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Origins

QECD Muclear Energy Agency
International Atomic Energy Agency

e At the end of the eighties, the Nuclear Power
Plants from many countries reached in terms
of collective exposure [annualy] more than 8
manSv per reactor for the US LWR) and

' ' individual exposures, exceeding regularly
1 st ' several tens of mSv a year and even 50 mSv.
| 1/ Improvements were strongly expected and

required. Favouring exchanges on problems to
be solved and spreading good practices had
e = already appeared as a promising solution and
INFORMATION SYSTEM ON OCCUPATIONAL EXPOSURE a way to implement the ALARA principle,
recommended by ICRP (ICRP Report No:26)
and introduced as a new requirement in the
regulations of many countries.




 The Brookhaven ALARA Centre at the request of the
US Nuclear Regulatory Commission “We suggested,
and the NRC agreed to set up in 1984 the BNL
ALARA Centre” (JB),

 The European Commission “We started to share
with the EC RP experts group” (BL),

e and EDF “What will happen to our workers, when
the circuits will become polluted, corroded and
contaminated?” (JL) had set up international
feedback systems relying on different types of

INFORMATION SYSTEM ON OCCUPATIONAL EXPOSURE data bases'

e The first two systems gave rise to feedback and
information exchange workshops or annual
meetings for the radiological protection specialists
from the plants, while the third focused on
benchmarkinﬁ visits with peers of the best plants as
pointed out through the database.
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LWRs collective dose per reactor was up to 8 manSv per year: “However,
annual collective doses of 10 and more manSv in a year at individual
reactor sites have been frequent and doses of the order of 30-40 manSv
in a year have not been uncommon.” (NEA, 1986)

First steam generator replacement at Surry 2 in 1979 cost 21.41 manSv
for a three loop reactor.

John Baum, who organised the BNL ALARA Centre, indicated that: “The
NRC was very concerned because US plants had the largest collective
doses per plant of any developed country...

“During the ALARA Centre life we organized three international
workshops (1984, 1989 and 1994). They were designed to bring together
nuclear reactor radiation protection specialists from as many countries as
possible, to exchange information on dose control practices and
equipment. We invited the international community as we had so much
to learn from them. The three seminars gave rise to NUREG reports.”

BNL ALARA Centre, under the management of Tasneem Khan, set up
several bibliographical databases. The data sheets and all ALARA Centre
reports were made accessible (1992) through a direct or computerised
fax system. During the decade where it existed, the BNL ALARA Centre
produced around one hundred very informative reports on dose
reduction techniques and dose management tools. It had started to build
a kind of a net for the professionals mainly in North America (with both
utility and regulatory authority representatives), but also with the
participation of some European radiological protection managers. We
can say that with no doubt the ALARA centre input has largely
contributed to the American LWRs dose decrease during the late 80s
gfggrsr; 8 manSv to 3.3 and 2 manSv respectively per LWR in 1990 and
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The European Commission
Club of Radliological
Protection Experts

e At the beginning of the 80s the Radiation Protection
Division from the Directorate General for Health from the
European Commission was advised by the
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) Advisory

Committee for Health and Safety at Workplace” a tri
partite Committee composed of trade unions, employers,

and regulatory authority representatives, as well as by an

Exp@(rt group set up under Article 31 of the Euratom
reaty.

e “..in particular in Germany, showing the increase of
individual and collective doses outagbes in the LWR."The
partial {)ub//shed information available show same cases
for contract workers going from plant to ... also big
differences of collective doses between plants ... it should
bé worthwhile to give to all European NPP radiation

protection managers, the opportunity to better implement

LARA in discussing rekgular/y with each other, and in
performing benchmarking analyses on exposures per job.

For the start of this idea into practice our Division

addressed European BWR and PWR plant managers,

proposing a platform for information exchanges under
the auspices of the CEC withouyt any regulatory authority
participating.” (Klaus Schnuer).

