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EnvironmentMinister of thetheT0

theMinister forMarch the1994,decision 10By government on
appoint in-authorizedNaturaland ResourcesEnvironment to anwas
Commission ofGovernmentthe form ofternational review agroup,

regulatorySwedishquality of thethereview andInquiry, to assess
finalandthe handling,safety and ofsupervision of storagereactor

disposal of nuclear waste.
Environment andthethe Minister forthis decision,Authorized by

Directorappointed DeputySeptember 199419Natural Resources on
Commission.chainnan of theSöderbergGeneral Olof as

theApril 1995Environment 3Minister of theof thedecisionsBy on
Director Robertappointed:Commissionof thefollowing members were

NRC,CommissionRegulatoryfrom NuclearretiredM. Bemero -
Section,Coordination DepartmentAnnick CaminoHeadUSA, Section

IAEA,Atomic Agency,International EnergySafety,of Nuclear
Statoilretired from theFiringof Safety JörgenDirectorVienna,

TechnicalGeneral Jarl ForsténDirectorNorway,Group, Deputy
Operational InspectorAir CarrierFinland, VTT,Centre ofResearch

AnalysisSurvey andScandinavian Flight SafetyNordlandOskar
SafetyScandinavian FlightEinar OttneStockholm, DirectorOffice,
SugierAnnieStockholm and DirectorAnalysis Office,Survey and

France.Nucléaire,de SüreteInstitut Protectionde et
Inquiry forCommission ofthecalled itselfreview hasThe angroup

Activities.RegulatorySwedish NuclearReviewInternational of
Ministry of theEkecrantz,Special Advisor LarsOn January 199531

ProtectionRadiationSwedishtheMikael Jensen,Environment, PhD
SwedishtheG.Engineer Pettersson,Principal BengtInstitute and
Commis-theappointedNuclear Power Inspectorate, experts toaswere

sion.
Ann-Katrin EriksdotterAdministrative OfficerPrincipal was

Commission. NinatheNovember 1994appointed 22 Secretary toason
clerk.Rafting servedhas as

of.EnglishCommission has beentheofworking languageThe
English.draftedhas beenaccordinglySection 1.3; reportour
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The Commission hereby submits its Swedish Nuclearreport on
Regulatory Activities. A Swedish version submitted simultaneously.

The consists of volumes.report Volume Swedishtwo Nuclear
Regulatory Activities An Assessment, consists of the findings and-
recommendations of the Commission together with short factual

Volume Swedish Nuclearaccounts. Regulatory Activities Descrip--
tions, contains comprehensive background information.

In submitting this have completed task.report we our

Stockholm, April 1996

Olof Söderberg

Robert M. Bernero Annick Camino

Jörgen Firing Jarl Forstén

Oskar Nordland OttneEinar

Annie Sugier

/A nn-Katrin Eriksdotter
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SUMMARY

Background

MarchOn 10 1994 the Government decided that international reviewan
in the form of Government Commission of Inquiry, should begroup, a

appointed review and the quality of the Swedish regulatoryto assess
supervision of safety and of the handling, and finalreactor storage
disposal of nuclear waste.

The following members of the review appointed thebygroup were
Minister of the Environment: Director Robert M. Bemero retired from
US Nuclear Regulatory Commission, Section Head Annick Camino
IAEA, Vienna, Director of Safety FiringJörgen retired from the
Statoil Group, Norway, Director GeneralDeputy Jarl Forstén Technic-

Research Centre of Finland, Air Carrier Operational OskarInspector
Nordland Scandinavian Flight Safety Survey and Analysis Office,

Stockholm, Director Einar Ottne Scandinavian Flight Safety Survey
and Analysis Office, Stockholm, Director Annie Sugier Institut de
Protection de Süreté Nucléaire, France and Chairman Deputyet as- -
Director General Olof Söderberg, Stockholm.

The review has called itself the Commission of Inquiry forgroup an
International Review of Swedish Nuclear Regulatory Activities. The

held its first meeting in May 1995 and has met atgroup seven
occasions in Sweden, the concluding meeting being April Each1996.
meeting has lasted three days.two to

Based the of Reference,Tenns the Commission has interpretedon
its overall task be describe and evaluate certain regulatoryto to
activities of authorities, the Swedish Nuclear Power Inspectoratetwo
SKI and the Swedish Radiation Protection Institute SSI. The
activities safety SKI, nuclear SKIreactor waste managementconcern
and radiation protection connection with nuclear installations and
nuclear SSI.waste management

A elaborate discussion of the assignment, well accountmore as as an
of how the work has been organized and of the outline of the Commis-
sions found in Chapterreport are
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recommendationsConclusions and

theopinion ofpresented in Chapter TheAn overall assessment
the SSIof the SKI andCommission is, that the regulatory work
nuclearensuring that the ofadequately its of operatorspurposeserves

obligations regarding nuclearinstallations capable of fulfilling theirare
basicradiation protection. A firstsafety, nuclear andmanagementwaste

conclusion Commission is:of the

of the confirmationthe providing ampleThe SKI and SSI assuranceare
Swedishand further development of safety and radiation protection in

through theirandnuclear production managementwastepower
regulatory activities.

authorities shouldidentified which theThe Commission has areas
activities carriedwhich theconsider changes of the in out.manner are

that whereCommission make cleartheHowever, wants to
impliedcriticismhave been made,recommendations for changes no

authorities regulatorythrough theconcerning the results attained
improvingmainly aimedactivities. The recommendations atare
authoritieseasier for thein order makeand procedures toprocesses

theireffectiveness inquality and increasemaintain and improveto to
Commission that:second conclusion of theactivities. Accordingly, a

changes of theand the SSI might considerThe SKI incertain manner
order theirregulatorywhich they perform their activities in increaseto

effectiveness within available resources.

bearing inshould be readrecommendations in theFindings and report
Commission.mind basic conclusions of thethese two

activitiesthe regulatorydifferent ofChapters deal with3-7 aspects
contain findings andauthorities andcarried by the twoout

mainlyrecommendationsCommission. Therecommendations of the are
recommendationsauthorities, butdirected towards the two concernsome

Recommendations Sections theFindingsGovernment. the andthe In
critical remarks.Commissions observations andfind thereader will

evaluated fromactivitiesSwedish nuclear regulatoryChapter 8In are
conventionsrecognized instruments,internationallythe perspectives of

authorities inthe Swedishparticipation byand ofand agreements
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international co-operation for safety, nuclearreactor waste management
and radiation protection.

The Commission that Sweden has ratified entered intonotes or a
number of international conventions the field of safety,reactor
nuclear and radiation protection. Sweden has alsowaste management
entered into bilateral with other countries.agreements

The Commission has noted the extensive participation of both the
SKI and the SSI in work initiated within the International Atomic
Energy Agency IAEA and the OECD Nuclear Energy Agency
OECD/NEA. these internationalIn organizations their participa-two
tion highly appreciated and their expertise particularly recognized
for the development of Standards and State of the documents.artmany

With regard safety, the Commission that the SKI hasto reactor notes
evaluated the Swedish regulatory against the IAEA Safetysystem
Fundamentals document Safety ofNuclear Installations and concluded
that the Swedish legal and regulatory conforms with thesystem
principles the document. The Commission with thisconcurs
conclusion of the evaluation. When assessing the safety of Swedish

when laying down safety requirements for the thereactors reactors,or
SKI has based its decisions international criteria guidelines.on or

The Commission understands that the Swedish in reactorprogramme
safety widely recognized highly developed and that Swedenas a
leading in the international development of safetycountry reactor
controls.

The Commission understands that the Swedish forprogramme
nuclear well developed and that thewaste management programme

be the advanced the world. The Commissionmostmay notesamong
that in the field of nuclear international ruleswaste management are
developing and that Sweden active that development im-and
plementation.

The Commission that the field of radiationnotes protection
Sweden has ratified entered into number of internationalor a conven-
tions. The important international body for guidance concerningmost
radiation protection the International Commission Radiologicalon
Protection ICRP. Sweden, of the initiators, has been activelyas one
involved in the ICRP work, and the SSI providing continuing support
and expertise for that work. The Commission also that Swedishnotes
radiation protection legislation aligned with the ICRP Publication 60.
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The Commission concludes that Swedish legislation and regulatory
practice in accordance with internationally the fieldaccepted rules in
of radiation protection.
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Introduction1

assignmentThe1.1

inof ReferenceThe Tenns1.1.1 summary

reviewinternationalthatMarch 1994decided 10GovernmentThe an
should beInquiry,ofCommissionof Governmentformin the agroup,
regulatorySwedishof thequalitytheandreviewappointed to assess

finalandhandling,theofsafety and storageofsupervision reactor
nucleardisposal of waste.

Commis-theforReferenceofthetranslation of TennsunofficialAn
thisAppendix 1provided in report.Swedish toinDir 1994:21;sion

of Re-the Tennsaccordingis,reviewof the tomainThe purpose
and evaluate:describeference, to

nuclearandsafetyoffieldsthesupervision in reactorthe regulatory
autho-regulatorythepractice byincarried outmanagementwaste as

nties;
with Swe-activitiesregulatorynuclearSwedishofharmonizationthe

require-qualityacceptedinternationallywithandlegislationdish
ments;

researchtraining,organization,of theharmonization competence,the
thewithauthorities,of thegeneraland regu-resourcesprogrammes

objectives;latory
deployed;economicwhich thewiththe efficiency resources are
relationsand theallocatedhave beenroleswhich thethe pre-way

andlicensees;and theauthoritiesregulatorythevailing between
in otherpracticewith thecomparedactivities,regulatorySwedishthe

of safety.viewsimilarsharingcountries a

wherefieldsthosechangesalsoshallThe review proposegroup
improved.beneed,activitiesregulatory toSwedishfound that orcan,
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General1.1.2 and interpretation ofcommentary on
the assignment

The overall description of the assignment, and thereviewto assess
quality of the Swedish regulatory of safety and ofsupervision reactor
the handling, and final disposal of nuclear has beenstorage waste, set

in detail in the Terms of Reference follows:out greater as

The assignment involves independent of Swedish andan group
international reviewing theand evaluating the quality ofexperts
regulatory activities of the Swedish authorities the fields of reactor
safety and nuclear waste management.

The review be conducted in such that Governmenttheto a way
and the national authorities will be presented with objectivean

of how Swedish regulatory work in the fieldnuclearassessment
bears comparison with international guidelines the practiceand of
other countries.

The general of the review shall be analyse the fields in-topurpose
dicated and the results of the evaluation of Swedensto compare
regulatory activities with international experience and internationally
accepted recommendations concerning regulatory supervision the
nuclear field.

A review conducted by international, independent reviewan group
could provide qualitative of the in which activitiesa measure way

conducted compared with similar activities abroad.are as

The Commission interprets this overall description of the assignment as
follows.

The Commission shall describe and evaluate the regulatory activities
of authorities, the Swedish Nuclear Power Inspectorate SKI andtwo
the Swedish Radiation Protection Institute SSI. the SKI, the reviewAt
shall be directed towards regulatory activities regarding the safety of
nuclear and nuclear At the SSI, thereactors waste management.
review shall be directed towards regulatory activities regarding radiation
protection connection with nuclear and nuclearreactors waste
management.

Therefore the Commissions review shall the regulatorycover
activities of the authorities within the following three fields:two

safety SKI;reactor-
nuclear SKI; andwaste management-



Introduction 15SOU 1996:73

radiation protection connection installationswith nuclear and-
nuclear SSI.waste management

furthermore within the of Commissions assignmentthe toscope
describe and evaluate the which the authorities thatmanner ensure
there feedback between the work conducted their research and
development and the work conducted their regulatoryprogrammes
activities.

For the SKI, the review shall include concerning safe-not matters
guards, preparedness for dealing with nuclear accidents and questions
concerning financing in the of nuclear Corre-waste management.area
spondingly, for the SSI the review shall include concerningnot matters

for dealing with accidents activitypreparedness nuclear SSIor any
which does have direct link the nuclear field.not toa

The Commission question the division of responsibilities andmay
tasks between the SKI and the SSI which thecurrently based Acton

Activities,Nuclear the Radiation Protection Act and associatedon
ordinances and other provisions.

organizational main issue.However, shall bematters not seen as a
Any recommendations for organizational therefore keptchanges shall be

general level and shall result in elaborated proposals. If thenoton a
Commission finds for proposing organizational changes,strong reasons

shall besuch conclusion expressed recommendation thetoa as a
Government investigate the issue depth.to greater

The shall describeCommission and evaluate the legal framework for
regulation in nuclear field. This consists basicthe framework of
provisions decided by the Parliament and the Government well ofas as
supplementary provisions issued by the authorities. Theregulatory
description provisionsand evaluation of issued by the authorities shall
include the rules and procedures which the authorities have forset up
their work. The which the authorities quality in theirown way assure
work shall also be described.

The Commission shall scrutinize the regulatory objectives which the
Government and the authorities have stated and the regulatory
philosophy applied authorities.by the

The in which the SKI and the SSI perform their regulatory acti-way
vities shall be described and evaluated.

Furthermore, existing intemationally accepted recommendations
concerning regulatory supervision the field shall benuclear
described. These recommendations primarily consist of international
conventions existing and in preparation, such internationaland
guidelines, recommendations have been drawn by the Inter-etc. as up
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national Atomic Energy Agency IAEA and by the International Com-
mission Radiological Protection ICRP. this connection, theInon
Commission shall describe the regulatory work the nuclear field in
other countries with similar approach safety that of Sweden.toa as

The combined expertise of the Commissions members with varieda
international background makes possible the theresults ofto compare
evaluation of Swedens regulatory activities with international practice
and experience.

Descriptions of regulatory activities within other fields demanding
high degree of safety civil aviation and offshore activitiesa e.g. may- -

also guidance for the Commission when assessing the work ofserve as
the SKI and the SSI.

ln evaluation of the Swedish nuclear regulatory practices,an
should be noted that there major difference with regard nucleartoone

generation compared other countries. Sweden, policyIntopower as a
commitment has been made, by parliamentaiy decision in 1980,a
stating that the last of the twelve nuclear operationpresent reactors
should be shut down later than by 2010. However, policy inno energy
Sweden, including the future of nuclear presently underpower,
consideration by the Government. The findings of Governmenta
commission of inquiry called the Commission,Energy which pub-
lished its SOU 1995:l39; with English summary in Decem-report an
ber 1995, form the basis of the Governments considerations.

This Commission which effects Swedens nuclearcommentmay on
policy might have the work and performance of the nuclearpower on

regulatory authorities. However, this Commission should suchphrase
possible that makes clear that Commissionthiscomments a way
has intention of expressing opinion Swedish policy.no an on energy

1.2 the work hasHow been organized

Preparatory work started in January 1995. The international members
of the Commission appointed in April 1995. A first meeting tookwere
place May decided1995. that the working thelanguage ofwas
Commission should be English, that the final should consequentlyreport
be drafted and finalized in English and that Swedish translation of thea

should also be produced by the Commission.report
A of the decision English working languagetoconsequence use as a

has been that the SKI and the SSI had extensive work intoto put trans-
lations of documents which originally only available Swedish.were

In January 1995, formal letters the SKI and the SSIsent towere
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regard theself-evaluation withwrittenasking them topresentto areasa
thethe Commission. Inof Reference forstated in the Terms same

descriptionauthorities also requestedtheletters, presenttotwo awere
inquiry.thewhich relevanttheir activitiesof those of toareareas

totalindustry autilities andthe regulated nuclearthe time,At same
Commission theirtheaskedeight companiesof to present towere

liaison safetyThe localactivities of the regulators.thecomments on
environ-and threeeach sitea total of five,committees reactoratone

opportunityalso given thementalist organizations commentto onwere
SKI and the SSI.the activities of the

from the SKI,during March and April 1995receivedThe statements
with othercompanies have, togetherthe regulatedthe SSI and com-

Commission. Suchthebasis interviews held byformed forments, a
uti-regulatedof theheld with theinterviews have been managements

SKI andstaffs of thewith the andlities industry andand managements
theauthorities have been invitedthe SSI. The commenttotwo upon

the utilities.opinions expressed from
SKIboth theCommission, in 1995,the meeting of the MayAt first
theirand describeopportunitiesthe givenand SSI to presentwere

staff members ofCommission withtheactivities. August 1995,In met
which hadquestionsextensive interviews, withauthorities forthe two

theheld duringinterviewsadvance. Furtherprepared inbeen were
January 1996.period of October 1995 -

the activitiestime evaluatingdevotedThe Commission has tomore
field. Theof the SSI the nuclearthose inof the SKI than energy

following.thereasons are .
the1995,made by the authorities MayAfter introductionsthe

how the SSIfairly wellCommissions impression that understoodwas
also theThispicture the SKI less clear.functions, while its of waswas

members of thewith staffafter the August interviews twocase
writtenaskedthe SSIauthorities. The SKI and presenttowere
initialhadSKI alsotheir activities. Thedescriptions of regulatory

writing. Inof itselfpresenting coherent picturedifficulties in a
description of the SKI.finalthe Commission receivedFebruary 1996, a

understanding theCommission facedthat theThe initial problems
devotedCommissionthat theactivities of the SKI had result moreas a

SSI.of the Forof the SKI than thattime effort the reviewand toto
carriedpart activitiestook in the inspectionexample, the Commission

Commis-SSI. Thecarried by thethe SKI, but thoseby outout not
theRD activities ofsion studied the research and developmentalso
forfurtherSSI. Onedepth than those of theSKI in greater reason
thethatSKI RDgiving attention thespecial to programme
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allocated the SKI RDto considerably largerresources programme are
than those allocated the SSI RDto programme.

The facts which have just been accounted for, explain why themay
findings and recommendations of the Commission the SKI toconcern

than the SSI.greater extenta

1.3 The outline of the Commissions report

The Commissions published in volumesreport Volumetwo separate
l and Volume 2.

Volume 1 consists of together with short factualassessment,an
The findings andaccounts. recommendations based extensiveare on

written material supplied by the SKI, the SSI and others, interviewson
with the and the staff members of the SKImanagements and the SSI,

interviews with the of regulated utilities and industryon management
and observations made by Commission members during theiron
investigatory work.

The contributions by the SKI and the SSI form of Volumeparts
This volume also contains other factual which the Commis-accounts,
sion considers be of particular importance forto the understanding of
the findings and recommendations Volume A list of the more
important documents which have been used basis for the dis-as a
cussions the meetings of the Commissionat included in Volume
A list of individuals from the staffs of theapart managements twoor-
authorities who have provided information Commission meetings,at-

also included.
The responsibility for the of the in Volume 2accounts restsaccuracy

with the authors.
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overallAn2 assessment

Background1

activitiespotentially dangerousofSupervision2.1.1

incould resultwhichconductedactivitiesall societies,In anaremany
theanimalspeople,foraccident leading to orconsequencessevere

acti-potentially dangeroussuchfor allowingTheenvironment. reason
outweigh theconsideredbenefitsthethatvities in society toare

effects.possible harmful
especially impor-activities makespotentially dangerousAllowing
accidentofprobabilitythat themakesocietyfor to verytant ansure

performing and bythosebe taken byactionPrecautionarylow. to
this kind.activities ofregulatingthose

supervisedstrictlypermitted andexamples ofwell-knownSome --
extractionoiloffshorecivil aviation,activitiespotentially dangerous are

bysupervised, bothactivitiesproduction. Theseand nuclear arepower
responsibilitydirecthaveactivity and thereforetheperformthose who a
supervisoryspecialand bythe operators,operationsdailyfor the
representingberegulatorregulators. Thetheorganizations asseenmay

theoperations. Insafeattaininginterest ofthe public most cases,
basedandauthoritiescarried bysupervision govemmentout on
legislativesuchlegislation. Inprovisions countrys cases,somea
principlesagreedinternationalprovisions based agreements oronare

and practices.
industrial cul-withaccordancesupervisionThis forsystem an
activities.potentially dangerouscontrol ofintemalthat requiresture

oftenauthorities,ofnumberthereSweden,In governmentare a
potentiallyregulatingforresponsiblewhichcalled inspectorates, are

performed inthat theyorderactivitiesdangerous to aareensure
coveringdutieswithauthoritiesexample,forTheresafe manner. are,

handling oftheandtransportationtransportation, railcivil aviation, sea
explosives.

theboth byperformedactivities SwedenSupervision of nuclear
supervisionof thisTheregulators.by the to:andoperators purpose
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implement dose reduction strategies under normal operations;-
the of accident; and,prevent occurrence an-

mitigate the radiological of accident, shouldconsequences an-
happen.

Sweden has always adhered of the basic principles into expressedone
the 1994 Convention Nuclear Safety, namely that the primeon
responsibility for the safety of nuclear installation with therestsa
holder of the relevant licence. Thus, in Sweden, the ofoperator a reac-

the utility operatingtor nuclear reactor legally responsiblepower a
for nuclear safety and radiation protection its installation. Theat own
task of the regulatory authorities that the legally responsibleto ensure
utility has the ability and does its obligations.to outcarry

An explicit definition of the ’nuclear safety’ has been in-concept not
cluded in the Convention Nuclear Safety cf. Volume Sectionon
8.2.1.

For the readers understanding of the three basic of ’nuclearconcepts
safety’, radiation protection’ and ’nuclear themanagement’,waste
study of documents issued by thetwo recent International Atomic
Energy Agency IAEA could be helpful.

The IAEA publication Safety Series No. ll0 The Safety of Nuclear
Installations published in 1993 Safety Fundamentals document,as a
cf. Volume Section 8.1 contains the following discussion in
paragraphs 203-208:

203. General Nuclear Safety Objective: To individuals,protect
society and the environment from harm by establishing and
maintaining in nuclear installations effective defences against
radiological hazards.

204. This General Nuclear Safety Objective supported by two
complementary Safety Objectives dealing with radiation pro-
tection and technical They interdependent: theaspects. are
technical in conjunction with administrativeaspects and pro-
cedural defence against hazards due ioni-measures toensure
zing radiation.

205. Radiation Protection Objective: To that in all operatio-ensure
nal radiation within the installationstates due toexposure or

planned release of radioactive material from the installa-any
tion kept below prescribed limits and low reasonablyas as
achievable, and mitigation of the radiologicalto ensure

of accidents.consequences any
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practicablereasonablyalltakeObjective: ToTechnical Safety206.
andinstallationsin nuclearaccidents topreventtomeasures
withtheyshouldtheirmitigate to ensureoccur;consequences

accidentspossiblefor allthat,confidencelevel ofhigha
includinginstallation,thedesign oftheinintotaken account

radiologicalprobability,lowofthose consequencesanyvery
andlimits;prescribedand belowminor towould be ensure
radiologicalseriouswithaccidentsoflikelihoodthethat

extremely low.consequences

installationsnuclearrequire thatObjectivesSafety207. are
radiationofallkeepoperateddesigned and to sourcesso as
control.administrativeandtechnicalstrictunderexposure

doesObjectiveProtectionRadiation nottheHowever,
legallyofthe releasepeopleoflimitedpreclude orexposure

environ-thematerialsradioactiveofquantitiesauthorized to
Suchoperationalinstallations infrom states. exposuresment

beandcontrolledstrictlybe musthowever,releases,and must
protectionradiationandlimitsoperationalwithcompliancein

standards.

takenneed beObjectives,Safetytheachieve to208. T0 measures
levelsoperationalin allradiation tocontrol statesto exposure
likeli-theminimizeandachievablereasonablylow toasas
normaloflossthemight leadaccident thatofhood toan

accidentsNevertheless,radiation.ofcontrol of the cansource
thatrequiredthereforehappen. Measures to anyensureare

Suchmitigated.radiological measuresconsequences are
interven-off-siteandprocedureson-siteinclude management
afterradiationmitigateordertion to anexposuremeasures

hazard frompotentialtheoccurred. Thehasaccident greater
thethe lowermaterial,radioactiveofreleaseuncontrolledan

of itslikelihood bemust occurrence.

