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SSM perspective

Background

Between 2003 and 2005 the Swedish Nuclear Power Inspectorate (SKI)
sponsored a study to better understand the benefits and difficulties of
using various regulatory approaches for supervision of commercial
nuclear power safety. At the time of the study little research had been
published on the use and impact of different regulatory strategies.
This is still the situation today.

The main purpose of this exploratory study was to contribute to a more
systematic understanding of the experiences of nuclear regulatory staff
when using different regulatory approaches. This type of information can
facilitate the building of a better knowledge base on the conditions under
which experts have found certain strategies to be more or less effective.

In the first study, a number of regulatory approaches were identified and
defined by consulting with nuclear regulatory staff. Since the previous
study was completed major changes have taken place in the nuclear in-
dustry worldwide. Long term operation (LTO), beyond the initial licenses,
is planned in many countries. As a result of these plans, more attention
needs to be given to aging management. In some countries, moderni-
sations are also needed to allow longer periods of operating. Actions

to further increase the terminal output in nuclear power reactors are
underway in several countries. New reactors are being built and licensing
processes are underway. Taken together, these conditions lead to signi-
ficant new challenges for regulatory bodies. Although many regulatory
organizations are being strengthened with additional resources in this
situation, they need to continue developing and refining their strategies
for their regulatory supervision in different functional supervision areas
in order to conduct their regulatory activities as efficiently as possible.

Objectives

The objective of this follow-up study was to support SSM in further
understanding regulatory approaches and how they can be combined
as part of effective strategies. The survey was intended to assist SSM in
identifying current standards, experiences, and practices in the regula-
tion of nuclear power plants. The results will also be valuable for the
participating authorities as well as other parties interested in nuclear
regulatory supervision activities.

Results

In the more in-depth study, it was stressed that regulatory supervision

is a dynamic process and that the approaches being examined in this
survey were important tools, used iteratively and in combination to add-
ress complex cases. The effectiveness of any approach was linked to how
appropriate it was to the specific characteristics of the case.

Many of the findings from the previous study were confirmed by the
findings from the extended new study, including most of the benefits
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and difficulties of different approaches. As found in the previous study,
combinations of approaches were used across all the areas of regulatory
supervision studied. The findings from the study show that the combi-
nations of approaches depend on the nature of regulatory supervision.
There is also a tendency to combine additional approaches as a functio-
nal area of regulatory supervision becomes more complex.

SSM will use the findings in order to achieve a regulatory supervision
that is more effective and even more appropriate for purpose. In SSM'’s
further development of its regulatory activities, approaches and strate-
gies will be developed for various areas of regulatory supervision and be
adapted to the nature of the areas and matters of regulatory supervision
as well as their importance for safety.

The starting point of this work will be the discussion on the findings of
the present study at the CNRA workshop on Regulatory Approaches and
the Characteristics of an Effective Regulator, which will be held 28-30
October 2013 in Stockholm. The results from the workshop will be docu-
mented in a CNRA Green Booklet.

Need for further research

The two studies have contributed to a more systematic understanding of
experience with different regulatory approaches and practices—their
selection, their use, and their outcomes. However, there is a need for
further research in the area. This includes the need to study how the re-
sults from the area of nuclear safety can be transferred to other related
regulatory areas, such as radiation protection and security.

Project information

Contact person at SSM: Anna Franzén
Reference: 7030021-01

Dnr: SSM 2011-58

Project no: 7030021-01

SSM 2013:29



Stral
sakerhets
myndigheten

Swedish Radiation Safety Authority

Author: Nancy E. Durbin
Nancy E. Durbin Consulting, San Luis Obispg, California USA

Regulatory Approaches in
Nuclear Power Supervision

Date: September 2013
Report number: 2013:29 ISSN: 2000-0456
Available at www.stralsakerhetsmyndigheten.se



This report concerns a study which has been conducted for the
Swedish Radiation Safety Authority, SSM. The conclusions and view-
points presented in the report are those of the author/authors and
do not necessarily coincide with those of the SSM.

SSM 2013:29



Content

Sammanfattning av rappPOorteN ... 6
REPOIt SUMMAIY oo, 12
Lo INErOAUCTION et 17
1.1. Background and study goals ............cccceiiiiiiiiii e 18
1.1.1. Method and findings from 2003-2004 study and 2004 workshop .20
Findings from the 2003/04 interviews.........ccccceeevieeeeiiiieee e 22
Workshop on findings from the 2003/04 study ..........cccccoiiiiiiiiiienenneee. 22
1.2. Overview of the 2011/12 study and organization of this report........ 23
2. Research plan and implementation..........ccccccceevvviiiiieeee e, 26
2.1, DefiniNg teIMS...coi e 26
2.1.1. Regulatory SUPEIVISION ........covccueieiiiee e e eeeeeee e e e e e e e e e 26
2.1.2. APPIrOACKNES. .....coeiieieieeieeeeeeeeeeeeeee et eeeeeeeeeeaeeeeeeesesseeesssssssesassssaerrees 27
2.1.3. Areas of SUPEIVISION .......c.coiciiiiiiiiee e 27
2.2. Developing the questionnaire ...........cccooviiiiiiiii e 29
2.2.1. Section I: Case study eXxamples......c.cccooecuvriiiiieeeiiiiciieeee e 30
2.2.2. Section II: Usual approach or combination of approaches ........... 32
2.2.3. Section lll: Approach definitions and usefulness ............cccoceeee... 33
2.2.4. Response categories and requests for comments........................ 33
2.3. Administering the questionnaire .............cccccvviieieiniie e 33
2.4, Completing initial @nalysis .........cccoocieieiiiiie e 35
2.5. Meeting with participating agencies ...........cccovveeeei i 35
2.6. Analysing written comments and diSCUSSION............cccccvieevieeeriinnns 36
3. General findings regarding the role of approaches in regulatory
oYU =] VA= Lo o SRS 37
3.1. Regulatory supervision is a dynamic process..........ccccccveeereeecuvrvnnen. 37
3.2. Approaches used in combination and described as tools................ 38
3.3. Approaches are complementary tools, not competing options........ 38
3.4. Approaches differed in emphasis but used/useful across all areas.39
3.5. Increase in the use of approaches ..........cccoeceiiiiciei i 39
3.6. Circumstances often determine the approach(es) used, and
effectiveness of oUtCOMES .........cooiiiiiiiii e, 39
3.7. Resources, expertise requirements can be high regardless of
=] 0] {0 Y- T o S 40
3.8. Prescriptive and education/influence approaches represent multiple
(oo L= SRR 41
4. Follow up of 2003/04 fINAINGS ..eeeeviiiiieeiiiee e 42
4.1. Benefits and difficulties of regulatory approaches ............cccccceeee... 42
g I I o =TT o) 1Y/ YRR 43
4.1.2. Case-based and Facility-based............cccoooiiiiiiiiies 43
4.1.3. Outcome-based ..........cooiiiiiiie 43
4.1.4. Risk-based and Risk/hazard-based ..........ccccoccoiiiniiiiiniiennne, 44
4.1.5. Process-based.........cooiuuiiiiiiiiei e 44
4.1.6. Self-assessment based .........cccceevviiiie e 44
4.1.7. Education/influence approach ...........cccccceeeeiciiiieiie e 44
4.2. Use of approaches in regulatory supervision .............ccccceeveceeeeennee. 45
4.2.1. Combinations of approaches used in all areas of supervision......45
4.2.2. Less reliance on a prescriptive recently, moving toward process-
based with prescriptive for action/closure when necessary.............. 46
4.2.3. Risk-based to prioritize for quality systems and plant
design/modifications ... 46
4.2.4. Risk-based for plant design/modification: tension and balance....46
4.3. Consequences of regulatory approaches ..........ccccceveceeeeeiceeeeennnee. 47

SSM 2013:29



4.3.1. Primary responsibility for safety on licensee or regulator? ........... 47

4.3.2. Clear requirements and expectations of licensee? ....................... 48
4.3.3. Important safety issues identified and addressed?...................... 49
4.3.4. Level of expertise required of licensee? Of regulator? ................. 49
4.3.5. Level of resources required of licensee? Of regulator? ................ 50
4.3.6. Flexibility given licensee with usual approach(es)? ...........cc......... 51
4.3.7. Do approach(es) affect public credibility regarding safety of
licensee facility? Regarding regulator? ..........cccccocceeiiiceeecccieeeens 52

4.3.8. Do approach(es) affect safety culture of licensee? Of regulator?.53
4.4. 2003/04 report issues that emerged from examples regarding

regulatory approaches...........ueeeiveeiiiiiciiieieee e e e 54
4.4 1. Resistance to changing regulatory approaches.........c....cccceenn.e. 54
4.4.2. Tension concerning use of risk analysis for regulatory decisions.54
4.4.3. Differences in interpretations of regulatory approach definitions..55
4.4.4. Importance of combinations of approaches for regulatory

effeCtiVENESS .. ..o 55
5. Circumstances that affect regulatory supervision .........cccccceeeuees 56
T I {0 1= = o o7 SR 56
5.2. Characteristics of the iNndustry ..., 57
5.3. The use of CoNtractors..........occueiiiiciie e 57
5.4. Cooperation/agreement between regulator and licensee................. 58
5.5. Characteristics of the case: scope and early intervention................ 59
5.6. Performance by licensee and regulator............cccccoieiiiiinieninneens 60
6. Usefulness, use, emphasis, and change of regulatory
approaches: overall and within areas of supervision ....................... 61
6.1. Results across all areas of SUPErviSIoN ..........cccccvevvcieeeiiiiee e e, 61
6.1.1. Overall usefulness of approaches...........cccocoeeiei i, 62
6.1.2. Overall use and emphasis of different approaches....................... 63
6.1.3. Overall change in the use of approaches........c..cccccoeeviiieierncneenn. 64
NEW reguIatioN ..o 65
Increased use of self-assessment............coccoiiiiii 65
Increased use of risk/hazard approach ..........cccccevveieieeiiee e 66
Experience/learning by the agency ..., 66
Increased use of outcome approach ...........ccccceevveicciiiieee e 66
An eventled to the change.........cccocuiiiiiiii e 66
6.2. Evaluation of approaches in each area of supervision .................... 66
6.2.1. Management SystemsS.........coocciiiiiii e 67
6.2.2. MaINtENANCE ..o e 69
6.2.3. OPEratioNS ....coiiieiiiee et 71
6.2.4. Safety CUUrE ... 73
6.2.5. Plant Life EXtENSION ........cooiiiiiiiie e 75
6.2.6. Major Plant Modifications ...........ccoooeeiiiiiiii e 77
6.2.7. Power Up Rates.........uviiiiiiei it 79
6.2.8. CONSIIUCHION...c.oiiiiii e 81
7. Discussion of specific approaches ......cccccovceeiiiei e 83
T PrescriptiVe ..o 83
7.1.1. Usefulness of approach...........ccccceeeiiicciiieeee e 86
Clear and detailed reqUIremMeNnts .........cccccevecieeeiiciiee e 86
Rigid, inefficient, and places responsibility for safety on the regulator...87
Exertion of regulatory authority............ccccoiiiiiii e 87
7.1.2. Use, emphasis, and change in use of prescriptive approach ....... 88
4 - Vo 11 SRR 88
7.2.1. Usefulness of approach ... 89
Overarching regulations............oooiei i 89

SSM 2013:29 2



Both general and site specific approaches needed ...........cccccccovnnnnneeen. a0

Reasons for using a facility approach ..........cccoceeveeiiiiicci e, 90
7.2.2. Use, emphasis, and change in use of facility approach................ 91
S T © U1 (o] o - 91
7.3.1. Usefulness of approach...........cccccc 91
Improving plant performance ... 92
Responsibility for performance placed with licensee ..........c....cccuuunnee. 93
Difficulties of finding good outcome measures...........cccccvveeeeeeeeecccieeeenn. 93
7.3.2. Use, emphasis, and change in use of outcome approach............ 93
7.4 RISKMHAZArd ... 94
7.4.1. Usefulness of approach...........ccccco 94
Using a risk/hazard approach to focus regulatory attention.................... 94
Using a risk/hazard approach to improve safety performance................ 94
Difficulties with method used for risk/hazard based............c..ccceveeeennen. 95
7.4.2. Use, emphasis, and change in use of risk/hazard approach........ 96
7.5, PrOCESS ..o, 96
7.5.1. Usefulness of approach...........cccceeee i 96
Critical approach for safety management............ccccco o, 97
Requires a high level of eXpertise .........covvvieiiiiciie e 98
7.5.2. Use, emphasis, and change in use of process approach.............. 98
7.6. Self-ASSESSMENT.....coiiiiiiii e 98
7.6.1. Usefulness of approach........c.occceviiiiiiiiie e 99
Promoting continuous improvement.............cccoooieeeiiiiee e 100
Placing responsibility on the licensee..........cccccccveeeieccciiieiiee e, 100
Should be used with other approaches and monitored by the regulator
......................................................................................................... 100
7.6.2. Use, emphasis, and change in use of self-assessment approach
......................................................................................................... 101

7.7. Education/INfluENCe ........coooiiiiiie i 101
7.7.1. Usefulness of approach..........ccccceeeeeiiicciiieiie e 101
Key tool for regulators............oooiiiiiic e 104
Providing information ... 104
Requires a great deal of eXperience .........ccccevvieeieiiiei e 104
Depends upon licensee acceptance .........cccvvveeeeeeeeccciiieeeee e 104
7.7.2. Use, emphasis, and change in use of education/influence

= o] o] {0 Y- 1o o 1SS 105
7.8. Responses to “Additional comments” and “Should other approaches

to regulatory supervision be added?”.........cccco v 105
8. Summary and concluding remarks ........cccccoviiieiiiieee e 107
8.1, SUMMAIY ...t e e e r e e e e e e e e nnaa e e e e e e e e enanes 107
8.2. Concluding RemMaArks ...........ccooiiiiiiiiiie et 110
F N 0] 01T o [ Gt PSSR 113
APPENAIX 2 it er e e e a e e 127
APPENIX 3 i e e e 129
APPENAIX 4 oo e 135
APPENAIX D it 137

SSM 2013:29 3



SSM 2013:29



Acknowledgments

The author gratefully acknowledges the participation of five nuclear
regulatory agencies in this study and thanks the many managers and
staff members who gave generously of their expertise and time to
support this project. The agencies include the Canadian Nuclear Safe-
ty Commission (CNSC); Consejo de Seguridad Nuclear, Spain (CSN);
Swedish Radiation Safety Authority (SSM); Office of Nuclear Regu-
lation, United Kingdom (ONR); and the United States Nuclear Regu-
latory Commission (NRC).

