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Nuclear power plant operational experience has been used for many years in order to improve
the safety of nuclear facilities throughout the world. In the European Union, a regional
Clearinghouse on Operational Experience Feedback for Nuclear Power Plants has been estab-
lished to enhance nuclear safety through improvement of the use of lessons learned from op-
erational experience. The EU Clearinghouse is organized as a network operated by a central-
ized office located at the Joint Research Centre of the European Commission and currently
gathering nine European Safety Authorities and two major European Technical Support Or-
ganizations. Two years of operation of the EU Clearinghouse have shown the benefits of the
common initiative and further areas of development have been identified. Among them, the
need for further development of in depth analyses of dedicated families of operational events
has been highlighted. The present paper describes the history of the initiative, the current
work areas being developed and corresponding priorities for further improvement of the use
of lessons learned from operational experience in the European Union.
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INTRODUCTION

Lessons learnt from the operational experience
are extensively used to improve nuclear power plant
(NPP) safety worldwide. In the USA, after the discov-
ery of significant corrosion of the reactor vessel head
at the David-Besse NPP in 2002 [1], initiatives have
been taken to improve the effectiveness of the opera-
tional experience feedback process namely through
the establishment of a centralised Operational Experi-
ence Clearinghouse at the US-NRC [2, 3]. At the con-
ference on Improving Nuclear Safety through Operat-
ing Experience Feedback that was held in Germany
2006 [4], the EU countries operating nuclear reactors
have suggested that at Community level EU countries
may benefit from pulling together their efforts to en-
hance the effectiveness of the operational experience
feedback (OEF) process and have discussed the possi-
bility of establishing a similar mechanism for EU re-
gion.

Following that conference, the Finnish Nuclear
Safety Regulatory Authority approached members of
the Western European Nuclear Regulators’ Associa-
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tion (WENRA), Technical Support Organizations
(TSO) of European regulatory authorities as well as
the European Commission (EC), to encourage and ex-
plore the possibility of establishing a centralised Euro-
pean Clearinghouse for further improving NPP opera-
tional experience feedback.

Recognizing the importance of this safety issue,
it was suggested by some EU member states (MS) that
the Joint Research Centre (JRC) of the EC may play
the central role in establishing and running of an EU
Clearinghouse for Operational Experience Feedback
for the benefit of all MS. It felt important to use well
established JRC working mechanisms and means, as
well as available EU countries and JRC technical ex-
pertise in the field in order to promote better co-opera-
tion, more effective use of the limited national re-
sources of the MS and strengthening the EU
capabilities for operational experience analyses and
dissemination of the lessons learnt. In 2008, the EU
Clearinghouse on OEF for NPP was launched and a
centralised office was established at the JRC [5, 6].

Currently, regulatory authorities from Finland,
Hungary, The Netherlands, Lithuania, Romania,
Slovenia, and Switzerland are members of the EU
Clearinghouse. Regulatory Authorities from Spain
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and the Czech Republic joined the EU Clearinghouse
as observers as well as TSO from France and Germany
(IRSN and GRS). Discussions are underway to in-
volve other European safety authorities.

OBJECTIVES OF THE EU CLEARINGHOUSE

The creation of a centralised EU Clearinghouse
provides an integrated approach to the research
needed to strengthen the Community capabilities for
assessment of operational experience of EU NPP and
to promote development of tools and mechanisms for
improved application of the lessons learned, with the
following main goals:

— improvement of EU NPP safety through strength-
ening co-operation between EU regulatory authori-
ties, TSO, and the international OE community to
collect, evaluate, and share NPP operational events
data and apply lessons learnt within the framework
of a European network on NPP,

— istablishment of European best-practice for as-
sessment of NPP operational events, through the
use of state-of-the-art methods, assessment tools
and information gathered from different national
and international resources, such as EU Regula-
tory Authority event reporting systems, NRC Op-
erational Experience Clearinghouse, EU TSO, the
Incident Reporting System (IRS) jointly operated
by IAEA and OECD/NEA, efc., and

— strengthening EU resources in OE, by provision
of a permanent EU staff core group, which to-
gether with a number of representatives from in-
terested EU regulatory authorities (assigned as de-
tached national experts on a rotational principle
and voluntary basis for a fixed period) ensures the
cost effective analyses and implementation of op-
erational experience feedback to the EU MS par-
ticipating in the project. The establishment of in-
ternational networking between experts who are
involved in OEF, as well as direct links with inter-
ested EU regulatory authorities and the participa-
tion of EU TSOs is essential.