Commissionsthebasis forthethis IAEA documentThe inaccount
Theprotection’.radiationandsafety’nuclearof the termsuse

consistentof thethisthatopinionof theCommission two termsuse
Swedish law.with

SeriesSafetypublicationIAEAthedocumentrelevantAnother
Management’,Radioactive WasteofPrinciplesThelll-FNo.

inFundamentals documentSafetypresentedandpublished in 1995 as a
Section 8.1.Volumecf.hierarchyRADWASSthe
radioactiveofobjectivethedefines wasteThis document manage-

follows:ment as

dealradioactiveof toobjective managementThe waste201.
healthhumanthatinradioactive protectswith waste a manner
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and the environment and the future without imposingnow
undue burdens future generations.on

should be noted that radioactive includes,waste but limitednot
the ofto, nuclearconcept waste’.
The following short of differences betweenaccount countries toas

the and of supervision byextent regulatory authoritiesrange alsomay
useful background for the reader.serve as a

In countries, in the USA, the nuclearsome regulatory authoritye.g.
prescribes in detail howgreat should conduct his businessoperatoran

order the demands forto meet nuclear safety and radiation protection.
This the so-called ’prescriptive approach’. In other countries like in-France and in Sweden the utilities expected their legaltoare assume—
responsibilities for nuclear safety and radiation protection without
detailed prescriptions by the regulatory authorities. The task theof
regulatory authorities these countries could best be described as
follows: They should that the nuclear utilities onlyensure notare
willing, but also have the ability and satisfyto their legalassume
responsibilities. This the so-called non—prescriptive approach’.

On the Norwegian continental shelf, the principle of the operators
responsibility for safety clearly defined the Petroleum Act and
regulations. basic premise for the authorities’ supervisiona of
safety that conducting taking in petroleumanyone activities haspartor
duty that the Act,to regulations anda administrativeensure decisions
complied with.are
Within the Scandinavian civil aviation industry similar philosophya
applied. All individualsoperators conducting aviation activitiesor

need certification granted by the civil aviationa authorities. Docu-
mented ability that allto employees familiar with andensure are are
fully that they shall comply with the laws,aware regulations and
procedures of the States which operations conducted,are a
condition for the granting of such certification.a

also be noted that least Finlandcan at regulatorycountryone - -functions concerning nuclear activities performed by singleare one
authority, while other countries suchmost functions perfonned byare

authorities.two For the Norwegian offshoreor activitiesmore there are
several supervisory authorities, but appointedof them has beenone as
the co-ordinating authority in safety matters.

In Sweden there authorities withtwo responsibility for regulatoryare
supervision the fields of safety, nuclearreactor waste management
and radiation protection. The authorities thetwo SKI which focusesare
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protectionradiationfocusingthe SSIissues andsafetynuclear onon
issues.

nuclearandpolicySwedish2.1.2 powerenergy
generation

RinghalsinlocatedSwedish nucleartwelveThe reactors,power
ForsmarkOl-O3 andOskarshamnBl-B2,R1-R4, Barsebäck

Theyperiod of 1972-1985.theoperation duringintoFl-F3 takenwere
electricityits% ofwith about 50Swedensupplyingpresentlyare

the 1980s,ofthe latterprevailed sincehasThis situationdemand. part
the grid in 1985.connectedhad beenafter O3 and F3 to

madedecisionthepolicySwedishinmajor elementOne energy
completelyshould bethat nuclearParliamentby thein 1980 power

confirmed in 1991This decisionthe latest.phased by 2010 atout was
of themajorityrepresentingpolitical partiesbetweenby agreement aan

Parliament.Swedish
ofconsistingCommission,the Energy representa-December 1995In

presentedin the Parliament,political partiesall report totives from a
developing theandrestructuringissue ofthethe Minister for Energy on
energisystemet,OmställningSwedish title:Swedenofsystem avenergy

theother things,in English. AmongSummarySOU 1995:139;
analysed.nuclearphasingof out power wereconsequences
concluded thatCommissionof themajority EnergypoliticalA one

withoutthe 1990’sduringbe shut downnuclear reactor canpower
another61. Phasingnoticeably p.balanceweakening the outpower

according the Energyhowever,would,nuclearsmaller toreactor
significantly.marginsCommission, decrease the

of nuclearrolethe futureissue ofbiggertheWhen tocomes
majoritypoliticalelectricity productionin the Swedish system, apower

p. 62:followsconcludesCommissionof the Energy as

environ-economic andbothbelieves thatCommissionThe Energy
of thereorganizationthat thethe ideamental supportarguments

ofperiodlongsufficientlytake placeshouldsystem over aenergy
policyof theobjectives 1991that the agreementtime areenergyso

attained.
objectivesofconflictsnumber ofconsiders thatCommissionThe a

Thereissue.climatefrom thesolved. Thisremain be apparentto
difficulties inwelfare andandemploymentforalso problemsare

begenerationnuclearallcompetitivenessretaining topower
theefficiency,results ofThe2010.phased greaterout to energyyear
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supply of renewable and the possibilities of maintainingenergy
intemationally competitive prices will detennine the speed whichat
nuclear phased With regard theout. Energy Commis-power to
sions forecasts and time-limit settingassessments, theexactan out

in which the last finally takenreactor ofyear operation shouldout
be specified.not
The Commission considers that important that the phase out

be begun earlyat that the adjustmentstage bean so process caninitiated. In this powerful economiccontext, control ofmeasures arecrucial significance. The Energy Commission believes that onenuclear be shut down duringreactor the mandatepower can present
period without noticeably affecting the balance. Note: Thepower
expression mandate period’ refers the period ending with theto next
ordinary general election, September 1998.

The Energy Commission also discusses the workload and resource
requirements of the SKI and the SSI. According the Energyto
Commission p. 62:

the workload and requirements of SKI and SSIresource may grow
than they already have importantmore thatrecent years.

these authorities should have sufficient for their monitoringresources
activities and for research, well for developing andas competenceas
for international exchange of experience. Societys supervision of
nuclear safety and the states overall responsibility for bemust
preserved. The reinforcement which beresource may necessaryshould be financed through increased charges imposed the nuclearon

companies.power

The of the Energy Commissionreport will be widely discussed during
the first half of 1996. In March 1996 the Government invited all
political parties participate discussionsto about the policy.energy

This Commission concerned with Swedishnot policy. Theenergy
task of the Commission review the regulatoryto activities pursuing
safety and radiation protection connection with nuclear power
production long this production exists. also the taskas of theas
Commission the requirementsto for and future regulatoryassess present
activities in connection with the handling and disposal of fromwaste
nuclear production and with future decommissioning activities.power
Consequently, this Commission considers nuclear safety and radiation
protection issues both short- and long-tenn perspective.a a

The long-term tasks of the regulatory authorities might be affected
by the decisions concerning policy, which expected beenergy toare
made later this year.
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developments2.1.3 affecting Swedish nuclearFuture

regulatory activities

the view of the Commission,In there number of circumstances,are a
besides the policy, which might affect the tasks of the SKI andenergy
the SSI. According the Commission, the following circumstancesto
should be taken into when the activities of the SKI and the SSIaccount

considered.are

For the Swedish nuclear operating licences based thereactors, are on-
level of technical requirements from the and Thel970s 1980s.
corresponding level of requirements inemerging the Europeannow

designs of the 21st enhanced, and the questionreactor century
arises of which oflevel technical requirements should be applied for
the existing Swedish thereactors toyears come.

The nuclear plants ageing and need continuouspower are may more-
surveillance, maintenance and repairs; such projects, where safety
and radiation protection demands have be balanced against eachto
other, gradually growing and becoming Onecomplex.are more

theexample major renovation of Oskarshamnrecent reactor atone
O l.

The willingness initiate investments for impro-operators present to-
ving safety, without necessarily being therequested do byto so
regulatory authorities, might be affected negatively nuclearas

approach the end of their operational lifetime.reactors

During the phasing nuclear willof the SKI and the SSIout reactors-
be confronted with tasks concerning supervision thethe ofnew
decommissioning and the dismantling theof reactors.

Developments in the field of nuclear especiallywaste management- -
nuclear fuel high-level will theand demand thatspent waste -

regulators change their focus, the taken by the utilitiesas measures
proceed from research and development work phase with design,to a
demonstration and implementation of possible methods for disposal.

The issues concerning nuclear fuel call for closespent management-
collaboration between the authorities. The siting fortwo programme
repository for nuclear fuel requires extensive withspent contactsa

the inhabitants local politiciansand municipalities where a
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repository might be located in the future. Inhabitants and local
politicians in those municipalities demand be advised andto
informed by independent authorities withgovernment expert
knowledge in relevant fields. The regulatory authorities expectedare

such increased demands for information and consultation.to meet

Swedens ratification, 1995, of the Convention SafetyNuclearon-
will require the active participation of the SKI the implementation
and the review foreseen the Convention. Preparatory workprocess
within the IAEA Convention Nuclear Waste Managementon a on
will also require active participation both by the SKI and the SSI.

increasingly important for all authorities, andgovernment-
especially in complex fields such nuclear safety radiationandas
protection, be able explain laymen and the general publicto to to
what they doing and why.are

The Government and the Parliament putting allare pressure on-
authorities their efficient andgovernment to use resources an way

annual basis, the results of their withactivitiesto report, on an
regard goal attainment and cost-effectiveness.to

The Energy Commission has recently discussed SKIs futureand SSIs
need for This Commission discusses questions concerningresources.

in Chapter 7 of this report.resources

2.2 The Commissions overall ofassessment

the nuclear regulatory activities

The Commission that both the SKI and the SSI have in-highnotes a
temational reputation for integrity.and The Commissioncompetence
also that the authorities have the high reputation with thenotes same
regulated utilities. The utilities have stressed that they consider
demanding and authorities be of the key elements ofcompetent to one
their policy maintain sufficiently high standard their workto a own
for nuclear safety radiationand protection. They have also presented

where they believe that the functioning theyofcomments on areas
authorities could be improved and have made suggestions withsome
this view.
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of crucial importance forThe Commission shares the view that
and radiation protection that thenuclear safety, waste management

regulatory authorities well-functioning.are
workThe opinion of the Commission that the regulatoryoverall

SKI its of ensuring thatof the and the SSI adequately serves purpose
installations capable of fulfilling theirthe of nuclearoperators are

obligations andregarding nuclear safety, nuclear managementwaste
radiation protection.

thethe interviews of and the material supplied byBased on
authorities, information received from the nuclearwell theas onas

written formutilities industry large through interviews and inand the at
conclusion that:Volume Chapter ll, the Commissions first basic

ofThe SKI and the SSI providing ample theare assurance con--
protectionfirmation and further development of safety and radiation

throughin Swedish nuclear production and waste managementpower
their activities.regulatory

Commission has identified which the authorities shouldThe areas
consider of the which the activities carriedchanges out.manner are

Commission make clear that whereHowever, the wants to recommen-
concerningdations for changes have been made, criticism impliedno

through authorities’ activities.Thethe results attained the regulatory
mainly aim and procedures inrecommendations improvingat processes

order make easier for the authorities maintain and improveto to
quality effectiveness their activities. Accordingly,and increase into a

Commissionsecond conclusion of the that:

certain changes of theThe SKI and the SSI considermight manner-
in which activities order increasethey perform their regulatory to
their effectiveness within available resources.

Findings chapters should be readand recommendations in the following
bearing in mind basic conclusions of the Commission.these two
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The3 regulatory activities

3.1 Discussion of the assignment

According the Terms of Reference, main task of the Commissionto one
describe and evaluate the regulatory supervision in the fields ofto
safety and nuclear carried in practicereactor waste management outas

by the regulatory authorities. This task specified in detail in themore
Terms of Reference follows:as

The assignment involves independent of Swedish in-andan group
ternational reviewing and evaluating the quality of theexperts
regulatory activities of the Swedish authorities the fields of reactor
safety and nuclear waste management.
Partly the basis of national legislation theand administrativeon

applied, should be made of the qualityarrangements assessmentan
attained in inspections, investigations and analyses carried by theout
authorities and of the possibilities which the authorities have of
enforcing their requirements. The regulatory chosen by thestrategy
authorities be taken into consideration this Theto assessment.

should includealso the regulations and recommendationsassessment
issued by the authorities theand in which these followedway are up
through the work.regulatory

The Commission has interpreted this task follows. The Commissionas
shall describe and evaluate the legal framework for regulation in the
nuclear field. This involves:

Swedish ordinances, letters of appropriation, regulations,acts, recom--
mendations, licence conditions etc.;
the regulatory objectives of the authorities and the underlying-
regulatory philosophy; and
the internal rules and procedures of the authorities, documentedas-
in operation manuals, inspection manuals and manualse.g. concem-
ing internal quality assurance.

The review of the Commission aimed assessing whether thenot at
authorities have made decisions number of occasionstwo correct on a
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in the Instead the Commission whether the ofpast. assesses manner
working such that regulatory activities sufficientofsupports a
quality. This that the review of the Commission process-means
oriented’ rather than ’result-oriented’.

This chapter the legal framework, regulatory objectives andcovers
underlying philosophy, internal rules and including qualityprocedures,

and regulatory supervision practice.assurance,

The3.2 legal framework

3.2.1 Description

The basic legislation defining the responsibilities SSIof the SKI and the
the Act l984:3 Nuclear Activities and the Radiation Protectionon

Act 1988:220. They supplemented by ordinances, issued bytwoare
the Government. The specific tasks assigned the SKI and the SSIto are
further described in other ordinances with instructions for each oftwo
the authorities. detailedMore provisions, establishing for exampletwo
regulatory objectives for each of the authorities, stated intwo are

decisions see Section 3.3.separate government

Nuclear safety

The Act Nuclear Activities and the Ordinance 1984114 Nuclearon on
Activities define the requirements and responsibilities that apply to
nuclear activities. The basic aim of this legislation safetyto ensure
connection with activities.nuclear The contains provisions puttingAct
the full responsibility for safety the of nuclear installations.operatorson
At the time the instrumentsAct for the supervision of andcreatessame
public insight into nuclear activities. The regulatory supervision
further described in the Ordinance 1988:523 with instructions for the
SKI.

For nuclear activities, licence required. Matters licensinga on are
decided by the Government and, few by the bySKIupon a cases, or
the SSI.

By law nuclear built in Sweden cf.bereactorsno new power can
Chapter 2 and Volume Section 2.2.3. theThe provisions
legislation concerning the licensing of nuclear installationsnew are
therefore only applicable facilities for the disposal of nuclearto waste
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and fuelnuclear and for the handling materialof nuclear andspent
nuclear waste.

For understanding of the legislative basis for regulating thean
nuclear activities inter alia operation, fuel manufacturing,reactor
nuclear and the processing of nuclear material,waste management

insight into the licensing essential. The licensingsome process
includes elements such the application of the operatorprocess as

supported by safety analysis authority safety review andreport,a an
the licensing decision and the issuing of licence conditions.assessment,

The of licence conditions originated in the early phases of theconcept
development of the Swedish nuclear safety legislation, and has been
carried into the Act Nuclear Activities.currentover on

Licence conditions according both earlierandto currentcan,
legislation, be issued the time of granting the licence and alsoat at any
time during the time of validity of the licence. The first licenceofset
conditions issued by the body granting the licence, themost cases
Government. A Govemment-issued licence includes givingstatementa
the SKI its predecessor, applicable the right issue additionaltoas
licence conditions be, become, from the stand-mayas or may necessary
point of safety. The provision the Act also makes possible for the
Government, in its capacity of having granted the original licence, to
later issue additional licence conditions.

All existing nuclear installations Sweden, and all ongoing nuclear
activities, have been licensed such that licence conditionsa way
apply. In modern terminology, these licence conditions practically form
what called safety regulations’. Due the fact that the safetyto
regulations’ have been issued licence conditions, all such conditionsas

specifically directed the holder of the licence thefor particulartoare
nuclear installation activity that has been granted the licence.or

Notwithstanding the fact that safety regulations’, the fomi of
licence conditions, specific the operation carried byto outare one
licensee, licence conditions fact, apply thantomay, more one
operation licensee. Examples include instances where Swedenor
under the obligation bilateralof international and where,agreementa or
therefore, identical safety-related requirements apply severalto
operations licensees. International relate, for example,agreements toor
nuclear non-proliferation safeguards and requirements relate,common
for example, physical protection and quality The SKIto assurance.
early recognized the need for and benefit of drafting ‘regulations’ that

several operations, but, for legal they hadto towere common reasons
issuedbe licence conditions.as
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interregulations’ concerning,The SKI has issued such common
operatingof staffalia, quality the training and competenceassurance,

material and nuclearthe transportation of nuclearnuclear andreactors
andphysical protectionOther regulations’’commonwaste. concern

safeguards.
proposaldecided the SKI be basedLicence conditions by on acan

thethe SKI fonnally reviewsdrafted by the such instances,Inoperator.
The approvalsubsequently the draft proposal.proposal, and approves

licenceapproved draft into the ofin the incorporation of theresults set
conditions laterof such licenceconditions in force. Where changes are

required. One ofthe approval of the SKIproposed by the operator,
nuclearconditions for theof the licencethe important componentsmost

hasSpecifications STFplant-specific Technicalplants thepower --
established in thisbeen manner.

comprehen-Activities underwentThe Act Nuclear1984current aon
fromamendments resultingthe early Among thesive review l990s.
issueauthorizes the SKIthe review the provision which from I993 to

specifici.e. regulations that each addressesgeneral regulations, a
alllegally appliesactivity of nuclear safety and that toaspector

regulationsSuch generalengaged that particular activity.operators
published the SKItheybecome valid, and applicable,are once are

conditionsof licenceSKI FS. theCode of Statutes However, concept
still applies.

the rightgeneral regulation, basedThe SKI has far issued ononeso
concerningRegulationsregulations SKIsfrom issue such1993 to

ThisFS 199421.Installations, SKIMechanical Devices in Nuclear
safetythe provisions regardingthat the main of reactorpartmeans

which linkedconditions, each ofstill the form of of licence tosets
the particular nuclearlicence for reactor.a

facilitiesand interimLicensing of nuclear storage attreatmentwaste
that de-general proceduresites follows thethe nuclear reactor assame

inof safetythescribed for Criteria and rules for assessmentreactors.
fromfinal disposal ofconnection with the handling and reactor waste

licensing documentsmainly included in thethe nuclear plants arepower
intermediate-leveldisposal facility for low- andfor the final waste

SFR.
issuedof whether they have beenconditions, irrespectiveLicence as
generalinstallation-specific conditions, andregulations’’common or

provisions thethe enforcementregulations equally supported byare
Activities.NuclearAct on

licensinginformation about thedetailedFor seeprocess,more
Volume Section 3.1.2.
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Licensing criteria and rules for of the level of safetythe assessment
in connection with the final disposal of nuclear fuel and high-levelspent

currently being developed the SKI.waste atare

Radiation protection

The Radiation Protection Act and the Radiation Protection Ordinance
l988:293 constitute the overall legal framework for issues relating to
protection against radiation. the Ordinance l988:295In with instruc-
tions for the SSI, stated that the SSI the authority forcompetent
issues concerning the protection of people, animals and the environment
against the harmful effects of ionizing and non-ionizing radiation.

The Radiation Protection Ordinance gives SSI possibility ofthe the
issuing general regulations. This provision has been in force for mucha
longer time than the corresponding provision for the SKI in the
Ordinance Activities. LikeNuclear the SKI, the SSI sometimeson
issues licence conditions. The SSI Code of Statutes SSI FS currently
contains general regulations. Of these regulations, eight of29 are
special interest for the supervision of activities SSI FSnuclear 1981:3,
1989:1, and 1994:5.1989:3, 1991:5, 1991:6, 1994:1, 1994:2

long time, the SSI hasFor been regulating activities relating toa
radiation through prescribing, inter alia, limits radiation workdose for
and for the release of radioactive material, requirements regarding
equipment that radiation The regulations bothgenerate etc. concern
nuclear and non-nuclear activities. Some regulations apply both kindsto
of activities, but generally they ofrelated only thetoare one areas.

At the SSI, work define criteria for the protectiontoprogress
of people, animals the environmentand against radiation. Regulations

planned for the handling of radioactivenuclear fuel andspent wasteare
from the decommissioning ofnuclear facilities, clearance and document-
ation of The regulation monitoringpersonnel andwaste etc. on
protective for work connection with nuclear accidentmeasures a
being reviewed regulations,and alternatively guidance, for emergency
preparedness under consideration. An adaptation of regulationsare
imposed by the UnionEuropean also progress.

2 l6-0601
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Plans for co-operation between SKI SSIthe and the issuingtheon
of regulationsgeneral

In joint letter of the DirectorJune 1995 Generals of the SKI and thea
SSI informed the licensees that they have discussed co~operation
between the authorities the issuing of regulations. They consideron
close co-operation and co-ordination between the SKI and the SSI beto
important in the field of nuclear in avoid uncertaintiesorder toenergy

interpretationand problems. Attached the letter jointto reporta
describing plans for the development work regulations bycurrent on
both authorities identifyingand particular co-operation and co-ordination
needs. The highest demand co-ordination relates, according thistoon

safety requirements, nuclearreport, to waste management,common
preparedness and transportation. According SSItheto report,emergency

regulations concerning the handling of nuclear fuel otherspent or
activities associated with the final disposal of nuclear will bewaste,
issued later than mid-1996.by SSI regulations concerning theno
decommissioning of nuclear facilities planned for longer timeare a
scale. Also according the foreseen that during the1996,to report,
SKI will issue three regulationsgeneral and consultationsstart concer-
ning several others.

Enforcement possibilities

Both authorities gain their enforcing from legislation, thenamelypower
Act Nuclear Activities and the Radiation Protection BothAct.on
authorities also have the mandate issue regulations licenceandto
conditions. The specificallyActs require licence for carrying outa
nuclear activities and activities involving radiation. The Acts also
specify requirements and obligations for the licensee, with regard toon
safety and radiation protection and the of If suchto management waste.
basic provisions complied with, the licensee be broughtnot toare can
court.

The SKIs regulatory supervision of installationsnuclear based on
the of the so—called safety of the installations. Thecase’assessment
safety be regarded the legally binding documents whichcase may as
define the minimum safety thatlevel the licensee legally committed

least maintain, condition for permit theto at to operate reactor.as a a
Such documents regulate the technical configuration of each andreactor
its operating limits and conditions.
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The authorities promulgate provisions whereby the operatorcan
concerned be required qualify the ’safety for the plantcase’tomay or
operation order obtain operation permit, later re-qualifyto toan or
the ’safety Failure satisfy the authoritycase. requirements resultto can
in the withdrawal of the operating permit, delay in issuingor a a
permit when the licence application first submitted.

3.2.2 Findings of the Commission

The Commission that the conditions under which the SKI and thenotes
SSI conduct their supervisory activities differ. The responsibility of the
SKI regulate nuclear safety, whereas the responsibility of the SSIto

regulate activities relating radiation in non-nuclear fields, wellto to as
in the nuclear field. This that the of the SKI theas means concern

minimizing of risk through the enhancement of safety in connection
with nuclear activities. The SSI, with its broader of responsibility,area
has consider risks connection with radiation from nuclear activitiesto
together with other radiation risks. The regulation of nuclear safety

diversified than that of radiation protection in the nuclearmore energy
field.

Another difference that recommendations concerning radiation
protection in general have, for almost been based thecentury,a on
findings of the international scientific community, whereas international
co-operation concerning nuclear safety recentmeasures a more
development. The SSI has taken the International Commissionpart

Radiological Protection ICRP, and used the revised recommenda-on
tions of the ICRP basis for the national regulation cf. Chapter 8.as a
The SKI bases much itsof regulatory work so-calledon consensus
documents produced by the IAEA and the OECD Nuclear Energy
Agency OECD/NEA. Only recently has international Conventionan

Nuclear Safety been adopted cf. Section 2.1.1.on

Nuclear safety

The Commission that difficult obtain overview of thenotes to an
regulatory which based the OrdinanceAct andpresent system on on

Nuclear Activities. In accordance with older legislation,nuclear the
relies requirements that have been promulgated plant-system upon on a

specific basis licence conditions. This has gradually led lack oftoas a
transparency.
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particular, the large of Technical SpecificationsIn number STF
which important of the licence conditions and whichpartare an were
written individually for each difficult Accordingreactor, toare survey.

licensees,the difficult for anybody obtain overview of theto to an
of STFs. Also differenttask identify all thesystem not toan easy

sections of various STFs that ought be changed result ofto as a any
change detennined in of the STFone s.