I would also like to thank Anna Franz®n of SSM for her sponsorship
of this study and her patience, professionalism, participation in col-
lecting the data for the study and supporting the analysis and final
report. In addition I would like to thank Lars Sk-nberg of SSM for his
sponsorship and input throughout the implementation of the study.
Also, Barbara Melber, Brian Grimes, Barclay Howden, Doug Miller,
and Mike Durbin provided essential reviews and comments during the
development of the questionnaire and the completion of the report.
Finally, I would like to thank my colleagues Jennifer Macaulay and
Ir@ne Tael for their invaluable and insightful help and support.

SSM 2013:29 5



Sammanfattning av rapporten

Denna rapport beskriver resultatet fr-n en studie som genomferts under peri-
oden 2011-2012 p- uppdrag av Str-ls2kerhetsmyndigheten (SSM). Syftet
med studien har varit att ©ka kunskaperna om olika angrepps@tt fer tillsyn
och reglering, deras ferdelar och sv-righeter vid tillsyn av k&rnkraftverk.
Studien bygger p~ och fljer upp resultatet fr-n ett forskningsprojekt som
genomf@rdes p- uppdrag av f.d. Statens k&rnkraftinspektion (SKI, numera en
del av SSM). Projektet avslutades 2004 (SKI-rapport 2005:37). Den tidigare
studien var huvudsakligen av unders®kande och ferklarande karakt®r, med
m-let att kartl2gga vilka angreppss@tt som olika tillsynsmyndigheter inom
karnkraftomr-det anv@nder vid reglering och tillsyn. Studien syftade ocks-
till att kartl2gga erfarenheter av angreppss@ttens effektivitet och konsekven-
ser samt deras @ndam-lsenlighet och till2mpning i olika tillsynssituationer i
ferh-llande till fyra tillsynsomr-den. Forts@ttningsstudien som redovisas i
denna rapport omfattar angreppss@tt som till2mpas inom -tta tillsynsomr--
den; ledningssystem, underh-ll, drift, s®kerhetskultur, s.k. I-ngtids-
drift/ferl2ngd drifttid, omfattande anl®ggnings®ndringar, effekth®jningar och
uppfCrande av nya anl2ggningar. Studien har genomf®rts i form av en enk®t-
unders®kning under 2011 och 2012 med uppf©ljande m®°ten och diskussion-
er, och avs-g till2mpningen av f°ljande sju angreppssait.

1. Preskriptiv/fereskrivande inriktning av reglering och tillsyn inneb®r
att myndigheten dels st®ller relativt detaljerade krav p- s-v2l tekniska
I1°sningar som p- hur verksamheten ska bedrivas, dels i sin tillsyn feljer
upp kravefterlevnaden p- en mer detaljerad niv-.

2. Anl®ggningsinriktad reglering och tillsyn inneb@r att myndigheten
inte har generellt giltiga krav utan st@ller individuella krav p- varje an-
I12ggning utifr-n dess specifika konstruktion, utformning och verksam-
het. Tillsynen inriktas sedan p- att f°lja upp hur de individuella kraven
efterlevs.

3. Resultatinriktad reglering och tillsyn inneb@r att myndigheten st2ller
s2kerhetsm-l och resultatkrav ur s2kerhetssynpunkt p- anl#ggningen och
verksamheten, utan att ge ytterligare r-d eller v@gledning f°r hur dessa
m~l och resultat ska uppn-s. Det blir upp till tillst-ndshavaren att be-
st®mma hur m-len och resultaten ska uppn-s.

4. Riskinriktad reglering och tillsyn och Fara-/skadeinriktad reglering
och tillsyn inneb?r att myndigheten analyserar risker respektive skade-
potentialer fOr olika delar av anl®ggningen och dess verksamheter, och
sedan st@ller krav och inriktar sin tillsyn utifr-n detta. Risk- respektive
skadepotentialdominerande delar prioriteras i kravst®llandet och i tillsy-
nen.

5. Processinriktad reglering och tillsyn inneb@r att myndigheten identifi-
erar vilka typer av processer som tillst-ndshavare beh®ver till®mpa for
att upprétth-lla en s2ker anl2ggning och verksamhet, och sedan st2ller
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krav p- att dessa processer ska inferas och till2mpas. Tillsynen inriktas
p- uppfeljning av tillst-ndshavarens till®mpning och processernas
andam-lsenlighet och effektivitet.

6. Egenv®rderingsinriktad reglering och tillsyn inneb®r att myndigheten
st?ller krav p- tillst-ndshavaren att utveckla och till2mpa ett system for
fortl®pande egen uppfeljning, granskning och utv®rdering av sitt s2ker-
hetsarbete. Myndigheten fokuserar sedan i sin tillsyn p- tillst-ndshava-
rens system och genomf©r riktade insatser f°r bed®mning av hur syste-
men till2mpas och vilka resultat det leder till.

7. P-verkans- eller utbildningsinriktad myndighetsverksamhet inneb@r
att myndigheten anordnar utbildningsinsatser, workshops, seminarier
och andra informationsinsatser i syfte att p-verka tillst-ndshavarens s2-
kerhetsarbete i olika avseende.

Ett fr~geformul@r fOr varje tillsynsomr-de anv@ndes fOr att kartl2gga hur
specialister fr-n olika myndigheter inom k&rnkraftsomr-det ut®var tillsyn.
Myndigheter fr-n olika 12nder som ing-tt i studien; Str-Is2kerhetsmyndig-
heten (SSM) i Sverige, Consejo de Seguridad Nuclear (CSN) i Spanien, Nu-
clear Regulatory Commission (NRC) i USA, Canadian Nuclear Safety
Commission (CNSC) i Kanada och Office for Nuclear Regulation (ONR) i
Storbritannien. Femtiofyra fr-geformul®r besvarades mellan februari och juli
2012. Under oktober och november 2012 genomf@rdes uppfeljningsmeten
p- varje myndighet fOr att diskutera det prelimin®ra resultatet.

Syftet med studien har varken varit att hitta ett enskilt angreppss@tt eller en
uppsattning angreppssatt som &r obastd fOr reglering och tillsyn, eller att
bevisa @ndam-lsenligheten hos ett eller flera angreppss2tt. Syftet har ist®llet
varit att stimulera fortsatt dialog om olika angreppss?tt for tillsyn genom att
p- ett systematiskt s@tt samla information om hur olika angreppss@tt an-
vands. Syftet har vidare varit att f- ©kad ferst-else om hur de olika an-
greppss2tten kan inverka p- tillsynsut®vningen, ferb2ttra hj2lpmedlen som
finns tillg2ngliga f°r myndigheter och att forb&ttra kommunikationen om
verktygen b-de inom och mellan myndigheterna. Rapporten sammanfattar
enk®tsvaren och beskriver ett antal omr-den som kan ge viktiga insikter vid
utveckling av myndigheters tillsynsverksamhet.
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Huvudsakliga resultat

Tillsyn ar en iterativ och dynamisk process som anvander
olika kombinationer av angreppsséatt som redskap for att
fangain tillsynens komplexitet

Experterna som deltog i studien och i de uppf®ljande diskussionerna beto-
nade att tillsyn @r en dynamisk process och att de angreppss@tt som under-
sOktes i studien @r viktiga redskap. Dessa anv@nds iterativt och i kombination
fOr att svara mot olika tillsynsfr-gors komplexitet. Angrepps@tten ska ses
som kompletterande verktyg och inte som konkurrerande verktyg.

Alla angreppssaétten tillampades och beddmdes vara an-
vandbara

Alla angreppss@tten till®mpades och bed®mdes vara anv®ndbara av de flesta
personerna som deltog i studien. Rent allm&nt ans-g de svarande att anv®nd-
ningen av olika angreppss@tt inom tillsynen hade ©kat. Detta kan tyda p- att
anv@ndningen av olika angreppss®tt & mer etablerat idag. Trots variation i
anvandningen och i graden av anv®ndbarhet s- rapporterades anv®ndbarhet
for varje angreppss2tt inom samtliga tillsynsomr-den som studerades.

Angreppssaéttens effektivitet har stark koppling till karaktéa-
ren pa tillsynsaktiviteten

Faktorer av betydelse for angreppss®ttens effektivetet var till exempel till-
standshavarens och myndighetens erfarenheter, fr-gans s2kerhetsbetydelse,
fertroendet mellan tillst-ndshavaren och myndigheten och kompetensen hos
tillst-ndshavaren och myndigheten. De svarandes kommentarer antyder att
samtliga angreppss@tt ferutstter goda specialistkunskaper och resurser hos
myndigheten, och att niv-n p~ kunskaperna och resurserna beror p- tillsyns-
fr-gornas karakt®r. En slutsats fr-n diskussionerna om resurser var att ett
felaktigt val av angreppss@tt fOr en tillsynsaktivitet ledde till °kat behov av
resurser.

En stor del av resultatet fran studien som genomfordes
under perioden 2003-2004 bekraftades av resultatet fran
studien 2011-2012

Huvuddelen av resultatet fr-n den tidigare studien bekr@ftades i denna studie,
till exempel vad g2ller fordelar och sv-righeter vid till2mpning av olika an-
greppss@tt, anv@ndningen av angreppss@tt vid tillsyn och 2ven vissa av kon-
sekvenserna som feljer av olika angreppss@tt. Ferdelarna och sv-righeterna
med angreppss@tten i denna studie liknar de som angavs i studien fr-n 2003-
2004.

= Preskriptiv/fereskrivande inriktning av reglering och tillsyn
Den huvudsakliga ferdelen med detta angreppss@tt @r att det 2r tydligt
och Klart fer tillst-ndshavaren vilka krav som g2ller och de ferv@ntningar
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som finns. De huvudsakliga sv-righeterna 2r att angreppss@ttet kan ten-
dera att ta ansvaret fr-n tillst-ndshavaren och att den kraver relativt stora
resurser hos myndigheten och att systemet kan bli stelt och sv-rt att for-
andra.

= Anl®ggningsinriktad reglering och tillsyn
Den huvudsakliga frdelen med detta angreppss@tt @r att den ger en
stOrre flexibilitet genom att kraven anpassas till det individuella fallet.
De huvudsakliga sv-righeterna @r att angreppss@ttet kan upplevas som
godtyckligt och bli inkonsekvent i kravst®llandet p- liknande anl®gg-
ningar. Dessutom kr@ver denna strategi relativt stora resurser hos myn-
digheten f°r de individuella kravanpassningarna och sedan uppf®ljning-
en i tillsynen

= Resultatinriktad reglering och tillsyn
Den huvudsakliga fPrdelen med detta angreppss@tt @r att den I-ter till-
st-ndshavaren sj2lv avg®ra bsta s2ttet att bedriva verksamheten for att
uppn- s2kerhetsm-len och s2kerhetsresultaten. De huvudsakliga sv-rig-
heterna f°r myndigheter @r att identifiera och st®lla de m-l- och resultat-
krav som beh®vs for att s2kerheten ska uppratth-llas och sedan i tillsy-
nen hitta s@tt att f°lja upp och m2ta mot m-len.

= Riskinriktad reglering och tillsyn och Fara-/skadeinriktad reglering
Den huvudsakliga ferdelen med dessa angreppss@tt 2r att kraven kan
st®llas i relation till riskniv- respektive skadepotential och 2ven inrikta
tillsynen efter detta. Tillsynen kan d®rmed optimeras. De huvudsakliga
sv-righeterna med dessa angreppss@tt &r att avg®ra tillferlitligheten hos
riskv@rderings- /riskanalysmetoderna respektive metoderna for v&rdering
av skadepotentialer samt bed®ma vilka indata som kan eller ber till2m-
pas. Dessa angreppss@tt ber, enligt de deltagande myndighetsexperterna,
d@rfer endast anv@ndas i kombination med andra angreppssatt.

= Processinriktad reglering och tillsyn
Den huvudsakliga ferdelen med detta angreppss@tt @r att den ger myn-
digheten en ferdjupad ferst-else om tillst-ndshavarens verksamhet och
vad som p-verkar dennes s2kerhetsarbete. De huvudsakliga sv-righeter-
na for myndighetermed detta angreppss@tt 2r att definiera de s2kerhets-
m-l p- olika niv-er i ett ledningssystem mot vilka processerna och deras
effektivitet ska utv@rderas. Detta @r en komplex uppgift.

= Egenv@rderingsinriktad reglering och tillsyn
Den huvudsakliga f°rdelen med detta angreppss@tt @r att den i sig tydlig-
gOr att det prim®ra s2kerhetsansvaret ligger hos tillst-ndshavaren. Den
huvudsakliga sv-righeten med detta angreppss@tt 2r att det kan ge I-g
trovardighet hos alilm@nheten for myndighetens arbete och b®r d&rfor
anv@ndas i kombination med andra angrepps®tt. Dessutom beh®ver
myndigheten sj2lv i I2mplig omfattning genomf©ra ing-ende bed®m-
ningar av resultaten fr-n tillst-ndshavarens egenv@rderingsarbete. Detta
kan kr@va stora resurser.
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= Paverkans- eller utbildningsinriktad myndighetsverksamhet
Angrepps@ttet 2r anv@ndbart i kommunikationen med tillst-ndshavare
och allm@nheten. En sv-righet med angrepps@ttet @r att det antagligen
kraver h°g kompetens och god erfarenhet hos myndigheten samt att an-
grepps?@ttet feruts@tter tillst-ndshavarens acceptans. Detta @r ett an-
greppss2tt som endast b®r anv@ndas i kombination med andra reglerings-
och tillsynsangrepps®@tt.

| b-da studierna framkom att olika kombinationer av angreppss@tt anv@nds
for att uppn- m-len med tillsynen och att den preskriptiva/fereskrivande
inriktning ofta till®mpas fOr att f- tillst-ndshavare att genomf©ra -tg@rder
och fOr avslut av @renden. Fr-n studien som genomferdes under perioden
2003-2004 foljdes -tta fr-gor upp i denna studie. Fr-gorna handlade om kon-
sekvenser vid till2mpningen av de olika angreppss@tten vid tillsyn; p-verkan
p- vem som tar huvudansvar fOr s2kerheten, kravens tydlighet, hur s2ker-
hetsfr-gor 1°ses, n°dv@ndiga specialistkunskaper, resursanv®ndning, flexibi-
litet, trov@rdighet hos allm@nheten, samt s@kerhetskultur. Svaren i studien
antyder att dessa konsekvenser var mer relaterade till det enskilda tillsyns®-
rendet, framfer allt till tillst-ndshavarens och myndighetens erfarenheter och
ferh-llandet mellan tillst-ndshavare och myndigheten, @n till sj#lva an-
greppss@ttet eller till kombinationen av angreppss@tt som till2mpades.

