
Unclassified NEA/CSNI/R(2001)8

Organisation de Coopération et de Développement Economiques
Organisation for Economic Co-operation and Development 07-Nov-2002
___________________________________________________________________________________________

English text only
NUCLEAR ENERGY AGENCY
COMMITTEE ON THE SAFETY OF NUCLEAR INSTALLATIONS

PROCEEDINGS OF THE ICDE WORKSHOP ON QUALITATIVE AND QUANTITATIVE USE OF
ICDE DATA

Held in Stockholm, Sweden on 12-13 June 2001

The complete version in only available in pdf format.

JT00134794

Document complet disponible sur OLIS dans son format d’origine
Complete document available on OLIS in its original format

N
E

A
/C

SN
I/R

(2001)8
U

nclassified

E
nglish text only

 



NEA/CSNI/R(2001)8

2

ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT

Pursuant to Article 1 of the Convention signed in Paris on 14th December 1960, and which came into force on 30th
September 1961, the Organisation for Economic Co-operation and Development (OECD) shall promote policies designed:

− to achieve the highest sustainable economic growth and employment and a rising standard of living in Member
countries, while maintaining financial stability, and thus to contribute to the development of the world economy;

− to contribute to sound economic expansion in Member as well as non-member countries in the process of economic
development; and

− to contribute to the expansion of world trade on a multilateral, non-discriminatory basis in accordance with
international obligations.

The original Member countries of the OECD are Austria, Belgium, Canada, Denmark, France, Germany, Greece,
Iceland, Ireland, Italy, Luxembourg, the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, the United Kingdom
and the United States. The following countries became Members subsequently through accession at the dates indicated hereafter:
Japan (28th April 1964), Finland (28th January 1969), Australia (7th June 1971), New Zealand (29th May 1973), Mexico (18th
May 1994), the Czech Republic (21st December 1995), Hungary (7th May 1996), Poland (22nd November 1996), Korea (12th
December 1996) and the Slovak Republic (14 December 2000). The Commission of the European Communities takes part in the
work of the OECD (Article 13 of the OECD Convention).

NUCLEAR ENERGY AGENCY

The OECD Nuclear Energy Agency (NEA) was established on 1st February 1958 under the name of the OEEC
European Nuclear Energy Agency. It received its present designation on 20th April 1972, when Japan became its first
non-European full Member. NEA membership today consists of 28 OECD Member countries: Australia, Austria, Belgium,
Canada, Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Luxembourg,
Mexico, the Netherlands, Norway, Portugal, Republic of Korea, Slovak Republic, Spain, Sweden, Switzerland, Turkey, the United
Kingdom and the United States. The Commission of the European Communities also takes part in the work of the Agency.

The mission of the NEA is:

− to assist its Member countries in maintaining and further developing, through international co-operation, the
scientific, technological and legal bases required for a safe, environmentally friendly and economical use of nuclear
energy for peaceful purposes, as well as

− to provide authoritative assessments and to forge common understandings on key issues, as input to government
decisions on nuclear energy policy and to broader OECD policy analyses in areas such as energy and sustainable
development.

Specific areas of competence of the NEA include safety and regulation of nuclear activities, radioactive waste
management, radiological protection, nuclear science, economic and technical analyses of the nuclear fuel cycle, nuclear law and
liability, and public information. The NEA Data Bank provides nuclear data and computer program services for participating
countries.

In these and related tasks, the NEA works in close collaboration with the International Atomic Energy Agency in
Vienna, with which it has a Co-operation Agreement, as well as with other international organisations in the nuclear field.

