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WHY SHOULD WE MODEL

AIR POLLUTION DISPERSION?

* HISTORY
* DIAGNOSIS

=) -7 DAYS FUTURE




AFTER ACCIDENT

OR

BEFORE ACCIDENT?
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AIR POLLUTION DISPERSION
MODELLING
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I Roéno vnesi mo¢i (samo za vajo) I

I Roéno vnesi mo¢i I

Priprava:

!

OGLED AKTIVNOSTI SREDICE

STOPNJA
POSKODBE?
stanje reaktorja

!

STOPNJA POSKODB SREDICE IN/ALI SRAJCK?

ODCITEK RADIOLOSKIH
MONITORJEV IN TERMOCLENOV

LIZE ZLAHTNIH PLINOV

ANALIZE VODIKA

KJE, KDAJ, KAKO? poti izpusta

prebivalstva

CITE

IZPUST: KJE, POT IZPUSTA IZ ELEKTRANE V OKOLICO
KDAJ, KAKO?
poti izpusta PREDVIDEN CAS, DELEZ IN NACIN IZPUSTA
AKTIVNOSTI RADIONUKLIDOV
ZA IZPUST V OKOLJE?
Na osnovi prej POTRJENIH
avtomatskih meritev in izracuna
IZPUST: KAJ, na osnovi prej POTRJENEGA
KOLIKO? roénega vzoréenja atmosfere zadrz.
radionuklidi
zav okolje na osnovi upravnih smernic
na osnovi varnostnih analiz
na osnovi SSAJN postopkov
l METEOROLOGIJA, MERITVE IN
METEOROLOGIJA? | VRSTE MODELA, X/Q?
\l\lnsg':'?l\ﬁé"ll)ELA'? GAUSSOV MODEL ZA IZRACUN DISPERZIJE
parametri
razredéevanja LAGRANGEV MODEL ZA 1ZRACUN DISPERZIJE
[
REZULTAT : : — —
=doze

Grafi¢ni prikaz efektivne doze iz oblaka Vpliv nuklidov na notranje obsevanje (Sv*m3/s)

Grafiéni prikaz DOZE V ENI URI zaradi depozicije

Prikazi URSJV

»DOZE"
SW

A |zracun doz - OFF LINE

Izhod [ZRACUN DOZ Reset

Informacija

[09:57:25 [15/10/2010

Ro¢no vnesi mo¢i (samo za vajo)
OGLED AKTIVNOSTI SREDICE
GLAVNI VHODNI PODATKI PO SKUPINAH:
STOPNJA POSKODBE ? stanje reaktorja
1ZPUST: KJE, KDAJ, KAKO ? poti izpusta
1IZPUST: KAJ, KOLIKO ? radionuklidi za v okolje
® METEOROLOGIJA ? MERITVE IN VRSTA MODELA ?
PREGLED REZULTATOV:
GAUSSOV MODEL ZA IZRACUN DISPERZIJE
H [ali LAGRANGEV MODEL ZA IZRACUN DISPERZIJE
\ @ vrni se!
Operativni intervencijski nivoji in zaScitni ukrepi
NASTAVITVE PROGRAMA, PODPORNI PODATKI:
Nastavitve parametrov programa
‘ Shema Nuklearne elektrarne Krsko
Prikaz podatkov EIS-NEK
‘ Meritve efluentov
e PODROBEN PREGLED ZGODOVINE MODELIRANJA X/Q: ——
= Lagrangev model, prikaz X/Q
Gaussov model, prikaz doz, EAL in X/Q

- Gaussov model, razli¢ne viSine izpustov
ZBERI VRSTO VREMENA ZA VADBO:
Meteorolo3ki scenariji
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HOW TO
AUTOMATE THIS
PROCES OF
DISPERSION
CALCULATION?




SYSTEM should be:

. AUTOMATIC

+ ON-LINE

.+ WELL MAINTANED

.+ QUALITY
CONTROLED:

e automatic
* heuristic
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HISTORY OSART 2017

OSART 2003 “"GOOD PERFORMANCE"

“"GOOD PRACTICE"ﬁ 1
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MEASUREMENTS: METEOROLOGICAL FORECAST:
4 ground level meteo stations, once per day: 7 days, 2 km cells, 2 h

“"SODAR", "RASS"
AIR POLLUTION

ON-LINE DIAGNOSTIC AIR DISPERSION FORECAST:
POLLUTION DISPERSION MODELING: once per day: 7 days, V2 h,
25 km x 25 km, 2 h, 6 emission sources

250 m x 250 m cells,
6 emission sources
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METEO STATION ,,TOWER*"

1977, 1984, 2000
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Air pollution dispersion modelling
for NPP Krsko surroundings