Omstandigheterna paverkar utfallet av tillsyn

Ett antal omst®ndigheter n®mndes av de svarande i studien och under dis-
kussionerna som &gde rum hos myndigheterna. N-gra exempel &r erfaren-
heter, industrins egenskaper, anv@ndningen av entrepren®rer, graden av dia-
log mellan myndighet och tillst-ndshavare, det enskilda fallet och effektivi-
teten hos tillst-ndshavare och myndigheter. Omst@ndigheter som oftast
n®mndes ha stor p-verkan var erfarenheten hos tillst-ndshavare och myndig-
heten respektive graden av dialog mellan tillst-ndshavare och myndigheten.

| studien betonades genomg-ende vikten av erfarenheter och I2rdomar, dels
n@r det g@ller valet av angreppss@tt fOr att hantera en s2rskild fr-ga, dels n@r
det g@ller effektiv till®mpning av flera angreppss@tt i tillsynen. Erfarenhet
var den p-verkansfaktor som uppgavs ha sterst betydelse fOr slutresultatet i
ett enskilt tillsyns@rende. Vikten av erfarenhet hos tillst-ndshavare, entrepre-
n®rer och myndigheten lyftes fram.

En ©ppen dialog mellan tillst-ndshavaren och myndigheten ans-gs inverka
p- det valda angreppss@ttet n@r tillsynsrelaterade fr-gor hanteras och p- de
resurser som beh©vs.

Tre omr-den som ans-gs ha betydande inverkan p- tillsynens effektivitet,
oavsett vilket angreppss@tt som till®mpas, blev tydliga under diskussionerna
med myndigheterna som deltog i studien:
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= vikten av @ndam-lsenlig myndighetsut®vning och kravst2llning

= vikten av att myndigheten @r tydlig med de ferv@ntningar som st2lls p-
tillst-ndshavaren oavsett vilket angreppss®ttet som till®mpas

= kommunikations- eller samverkansformerna som anv2nds av myndig-
heten T information, utbildning, p-verkan eller frAmjande

Dessa omr-den b®r ocks- f°ljas upp och diskuteras.
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Report Summary

This report presents the findings from a 2011/12 study sponsored by
the Swedish Radiation Safety Authority (SSM). The purpose of the
study was to better understand the use, benefits and difficulties of dif-
ferent regulatory approaches for regulatory supervision of commercial
nuclear power safety. The study uses the results from and follows up
on a project sponsored by the Swedish Nuclear Power Inspectorate
(SKI, now merged as part of SSM) that was completed in 2003/04
(SKI Report 2005:37). The study was intentionally exploratory in de-
sign and the results should be considered as input for further work
rather than definitive outcomes. Specific goals were to survey regula-
tory staff about the effectiveness and consequences of different ap-
proaches to regulatory supervision and about the usefulness of the
approaches, the use of the approaches, and the changes in the ap-
proaches applied to regulatory supervision in eight areas of regulatory
supervision: management systems, maintenance, operations, safety
culture, plant life extension, major plant modifications, power up
rates, and construction.

Seven approaches’ to regulation were evaluated by the participants in
the 2011/12 study:

= Prescriptive

= Facility-based

= Qutcome-based

» Risk-informed or hazard-informed

» Process-based

= Self-assessment based

= Influence/education

A written questionnaire was used to survey experts from agencies reg-
ulating nuclear power in five countries: Sweden, Spain, the United
States, Canada, and the United Kingdom. Fifty-four questionnaires
were returned between February and July of 2012. Follow-up meet-
ings were held at each agency to discuss the initial results of the sur-
vey in October and November, 2012.

The study was not intended to find one fibesto approach or set of ap-
proaches for regulation or to produce proof of the efficacy of any one
approach or set of approaches. It was intended to encourage dialog
about regulatory approaches and to systematically collect information

' See report for full definitions of these approaches.
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about how different regulatory approaches are used in order to build a
better understanding of the impacts of using various approaches, im-
prove the tools available to regulators, and to improve communication
about these tools within and across regulators. The report summarizes
responses and identifies themes across the reported experiences of
experts that may provide insights to regulatory agencies in terms of
supervisory practices.

Key findings

Regulatory supervision is an iterative and dynamic
process that uses combinations of approaches as
tools to address the complexity of regulatory supervi-
sion

The experts surveyed by the questionnaire and included in discussions
at meetings stressed that regulatory supervision is a dynamic process
and that the approaches being examined in this survey were important
tools: used iteratively and in combination to address the complexity of
regulatory supervision. These approaches were presented as comple-
mentaryd not competingd ways of managing regulatory practice.

All of the approaches were used and considered use-
ful

All of the approaches were used and considered useful by the majority
of respondents. Overall, respondents reported that in their experience
there had been an increase in the use of these approaches in regulatory
practice, suggesting that the use of these approaches has become more
established over time. Although there was variation in the level of use
and reported usefulness of specific approaches across areas of regula-
tion, there was some use and reported usefulness of each approach
within each of the eight areas of supervision.

The effectiveness and efficiency of any approach was
tied to how appropriate it was to the specific charac-
teristics of the case

The approaches used and overall outcome of the regulatory supervi-
sion depended on the characteristics of the cased including the expe-
rience of the licensee and the regulator, the safety significance of the
issue, the level of trust in the licensee/regulator relationship, and the
competence of the licensee and the regulator. Comments by respond-
ents suggested that all approaches require expertise and resources and
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that the level depends on the specific case. One implication of the dis-
cussions on resources was that choosing the wrong approach for the
circumstances of the case increased resource requirements.

Many of the findings from the 2003/04 study were sup-
ported by the findings in the 2011/12 study

Most findings from the earlier study were supported by the 2011/12
study, including the benefits and difficulties associated with specific
approaches, the use of approaches in regulatory supervision, and some
of the consequences and issues regarding the use of different ap-
proaches.

The benefits and difficulties of the approaches reported by respond-
ents in the 2011/12 study were similar to those reported by respond-
ents in the 2003/04 study, for example:

= Prescriptive approaches have the advantage of being clear and the
disadvantage of being inflexible. They are sometimes used to exert
regulatory authority.

= Facility approaches allow regulators to address unique issues and
characteristics of plants, but in most cases, regulators prefer to use
overarching requirements across licensees.

= Qutcome approaches encourage licensees to improve plant per-
formance and place the responsibility for safety with the licensee.
Outcome measures, however, are often difficult to identify.

» Risk/hazard approaches focus regulatory attention on areas of
higher risk and hazard and were seen as improving safety perfor-
mance. Methods for risk and hazard analysis have limitations that
are sometimes overlooked and can result in some areas receiving
little or no attention.

= Process approaches are critical for identifying key elements for
safety management. A difficulty with process approaches is the
complexity of defining and evaluating processes.

= Self-assessment approaches were seen as promoting continuous
improvement by licensees but should not be a stand-alone ap-
proach, should be monitored by the regulator, and may not have
credibility with the public.

= Education/influence is useful in introducing new programs and
communicating with the licensee and the public. Difficulties in-
clude its possibly requiring a great deal of regulator experience
and its depending upon licensee acceptance.
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Respondents in both studies noted that approaches were used in com-
bination to achieve regulatory goals and that a prescriptive approach
was used for action and resolution. Eight specific questions regarding
the consequences of regulatory approaches derived from the 2003/04
study were included in the 2011/12 study: locus of primary responsi-
bility for safety, clarity of requirements, resolution of safety issues,
expertise required, resources used, flexibility, public credibility, and
safety culture. In general, comments suggested that these consequenc-
es were more related to the characteristics of the cased especially the
experience of the licensee and the regulator and the relationship be-
tween the licensee and the regulatord than to the approach or combi-
nation of approaches used.

Circumstances affect the outcomes of regulatory su-
pervision

A number of circumstances were noted in comments by respondents
to the questionnaire and in the discussions at agencies. These included
experience, characteristics of the industry, the use of contractors, co-
operation and agreement between the regulator and the licensee, char-
acteristics of the case and the performance level of licensees and regu-
lators. The circumstances that were most often mentioned as having a
significant impact were experience of the licensee and the regulator as
well as cooperation and agreement between the licensee and the regu-
lator.

The importance of experience and lessons learned was emphasized
throughout the comments by respondents, both in reference to the
choice of approach used to address a particular issue and in reference
to the effective implementation of approaches in regulatory practice.
Experience was the characteristic most often mentioned as a circum-
stance that would have affected the outcome of the case. The im-
portance of licensee, contractor, and regulator experience was noted.

The level of cooperation and agreement between the licensee and the
regulator was mentioned as influencing the approach selected to ad-
dress a regulatory concern and as having a strong impact on the re-
sources used.

Three topics mentioned as having a significant impact on the effec-
tiveness of regulatory practiced regardless of the approach usedd
emerged during the discussions at regulatory agencies:
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= the importance of the appropriate level of regulatory authority and
the imposition of mandatory requirements

= the importance of providing clear regulatory expectations regard-
less of the approach used

= the type of communication or interaction engaged in by the regula-
tory agencyd information, education, influence or promotion

These topics merit additional review and discussion.
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1. Introduction

This report presents the findings from a 2011/12 study sponsored by
the Swedish Radiation Safety Authority (SSM). The purpose of the
study was to better understand the use, benefits and difficulties of dif-
ferent regulatory approaches for regulatory supervision® of commer-
cial nuclear power safety. The study uses the results from and follows
up on a project sponsored by the Swedish Nuclear Power Inspectorate
(SKI, now part of SSM) that was completed in 2003/04 (Experience
with Regulatory Strategies in Nuclear Power Oversight SKI Report
2005:37)°.

Specifically SSM asked that the 2011/12 study look at regulatory
practices in eight areas of supervision to:

= survey experience of regulatory staff regarding the effectiveness of
different approaches

= survey experience of regulatory staff with regard to whether the
approaches used affect
s who takes primary responsibility for safety
o how clear the requirements and expectations are to licensees
o expertise required of licensees and regulators
o resources required of the licensees and the regulators
o flexibility given to licensees
o public credibility of the licensees and the regulators
o safety culture of the licensees and the regulators

= identify the approaches used overall and in each area of supervi-
sion

= identify changes in the use of different approaches and the reasons
for those changes

A written guestionnaire on regulatory approaches was developed and
administered to address these questions (see Appendix 1 for a copy of
the complete questionnaire). Experts from five countries: Sweden,
Spain, the United States, Canada, and the United Kingdom participat-
ed in the survey. Fifty-four questionnaires were returned between Feb-
ruary and July of 2012. In addition to these 54 questionnaires, 15
members of the International Atomic Energy Agency (IAEA) Inte-
grated Regulatory Review Service (IRRS) mission to Sweden in Feb-
ruary of 2012 filled out questionnaires®. In addition to the question-
naire survey, meetings were held at each of the agencies participating

2: Regulatory supervision is defined in section 2.1.1 and includes all areas of regulatory over-
sight.

3: Available at http:// www.stralsakerhetsmyndigheten.se

4: These questionnaires did not include the identities, experience, or agencies of the respond-
ents. The data available from these questionnaires was examined to see if there were any
significant differences in the approaches used. In addition, the case studies from these ques-
tionnaires were used in the qualitative analysis.
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in the 2011/12 study. Results from the 54 questionnaires and the meet-
ing discussions were analysed and are presented in this report.

Like the 2003/04 study, the 2011/12 study was exploratory in nature.
It did not test hypotheses and was not expected to produce proof of the
efficacy of any particular approach or set of approaches. The reports
summarize responses and identify themes across the reported experi-
ences of experts that may provide insights to regulatory agencies with
regard to supervisory practices.

1.1. Background and study goals

The job of nuclear power regulators, to assure the safety of the nuclear
industry, is complex. The approaches used by regulators must respond
to such factors as the laws applicable to the industry, the culture of the
country and the industry, the economy, current technology, and the
history of the industry. Recommendations from regional and interna-
tional co-operation, such as WENRA, CNRA and IAEA also have an
impact on national regulators.

Regulation is a dynamic enterprise and regulators need tools that al-
low them to meet current challenges and to adapt to changes in politi-
cal and legal mandates, cultures, economy, and technology. In addi-
tion, they must track and respond to changes in the condition and
management of nuclear installations. Regulators have to respond to
these changes quickly, efficiently, and effectively.

The context of regulation is not the only thing that makes regulatory
supervision difficultd there are difficulties that are inherent in the job
of regulator. One of these is the on-going tension in establishing the
boundary between regulatory responsibilities for safety and industry
responsibilities for safety. For example, regulators must balance the
need for licensee flexibility to create safe operations with the need for
the regulator to establish clarity and set requirements and standards
that define performance expectations. In practice this means finding a
balance between funder-specificityo, which can lead to confusion and
inconsistency in monitoring licensees, and fiover-specificityo, that can
become inflexibled reducing the ability to respond to new information
and technologyd and that may unintentionally move responsibility for
safety from licensees to the regulator. Another difficult aspect of regu-
lation is maintaining regulatory independence and autonomous judg-
ment while working closely with licensees and relying on them as a
major source of information about operations. Regulators must also
maintain awareness of the differences in the primary goals of the regu-
lator and the industry. While the regulatords primary goal is public
safetyd for the licensee the primary goal is to produce power at a
profit. Safety is a necessary, but not sufficient, condition for the licen-
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see to achieve that goal. Hence, the regulator and the licensee may
have different criteria for fiwhat is safe enough?0

In the face of these and other challenges, regulators are confronted
with finding reliable and effective practices to assure safety. In devel-
oping these practices, they need to choose approaches that can address
specific issues. For example, in order to promote safety, regulatory
agencies need to select approaches to use in their regulatory practices
that help to maintain open channels of communication and ensure
clarity of intent. However, the nature of the relationship between par-
ticular regulatory practices/approaches and these outcomes is not al-
ways clear.

