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Presenter
Presentation Notes
Good afternoon!



Today I will providing an overview of the NRC Activities that we have on-going regarding the Updated IAEA International Nuclear Event Scale Reporting System
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Overview

• History & recent revisions
• Main features of the INES Scale
• Basic Structure
• Event rating examples
• Worldwide & U.S. experience  (2002-2008)
• Conclusions
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INES History &  
Improvements

• 1990:  Initially for events at nuclear power plants 
• 1992:  First INES Manual with methodology for rating 

events at nuclear facilities
• 2001: INES Manual – for rating events at nuclear 

facilities and related to transport of radioactive material

• 2006: Additional guidance for rating radiation source and 
transport was endorsed for official use

• 2008: Revised INES Manual – consolidates the 
previously approved material and other clarifications and 
comments of the INES member countries

Presenter
Presentation Notes
Created by several countries with nuclear power programs in cooperation with the International Atomic Energy Agency and OECD/NEA (Nuclear Energy Agency)

Launched in 1990 for pilot use at Nuclear Power Plants

 				         WHY?

“To help communicate the safety significance of nuclear and radiological events to the public”
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• Prompt communication to the public
• Consistency in terms of safety significance
• Operating successfully in more than 60 

countries
• Can be applied to any event associated with 

radioactive material
• Events are classified on a scale from 1 to 7

INES Main Features 

Presenter
Presentation Notes
Emphasis prompt communication



 Needs to fit media timescales
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Levels 1 to 3 - “Incidents”

INES Classification

Level 0   – “Deviations”

Levels 4 to 7 - “Accidents”

Presenter
Presentation Notes
Incident is often used, in INES and elsewhere, to describe events that are, in effect, minor accidents, i.e. that are distinguished from accidents only in terms of being less severe. 



This is an arbitrary distinction with little basis in normal usage.



An incident can be minor or major, just as an accident can, but unlike an accident, an incident can be caused intentionally. 
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3 different areas considered in evaluating the event:

1. People and the environment

2. Radiological barriers and controls at 
facilities

3. Defence-in-Depth

INES Criteria

Presenter
Presentation Notes
 People and the environment  -  in terms of dose received or activity released

 Radiological barriers and controls at facilities –There could be an event where there are significant failures in radiological barriers but no significant consequences for people and the environment (e.g. reactor core melt with radioactive material kept within the containment). 

   It is also possible to have an event at such facilities where there is significant contamination spread or increased radiation but where there is still considerable defence-in-depth remaining that would prevent significant consequences to people and the environment. 



3. “Defence in Depth”  -   looking at failures in safety provisions to determine how close the event was to causing actual consequences

	For Rx, this includes Rx containment, multiple barriers of fuel and housing, concrete shield, etc.

	For materials, such as sources, includes source housing, double encapsulation, 

>>>>>>>There need to be several failures before actual harm occurs.
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What INES does…

• Contributes to common understanding 
of incidents and accidents

• Events of public interest are 
disseminated transparently

• Brings uniform terminology
• Increases credibility and reassurance



8

What INES does not do…

• Does not replace the existing national criteria 
for the reporting of events

• Cannot be used to compare safety or 
regulatory programs between countries

Presenter
Presentation Notes
INES is not a reporting system. It puts a rating on events that need to be reported. Each country has its own reporting criteria



It cannot be used for safety comparison because:

 each country’s reporting criteria are different, so the number of events being considered is different

 it is impossible to ensure international consistency in rating at the level 0/1 boundary

 there are too few events at level 2 to be statistically significant

 Voluntary rating of events
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Previous INES Events

Chernobyl 

Presenter
Presentation Notes
Most of these events will be well known



Kyshtym was a large reprocessing facility: explosion

WIndscale was a gas cooled reactor in UK

Goiana was a large source that was spread

TMI was a core melt in US

Tokai was a criticality accident in Japan

Vandellos was a major fire at a Spanish reactor

The level 2 event is a generic description



It is helpful here to add any other events well known to the audience – perhaps from the country where the training is taking place
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Kyshtym
• A violent explosion on 29th September 1957 in 

the southern Urals, in a highly active waste 
tank

• The explosion resulted from failure of the 
cooling system in the tank

• Contaminated a large area (>1000 km2) later 
called the "Kyshtym footprint“

• 90% fell in the vicinity of the tank, whereas the 
remaining activity (74,000 TBq) formed a 
kilometer-high radioactive cloud