The STFs have been drafted by the utilities them selves, approved by
the SKI and applicable binding conditions of operation. Ifare as some
STFs difficult interpret, considered be validto not to atare or even

the utilities would, the view of the Commission, be expectedpresent,
inform the SKI this situation, remedies subjectabout andto to prepare
SKIs approval.to
The Commission advises the SKI from theto presentmove

regulatory which general regulations wellsystem to one uses as as
licence conditions in consistent and When doing this,transparenta way.
the SKI should observe that those requirements which havenot even
been promulgated the form of regulations’ be simplycommon can

appropriate analysispromulgated general regulations without andas new
planning determine how they should fit into the regulatoryto new
framework.

legislationAs mentioned in Section only in did Swedish3.2.1, 1993
give the SKI rightthe issue general regulations. The main forto reasons
giving the SKI billthis right according the Governmenttowere,
1992/93:98 Q3. 33-35, improve the general publics knowledge aboutto
nuclear safety creating the regulations,work by transparencymore

make the complicated andwork of the regulatory authorities less toto
achieve co-ordination between the regulatory of the Actsystems on
Nuclear Activities and of the Radiation Protection Act.

issuingThe SKI has started working formulating and generalon
regulations with the Nuclearaccordance the provisions Act onnew
Activities. its mentioned jointIn attached the previously letterreport to
of identified preliminary frameworkJune, I995, the SKI has the or
categories for these regulations and the general commitmentsnear-tenn
for consultation about them between the authorities. So far onlytwo one

SKI this Commission has doubtsgeneral regulation has been issued and
whether the regulations according itsSKI will be able issueto tonew
plan, without has thechange work priorities. The SKI tolda
Commission regulationsthat the work of issuing general has been

fewhampered by the workload experienced by the SKI the lastover
years.
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although committed thethat the SKI,The Commission toaware
priority.has purposely given lowtask of issuing general regulations,

regulatorythat thejustified the basisThis have been presentonmay
overallaccording thethe plants andthe safety of tosystem ensures

Government, safety impor-decided by theobjectives’ for the SKI, as
priorities forthe SKI theshould the decisive factor whenbe setstance
Commission,in the opinion of thecf. Section 3.3.1.its tasks However,

of the provisionsin large portionthe lack ofpresent transparency a
possible.remediedactivities, has beregulating nuclear to asas soon

high priority thegiveThus, the Commission advises the SKI toto
its regulatoryregulations order developpromulgation of general to

only questionregulatorychange theA system notsystem. to anew
level ofWith theof making the presenttransparent.system more

expected resultof transformation beknowledge, the tocanvery process
inconsistencies andcorrection ofthe discovery and subsequent

of plantcorrectiveinadequacies. suchBy greater assurancemeasures
ofhigher priority thanmight promoted, justifyingsafety be at presenta

this task the SKI.for
using the experiencethe SKI might considerfacilitate the work,To
framework ofdevelopment of itscountries in theother new

Sectioncf. Volume 9.regulations

Radiation protection

Statutes is,regulations their Code ofThe SSI’s right issueto own
controlling theof its powerful tools forSSI,according the mostto one

Protection As theRadiation Act.compliance with the intentions of the
all licensees, thestandards forgeneral regulations require the same

the SSI handleregulations efficient forissuing of to mattersan way
number of individuallargewhich could otherwise have generated a

applications.
3.2.1, the SSISKI cf. SectionAccording the joint withletterto

high-the final disposal ofissue relatedplans general regulations toto
Commission, importantthe view of thelevel during 1996. Inwaste

that the SSI fulfils these plans.

regulationsCo-operation issuing of generaltheon

inradiological protectionthat in the field ofThe Commission notes
tradition concerningthere longerconnection with nuclear reactors a
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the issuing of general regulations than the field of safety. Thereactor
SSI has developed consistent body of regulatory whichtextsa are
general in and partly based international recommenda-nature are on
tions.

The Commission observes that the SKI, well the SSI, haveas as
development work regulations the immediate future.to outon carry
The development work of the SKI however, considerably largeron a
scale than that of the SSI.

The Commission the SKI and the SSI theirtoencourages pursue
intention of close co-operation regulation work. Such co-operationon
would facilitate the work and would help achieve the co-ordinationto
between the regulatory of the Act Nuclear Activities andsystems on
that of the Radiation Protection Act, which the Government has
required, expressed the Government bill 1992/93:98 p. 34. Aas
concentrated effort this project would also reflect the intentionson
behind the legislation, which gives the SKI the right issue regula-to
tions.

Enforcement possibilities

The combination of the legislative requirements and the authority-
issued regulations and licence conditions give both the SKI and SSIthe

enforce their requirements. The Commissionsstrong topowers
thus that the possibilities for the authorities enforceassessment to

their requirements adequate.are

3.2.3 Recommendations regarding the legal
framework

The Commission finds cf. Chapter 8 that the national legislation the
of safety, nuclear and radiationreactor waste managementareas

protection consistent with internationally recognized practices. Both
the SKI and the SSI have enforce their requirements.strong topowers
Accordingly, the Commission has recommendations regardingno
changes in this legislation.

The Commission recommends that:

the SKI should develop its regulatory by giving priority thesystem to-
promulgation of general regulations; and
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co-ordinationthe SKI and the SSI should structuredpursue a more-
work regulations.of their with the development of new

underlying3.3 Regulatory objectives and

philosophy

Description3.3.1

Underlying the objectives of the SKI and the SSI theregulatory
regulatory philosophy of each authority.

philosophyRegulatory

The issue the philosophy of the authorities related theof regulatory to
issue division the authorities the licenseesof the of roles between and
cf. Section 6.1.

The philosophy of the SKI described that safetyregulatory bemay as
should constantlybe high reasonably achievable and that safetyas as
subject such improvements be reasonably achieved. Theto as can
minimum safety level thus subject continuous updating. Theto
licensees have the full responsibility for safety and the SKI supervises
how the licensees executive this responsibility.

of theFor further description SKIs regulatory philosophy, seea
Section in Volume3.5.1

The supervision of the SSI basedregulatory philosophy and strategy
international radiation protection philosophy.on

ICRPs fundamentalRadiation protection based the threeon
principles:

introductionJustification. adopted unless itsNo practice shall be-
be understoodprovides positive benefit. A practice shouldnet asa

all the benefit. example,operations which produce Foretc.processes,
of the nuclear fuel cyclenuclear onlywaste management partone

rather than practice of itsa own.
Optimization. Once practice has been justified and adopted,a-

reducing theconsider how besttotonecessary use resources
principleradiation risks individuals and the population. Thisto
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usually referred the ALARA principle As Low As Reasonablyto as
Achievable and the goal optimize protection against the effectsto
of radiation. The reasonably explained by the ICRPterm as
economic and social factors being taken into account’.

limitation.Dose limitsDose required in order thattoare ensure no-
individual exposed radiation risks that judged beto toare
unacceptable.

These three principles have been internationally accepted and theare
for practically all radiation protection work. The principlescornerstones

apply all of radiation protection and restrictedto aspects not toare
regulatory activities. Thus, the SSI and the licensees have the same
fundamental objectives which provides ideal situation foran com-
munication and mutual understanding.

The licensees have the full responsibility radiationfor protection and
SSIs task that the responsibilities taken and thatto ensure are

regulations and conditions complied with. Due the complexitytoare
sizeand of the nuclear plants, SSI’s supervision this field

dominated by the utilities’ self inspections.
For further description of SSIs regulatory philosophy, Sectiona see

3.5.2 in Volume

Regulatory objectives

itsIn letters of appropriation the Swedish Government has specified
regulatory objectives for the SKI and the SSI. objectivesThe have been
classified overall activity objectives.as or

The overall objectives for the SKI the following translation fromare
the ofLetter Appropriation for 1995/96:

The SKI activities shall have their aim toas ensure:

that high level of safety achieved Swedish nuclear activitiesa-
and that, with this objective view, initiatives taken toare
increase the level of safety,
that nuclear will be finally disposed of in safewaste a manner,-
that the of industrys activities regarding the final disposalscope
of nuclear fuel will be sufficiently broad,spent
that decision-makers and the general public well informedare-
about nuclear risks and safety and about the and finalmanagement
disposal of nuclear fuel andspent
that Swedens international obligations the field of nuclear-
activities fulfilled.are
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When the SKI establishes the priorities for its tasks, safety importance
should be the decisive factor. The tasks pertaining Swedensto
international obligations should also be considered. fundamentala
prerequisite for the objectives of the SKI, and for the focus of its
activities, that the licensees should have the full and undivided
responsibility for safety. The SKI shall supervise how the licensees

this responsibility by forming its well-founded opinionexecute ofown
the safety of the installations ofand the quality of safety-relatedstatus
work performed by the licensees. The SKI shall, within its field of

contribute sustainable development.competence, to a

In this connection the SKI shall:

become driving force safety-related work when justified bya-
operating experience, research results and technical progress;
towards licensees well in international co-operationas as on
safety,

the maintenance of comprehensive approach thepromote a-
research and development of the nuclear industryprogramme
concerning the and final disposal of nuclearmanagement waste
and for decommissioning and dismantling of such nuclear
installations where further activities will be carried andout,no

that sufficient funds established futuretoensure are cover
expenditures for such purposes,

the maintenance and development of thepromote competence-
safety-related work the SKI well the licensees andat atas as
generally in the country,
issue and decide conditions and regulations for nuclearon-
activities the that deemed for safety and forto extent necessary
the fulfilment of Swedens international obligations, and
actively provide information about conditions and thatevents are-
of interest safety and about and final disposal ofto management

nuclear fuel and nuclearspent waste.

As member of the European Union, Sweden shall work for efficienta
and increased achievements for environmentthe the vicinity of
Sweden, inter alia the Baltic region and Central and Eastern
Europe. In this work, the SKI shall seek attain close co-operationto
with the European Union.

In EU work, special demands will be the SKI regardsput on as
taking in the different working and and in thepart expert groups
committees of the Commission. The SKI shall, within its field of
responsibility, give suggestions the Ministry of the Environmentto on

proposals for the Commission, be responsible for ensuring thatnew
reporting the Commission perfonned according theto assumedto
obligations and contribute Sweden fulfilling its obligations accordingto

EU decisions.to
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thefollowing translation fromThe SKI activity objectives theare
of Appropriation for 1995/96:Letter

The shall:SKI

there satisfactorythat, in Swedish nuclear installations,ensure-
accidentsserious incidents anddefence-in-depth to prevent

alsoorganization andoriginating in technology, tocompetence,or
theof radioactive substancesmitigate the release toprevent or

environment, should accident occur,an
expertisein of organization andmaintain preparedness toterms-

accidentauthorities the ofprovide advice otherto event an-
societalmedical andsituation with the aim of mitigating-

radioactive substancesresulting from the release ofconsequences
the threat of such releases.or

handlingother ofthat the conditioning, interim andstorageensure- carried thatnuclear fuelnuclear and outwaste spent soare
and that the releaseserious incidents prevented,accidents and are

preventedof radioactive substances the environmentto or
accidentmitigated, should an occur,

nuclearfuel andthat the final disposal of nuclearspentensure-
radioactiveofcarried that potential leakageoutwaste so any

bethe environment, different timescales,substances to canon
expected be within acceptable levels,to

theofthat the research and development programmeensure-
intendedcomprehensive and fulfils thenuclear industrypower

disposal of nuclearthat safe handling and final wastepurpose so
decommission-achieved and that methods available for theare

installations,ing and dismantling of nuclear
generalgive special interest and thedecision-makers, groups-

objective information concerningpublic comprehensive and
nuclear risks and nuclear safety.

objectivescontains ’safetyThe SKI Annual Activity Plan for 1995/96
objectives’ and objectivesthe national level’, general regulatoryon

objectivesof thethe of the SKI. Manyfor so-called Main Programmes
byactivity objectivesfor the Main correspond theProgrammes setto
forstrategic directionsGovernment. The Activity Plan also containsthe

activity for differentactivities objectives for the ofand program-year
of the SKI. Theunder the offices and departments programmemes

priorityactivity’ have grouped into lobjectives for the of beenyear
the SKI regularobjectives. further descriptions ofand priority For2

Sectionobjectives, Volume 3.1.3.see

theaccordingfor the SSI the followingThe overall objectives toare
Swedish.translation fromof Appropriation for 1995/96Letter
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The SSI’s main task enforce compliance with the Radiationto-
Protection Act and authority be responsible forgovernmentas a
issues concerning the protection of people, animals and the
environment against the harmful effects of ionizing and non-
ionizing radiation,
the SSI shall define the aims for radiation protection, give advice-
and information on radiation protection issues, regulate and
supervise activities with ionizing and non-ionizing radiation,
increase knowledge in the field by carrying and financingout
research and otherwise the safe of radiation,promote use
in the of radiological emergencies, particularly nuclear acci-case-
dents, the SSI shall maintain preparedness in order give adviceto
and information the authorities concerned,to
the SSI shall take into consideration other radiation protection-
problems concerning societal values,great
international co-operation essential the radiation protection-
work. The SSI shall contribute sustainable development,to a
accordance with the conclusions from the UN’s conference theon
environment and development held in Rio de Janeiro 1992,
Sweden in activities for improving the environmentalengages-
situation in, for example, the Baltic Sea region and Central and
Eastern TheEurope. SSI shall aim co-ordination with theat
European Union’s activities this area,
Sweden’s work in the European Union will require efforts from-
the SSI with regard for example, participation the Commis-to,
sion°s different working and expert groups.

The Government has stated that the SSI’s activity objectives concerning
nuclear supervisory activities the following translation from theare
Letter of Appropriation for 1995/96:

The SSI shall work towards:

keeping individual and collective doses below established limits,-
the and disposal radioactiveofmanagement waste a manner-
that adequate with regard radiation protection,to
the maintenance of preparedness against nuclearemergency-
accidents,
the SSI holding its research position intemationally and nationally.-

The SSI has described the Commission how its regulatory objectivesto
have been formulated see Volume Section 3.4.4. The SSI has also
described how these objectives have been considered in its Annual
Activity Plan. According the plan, the overall objective for the SSIsto
supervisory activities the nuclear field is:
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shall befacilitiesmaintenance of nuclearthat the operation and- people,withradiologically safeconducted in respect toway,a
animals and the environment.

directionalcontainsfor 1995/96Activity PlanThe SSIs Annual
informationstandards’, effects and’qualityobjectives’, end results’,

of theand divisionsrespectivegiven for the departmentsachievements’
SSI.

CommissionFindings of the3.3.2

philosophyRegulatory

hasand the SSIphilosophy of the SKIregulatorydiscussion of theA
regulatingmodel forso-called Swedishthe issue of theincludeto

Sectionthis modelCommissionactivities. Thenuclear comments on
6.2.2.

objectivesRegulatory

generallyand SSIobjectives of the SKIThe regulatory tonot easyare
authorities have beenobjectives for theregulatoryThe currentmeasure.

authorities.theandthe Governmentdeveloped dialogue betweena
definedmight beresulted whathas, far,that the dialogue soseems

objectives.measurablerather thanthe regulator,requirements asonas
measurabledefiningdifficultiesof theCommissionThe aware

fields ofauthorities in theregulatoryobjectives for thepreciseor
theview oftheInsafety and nuclear management.wastereactor

regulatoryoverallwould be thatsituationCommission, the ideal
Thesethe Government.bysupervisionobjectives for nuclear setare

the SSI intoSKI andtransformed by theobjectives should then be more
respectiveactivity of theeach maincorrespondingdetailed toones

authority level,fonnulated theobjectives,authority. The detailed on
well-defined.andshould be measurable

quantitativequalitative andbothsupervision includesthe SSIAs
whilelimits,imposingradiation, andmeasuring doses andapproaches

assessingapproachqualitativebasedsupervision largelythe SKI on a
theforbe easierobjectivessafety, measurablethe level of settomay

Commission finds thenotwithstanding, theThisSSI than for the SKI.
for bothimportanceobjectives be ofmeasurableelaboration of greatto
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Commission advises the Govem-the SKI and the SSI. Therefore, the
elaboratingand the SSI,continue its dialogues with the SKIment to

authorities.measurable activity objectives for the two
objectivesThe Commission had in tracing the differentdifficulties

back the objectives byby the SKI for different setset toprogrammes
Commissionthe Government. interviews with the staff of the SKI theIn

also impression that staff members of the SKIgiven the notarewas
Commissionclear the in which the objectives Theset.on manner are

thethe SKI, further developadvises the authorities, and especially to
objectives should be inof setting regulatory objectives. The setprocess

and If thehierarchical within the different offices departments.a manner
involvingof iterativeregulatory objectives resultsetare as a an process

appropriatestaff from all levels of the organization,members an
hierarchy of objectives will develop.

objectives,Furthermore, taking in the of setting theby part process
objectives This ofstaff members will understand the better. some

Commissions impression that the regulatoryimportance, since the
interpreted in theobjectives fully understood, leastat notnotare or

personnel of the SKI.by allsame manner,
in differentWithin slightly different wording has been usedthe SKI,

differencessteering documents describing the objective. Such aresame
differences in thejust of editing they imply majornot matter asa may

Clarity defining objectives besignificance of objectives. in cannot
of be ableoveremphasized. different documentsReaders tomust

concerning thethe The uncertaintyinterpret the objectives in same way.
utilities, wellobjectives be reflected within the regulated asascan

andwithin Commission advises the authorities,the authorities. The
describing regulatoryespecially the SKI, that theto text aensure

different documents.objective unambiguous consistent inand
such safetythe SKIs Activity for 1995/96In Plan concepts as

objectives’,objectives regulatorythe national level’, generalon
used and’activity objectives’ ’objectives for mainand programmes’ are

connecting thesedifficulties inelaborated. The Commission had some
withGovernment andelaborations with the objectives stated by theas

ofCommission the interpretationthe explanation by the SKI theto on
those objectives.

description of its regulatoryThe Commission that SSIsnotes
defined byobjectives the objectivesand how these objectives relate to

is,unambiguous. Therethe Government comparatively clear and
exactituderegard thehowever, for further improvement with toroom

when objectives.fonnulating the SSIs regulatory
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The Commission the importance for the authorities havestresses to
understandable and unambiguous objectives, that be backtraced tocan
the objectives by the Government. The Commission, therefore,set
advises the authorities that there clear connections betweento ensure are
the overall objectives activityand objectives by the Government andset
the objectives by the authorities.set

The Commission that the SSI’s Activity Plan benotes toseems a
useful planning instrument. The Activity Plan followed regularatup
intervals. On these occasions, the decidemanagement can on re-
prioritization between different tasks.

The SKIs Activity Plan does have been used activelynot toappear
planning instrument. The Commission with satisfaction thatas a notes

the SKI has recently started regular follow-ups of its Activity Plan with
the aim of re-prioritizing tasks when Based studies of thenecessary. on
Activity Plan, well interviews with the staff of the SKI, theas as on
Commission, however, concludes that this document should be made

clear and precise provide help in the daily running of activitiestomore
the SKI.at
The impression of the Commission that, although the authorities
their Activity Plans planning instrument, they have faruse notas so

incorporated measurable objectives into the plans. The Commission,
therefore, advises both the SKI and the SS1 incorporate measurableto
objectives into their Activity Plans such that achievementto extentan

field of activity be measured.per can

3.3.3 Recommendations regarding regulatory
objectives

The Commission recommends that:

the Government in dialogue with the SKI and the SSI continues to-
elaborate measurable activity objectives for the authorities;two

the SKI and the SSI continue strive towardsto transparencymore-
stating their regulatory objectives by:

ensuring clear connections between the Governments overall-
objectives, and activity objectives and the objectives by theset
authorities;
developing the hierarchy of regulatory objectives; and-
ensuring that the describing regulatory objectivetext a unam--
biguous and consistent in different documents;
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theirobjectives intoSSI incorporate measurablethe SKI and the-
beachievementsuch thatAnnual Activity Plans extentto canan

measured.

includingand procedures,Internal rules3.4

quality assurance

Description3.4.1

SSISKI and theof theThe rules for the internal management are
ManualsManuals. Therespective Administrativedocumented in their
updated.continuouslystaff members andhave been distributed allto are

allocationwork organization andThe include descriptions ofManuals
definingauthorityresponsibilities, rules for the delegation ofof at

and rulesbe takenlevel different decisionswhich organizational toare
foradministrative routinesadministration, wellfor personnel as as
theissued bycorrespondence and for documentsincoming and outgoing

authorities themselves.
theconcerning their internalApart from the rules management,

small numberthe of issuing,authorities issued, inhave aare processor
SKItasks. Theinstructions for their regulatoryof documents with

conducted: thehow its inspections Inspec-developing manuals areon
Inspection GuideInspection Book, thetion the Quality SystemsManual,

Book Maintenance.and the SKI ReferenceBook Maintenance, --
manualsby theseformally adopted theAlthough management,not are

by SKIs staff.used guidanceas
hasSupervisionof Nuclear EnergyAt the SSI, the Department

Activities.RelatedSupervision andissued document called Policy fora
worked forinstructions will beAccording this writtendocument, outto
developingSSI alsosupervision. Thefrequently used methods of a

manual in the nuclear field.
qualityimplementedfullyNeither the SKI the SSI have anor

obtained andquality planned,QA thatsystem toassurance ensure
ofauthorities have elementsmaintained Thetheir work. two aown

has workedfurther. The SKIQA developingand plans forsystem
issuedlicensees and hasconsiderably requirements for theQA aon

facilities andnuclearregulation for quality’common’ atassurance
its Annualnuclear Induring the transportation of fuel and waste.spent

develop forSSI plansActivity Plan for 1995/96 the systemtopresents a
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internal control. In March 1996, the SKI fonned working witha group
the task of introducing and implementing internal QA system.an

3.4.2 Findings of the Commission

As reflected this and other chapters of the the Commissionreport,
has reviewed wide of of the which theaspectsa tworange manner
regulatory authorities, the SKI and the SSI, their regulatoryoutcarry
activities. The Commission clearly conclude that the results attainedcan

these activities of high quality. The Commission also thatnotesare
the licensees, being the subjects of the regulatory activities, share this
view of the Commission. fact,In they further, in that theystepgo one
require regulatory authorities and consistentstrong regulatory activities.