This makes it important for regulators to be intentional and thoughtful
in their practicesd not only to consider how they may affect plant
safety directly but also their indirect effects, such as their effect on
safety culture. Although regulators have many years of experience in
using various approaches and practices for different types of safety
issues, much of this wealth of experience has stayed within agencies
as part of everyday work. Although regulatory staff often present their
experience with regulatory supervision at international meetingso
including the approaches and practices usedd the Swedish Nuclear
Power Inspectorate (SKI) wanted this information to be integrated into
a systematic look at practices across countries. To this end, SKI spon-
sored a study to gather information about approaches® used by nuclear
regulators for regulation of power plants. Information collection from
this study was completed in 2003, the results were analysed and a
workshop was held in 2004, and the results were published in 2005. In
2011 the Swedish Radiation Protection Authority (SSM) initiated a
study to determine the current use of regulatory approaches and to
follow up on the findings from the 2003/04 study. The results of the
2011/12 study are provided in this report. The purpose of these studies
was to gain a more systematic understanding of experience with dif-
ferent regulatory approaches and practicesd their selection, their use,
and their outcomesd so that regulators can better use them as tools to
ensure safety.

The studies were not intended to find one fibesto approach or set of
approaches for regulation. Instead, they were intended to encourage
dialogue about regulatory approaches and to systematically collect
information about how different regulatory approaches are used. SSM
believed that building a better understanding of the impacts of using
various approaches based on a systematic, comparative review of the
experiences of regulators across countries would be helpful to im-

5: In the 2003/04 study, the specific ways in which regulators approached supervision were
referred to as “strategies”. Based on feedback from that study, in the 2011/12 study, and
throughout this report, the term “approach” is used to refer to the specific approaches to super-
vision and the term “strategy” is not used.
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prove the tools available to regulators and to improve communication
about these tools within and across agencies. The anticipated value of
these studies includes:

= Allowing regulators to be more intentional and informed in their
choice of approaches

= Making discussions about approaches more meaningful and clear-
er by creating a common language for discussion

* Providing some common, case-based information on the use of
approaches

= |dentifying some problems and solutions to implementation of
approaches

= Creating opportunities to learn about regulatory approaches from
others

= Improving the clarity of regulatory intent within a regulatory
agency and between regulatory agencies and industry

= Learning about how regulatory approaches affect safety culture

The method and results of the 2003/04 study and workshop are sum-
marized below and available in full in SKI Report 2005:37. The meth-
od and results of the 2011/12 study are presented in Chapters 2-8 of
this report.

1.1.1. Method and findings from 2003-2004 study and 2004
workshop

In 2003, experts from nuclear power regulators in Canada, Finland,
Spain, Sweden, the United Kingdom and the United States were inter-
viewed about their experiences with regulatory approaches. Six regu-
latory approaches were identified and defined by consulting with nu-
clear regulatory staff.®

= Prescriptive

= Case based

= Qutcome based

= Risk based

» Process/system based
= Self-assessment based

Systematic, structured, open-ended interviews with expert regulators
who had extensive experience in nuclear power regulation were used
to better understand how regulatory approaches are applied in prac-
tice. The interview began with a review and brief discussion of six
approaches followed by questions regarding whether:

6: See Appendix 2 for a comparison of the definitions of the strategies/approaches from the two
studies.
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the definitions were clear and accurate
there were additional approaches that should be included
combinations of approaches were used

Next, interviewees were asked to choose a specific example of their
experience with the approach or approaches used for some aspect of
regulatory supervision in three areas:

Plant design and modificationsd verification that plant modifica-
tions do not abrogate initial technical design basis

Quality systemsd assurance that systems to assure quality work
performance are adequate and well implemented

Training and qualificationsd assurance of proper preparation of all
staff

Interviewees were asked to fiwalk througho each example and describe
the regulatory supervision. Then interviewees were asked which ap-
proach or combination of approaches comes closest to the regulatory
supervision in their example and to answer questions about the exam-
ple, including:

Do you know how this approach came to be selected? If yes,
please describe.

How effective do you think this approach has been in this case?
Please describe the major benefits, if any, of using this approach
for this case.

Please describe the major difficulties, if any, of using this ap-
proach for this case (for example, were there implementation prob-
lems? Communication problems?)

If there were difficulties, do you think this approach would usually
result in these kinds of problems or would better implementation
have solved most of them?

Do you think that other approaches would work about equally well
for this area of supervision, or, in your opinion, is this approach
the most appropriate (given the context of your country and your
agency)? Please explain.
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Findings from the 2003/04 interviews

All respondents reported that combinations of regulatory approaches
were used in supervision of the three functional areas; however, the
combinations differed depending on the functional area. For example,
in the area of design and modification, over half the examples includ-
ed the use of a combination of prescriptive, risk based, and process
based approaches. Other approaches were mentioned in less than a
third of the examples in this area. In the functional areas of quality
systems, and training and qualifications, over two thirds of the exam-
ples reported a process based approach combined with other ap-
proaches.

Interviewees also expressed opinions about the effectiveness of differ-
ent approaches and the effect of different approaches on various as-
pects of regulatory supervision. The impacts reported included:

= Whether the licensee or the regulator takes primary responsibility
for safety

= How clear requirements and expectations are to licensees

» The significance of safety issues identified

= Expertise needed by regulators and licensees

= Resources used by regulators and licensees

= Flexibility available to licensees

= Public credibility

A report on the findings from the interviews was prepared and repre-
sentatives from each country participating in the 2003/04 study met in
a workshop to discuss the findings.

Workshop on findings from the 2003/04 study

A workshop was held with regulators from each of the participating
agencies to discuss the findings and develop next steps. Overall the
attendees agreed that the results of the 2003/04 study reflected their
experience.’ Attendees at the workshop agreed that:

= acommon understanding of regulatory approaches is important

= regulators combine the six approaches in different ways to achieve
regulatory goals

= different factors such as context, national culture, and type of safe-
ty concern influence the approaches used by regulators

= the findings in the research report regarding benefits, difficulties
and consequences of different approaches reflected their experi-
ence

7: It was noted that these findings do not necessarily apply to other areas of regulation, such as
waste management.
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= certain changes should be made to the terms and definitions pro-

posed in the report:

o the six fistrategieso discussed in the report should be referred to
as approaches to regulation

o these approaches are used alone or in combination to develop
regulatory strategies®

s new definitions were agreed on for 5 of the 6 approaches

o the addition of an influence or education approach was agreed
on

o a hazard approach was suggested and most participants agreed
it should be added

Many of the discussions at the workshop focused on how regulators
might use information from the report. There was a general agreement
that an understanding of how the approaches fit into the overarching
goals of regulators and the overall process of regulation is important.
This resulted in the agreement that safety, efficiency/effectiveness,
and public trust were primary regulatory goals. The discussants also
agreed that the regulatory process was dynamic and proactive and that
a model of how regulatory approaches fit into the process of regula-
tion was needed.

There was also agreement on next steps for this area of research:

= Map how approaches fit into the overall regulatory system

= Examine the effects of different regulatory approaches on compe-
tency needed by regulatory personnel

= Explore the effects of different approaches on licensees, especially
safety culture

» Look at the effects of different approaches on public opinion and
trust

= Determine the effects of different approaches on the effectiveness
of regulation

1.2. Overview of the 2011/12 study and organization of
this report

In 2011 SSM commissioned a study to develop and use a written

questionnaire survey of experts from Sweden and other countries to

assess current regulatory supervision and to follow up on the findings

from the 2003/04 study.

Specifically SSM asked that the 2011/12 study look at regulatory ap-
proaches to:

8: In the 2011/12 report the term “practice” rather than the suggested term “strategy” is used to
describe the use of a combination of approaches to achieve regulatory goals.
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= survey experience of regulatory staff regarding the effectiveness of
different approaches

= survey experience with regard to what factors affect different out-
comes of regulatory supervision

= identify the approaches used overall and in each of eight areas of
supervision

= identify changes in the use of different approaches and the reasons
for those changes

It is important to note that this was a survey of the opinions of experts
from different nuclear agencies. The 2011/12 study was not, and was
not intended to be, either a representative sample of all experts on nu-
clear power regulation or the official position of any country or agen-
cy. The findings reflect the experience of those individuals responding
to the survey and attending the meetings. Although the respondents
are not a representative sample of all nuclear regulatory staff, the indi-
viduals responding to the survey represent a significant amount of
experience in nuclear supervision. Almost 80 per cent of respondents
had over 10 years of experience as nuclear regulators and almost half
of those have over 20 years of experience as nuclear regulators.

The 2011/12 study was exploratory in nature. It was looking for com-
mon experiences that can provide insight to regulatory agencies with
regard to supervisory practices. The study did not test hypotheses and
was not expected to produce proof of the efficacy of any particular
approach or set of approaches.

The remainder of this report provides an overview of the method used
for the study, the findings from the study, a summary and conclusions.
The report is organized in the following chapters:

Chapter 2: Research plan and implementation

= Defining the terms

= Developing the questionnaire

= Administering the questionnaire

= Completing initial analysis

= Meeting with participating agencies

* Analysing written comments and discussion

Chapter 3: General findings regarding the role of approaches in regu-
latory supervision

Chapter 4: Follow-up on findings from the 2003/04 study regarding

= Benefits and difficulties of different approaches
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= Use of regulatory approaches

= Consequences of different approaches

= |ssues that emerged from examples regarding regulatory ap-
proaches

Chapter 5: Circumstances that affect regulatory super-
vision

Chapter 6: Usefulness, use, emphasis, and change of regulatory ap-
proaches: overall and within areas of supervision

Chapter 7: Discussion of each approach: Definition, usefulness, use,
emphasis and change

Chapter 8: Summary of the findings and concluding remarks
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2. Research plan and implementation

The research method for the 2011/12 study was to collect information
from nuclear regulatory experts using a written questionnaire survey
and feedback from meetings at participating agencies. The analysis
included summarizing responses® and content analysis of written
comments on the questionnaires and meeting discussions.

The research plan was to:

= Define terms (2.1)

= Develop the questionnaire (2.2)

= Administer the questionnaire (2.3)

= Complete initial analysis (2.4)

= Meet with participating agencies (2.5)

= Analyse written comments and discussion (2.6)

2.1. Defining terms

In order to assure consistency of responses to the questionnaire, it was
important to clarify definitions for regulatory supervision, the ap-
proaches being evaluated, and the areas of supervision being assessed.
These definitions were reviewed by SSM staff to assure that they co-
incided with the research goals. The definitions of these terms were
provided with the questionnaire.

2.1.1. Regulatory supervision

For purposes of the 2011/12 study, regulatory supervision was defined
as encompassing the supervision of the entire organization that is op-
erating the plantd including the management and planning organiza-
tions. References to the firegulationo and fisupervisiono of nuclear
power plants were to refer to all aspects of regulatory supervisiond
including communication, inspection and enforcement of regulation,
as well as written regulation and policy practices. The term fiover-
sighto was used in the introduction to the questionnaire and in the
questionnaire as an alternative to the term fisupervisiono. In order to
improve clarity, only the term fisupervisiono is used in this report.

9: Summary statistics of responses, including percentages, means, and standard deviations
were obtained. No inferential statistics, such as correlations, were derived as the data are not
appropriate for that type of statistical analysis.
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2.1.2. Approaches

Seven approaches were the foci of the 2011/12 study. The approaches
were based on the six approaches from the 2003/04 study. The terms
used and the definitions were revised to respond to comments and
suggestions from interviewees and workshop participants. In addition,
education and influence was added as an approach based on sugges-
tions made following the 2003/04 study. The seven approaches in-
cluded were prescriptive, facility based, outcome based, risk or haz-
ard based, process based, self-assessment, and education and/or in-
fluence based. Definitions of these approaches are provided in Table
2.1.2, below™. Examples of the use of each approach in the area of
personnel competency were provided in the definitions. One recurring
comment on the definitions was that it would be useful to have exam-
ples of each approach from each area of supervision. While this was
not possible for this project, it is a useful suggestion for further work
in this area.

2.1.3. Areas of supervision

SSM was interested in looking at regulatory practices in eight areas of
supervision. The 2003/04 study had addressed three areas; facility
design and modifications; quality systems; and training and qualifica-
tions. The 2011/12 study revisits major plant modifications (part of
fidesign and modificationso from the 2003/04 study) and looks at sev-
en additional areas; management systems, maintenance, operations,
safety culture, long term operation (includes plant life extension and
license renewal), and power up rates and construction*! (see Table
2.1.3 for definitions of these areas).

10: A comparison of the definitions of these approaches with the “strategies” used in the
2003/04 study is provided in Appendix 2.

11: Some functional areas, such as power up rates and construction of new nuclear power
plants, are not relevant for some agencies. In this case only those agencies engaging in the
activity filled out the questionnaire.
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Table 2.1.2: Regulatory Approaches and Definitions
Note: these approaches are not defined as mutually exclusive

Approach

Description

Prescriptive

A prescriptive approach establishes specific requirements for con-
ducting activities including technical solutions. Example: In the
area of personnel competency, requirements for specific education-
al degrees or experience for a position would be prescriptive.

Facility

A facility-based approach determines the safety requirements for
each licensee through individual assessment of its design and opera-
tion, considering the unique history of each facility. Example: In the
area of personnel competency, requirements for different positions
based on the characteristics of the facility would be a facility based
approach.

Outcome

An outcome approach establishes specific performance goals or
outcomes for licensees to attain but does not specify how they shall
be attained. Licensees determine how they will conduct their work
activities. Example: In the area of personnel competency, perfor-
mance on a simulator would be outcome based.

Risk or
Hazard
Informed

A determination of the risk or hazard associated with an area is used
to evaluate the appropriate level of regulatory attention.

A risk-informed approach uses a specific methodology including
probability and potential for harm to identify areas of greatest risk.
These areas receive priority for regulatory attention.