UP TO 2015:
based on

meteorological measurements
(diaghostic mode)

Using numerical Lagrangean
particle model

Spray (from Arianet)
ITELS 2124/7 from 2002




Air pollution dispersion modelling

FROM 2015:
based on

numerical weather forecast
NWP




AIR POLLUTION DISPERSION
FORECAST for 7 DAYS

Using numerical Lagrangean particle model

based on

WEATHER FORECAST

since 2015

every 1/2h, 2/24/7,
IN automatic mode, all the time
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WEATHER FORECAST

FINE RESOLUTION
OVER COMPLEX TERRAIN

half hour step,
2 km grid cell size




WEATHER FORECAST

WRF Weather Research & Forecast model,
ARW (Advanced Research WRF), NCAR,

INPUTS FROM
GLOBAL METEOROLOGICAL MODEL:
GFS (NCEP, USA)

KRSKO CONFIGURATION:
« 2 domains
« 7 days

* Bigger domain 22 x 22 cells, 14 km resol. 'z hour,
« Smaller domain 22 x 22 cells, 2 km resol. 2 hour,
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TERRAIN PRESENTATION &
bigger domain

555555

CELL: 250m

CELL: 14km




TERRAIN PRESENTATION 1
smaller domain
CELL: 2k1m -

Profiles from WRF
forecast
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RELATIVE CONC. CONCEPT:

X/IQ, C/Q, D/Q
AIR, CLOUD SHINE, DEPOSITION
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6 sources: plant vent., ejector, ground
release, steam release, passive filtersﬁ()




... XIQ FORECAST

results on WWW for authorised users

Modeliranje disperzije NEK

15:00 29. 05. 2021 @msss
za podrobnosti kliknite slic¢ico
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WEATHER FORECAST...... X/Q

GFS once / day to MEIS
MEIS centre: 7 days X/Q calculation

MEIS => KRSKO NPP once / day

+ results on WWW
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ENVIRONMENTAL EXPERT SYSTEM NPP KRSKO
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WEATHER FORECAST
results on WWW as video

17-08-15, 13:00, Izpust pare, 1/2-urni, Raz. koef., Povp.
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X/Q FORECAST at Kréko NPP

Integrated into ,,DOZE“ SW
Seamless
from diagnosis to forecast

-
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DOSE CALCULATION - 2D

different types of presentation

B Graficni prikaz doz zaradi oblaka in depozicije
Izhod Sekrorji  Tiskanje  Pomod
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03/02/2012 09:30
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1zhod

DOSE CALCULATION - 2D
different types of

A Prodvidene doze zaradi oblaka in depezicije
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?7?7? computer network
System failure \ ?7?7

X/IQ FORECAST at Krsko
Redundancy Is important:

- last transferred forecast are used
- or WWW for remote usage
INn human readable form
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RESULTS

- better planning
- better preparedness
- possible measures
for iImprovement of actions

- better NWP © for workers
MEiS &




IMPORTANT -
VALIDATION:

METEO - WRF:
ON-SITE,

DISPERSION - SPRAY:

SOSTANJ-91 DATA SET
MEi5 o R



Science of The Total Environment
Volume 666, 20 May 2019, Pages 786-800

Integrated system for population dose calculation
and decision making on protection measures in
case of an acaident with air emissions in a nuclear
power plant

PrimoZ Mlakar * & &, Marija Zlata BoZnar *, Bo3tjan Grasi¢ ?, Borut Breznik °

* MEIS d.o.o., Mali Vrh pri Smarju, Slovenia

b v v .
2 Nuklearna eletrarna Krsko, d.o.o., Krsko, Slovenia

Received 16 November 2018, Revised 19 February 2019, Accepted 19 February 2019, Available online 20 February
2019.

Editor: Pavlos Kassomenos Th an k yO u !

This research was funded by Krsko NPP and by &

®
“'Eis Slovenian Research Agency grant number L2-2615. H ::o




Science of The Total Environment
Volume 666, 20 May 2019, Pages 786-800

Integrated system for population dose calculation
and decision making on protection measures in
case of an acaident with air emissions in a nuclear
power plant

PrimoZ Mlakar * & &, Marija Zlata BoZnar *, Bo3tjan Grasi¢ ?, Borut Breznik °

* MEIS d.o.o., Mali Vrh pri Smarju, Slovenia

b v v .
2 Nuklearna eletrarna Krsko, d.o.o., Krsko, Slovenia

Received 16 November 2018, Revised 19 February 2019, Accepted 19 February 2019, Available online 20 February
2019.

Editor: Pavlos Kassomenos

Thank you !

This research was funded by Krsko NPP and by &

®
“'Eis Slovenian Research Agency grant number L2-2615. H ::o