Thus, the overall impression that the SKI and the SSI have de-
veloped such procedures for their activities needed for theiras are
regulatory tasks be perfonned satisfactoryto However,a manner.
procedures, from those concerning internal haveapart management, to
large been documented. Oneextent for thisnot bea toreason seems

that, with the low of personnel the authorities, different taskstumover at
well known by those performing them that written instructionsare so

considered by them.are unnecessary
The Commission has found that the traditional of qualitymeans

control in Swedish authority decision-making applied by the SKIare
and the SSI. These of quality control include assigningmeans respon-
sibility various levels, and the independentto review ofmanagement

important issues by advisory committees. However, the Commis-more
sion has also observed that the authorities have, far, implementednotso

intemal quality according modern standards.systeman toassurance
The lack of fully implemented intemal QA and thesystema

resulting lack of approved procedures, coupled with the fact that few
documented instructions exist regarding the performance of the
regulatory tasks, has contributed the Commissions difficulties into
obtaining clear picture of the functioning of especially the SKI.a

There internationally recognized practice regarding forno systems
regulatory authorities’ internal QA. However, the Commission thatnotes
the SKI requires the licensees have fully implemented QAto system.a
Also the SSI has demands the licensees with regard qualitytoon

would, therefore, be logical for both authorities followassurance. to
similar principle in their activities.a own
In the opinion of the Commission, the SKI and the SSI should fully

implement quality for their work thatsystem toa assurance own ensure
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CommissionThemaintained.implemented andestablished,quality
workingofthe SKIfonnationsatisfaction thewith atrecentnotes a

thealsoCommissionThequalityinternal stressesassurance.group on
internalfordevelopits plansthe SSI fulfilforimportance systemtoto a

quality control.
qualityinternaltheirimplementation oftheTo support assurance

designateeachand the SSIadvises the SKICommissionthe tosystems,
respective Directorthedirectlywho shouldQA toreportmanager,a

withdealtqualitythat internalGeneral mattersto areassuranceensure
and correctly.effectively

andobservationsfollowingthebelieves thatCommissionThe
fordevelopingwhenboth authoritieshelpful forsuggestions systemsare

qualityinternal assurance.
the SKIinternalthe documentsadditionIn management,to on

Theseactivities.inspectiondifferentmanuals fordeveloping four
of thetheadopted byfonnallyhave beenmanuals managementnot
clearmanuals havethesituation whereresultedSKI. This has noa
thestaff members,withinterviewsstaff members. Fromstatus among

manualsimpression that thesereceived thehas alsoCommission notare
the SKICommission advisesThewithin the SKI.accepted tofully
and havemanualsinspectionwork thedevelopmentfinalize their toon
should beThe manualsby theadoptedthem fonnally management.
the SKI.ofall departmentsdistributedneeded andupdated when to

instructions for thosewrittenfulfil its planshouldThe SSI to prepare
theused frequentlysupervision thatnuclearmethods of atareenergy
thebothwould facilitateinstructionsSSI, writtentheSSI. Also for

supervision of its tasks.performance and the
instruc-strategies anddocumentedCommission,thethe opinion ofIn

theirwithacquaint themselvestions would help employees tonew
SSIand theof the SKIthe activitieswould makework, and also more
that bothCommission thereforeoutsiders. The suggeststransparent to

and instruc-strategiesdocumentingsystematicallyconsiderauthorities
tasks.regulatorycategories oftions their differentfor

bedecision-makingforregards theCommissionThe to aprocess
thesection 4.2.2,QA Ininternalvital of system.part an

thatdiscussed. Inauthoritiesbothdecision-making of context,process
that theensuredSKI hasthat theconcludesthe Commission

withconnectionthe SKI inwithindecision-making severeprocess
dailytheforalso thefunctions efficiently. However,incidents process

advises theCommissiontheTherefore,decision-making important.
decision-makingentiretheirregularly re-evaluateauthorities to process.
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3.4.3 Recommendations regarding internal rules and
procedures, including quality assurance

The Commission recommends that the SKI and the SSI:

implement internal quality QA thatsystems toassurance- ensure
quality established, implemented and maintained;

consider regular re-evaluations of their entire decision-making-
process;

consider setting QA function where theup a manager- manager
would directly the respective Director General;report to and

should document strategies and instructions for their regulatory tasks-
thanto greater extent at present.a

3.5 Regulatory supervision in practice

3.5.1 Description

The SKI

The main of SKIs regulatory activitiestypes be describedcan as
follows. For comprehensive description, Volume Sectiona more see
3.2.1.

Routine regulatory tasks

The SKI has review and all safety significantto changes in theapprove
configuration of nuclear facilities and all changes in the STFs. Some
170 such regulatory tasks submitted by the licenseesreactor were
processed the operating 1994/95, tasks generated by theyear
Oskarshamn l renovation project included. The regulatory tasksnot may

from the control of minor modifications the review ofrange to
extensive installations of equipment.new

The safety analyses submitted by the licensees checked by theare
SKI. When deemed the review of the analyses supportednecessary, are
by independent calculations carried by the SKI outsideout experts or
consultants. As of the review procedure, the SKIparta expertsmay use
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formalandinfonnalbothand also makeoutside Sweden,inside and
bilateralcountries. Bothotherauthorities inwith sister contactscontact

thisused innetworksOECD/NEAand the context.and the IAEA are
baseddecisionsmakingforthe procedureconsistency inTo ensure
safetyof therelevantthat allandthe reviews, aspectsto ensureon

theprescribed inconsultationcovered,beeninvolved haveissues
ofof the Departmentthe headbetweendecision-making process

task.theinvolved indepartmentsof theand the headsInspection expert
particular importanceofdecisionssafetytaking regulatoryBefore

CommitteeSafetyadvisory Reactorsafety, the SKIconcerning reactor
the SKImade bydecisionsofconsulted. Forhas be typesto some

consulted.Boardthe SKIGeneral,Director
theletterregulatorycommunicateddecisionThe SKI toa
ofconditionslicenceadditionalincludedecisionlicensee. The amay
bespecialconcerning totestspermanent nature,temporary e.g.or

requirements.special reportingand/orperformed,

Inspections

regularSKI. Theseperformed thebyinspectionsThree oftypes areare
inspectionsspecialandinspectionstopicalinspections,routine oror

Regularsignificance.special safetyoftriggered byinvestigations events
eachvisitinginspectorsby the SKIcarried reactorinspections outare

overhauls andformonth. The annualseveral dayssite outageper
aiminspectionsTopicalinspections.intensifiedsubjectrefuelling toare

safety-relatedquality of the licenseestheinsight intodeeperat
operationsuch maintenance,topicalparticularactivities in coreareas, as

shallinvestigationstraining. Incidentandqualitypractices, assurance
reported theandplant bestaff thetrainedinitially conducted bybe toat

performchoosethe SKIDepending the circumstances,SKI. tomayon
ofThe SKIinvestigations.special inspectionsits programmeorown

inspectionsattentionfocusinginspections gradually systemsonmore
plants.quality theworkandsafety-related performanceof the at

ofand experienceReview operatingassessment

in the STFsspecifiedLER requirementsReportingLicensee Event are
evaluated bysystematicallyEmphasisfor each plant. put eventson

andTechnologyMan,interaction betweenMTOutilitiesthe an
perspective.Organization
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LERs from the nuclear plants assessed by the Department ofare
Inspection and copies distributed departments. The LERsto expertare

reviewed weekly meetings by the ASK-groupat consisting ofare
representatives from all departments the Office of Reactor Safety.
Further SKI actions recommended by the Department of Inspection,are
the involved department by the ASK-group. Suchexpert actionsor may
be follow-up routine inspections, dispatch of special inspectionson

initiation of SKI review ofteams licence conditions, resultingor a
modified regulatory requirements both for the plant submitting the LER
and for other plants where applicable.

Series of comparable observed limited time period andevents over a
indicating unsatisfactory trend with safety also triggersrespect toan
SKI action. In addition, the potential existence of such trends are
discussed least levelat meetings between the SKIat toponce a year

the plantmanagement Data obtainedant from LERs,management.
concerning reliability and safety perfonnance, recorded in the SKIare
database STAGBAS. Foreign reported through bilateralevents agree-

recorded in the database ASKBAS.ments are
the responsibility of each department monitor andexpert to

Swedish and international safety research, well internationalassess as as
regulatory experience within their field of expertise in order to
determine whether modifications Swedish regulations and licenceto
conditions justified.are

Assessment of periodic safety analysis reports

Periodic safety reviews of the nuclear plants in Swedenpower are
conducted regular basis. Every nuclear beon a reactor mustpower
subjected about three complete safety reviewsto the 2010,toup year
i.e. about 8-10 On the basis of this policy decision,once every years.
the licensee shall submit called As Operated Safety Analysisreport,a an
Report ASAR, including analysis of the organization and im-an
plementation of the safety work the plant, comprehensiveat reporta on
operational experience, plant-specific probabilistic safety analysis anda
finally safety improvementreport current wella on programmes as as
proposed future based the findings and conclusions ofprogrammes, on
the safety review. The ASAR alsorecurrent contains reporta on
radiation protection.

Each utility ASAR reviewed by the SKI, and the SKI review
called the SKI ASAR, together with thereport, utility ASAR provides

in-depth periodic review of the safety of the and thean status reactor
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safetyfutureplan forincludingthe plant,worksafetyof thequality at a
Committee ReactorAdvisoryin thediscussionsAfterimprovements. on

thesubmittedASARSKI totheBoard,SKItheinSafety and
Government.

hasASAR-80,namedreviews,safetyperiodicofroundThe first
majoreffectedASAR-80completed. Thebeen aprogramme

PSAanalysissafetyprobabilisticformethodsofbreakthrough
ASARforguidelinesAccordingwork.safety currenttoSwedish reactor
of theperspectivethefocusandanalysis towork, the assessment onare

Organization.Learning

ofAssessment managementwaste programmes

RDsubmitrequiredindustrynuclear tothethird aEvery year
andhigh-levelfuel andof wastedisposalfinalthefor spentprogramme
theinstallationsnuclearofdecommissioninganddismantlingthe

thereviewsThe SKIprogramme.RDDSKB programmeso-called
bothbasedTheGovernment.the report onand then reports to

requested fromandstaffSKI commentsperformed by areviews on
organizations,andinstitutionsforeigndomestic andofnumber

insightthebasedlargelyreviewSKIsSSI. Thetheincluding onown
safetydevelopmentandresearchitsgained from onprogrammeown

long-livedandfuelofdisposalfinalthe spentmethods forassessment
thebyapprovedfinallybehasreviewSKIThe tonuclear reportwaste.

Government.submitted thebeforeBoardSKI to

regulationsgeneralofIssuing

cf.regulationsgeneralissuerightthehasthe SKISince 1993, to
generalofissuingfor theprinciplesAccording3.2.1.Section presentto

regulatoryformaltheauthorities,Swedishregulations by government
detailedtheachieved,bewhat notprescribepreferablyshould musttext

achievetomeans

SSIThe

describedbeactivitiesregulatorySSI’sof asmainThe cantypes
SectionVolumedescription,comprehensivefollows. For seemorea

5.3.2.



54 The regulatory activities SOU 1996:73

The supervision of the radiation protection work the nuclearat power
plants and other Swedishat nuclear facilities performed using general
regulations. The SSI also issues licences and,separate connection
with these and licences issued by the Government, licence conditions

established. should be emphasizedare that the SSI aims usingat
general regulations for of its regulatorymost work, this willas assure
uniform of applicantstreatment and harmonize the stipulated conditions
for the different licensees.

The main objective for nuclear supervision that theenergy
operation and maintenance of Swedish nuclear facilities shall be
conducted radiologically safe witha the work forcerespect toway
personnel doses low reasonably achievably, ALARA,as the publicas
and the environment.

The SSIs supervision of nuclear plants dominated by the
monitoring of the plants’ achievement of, and continued compliance
with, the licensees radiation protection and qualityprogramme

Tosystem. goodassurance radiationpromote prevention practice, all
nuclear plants have radiation protection adviser. The advisera serves as
link between the plant and the SSIa and this facilitates SSIsrespect

activities.
The SSIs with themanagement nuclearmeets plant managements

yearly discussto of principal character.matters There also formalare
meetings yearly between the SSI and the nuclear plants Radiation
Protection Department.

Inspections

The SSIs Department of Nuclear Energy Supervision organized into
three divisions, of which the Division of Nuclear Inspections and
Transports deals with supervision related the internal environmentto at
nuclear installations, including their organization, education,
occupational health issues and radioactive materials transportation. The
Division of Waste Management and Environmental Protection deals
with the supervision of the environment around the installations and
their includingwaste materialmanagement, for recycling depositionor

waste.as
The Division of Nuclear Installations and Transport has separate

inspectors charged with plant site responsibility for each nuclear power
plant and such inspector for Studsvik. Siteone responsibility for
supervision of other nuclear licensees, such ABB Atoms Fuelas
Factory, divided these five inspectors.among
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categories. SystemseveralintodividedinspectionsThe SSIs are
applicationofreviewwithconnectionperfonnedinspections anare

thefromparticipateendeavoursSSIactivities. Thein tochangefor a
addressinspectionsDetailedcommissioning.finaltheplanning stage to
Reviewequipment.measuringofitemsi.e.issues,specific new

certain toinwith the system,dealinspections commonstatus orareaa
Swedish plants.all

companiesnuclearthe todemandshighplacesThe SSI poweron
ALARA.Theachievablereasonablylowdosespersonnelthekeep asas

SSIthereviewed bywork has beenALARAof thequalityandprogress
nucleartheinspectionssystematicofseries atthrough powerrecenta

plants.

Control measurements

inspectionof theall three types.annualSSI’sThe measurements cover
destinedpackagescarriedalso wasteControl outmeasurements onare

control ofcontaminationandreleaseReactorin SFR-1.finalfor storage
thebyrequiredallmonitored and measurementsenvironmentthe

verified.controlradiation andthe plantslicensee areprogrammeson

needsregulatoryfutureforPreparations

siting ofthewellrepository siting,finalPreparations for anasas
radioac-long-livedand othernuclear fuelforencapsulation plant spent

theseinvolved inThe SSISweden.inprogressingtive waste are
whichofobjectivetheMKB-95,suchprojectswith its asownprocesses

informationandexaminationsfutureauthorities fortheto prepare
initiatedbeenproject hasconcemed. Amunicipalitiestheactivities

decommission-regarding thecriteriaanddirectivesclearestablishingfor
plants.nuclearing of power

CommissiontheFindings of3.5.2

General

supervisiontheir regulatoryconductSSIand thethe SKIBoth toseem
the licenseesthatobligationtheirwithconsistent toin ensuremannera
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fulfilling their responsibilities forare nuclear safety and radiation
protection cf. Section 3.4.2.

The SKIs and the SSIs conduct of regulatory activities will, by the
responsibilities defined in the Act Nuclear Activities and theon
Radiation Protection Act, be different. While the SKI focuses reactoron
safety, mechanical integrity and nuclear in Swedenwaste management
with substantial attention internationala nuclearto safety-related
activities, the SSI distributes its regulatory activities broadover a scope
of radiation protection issues. Only of the SSI directedpart thea to
supervision of nuclear activities.

As mentioned Section 3.2.2, the of the regulatory supervi-manner
sion of the SKI also differs from that of the SSI that the SKI
seeking minimize risks,to theto ofprevent accidents,occurrence
whereas the SSI seeking controlto that radiationtoexposures, ensure

controlled justifiable degree.exposure to The SKI bea toseems very
attentive day-to-day activitiesto nuclearat especiallyreactors, to events
and their significance. The SSI special attentionto long-seems topay

experienceterm and trends worker radiation exposure.
The Commission has the following specific the regula-comments on
activitiestory carried practice by theout SKI and the SSI.as

The SKI

As mentioned above, the Commission regards the regulatory supervision
of the SKI consistent with stipulated obligations accordingas the Actto

Nuclear Activities. The followingon should be read bearingcomments
this in mind. The apply general,comments but specific comments
regarding inspections have been included.

Event-driven delayedorganization long-term tasks-

The Commission observes that several important long-tenn activities
have been considerably delayed for relation plantosome years or
have been reduced smaller scale than intended.to Such activitiesa are
periodic safety reviews, experience feed-back especially exchange of
experience in the international nuclear society, development of

research and development,competence, development of internal quality
and the issuing of general regulations.assurance

According the SKI, long-tennto activities have been delayed or
reduced because event-triggered supervisory tasks, such the cloggedas
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recentlyand theinBarsebäck 1992issue thestrainer reactorsat
addedhave beenOskarshamnrenovation of thecompleted toreactor

likeAdministrativecommitments.the volume ofnormal programmes,
issuingand thequalityinternalthe development of systemassurancean

priority by thelowintentionally been givenregulations, haveof general
sig-high safetywithcommitmentsRegulatorySKI management. a

priority.highestnificance have been given
of InquirySpecial CommissionCommission thatThis tonotes a

strainer issue, in 1993cloggedhandling of theevaluate the SKIs
activitiestheadditionalallocaterecommended the SKI toto resources

majortheirfeed-back dueexperiencereviews andof periodic safety to
Commission alsoSpecialsafety. Thestandpoint ofimportance from the

qualityinternalsystematicimplementrecommended the SKI to
ofAccording SKIswork.regulatoryof SKIs accounttoassurance

7.2,Sectionrecommendations Volumetheseactions taken based on
periodicbacklog in thegranted remedyfunding has been to a severe

theremains forthat needCommissionsafety reviews. This notes some
activities, particularlymentionedtheSKI reallocate tototo resources

internal quality system.assurancean
demandsbudgetaryof the Governmentsrelation the impactIn to on

thisopinion ofthe SKI, in theSection 7.2.1,the SKI activities cf.
in-of priorities. Anits orderbenefit from shiftingCommission, could

considered beGovernmentwith thedepth dialogue toto necessary
whichperforming tasksand inpriority balanceestablish agreed arean

significance.high safetyequally importanceregarded having oras
thehas mentionedapplication forbudget 1997noted that the SKI in its

dialogue.need for such a

auditingfocusfocus detail’from practicesTransition systemto onon

stillwhichactivities,supervisionThe fact that the SKIs regulatory are
constructionsanddesignthebased regulations from reactors’upon
organization.overload of the SKIphase, contributing the currentto
details thedegree focusedinspections highThus, SKIs to onare a

Commissionof thethe viewSTFs licence conditions. Inand the
qualitythe licensees’checkingthe SKI should shiftimportant that to
amongThis would’self-inspection’ structure.system encompassor

organization,other areas the licensees’ competence, resources,
monitoringoperational standards and processes.

need forpossibleand theThe ageing of the nuclear reactors
theconcerningactivitieswith increasedrenovation, togetherincreased
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of nuclear increase the demand supervisorymanagement waste, may on
activities in the nuclear field and thus make all the important formore
the SKI review and reconsider the prioritization of its activities.to

The Commission with satisfaction SKIs intentnotes to promote a
transition from ’focus detail’ ’focus supervisorysystem’toon on
practices. Issuing general regulations for basic duties of licensees may
greatly facilitate this change. theIn budget application for 1997, dated
February 1996, the SKI has declared its intention give high priorityto

the activities of developing general regulationsto and methods for
supervision of the licensees’ of self-inspection’ and qualitysystem

systems.assurance
The Commission has noted the lack of criteria forapparent correct

judgements be reached during safety of nuclearto status assessments
installations. has been observed that the SKI intends suchto promote
development of criteria, which shall be known and used bya common

all staff involved such judgements.

Co-operation between SKI departments

Each department of the SKI Office of Reactor Safety with their separate
responsibilities constitute important elements of the total supervisory

of the SKI. The Commission that the internal informationsystem notes
exchange between departments could be improved. At therepresent

be lack of co-ordination the formulation of theto depart-seems a
individualments objectives, although departments plan their super-

visory tasks according the general objectives of the SKI. Suchto co-
ordination would, in the opinion of the Commission, enhance the
efficiency of the total supervision and inspection activities of the SKI.

The impression from interviews with personnel from the SKI
Department of Inspection leads the conclusion that, although findingsto
from inspections documented distributed within the SKI,reportsare
the information contained in the often subject differentreports toare or
diverging interpretation by the various departments.

The Commission with satisfaction that the Office of Reactornotes
Safety plans frequent evaluation meetings with personnel from allmore
its departments. The of these meetings will be pool alltopurpose
information each nuclear plant, with the aim enhance thetoon power
complete picture of the safety situation nuclearat reactor.every
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Inspections

The licensees have importanceemphasized the of all the SKIs
inspectors being and professional with high knowledge ofcompetent
nuclear and industry practices. The Commission has noted that there

be sound and relations established the SKI plantbetweentoseems open
site inspectors and the operation units. According thereactor to
licensees, the day-to-day discussions and consultations between the
inspector and the staff of the licensee enhance dialoguethe safety and
they would like the inspectors spending time than they doto see more

the plants. Preferably inspector should be allocatedat present at one as
the inspector of individual plant. The Commission that duringnotesan
the last the SKI has been able fulfil the inspection plantwo not toyears
implying that each site should be visited inspectorsby forreactor at
least 3.5 days each month.

The Commission advises the SKI enhance theandto promote
professionalismand of its inspectors gain theordercompetence to

confidence and of the licensees. The Commission advisesalsorespect
the SKI reconsider its inspection plan shift prioritiesand betweento to
tasks such that the inspection plan be fulfilled.a way can

Although the licensees be satisfied with theythetoseem way
communicate with the SKI site inspectors, there be difficultiestoseems

identifyingin the of information emanating from the SKI.status
According the licensees, this have been by informalcausedto may
communication between the nuclear plant the SKI staffandexperts

with specialist knowledge of specific technical fields, havingexperts
resulted memorandums with clear of being informations,statusno
advices prescriptions the licensees. Before the early 1990s,sent toor
all between SKI the throughthe and licensees madecontacts were an
experienced SKI site inspector, who obtained advice from theturn
SKI This still the licensees’ preferred chain of communica-experts.
tion.

The SKI has infonned the Commission that procedure has beena
implemented, designed eliminate confusion the ofto statuson com-
munications from the SKI the licensees. The Commissionto encourages
the SKI uphold principle of formality communication betweento a
the SKI and the licensees, with the caution thatpronounced such
formality should lead the erosion of the and professionalnot to open
dialogue and consultation between the SKI staff the licensees’and

The Commission also that the SKI clearlyexperts. suggests more
designates the head inspector for site.each
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The Commission observes that the SKI findings inspections haveat
been easilysystematically compiled and documented in order benot to

accessible others from the individual inspectors. Each siteto apart
inspector findings,have record of inspection but centraltoseems a no
records exist. The Commission advises the SKI establishto toseem a
computer-based findings achieveof and observations in ordersystem to
better dissemination of information, systematizationfollow-up and ofa

the inspections.
A of top-level meetings between the individual nuclearyearlysystem

plants theand SKI has been established for ofMattersmany years.
safety priority discussed these meetings and the nuclear plantsatare
inform the SKI about the audit inspection Theplants’ and programmes.
Commission finds such Commission themeetings valuable. The under
impression, however, that the SKI does analyze the results from thenot
nuclear plants’ audits inspections taking such analysisand and notare
into when planning its inspectionaccount own programmes.

The Commission advises the SKI the results and conclusionsto use
from the licensees’ audits SKIsand inspections when planningown

inspection activities.own
The of Inspection has qualityDepartment made sufficient ofnot use

audits tool for assessing the adequacy of the licensees’assurance as a
internal quality for ensuring that levelacceptable ofsystems or an
safety exists each nuclear plant. Also there formalat systemno
within the Department of Inspection recommendationsfor follow-up of
made by the licensees.

Quality activities theaudit have, in the opinion ofassurance
Commission, been closely linked the ofDepartment Humantoo to

beingFactors organizationally responsible for qualityas assurance.
Consequently, auditingthe of Inspection’s responsibility forDepartment
the licensees’ for quality diluted.has beensystem assurance

The Commission advises the SKI focus formalizing theto on
evaluation of licensees’ qualitythe forsystemprocess assurance.

The SSI

The Commission of the opinion that the SSI could further improve
its review of workerOperating experiences for of increasedroot causes
exposures.

importantAnother issue, where the Commission believes that
improvements might possible, thebe the dosesassessment toon
public. As example, the Commission informed of controlan was



The regulatory 61activitiesSOU 1996:73

Swedish nuclearof releases of radioactive substances atmeasurements
theThese the criticalplants. reported doses topower are as group

the limits established by the SSI. Thelocal population and beloware
criticalcalculated using models for the of thedoses groupare exposure

Internationally, thereand rely of the emissions.measurements noon
such models;the of realism conservatism indegreeconsensus on or

should realistic possiblethere advice that such models be as as
low reasonablyorder determine whetherto not exposures are as asor

achievable with calculated forALARA, toor compare exposures
in other countries.reactors

revised Directive ’BasicAccording Article of the recently45to
Safety Standards Radiation Protection by the Union, thefor European

practices...authorities shall that dose estimates fromensurecompetent
forrealistic possible for the population whole andmadeare as as as a

reference of the population in all places where such groups maygroups
occurfi

thefor the Swedish regulatoryAn important challenge system
for Radiationadoption of the recently revised Basic Safety Standard

Union’, integration of theProtection of the well theEuropean asas
existing Union recommendations, rules and directives.of Europeanset

Swedenprinciple, there should be major discrepancies, bothIn no as
and the Union follow the ICRP recommendations.European

The Commission that the SSI has developed and implementednotes
that the SSIapproach in its inspection activities. The factsystemsa

specifying responsibilities of thehas issued general regulations the
licensees, has made this approach appropriate.

andAccording the SSI inspectorsthe licensees, competentto are
maintain their activities. The licenseeshigh level of professionalism ina

time thewould, however, prefer the spendSSI inspectors atto more
activities of thenuclear order familiar with theplants beto more

plants organization the managerialand systems.
makingAs mentioned above with regard the SKI, the SSI notto

assessing thesufficient of quality audits tool foruse assurance as a
plant.adequacy of the licensees’ internal quality each nuclearsystems at

follow-up ofAlso, there formal within the SSI forsystemno
Commission advises therecommendations made by the licensees. The

SSI radiation protectionproduce regulations quality forto on assurance
and utilities’ qualityformalize its evaluation of theto assuranceprocess
system.

thissupervision of high standard,Although SSIs work nuclearon
licensees’standard might paying attention thebenefit from tomore

the activities ofmonitoring of the quality forsystemsassurance
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subcontractors in relation refuelling and maintenanceto reactor outages
and repair work.

the impression of the Commission that the internal co-ordination
within the Division for Nuclear Inspection and Transport, wellas as
between the division and other organizational units of the SSI, functions
in satisfactorya manner.