ORGANISATION OF THE
EU CLEARINGHOUSE

The EU Clearinghouse is organised as a regional
network gathering safety authorities from the EU re-
gion and operated by a centralised office located at the
Institute for Energy of the Joint Research Centre
(Petten, The Netherlands).

The work programme is prepared by the central-
ised office in co-operation with the safety authorities
participating; it is approved by the safety authorities,
and executed by the centralised office with the support
of the safety authorities and TSO when necessary.

DEVELOPMENT AREAS AND PRIORITIES

In co-operation with the MS safety authorities
participating to the EU Clearinghouse, areas where a
community approach could lead to significant added
value have been identified and prioritised. The result
of this process is presented in detail hereunder:

e statistical trend analysis of OE databases. In order
to identify the major families of safety significant
and recurring events, statistical trend analyses of
several OE databases are being performed in order
to identify the areas on which the efforts should be
focussed in the future. This task will allow further
refining the strategic approach of the EU Clear-
inghouse, and

e preparation of topical studies providing in-depth
assessment of preselected subjects related to NPP
operational experience. In 2008, two topical stud-
ies have been performed. The TAEA/OECD/NEA
Incident Reporting System (IRS) was chosen as a
reference database for identification of events cor-
responding to the technical field scrutinised: dis-
turbance in the grid with reference to the Forsmark
event [7] and reactivity management events with
reference to the Shika-1 criticality incident [8-10].
After approval by the EU Clearinghouse mem-
bers, both reports have been made available in the
IRS website by the IAEA. In 2009, two topical
studies have been performed, covering:

— maintenance related events. Recent trend in NPP
seemed to show that maintenance was a signifi-
cant contributor to events. The in-depth study
performed confirmed this opinion by showing
that more than 1 event reported on 4 were mainte-
nance related. Moreover, 25% of these mainte-
nance related events involved common mode
failures. The predominant root causes identified
for maintenance related events were problems re-
lated to written procedures (missing/out-
dated/wrong/inadequate procedure or procedure
not followed), problems related to the surveil-
lance and testing programmes, the training and
qualification of the staff, and the supervision of
the work. The report addresses present chal-
lenges in maintenance, and gives recommenda-
tions taking into account the lessons learned from
the events analysed, and

— fuel damaging events. An in-depth analysis of
approximately 170 event reports over three de-
cades was performed by the EU Clearinghouse.
The scope of the study covered three main
sub-families: in-core events (i. e. events with the
fuel in the reactor core), fuel handling events
and events related to the storage of fuel. Asmen-
tioned in [11], failures of fuel assemblies show
that, in addition to leading to long shutdown and
loss of electricity production, they may have po-
tential serious consequences in terms of con-
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tamination and nuclear safety. For in-core
events, the study showed that fuel manufactur-
ing and design improved a lot in the last decade,
but also that more demanding operating condi-
tions (higher burnups, mixed cores, etc.) often
reduced the benefits of this positive evolution.
For each of the three sub-families of fuel-dam-
aging events, lessons learned have been identi-
fied and recommendations have been provided.
In December 2009, a decision was taken on an
ambitious programme of new topical studies and sup-
ported by the MS safety authorities participating to the
EU Clearinghouse. Among many potential topics, six
topical families were prioritised on the basis of their
safety significance and of their potential for generic
lessons learned. As a result the following topical stud-
ies are currently under development:

— events related to construction and commissioning
of NPP [12]. This study is strongly supported by
countries embarking on the construction of new
NPP units. It covers events detected both during
on-going NPP constructions (Olkiluoto NPP unit
3, Flamanville NPP unit 3, others) and experience
accumulated during construction of the past gen-
erations of NPP. In addition, this study will be
used to support the work of the Working Group on
the Regulation of New Reactors of the Nuclear
Energy Agency (NEA) of the OECD,

— external events: the study uses a broad coverage of
external events of both natural and man-induced
origin. Recent data indicate that external hazards
remain a significant source of events in NPP [13].
For this topical study, in addition to the database of
the IRS, national OE databases of France (IRSN)
and Germany (GRS) will be screened for relevant
experience,

— event related to supply of NPP components. This
report analyses events caused by issues in the sup-
ply chain of NPP. It will cover issues related to
both the supply chain control at the level of the
NPP and at the level of the suppliers. Several re-
cent events, namely involving the problem of
quality of supplied components or counterfeit
parts, have increased the significance of this topic.
This study was assigned a top priority among the
different possible topics discussed with the safety
authorities,

— events related to plant modifications. Plant modi-
fications is a sensitive process in NPPs, and in-
sights from recent studies, specialist meetings and
workshops show that the management of plant
modifications still leads to a significant amount of
events [11]. This study was also assigned a top pri-
ority among the different possible topics dis-
cussed with the safety authorities,

— events related to ageing of NPP. As in the Euro-
pean Union many NPP are progressively ap-
proaching the end of their initial design life, and as

for some of them extension of the life is consid-
ered, ageing is definitely a current issue for
European NPP. The Safety Authorities participat-
ing to the EU Clearinghouse naturally considered
this topic as being a priority area to be developed,
and

— loss of safety-classified electrical equipment due
to generator high voltage peak: this study covers
two events that recently occurred in Europe,
showing strong similarities and having as initiator
an overvoltage at the level of the generator.

Moreover, the safety authorities supported the
idea of the development of a study analysing experi-
ence from NPP in decommissioning stage. However,
preliminary work seems to show that the available in-
formation and data on this topic is rather low com-
pared to NPP in operation and that the lack of available
data could possibly jeopardize the study.

In addition to the IRS database, for some of the
on-going topical studies, adequate databases of EU
TSO have been selected in order to improve the overall
size of the event reports sample and the subsequent ex-
pertise on the topic, with the support of the TSO con-
cerned.

These seven topics correspond to the priorities
for future development of in-depth analyses of fami-
lies of events, as defined by the EU MS safety authori-
ties participating to the EU Clearinghouse.

e Contribution to improvement of quality of event
reports submitted from the participating countries
to the IRS: to all its members the EU Clearing-
house provides support for the drafting of high
quality IRS reports. In 2008-2009, in support of
the national activities of Clearinghouse members,
16 draft event reports were reviewed and en-
hanced for final reporting to the IRS, leading to a
progressive harmonization of the reporting to the
IRS-database. From this task, areas in which fur-
ther improvements in the reporting could be
sought have been identified (e. g. in identifying
corrective actions to be taken by the regulatory
bodies and ascertaining where further analyses
may be required to address the root causes of an
event, efc.) and recommendation to improve the
reporting are being developed for the benefits of
the safety authorities participating to the project.

e Quarterly OE report. In 2009, a quarterly report on
OEF has been initiated in order to disseminate
timely information on worldwide recent signifi-
cant events in NPP. The report is based on screen-
ing of the available public information. Each re-
port contains approximately 3 to 8 safety
significant events having been reported during the
last three months. Events are firstly shortlisted us-
ing basic criteria and the final selection is made by
a selection committee in a Committee meeting,
namely on the base of their real or potential safety
significance and on the usefulness of the lessons
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learned for European NPP. The quarterly report is
published on the web site of the EU Clearinghouse
[14].

