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MAP OF KRŠKO BASIN

very complex terrain



WHY SHOULD WE MODEL 

AIR POLLUTION DISPERSION?

 HISTORY

 DIAGNOSIS
 7 DAYS FUTURE➔



AFTER ACCIDENT 

OR 

BEFORE ACCIDENT?



Relative concentr. X/Q

Released source term

envir. concentrations 

of radionuclides

AIR POLLUTION DISPERSION

MODELLING



„DOZE“ 

SW

STOPNJA POŠKODB SREDICE IN/ALI SRAJČK?

KJE, KDAJ, KAKO? poti izpusta

METEOROLOGIJA, MERITVE IN 
VRSTE MODELA, X/Q?

AKTIVNOSTI RADIONUKLIDOV 
ZA IZPUST V OKOLJE?

ODČITEK RADIOLOŠKIH 
MONITORJEV IN TERMOČLENOV

POT IZPUSTA IZ ELEKTRANE V OKOLICO

GAUSSOV MODEL ZA IZRAČUN DISPERZIJE

Na osnovi prej POTRJENIH
avtomatskih meritev in izračuna

Priprava:
OGLED AKTIVNOSTI SREDICE

ANALIZE ŽLAHTNIH PLINOV

PREDVIDEN ČAS, DELEŽ IN NAČIN IZPUSTA

LAGRANGEV MODEL ZA IZRAČUN DISPERZIJE

na osnovi prej POTRJENEGA 
ročnega vzorčenja atmosfere zadrž.

na osnovi varnostnih analiz

ANALIZE VODIKA

na osnovi upravnih smernic

na osnovi SSAJN postopkov

Ročno vnesi moči

Ročno vnesi moči (samo za vajo)

STOPNJA
POŠKODBE?
stanje reaktorja

IZPUST: KJE,
KDAJ, KAKO?
poti izpusta

METEOROLOGIJA?
MERITVE IN 
VRSTE MODELA?
parametri
razredčevanja

IZPUST: KAJ,
KOLIKO?
radionuklidi
za v okolje

REZULTAT
= doze
prebivalstva



HOW TO 

AUTOMATE THIS 

PROCES OF 

DISPERSION 

CALCULATION?



SYSTEM should be:

• AUTOMATIC 

• ON-LINE 

• WELL MAINTANED

• QUALITY 

CONTROLED:

• automatic

• heuristic 



HISTORY



METEO STATION „TOWER“

1977, 1984, 2000



METEO SENSORS



SODAR (1998) ->> RASS (2016)



Air pollution dispersion modelling

for NPP Krško surroundings

UP TO 2015: 

based on 

meteorological measurements
(diagnostic mode)   

Using numerical Lagrangean 

particle model

Spray (from Arianet)

2/24/7  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



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)

KRŠKO CONFIGURATION:

• 2  domains

• 7 days 

• Bigger domain 22 x 22 cells,  14 km resol. ½ hour,

• Smaller domain 22 x 22 cells,  2 km  resol. ½ hour,



TERRAIN PRESENTATION

bigger domain

CELL: 14km

CELL: 250m



TERRAIN PRESENTATION

smaller domain

Profiles from WRF 

forecast 

Mass consist. Model 

MINERVE

and

Num.Lagr.part.model

SPRAY

CELL: 2km



RELATIVE CONC. CONCEPT:  

X/Q, C/Q, D/Q
AIR, CLOUD SHINE, DEPOSITION

6 sources: plant vent., ejector, ground 

release, steam release, passive filters(2x)



...... X/Q FORECAST
results on WWW for authorised users



WEATHER FORECAST...... X/Q

GFS  once  /  day to MEIS

MEIS centre: 7 days X/Q calculation

MEIS => KRŠKO NPP once / day 

+ results on WWW





WEATHER FORECAST...... X/Q 

results on WWW as video



X/Q  FORECAST at Krško NPP

Integrated into „DOZE“ SW

Seamless 

from diagnosis to forecast



DOSE CALCULATION  - 2D

different types of presentation 



DOSE CALCULATION  - 2D

different types of presentation 



??? computer network 

System failure        ???

X/Q  FORECAST at Krško

Redundancy is important:

- last transferred forecast are used

- or WWW for remote usage

in human readable form



RESULTS

- better planning

- better preparedness

- possible measures 

for improvement of actions

- better NWP ☺ for workers



IMPORTANT -

VALIDATION:

METEO - WRF: 

ON-SITE,

DISPERSION - SPRAY:

ŠOŠTANJ-91 DATA SET
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