A hazard approach uses specific criteria for the identification of
areas of greatest potential for harm and these areas receive priority
for regulatory attention.

Process

A process approach identifies specific key processes that lead to
safe performance and requires licensees to establish and implement
these processes effectively. Example: In the area of personnel com-
petency, a requirement that licensees use a systematic approach to
training to determine requirements would be process based.

Self-
Assessment

Licensees develop and implement self-assessment programs includ-
ing the identification of both good practices and problem areas
needing improvement, internal reviews and follow up. The regula-
tor evaluates the licensee self-assessment program, reviews the
results of the licensee assessments, and selectively inspects the
licenseeso follow up on self-assessment results. Example: In the
area of personnel competency, a requirement that licensees do an
evaluation of how effective and complete their training program is
would be an example of self-assessment.

Influence or
Education

The regulator provides information and training opportunities for
the industryd including workshops, feedback, research results, and
other informationd in order to improve industry performance. Ex-
ample: In the area of personnel competency, the regulator sponsor-
ing a seminar on training for licensees or presenting at a regulatory
information conference regarding training activities would be edu-
cation or influence based.
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Table 2.1.3: Definitions of Areas of Regulatory Supervision

Management
systems

Regulatory supervision of management systems at operating
nuclear power plants

Maintenance

Regulatory supervision of maintenance activities at operating
nuclear power plants

Operations

Regulatory supervision of operations at operating nuclear power
plants

Safety Culture

Regulatory supervision of safety culture at operating nuclear
power plants

Plant Life Ex- Regulatory inspection and assessment /supervision in connec-

tension tion with decisions on Long Term Operation (LTO)/plant life
extension/license renewal

Major Plant Regulatory inspection and assessment/supervision of major

Modifications

plant modifications

Power Up Rates

Regulatory inspection and assessment/supervision of power up
rates. For purposes of this study, a power up rate is defined as
the process of increasing the maximum licensed power level at
which a commercial nuclear power plant may operate. The pow-
er up rate is generally categorized based on the magnitude of the
power increase and the methods used to achieve the increase

Construction

Regulatory supervision of construction and commissioning of
new nuclear power plants as a basis to take the plant into opera-
tion (excluding the regulatory activities for issuing a construc-
tion licensing/permit)

2.2. Developing the questionnaire
A questionnaire was developed to address the questions of interest to

SSM.

= |dentify the approaches used overall and in each area of supervi-

sion

= Survey experience of regulatory staff regarding the effectiveness
of different approaches

= Identify changes in the use of different approaches and the reasons
for those changes

= Survey experience of regulatory staff with regard to whether the
approaches used affect:
s who takes primary responsibility for safety
s how clear the requirements and expectations are to licensees
o resolution of important safety issues
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o expertise required of licensees and regulators

o resources required of the licensees and the regulators
o flexibility given to licensees

o public credibility of the licensees and the regulators
o safety culture of the licensees and the regulators

Each questionnaire was specific to one area of supervision but all
questionnaires contained the same questions. The questionnaire began
by requesting information on the years of experience each respondent
had with regard to being a regulator, working in the nuclear industry,
and being a regulator in the nuclear industry. A listing of the ap-
proaches and definitions was provided with each questionnaire and
respondents were asked to base their answers on these definitions.

The rest of the questionnaire was divided into three sections. The first
section requested two specific case study examples T one of a success-
ful case and one of a less successful case. For each example the re-
spondent identified the approaches used, the level of emphasis for
those approaches, the effectiveness of those approaches, and the effect
of the overall regulatory supervision of the case on the locus of safety
responsibility, clarity of requirements, resolution of safety issues, ex-
pertise needed by licensees and regulators, and resources used by li-
censees and regulators. The second section asked about the approach-
es used in the usual approach for addressing regulatory supervision in
the respondentbs area; whether there had been change in the approach-
es used and, if so, why; and the perceived effects of the approaches on
flexibility provided to licensees, public credibility, and safety culture.
The third section requested information on the clarity of the defini-
tions of the approaches™? and the overall usefulness of each approach
in the respondentds area. These sections are described in more detail,
below.

A summary of the questionnaire is provided in Table 2.2 and a com-
plete copy of the questionnaire is provided as Appendix 1. The ques-
tionnaires were produced in PDF format and were filled in and re-
turned electronically.

2.2.1. Section I: Case study examples

In order to evaluate the approaches used in regulatory supervision, the
2003/04 study used interviews to obtain case studies of regulatory

12: Respondents were asked whether they found the definitions clear, with options for response
of 1 (very clear) to 5 (very unclear). The ratings for the clarity of the definitions were similar
across all of the approaches. The proportion of those responding that the definition was be-
tween somewhat to very clear (a rating of 3, 2, or 1) ranged from 85% to 93% (see Tables 7.1
through 7.7). Because the definitions of approaches were reported as relatively clear by the
majority of the respondents, lack of understanding of the approaches should not substantially
impact the validity of the results.
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Table 2.2: Questionnaire Contents

Some questions are paraphrased. See Appendix 1 for full questionnaire.

Back- = Name
ground = Current position and other positions held in the past 10 years

= Number of years working in the nuclear power area (either in regula-

tion or industry)

= Number of years as a regulator (in any area of regulation)

= Number of years working as a nuclear power regulator
Part I = |s example based on personal experience or other knowledge?
Case ex- = Please note the approaches that were used and the emphasis for each
amples of a approach. Multiple (or all) approaches may have a fihigho emphasis.
successful = In your opinion, i_n What ways was the _approach or combin_ations of
case and a approac_he_s usgd in this example effective? [For less ef_fect_lve case: In
less SUG- your opinion, in what ways was the approach or combinations of ap-

cessful case

proaches used in this example less than effective?] Explain

In this example, what were the advantages of the approach or combina-
tion of approaches used [For less effective: Were there any ad-
vantages]? Explain

Were there any [what were the] deficiencies or drawbacks to using this
approach?

Would the approach be more or less effective under different circum-
stances?

Did the approach place the primary responsibility for safety on the
licensee or on the regulator? Comments

How clear were the requirements/expectations to the licensee?

Were important safety issues identified and addressed? Please com-
ment on why important safety issues were or were not identified.

In order to meet regulatory requirements, what level of expertise in
management systems (other than knowing the regulation) was required
by the licenses? Comments

What level of expertise in management systems (other than knowing
the regulation) was required by the regulator? Comments

What level of resources was required of the licensee? Comments

What level of resources was required of the regulator? Comments

Part I1: = What is the usual approach or combination of approaches that is used

General in the area of management systems?

questions = Please note any changes in your experience in the approaches used by

on the your agency _ _ _

usual regu- = What was the basis for the change(s) in approach(es) with regard to
management systems?

latory = How much flexibility does this usual approach(es) give the licensee to

ap- address management systems? Comments

proach(es) | = Does this approach affect public credibility regarding the safety of the

in man- licensee facility? Why or why not?

agement = Does this approach affect public credibility of the regulator? Why or

systems for why not?

operating = What, if any, do you think is the effect of the approach(es) used for

power management systems on the safety culture of the licensee? Comments

plants = What, if any, do you think is the effect of the usual approach or combi-
nation of approaches for management systems on the safety culture of
the regulator? Comments

Part 111: = Respondents were asked to evaluate and provide comments about each

Clarity of approach

definitions | © the clarity of the definition

and use- o the usefulness of the approach in their area o

fulness of " Whether other approache§ should be added to this list and other ques-
tions or comments regarding survey

approaches
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supervision in three regulatory areas. It was determined that it would
be too onerous for those answering the questionnaire to write up case
studies in a questionnaire. However, it was desirable to have answers
to questions about the effectiveness of approaches to regulatory su-
pervision based on actual cases rather than as overall assessments. In
order to obtain information about the outcomes of specific cases, the
first section of the questionnaire requested that the respondent choose
two specific cases and write a very brief description of each case (only
enough for the respondent to be able to identify the case, e.g., a title or
sentence) and to answer questions in this section referencing those
specific instances of regulatory supervision (case study examples)*2.
The use of actual case examples as the basis for this section was in-
tended to provide concrete examples and to avoid fipolicyo statements
about how regulation was accomplished. Respondents were asked to
provide one successful example and one less successful example. The
use of fisuccessfulo and filess successfulo examples was not intended
to directly address the value of specific approaches since the case it-
self was expected to have a strong influence on both the possibility of
success and the approaches selected. Respondents were asked to eval-
uate what influenced the effectiveness of the regulatory supervision in
each case, what were advantages and drawbacks of the way the case
was managed,** and whether the results would have been different
under different circumstances. Respondents were then asked to evalu-
ate the effects of the way the case was handled on the locus of the
primary responsibility for safety, clarity of requirements, addressing
of safety issues, the expertise used and the resources used. An oppor-
tunity to make comments on each of these questions, except ficlarity of
requirementso, was provided.

2.2.2. Section Il: Usual approach or combination of approaches

The second section also addressed the approaches used in regulation,
but moved to a more general level of regulatory policy and practice. It
contained questions regarding the fiusualo approach or set of ap-
proaches used by regulators for each area of supervision. Questions in
this section were used to assess the levels of use and emphasis of dif-
ferent approaches, whether there have been changes in the use of dif-
ferent approaches, and the perceived effects of these approaches on
the flexibility given to licensees, public credibility, and safety culture.

13: Although respondents were only asked to write a short description, they were also told that
more detail would be appreciated. Most respondent wrote clear descriptions of the activities in
the cases and some respondents wrote very detailed descriptions of the cases.

14: As will be discussed in the findings, there were a few instances in which respondents sug-
gested that a different approach might have been better, however, the majority of comments
regarding the outcome of the case were about the characteristics of the case and the effects of
regulator and licensee characteristics.
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2.2.3. Section lll: Approach definitions and usefulness

The third section of the questionnaire was used to assess the clarity of
the revised definitions and the respondentds evaluation of the useful-
ness of each approach in his or her area. This section also provided the
opportunity to make comments on the approaches, suggest additional
approaches, and make any general comments about the 2011/12 study.

2.2.4. Response categories and requests for comments

Response categories for different questions varied depending on the
question. For example, Question 28, which asks about flexibility pro-
vided to the licensee, contains answers from finoneo (0) to fia great
dealo (5) while Question 29, which asks about the effect of superviso-
ry practice on public credibility, contains answers of fidecreased cred-
ibilityo (1 or 2), no change (3) and fiincreased credibilityo (4 or 5). In
Section 111 the response categories contained ratings of either the clari-
ty of the definitions of approaches or the usefulness of approach.
These rating scores ranged from a score of 1 for fivery clearo or fivery
usefulo to 5 for fivery unclearo or finot usefulo.

2.3. Administering the questionnaire
Agencies from five countries participated in the survey™.

= The Canadian Nuclear Safety Commission (CNSC)

= Consejo de Seguridad Nuclear, Spain (CSN),

= Swedish Radiation Safety Authority (SSM),

= Office of Nuclear Regulation, United Kingdom (ONR)
= United States Nuclear Regulatory Commission (NRC).

At each agency a coordinator was asked to select experts in each of
the eight areas, provide them with information about the 2011/12
study, have them complete a questionnaire in their area of expertise,
and return the questionnaire to SSM. A description of the 2011/12
study with explanation of the purpose and content of the question-
naire, along with questionnaires in PDF format were sent to each co-
ordinator electronically®. The coordinator managed the administration
of the survey and then returned the completed questionnaires to SSM.

15: Agencies that participated in the 2003/04 study were asked to participate. The criteria used
for the 2003/04 study were that the agency regulates a well developed commercial nuclear
program, that the agency be willing to participate, and that the costs associated with research-
ers visiting the site and completing the in-person interviews would be reasonable. All of the
countries participating in the 2003/04 study were able to participate in the 2011/12 study except

Finland.
16: The instructions and introductory materials are provided in Appendix 3.
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The questionnaires were returned between February and July of 2012.
Fifty-four questionnaires were completed by forty-nine different re-
spondents. Five respondents had expertise in more than one area and
completed two questionnaires.'” The respondents were very experi-
enced nuclear regulators. Almost 80% reported more than 10 years as
a regulator and more than 40% had more than 20 years.

In addition to the formal administration of the questionnaire through
these coordinators, 15 international experts filled out questionnaires as
part of an International Atomic Energy Agency (IAEA) Integrated
Regulatory Review Service (IRRS) mission to Sweden in February of
2012'®. These questionnaires were evaluated separately and the results
compared to those of the survey.

The number of questionnaires returned varied by area of supervision
(see Table 2.3). Reasons for differences included that some regulators
did not regulate in a particular area and that some areas were not rele-
vant for all agencies (e.g., not all countries are constructing new nu-
clear power plants).

Table 2.3: Number of Respondents by Area

Area Primary IRRS Total
Questionnaires questionnaires

Management Systems 7 1 8
Maintenance 8 1 9
Operation 8 4 12
Safety Culture 10 1 11
Plant Life Extension 5 1 6
Major Plant 8 4 12
Modifications

Power Up Rates 5 2 7
Construction 3 1 4
Total 54 15 69

17: Some respondents did not mark an answer to one or more questions. This resulted in miss-
ing data for some questions. The total number of responses across the questions included in
this report varied from 51 to 54. Overall there were very few missing answers.

18: Although questionnaires from IRRS mission experts did not specify the name or agency of
the respondent, the countries/agencies represented included: Albania, Belgium, Canada, Fin-
land, France, Germany, Greece, IAEA, Mexico, Netherlands, Pakistan, Republic of Korea,
Spain, Switzerland, United Kingdom, United States
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2.4. Completing initial analysis

For the initial analysis stage, the frequencies and descriptive data from
the closed-ended questions were summarized in tables. The tables
report the per cent of respondents in each response category and the
number of respondents for each response category. Percentages were
rounded to the nearest whole number in all tables.

Response categories were combined for the tables to facilitate the in-
terpretation of results. For example, responses regarding the use of
specific approaches in an area were combined into three categories:
Not used (0), some emphasis (1, 2, or 3), and heavy emphasis (4 or 5).

The results of these analyses were used to provide an overall picture
of the use of different approaches and to compare the approaches used
in different areas. They were also used during the meetings with par-
ticipating agencies to assess the face validity of the initial findings.