e Database: a European Clearinghouse centralised
Data base has been developed in order to ensure
long term storage of OE related information. The
database allows storing of events reports (stan-
dard event reports but also low level events and
near misses), feedback reports, and additional re-
lated documentation. It incorporates advanced in-
vestigative and analytical assessment capabilities
facilitating the data analysis, trend identification
tools and uses a user-friendly interface. The data-
base is accessible to the Clearinghouse members
using a restricted web portal.

e A web site has been developed in order to enhance
the communication and the sharing of information
between the Clearinghouse members. It comprises
a public part gathering general information about
the project and documents open to external publi-
cation, and a working area restricted to the Clear-
inghouse members. The working area is used to
disseminate the deliverables of the Clearinghouse
to the MS safety authorities participating.

Further to these activities, the EU Clearinghouse
is participating to several international cooperation
projects on OE, mainly through the OECD-NEA
working groups and the IAEA, in order to exchange
information on operational experience and co-ordi-
nate the work programme of the EU Clearinghouse
with existing international activities.

CONCLUSIONS

In 2008, on request of several EU Member
States, a regional Clearinghouse on OEF for NPP was
created in Europe in order to enhance nuclear safety
through improvement of the use of lessons learned
from OE. There was a clear potential for enhancement
of the European process used for the NPP operational
experience feedback. The experience of US NRC has
shown that the establishment of a centralized OE
clearinghouse for a particular region in the world can
yield significant benefits both in terms of optimized
use of resources and improved feedback of significant
lessons learnt at NPP. Due to specificity of the differ-
ent regulatory regimes in the EU, significant diversity
of the NPP designs and number of different languages
used, the establishment of the EU centralized clearing-
house was more complicated and challenging and
needed strong support and commitment from the EU
regulators.

The EU Clearinghouse has now been launched
and is in operation. A centralised office has been set up
at the JRC and scientific and technical work has been
initiated for the benefits of the safety authorities par-
ticipating to the project. In 2009, an agreement was

achieved with EU TSO, leading to launch significant
technical co-operation. The importance of the activi-
ties performed by the centralised office has been ac-
knowledged by the Clearinghouse members. Two
years of operation of the EU Clearinghouse have
shown the added value of the initiative and further ar-
eas of development have been identified. As a result,
an ambitious work programme was decided for 2010
and beyond by the MS safety authorities, and the prior-
ities and further development areas have been defined.
Among them, 7 topical families of events have been
prioritised for 2010 and beyond: events related to con-
struction and commissioning of new NPP, external
events, events related to supply of NPP components, to
plant modifications, to ageing, to loss of safety
classified electrical equipment due to high generator
voltage, and to decommissioning of NPP.

REFERENCES

[1]  Lyons, P. B., Improvement to the US-NRC Operating
Experience Program, International Conference on
Operational Safety Performance, IAEA, November,
Vienna, 2005

[2]  *** US-NRC Fact Sheet, Improvements Resulting
from David-Besse Incident

[31 Ross-Lee, M. J., US NRC Clearinghouse on Opera-
tional Experience, Proceedings, Conference on Im-
proving Nuclear Safety through Operating Experi-
ence Feedback, Cologne, Germany, 2006

[4] *** TAEA, 2007, Proceedings, Conference on Im-
proving Nuclear Safety through Operating Experi-
ence Feedback, Cologne, Germany, 2006

[51 Ranguelova, V., Bruynooghe, C., Noél, M., European
Clearinghouse on Nuclear Power Plants Operational
Experience Feedback, Kerntechnik, 2010 (in press)

[6] Manna, G., Debarberis, L., Bucalossi, A., May, R.,
Bicth, M., de Santi, G., JRC Activities in Nuclear
Safety, Nuclear Technology & Radiation Protection,
24 (2009), 1, pp. 18-28

[71 Duchac, A., Report on the Event of July 25, 2006 at
the Forsmark Nuclear Power Plant Unit 1" in Sweden
and the Countries’ Responses to the Event, EC JRC,
IE Petten, The Netherlands, Report Published on the
TAEA/IRS Web Site, 2008