3.5.3 Recommendations regarding regulatory
supervision in practice

The Commission recommends that:

The SKI improves the focus of its organization by-
developing intemal basis for the ofassessment reactora common-
safety;
co-ordinating the formulation of the different departements’-
objectives; and
shifting the order of priority between different activities as-
appropriate;

The SKI improves the effectiveness of its supervision byprogramme-
considering resultsthe of the licensees’of self-assessmentsuse-
the planning and emphasis of SKIs inspection work;own
system compiling findings of its inspections into documents-
easily accessible others, besides the individual inspectors,to an
information retrieval for follow-up control;system

frequently arranging meetings with staff from the differentmore-
departments with the object of evaluating the safety thestatus at
different nuclear installations; and
communicating with the licensees in such that therea manner can-
be doubt about the of information that communi-statusno any
cated by the SKI the licensees;to

The SKI improves the overall character of its regulatory programme-
by

moving from routine tasks and changing its supervisionaway own-
from focus detail focus auditing practices e.g.to systema on a on
by setting and implementing criteria for licensees to use
submitting routine regulatory for fonnal SKI review; andmatters
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reallocating sustain important long-term activitiestoresources-
such periodic safety reviews and experience feedback;as

The SKI and the SSI should improve the oversight of the quality-
of the licensees bysystemsassurance

the SKI taking the lead the review and approval of the qualityon-
of the licensees whole, co-ordinatingsystemsassurance as a as

appropriate with the SSI, which retains responsibility for radiation
protection elements;
the SKI formalizing its evaluation of the qualityprocess assurance-

of the utilities with the Department of Inspection takingsystems
of the responsibility audit the qualityto systems;more assurance

the SSI forrnalizing its evaluation of the radiationprocess-
protection elements theof quality the utilitiesofsystemsassurance
considering issuing regulation quality for radiationa on assurance
protection; and
the SKI and the SSI paying attention the thetomore way-
licensees monitor the quality of subcontractorssystemassurance
and their work;

The SSI seeks improve its review of operating experienceto to-
determine of increased workerroot causes exposures.

The Commission the SSI continue its work towards thetoencourages
adoption of the Basic Safety Standards for Radiation Protection of the

UnionEuropean and associated recommendations, rules and directives.
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andOrganization,4 Competence
training

assignmentDiscussion of the4.1

main tasks of theof theof Reference,According the Tennsto one
organization,thedescribe and evaluateCommission Competence,to

authorities.of thetraining and general resources
of‘Summarymentioned only in theassignmentThis of thepart
ofdetail in thebeen in Termsthe Assignment’ and has set outnot

Giventask follows.has interpreted thisReference. The Commission as
SSI, theand theobjectives of the SKIthe established regulatory

organization,whether theCommission shall Competence,presentassess
anddescriptionappropriate. Fortraining generaland aaresources are

authorities,of theobjectivesdiscussion of the regulatory two see
Section 3.3.

Organization4.2

Description4.2.1

SKIThe

Boardthe supervision ofDirector General underThe SKI led by aa
General,The Directorby the Director General.of Directors, chaired as

appointed by theDirectorsthe members of the Board ofwell areas
Swedishpractice forin with generalGovernment. This line most

authorities.government
with the SKI,Committees associatedThere three advisoryare
Committee andCommittee, the SafeguardsSafetynamely the Reactor

Committees, the chainnaneach of thethe Research Committee. For
the SKI Board ofthe members byappointed the Government, andby

Directors.
the Offices ofthree offices, namelyorganization comprisesThe

Safety.and Nuclear WasteMaterials ControlSafety, NuclearReactor

3 16-0601
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1vllJl
lIn addition, there four departments reporting directly the Directortoare

General: the Departments of Information, Research, Administration and
Personnel. The Office of Reactor Safety has departments for Inspection,
Plant Safety Assessment, Reactor Technology, Structural Integrity and
Human Factors.

This Commission has only studied the activities within the Offices
of Reactor Safety and Nuclear Waste Safety.

The responsibility for the various of SKIs regulatory activitiestypes
allocated the Offices. The Office of Reactor Safety has theto

responsibility for regulatory activities related nuclear safety theto at
sites for:

the nuclear plants Barsebäck, Ringhals, Oskarshamn and Fors-power-
mark, excluding the CLAB Oskarshamn and the SFR ark;Forsmat at
the research R2 in Studsvik; andreactor-
the fuel manufacturing plant in Västerås theand Ranstad facility.-

The Office of Nuclear SafetyWaste has the responsibility for regulatory
activities related nuclear the following in-to waste management at
stallations:

the CLAB Oskarshamn and the SFR Forsmark;at at-
installations Studsvik and the nuclear plants for theat power- -
handling and of nuclearstorage waste;

Ågestathe shutdown and de-fuelled; andreactor-
the future final repository for nuclear fuel, with associatedspent an-
plant for the encapsulation of nuclear fuel.spent

The heads of offices and departments have the responsibility for the
of regulatory tasks assigned them. This responsibilitymanagement to

includes scientific/technical and administrative/legal quality control of
the of regulatory tasks and of regulatory decision-makingmanagement

prescribed the Administrative Manual. The heads of offices andas
departments also have the responsibility for initiating regulatory tasks,
such topical special inspections, reviews revisionsand of licenceas or
conditions and regulations for inclusion the Annual Activityetc.,
Plan. Moreover, they have the responsibility of maintaining and
developing the regulatory methods, criteria andassessmentnecessary
expertise their staff, supported, appropriate, by outsideown as con-
sultants and research institutions. In doing they have the responsibi-so,
lity for managing the relevant of the SKI research and develop-parts
ment programme.
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whichof decisionslists theThe Administrative Manual types are
andof OfficeGeneral, Directorthe Directorauthorized the levels ofat

levelobligation eachrespectively. ThereHead of Department, atan
should bedelegated,although formallywhether decision,considerto a

There alsoinvolved.policy settingtaken higher level,at a e.g.
decisions made.superior ofobligation inform theto manageran

activities thattasks and otherregulatorythe SKI Activity Plan,In
andbeen listedhavemonths advance,be planned least 6-12atcan

of priority.classified according the degreeto
VolumeSKI organization,infonnation theFor further seeon

Section 3.2.2.

SSIThe

supervision ofGeneral theby Director underThe SSI also led aa
General. The Directorchaired the DirectorBoard of Directors, by

appointed byBoard of Directorsmembers of theGeneral and the are
the Government.

thehandled byregulatory currentlyThe SSI’s main concerns are
of Research andSupervision, theof General DepartmentDepartment
Supervision. Theofthe Nuclear EnergyDevelopment, and Department

Facilities andfor Nuclearorganized the Divisionlatter department
EnvironmentalDivision for andWaste ManagementTransport, the

heads offor Preparedness. TheDivision EmergencyProtection, and the
constituteand the head of the departmentthese three divisions a

availabledistribute, and re-allocate,steering which necessarygroup,
resources. —

authority. Theformal delegation ofWithin SSI there alsothe a
head of thedecisions and theDirector the majorGeneral makes
other issuesSupervision decidesof NuclearDepartment Energy on
relatingpreparednessconcerning radiation protection and toemergency
difficultparticularly importantnuclear installations, theyunless orare

within thefurthercertainThe head delegates mattersto assess.
department.

Volumethe SSI organization,further informationFor seeon
Section 3.4.5.
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4.2.2 Findings of the Commission

Organization

The basic elements of the organization of the authorities quitetwo are
similar, with Board of Directors, Director General, offices anda a
departments and advisory bodies. In addition, the SKI has established
activity for the of work planning and follow-up ofprogrammes purpose
utilized there similar feature involved in the theresources; no way
SSI has organized its work.

The considerations underlying the organizational particulars of the
authorities different. In both authoritiestwo assignedare a sense, are
single task each, namely that of the supervision of safety in nuclearone

activities and that of the supervision of radiation protection, respective-
ly. However, while the SKI focuses accident prevention in nuclearon
activities, the SSI focuses radiation protection in nuclear, wellon asas
other activities.

The implication for the authorities, of regulatorytwo terms
approach, significantly different. The SKI, supervising safety in
nuclear activities, concerned with regulating risk, while the SSI,
supervising radiation protection in nuclear activities, concerned with
regulating radiation dose. Regulating risk implies making decisions
based results, analyses and operationalcomponent systems teston or
experience Regulating radiation dose essentially implies the settingetc.
of criteria and assuring compliance with the criteria. While radioactive
releases and least worker doses be measured, the results from theat can
regulating of risk quantify.not toare easy

Such differences in their respective assignments imply need fora
different organizational for the SKI and the SSI, respectively.structures

theIn view of the Commission, this has been adequately reflected in the
the authorities organized.way are

Regarding the SKI, the Commission makes the observation that the
authority needs provide additional clarification its thestaff ofto to own
full implications of the of activity Aconcept programmes. common
understanding should be established within the SKI assignments andon
responsibilities, and how organizational units and activityon program-

relate each other.tomes
the Commission’s impression that the SKI organizationas an

under The originate in high workload,stress. stress toappears a very
but also in difficulties with prioritizationregard and delegating. Theto
organization coping with increasing number of important andan new,
time-consuming tasks, the time the backlog of long-termat same as
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experiencedfrustrationevidence ofTheregrowing.unfinished tasks
staff members.by individual

duethethat ofstaff membersIndividual tostresspartassert
CommissionThedelegating.with regarddifficultiesmanagerial to

thisfact thatthebelieves thatallegation, butthisconfirmcannot very
thebroughtshould beCommissionexpressed theview has been toto

consideration.SKI forof theattention of the management
thetask andof the SKIscharactermulti-disciplinaryof theBecause

activityofrepresenting theapproximatelystaff 50,rather small areas
assignedspecialistusually onlyreview, thereof therelevance to one

knowledge aboutAlthough generalfield.specificto aany one
specialiststheexpected,reasonably bespecialist fieldcolleague’s can
Commis-thethe view ofinterchangeable. Inimmediatelyseldomare

and perhapsjob rotationtraining,emphasis focusedsion, added aon
membersjunior staffofwider involvementdistribution of taskswider or

number oflimitedcaused by thebottlenecksof thealleviate somecan
however,such effortsspecialists’ fields,of thestaff. For cannot,most

Commissioninterchangeability. Theprovidein the short notestrueterm,
of nuclearits supervisionespecially inthat the SSI, management,waste

number ofTheproblems the SKI.kind ofwith thehas to assamecope
interchangeable.immediatelylimited andstaff notexperts are

concerning plantindividualnumber oflargeThe SKI reviews casesa
fuel, andand themechanical integrity, themodifications, reactor core

amountedof suchThe numberof the STFs.modifications to acases
Thesefinancialthe 1994/95170 forrather high aboutrate, year.

of Licensee Event Reportswith the evaluationtogetherindividual cases,
load. Onkind of baseprovideexperienceand operating topreports, a

added.projects have beenandissuesof that, in majorrecent years,
issue, theclogged strainerprojects theof suchExamples renova-are

Ringhals 3replacementtion Oskarshamn theof generatorsteam
highofcontrolinstrumentation andof oldand the replacement systems
theclearmicroprocessor-basedwithsafety significance tosystems.

result indescribedsuch thesituationCommission that work canasa
organizational stress.

reduce theseekadvises the SKIThe Commission present stresstoto
otherstaff byexperienced by thesituation management measures oras

means.
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Focus and individual issueseventson

As the Commission understands feature of the SKIs regulatorya
approach focus the safety see Sectionto case 3.2.1 of eachon
installation, and individual issues and relevant the validityevents toon
of this safety case.

In this individual issues include licensee applications forcontext,
plant modifications and changes of the STFs, and includeevents
incidents, performance deviations defects found during in-tests,
service inspections etc.

Until has been investigated itsof safety sig-event termsan
nificance, there remains element of uncertainty whether thetoan as
level of safety specified the ’safety documentation,case forming the
basis of the operational licence, has been achieved, and whether the
safety issues related the have been adequately dealt with by theto event
licensee. This need focus and issues has, in the viewto ofeventson
the Commission, been adequately by the SKIs regulatory activities,met

described in Volume Section 3.2. However, the Commission findsas
that this approach high workload for the SKI,creates andeventsa as
issues of widely varying safety significance have be dealt with. Thisto

prioritization problems,turn creates discussed below.severe as
Moreover, the Commission has noted that in situation of higha
workload and time when the need decide permitsto topressure, e.g. on

operation department heads andreactor seniorurgent,resume experts
tend deal with the issues themselves, insteadto of letting junior staff
members develop their by performing the work undercompetence
supervision. This tendency makes the organization vulnerable. Thevery
result be that the SKI depends heavily few key in-toseems on a
dividuals.

The Commission advises the SKI delegate in that makesto a way
the organization performance less dependent small number ofon a
individuals.

Prioritization

The need for the SKI focus results planning andto events,on
prioritization difficulties because, by their benature, events cannotvery
foreseen. The Commission with the prioritization principle estab-agrees
lished by the SKI, that of being directed by the safety significance of

issue, both in the original setting of priorities and subsequentan any
change thereof. However, the Commission that, because ofnotes event-
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triggered changes priorities, timely conclusion of long-termthe the
projects, which Thealso of safety significance, has suffered.are
development of the view of thegeneral regulations example. Inan
Commission, function needed the SKI forseparate management ata
developing general regulations.

The Commission inhas signs indicating that difficultiesseen
prioritization major the SKI organization.contributor to stressa
These difficulties partly highfrom the commendablyto emanateseem
level of ambition permeating the whole organization, which makes
hard resolve conflicts of priority differentbetween tasks. Forto
example, the organization evade making such decisions thattoseems

needed which tasks be postponed in situationsto sort out toare are
where choices have be made between different important tasks.to

As illustrated by the recently concluded project andto renovate
modernize Oskarshamn the nuclear industry the openingpower

of managing situation with ageing consequentialthe plants and thestage
need take appropriate action order maintain operational safetyto to
for their nuclear plants. As viewed by the Commission, obvious
that other utilities will follow suit projects.and launch similar
Experience the Oskarshamnfrom l project clearly shows that significant

both from the SKI and the SSI, provi-be allocated formustresources,
ding appropriate supervision of the design execution of wholeand the

These situations similar the discussed above, butto eventsprocess. are
also significantly different that their beoccurrence, per se, can
foreseen; however, exactly when they will initiated far lessbe
foreseeable. the CommissionFor example, has been told, the Oskars-as
hamn modification and project about threel tookre-start toyears
complete, estimate the original OKGcompared with the 1.5 year
plans, due the discovery of number of unforeseen issues of highto a
safety significance during the project.

Such major renovation projects provide different perspectivea on
prioritization economicfor both authorities, namely that of importance

safety significance. obvious that the utilities will requestversus
timely processing submitted the authorities forof the matters to
approval, and equally obvious that such processing willrequests

with the for the authorities attend other bothneedcompete to to matters
of immediate of safety radiation protectionand long-term anda more a
significance. The resulting complexity of prioritizationadded terms

deemed be for the SKI than for the SSI, because ofto apparentmore
the much larger quantity of issues that require SKIs consideration.
Thus, the Commission advises both authorities, and particular the
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SKI, make appropriate preparations for managing prioritization,to
especially in the light of coming renovation projects.

In this the Commission feels compelled make the observa-context to
tion that the of prioritization be regarded in isolation.matter cannot
There clear connection available and the regulatoryto toa resources
objectives decided by the Government. possiblenot to set
appropriate and sensible priorities situation where, given thea

allocated, all theof options available would result in notresources
attaining the objectives. The Commission discusses the ofmatter

available for the authorities Section 7.3.tworesources
Both authorities have Activityannual Plan, in which tasksan are

identified and their respective objectives defined. SKI, theFor theare
tasks grouped according their priority, thus providingtoare an
indication of tasks which be deferred delayed when non-plannedcan or
situations of safety significance There similar priorityoccur. no
grouping built into the SSI Activity Plan.

Regarding the SKI, should be mentioned that regulatorymany
tasks event-triggered, through national international experience.are or
Especially the Office of Reactor Safety with its large number cf
incoming tasks, several deviations from the Activity Plan have beto
handled each by operational management’.year

The need for such operational is, according the SKI,management to
foreseen the Activity Plan. Tasks in Activitythe Plan thusare
divided into priority those tasks that should be completedtwo groups;
notwithstanding the of event-triggered tasks, and those tasksoccurrence
that be delayed postponed event-triggered tasks require highermay or
priority. This division due the fact that, by definition,to event-
triggered tasks be foreseen with regard the timing and cfcannot to type
expertise required. With these principles basis, the head of eaclias a
office department has the authority re-allocate efforts andtoor resour-

between planned and event-triggered tasks within the total budgetces
for the office department.or

The SKI has stressed that, practice, operational management
according these principles has often proved be difficult taskto to a

Large event-triggered tasks, such the clogged strainerrecent years. as
issue and the renovation of Oskarshamn have added the normalto
volume of tasks and have made difficult avoid overloading theto
organization well the individual. long-terin activities,More suclias as

the revision and development of regulations, well research, staffas as as
training and the development of for internal qual-systemprogrammes a
ity have been delayed, reported the SKI Annual Reports.assurance as
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authorities have theThe Commission that theconcludes necessary
activities and for makingboth the planning ofmechanisms place for

the Commissionprioritization.changes However,necessaryany
implementation ofadvises improve the operationalthe SKI to any

changes in priorities.made

activitiesSupport for regulatory

authoritypractice for nuclear regulatoryinternational toacommon
typicalOrganization T SO. ATechnical Supportbe able relyto on a

generally, practicaland,TSO provides advice and supportexpert more
ofregulatory body. Oneassistance the national nuclearto purpose
theoriginally and furtherestablishing such organizations towas manage

nuclear plants,design, construction and operation ofwork the poweron
Also inassociated safety issues.and the time, resolve theat tosame

Atomenergi theestablished; the ABSweden, such organizationan was
AB.predecessor of STUDSVIK

organizations has laterresearch and developmentThe focus of these
of nuclearindustry, both vendors andchanged, the nuclear operatorsas

the develop-capability and the capacityinstallations, gained to manage
andThe researchdesign safety-oriented work themselves.andment,

theyremained butdevelopment organizations centres,competence were
diversificationThis ledlonger in that regard. eventuallyunique to ano

insuch servicesof the services provided; partly becauseof wererange
from thesebranches of industry, and partly becausedemand other

institutions.lost their original nationalorganizations gradually status as
national institutionsOnly in where the of the notstatus wascases

develop-research andcompletely what originally nationallost, was a
called nationalorganization into whatcould evolvement now a

providingcharacterised byTechnical Support Organization; still a
diversified of services.range

ofauthority numberThe task of TSO thus theto support aa
perfomring relevantincluding following research achievements,ways,

and generallyresearch, performing specialist in-depth analysis of events
regulatoryproviding technical decisionsand review input for matters.on

SKI the SSI has beenThe Commission has noted that neither the nor
due the factable systematically benefit from such toarrangements,to

theSweden, afterthat TSO infrastructure longer existsa necessary no
inresearch establishmentrestructuring of the Studsvik national nuclear

financial forThethe 1980s cf. Volume Chapter supportpresent
inInstitute of Technologythe Nuclear Technology Centre the Royalat
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Stockholm, although commendable, be alternativecannot seen as an
TSO, because this Centre established national competence centre.as a

As regards the SKI, the authority has stated that its RD programme
does provide for its regulatory activities, accordingsupport to purpose.

theIn opinion of the Commission this is, however,support not
sufñcient.

There for this opinion. The first the that,facttwoare reasons
during times with added workload caused by major safety significant

and industry-initiatedlarge plant modification theprojects,events
capability of the SKI both the work situation and theto manage
initiation and follow-up of RD projects hampered; RD suffers.
The second which also the SSI, that this kind ofreason, concerns an
RD truly replace TSO otherIn words,cannotprogramme a proper. an
RD provide the work force that TSO andcannotprogramme a can,

provide the initiative input that fully functionalcannot spontaneous or a
TSO capable of providing.

The Commission concludes, that the lack of TSO significantlya
limits SKIs possibilities plan for the execution of its activities. Thereto

buffer available for absorbing workload peaks,no nor any com-
and which the specificSKI assign tasks,petence centre toresource can

including the handling of large review and projects. Thereassessment
also organization with which of humanto co-operate termsno

development, without involving the industry.nuclearresource
As regards the SSI, the Commission that although the SSI hasnotes

RD from other organizations, also SSItheto supportaccess some
TSO.would benefit from such providedcould be bysupport as a

The Commission strongly advises the Government, and the SKI and
the SSI, jointly explore in which authoritiesthe haveto ways may

such that TSO provide. One possible couldto supportaccess a can way
be investigate the possibilities of making available the ofservicesto a
foreign TSO through bilateral Another becouldagreement.a way an
expansion of the of the Nuclear Technology Centre.scope

Decision-making

For both authorities, being authorities, the require-government same
apply regarding decision-making. Authority make decisionsments to

primarily vested in the respective Director General, and the mechanism
of delegation of authority built into the enables decisions besystem to
made lower levels; all accordance with the formally establishedat

of delegation.system
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Both authorities make of the mechanism delegation of autho-ofuse
rity, and the of respectiveorder delegation included in thecurrent
Administrative Manual.

Delegation of authority exclusively linked the organizationalto
of the authorities. With regard the SKI, has been observedstructure to

that Activity Programme associated with delegated authorityno any
make decisions. However, in practice, decision-making authorityto

delegated office and department heads.to
Closely tied the decision-making authority the responsibility ofto

the decision-maker exercise This that thequality control.to means
decision-maker responsible for determining that the basis for the
decision complete and input information andaccurate
review/assessment of that input, well the fact that the decisionas as

in of the adopted authority policy, review andcorrect terms assessment
criteria, and administrative and other requirements. The ofsystem
delegation implies that decisions made by department heads;many are
i.e. staff members who often also specialists. has been notedAsare
above, the specialist Characteristics of such bottlenecksposts createcan
in of the timely processing of tasks. the view of the Commis-Intenns
sion, the development of thatgeneral regulations in a manner so
decisions of routine character be by the licensees accordingmadea can

procedures regulated by the SKI would of detailedreduce the numberto
regulatory decisions that the SKI department heads have make.to

One conclusion of the evaluation resulting from the review ofreport
the clogged strainer incident in Barsebäck that worthwhilebemay
evaluating the decision-making in connection with of thiseventsprocess

The Commission with what stated in the regardingtype. reportagrees
the need that the decision-making within the SKI,to ensure process
connection with incidents, functions efficiently, thatand thesevere
established decision-making sidestepped. Following thenotprocess
review of the SKI the evaluation recommendations,to reportresponse
the Commission concludes that the follow-up action taken ap-
propriate.

4.2.3 Recommendations organizationregarding

The Commission recommends the Government to

explore mechanisms for providing for SKI SSIthe and for theaccess-
technical organizations.to support
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The Commission recommends the SKI to

understanding within the organization of thecreate a common-
relationship between organizational units and activity programmes;

consider other reduce themanagement measures or means can-
situation experienced by the staff;present stress as

consider delegating in that makes the organization perfor-a way-
less dependent small number of individuals; andmance on a

consider adding function the organizationseparate management toa-
for developing general regulations.

4.3 Competence and training

4.3.1 Description

SKIThe

The SKI knowledge-based organization, where maintaining and de-a
veloping of prime and strategic importance. Thecompetence

philosophy accordingly based all staff having themanagement on
desire and ability take responsibility for developing their tasks, andto
taking responsibility theirfor development targeted thebyown as
objectives theof SKI.