The EC club
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e EDF management set up a worldwide database (at the end
of the 70s, beginning of the 80s) on collective doses for each
reactor and organised many benchmarking site visits to
plants _W|thdgood results. The collection of data as well as its
anal¥5|s and some benchmarking visits were subcontracted
to CEPN, the French ALARA specialists’ team, who confirms
that the'main questions to be answered to were:

o “What will happen to our workers, when the primary
circuits will become polluted, corroded and contaminated?
What lessons can we learn from foreign experiences?

e CEPN demonstrated in analyzin? EDF and world PWRs doses
and dose rates in the database that dose rates were
absolutely not the only major component explaining the
doses.” (Lochard and Pages, 1984). From these results
CEPN demonstrated thatthe time spent in radiation fields
was also essential, and can be modified through the
preparation and planning of the work, training of the
workers, modification of the tools, etc... all that is today
called “Work Management”. It became clear that acting on
the exposure time has also to be considered, in particular
during the operating and dismantling life of the plants, as a
major component of the ALARA programmes. That has
be@[n all along the ISOE lifespan to date a driving force of the
system.
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e NEAs Committee on Radiation Protection and Public
Health (CRPPH) decided in 1989 to set up a pilot
project, called ISOE, aiming for interplant
comparability and promoting international
exchanges on optimisation of radiological
protection.

e “How to convince the other international
organizations that we were not in competition but
complementary and enlarging the existing system?”
(CV), “It was in fact quite difficult to convince my
colleagues from the plants to participate.” (CGL)
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e A proposal: the system would rely on an international

nonanonymous database. with annual collective doses for each
reactor as well as job collective doses, completed with dose rate
indicators and worker exposure times. This would be completed by a
second database with precise descriptions of each reactor
component and way of operating (chemistry...) and a third database
with sheets for each interestini problem in terms of occupational
radiological protection. The other characteristics of the proposal
were: — the members should be mainly the utilities, but also the
regulatory authorities and eventually the wvendors (such as
Framatome, or Westinghouse...); — the NEA should act as a
secretariat and during the pilot phase as chair; — the database should
be run by CEPN acting as Technical Centre for the system.

In October 1988 the French representatives at CRPPH announced
that France was ready to propose one Technical Centre.

“At the right beginning we did not have in mind to have more than
one Technical Centre (CEPN), but soon, having contacted the NRC (as
well as all the regulatory authority particigants in the CRPPH), they
told us then that they had a system run by BNL ALARA Centre. We
entered then in contact with John Baum, and BNL proposed itself as a
second Technical Centre for North America.” (Christer Viktorson)

By the end of 1988, John Baum had joined the brainstorming group,
and proposed to set up two more databases dealing with dose
reduction techniques according to its experience. Therefore it was
mentioned in the June 1989 proposal that “the project is supported
by two Technical Centres, the CEPN in France, and the BNL in the
USA”, the first being in charge of the dose database management, the
second of dose reduction techniques.
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A spider net covering now nearly all NPPs in the
world, with a regional type of organisation to
efficiently cover the world.

e 1990-1992: the launching period
e Belgium, Finland, France, Germany, Spain,
Sweden, Switzerland, and the Netherlands.

* French EDF provided the first ISOE chair:
Philippe Rollin.

e British GCRs never agreed to participate.

e Canadian utilities were also immediately
e participating actively (Arif Khan from
Ontario Hydro was the first Vice chair).

e Japanese utilities also became official
members,
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e 1993-1996 a first wave of participants through the IAEA

e During that period, following the action of IAEA, and
particularly of Monica Gustafsson, all NPPs from the ex-
eastern bloc, and potential candidates to join the European
Union became participants of the ISOE: this was successively
the case of Hungarian, Czech, Lithuanian, Slovenian,
Slovakian and Romanian nuclear power plants.

e Other countries belonging to the IAEA region progressively
became members of the ISOE. This has been the case for
Mexico, the Reﬁublic of China, Korea, South Africa and
Brazil. During that period, the NATC action allowed the
number of US utilities participating to grow from 0 to 25
units in 1996.

e 1996-2003 the second wave through the IAEA from the
ex Soviet Union

e During that period, the IAEA succeeded in bringing into ISOE
the NPPs from the Russian Federation and some other close
countries: Armenia, Ukraine, and Bulgaria. At the end of the
period another country belon%ing to the IAEA region,
Pakistan, also became a member of the ISOE. It has been the
last totally new participating country.

 Some modifications have occurred in the regional Technical
centres’ responsibilities according to the new membership to
the OECD of several countries who first belonged to the IAEA
Technical Centre and who were moved to another Technical
Centre. That has been the case for Korea in 1993, Mexico in
1994, the Czech Republic and Hungary in 1996, the Slovak
Republic in 2002, and Slovenia in 2011.



e Since 2004-

e That of the US utilities reaching in 2012, 70
reactor units among 104 participating in the
system. However contrary to most other
participants the US units do not yet enter
the data by themselves. It was and is still
considered as a task for NATC.