In order to evaluate whether the IAEA mission participantds responses
were similar to those from the formal survey, the results of close-
ended questions were compared with and without the IAEA responses.
Overall the results were virtually the same. Because the IAEA ques-
tionnaires were missing answers to many of the questions, it was de-
cided that the IAEA responses to close-ended questions would not be
included in the discussion of the close-ended questions. The com-
ments and case studies from the IAEA questionnaires were used in the
content analysis and insights provided from these questionnaires are
discussed in those results.

2.5. Meeting with participating agencies

The results of the initial analysis, along with a discussion of the pro-
ject, were presented at agency meetings at each of the participating
agencies. Attendees at the meetings were either participants in the
survey or familiar with the 2011/12 study. Participants were asked
whether the initial results were consistent with their experience (i.e.,
did the results have face-validity) and to discuss the use of approaches
in regulatory supervision.

Comments from the meetings are based on notes taken during the
meetings and are generally paraphrases rather than verbatim quotes of
what was said during the meetings. Notes on the discussions were
reviewed and included in the content analysis.
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2.6. Analysing written comments and discussion

Content analysis of the case examples, open-ended questions, and dis-
cussions from the agency meetings was used to develop common
themes regarding the respondentso evaluation of different approaches
to regulation. The comments and discussion from the IRRS question-
naires was also considered in the content analysis.

Examples of comments are provided throughout the report to supply
examples of the categories and themes identified. These comments are
not verbatim quotes from the discussions or the questionnaires but are
paraphrased. In addition, names of specific agencies, licensees, and
regulations were removed and replaced with generic terms (e.g., SSM
is replaced with fithe agencyo). Many comments were shortened to
make the report more readable and grammar and spelling were
changed to British English for consistency. In making these changes
every effort was made to capture the intent of the comments.
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3. General findings regarding the role of

approaches in regulatory supervision

In the comments on the questionnaires and the discussions at follow-
up meetings some general, overarching, themes emerged regarding the
role of approaches in regulatory supervision. These themes were

= Regulatory supervision is a dynamic process

= Overall the approaches were described as tools

= Approaches are complementary tools, not competing options

= Approaches differed in emphasis but were used and useful across
all areas

» The respondents reported that they experienced an increase in the
use of these approaches in regulatory practice

= Circumstances of a specific case determine the approach(es) used
and the effectiveness of the outcome

» Resource and expertise needs can be high with any approach

= Prescriptive and education/influence approaches represent multi-
ple tools

3.1. Regulatory supervision is a dynamic process

Discussions and comments underlined the dynamic nature of the regu-
latory process and the resulting need for flexibility in the supervision
of nuclear facilities. As in the 2003/04 findings and workshop, there
were comments that a mapping of the regulatory process is important
and needed. The process of regulatory supervision was also noted in
case examples, with different approaches being used at different stag-
es. Although mapping the process of regulation is beyond the scope of
this study, some of the points made in the discussions and comments
are worth noting here.

Discussants at one agency noted that supervision is done iteratively: as
supervision continues different approaches come into play. The pro-
cess may go back and forth among different approaches. This was also
clear in the description of one case, where a respondent described how
standards were initially set as targets, and then, as more information
was obtained, more precise, set standards were instituted.

Others pointed out that regulators rely on input and assessment and
that the list of approaches does not capture the on-going collection and
use of information. For example, operating experience is applied
across all areas of supervision and significant events are given a high
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level review and discussed at a daily on-going meeting. The question
was asked, Where does experience feedback fit into these approaches?

Another aspect that was discussed as not captured in the list of ap-
proaches is the importance of moving from programs (as designed
with paper review) to actual work as built. That is, regulators must
look at both fias plannedo and fias executedo aspects of plant perfor-
mance

If approaches are understood as tools in the practice of regulatory su-
pervision then it is important to explore their usefulness within the
overall context of the process of regulation. A respondent noted that,
All of the approaches are used but listing them is not how they are
used. Another wrote that, The total picture of regulation should in-
clude ways of looking at each and every part of the regulating loop
(e.g., how to measure the effectiveness of regulation), how regulators
counteract challenges (e.g., new techniques) and how to achieve pro-
activeness.

These comments on the relationship of approaches to the overall pro-
cess of regulation should be kept in mind when considering the find-
ings of this study.

3.2. Approaches used in combination and described
as tools

One of the clearest outcomes of the 2003/04 study was that regulators
use combinations of approaches to achieve their goals. This finding
was strongly supported in the 2011/12 study. The comments and dis-
cussions regarding the use of approaches suggested that regulators use
sets of approaches as a toolbox to help resolve different regulatory
issues. Respondents and discussants in the 2011/12 study generally
described combining the approaches to address a particular cased
considering how the strengths of a particular approach could contrib-
ute. As one respondent noted, Using a single approach is impractical.
Combinations were used to maximize the overall effectiveness of the
regulatory supervision. Whether a particular benefit or difficulty was
relevant was considered in the selection of approaches for the case.

3.3. Approaches are complementary tools, not compet-
ing options

In the 2003/04 study there were suggestions of some conflict regard-

ing changes in the approaches used or emphasized by regulators. In

particular, tension regarding the replacement of deterministic analysis

with risk analysis was discussed. In the 2011/12 study the discussions
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and comments did not reflect this kind of tension. Approaches were
discussed as tools that have more or less success depending on the
particular case. Although difficulties with each approach were men-
tioned, these were discussed as considerations in the choice of ap-
proach to address a specific situation. Approaches were discussed as
being useful to address different issuesd with one approach being
used in addition to another rather than instead of another.

3.4. Approaches differed in emphasis but used/useful
across all areas

Although there were differences across areas in the approaches that
were emphasized all approaches were reported as used in the fiusual
approacho by at least one respondent. Approaches were also reported
as useful by respondents in each area.

All of the approaches were reported as used by the majority of re-
spondents across all of the cases. The most used and emphasized ap-
proach, self-assessment, was reported as used in the fiusual approacho
by almost 90% of respondents. The least used and emphasized ap-
proach, a facility approach, was reported as used in the fiusual ap-
proacho by almost 75% of the respondents. Although some approach-
es were seen as more emphasized and useful than others, all were pre-
sented as used and useful in particular cases.

3.5. Increase in the use of approaches

In the 2003/04 study there were some reports of an increase in the use
of process based and risk based approaches and a decrease in the use
of a prescriptive approach. In the 2011/12 study respondents were far
more likely to report that in their experience there had been an in-
crease in the use of almost all of the approaches in regulatory prac-
ticed suggesting that use of these approaches has become more well
established over time (see Section 6.1.3 for a detailed discussion).

3.6. Circumstances often determine the approach(es)
used, and effectiveness of outcomes

Although the focus of this study was the use and effects of seven dif-
ferent approaches used in regulatory supervision, the comments in the
questionnaires and the discussions at the meetings covered a broader
scope of regulatory practice and outcome. While there was some dis-
cussion of the approaches affecting regulatory effectiveness, it was
more common that other elements of the case affected both the choice
of approach(es) and the outcomes. As noted earlier, approaches were
discussed and commented on as tools that regulators can use in the
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pursuit of safe operations at nuclear power plants. As one respondent
put it

| see the different approaches as a tool kit to be used for regulatory
purposes on a case by case basis with a contextual analysis planned
well in advance of the actual assessment. This implies the identifica-
tion of the applicable approaches and a grading of their ‘intensity’.
The application of whatever regulatory approach is used requires
training and a supporting regulatory framework.

3.7. Resources, expertise requirements can be high
regardless of approach

Comments on expertise and resources in the 2011/12 study suggest a
different interpretation from those of the 2003/04 study. In the
2003/04 study prescriptive and process approaches were identified as
having high expertise and resource requirements. The 2011/12 study
also contained comments regarding high expertise and resource use
needs for these approaches. However, high requirements for expertise
and resources were also mentioned across all approaches by at least
one respondent. Different approaches required high resources at dif-
ferent points in the regulatory process. For example, while a prescrip-
tive approach requires high expertise and resources for developing
(and revising) detailed requirements, a process approach required high
expertise and resources for inspection and the evaluation of inspection
findings. An outcome approach requires high expertise and resources
for identifying performance indicators and a risk based approach for
data collection, analysis and interpretation. Although self-assessment
was more likely to be noted as requiring expertise and resources from
the licensees, in at least two cases the difficulty of evaluating a licen-
seels self-assessment and then pursuing problems identified in the
licenseeds self-assessment created high resource demands on the regu-
lator. Overall ratings of the level of expertise and resources used in the
cases presented were relatively high (see discussions of these ques-
tions in Sections 4.3.4 and 4.3.5). Overall, the follow up study sug-
gests that all approaches require expertise and resourcesd and that the
level depends on the specific case. Use of prescriptive regulations re-
garding highly standardized and stable elements seems to be a good
use of resourcesd trying to create a prescriptive regulation for new
and dynamic elements (e.g., safety culture) may be less efficient. The
implication of the discussions and comments were that choosing the
wrong approach for a specific case can increase the resource require-
ments. Further research in this area may be useful.
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3.8. Prescriptive and education/influence approaches
represent multiple tools
Although most respondents rated the definitions of these approaches

as clear, the discussions indicated that they were being used to de-
scribe multiple regulatory tools.

The prescriptive approach was used to describe

= Regulations based on well-established requirementsd such as in-
ternational standards or design basis

= Detailed requirements that provide little flexibility for the licensee
or the regulator

= Exertion of regulatory authority

The education/influence approach was used to describe

= Communication between regulators and licensees and between
regulators and the public

* Education

= Influence

= Promotion by the regulator of specific methods

The different elements included in discussions of these approaches
have different implications for regulatory effectiveness. Further work
on developing separate approaches for each element may be useful.

These overall themes should be kept in mind when considering the
more specific findings in the next chapters.

= Chapter 4, which uses the findings from the 2003/04 study as a
baseline to describe the results of the questionnaire survey and the
meetings regarding how approaches and circumstances impact the
effectiveness of regulatory practices.

= Chapter 5, which provides some of the elements other than ap-
proaches that were identified as having an impact on the effective-
ness of regulatory practices. In many cases the discussions and
comments focused on how circumstances surrounding a particular
regulatory supervision affect both the approaches used and the
success of the outcome.

= Chapter 6, which provides the results of the 2011/12 survey with
regard to usefulness of the approaches, the approaches used and
emphasized, and changes in approaches. The chapter first presents
the findings across all areas (6.1) and then for each area separately
(6.2).

= Chapter 7, which provides the results of the 2011/12 survey and
discussions regarding each of the regulatory approaches individu-
ally.
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4. Follow up of 2003/04 findings

The 2011/12 study was designed to follow up on the findings from the
earlier, 2003/04 study. In this section the earlier findings are presented
and then the implications of the new findings are discussed. Although
many of the findings from this study were consistent with those from
the 2003/04 study, there were some important differences. More de-
tailed discussions of the findings from the 2011/12 study are presented
in chapters 5, 6, and 7.

= Section 4.1 discusses the findings on the benefits and difficulties
for each approach
= Section 4.2 discusses the findings regarding how approaches are
used in regulatory supervision
= Section 4.3 discusses the findings regarding specific consequences
of different approaches
s Whether the licensee or regulator takes primary responsibility
for safety
s How clear requirements and expectations are to licensees
o Significance of safety issues identified
o Expertise needed by regulators and licensees
s Resources used by regulators and licensees
o Flexibility given to licensees
o Public credibility
o Safety culture
= Section 4.4 discusses 2003/04 report issues that emerged from
examples regarding regulatory approaches
s Resistance to changing regulatory approaches
s Tension concerning the use of risk analysis for regulatory de-
cisions
s Differences in interpretations of regulatory approach defini-
tions
s Importance of combinations of approaches for regulatory ef-
fectiveness

4.1. Benefits and difficulties of regulatory approaches

The comments regarding the benefits and difficulties of approaches

were similar in the 2011/12 study to those identified in the 2003/04

study. Specific benefits and difficulties described in each study are

presented for each approach below. Two overall findings, discussed

earlier in Chapter 3, should be noted as relevant across all approaches.

= Resources and expertise use was sometimes heavy for each ap-
proach. Increased use of resources was in some cases associated
with the use of the wrong approach for the circumstances of the
case.
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= Fewer difficulties were discussed regarding specific approaches.
Most discussions described multiple approaches being used to
meet the different demands of a case.

The summary of benefits and difficulties for each approach found in
the 2003/04 study is provided below with a brief description of the
findings from the new survey. Definitions of the approaches differed
somewhat between the two studies; see Appendix 2 for a comparison
of the definitions.

4.1.1. Prescriptive

In both the 2003/04 and 2011/12 studies a major benefit identified for
a prescriptive approach was the clarity of the approach for both the
regulator and the industry. Difficulties identified in both studies in-
cluded that the approach led to the regulator taking responsibility for
safety, was resource intensive, and was inflexible.

In addition, both studies included discussions of the use of a prescrip-
tive approach for action and closure when there are disagreements
between the regulator and the licensee.

4.1.2. Case-based and Facility-based

In the 2011/12 study the facility based approach replaced the case-
based approach. In the 2003/04 study, a case-based approach was de-
scribed as having benefit of flexibility for adapting regulatory re-
sponses to unique situations, but the difficulties of being considered
arbitrary, inconsistent, unfair and requiring heavy resource use. Re-
sponses regarding a facility based approach in the 2011/12 study in-
cluded that regulators have moved to more overarching regulations;
that both general and site specific approaches are needed; and that
there are reasons to have a facility based approach available under
some circumstances.

4 .1.3. Outcome-based

In the 2003/04 study a key benefit of an outcome-based approach was
that it allowed licensees to decide the best way to operate in order to
meet safety goals. In the 2011/12 study the outcome based approach
benefits included encouraging licensees to improve plant performance
and placing the responsibility for safety with the licensee. In both
studies difficulties in identifying good outcome measures were noted.
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4 1.4. Risk-based and Risk/hazard-based

In the 2003/04 study the major benefit of a risk approach was its use
to prioritize safety issues and allocate resources. In the 2011/12 study
respondents mentioned the use of a risk/hazard approach to focus reg-
ulatory attention and to improve safety performance as benefits of the
approach. Difficulties of the approach in the 2003/04 study were that
it was considered inappropriate to use as a stand-alone approach and
that the approach had serious methodological and data problems. Dif-
ficulties mentioned in the 2011/12 study included limitations to the
method, uncertainties in the results that are often overlooked when
applying the approach and that using a risk/hazard approach can result
in some areas receiving very little attention from either the regulator
or the licensee.