The SKI strives for the development of human all levelsatresources
of the organization by continuous learning work supplemented byat
training. Responsibility for the development of human resources
assigned eachto manager.

The SKI has strategic plan for human development thata resource
complementary the regular of the Eachpersonnel.to management

responsible for having development discussions’ with allmanager
staff members annual basis.on an

A comprehensive training related needs identified intoprogramme,
the planning of SKI activities, established annually. the highDue to
workload and resulting lack of time, the SKI currently has difficulties
in implementing its planned training programme.
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SSIThe

Accordingpersonnel.of itstrainingpolicy for theThe has issuedSSI a
analyzedhas beenwhatbasedshould bethe trainingthis policy,to on
furthermaintain andtrainingof theobjectivesTheneeded. toareas

demandsinternalexternalstaff,expertise of thedevelop the to meet or
develop-need forindividual’stheand development,change meettoon

efficiencytheincreasesecurity andandmotivationstimulation, toment,
authority.of theactivitiesof the

Directorthedecided byofdevelopmenttheA plan for competence
ofwhich kindshowingissued’curriculumAGeneral each year.

trainingtheintakesupposedhowplanned, parttraining tomany are
basedThe planestimateddivision and theeachfrom cost. on
resultedThese havedevelopment.training andneed forof theanalyses
with hisconductseachtalks thatyearly developmenti.a. from manager

members.her staffor
develop-SSI spendswhich theof the CompetencePart onresources

whichDivisionPersonnelthrough theco-ordinatedstaffof thement
inpartlycompletelyfund,eachmillion SEKabout 0.5 to oryearuses

such feesexternalconcerned,divisionswith theco-operation costs as
be ofdeemedactivitiesotherandstudyfor totours morecourses,

division,eachfromdirectlyfundedOthergeneral interest. areexpenses
Activitiestimeworkingactualthemajor spent.and the cost vary

viatraining,tuition andlanguagesuchgeneral, computerfrom asvery
of fuel damage,thedesignedspecially consequencescourses, e.g. on

authoritiessisterperiodslike studypersonalstrictly atto programmes
countries.in other

Commissionof theFindings4.3.2

authoritiesregulatorypersonnel theof trainedsupplyAn adequate at
installationsnuclearsafety ofwhich therequirementsof the onone

conductandabilityshould have thepersonnelThe tocompetencerests.
projectinstallationsnuclearevaluations ofsafetydetailedcareful and a
safetyFormalizeddecommissioning.inceptionitsfromall toat stages

ofbeguidesstandards, codes,ofthe formcriteria in etc. con-can
requirementsbasictheensuring thatassistancesiderable are

treated inbehowever,criteriaSafetyandunderstood cannot,met.
cf.personnelqualifiedeffectively byusedonly beandisolation, can

satisfiedCommissiontheevaluation,8.1.1. itsSection InVolume
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that the personnel of both the SKI and the SSI well qualified forare
their tasks.

The staff of both authorities have high level of technical anda
scientific and enjoy high internationalcompetence, About %20esteem.
of the staff have post-graduate degree, and than half of the staffa more
have graduated from university the situation almost identical for-
both authorities.

Regarding education and training the SKI, human de-at a resource
velopment plan supported by profiles has been developed.competence
This plan tailored the situation and needs for the individual staffto
member. The plan development activities only for staffnotcovers new
members trainees but also for the ’old hands’ because of the needs
originating in technology and safety methodologyassessmente.g.
development, and job rotation.

For staff members, the unit supervises trainingnew manager pro-
and the staff member will often have in the form ofgress, tutora one

of the ’old hands’. This training by of supervised introductionmeans a
continues period of few severalprocess toover a a years.

The Commission with and this of designingsupportsagrees manner
and conducting human development the SKI.a atresource programme
However, the Commission that the conduct of the training ofnotes part
the continuous and consistentnot could be. Theprogramme as as
Commission advises both the SKI and the SSI that plans forto ensure
training and development implemented in timelyCompetence are a
manner.

The Commission add details relatingwants to comments tosome on
and training of the personnel of bothcompetence authorities.

The heads of offices, departments and divisions the SKI and the
SSI have generally been recruited merits relating their professionaltoon
qualifications, and necessarily their leadership and/or managerialnot on
experience. As discussed above, the situationpresent stresswas as
experienced by the staff of the SKI, be partly dueto toappears
difficulties in delegating and prioritizing. In view of this, the Commis-
sion advises the SKI further develop managerial withinto competence
the organization.

The SKI has tradition of being dependent few individuals whoa on a
involved issues cf. Section 4.2.2. These staffmost membersare are

of outstanding technical knowledge, of whom heads of units,many are
and, in practice, typically all other staff members have themto turn to
for consultation. Since there long systematic tradition of documen-no
ting rules, procedures and inspection follow-ups, the SKI indeed
dependent the knowledge and of the individual.competenceon
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willThe SKI small organization where there seldom bea more
than redundancy of specialspecialist in specific field, and whereaone

regardingexpertise This valid for the SSIalmost non-existent. also
the Broadening the specialistsupervision of management.waste

delegation ofby specific training and controlledstructuredCompetence
tasks would make the authorities susceptible loss ofless to competence

trainingthe of changes personnel and Individualevent resources.
plans of intemal quality system.partare an assurance

There have been critical from licensees the quali-commentssome on
fications whichof of the SKI inspection staff, and the mannersome
inspections carried The Commission does consider thosenotout.are

be of majorcomments to concern.
The Commission that systematic qualification requirementsnotes no

exist the SKI inspectors. The SKI and the SSI should formulate andfor
document, quality standards for thein their systems,assurance

of inspectors of nuclear installations.Competence
Commission that the SSI has systematic qualifica-The observes no

tion documented. Competence profiles useful instrument,profiles are a
especially when recruiting staff.new

Commission observes that the personnel theThe also tumover at
SSI thelow and that the high. the opinion ofInaveragevery age
Commission, higher within SSIsomewhat and rotation thetumovera

the organization. considered goodcould be of benefit oftento
international organizepractice rotation of inspectors from plantto one

another in order much familiarity with plant staff andto to prevent too
good practices from given plant another. Theorder to promote toa

Commission advises the SSI consider rotation of inspectors.to

and4.3.3 Recommendations regarding Competence
training

The Commission recommends

the SKI and the SSI that plans for training and Competenceto ensure-
development implemented timelyare a manner;

the SKI ana the SSI formulate and document, their qualityto
ofstandards for the of inspectorssystems, competenceassurance

nuclear installations;



80 Organization, andcompetence training SOU l996:73

the SK funher develop managerialto within thecompetence-
organization; and

the SSI consider rotation of inspectors of nuclear installations.to-
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developmentandResearch5

programmes

assignmentof theDiscussion5.1

theoftasksmainof theReference,ofthe TermsAccording oneto
theofharmonizationtheevaluateanddescribeCommission to

objectives.regulatorythewithauthoritiestheofresearch programmes
Commis-Thefollows.taskinterpreted thehasCommissionThe as

RDdevelopmentandresearchtheofthedescribesion shall scope
theandrelevancetheandauthoritiesof the two assessprogrammes
ofdiscussionanddescriptionForof the amanagement aprogrammes.

3.3.Sectionauthorities,theofobjectivesthe regulatory two see

Description5.2

The SKI5.2.1

SKItheprovided byinformationbasedfollowingThe account on
7.3.and6.1Sectionscf. Volumewritinginandinterviewsduring

fordefinedresponsibilitiesof theRD formsResponsibility for part
forresponsibilityTheSKI.thewithinand departments anall offices

required. InRDconductingincludesthusActivity ProgrammeSKI as
Activity Programmes.SKItheintegrated infullyRDwords,other

inspectionwithactivelyworkalsoRDinvolvedmembersstaffAll
threetwoResearchofsmall DepartmentA orsafetyand assessment.

co-ordinationtheforresponsibilityoverallthewithchargedpersons
RDSKIof the programme.

gainingaimsapproachabove-mentioned attheSKI,theAccording to
theofinRD termsthebenefit from com-maximum programme

andresearchthethatensuringandstaffSKIof thedevelopmentpetence
SKITheneeds.regulatorythegoverned bytrulydevelopment

extensivebyRDinstandardinternationalhighensuring ana
theexposingand byRDinternationalinparticipation programmes

reviews.internationalconclusionsandfindings to peer
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Eleven Research Areas have been identified in conjunction with
each of the SKIs eleven Activity Programmes. Nine of the research

relate directly safety,areas to reactor nuclearto wasteone management
and both of theseone covers areas.

One of SKIs advisory committees, the Research Committee,
occasionally reviews the RD with regard the identifica-programme to
tion of needs, priorities and efficiency cost-benefit, considering also
the dissemination and the made of the results obtained, welluse as as
whether the RD the objectivemeets of maintaining strategic com-

Therepetence. in addition, advisory referenceare, andgroups peer
review for the various specificgroups research areas.

The chairman of the SKI Research Committee appointed by the
Government and the members by the SKI Board of Directors. The

memberspresent connected the universitiesto andare the nuclearto
industry. The SSI and the Nuclear Technology Centre of the Royal
Institute of Technology KTH participate through observers.

When appropriate, RD projects conducted and fundedare
jointly by the SKI and the industry.

The general objectives of the SKIs RD follow SKIsprogrammegeneral supervisory objectives. The SKI has formulated the following
three objectives for its RD Volume Section 6.1.2:programme

improve the knowledge base for SKIs regulatory work;-
maintain and develop expertise and research capacity within-

of importance safety-relatedareas to work; and
directly contribute safety-relatedto work Swedish nuclear- onactivities.

The SKI defines the of its RD follows:scope programme as

Whilst research’ commonly understood being concerned withasgaining basic and novel knowledge, the SKI RD programmeadditionally includes investigations, testing, developments,any
evaluations and compilations of available knowledge and methodolo-

which contribute generallygy to meeting the objectives quoted
above.

A yearly appropriation made for the funding of the SKIs RD
This Researchprogramme. appropriation presently around 65

MSEK, but of the yearlyparts appropriations have been used andnot
the accumulated balance brought forward about 29 MSEK whenwas
entering the budget periodpresent starting l July 1995.
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RD300about1994/95Annual Reportthe SKI pro-According to
theexplainedhasSKIThe tothatduringrunningjects year.were

realofnumbertheand thatmisleadingthis figurethatCommission
and 200.150betweenprojectsRD

RDtheofdistributiontheSKI,theAccording resourcesto
and% for Reactor57financial1994/95theforappropriation wasyear

Safe-% forsafety, 4Nuclearfor%24 wastesafety,materialsnuclear
RD’otherTheRD.other% forand 14Informationfor%guards, l

Nordicfor%45KTH,the% forinto 22subdivided co-portion
other% forand 33safetynuclearoperation purposes.on

performed;beenhaveRDSKIsof theEvaluations programmes
andCommitteeResearchSKIsmade by wasthe recentmost wasone

membersCommitteeofconsistsTheMarch 1995.inreported report
researchdifferenttheconducted inRDofevaluationsandconclusions

withinprioritiesrecommendationsthe orofSome concernareas.
itsofSKIsthe managementothersresearchbetween concernareas,

increaserecommendationsthe toofOneRD wasprogramme.
RDfor management.personnel resources

basedtaken,hasSKIthethatactionstheconcluded frombecan
ofimplementationthat the7.3,SectionVolumeseereviewtheon

beenhasCommitteeResearchtheofrecommendationsof themost
situation.workloadSKIthehampered by present

The SSI5.2.2

and alsoitsandresearch measurements,itsconductsThe SSI ownown
conductedRDof theRD. Mostcommissionedfunds formanages

Development.andResearchofwithin the Departmentpersonnelby
laboratoryprimarilywithdivisionsfourtheredepartmentWithin this are

thelaboratory,environmentalthelaboratory,dosimetrytheactivities:
thewelllaboratory,biomedicaltheandlaboratory asradiochemistry as

RD.externaladministerswhichsecretariat,research
andradiationbasicbothforresponsibilityoverallhasSSIThe an

neededRDincludingresearch,protection aradiation asapplied
activities.regulatorythecomplementand tosupport

mainlynuclearrelatedRDprotection toradiation powerThe
preparednessradioactiveradioecology, waste,includes emergency

protection.radiationpersonnelandaccidentsagainst nuclear
theduringeffortsthethat greatesthasaccidentChemobyl meantThe
andresearchradioecologicaltowardsdirectedbeenhavefewlast years

bodywholeExtensiveaccidents.concerningresearchtowards
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of differentmeasurements of Swedes and repeatedgroups measurements
of external radiation levels have been the basis for estimating the long-

health effectsterm of that accident.
The objectives of SSIs RD the of radioactivearea waste

SSIs supervisorymanagement work within thatare and toarea, assess
the nuclear industrys for research, developmentprogramme and
demonstration. The results of the radioecological research, which
financed by the SSI, evaluated with regard the possibilityare thatto
they be used in connection withcan waste Research fundsmanagement.

also used produce referencetoare material for future evaluations of
environmental impact assessments.

According the SSI, much of theto radiation protection research may
be of immediate importance for regulatory activities. If new processes

phenomena identified, thisor affect, forare example, dose limits,may
and thus also regulatory and supervisory activities. The SSInew
regulations for personnel radiation protection for work with ionising
radiation nuclear plants SSIat FS 1994:2, result ofare a new
recommendations 1990 by the ICRP. Other RD projects have not
had immediate impact the regulatoryan activities, but consideredon are

be importantto for long-tenn and/or future supervision. Finally,
according the SSI, thereto also examples of research where the soleare

acquire knowledge.topurpose Such knowledge could helpnew the
SSI fulfil theto regulatory objectives without the need for formal
decisions, regulation supervision, but simply by carryingor RDout
and communicating the results.

The annual for the SSIs RDcosts related nuclearto energy are
presently slightly less than 10 MSEK.

The SSI has advisory Scientific Board, appointed byan the Govem-
A majority of itsment. members scientists from different universityare

departments. The SKI participates through observer the Board.an on
For detailed description of the SSIsa more RD programme, see

Volume Section 6.2.

5.3 CommissionFindings of the

5.3.1 General

The Commission that the nuclearnotes regulatory authorities Sweden
do havenot national Technicalto Support Organizationaccess TSO,a

the in comparable countriesas most cf. Sectioncase 4.2.2. This fact
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Commissions commentsthereading onwhenmindinkeptshould be
SKI.of thethatparticularlyauthorities,bothofRDthe programmes

co-operationgeneralofsignslooked forhasCommissionThe
safety,nuclearoffieldstheinRDin Europeauthoritiesbetween on

CommissionThemanagement.nuclearandprotection wasteradiation
thethroughauthoritiesbetweenco-operationofnot anyaware

nuclearco-operationextensivefoundhasbutCommission,European
IAEA,thethroughRDwaste-relatedandprotectionradiationsafety,

co-operationbilateralandmultilateralthroughandOECD/NEAthe
SSItheaddition6.2. Inand6.1SectionsVolumeseeagreements

RegulatoryWasteNuclearforCentertheofservicestheengagedhas
organizationCNWRATheUSA.theCNWRA anAnalysis

nuclearwork in wasteregulatoryUSNRCsthesupportingdedicated to
of theservicestheengagedhasSSITheanalysis.andresearchthrough

ofindependentwellqualified,highlythey asCNWRA because asare
repositories.high-leveldeveloping wastethose

SSIand theSKIthethatcrucialCommission,of theviewtheIn
projectsRDinternationalinparticipationtheirdevelopandmaintain

independentwithappropriate, co-operatewhenalso,theyand that
Sweden.outsideexpertise

The SKI5.3.2

fromRDSKIsthe anprogrammeCommission commentsThe on
perspective.overall

thatbeshouldprimeSweden,TSOoflack concerntheGiven aa
carriedSKI outthecommissioned byand/orinitiated areprojectsRD
regulatorythetosupportthegivethat necessaryextentto canan

SKI.theoffunction
referenceofthethatCommission groupof theopinionthe ause

consultantsindustry,nuclearSKI,thefromrepresentativesofconsisting
SwedishtheofintegrationThepractice.gooduniversitiesand a

RDcountriesotherandinternationalwithRDsafetynuclear
continued.should beprogrammes

generallyRDSKIstheforavailable areeconomicThe resources
financeflexibilitythehas toSKIthethatcnicialandadequate

is,projectsofnumberlargeTheneedswhenprojectssmall emerge.
administrativeintoTaking accountofhowever, concern.areaan
Commissiontheproblemscommunication etc.,value,impactresources,

thusincreased,beshouldprojectstheofsizethethatsuggests average
definedandselectedwelleffortFocusednumber.totalthedecreasing on
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projects, which should be completed within restricted timea span
recommended. better perform fewerto projects and completeto on
time those projects which underare way.

The SKIs RD projects development than researchare more
oriented. The majority of them include elements of data collection,
literature regulatory summaries and backgroundsurveys, material for

regulations For both internalnew etc. and external thereasons
objectives of the projects should be clearly defined.

The Commission advises the SKI give enough priorityto RD into
the departments in order for them be ableto their RDto outcarry
commitments. If this be achieved bycannot changes in priorities, other

should be considered.measures
However, give theto responsibility of the RD projects the SKIto

departments difficulties. Firstly,create hasmay been commentedas
earlier in the the SKI departmentsupon report, currently have problems

with prioritization. Secondly, conflict of interest arise becausea may
commissioning the RD and subsequently using the results from the
research formulateto regulations, does always providenew thenot

objectiveness.necessary
In the safety RDreactor projects, clear how the industrynot

and licensees consulted, besides their representationare in the
reference and how the results of RDgroups, communicated toare
them. There is, however, evidence of consultation and communication
in research For example, thesome role and leadershipareas. of the SKI

recognized in international RD the issue ofon reactorsevere
accidents. In the the Swedish licenseessame led thearea reactor world
in developing and installing filtered containmentvent systems to
mitigate the of accidents.consequences The Commissionreactorsevere
would like clarification of how such consultationa organized with
utilities during the development of RD also in other suchareas, as
ageing, plant modernization and periodic safety reviews.

The initiative form the Nuclearto Technology Centre the KTHat
good collecta attempt theone, fragmentedtoas RDan carried

the KTHout andat other organizations. This improves the possibility
of accumulating the knowledge gained from subsequent nuclear safety-
related projects.

The communication of the results from the SKI RD programmes
has been criticized by the nuclear industry. However, the industry
should only criticize the SKI,not but actively seek the infonnationmore
required. The reference formed for the differentgroups programmes are
good fora, which both aims and objectives of the projects wellas as
results be discussed.can
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regulatoryintoresultsconvertingimprovementfurtherofAreas are
and theregulatorsknow—howoftransfer towellrequirements, asas

reporting,technicaltheadditionin toThe SKIindustry. must,nuclear
large.publicthereporting atgeneral toforresponsibilitytakealso a
RDofsummariesofdraftingthepaidbeshouldattention toSpecial

understood bycorrectlywill bethesethatorderin toreports ensure
non-specialists.

hastheinSKI,thethat past,satisfactionwithCommissionThe notes
of theCommissionTheRDof itsevaluationsinitiated programme.

intervals.regularrepeatedshould be atthisthatopinion process
difficultiestheaboutconcerned apparentCommissiontheHowever,

evaluation report.1995theinrecommendationstheimplementingof
theirablepartiesinvolved toall expressthatimportant are

prioritiesThecarriedbework out.RDof theneeds totheviews on
defined byshould beRDsafety-related groupaof thefocusand the

inshould,Therepossibilities.andneedtheofoverviewhaving an
reviewand as-reference groupsadvisorybe peeraddition, groups

research.ofspecificvarious,with thesociated areas
itsre-examineSKItheadvises ownCommission totheTo up,sum
RDtheoftheincluding managementperformance,andneedsRD
andfundedworkpriorityhighestthethatactivities to ensure
theinRDofconductthegivenshould bePriority toperformed.

If this cannotcommitments.theirthemfororder meettodepartments
handledprojectsRDof thereorganization areachieved,be waya
ablebeneedthe torecognizes toCommissionTheconsidered.bemust

thethatbelievesbasis, butprojects urgentRDsmall anout oncarry
withineffective managementhigh forprojectsofnumber toopresent

SKI.theavailablethe toresources

The SSI5.3.3

RDSSIsthethatimpression programmethehasCommissionThe
However,satisfactoryinfunctionsactivitiesnuclear way.related ato

analysis.in-depthcarriedhasCommission outthe not an
discussedandbynoticedoftenRDradiologicalfromResults are
attentionspecialSSItheadvisesCommission toThemedia.the payin

thatorder toRDofsummaries reports ensureofdraftingtheto
non-specialists.byunderstoodcorrectlythese are
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5.3.4 Waste-related research and development
In the of radioactive disposal both thearea waste SKI and the SSI have
formally reviewed the research and development of theprogramme
nuclear industry, which has commissioned the Swedish Nuclear Fuel
and Waste Management Co SKB with this task. The Commission

that for the SSI, theaware SKI and the SKBmany haveyears been
actively represented the Radioactive Waste Management Committeeon
of the OECD/NEA, where deal of co-operativegreat RD ina waste

reviewed. However,management the SKI and the SSI have indepen-
dent RD in disposal. Thewaste Commissionprogrammes has noted
that, although co-ordination sought by the authorities, differenttwo
views still exist. In times of would be useful for thescarce resources,

of the SKI andmanagements the SSI review theto two programmes
together seek improvedto and cost-effective RD.more

In this the Commission finds especiallyarea important that the
SKI and the SSI work accordance with their recent agreement on
communications see Section 6.3, that the affected public and localso

candidate high-levelgovemments at repository sites havewaste clear,a
objective flow of information from the authorities acting in their
interest.

5.4 Recommendations regarding research
and development programmes

The Commission recommends:

the SKI improve theto of its RDmanagement by- programme re-
evaluating the number and the size of planned RD projects in order

completionto of needed RD inensure timelya way;

the SKI and the SSI improveto communication of the results of-
RD the involvedto parties well the general public;to andas as

the SKI and the SSI further co-ordinateto their respective RD-
in the of nuclearprogrammes wastearea management.
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responsibilitiesandof rolesDivision6

assignmentof theDiscussion6.1

thetasks ofmaintheofReference,ofthe TennsAccording to one
havethe roleswhichthe inevaluateanddescribeCommission to way

regulatorytheprevailing betweenrelationsand theallocatedbeen
and the licensees.authorities

ofthe Summaryonly inmentionedassignmentof theThis part
of Re-detail the Tennsinbeenand hasassignment’the set outnot

ference.
assignmentThefollows.this taskinterpretedhasCommissionThe as
regulatorytheprevailing betweentherelationships,comprises two one

thebetweenprevailingotherand theand the licenseesauthorities
theevaluatedescribe andshallCommission presentauthorities. The
authorities.regulatorytheandthe licenseesroles betweendivision of

responsibilitiesofdivisionthedescribeCommission shalltheMoreover
doingthe SSI. Inandthe SKIco-operation betweentheand evaluate so,

withorganizationaltheshall considerCommission structurethe present
field.nuclearauthorities in theregulatorytwo

thebetweenof rolesdivisionThe6.2

licenseestheandauthoritiesregulatory

Description6.2.1

the regulatoryandlicenseesthebetweendivision of rolestheSwedenIn
andsafetynuclearfor theresponsibilityfullthat thesuchauthorities

licensees.with theinstallationsof nuclearprotectionradiation rests
responsible foractivitiesfor nuclearlicenceholder ofThe en-a

Thetaken.maintaining safetyrequired forallsuring that aremeasures
disposalfinalhandling andsafeensuring theresponsible forlicensee

dismantling ofand thedecommissioningsafeand theof nuclear waste
installations.nuclear
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As regards radiation protection, the licensee has the responsibility to
take the and precautions requiredmeasures to prevent counteractor
harm people, animalsto and the environment. This implies that doses

personnel and theto general public be kept below imposed limitsmust
and that such doses be lowmust reasonably achievable. Theas as
licensee also has the responsibility of supervising and maintaining
radiation protection the nuclear site and ofat properly maintaining the
technical devices and the measuring and radiation protection equipment
used the activities. An important of the licenseespart responsibility
for radiation protection that the radioactiveto handledensure waste
and eventually placed final repository that satisfac-a a manner

from the viewpointtory of radiation protection.
The role of the SKI and the SSI that the licenseesto ensure

their responsibilities. The SKI focusesassume nuclear safety and theon
SSI radiation protection.on

The division of roles between the licensees and the regulatory
authorities often described important of theas componentan
Swedish model. In Evaluation Report 1993, concerning thean
SKIs handling of the of the clogged strainers,matter the Swedish
model described follows English version of the 22:as report, p.