[8] Bruynooghe, Ch., Report on Incidents Related to Re-
activity Management, Example of the Shika-1 Event
on June 18™ 1999 and Countries’ Responses to the
Event., EC JRC, IE Petten, The Netherlands, Report
Posted at the IAEA/IRS Web Site, 2008

[9] Bruynooghe, Ch., Noél, M., European Clearing-
house: Contributing Factors to Incidents Related to
Reactivity Management, Progress in Nuclear Energy,
doi:10.1016/j.pnucene.2009.10.004

[10] Bruynooghe, Ch., Noé€l, M., European Clearinghouse
—Incidents Related to Reactivity Management — Con-
tributing Factors, Failure Modes and Corrective Ac-
tions”, ATW — International for Nuclear Power, 54
(2009), 10

[11] *** Nuclear Power Plant Operating Experience from
the IAEA/NEA Incident reporting system 2002-2005,
OECD, ISBN 92-64-02294-5, 2006

[12] Noél, M., Zerger, B., Vuorio, U., Extensive Analysis
of Worldwide Events Related to the Construction and
Commissioning of Nuclear Power Plants, Lessons



M. Noél: European Clearinghouse — Development Areas and Priorities ...

156 Nuclear Technology & Radiation Protection: Year 2010, Vol. 25, No. 2, pp. 152-156
Learned and Recommendations, Presented at the [14] *** Web Site of the EU Clearinghouse:
CNRA International Workshop on New Reactor Sit- http://clearinghouse-oef.jrc.ec.europa.eu.
ing, Licensing and Construction Experience, 2010,
Prague
[13] *** IAEA CS 1 — 09CT289, Working Materials,
Highlights from Incident Reporting System for Received on April 6,2010
Events in 2006-2007, IAEA, 2009 Accepted on June 16, 2010
Mapk HOEJL

EBPOIICKA MHO®OPMAIIMOHU LIEHTAP - OBJACTH
PA3BOJA U INIPUOPUTETU

TToroHcKO MCKYCTBO CTEYEHO PajioM HyK/ICAapHHX eIeKTPaHa FOfMHAMa je KopuirheHo fa ce
M0GObIIIA CHTYPHOCT HYKIEPHUX MOCTPOjerka y cety. Y EBpomnckoj Yauju, pamn nosehama HyKineapHe
CHTYPHOCTH, YCTaHOBJbEH je permoHanHu MH(popManmoHM HeHTap 3a MOBPATHH YTHUIA] ITOTOHCKOT
UCKYCTBa Ha HyKJleapHe enekTpaHe. H(popmanuonu nentap EBporncke YHuje ypabeH je kao Mpeska KojoM
ce ympasJiba U3 IieHTpasie cMelnTeHe y LlenTpy 3npyskenux ucrpaxknsama EBponcke Komucnuje, xkoja caja
OKYIIJba JIEBET EBPOIICKUX YIIpaBa 1 fiBe HajBehe eBporicke opranm3anyje 3a TEeXHUIKY HoapiiKy. [Tocie aBe
roguHe pana MHpopManmoHOr eHTpa MoKa3ale Cy ce KOPHUCTH Off 3ajeJHIIKAX U MPET03HATE Cy HOBE
obnactu pas3Boja. Meby mwuma, HarnameHa je norpeba fajber pa3Boja AyOJbUX aHANIM3a YCMEPEHHUX Ha
(pammnuje moronckux gorabaja. Y pajy je ommcana NCTOpHja OBE HHUIMjaTUBE, 00IacTn TeKyher paja Koje
ce pas3BWjajy W oAroBapajyhm mpmopmTeTH Aajber MoOOoJblIama Kopuinhewma HaydeHUX JEeKIja U3
MIOTOHCKOT MCKycTBa y EBporickoj YHuju.

Kwyune peuu: HykaeapHa cuzZypHocill, l020HCKO uckycitieo, Eepoiicka komucuja, yeHiiap 30pyiceHux
ucuipaxcuearsa