4.1.5. Process-based

In the 2003/04 study a major benefit of the process based approach
was described as providing in depth understanding of a licenseeds per-
formance. Similarly, in the 2011/12 study it was described as critical
for identifying key elements for safety management.

In the 2003/04 study a major drawback of the process approach was
that it was not considered effective unless the processes were linked to
outcomes. In both studies difficulties were described regarding the
complexity of defining and evaluating processes and a requirement for
very high expertise by regulatory staff.

4.1.6. Self-assessment based

In the 2003/04 and the 2011/12 studies a major benefit of a self-
assessment approach was that it puts responsibility for safety on the
licensee. In the 2011/12 study the benefits also included that it pro-
moted continuous improvement by the licensee. Major difficulties
mentioned in both studies were that it should not be used as a stand-
alone approach, that it should be monitored by the regulator and that it
often does not have credibility with the general public.

4.1.7. Education/influence approach

This approach was not included in the 2003/04 study but was suggest-
ed as an additional approach. The benefits of this approach identified
in the 2011/12 study were that it was a key tool for regulators, espe-
cially when introducing new programs such as safety culture and that
it is important to provide information to the licensees and the public.
Difficulties included that it requires a great deal of experience and
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expertise on the part of the regulator and that it depends upon licensee
acceptance.

4.2. Use of approaches in regulatory supervision

The 2003/04 study identified four main themes regarding the use of
approaches in the three areas of supervision included in that study.

= Combinations of approaches were used in all areas

= There was less reliance on a prescriptive approach and more use of
a process based approach, but return to a prescriptive approach for
action and closure

= Use of risk approach for prioritization of safety issues and action
items

= Incorporation of a risk approach into regulatory oversight of plant
design and modifications: tension and balance

4.2.1. Combinations of approaches used in all areas of supervi-
sion
One of the key findings from the 2003/04 study was that multiple ap-
proaches were used in all three areas of regulatory supervision includ-
ed in that study. Distinct differences in the approaches used in each
area were notedd with risk, prescriptive and process-based approach-
es most common in the area of plant design and modifications, and
process-based approaches most often used (in combination with other
approaches) in the areas of training and qualifications, and quality
systems.

In response to the request for the approaches used in the two cases and
for the usual approach or approaches used in regulatory supervision in
the 2011/12 study, respondents overwhelmingly reported multiple
approaches to regulatory supervision as the fiusualo approach or com-
bination of approaches (see Chapter 6 for a detailed description of the
approaches used overall and within areas of supervision). Overall,
respondents reported an average of more than five approaches used in
regulatory supervision across all cases. The number of approaches
included in the combinations of approaches used in the cases de-
scribed varied from one to seven. The number of approaches used
often reflected the complexity and scope of the case presented. In
some of the cases the respondent described the initiating event and
initial supervisory responsed often noting that there were additional
approaches used in subsequent regulatory actions. Other case descrip-
tions included a broader description of all of the phases of the ac-
tiond and included more approaches. In many cases the approaches
used for the more and less successful cases were the same. As one
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respondent noted, The same approach was used as for the more suc-
cessful example, the difference lay in the capability and approach of
the licensee. See Appendix 4 for a breakdown of approaches by usual,
more and less successful cases.

As with the 2003/04 study, there were differences in the approaches
used and emphasized in different areas of regulatory supervision (see
Section 6.2). However, almost all approaches had at least one re-
spondent from each area report that it was used (see Section 6.1).

4.2.2. Less reliance on a prescriptive recently, moving toward
process-based with prescriptive for action/closure when
necessary

Although a decrease in reliance on a prescriptive approach was report-
ed in the 2003/04 study, the comments regarding changes in use of
approaches in the 2011/12 study did not suggest movement from pre-
scriptive to process based approaches. About one third of respondents
in the 2011/12 study reported that in their experience there has been
an increase in the use of each of these approaches. However, there
were a substantial number of comments that suggested the use of a
prescriptive approach for action and closure in both studies.

4.2.3. Risk-based to prioritize for quality systems and plant de-
sign/modifications

In the 2003/04 study and the 2011/12 study a risk/hazard approach
was discussed by respondents as a way to prioritize safety issues and
to allocate regulatory resources. In the 2011/12 study it was also men-
tioned as a way to better identify safety issues at plants.

4.2.4. Risk-based for plant design/modification: tension and
balance

A number of comments in the 2003/04 study referred to tensions re-
garding the use of a risk approach in lieu of other approaches, particu-
larly instead of a deterministic assessment of safety. In the 2011/12
study the risk/hazard approach was not discussed as replacing other
approaches but as used for certain purposes. Although there were
comments on difficulties with this approach it was not in the context
of a tension between the use of this approach as a replacement to other
approaches.
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4.3. Consequences of regulatory approaches

In the 2003/04 report there were seven specific findings regarding
how approaches affect regulatory outcomes.

= who takes primary responsibility for safety

= how clear the requirements and expectations are to licensees
= resolution of important safety issues

= expertise required of licensees and regulators

= resources required of the licensees and the regulators

= flexibility given to licensees

= public credibility of the licensees and the regulators

In the 2011/12 study respondents were asked to rate each of these po-
tential consequences and to provide comments. In addition, respond-
ents were also asked about consequences on safety culture. In addition
to the specific items asking about these consequences, many respond-
ents commented on these areas when they discussed the advantages,
disadvantages, and the effects of circumstances regarding the cases.
The results for each of these questions are presented below. For each
question the ratings and comments are briefly summarized. Some ex-
amples of comments are provided.

4.3.1. Primary responsibility for safety on licensee or regulator?

Respondents addressed whether the licensee or the regulator had pri-
mary responsibility for safety in the two case studies. The intent of
this question was to follow up on the opinion of some interviewees in
the 2003/04 study that the use of a prescriptive approach could make
the regulator, rather than the licensee, responsible for safety.

In response to the closed-ended direct question regarding whether the
licensee or the regulator had more responsibility for safety, almost
80% of all respondents reported that licensees had primary responsi-
bility for safety in the more successful case and 74% in the less suc-
cessful case. The most common comment across all agencies regard-
ing responsibility for safety referenced a legal requirement that re-
sponsibility for safety resides with the licensee. Overall there were
three categories of comments

= Licensees are legally responsible for safety
= Licensees are ultimately responsible for safety
= The regulator took some of the responsibility for safety

Although a prescriptive approach was sometimes associated with the

licensee taking responsibility for safety, it was usually presented as
the response of the regulator to poor licensee performance rather than
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as the initiating cause of the regulator being responsibled although
both were mentioned. Examples of each category of response are pro-
vided below.

According to the laws regarding nuclear materials and related regu-
lations, it is the licensee's responsibility to ensure the safety of its fa-
cility.

Although the agency put their finger on the important parts of the
problem, when the demands were clarified, the licensee had to come
up with a sufficient solution that the agency reviewed and accepted.

Independently it is the prime responsibility of the license holder; it is
equally true that the assessment process performed by the regulatory
body conveys a share of this responsibility, at least to a certain de-
gree, to the requlator. The regulatory body’s responsibility may arise
from the inadequacy of the regulation or the poor exercise of his func-
tions that may impact safety.

It was clear that the regulator took a primary role in driving the safety
decision, but the approach taken also pushed the licensee to think
about the whole situation with analysis results as signals to act upon
relating to operational readiness.

4.3.2. Clear requirements and expectations of licensee?

In response to the finding from the 2003/04 study that regulatory ap-
proaches may affect how clear requirements and expectations are to
licensees, a question was asked about the clarity of expectations for
each case. Clarity of the regulatory requirements was associated with
whether the respondents felt the regulatory effort was more or less
successful. About 76% of all respondents reported that the expecta-
tions of the licensee were clear in the more successful case and only
about 46% reported that the expectations were clear in the less suc-
cessful case. Respondents were not asked for comments regarding
clarity, but many mentioned clarity of requirements when describing
what made the regulatory supervision more or less effective. In addi-
tion, attendees at the agency meetings discussed clarity in response to
some of the initial findings from the report that showed that respond-
ents were more likely to report that the requirements were clear to the
licensee in the more successful than in the less successful cases. One
focus of the discussion was the relationship between prescriptive (or
mandatory) requirements and clarity. The implication of many of the
comments on the questionnaire and interviews from the 2003/04 study
was that prescriptive requirements were clearer, however, the conclu-
sion of the discussion was that clarity is not necessarily associated
with prescriptive regulation but that all of the approaches can be done
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with more or less clarity in the expectations of the regulator. Clarity
should be a goal regardless of approach. One comment stressed the
element of clarity and predictability in describing good regulation,

A regime of clear unambiguous expectations that allows flexibility in
how to achieve results—with an expectation that there is a strong
commitment to safety.

4.3.3. Important safety issues identified and addressed?

In response to the finding in the 2003/04 study that regulatory ap-
proaches affected the identification and resolution of safety issues,
respondents were asked whether important safety issues were identi-
fied and addressed in the more and less successful cases described in
their examples. Overall, respondents reported that safety issues were
more likely to have been identified and addressed in the more success-
ful than in the less successful case. In the more successful case 43%
reported that all safety issues were identified and addressed ( a rating
of 5) and 85% reported all or most were identified or addressed (a
rating of 4 or 5). In the less successful case 28% reported that all safe-
ty issues were identified and addressed and 54% reported that most
were identified and addressed.

Comments regarding the identification and addressing of safety issues
often noted that, even in the less successful examples, eventually the
safety issues were resolved. In some cases there were remaining is-
sues. Although there was no clear relationship between specific ap-
proaches and the identification and resolution of safety issues, there
were comments regarding the use of risk/hazard approach and pre-
scriptive approach as resulting in missed safety issues as well as the
identification of safety issues. Comments included

Once the problem became known, the agency did act strongly on the
situation including immediate inspection, demands on the licensee to
make in depth analysis of how it could happen, etc.

4.3.4. Level of expertise required of licensee? Of regulator?

Some interviewees from the 2003/04 study suggested that different
approaches required different levels of expertise from licensees. An
item on the questionnaire asked about the requirement for licensee
expertise in the case studies. Most respondents reported that a good
deal of expertise was required by the licensee across all cases. In the
more successful case 82% of respondents reported that licensee per-
sonnel required a high level of expertise. In the less successful case
72% were reported as requiring a high level of expertise. Comments
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regarding this question, as well as responses to the question regarding
whether the outcome of a case would have been different under differ-
ent circumstances often attributed level of success to the expertise of
licensee or regulatory personnel. There were also a number of com-
ments regarding the need for contractors to support their work on
some highly specific technical areas.

All major plant modifications in this country generally require a high
level of expertise by the licensee, as the licensee has to engineer
changes to the plant while still fulfilling all the original licensing ba-
ses.

In our country the regulator is expected to maintain as high a level of
expertise as the licensee, if not higher.

To meet the regulations the level of expertise in management systems
could be relatively low for the licensee. However to implement an ef-
fective process having a consistent outcome required more expertise
regarding management systems. The regulator requires a high level of
expertise in management systems to apply the approach. As regula-
tions for safe operation tend to be broad in nature, the regulator
needs to be knowledgeable regarding the purpose of such regulation
and have an ability to determine the adequacy of the outcome in com-
plying with the regulation.

It was a new issue in the nuclear industry and there were no formal
standards or regulation at the beginning. So a great deal of
knowledge and expertise in management systems was needed. Addi-
tionally, this was a new approach of developing something without
relying on the previous work of others.

4.3.5. Level of resources required of licensee? Of regulator?

In the 2003/04 study interviewees suggested that the approach used
had an impact on the resources required of the licensee and the regula-
tor. Respondents in the 2011/12 survey were asked about the re-
sources used in the two cases they described. Respondents reported
slightly higher use of resources in the less successful cases (69% re-
porting high resource use for licensees and 53% for regulators) than
for more successful cases (65% for licensees and 44% for regulators).
Comments from the respondents regarding resources were more likely
to attribute the amount of resources used to the circumstances of the
case rather than the approaches. For example, when the regulator and
the licensee are developing a new program, such as safety culture,
there are high demands for expertise and resources. Resources also
were noted as high in situations where the regulator and the licensee
disagreed about the appropriate action.
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The regulator has been extensively involved with safety culture pro-
grams since the very beginning of the process with an educa-
tion/influence approach. At the early stages both regulator and utili-
ties took part in a joint research project to agree on a methodology
for safety culture external assessments at nuclear power plants, in-
cluding a pilot phase to verify the results of its application. Also the
implementation period has entailed a great number of interactions
between regulator and licensees and several inspections and reviews
have been conducted to check the status of these programs.

In the discussion of a case where a licensee was allowed to submit an
incomplete application for review the respondent commented that

Much more time was needed than foreseen, which caused us to send
them an extra invoice for the review. The review, including planning,
took 1.5 years. Even so, in the end their application was not accepted
and we needed to put even more time into review of a new Preliminary
Safety Analysis Report (PSAR).

In a case where the regulator developed detailed regulatory guides the
respondent commented

The licensees assume responsibility that agency regulations and guid-
ance are satisfied in the power up rate application. Agency staff had
to establish regulatory guidance and defend its position to the agency
and outside reviewers. Resource constraints resulted in delayed power
up rate reviews.

4.3.6. Flexibility given licensee with usual approach(es)?

In the 2003/04 study interviewees suggested that the approach used
affected the flexibility accorded licensees in resolving problems.
Overall most respondents in the 2011/12 survey (77%) reported that
the usual combination of approaches gave the licensee a great deal of
flexibility. Very few respondents (6%) reported that they thought that
the usual combination of approaches gave very little flexibility to the
licensee.

Although the agency published guidance documents that identify one
acceptable way of managing safety significant criteria’s within the
scope of the license review an applicant is not bound to follow the
guidance verbatim as long as it can demonstrate that the same goal
can be achieved through an alternative or comparable way.