SKI applies the Swedish Model its regulatory work.to ln
principle,this that SKI gives the licensees the responsibilitymeans
of establishing the level of safety which will then apply, after SKIs
evaluation and approval. the licensees bear the full responsibility,
in accordance with the Act Nuclear Activities, of ensuring thaton
the nuclear plants operated safe Inpower are a manner. connec-tion with this, SKIs role monitor andto that the licenseesensure
live their responsibilitiesto and take actionup whereto SKIcasesfinds that this The advantage ofnot this approach that theso.
licensees given certain of freedom define theare levela tomeasure
of safety without being forced comply with particularto definitiona
decreed by the regulatory authority. Since the initiative for the
safety-related work taken by the licensees, the risk of the
responsibility for safety unconsciously being transferred theto
authority also minimized. One disadvantage could be that, in
certain situations, be unclear exactly what the level of safetymay
is.

The Evaluation Report also has the merits of thecommentssome on
Swedish model in comparison with built detailedsystema on
regulation, follows p. 22:as
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wherebeSwedish Model wouldThe alternative the systemto a
enforced. Thedetail and strictlycriteria specified inand limits are
doubtthat thereadvantage of such tosystem asnever anya

that theis. The disadvantagewhat the acceptable level of safety
safety worksituation where theirlicensees easily end in ownup a

Thus,authoritys requirements.fulfil theonly carried in order toout
andwork be lostinitiative the safetythere risk that the cana

licenseeThe individualthe level of safety.also the work raiseto
optimal for thewhichsolutionsalso be forced notacceptto aremay
will inhibitrisk suchThere also thatspecific plant. system anaa

limitsince the licenseesthe plantsdialogue safety at canopen on
of the authorities.efforts fulfilling the requirementsto

Sectionphilosophy in Volume 3.5.1,describing regulatoryWhen its
activities:its regulatorythe SKI that the conduct of allstates

andwhichinteraction with the licenseesthe SKI strives for urgesan
responsibilities in andtheirthem correctto aassumeencourages

promotingbelieved achieved byproductive This beto openway.
place theconfidence, drawing the firstattitudes mutualand on

the licensees inability the ofwillingness, and partcompetence on
providing for safety.

that:The SKI also states

licenseebetween the SKI andand frank dialogue expertsan open
activities, withSKI regulatorykey in the conduct of theelementa

objectives.achieving fundamental safetythe dialogue focusing on
profession-based highObviously, safety dialogue besuch must ona

sides.bothcompetence on
thereferred in SwedenThis practice commonlyof totype as

practice largely‘Swedish The experience of themodel’.
roles ofpaid thefavourable. requires due regard be toto proper

thatof the regulator,the realization, theparties, and full parton
rulethe other partiesthe of the SKIconfidence must notparton

verification.the seeking of independentout

theof confidence betweenAlso the SSI the importancestresses
follows Volumethe licensees andregulatory authority and states as

Section 3.5.2:

andinspections beforehand,allSSI’s policy toto announce
SSI ask forinspections. This allows thestrive well preparedfor to

staff the plants andconsultations with appropriatemeetings and at
presentation. alsothorough discussions anddemandto a

reporting of mistakesthethoroughly considered policy to encourage
avoid sanctions against thosethe SSI triesand irregularities and to
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who, their initiative, problems. The responsibility ofreporton own
solving radiation protection problems with the plant, but the SSIrests

always be consulted for advice and examples.can

6.2.2 Findings of the Commission

The Commission of the opinion that the relations between the
licensees and the regulatory authorities good and that the prescribedare
division of roles appropriate."

In the opinion of the Commission, the Swedish model for the
supervision of the Swedish nuclear activities does notably differnot
from the models for how the roles and the respective responsibilities are
divided between nuclear utilities and regulating authorities in other
countries.

The Swedish model’ consistent with IAEA recommendations and
comparable the French and theto, UK model. As discussede.g. was

in Section 2.1.1, Swedish and French authorities, for example, do not
prescribe in detail how the licensees should conduct their activities, as
does the US authority. This example of individual differencesan
between countries their general approach how supervisionto
conducted. However, such differences notwithstanding, the overall
principle for the division of responsibilities the for mostsame
countries in which nuclear activities supervised.are

In Sweden the relations between the nuclear authorities and the
licensees basically build mutual confidence. One example of thison
the SSI policy licensee staffto mistakes.to reportencourage

The Commission that the SKI considersnotes dialoguean open
between the SKI and the licensee be key element in the SKIsto a
regulatory activities. This practice of maintaining dialogue withan open
the licensees might be the principles of authorities in othercontrary to
countries. However, in Sweden, with its long tradition of co-operation
between regulators and those regulated, supervision by ofmeans an

dialogue unusual. The condition fornot supervisory model,open a
which builds large dialogueto functionextent expected,toa on as
that all parties involved should be able recognize the whento moment
the dialogue ends and formality As has been discussedensues.
Section 3.5.2, clarity this has times been missing therespect at
communication between the SKI theand licensees.

During interviews with the utilities, the Commission told thatwas
there exists uncertainty how the Swedish model shouldtosome as
function practice.
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should be changed,the view of the Commission, the modelIn not
clarityits implementation should be precisely defined. Greaterbut more

authorities’ work according thewould facilitate the licensees ’and the to
for the SKI and the SSImodel. One of doing this would be toway

division of roles between theclarify, in their general regulations, the
formulatingThis achieved byauthorities and the licensees. could be

mirrors the principles,their respective regulations in that clearlya way
inactivities conductedaccording which nuclear regulatoryto are

consultations with thedrafting would probably requireSweden. The
opinion of thelicensees. The resulting regulations would, in the

public understanding of theCommission, also contribute betterto a
publicwould therebynuclear regulatory activities and promote

confidence the authorities.
themeetings betweenThe practice have managementpresent to

Commis-the view of theauthorities and the licensees encouraged. In
often thansion, such meetings should take place once year.more a

division ofRecommendation regarding the6.2.3

the regulatory authorities androles between
the licensees

SKI the SSI, co-operationThe Commission recommends that the and

theclarify the division of roles betweenin their general regulations-
authorities and the licensees.

responsibilities between6.3 The division of
the and theSKI SSI

Description6.3.1

of the interface ofVolume Section there factualIn 3.6, accounta
and the SSI.responsibilities between the SKI

Director GeneralsThe Government has appointed the two aas
each others authority and theremember of the Board of representa-are

advisory Research Commit-tives each authority in the respectivefrom
tees.

the SKIinterface of responsibilities betweenThe foundation for the
Activities theNuclear andand the SSI provided the Act on
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Radiation Protection Act. These Acts, with corresponding Or-two
dinances, define the responsibilities of the SKI theand SSI. Safety-
related handled by the SKI and radiation protectionmatters mattersare
by the SSI. The possibility for overlapping responsibilities between the

authorities has been acknowledged and addressed thetwo preparatory
documents revisions of the Radiation Protection Act theandto recent
Act Nuclear Activities.on

The overlap has occasionally caused friction between the SKI and
the SSI, particular when the legislation has been changed whenor
unprecedented situations have occurred. The authorities have established

less formal and practices co-operation haveagreements,more or on
evolved. The Government has also, several occasions, thatrequestedon
the SSI and the SKI discuss and the possibilities of extending thereport
collaboration nuclear issues. This for example, requested in theon was,
Letters of Appropriation for the 1994/95 financial year.

The Letters of Appropriation requested the SSI and the SKI to report
the possibilities for rationalization regarding increased co-ordinationon

of activities concerning the regulatory supervision installationsof and
nuclear jointA the Government, dated 20 June 1995,waste. report to
has been issued. The reflects the practice theandreport current
authorities’ opinions the division of responsibilities and beon may
regarded commitment implementing the intentions presented intoas a
the report.

The Terms of Reference for the joint working that preparedgroup
the jointly issued by the Director Generals. Thereport ofreportwere
the working conclusions and recommendations for bothpresentsgroup
the supervision of installations and transportation and for supervision
the nuclear field. The working concluded thatwaste management group
well functioning and comprehensive co-operation has been establisheda

with regard installations and transportation. However, also pointedto
that demands increased co-operation and co-ordinationout on are

expected in the future, because increasing need for surveillance,an
repair, maintenance and refurbishing work the ageing nuclear plantsat
will raise number of radiation protection issues.a

With regard the nuclear field SKIs and SSI’s workingto waste
concluded that certain friction and problems between thegroup

authorities have had disadvantageous effects effectiveness. The fieldson
of responsibility defined the Act Nuclear Activities theandon
Radiation Protection Act partly overlap. The working found thatgroup
friction commonly caused by insufficient information and com-
munication. One has been the difference view regarding whichreason
requirements should be placed radiation protection and safety.on
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The also pointed that the nuclear managementwasteoutgroup
co-ordinationfield there well functioningexamples ofare many

such the finalbetween the authorities regarding complicated issues, as
intennediate-leveloperating permit for the final repository for low- and

formation of the working hasoperational SFR-1. Also thewaste, group
co-operation andconditions effective futurehelped forto create a more

continuing the development ofco-ordination. The recommendsreport
joint powerfulco-operation the SKI and the SSI, with andbetween a

involvement.management
At joint SKI/SSI senior meeting in June 1995,managementa

installations forming ofregarding the licensing of future part systema a
fuel, agreed that Volumefor the disposal of nuclearspent was

Section 3.6:

joint the publication ofthe SKI and the SSI shall develop plan fora-
regulations according the Actdifferent of general totypes on

Activities the Radiation Protection respectively, andNuclear and Act,
shall infonnation thereof licensees and other partiesprovide to

of work finalize regulationsconcerned. An example current to
SSI’s criteria for disposal, draft of which has beenprotection waste a

which being developed by theavailable for andcomment,
co-operation.authorities in close

the co-ordinate their with the CountySKI and the SSI shall contacts-
Administrations with regard the... licensing of futuretoetc.,

of for the disposal ofinstallations fonning spentpart systema a
nuclear fuel.

approval SFR-l,connection with the of the SSI and the SKI 1987In
jointly with requirements packages forissued document the wastea on
final this document andSFR-l. orderIn tostorage to prepare

different the authorities’ Working Groupexamine the categories,waste
MAAS into forum forcreated. With time, MAAS has developed awas
the MAAS has,discussion of other interest.ofmatters common

of developingaccording the authorities, be goodto to wayproven a
co-operation and views.common

extensive co-operationFor the final disposal of fuel, therespent
established jointbetween the SSI and the SKI. authorities haveThe a

ininformation policy, especially aimed municipalities who takeat part
the SKB’s feasibility repository. The SSI and thestudies for siting a
SKI committees forusually represented each other’s steeringare on

possibilities forlarge projects. This crosswise representation creates
supervision withinforming views and forms basis for futurecommon a

responsibilitieswhere the authorities’ overlap.areas
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6.3.2 Findings of the Commission

Different countries have chosen different organizational forstructures
their nuclear supervision. Finland,In for example, the twoenergy
authorities which supervised nuclear activities have merged. Supervision

conducted by authority handling both nuclear safetymattersone on
and radiation protection. However, described Volume Sectionsas
9.2 9.4, there examples of countries where the nuclearare numerous-
regulatory tasks have been organized in similar that oftoa way
Sweden.

The IAEA, when advising smaller countries reorganizing theiron
nuclear supervision, has, in later advocated solution withyears, a one
single nuclear regulatory authority.

In Swedish1983, Government Committee for the review of thea
nuclear legislation evaluated whether the SKI and the SSI should merge,

whether the SSI Department for Nuclear Supervision should beor
transferred the SKI. One theof Committee considerto topurpose was
the and financing of the supervisory activities. Themanagement
Committee decided recommend fonn of betweennot to any a merger
the authorities.two

On the basis of this the Government in bill prop.report, a
1983/84:60 declared that that time, preparednot, at to suggestwas

form of between the SKI and the SSI. In the bill, theany merger
Government expressed its view that should only take placea merger
the benefits obvious. theIn bill, the Government stressed thewere same
fact that maintaining regulatory authorities the nuclear fieldtwo
would require close co-operation and co-ordination. The Government
realized that certain overlapping of the activities of the authoritiestwoa
exists. However, such overlap should be considered always benot toan

disadvantage and should be accepted due the formulation andtoa
character of the legislation, and due the balancing of theto necessary
nuclear safety and radiation protection issues.

The Commission that the overlap responsibilities betweennotes
the SKI and the SSI has, the since led1983, frictiontoover years some
in the co-operation between the authorities, especially thetwo waste

field. With this in consideration, the Commission hasmanagement
pondered whether the time has for the SKI and the SSI tonow come

There for and against whichof theargumentsmerge. are a merger,
Commission has taken into the following:account

Radiation protection issues Sweden in the long bemay, run, more-
lasting than traditional nuclear safety issues. While nuclear energy
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bethere will alwaysfuture,time in theproduction end asomemay
protection.radiationneed for

andprotection importantradiationsafety andBoth reactor oneare- powerfulequallyhavepromoting both issuesof to twoway
authorities.

membersstaffco-operation betweensystematicandClose contacts- supervisingthoseissues andsafetysupervising nuclear reactor
facilitated.protection issues should beradiation

flexibilityused withmight bepersonnel and others,Resources, more- towardsdirectedeasily beand thusin organization, moreone
critical areas.

supervisory in thesupervisiontasks besides itshas severalThe SSI-
field.nuclear

thethandifferentofof the SSIThe supervision naturea very- by thecarriedsupervision presentlyengineering-oriented outmore
SKI.

SKI andbetween theresponsibilitiesoverlap theThere certaina- field.the especially in theSSI, waste management

repository forforthe sitinginvolved inMunicipalities programme a- which of thediscerninghad problemsfuel havenuclearspent
situation.in giventhey should addressauthorities a

theadministrative butsomewhat lesscould leadA costs,tomerger- thelaboratoriesSSI with itsSKI and therelocating thefor tocosts
considerable.buildings, would beadjacentbuilding, toorsame

Commission doesthelistedconsidered theHaving notarguments,
thethe SSI. However,SKI andbetween therecommend mergera

theirimprovingcontinueauthoritiesCommission advises the to co-
concerningactivitiesregulatoryespecially in theoperation and dialogue,

nuclear management.waste
thethe SSIthe SKI andbyCommission that theThe toreportnotes
ofauthoritiestheshows thatin 1995,Government June two awareare

takingofin theco-operation andthe need for processaremore
considersCommissionThesuch development.promoteto ameasures

right direction.in thethe important stepreport as an
responsibilitiesdivision ofconcerning theconsiderationsitsIn

whetherdiscussedCommission hasSSI, theSKI and thebetween the
activitiessupervision of nuclearthetask force for managementwastea

4 l6-0601



98 Division of roles and responsibilities SOU 1996:73

should be created. Such task force would be standing witha a group
representation from both authorities. The aim of creating the task force
would be co-operation between the authoritiesto and therebypromote
make the work effective. The Commission advises the SKI andmore
the SSI consider creating such task force for theto supervision in thea
nuclear field.waste management

In the opinion of the Commission, the SKI and the SSI should also
consider whether there need define issues for which of themtoa one
should the lead authority, having the responsibility foract followingas

and co-ordinating issues with the other authority.up
To conclude, the Commission of the opinion that the SKI and the

SSI have continue improving their co-operation and dialogue,to
especially in the regulatory activities concerning nuclear waste
management.

6.3.3 Recommendation regarding the division of
responsibilities between the andSKI the SSI

The Commission recommends that the SKI and the SSI, with joint anda
powerful involvement,management

further the of improving the co-operation betweenpresent process-
the authorities.two
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Economic7 resources

assignmentDiscussion of the7.1

of themain tasksof theof Refererence,According the Termsto one
which theefficiency withthedescribe and evaluateCommission to

deployed.economic resources are
ofthe Summarymentioned onlyThis of the assignmentpart
ofthein detail in Termsbeenand hasthe assignment not set out

Thefollows.interpreted this issueCommission hasReference. The as
whicheconomicthe’economic refersresources’ toterm areresources

evaluation wouldof theauthorities. Thethe disposal of theat purpose
availablewhether thebasis for judgingformbe to areresourcesa

used efficientbeingadequate and/or way.anare

Description7.2

The SKI7.2.1

activities. Re-the SKIbudget financeAppropriations from the state
throughthe Governmentavailable the SKI bymade to ansources are

allocated andeconomicthis letter,appropriation letter. In resources are
basedappropriationsTheactivities specified.objectives thefor areare

the SKIs budgetGovernment ofevaluation by thethe request, ason
evaluationof theauthorities. The resultthe for all governmentcase

Vbill.accounted for in the budget
theauthorities,appropriation-financednormal forContrary whatto

paid byand research feesby regulatoryactivities offsetof SKIscost
activities hasof SKIsConsequently, thethe nuclear utilities. cost a

directlyalthough the feesbudget,neutral impact the notstate areon
SKI.available theto

theDecember 1996,July 31l8-month period from 1995the lFor to
activities 92SKIs regulatorythe financing of theappropriation for

36aroundMSEK, 52months. Of these 92MSEK 61 MSEK for 12
activities,Materials SafetyNuclearMSEK will be Reactorspent on
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16 10 MSEK Nuclear Waste Safety activities, 58 MSEKon on
Information activities and l6l0 MSEK Safeguards activities.on

The appropriation for the financing of the SKIs nuclear safety
research during the above-mentioned 18-month period, 88 MSEK 59
MSEK for 12 months.

In February 1996, the SKI submitted the Government its budgetto
for the financial 1997.request According this budgetto request,year a
increase of around 9 MSEK compared with theresource current

appropriation needed for the financing of the SKIs regulatory
activities during 1997. The appropriation for regulatory activities would
then total of 70 MSEK.amount to a

For the SKIs research activities appropriation of 62 MSEKan
requested for 1997.

The SKI explains its for increase withrequest an resources expec-
ted increasing demands SKIs services due external developments.toon
Additional will, according the SKI, be needed avoidtoresources to
unreasonable working conditions overloading the SKI staff.

As result of political decisions overall thetoa cut government costs,
SKIs appropriation for research activities decreased by % for13was
the financial 1995/96, comparison with the appropriation for theyear

before. The Government has demanded further reductions theyear on
order of 4.5 % for each of the 1997 and financial1998 Theyears.
reduction would result in decrease the appropriation for SKIsa
regulatory activities by around 2.7 MSEK and for researchper year
activities by 2.6 MSEK per year.

Altogether this would that the appropriation for SKIsmean
regulatory activities would decrease by 9 % and the appropriation for
SKIs research activities by 21 % during the period from 1994/95 to
1996. In order avoid facing situation whereto staff would have betoa
made redundant, the authority has, since the of 1995, kept twosummer
professional in nuclearposts vacant; andwaste managementone one
international relations.

According the SKI, the planned decreasesto appropriations would
lead situation where activityto objectives would have becurrenta to
amended significantly. The analysis carried by the SKI inoutresource
the budget shows that number of changesrequest, in objectives willa
have be made already with theto level of appropriation forcurrent
regulatory activities.

According the SKI, dialogue with the Governmentto requireda
in order clearly focus and levelto of ambitionstate for SKIsa new
activities. A change of focus and of the level of ambition would, the
opinion of the SKI, have be decided, irrespective of whetherto the size
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unchangedremainactivities wouldappropriation SKIsof the for or
has demanded.the Governmentwould be reduced as

The SSI7.2.2

similarñnanced byactivities of the SSIThe regulatorynuclear aare
the nuclearthe SKI. Thus,described forbudgetary has beensystem as

directlyfeesthe Thesepaying annual feesutilities notstate.to areare
available the SSI.to

theobjectives forallocated andSSI,for theAlso resources are
appropriation.ofthe Governments letteractivities specified inare

theDecember 1996,18-month period from l July 1995 31theFor to
activitiesnuclear regulatoryfinancing of the SSI’sappropriation for the

months.16 MSEK for 12MSEK25
commissioned by theresearchfinancing ofappropriation for theThe

l8-month period,protection is, for theradiationSSI in the field of same
months.15 MSEK for 1223 MSEK

overalldecisionsof the politicalAs result government costs,to cuta
reducedactivitiesnuclear regulatoryappropriation for itsthe SSIs was

reductionsfurtherhas demandedThe Governmentby % for 1995/96.5
reduc-This wouldand 1998.by total for the 19976 % meanyears

activities.nuclear regulatoryfor the SSIstions MSEKby 0.5 yearper
thatthe SSI, bewould, accordingof such reductionsThe effect to

This wouldeachreduced byhave bethe staff would to year.one person
supervisionof thedisturbanceslead loss of competence,to programmea

strengthen thefailurehigh-level anddisposal offor the final towaste
asked.haswhich the Governmentenvironmental monitoring, for

ofinsteaddevoteSSI,the opinion of theIn to more,necessary
offinal disposalconnected with theactivitiesless, thetoresources

the workloadthe SSILike the SKI,high-levelnuclear expectswaste.
SSI, in itsTherefore theincrease.demandand the toresourceson

theincreasefinancial asks forfor thebudget 1997requests anyear,
instead of theMSEK,activities by 0.1the nuclearfor energyresources

reduction.demanded
for commis-reducedemandsAccording the Govemment’s coststoto

byappropriation would decreasethesioned research %by 3 per year,
theproblems forSSI’s view,would, inMSEK. This0.4 create

appropriationthat thethereforeactivities. The SSIregulatory proposes
before.remain the levelshouldfor research activities ason same

budgetin theincreases inThe SSI intends nextto resourcespropose
forGovernmentapproach theSSI intendsAlso, the torequest. a
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dialogue clarify the changes theto level of ambition, which a
possible decrease in might lead to.resources

7.3 Findings of the Commission

Most of the changes actions which the Commission recommendingor
the SKI and the SSI, would increaseto their effectiveness; resulting e.g.

in less organizational However, the Commissionstress. concerned
that the SKI and the SSI have been subjected budgetary into cuts
appropriations in accordance with finance rationalization require-state

The founded the followingments. observations.concern on
Both authorities, especially the SKI, have difficulties in coping with

their workload. Also, both authorities will, inpresent the future,near
increasing demand theirmeet regulatory activities result ofan on as a

external developments. This particularly for the high-leveltrue waste
repository which moving towards site selection. Suchprogramme,
demands will have be coped with.to

The Commission that the of the nuclearnotes regulatorycost
activities of both the SKI and the SSI has neutral impact the statea on
budget, since offset by regulatory and research fees paid by the
nuclear utilities. should also be noted that the utilities, when stressing
the need for demanding and authorities see Section 2.2,competent

be willing theto toseem costs.pay necessary

7.3.1 The SKI

In its Annual Report for 1994/95, the SKI has pointed that theout
experience of that indicated that SKIs safety andassessmentyear
inspection insufficient.resources are

The Commission that for the I995/96 financial thenotes year,
appropriation for SKIs regulatory activities reduced. Instead,notwas
all reductions that made for 1995/96, the SKIon resources were concern
research activities. The SKI claims that during that period has not
been possible for the authority certain tasksto out atcarry an ap-
propriate level of ambition. Examples of such tasks according thetoare,
SKI, the timely completion of the evaluation of the waste management

of the nuclear utilities, participation meetings with localprogramme
communities the issue of the final disposal of nuclear fuel andspenton
participation in European Community work nuclear safety and wasteon

Also, research projects have been delayed becausemanagement. of lack
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Governmenthas asked theof time. The SKIof and lack toresources
fromactivities by MSEKfor its regulatory 9increase the appropriation
theemployed bynine people bethe which allows for tonext newyear,

will beclaims that therethe SKISKI. basis for thisAs request, ana
comingactivities in thetheir regulatoryincreased demand years.on

theincreasing demandsexpectedCommission of theThe onaware
Commission thatobvious thealsoSKI see Section 2.1.3. to many

Commission hasthedelayed. However,of the SKIs tasks have been
analysis would bein-depthcarried such tonot out necessaryasan

addingsolved simply byproblems beascertain whether the newcan
of thethe efficiencylack inThere could also be aresources.

organization.
activitiesregulatoryexperience from nuclearBased the members’on

impression thatCommission has thein different countries, the resources
nationalservices fromconsidering the fact thatfor the SKI ascarce,are

Section 4.2.2.available cf.organizationtechnical notsupport are
concerningCommission, its recommendationsthe opinion of theIn

perfonning itsorganization in the ofchanges in the SKI and manner
discussions withconsidered in the budgetaryactivities should be current

the Government.
thedialogue withthe SKI continue itsThe Commission toencourages

consistentGovernment that allocatedorder to areresourcesensure
with stated for the authority.the objectives

its objec-the SKI has broken downCommission thatThe notnotes
of SKIspossible thetives in such that outcometo measurea way

objectivesSection 3.3. Ifdifferent activity cf.fields of were
wouldof activity, thisbroken down fieldmeasurable and perwere

authority.efficiency of theof thefacilitate precise assessmentsmore

7.3.2 The SSI

SSIsfor thethe reductionThe Commission thatnotes resources
level of ambitionreducedsupervision activities has ledof nuclear to a

Delaysintermediate-levelwith the control of low- andregard waste.to
protectionenvironmentalthe ofreduced levels of ambitionand area

reductions.also be result of suchmay a
appropriation forincrease thethe SSI has requestedFor 1997, an

1995/96 forof appropriation foractivities and the levelnuclear assame
SSI alsoCommission that thecommissioned research. The expectsnotes

external developments.higher workload in the future due toa
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As stated in the of the SKI, the Commission verifywas cannotcase
that SSIs problems be solved simply by adding Thecan new resources.
Commissions recommendations concerning changes in SSIs manner
of performing its activities should be considered in the current
budgetary discussions with the Government.