© OECD 2002
Permission to reproduce a portion of this work for non-commercial purposes or classroom use should be obtained through the Centre français
d’exploitation du droit de copie (CCF), 20, rue des Grands-Augustins, 75006 Paris, France, Tel. (33-1) 44 07 47 70, Fax (33-1) 46 34 67 19, for
every country except the United States. In the United States permission should be obtained through the Copyright Clearance Center, Customer
Service, (508)750-8400, 222 Rosewood Drive, Danvers, MA 01923, USA, or CCC Online: http://www.copyright.com/. All other applications for
permission to reproduce or translate all or part of this book should be made to OECD Publications, 2, rue André-Pascal, 75775 Paris Cedex 16,
France.
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 COMMITTEE ON THE SAFETY OF NUCLEAR INSTALLATIONS
 

The Committee on the Safety of Nuclear Installations (CSNI) of the OECD Nuclear Energy
Agency (NEA) is an international committee made up of senior scientists and engineers. It was set up in
1973 to develop, and co-ordinate the activities of the Nuclear Energy Agency concerning the technical
aspects of the design, construction and operation of nuclear installations insofar as they affect the safety of
such installations. The Committee’s purpose is to foster international co-operation in nuclear safety among
the OECD Member countries.

The CSNI constitutes a forum for the exchange of technical information and for collaboration
between organisations, which can contribute, from their respective backgrounds in research, development,
engineering or regulation, to these activities and to the definition of the programme of work. It also reviews
the state of knowledge on selected topics on nuclear safety technology and safety assessment, including
operating experience. It initiates and conducts programmes identified by these reviews and assessments in
order to overcome discrepancies, develop improvements and reach international consensus on technical
issues of common interest. It promotes the co-ordination of work in different Member countries including
the establishment of co-operative research projects and assists in the feedback of the results to participating
organisations. Full use is also made of traditional methods of co-operation, such as information exchanges,
establishment of working groups, and organisation of conferences and specialist meetings.

The greater part of the CSNI’s current programme is concerned with the technology of water
reactors. The principal areas covered are operating experience and the human factor, reactor coolant system
behaviour, various aspects of reactor component integrity, the phenomenology of radioactive releases in
reactor accidents and their confinement, containment performance, risk assessment, and severe accidents.
The Committee also studies the safety of the nuclear fuel cycle, conducts periodic surveys of the reactor
safety research programmes and operates an international mechanism for exchanging reports on safety
related nuclear power plant accidents.

In implementing its programme, the CSNI establishes co-operative mechanisms with NEA’s
Committee on Nuclear Regulatory Activities (CNRA), responsible for the activities of the Agency
concerning the regulation, licensing and inspection of nuclear installations with regard to safety. It also co-
operates with NEA’s Committee on Radiation Protection and Public Health and NEA’s Radioactive Waste
Management Committee on matters of common interest.

* * * * * * * * * * * *

The opinions expressed and the arguments employed in this document are the responsibility of
the authors and do not necessarily represent those of the OECD.

Requests for additional copies of this report should be addressed to:

Nuclear Safety Division
OECD Nuclear Energy Agency
Le Seine St-Germain
12 blvd. des Iles
92130 Issy-les-Moulineaux
France
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8.30 – 9.10 Opening remarks
SKI, NRC, OECD/NEA

Qualitative Insights
Chairman : Dave Roberts

09.15 – 09.45 Use of CCF insights in inspection and maintenance
P. Baranovsky (NRC)

09.45 – 10.15 Generic insights from data collected in the ICDE project.  How can the
findings best be conveyed for inspection and maintenance
W. Werner (SAC)

10.45 – 11.15
Qualitative insights from ICDE data.
D. Roberts/I. Morris (NII)

Quantification:  Event Interpretation
Chairman : Albert Kreuser

12.30 – 13.00 Quantitative assessments and applicability of CCF events.  Use of data for
other plants
A. Kreuser (GRS)

13.00 –13.30 Impacts vectors – construction and linkage of CCF data to CCF quantification
T. Mankamo (Avaplan)

13.30 – 14.00 Models assumptions and estimation technique with the focus on the role of
ICDE in the future
J. Vaurio (Fortum)