* Newly commissioned plants beginning
commercial operation in the above
mentioned countries became participants

| immediately, while those units that were

e s definitely shutdown became members of a

new database dealing with units in

decommissioning.




e After Fukushima
* RP Severe Accident Management Guidelines
e WGDECOM
* Newcomers
e TCA's —increased the capilarity of ISOE
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Refueling Qutage Reports Guidance Reports
List of Reactors injecting Zinc

Annual RP/ALARA Reports RP Procedures
Steamn Generator Replacements performed in the world

Specific Maintenance Job Reports Dose Reduction Programs

Reactor Vessel Head Replacements
Radiation Monitoring
Good Practices ‘

Occupational Radiation Protection in Severe Accident Management (EG-SAM) Report (2014) new!

RP Information Booklet

\LARA Procedures / O rganisations

Q00000

LARA Tools

Radiation Protection Aspects of Primary Water Chemistry and Source-Term Management Report (2014) new!

L=LELE) LAEd

L'organisation du travail pour opt a radi n professionnelle dans les centrales nucléaires (transiation in French of the 2009 Work Management

book)

nt to Optimise Occupational Radiclogical Protection at Nuclear Power Plants
in the Nuclear Power Industry (1997) Publication on safe by the OECD

Operational Radiological Protection (2005)

QECD Nuclear Energy Agency
International Atomic Energy Agency
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OECD Nuclear Energy Agency
International Atomic Energy Agency

General:

.r’. pa] £
Radiation Protection Policy in the United States towards 2020 - Visit in 2007
Corporate:

Radiation Protection Management at Exelon - Visit in 2011

S
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Nuclear Power Plants:

Country Plant Name

Benchmarking e

Spain Almaraz

Asco & Vandellos

Trillo

Sweden Ringhals

Switzerland Beznau

UK Sizewell B

USA Braidwood

Calvert Cliffs

Catawba & McGuir

Cook

Fermi

Palo Verde & Comanche Peak
Saint-Lucie

Vogtle

Limerick, Susguehanna, Dresden, Cook




Decomissioning

QOECD Nuclear Energy Agency
International Atomic Energy Agency
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Participation
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Countries participating in I50E

e Countries: 31

e Participants: 102 (97)
e Utilities: 74 (71)
e Authorities: 28 (26)
e Database

e 531 (482) units: 403 (401)
operating and 128 (81) in cold-
shutdown or some stage of
decommissioning) in 29
countries
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New Autnority Mernoars
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Utility: IAEA is keeping in touch with their

Missing reactors Chinese counterparts to invite them to
join ISOE.
Russia Utility: Contacts with Concern Rosenergoatom
RBMKs and Fast continue.
Breeders

Authority: March: NEA sent a letter to FMBA
Federal Medical inviting them to participate in ISOE.

Biological Agency FMBC (TSO) was also contacted in
(FMBA) October.




Argentina Authority

Iran Utility and Authority

India Utility and Authority

Turkey Authority

Embarking countries like Egypt, Ghana, Morocco and Nigeria
may be considered by the ISOE Programme as potential
participants for the future
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More to Come...

* Human Performance & Training

e Documents Update

* Newcomers

e Decommissioning

* International Benchmarking

* Indicators Board

 Workshops and Symposiums

* |ISOE International Task Force, why not...?
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NEA Secretariat




IAEA Secretariat and Technical Centre




ISOE Bureau Chairs



= Malmé, Sweden

e larragona,
= Orlando (USA = Fort Lauderdale, = Orlando, USA Lartagona
USA Spain

e Anaheim, USA e Portoroz, Slovenia e Orlando, USA e Lyon, France



http://www.isoe-network.net/index.php/component/docman/cat_view/103-lyon-france-march-2004.html
http://www.isoe-network.net/index.php/component/docman/cat_view/127-orlando-usa-january-2003.html
http://www.isoe-network.net/index.php/component/docman/cat_view/110-portoroz-slovenia-april-2002.html
http://www.isoe-network.net/index.php/component/docman/cat_view/128-anaheim-usa-february-2001.html
http://www.isoe-network.net/index.php/component/docman/cat_view/109-tarragona-spain-april-2000.html
http://www.isoe-network.net/index.php/component/docman/cat_view/129-orlando-usa-february-1999.html
http://www.isoe-network.net/index.php/component/docman/cat_view/108-malmoe-sweden-september-1998.html
http://www.isoe-network.net/index.php/component/docman/cat_view/534-fort-lauderdale-usa-january-2012.html
http://www.isoe-network.net/index.php/component/docman/cat_view/130-orlando-usa-march-1997.html