Also, in the of the SKI, the Commission the SSIas case encourages
discuss its objectives with the Governmentto order that theto ensure

allocated consistent with stated objectives.resources are

7.4 Recommendations regarding economic
resources

The Commission the Government tourges

consider, in the budgetary discussions, the Commission’scurrent-
recommendations, giving special attention the providing outsideofto
technical andsupport;

continue its dialogues with the SKI and the SSI respectively, in order-
that allocatedto consistent with stated objec-ensure resources are

tives.
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activitiesregulatorySwedish nuclear8

perspectiveinternationalin an

assignmentDiscussion of the8.1

the main tasks of theAccording the of Reference, ofTermsto one
Swedishharmonization ofCommission describe and evaluate theto

legislation and with in-activities with Swedishnuclear regulatory
task also includesternationally quality requirements. Theaccepted

activitiesdescribing how Swedish nuclear regulatoryand evaluating
sharingpractice other countries,with the regulatory acompare

expression ‘qualitysimilar should be noted that theview safety.on
‘kvalitetskrav’ inhere the Swedishrequirements’ used termto cover

Reference.the original Swedish version of the ofTenns
for regulation in theevaluation of Swedens legal frameworkAn
The description andnuclear has presented in Sectionfield been 3.2.

activitiesharmonization Swedish nuclear regulatoryevaluation of the of
thisquality requirements the subject ofwith internationally accepted

Chapter.
descriptions ofthat shall produceThe Commission has concluded

with regard nuclearimportant intemationally accepted rules tomore
nuclearactivities within the of safety,regulatory wastereactorareas
Commissiontheradiation protection. thisand In context,management
treaties andbinding conventions,the ‘rules’ both for formallytennuses

recommendationsbindingbilateral well for notagreements, as as
descrip-basis of suchpublished international organizations. On theby

Swedish legislation andtions Commission evaluate whetherthe shall
internationally accepted rules,regulatory practice in accordance with

with the regulatoryand how the Swedish regulatory activities compare
that ofpractice countries with similar approach safetyin other to asa

Sweden.
SKI the SSI produceThe Commission has asked the and accountsto

within theconventions and other documentsof relevant international
Supplementthree mentioned. Both authorities also asked towereareas

theseSwedish compliance withfactual with regardaccounts to
quality requirements.intemationally accepted rules and
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The contributions by the SKI and the SSI the of reactorcover areas
safety, nuclear and radiation protection andwaste management are pre-
sented in Volume Sections 8.2, and8.3 8.4 respectively.

8.2 Description of internationally accepted
rules

8.2.1 Introduction

There several international mechanisms involved the workare to
safety and radiation protection thepromote field of nuclear activities.

Such mechanisms include the development of conventions, treaties and
bilateral and the development of recommendationsagreements by
international organizations and other fora. Conventions and treaties are
characterized by commitments Statesby regarding adherence theto
respective international instrument, while recommendations notare
associated with such formal commitments.any

Examples of the legally binding international instruments include the
treaties associated with membership of the European Union and
conventions the field of safety, nuclearreactor waste management
and radiation protection. Internationally developed recommendations
often international documents,represent provide basis forconsensus or a
the development of national international regulations. suchAllor
internationally developed recommendations have in the factcommon
that they have legal validity in their right; national implementa-no own
tion, implementation through conventionor treatya or a necessary.

Sweden, member of the European Union, under the obligationas a
adhere the legislative mechanismsto established by theto Union. Where

Sweden State particular convention, similar obliga-party toa any a
tion exists for Sweden adhere the decision implementationandto to
mechanism established by each of the conventions. Recommendations,
principles and documents established by other internationalconsensus
fora implemented by Sweden, and by other States, discretion-are on a

basis.ary

8.2.2 Reactor safety

The Convention Nuclear Safety signed by Sweden Septemberon was
1994, and ratified by Sweden September The1995. Conventionwas
will into force after ratification by 22 States, withenter States17 having
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criticalityleast nuclear installation which has achievedat aone
expected byThe entering into force of the Conventionreactor core.

the end of 1996.
nuclear safetyThe objective of the Convention enhanceto

maintainworldwide in incentive and establish andtoan manner
effective contains obligationssafety defences in nuclear installations.

parties shall adhere.regarding nuclear safety which the contractingto
Compliance commit-with the Convention will be achieved through the

of the parties reporting the in their countriesment status atto current
periodic reviews will be conducted.meetings where of national reports

Other international conventions that should be mentioned theare
theConvention the Physical Protection of Nuclear Materials,on

Convention Third Liability in the Field of Nuclear EnergyPartyon
Paris ParisConvention, the Convention Supplementary theto
Convention and the Joint Protocol Relating the Application of thetoto
Vienna Convention and the Paris Convention, the Convention Earlyon
Notification of Nuclear Accident and the Convention Assistancea on
in the Case of Nuclear Accident Radiological Emergency.or

There also entered into by the SKI. Examplesagreements are co-are
operation with the US Nuclear Regulatory Commission, theagreements
Japanese Ministry International Trade the Scienceof and Industry, and
and Technology of Sweden participates in the IAEA andAgency Japan.
the Incident established forOECD/N EA International Reporting Systems
feedback and exchange of experience from safety-relatedreactor events
in the corresponding member countries.

8.2.3 Nuclear waste management

The Convention Nuclear Safety relevant for the handling andon
sites.of nuclear and nuclear fuel the Forstorage waste spent at reactor

such operations, the safety, qualityrequirementssame on assurance,
organization apply for operations.etc. reactoras

international the safe of radioactiveAn convention managementon
under preparation the This convention wouldIAEA.waste at corre-

spond the Convention Nuclear Safety. Sweden stronglyto supportson
the development of such convention with broad includinga scopea

fuel and militaryspent waste.
Sweden State the London Convention, prohibiting theparty toa

dumping of radioactive into the has been recognized thewaste sea.
Convention operation of sub-seabed repositoriesof this that thecontext



Swedish108 nuclear regulatory activities... SOU 1996:73

accessed from land, such the SFR, should be regardednotas as
dumping.

8.2.4 Radiation protection

There several international bodies, organizations which issueare etc.
recommendations, guidelines similar documents radiationor on
protection, and there number of conventions that issues ofare a cover
interest for the SSI. One should in particular mention the International
Commission Radiological Protection ICRP, the Internationalon
Atomic Energy Agency IAEA, the Commission of the European Com-
munities CEC, the ILO International Labour Organization of the UN
Convention, the Nordic radiation protection authorities, United Nations
Scientific Committee the Effects of Atomic Radiation UNSCEARon
and the working Biological Effects of Ionising Radiationgroup on
BEIR in the USA.

During the latest 60 the important international body formostyears,
guidance radiation protection has been the ICRP. The Commissionon
gives recommendations generic form which usually have betoa
interpreted before being implemented in practical work.

One important publication of the ICRP the ‘I990recent Recom-
mendations of the International Commission Radiological Protec-on
tion’, ICRP Publication 60. This publication contains the general
philosophy and constitutes the basis for radiation protection recommen-
dations, guidelines issued by other international bodies,etc. such theas
IAEA and the OECD/NEA.

The important CEC Directivemost the field of radiation protec-
tion the Basic Safety Standards for the health protection of the
general public and workers against the dangers of ionising radiation.
This Directive being revised, partly accommodate theto recom-
mendations the ICRP Publication 60.

Several of the conventions already mentioned this Section are
relevant the field of radiation protection, for example, theas
Convention Nuclear Safety, which explicitly includes the ALARAon
principle.

The Oslo/Paris Convention and the Helsinki Convention deal with
pollution of the environment from nuclear installations. Most Swedish
nuclear installations discharge into the covered by thosewaters con-
ventions.
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CommissionFindings of the8.3

General8.3.1

intoenteredratifiedSweden hasthatCommissionThe anotes or
safety,offieldin theconventionsinternational reactornumber of
enteredhas alsoSwedenprotection.radiationandsafetynuclear waste

countries.otherwithinto bilateral agreements
theof bothparticipationextensivenoted thehasCommissionThe

and theIAEAthewithininitiatedin workthe SSISKI and
participationtheirorganizations,internationaltheseEA.OECD/N In two

recognized forparticularlyexpertisetheirappreciated andhighly
the documents.State ofandStandardsof artthe development many
harmonization ofensuringSwedenparticipation,Through such

intemation-developedwith guidancepracticesregulations andSwedish
ally.

andrecognizesSwedenUnion,the Europeanmember ofAs a
Union.thepromulgated byregulationslegislation andimplements

safety8.3.2 Reactor

againstand regulatorySwedish legalevaluated theThe has systemsSKI
Nuclearof’SafetyFundamentals documentSafetythe IAEA

regulatoryandlegalSwedishthat theconcludedInstallations’ and
Volumethe documentinprincipleswith theconformsystems

of theconclusionwith thisCommissionTheSection 8.2.2. concurs
evaluation.

Funda-this Safetycontained inprinciplescriteria andsafetyThe
Conventionthereproduced inlargelyhave beendocumentmentals on

Swedenbinding inlegallyaccordingly becomewillSafety, andNuclear
Swedishof theevaluationTheforce.intoConventionthe entersas

thealigned withSwedenthatmentioned, showsjustregulatory system
Convention.of therequirementssafety

downlayingwhenSwedishofassessing the safetyWhen reactors, or
decisionsitsbasedSKI hasthetherequirements forsafety reactors, on

theusedSKI hastheexample,guidelines. Forcriteriainternational or
theRegulationsFederalCode ofthe USCriteria ingeneral Design as

AlsoSwedishtheforrequirementssafetyfoundation for the reactors.
operatingof thethe baseswhich formAnalysis Reportsthe Final Safety
the USwithaccordanceincreatedbeenhavelicences of the reactors

Plan.Standard ReviewNRC
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In of the safetyrecent of the Swedishreassessments suchreactors,
the December 1995 decision permit Oskarshamnas to l to resume

operation, the SKI has built guidelines recently published by theon
IAEA the evaluation of the safety of of differenton designreactors
generations.

The Commission understands that the Swedish inprogramme
safety widelyreactor recognized highly developed, and thatas

Sweden leading in the international developmentcountry ofa reactor
safety controls.

Considering the observations made by the Commission both in this
Section and earlier in the regarding international harmonization,report
the Commission concludes that Swedish legislation and regulatory
practice in the field of safety in accordance withreactor intemational-

accepted rules.

8.3.3 Nuclear waste management

The Commission that the field ofnotes nuclear waste management
international rules developing and that Sweden active in thatare
development and implementation. The following examples illustrate the
situation.

As the Commission has accounted for earlier, the 1994 Convention
Nuclear Safety relevant also for the ofon nuclearmanagement waste.
Sweden participates actively the work conducted by the IAEA on

formulating international convention nuclearan waste management.on
The Commission that the SKI and thenotes SSI well in theare
forefront of the international exchange and discussions regarding nuclear

Furthermore,waste the Commissionmanagement. understands that the
Swedish for nuclear wellwaste developed,programme management
and that the Swedish be the advanced inprogramme mostmay among
the world.

Considering these observations, the Commission concludes that
Swedish legislation and regulatory practice in the field of nuclear waste

accordance with internationallymanagement accepted rules.

l
8.3.4 Radiation protection

The Commission that in the field of radiationnotes protection, Sweden
has ratified entered into number of international conventions,or a e.g.
the Oslo/Paris and Helsinki Conventions. Compliance with the Conven-
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ensuredprotection,radiationregardsSafety,tion Nuclear ason
regulations.SSIthrough several

concerningguidancebody forinternationalimportantThe most
hasinitiators,of thethe ICRP. Sweden,protectionradiation oneas

providingSSIand theICRP work,involved in thebeen actively
Commissionwork. Theexpertise for thatandcontinuing notessupport

Publication 60.ICRPwith thealignedSwedish legislationthat the
protectionradiationforthe basisThis constitutesdocument recom-

bodies.internationalotherissued byguidelinesmendations, etc.,
thenoted thatearlier in theCommission hasThe report recom-

almosthave forradiation protectionconcerningmendations centurya
community.scientificinternationalthefindings ofbeen based theon

forof the basesICRPrecommendations of theThe SSI the oneasuses
3.2.2.protection Sectionradiationnational regulations on

concludes thatCommissiontheconsiderations,the aboveBased on
within accordancepracticeand regulatorySwedish legislation

protection.radiationfield ofaccepted rules in theinternationally

conclusionGeneral8.3.5

regulatorydescribing howmaterialpresentedCommission hasThe
especiallycountries,conducted in otherfieldactivities in the nuclear are

comparison withprovide basis forUSA,and theFinland, France to aa
9.Chapteractivities cf. VolumeSwedish regulatory

experiencemembers’Commissiondescriptions, thetheseBased on
consideringcountries anddifferentactivitiesregulatoryfrom nuclear
review, thethein the ofmadeobservations that have beenthe course

activitiesregulatorynuclearSwedishCommission concludes that are
in otherthe practicecompared withsatisfactoryconducted manner,a

Sweden.that ofsafetysimilar approachcountries with to asa
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ReferenceofAppendix 1 Terms

the GovernmentforReferenceofTerms

InquiryofCommissions

1995translation 30 JanuaryUnofficial

fieldstheactivitiesregulatorySwedishof thereviewInternational
nuclearand managementsafetyof wastereactor

Dir. l994:2l

March 199410MeetingCabinetadoptedResolution at ona

assignmentof theSummary

Com-GovernmentofformtheinreviewinternationalAn agroup,
qualitytheandreviewappointedshall beInquiry,misssion of to assess

theofandsafetyofsupervisionregulatory reactorSwedishof the
of nucleardisposaland final waste.handling, storage

evaluateanddescribeshall bereviewof themain toThe purpose

nuclearandsafetyoffieldsthesupervision reactorregulatorythe- regulatorythebypracticeincarried outmanagementwaste as
authorities,
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the harmonisation of Swedish nuclear regulatory activities- with
Swedish legislation and with internationally accepted quality
requirements,
the harmonisation of the organisation, training,- competence, research

and generalprogrammes of the authorities, with theresources
regulatory objectives,

the efficiency with which the economic deployed,- resources arc

the in which the roles have been allocatedway and the- relations
prevailing between the regulatory authorities and the licensees and

the Swedish regulatory activities, compared with practice in- other
countries sharing similar view of safety.a

The review shall also changes thosegroup fields wherepropose
found that Swedish regulatory activities need be improved.tocan, or

Background

In its comprehensive budget proposal for the 1992/93-1994/95 fiscal
the Swedish Nuclear Poweryears, Inspectorate SKI suggested that

confidence in and the quality of its regulatory work could be further
improved by and independent quality reviewan of itsopen activities.

Accordingly, in the appropriation for the 1992/93warrant fiscal year,
the Government instructed the SKI forwardto put proposals, laternot
than the 1994/95 fiscal how suchto review couldyear, beas a
conducted and which national and international bodies could take part

it.in

In the of 1993, theautumn SKI presented proposals for the organisation
of international quality review of Swedishan regulatory supervision in
the fields of safety andreactor nuclear waste safety.management

Within their respective spheres of and responsibilityCompetence the
SKI and the Swedish Radiation Protection Institute SSI share the
responsibility for regulatory supervision the fields of safetyreactor
and nuclear Thiswaste makesmanagement. essential for review ofa
regulatory supervision include both theto SKI and the SSI activities.
The SKI and the SSI have both been instructed include theirto
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fields oftheirwithinperformancetheirofevaluationannual reports an
activity.

fieldsin theactivitiesregulatoryofperformancetheofevaluationThe
straight-entirelynotmanagementand nuclearsafety wasteof reactor

effectquantifiableeasilyidentifyingofdifficultythedueforward, to
reviewindependentinternational,conducted byreviewAindicators. an

ofevaluationsuchofplacetake thecould, extent, anto somegroup
qualitativeprovidecouldbecause measureperformance,regulatory a

similarwithcomparedconductedactivitieswhichinof the asareway
regularactivities,regulatoryof atreviewabroad. Aactivities recurrent

developmentstracingopportunity forprovidewould alsointervals, an
ofreviewinternationalpredominantlyAactivity.offieldthiswithin

towardscontributionvaluableregardedbeactivitiesregulatory aascan
Swedens nuclearofsafetyoverall programme,theassessing energy

prioritiesofdefinitiontowards thecontributingtime,while theat same
operationaltheirauthoritiesnationaltheandGovernmentby the

budgeting.andplanning

conventionaboutbringincurrently onwork toIntensive aprogress
settingof theimportantOneinstallations. part upnuclearofsafetythe

participatingof the topossibility statesthewill beconventionof this
thelivingtheythat toworldof thethe updemonstrate arerestto
toolOnedoingtheyhowandconventionof the so.requirements are

participating acceptthe tofor statesdiscussed anbeingwhich
Thus,safety.offieldtheinactivitiesof theirreviewinternational peer
andsafetyoffieldsthewithinsupervision reactorregulatoryofreviewa

momentSweden opportunein atnuclear management ancomeswaste
ofexamplesprovideandconventiontheworkrelationin canto on

within thereviewsuchconductingforproceduresappropriate a
convention.theofframework

Reviewof theFocus

andSwedishofindependentinvolvesassignmentThe groupan
theofqualitytheevaluatingandreviewinginternational experts

offieldstheauthorities reactorSwedishof theactivitiesregulatory
directhaveThe mustexpertsnuclear management.andsafety waste

review,theywhichactivitiestheof cor-experience orpersonal
Theactivities.safety-oriented expertsimilarofexperienceresponding
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groups of the regulatoryassessments work of the authorities should rest
the combined expertise of the variouson members.

The review be regardednot to regular inspection of theas a
regulatory supervision of the authorities in relation certain predefinedto
requirements. Instead, far this possible, beas as to seen as a
comparison of Swedish regulatory work with the international concensus
which exists effective regulatory supervisionon and which has been
partly documented and published the form of international guidelines,
i.e. through the International Atomic Energy Agency IAEA. The
review also intended provide furtherto opportunity for thea
exchange of experience with equivalent regulatory authorities other
countries and in Sweden.

The review be conductedto in such that the Government anda way
the national authorities will be presented with objectivean assessment
of how Swedish regulatory work in the nuclear field bears comparison
with international guidelines and the practice of other countries.

Partly the basis of national legislationon and the administrative
applied,arrangements should also beassessment made of thean quality

attained inspections, investigations and analyses carried by theout
authorities and of the possibilities which the authorities have of
enforcing their requirements. The regulatory chosen by thestrategy
authorities, their existing and their availablecompetence resources are

be taken intoto consideration this Theassessment. shouldassessment
also include the regulations and recommendations issued by the
authorities and the which these followed throughway theare up
regulatory work. Furthermore, the review should describe thegroup

which the researchmanner of the authorities fedprogrammes are
back their regulatoryto activities.

Guidelines for the review

The general of the review shall bepurpose analyse the fieldsto
indicated and theto results of the evaluationcompare of Swedens
regulatory activities with international experience and internationally
accepted recommendations concerning regulatory supervision in the
nuclear field. The review shall include questionsnot concerning
preparedness for dealing with nuclear accidents, but the review group
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alreadythosethanotheraddress matterslibertybeshould toat
indicated.

ofGovernments TennsthewithcomplyshallreviewThe group
Commis-andCommissionsGovernment1985:5 forDir.Reference

shouldreviewTheinquiry.theoffocus grouptheconcerningsioners,
ofGovernments Termstheoftheconsideration contenttake intoalso

inquiry.of theEC-relatedconcerning aspectsl988:43Dir.Reference

closelyconsultshallreviewtheassignment,its groupcarryingIn out
otherconsultalsoshouldreviewTheSSI.theandSKIwith the group

concemed.companiesandorganisationsauthorities,

bethat reportsuchconducted canbe ashallreview wayThe a
l995.Januarybefore lpresented

by1996Maylpostponed abeenhas topresentationofDate
1996February29MeetingCabinetadoptedresolution onat a
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AbbreviationsAppendix 2

Abbreviations

AchievableReasonablyAsAs LowALARA
Analysis ReportSafetyOperatedAsASAR

DatabaseLERForeignASKBAS
GroupTaskEvaluationLERASK-group

DatabaseLERForeignASKBAS
ofEffectsBiologicalWorking onBEIR group

USARadiation,Ionising
CommunitiesEuropeanof theCommissionCEC

SpentforFacilityStorageInterimCentralCLAB
FuelNuclear

BränsleAnväntforCentralt Lager
AnalysisRegulatoryWasteforNuclearCenterCNWRA

AgencyAtomic EnergyInternationalIAEA
RadiologicalofCommissionInternationalICRP

Protection
UNtheofOrganizationLabourInternationalILO

TechnologyofInstituteRoyalKTH
HögskolanTekniskaKungliga

ReportEventLicenseeLER
Wastefor toGroupWorkingAuthorities‘MAAS

SFR-1
tillAvfallförArbetsgruppMyndigheternas

SFR-l
StatementEnvironmental ImpactMKB

Miljökonsekvensbeskrivning
OrganizationTechnology,Man,MTO
OrganisationTeknik,Människa,

andCo-operationEconomicforOrganizationOECD
Development
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OECD/NEA OECD Nuclear Energy Agency
PSA Probabilistic Safety Analysis
QA Quality Assurance
RD Research and Development
RADWASS Radioactive Waste Safety Standards, IAEA
RDD Research, Development and Demonstration
SFR Final Disposal Facility for Low- and Inter-

mediate-level Waste
Slutförvar för Reaktoravfall

SKB Swedish Nuclear Fuel and Waste Manage-
Coment

Svensk Kämbränslehantering AB
SKI Swedish Nuclear Power Inspectorate

Statens Kärnkraftinspektion
SKI FS SKI Code of statutes

SKIs Författningssamling
SSI Swedish Radiation Protection Institute

Statens Strålskyddsinstitut
SSI FS SSI Code of statutes

SSIs Författningssamling
STAGBAS Domestic LER Database
STF Technical Specifications

Säkerhetstekniska Föreskrifter
TSO Technical Support Organization
UNSCEAR United Nations Scientific Committee theon

Effects of Atomic Radiation
USNRC United States Nuclear Regulatory Commission
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