
www.secnrs.ru

Andrey Kirkin
Head of laboratory

The software implementation of the method 
for determining the level of nuclear and radiological events 

in the INES scale

Federal Environmental, Industrial and Nuclear Supervision Service 

Scientific and Engineering Centre 
for Nuclear and Radiation Safety



www.secnrs.ru

Regulatory Framework
SF-1

GSR part 7

 provision of instructions to the public in case of an accident at the nuclear facilities

 nuclear and radiological emergency should be analyzed in order to improve emergency arrangements
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INES Overview

Criteria

People and the 
environment

Radiological barriers and 
controls at facilities

Defense in 
depth

No safety significance
(Level 0)

Anomaly
(Level 1)

Incident
(Level 2)

Serious incident
(Level 3)

Accident with local consequences
(Level 4)

Accident with wider consequences
(Level 5)

Serious accident
(Level 6)

Major accident
(Level 7)
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People and the environment
 radioactive release (large releases of radioactive material into the environment)

Event INES Level
4 5 6 7

Release of Radiological 
Equivalent I131, TBq 20 ≤ Release ≤ 2×102 2×102 ≤ Release ≤ 2×103 2×103 ≤ Release ≤ 2×104 Release ≥ 2×104

Event INES Level
1 2 3 4 5 6

Cumulative exposure of W or P in excess of statutory annual dose limits ≥1
Exposure of a P in excess of statutory annual dose limits 

or Exposure of a W in excess of dose constraints <10 ≥10 ≥100

Exposure of a P leading to an effective dose in excess of 10 mSv
or Exposure of a W in excess of statutory annual dose limits <10 ≥10 ≥100

Exposure leading to an effective dose greater than ten times the statutory annual 
whole body dose limit for W

The occurrence or likely occurrence of a non-lethal deterministic effect 
<10 10–99 ≥100

The occurrence of a lethal deterministic effect or the likely occurrence of a lethal 
deterministic effect as a result of a whole body absorbed dose of the order of a few Gy <10 10–99 ≥100

 exposure of a worker and the public (all other situations)
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Radiological barriers and controls

 Accidents resulting in severe damage to such physical barriers
as fuel matrix, fuel element cladding and primary-system
boundary

 Accidents resulting in radioactive release or dose rate increase.
Fuel matrix, fuel element cladding and primary-system
boundary remain undamaged

Level 5: «An event resulting in the melting of more than the equivalent of
a few per cent of the fuel of a power reactor or the release of more than a
few per cent of the core inventory of a power reactor from the fuel
assemblies»
Level 3: «An event resulting in the sum of gamma plus neutron dose rates
of greater than 1 Sv per hour in an operating area (dose rate measured 1
metre from the source)»
Level 2: «An event resulting in the presence of significant quantities of
radioactive material in the installation, in areas not expected by design
and requiring corrective action»
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Defense in depth
Events that do not have any direct impact on people or the environment, but with a set of
measures designed to prevent accidents, were not implemented as planned

Level 1: «Missing radioactive source, device or
transport package subsequently recovered intact
within an area under control»
Levels 0 ÷ 3: «Events where a source remains
accidentally exposed, and there are no effective
procedures in place to cope with the situation, or
where such procedures are ignored»
Level 1: «Absence of or serious deficiency in
records such as source inventories, breakdowns
in dosimetry arrangements»
Levels 0 ÷ 3: «Radioactive material in a
supposedly empty package»
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Difficulties in applying the INES manual

 the difficulty to assess the level of event by INES

 the risk of human errors during determination of the INES emergency level

 large time and human resources during INES emergency level determination

 lack of automation of the assessment process
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INES Classifier
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INES Classifier

Features of the “INES Classifier”:
 user-friendly interface

 built-in INES manual and program user guide

 simple description of INES levels

 automatic generation of event assessment on INES

(on separate categories as well as final assessment)

 colorized visualization of an event current INES level

 automatically generated report with short description

of an assessed event
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Example of the INES Classifier use 
(accident at the Fukushima Daiichi NPP)

radiological equivalent I131

1,2×1018 Bq*

* - The Fukushima Daiichi Accident. Report by the Director General, IAEA, 2015
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“INES Classifier” computer program:

 minimizes the risk of human errors

 simplifies the process of interaction with INES level assessment methodology

 reduces necessary time and human resources

 has been approbated during the emergency drills and exercises

 is available for request on OECD/NEA Databank site

Conclusion
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https://oecd-nea.org/tools/abstract/detail/nea-1904/
INES Classifier available via link
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Thank you for attention!
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