Time of the cloud arrival, definition of routes
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Committed Dose Thyroid, Adult
Committed Dose Thyroid, Child<1y
Dose Building
Collective 2-Day Dose
I Dose Rates
I Activities - Cloud
I Activities - Deposition
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Committed Dose to Thyroid, Adult - Integral from the Beginning of Release [Sv]
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Real Impacts - after the Correction

Map Reference Time : 17:50 09.06.16 CEST i
[]> 1.00E-06 sv
[ ]> 1.00e-04 sv
1> 1.00E-03 5v
[ > 5.00E-02 Sv
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Evacuation dose calculation

Sheltering factors
Cloud 1.0
Deposition 07
Inhalation 1.0
o = i Evacuation speed 50 [km/h]
[ After Correction ][Before Correctiun] Dose - cloud 56E-12  [5v] o
Dose - deposition 46E-08  [SV] s
[ Actual Impacts } !
Committed dose by inhalation 0.0E+00  [Sv] ¢
( Achivedimpacts 1 J( > | ;
- Total dose 46E-08  [SV] ; {
[ Archived Tmpacts 2 ] - -
“
. cl /
Tools
EPZ Release T ectirics Real Prognose Manual Dot Data M -
and Data to Atmosphere ] Impacts of Impacts Control g Archive g Help
Server : ESTE Server Local (IP: localhost) Logged User : a Number of Data from ETE : 0 / 376 Last ETE data actualization : 14:27:46 16.06.2016 (CEST)|
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