14.15 – 14.45 Possible Improvement of ICDE guidelines according to influences from
KOLA NPP dependency analysis.
G Johansson (ES-Konsult)

14.45 – 15.15 CCF Analysis in PSA at IPSN.  Overview of methodology used for modelling
CCFs in PSA
J. Tirira (IPSN)

15.15 – 15.45 CCF Analysis in progress at EdF.  Overview of EdF involvement in qualitative
CCF analysis, e.g. control rod application
Dominique Vasseur (EdF)
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Quantification:  Models parameters
Chairman : Dale Rasmuson

15.45 – 16.15 Parameter estimation within the activities of the Nordic CCF Group
G. Johansson (ES-konsult)

16.15 – 16.45 An analysis of piping degradations and failures as the root cause of common
cause failure mechanisms in redundant safety systems
B.O.Y. Lydell (ERIN)

16.45 – 17.15 The use of the data in quantification in safety analysis
D. Rasmuson (NRC)

17.15 – 18.00 Sum-up and discussions about the presentations the first day
All session leaders, Lennart Carlsson, participants



NEA/CSNI/R(2001)8

8

Wednesday, June 13, 2001
Workshop

***************

Group 1 - Qualitative insights
Groups 2 – Quantitative insights / Guidelines

Group 3 – Parameter estimations

***************

Summary and Conclusions of workshop
Chairman : P. Baranovsky

Group leaders: 1, 2, 3
And workshop participants

Thursday, June 14, 2001
ICDE meeting

***************

According to the ordinary ICDE agenda

Friday, June 15, 2001
ICDE meeting

***************

According to the ordinary ICDE agenda
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 1. INTRODUCTION

Common-cause-failure (CCF) events can significantly impact the availability of safety systems of nuclear
power plants. In recognition of this, CCF data are systematically being collected and analysed in several
countries, e.g. in Germany, France, Sweden and the United States

A serious obstacle to the use of national qualitative and quantitative data collections by other countries is
that the criteria and interpretations applied in the collection and analysis of events and data differ among
the various countries. A further impediment is that descriptions of reported events and their root causes,
which are important to the assessment of the events, are usually written in the native language of the
countries where the events were observed.

Preparation for ICDE project was initiated in August of 1994. Swedish and US Nuclear Power
Inspectorates (SKI and NRC) identified the need to establish an international project aiming at collection
and analysis of CCF data for key components of the main safety systems at for world’s nuclear power
plants and further exchange of these data between participating countries.� Since April 1998, the
OECD/NEA has formally operated the project. The Phase II with an agreement period 2000-2002 will be
continued with a new phase. The agreement for the phase III covers the period 2002-2005.

As for the end of phase II data collection, analysis and exchange have been performed for centrifugal
pumps, diesel generators, motor-operated valves, safety & relief valves, check valves and batteries. Final
reports for centrifugal pump, diesel generators motor-operated valves and safety relief valves have been
developed.

Member countries, which formed the ICDE Working Group under the Phase II Agreement of OECD/NEA
and the organisations representing them in the project group, were as of 2001:

Canada - AECB
Finland - STUK
France - IPSN
Germany - GRS
Spain - CSN
Sweden - SKI
Switzerland - HSK
United Kingdom - NII
United States - NRC

The objective with the ICDE activity is to provide a framework for a multinational co-operation in order
to:

•  to generate qualitative insights on root causes of CCF events that can be used to derive provisions for
preventing CCF events, or for mitigating their consequences, should they occur.
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•  to establish an international working group on a long term basis which will collect and analyse CCF
events

•  to generate the framework for efficient experience feedback on CCF phenomena and on defence
against CCF

 Closely related to the ICDE project, a workshop was organised by the Committee on the Safety of Nuclear
Installations (CSNI) of the OECD Nuclear Energy Agency (NEA) in June 2001 in Stockholm. The idea
was to discuss the qualitative and quantitative insights gained in collecting and using CCF data. The
workshop was hosted by the Swedish Nuclear Power Inspectorate SKI, and it gathered a large audience of
researchers, regulators and industry representatives. The findings of the discussions and the papers of the
workshop are presented in these proceedings.
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2. PROPOSALS AND INSIGHTS FROM THE DISCUSSION GROUP 1 

Task: To consider what improvements could be made to assist in the production of
qualitative information and the production of qualitative reports.