Previous INES Events

Presenter
Presentation Notes
At the Chelyabinsk-40 complex, involving dry nitrate and acetate salts in a waste tank containing highly active waste, contaminated an area later called the "Kyshtym footprint“

	90% fell in the vicinity of the tank, whereas the remaining activity 2.2 Million CI (74,000 TBq) formed a kilometer-high radioactive cloud

about 20 Million Ci (740,000 TBq) of radioactive products 

	270,000 inhabitants of the area; evacuation 



>>>The explosion resulted from failure of the cooling system in the tank
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Goiânia

Previous INES Events
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INES Examples of Previous Events
Event Rating

Chernobyl (1986) 7
Kyshtym (1957) 6
Windscale (1957) 5
Goiâna (1987) 5
Three mile island (1979) 5
Tokaimura (1999) 4
Vandellos (1989) 3
Industrial radiographer worker 
overexposure
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Presenter
Presentation Notes
Most of these events will be well known



Kyshtym was a large reprocessing facility: Large explosion in a highly active waste tank 

 on 29th September 1957 in the southern Urals,  The explosion resulted from failure of the cooling system in the tank.

    Contaminated a large area (>1000km2,) 90% fell in the vicinity of the tank, whereas the remaining activity (74,000 TBq) (2 Million Ci) formed a kilometer-high R/A cloud



Windscale (now Sellafield) was an air-cooled graphite Rx pile in UK involved an external release of R/A fission products (700 TBq) (20,000 Ci).  Based on off-site impacts it was a level 5.



Goiâna: a dismantled 137Cs source (51 TBq) (1375 Ci) that resulted in wide-spread contamination 



TMI  was a core melt resulting in a severely damaged reactor core.  Off site release was very limited.



Tokaimura was a criticality accident in Japan



Vandellos was a major fire at a Spanish reactor – Did not result in an external release of radioactivity, nor was there damage to the reactor core or contamination on site. However, the damage to the plant’s safety systems due to fire degraded the defence in depth significantly. 
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Continuously improving:
– Less than 200 users when it started in 2001
– More than 1200 users

• Increasing number of visits to NEWS

– 70 events posted worldwide (2006-08)

http://www-news.iaea.org/news
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Presenter
Presentation Notes
Note: number of registered users about  1500 ( from Member States organizations)



Number of visits from the public site – increases when events are posted in NEWS
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U.S. Experience - INES

NRC responsible for licensing, inspection & oversight of:
• Nuclear Power Plants
• Gaseous Diffusion Plants
• Fuel Cycle Facilities
• ~3750 Materials licensees in 15 States
• Began limited participation in INES in 1993
• In 2001, NRC increased INES participation to reporting of 

all Level 2 events and above

35 Agreement States 
• Responsible for licensing, inspection & oversight of  

~18,250 Materials licensees
• Began participating in INES in 2002
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Year
Power 

Reactor 
Events

Research 
Reactor 
Events

Fuel 
Cycle 
Events

Materials
Events TOTAL

2004 0 0 0 6 6
2005 2 0 0 9 11
2006 0 1 1 8 10
2007 0 0 0 3 3
2008 0 0 0 4 4

U.S. Experience – INES 2004-08
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U.S. Experience – INES 2004-08

Summary of Materials Events (30)

Year Radiography Radiation 
Sources Irradiators

2004 2 3 1

2005 8 1 0

2006 6 2 0

2007 2 1 0

2008 3 1 0
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U.S. Experience – INES 
2004 – 2008

Distribution on INES Scale

LEVEL
Number of 

Events

0 1
1 4
2 28
3 1
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InternationalInternational
Reporting Reporting 

TransparencyTransparency

Prompt Prompt 
CommunicationCommunication

Lessons LearnedLessons Learned

WebsiteWebsite
ListserverListserver

Authoritative Authoritative 
Information on Information on 

Radiation EventsRadiation Events

Uniform Uniform 
TerminologyTerminology

Conclusions
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Thank you! 
Come visit us at

www.nrc.gov
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