
System for the prognosis 
of the population doses 

due to emergency atmospheric release 
of Nuclear Power Plants

(КАДО – SOARS)



Purpose of КАДО

КАДО computer code is an interactive tool for 

calculation of radiation situation in case of 

radiation accident at NPP.

The main aim of the КАДО is the decision 

support on countermeasures.
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Initial data for calculations

Release parameters:

• radionuclide composition,

Meteorological data:

• atmospheric stability class,

• Material Types (and AMADs) or gas classes,

• release rates,

• release height;

• wind direction,

• wind speed,

• precipitation rate.
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Results of calculation

For all territory in supervision area of NPP

• radionuclides concentration in air and fallouts,

Prognosis of spatial distribution and time changes of:

Results are represented in tabular and graphic forms (on map)

• dose rates and doses.
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 For settlements in NPP’s supervision area 
(additionally)

Predictive values of :

• absorbed doses in organs (tissues) for the 2 days after accident

(for emergency countermeasures),

Additional information for decision-making:

• doses to whole body, thyroid and skin, averted for the 2 weeks after 

accident if a countermeasure was to be applied 

(for urgent countermeasures).

• settlements (and their population), for which emergency or urgent 

countermeasures are justified (according to Ukrainian legislation).

Results of calculation
(continuation)
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Example of release of Rivne NPP

Isolines of dose rate formed by inhalation of I-131 at 14:30 (release began at 12:00) 6



Total dose rates from Cs-137 (including Ba-137m) at 13:30

Example of release of Rivne NPP
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Countermeasures summary

Settlements sorted by "dose / countermeasure criterion" value
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The table contains times for achievement of settlements and staying above them by 

cloud, times of achievement of dose criteria for countermeasures

Countermeasures summary
(continuation)

9



Detailed results for settlements

Doses and “dose / countermeasure criterion” values 10



Schedule of countermeasures application and doses (averted and not averted doses)

Detailed results for settlements
(continuation)
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Dynamics of radiation characteristics (activities, doses)

Detailed results for settlements
(continuation)
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Summary
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 КАДО incorporates a complex of the models giving a possibility to 

carry out the prognosis of radiation situation in case of radiation 

accident

 КАДО received a high appraisal by OSART and WANO missions, 

therefore Ukrainian operator NNEGC “ENERGOATOM” extended КАДО

to all four operating Ukrainian NPPs

 КАДО is used 7 years by the Rivne NPP for decision support on 

countermeasures application in case of radiation accident