e Fort Lauderdale e Essen, Germany e Fort Lauderdale e Tsuruga, Japan
USA USA

» Yuzawa, Japan e Turku, Finland
e Fort Lauderdale e Seoul, Republic of
USA Korea

e Cambridge, United e Fort Lauderdale

Kingdom e Fort Lauderdale USA

= Aomori. Japan Gyeongju, Republic —
e Gyeongju, repunlic

e Fort Lauderdale T

DA of Korea Republic

S e Fort Lauderdale

= 10KYyO, Japan
USA Tokyo, Japan
International

e \/ienna, Austria

Regional International

e Tokyo, Japan Regional Regional

e Fort Lauderdale
USA



http://www.isoe-network.net/index.php/component/docman/cat_view/863-brussels-belgium-june-2016.html
http://www.isoe-network.net/index.php/component/docman/cat_view/847-fort-lauderdale-usa-january-2016.html
http://www.isoe-network.net/index.php/component/docman/cat_view/884-fukushima-japan-september-2016.html
http://www.isoe-network.net/index.php/component/docman/cat_view/639-fort-lauderdale-usa-january-2014.html
http://www.isoe-network.net/index.php/component/docman/cat_view/646-bern-switzerland-april-2014.html
http://www.isoe-network.net/index.php/component/docman/cat_view/671-gyeongju-south-korea-september-2014.html
http://www.isoe-network.net/index.php/component/docman/cat_view/619-tokyo-japan-august-2013.html
http://www.isoe-network.net/index.php/component/docman/cat_view/591-fort-lauderdale-usa-january-2013.html
http://www.isoe-network.net/index.php/component/docman/cat_view/534-fort-lauderdale-usa-january-2012.html
http://www.isoe-network.net/index.php/component/docman/cat_view/559-prague-czech-republic-june-2012.html
http://www.isoe-network.net/index.php/component/docman/cat_view/587-tokyo-japan-september-2012.html
http://www.isoe-network.net/index.php/component/docman/cat_view/480-fort-lauderdale-usa-january-2011.html
http://www.isoe-network.net/index.php/component/docman/cat_view/450-cambridge-uk-november-2010.html
http://www.isoe-network.net/index.php/component/docman/cat_view/458-gyeongju-south-korea-august-2010.html
http://www.isoe-network.net/index.php/component/docman/cat_view/411-fort-lauderdale-usa-january-2010.html
http://www.isoe-network.net/index.php/component/docman/cat_view/364-vienna-austria-october-2009.html
http://www.isoe-network.net/index.php/component/docman/cat_view/385-aomori-japan-september-2009.html
http://www.isoe-network.net/index.php/component/docman/cat_view/278-fort-lauderdale-usa-january-2009.html
http://www.isoe-network.net/index.php/component/docman/cat_view/261-tsuruga-japan-november-2008.html
http://www.isoe-network.net/index.php/component/docman/cat_view/270-turku-finland-june-2008.html
http://www.isoe-network.net/index.php/component/docman/cat_view/214-fort-lauderdale-usa-january-2007.html
http://www.isoe-network.net/index.php/component/docman/cat_view/267-seoul-south-korea-september-2007.html
http://www.isoe-network.net/index.php/component/docman/cat_view/137-essen-germany-march-2006.html
http://www.isoe-network.net/index.php/component/docman/cat_view/222-yuzawa-japan-october-2006.html
http://www.isoe-network.net/index.php/component/docman/cat_view/104-fort-lauderdale-usa-january-2005.html
http://www.isoe-network.net/index.php/component/docman/cat_view/126-hamaoka-japan-november-2005.html
http://www.isoe-network.net/index.php/component/docman/cat_view/695-rio-de-janeiro-brazil-may-2015.html
http://www.isoe-network.net/index.php/component/docman/cat_view/691-fort-lauderdale-usa-january-2015.html
http://www.isoe-network.net/index.php/component/docman/cat_view/699-tokyo-japan-september-2015.html

Participating utilities and regulatory authorities
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Credit: Aleksandr Rakhuba - NEA
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