There was a discussion about the limitations of the ICDE database in terms of the quality and scope of
information and difficulties encountered when attempting to sort and analyse data.

The following proposals were made for changes to the Database and information supplied to the Database.

1. Coded fields should be searchable. Currently not all the coded fields in the ICDE database are
searchable, which makes the analysis very difficult.

2. There should be additional guidance i.e. standard definitions for Coded Field terms. This would
remove ambiguity and increase the accuracy of the field. Not all coded values of fields are defined
in the coding guidelines.

3. Change the field C13 from "OTHER" to "CODING JUSTIFICATION" to include information on
corrective action and preventative action. It is not always obvious why a record has been coded the
way it has and this information is often very useful in  understanding the nature of the event.

4. Consider having ICDE Coding Guidelines in the Database as a "POP-UP" text to aid coding during
data input. This would be useful to the input stage of the process to ensure that the guidelines are
accurately followed. The downside of this is that cost of maintaining the help files for each
database particularly if the ICDE change a generic coding guideline.

5. In Database Fields C5 and C7, provide more guidance on what information should be supplied.
Expand the bullet points as to what is expected under the headings in the guidelines to include a
good definition and description of the possible inputs to these fields.

6. If possible, include more information on Direct and Root causes. Root causes are often missed and
represent the most useful information when considering actions that would prevent or have
mitigated this CCF.

7. The date when information was entered (not only the event date) should be accessible. This can be
an automatic field. This will be useful in understanding what has changed in the database since the
last release.

8. Group State Information to be accessible from the Database to include "ALL FAILED", "NONE
FAILED" and "AT LEAST ONE FAILED". When doing analysis on the data a useful
categorisation is to consider the degree of impact on the system. Since the data records the state of
each component and different reactors may use, two three, four or more train systems, it is very
difficult to automatically identify when complete systems have failed. For example a search of CC
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would reveal when two train systems have completely failed but not three or four train systems.
This change would therefore enable the analysis to be considerably less onerous.

9. Provide completed component databases to each country as a master not a replica. Since the
databases are transmitted as a replica they have considerably more fields than are required for
analysis (since they include fields to control replication). They are also write protected which
prevents the analyst from adding fields for analytical purposes and writing queries and reports.
Making Master databases the default end product would make the analysis process easier.
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3. PROPOSALS AND INSIGHTS FROM THE DISCUSSION GROUP 2 

Task: To consider improvements of the ICDE database for Quantitative insights and
Guidelines

The participants analysed some example records (Observed Population Records (CCCG) and CCF Event
Records) of the ICDE database. The aim of the analysis was to find out whether there are proposals for
further improvement of the database and the quality of information stored in it. The analysis resulted in the
following recommendations for coding guides and database:

a)   Recommendations, which are easy to implement and which do not affect the database structure

•  Homogenise format of print outputs for "CCCG Records" and "CCF Event Records" for the
different component databases

- use accurate names of fields, e.g. for G6 - number of components in Observed population
C4 - number of exposed components

- C4 is missing in print output from MOV database (event records)

•  Add a sequential number in GO Identifier for CCCG records to allow for unique CCCG records
within one system and one type of component if several clearly distinguishable subsets exist

•  Change word "failure" to "impairment" in all Coding Guides, e.g. for field C14 (time factor), C10
(coupling factor), C11 (shared cause factor), C12 (corrective actions)

•  Restrict observed populations to one system in General Coding Guide (page 8, G 1)

Remark: General Coding Guides: table of content is missing C14

b)   Recommendations, which need major effort:

• Improve existing items in check list of field C 05 (Event description) in General Coding Guide

- add examples
- describe expressions like "conditioning event", "trigger event"

• Coding is sometimes not consistent with event descriptions, therefore

- make codes simpler for "Root Cause", "Coupling Factor", "Corrective Action": reduce
number of choices for each field or introduce hierarchical codes

- check: which codes are really used

• Move subcomponent classification from analysis part to data collection part

- add description of boundaries of subcomponents in coding guide (component specific ones)

Observation: in some CCCG records parts of or all statistical information is missing.
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4. PROPOSALS AND INSIGHTS FROM THE DISCUSSION GROUP 3

Task: Suggestions for improvements in the database for Quantification purposes

1. The ICDE Database should provide information needed for the quantification methods used in
the participating countries.

•  All fields should be complete.
•  Database should be quality assured

SUGGESTIONS TO IMPROVE THE DATABASE:

a) Add a field to the Database to distinguish between a CCF event and an interesting event

b) Add a field to the Database to identify complete CCF events.

c) Make sure each field is coded (Unknown versus an empty field). There should not be any
empty fields.

2. Developing a "pseudo plant-specific” Database

•  Need to develop guidance on "tailoring" events for the target plant (e.g., use of the
applicability factor, guidance on evaluating CCF defences).

•  Need to perform an empirical study of mapping up and down to verify the concepts

•  Need to assess the role of demand-based versus time-based estimates in risk-informed
decision making.

•  Need to develop guidance on the "amount" of data needed for a "good" estimate.

•  Need to develop guidance on the estimation of impact vectors and how to treat the
uncertainty in them.

3. Survey of Quantification Methods

•  ICDE should conduct a survey of countries to see what CCF quantification methods they
use. This should include the following:

Description of the method
Parameters to be estimated
Input data required
How the ICDE Database compares with the data needs
What CCF methods are used for high redundancy configurations

•  A controlled benchmark exercise should be performed
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4. Use of Different Databases for Single Events and CCFs

•  ICDE needs to develop guidance on the proper way to use data from different databases.

•  ICDE needs to develop guidance on how to augment an existing CCF database with CCF
data from another CCF database.

5. Qualitative CCF Insights

6. Other Comments

•  Each country should share their experiences with providing information to the utilities.

•  There are inconsistent definitions in the General Coding Guidelines (e.g., observed
population, use of term “degraded failure”).
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6. PRESENTATIONS

Qualitative Insights

•  Use of CCF insights in inspection and maintenance
P. Baranovsky (NRC)

•  Generic insights from data collected in the ICDE project.  How can the findings best be conveyed for
inspection and maintenance
W. Werner (SAC)

•  Qualitative insights from ICDE data.
D. Roberts/I. Morris (NII)

Quantification:  Event Interpretation

•  Quantitative assessments and applicability of CCF events.  Use of data for other plants
A. Kreuser (GRS)

•  Impacts vectors – construction and linkage of CCF data to CCF quantification
T. Mankamo (Avaplan)

•  Models assumptions and estimation technique with the focus on the role of ICDE in the future
J. Vaurio (Fortum)

•  Possible Improvement of ICDE guidelines according to influences from KOLA NPP dependency
analysis.
G Johansson (ES-Konsult)

•  CCF Analysis in PSA at IPSN.  Overview of methodology used for modelling CCFs in PSA
J. Tirira (IPSN)

•  CCF Analysis in progress at EdF.  Overview of EdF involvement in qualitative CCF analysis, e.g.
control rod application
D. Vasseur (EdF)

Quantification:  Models parameters

•  Parameter estimation within the activities of the Nordic CCF Group
G. Johansson (ES-konsult)

•  An analysis of piping degradations and failures as the root cause of common cause failure mechanisms
in redundant safety systems
B.O.Y. Lydell (ERIN)

•  The use of the data in quantification in safety analysis
D. Rasmuson (NRC)
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