The agency identifies areas of weakness that the licensee is expected
to address when the agency conducts an organization and manage-
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ment review. The licensee has the flexibility to determine which cor-
rective actions are best suited to addressing the identified weakness.
When a self-assessment is performed, the licensee also has the flexi-
bility to select the methods used to assess safety culture. Those in-
volved in the assessment process are bound to have the deepest under-
standing of the safety culture of a site. The licensee also has the flexi-
bility to determine which corrective actions to pursue. However, once
a corrective action plan is reviewed and accepted by the agency, the
licensee would need to justify changes to it.

There is a comprehensive regulatory framework—including technical
guidelines and methodologies for performing safety analyses and writ-
ing licensing documentation in the power up rates field. Therefore the
margin for flexibility in this process is little. However, the licensee has
significant flexibility in several aspects such as technical solutions
adopted (concept and design of plant modifications) or organization
of the power up rate projects.

4.3.7. Do approach(es) affect public credibility regarding safety
of licensee facility? Regarding regulator?

Respondents in the 2011/12 study were asked whether the approach or
combination of approaches used affected public credibility to address
the reports by interviewees in the 2003/04 study that the approach
used could affect public credibility. Overall respondents reported that
the approach or combination of approaches usually used in their area
either did not have an effect on public credibility or improved it. Only
9% reported that they thought that public credibility decreased for the
licensee and 13% for the regulator. The remaining respondents were
about equally likely to report that public credibility was not affected
(52% for licensees and 45% for regulators) or was increased (39% for
licensees and 41% for regulators). Comments regarding public credi-
bility fell into three main categories.

The public doesn 't really know enough about the activities of the li-
censee or the regulator for the approaches used to have an impact on
public opinion. This comment was most often made by respondents
who reported that the combination of approaches had no impact on
public credibility.

Increased transparency improves public credibility. This included
references to public meetings and comment periods. This type of
comment was most often made by those who thought public credibil-
ity was improved by the combination of approaches.

The public prefers that the regulator be “tough”, to use a more pre-
scriptive approach, and to have a more direct and independent super-
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vision of the licensee. This comment was made by some who reported
an emphasis on the use of prescriptive approaches as improving public
credibility, by some who noted that there was little effect on public
credibility and by some who reported emphasis on non-prescriptive
approaches as decreasing public credibility.

One comment that included all themes was that

Non-prescriptive approaches require more interaction between the
regulator and the licensee, which can be viewed by the public as lack
of independence, and possibly a lack of transparency. The public
needs to be convinced that they can trust the licensee to operate the
facility safely. There may be a trust factor from a sceptical public—it
is better to have transparency and clarity in regulatory requirements
and expectations.

In addition to these more common types of comments, one respondent
commented that the combination of process and self-assessment helps
public credibility because the public understands that it’s better if the
licensee personnel develop their own routines because they are the
experts on their own plant and situation.

4.3.8. Do approach(es) affect safety culture of licensee? Of
regulator?

In addition to the consequences reported in the 2003/04 study, re-
spondents were also asked whether the approach used affected safety
cultured a suggestion from the workshop after the first study. Very
few respondents reported that in their opinion the usual combination
of approaches used in their area of supervision decreased the safety
culture of the licensee (4%) or of the regulator (6%). There were some
differences in the opinions of whether the combination of approaches
had an effect on the safety culture of the licensee and the regulator.
The majority of the respondents (70%) reported that in their opinion
the combination of approaches improved the safety culture of the li-
censee; however, fewer respondents (39%) reported that the combina-
tion of approaches increased the safety culture of the regulator. Some
key comments regarding the effect of the usual approach or combina-
tion of approaches on safety culture were that

Safety culture is improved by regulatory attention (regardless of ap-
proach).

Safety culture is decreased when the regulator signals that safety is
not important in the area (regardless of approach).

The support given to regulator staff and internal agency safety culture
assessments improve the safety culture of the regulator.
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A combination of outcome based and self-assessment approaches im-
proved the feeling of responsibility on the part of the licensee (in-
creasing safety culture) and increased the competence of the regulato-
ry staff (increasing safety culture).

The safety culture of the regulator affects the approaches used rather
than the other way around.

I think that the continuous innovation and improvement in approaches
and methods of work and the use of a combination of regulatory ap-
proaches favour the safety culture of the regulator. Obviously it is
important to preserve the culture of compliance of the binding re-
quirements of the regulations.

4.4. 2003/04 report issues that emerged from examples
regarding regulatory approaches

In the 2003/04 report several themes emerged in the examples provid-
ed by interviewees

= Resistance to change in regulatory approaches

= Tension concerning the use of risk analysis for regulatory deci-
sions

= Differences in interpretations of regulatory approach definitions

» Importance of combinations of approaches for regulatory effec-
tiveness

4.4 1. Resistance to changing regulatory approaches

Interviews with experts in the 2003/04 study suggested that there was
some resistance to change in regulatory approaches within agencies
and from licensees. This was particularly an issue with the introduc-
tion of risk analysis. This issue did not emerge from the comments in
the questionnaire nor in the discussions at participating agencies in the
2011/12 study. Approaches were discussed as complementary rather
than as competing.

4.4.2. Tension concerning use of risk analysis for regulatory
decisions

In the 2003/04 study some interviewees expressed disagreement with
the increased use of risk analysis for regulatory supervision. Although
there were comments from some respondents in the 2011/12 regarding
the difficulty of using risk analysis for some areas and with the prob-
lem of ignoring areas that were not assessed as having a high safety
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significance, these were mentioned as issues to be considered in the
use of this approach without the indication of tension.

4.4.3. Differences in interpretations of regulatory approach defi-
nitions

In the 2003/04 interviews it became clear that although the definitions

used in that study provided a useful starting point, there were still dif-

ferences in meaning and interpretation across the interviewees. This

was also true in the 2011/12 study.

The 2011/12 study used revised definitions. The revisions were based
on the input from interviewees in the 2003/04 study and from the
workshop held after that study. In addition, a new definition of fiedu-
cation/influenceo was added. Although the ratings of clarity of the
definitions were relatively high, comments indicated differences in
how the respondents were using the terms. See Chapter 7 for a discus-
sion of the definitions of each approach. There may be some value in
refining and/or standardizing some definitions, especially the defini-
tion and use of the terms fiprescriptive approacho and fieduca-
tion/influenceo approach.

4.4.4. Importance of combinations of approaches for regulatory
effectiveness

Comments and examples from the interviewees in the 2003/04 study
demonstrated the importance of combining approaches to address
complex and dynamic issues in regulatory supervision. This finding
was strongly supported by the results of the 2011/12 study. In all but
one cased across the successful, less-successful, and usual casesd
respondents reported the use of combinations of approaches. Discus-
sions and comments stressed the value of having multiple approaches
to address different issues that arose at different stages of the regulato-
ry supervision process and to address different circumstances of each
case.
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5. Circumstances that affect regulatory
supervision

A number of aspects of regulatory supervision other than approaches
were mentioned by respondents in the 2011/12 study as having an
impact on regulatory effectiveness

= Experience

= Characteristics of the industry

= The use of contractors

= Cooperation and agreement between the regulator and the licensee
= Characteristics of the cased scope, early intervention

= Performance by the licensee and regulator

5.1. Experience

The importance of experience and lessons learned was emphasized
throughout the comments by respondentsd both in reference to the
choice of approach used to address a particular issue and the effective
implementation of approaches in regulatory practice. Experience was
the characteristic most often mentioned as a circumstance that would
have affected the outcome of the case. The importance of experience
of licensees, contractors, and regulators was noted.

Almost half of the comments from questionnaire respondents men-
tioned some type of experience as a circumstance that would have
changed the outcome of the case. In addition, discussions of the effec-
tiveness of the regulatory practice often mentioned the experience of
the licensee, the inspector or the agency in the comments. Comments
included

The approach became more and more effective due to higher experi-
ence level for both parts.

It would have been more effective if both the licensee and the regula-
tor had more experience with these kinds of assessments.

More approaches, including outcome and prescriptive, would have
been needed with a less experienced licensee.

A more experienced manager would have resulted in a faster resolu-
tion.
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Experience of regulatory personnel was also mentioned as affecting
the level of predictability for the licensees. Both approach used and
the education and experience of regulatory staff were mentioned as
related to the level of consistency and predictability of supervision.

There were also a number of comments regarding regulator compe-
tence relative to approaches in determining effectiveness.

5.2. Characteristics of the industry

Maturity, age, and heterogeneity of the industry were mentioned as
affecting regulatory supervision.

Maturity of the industry was discussed as a key factor in how regula-
tory supervision is conducted. There was some discussion of the move
away from more design basis and deterministic requirements as licen-
sees, and the industry as a whole, became more knowledgeable and
experienced in operations. Although maturity of the industry was gen-
erally discussed as a positive aspect, in one discussion the risks of
having a mature industry that becomes complacent were emphasized.
It was noted that industry (and the regulator) can become too comfort-
able and complacent. One of the comments that was included in this
discussion was that

Nuclear needs to be less self-referential. Although nuclear is good it
needs to look outside. A lot of assumptions in both industry and regu-
lator—know each other well and don’t challenge each other. Expecta-
tions that are too set can be a problem.

Age of the industry (in terms of aging plants rather than maturity or
experience) was mentioned as having an effect on the application of
approaches. For example, one comment suggested that the risk as-
sessment would have been higher in an older plantd changing the way
the regulator would have dealt with the case.

Heterogeneity of the industry was presented by a number of respond-
ents as a reason that outcome based approaches were more desirable.
Respondents noted that because plants differed in type of facility (e.g.,
BWR/PWR), age of plant, experience of operators, and other factors it
was not possible to create detailed prescriptive regulation on how to
conduct operations.

5.3. The use of contractors

The use of contractors came up in a number of the cases. In most cas-
es it was noted that a highly technical issue required the use of con-
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tractor expertise by the regulator and/or the licensee. Other comments
regarding contractors included that

Licensees need to be intelligent and concerned customers when using
contractors.

There are differences across contractors in their ability to work within
a regulatory framework. Inexperienced contractors can create prob-
lems for both the licensee and the regulator.

Loss of experienced contractors has become an important problem.

When safety analysis was done by a supporting organization the oper-
ating personnel had difficulties in understanding the result—leading
to important safety issues being missed.

In one case a respondent noted that the vendor did not share proprie-
tary information with the licensee, making it difficult for the licensee
to take full ownership of a technical solution.

5.4. Cooperation/agreement between regulator and li-
censee

Cooperation between the licensee and the regulator was often men-
tioned as a key reason for the level of success of case studies of regu-
latory supervision. One aspect mentioned as affecting cooperation and
agreement was the level of potential harm expected from the focus of
the supervision. There was not much disagreement between the licen-
see and the regulator regarding cases with very low or very high safety
significance but there was more disagreement for figrey areaso. In cas-
es with less definitive safety significance the relationship between the
regulator and the licensee was most important.

Cooperation was associated with

= Licensee buy-in

= Licensee seeing safety improvement as a good opportunity
= Licensee being a learning organization

= Licensee taking responsibility for safety

Whether the licensee and the regulator agree about the fiway forwardo
after a finding was often mentioned as a key element in both success-
ful and less-successful cases. As one respondent commented

It could have been less effective under certain circumstances. For ex-
ample, the licensee may propose a solution to reach the outcome, but
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the regulator may not agree that it is an appropriate solution: perhaps
it has not been tested sufficiently. That could lead to disagreements.

This situation came up in a number of the case examples. One of the
clearest outcomes was an increase in resource use by the regulator
and/or the licensee when there is not an agreement about the problem
or the solution. In one case the licensee wanted to change their ap-
proach with regard to waste management. The primary approach used
by the regulator was education and influence. There were disagree-
ments on both sides. Eventually, after much discussion, the licensee
wanted the clarity of a prescriptive requirement. In another case the
regulator wanted the licensee to perform analysis and research based
on international experience. The licensee did not agree it was needed.
The regulator performed the research and analysisd which resulted in
a safer outcome across the industry but required a high use of re-
sources by the regulator. In another case the licensee was out of com-
pliance but pushed back because of the cost of fixing the problem. The
regulator used significant resources to create prescriptive guides. The
licensee had to come into compliance after more work by everyone.

5.5. Characteristics of the case: scope and early inter-
vention

Characteristics of the cases were mentioned as having an impact on
the outcomes of supervision. A number of respondents noted that the
scope and focus of the activity had an impact on the results of the su-
pervision. Case studies included responses to normal inspections, re-
sponses to findings from the licenseeds self-assessment program, re-
sponses to major events, and installations of new regulations or new
technologies. As one respondent noted about the response to a major
plant modification that was not done according to standard

Inspection findings like this example never have efficient solutions;
the licensee tries to justify the design modification even though they
know the deficiencies. The regulator doesn’t receive clear and ration-
al responses to the identified safety issues.

Another characteristic of the case mentioned was whether the supervi-
sion was proactive.

Early engagement allowed identification of problems at an early

stage, before they can become embedded and increase cost and dis-
ruption.
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5.6. Performance by licensee and regulator

A number of respondents mentioned performance of the regulatory
staff or the licensee in expressing what had affected the success of the
regulatory supervision.

When procedures are not followed, including not reporting actions
taken, it is difficult for both licensee’s management and authorities to
identify problems.

The prescriptive regulatory action would have not been necessary if
the licensee had properly fulfilled the existing maintenance regulation
and would have taken preventive measures before the cards failures.

If the licensee had better quality control and maintenance the problem
would have been prevented.

Approach would have been more effective based on the performance
level of the inspector.

The foundation for inspection wasn’t properly laid out.
The approaches used in the less successful example are not that dif-
ferent from the successful example. The main difference between the

examples is how regulatory action is prepared and the knowledge of
the inspectors in the particular area.
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6. Usefulness, use, emphasis, and change
of regulatory approaches: overall and

within areas of supervision

In the 2003/04 study interviewees were asked to report on the ap-
proaches used in three examples of regulatory supervision. One of the
key findings in of that study was that combinations of approaches
were used and that the combinations differed across different areas of
regulatory supervision. In order to further explore this finding in the
2011/12 study, respondents were requested to report the approaches
used in two cases of regulatory supervision and in the usual case of
regulatory supervision in their area. They were ask to rate the overall
usefulness of each approach within their area. In order to assess the
use and emphasis of each approach in each of the eight areas of super-
vision addressed in the 2011/12 study, they were provided with a list
of all of the approaches and asked to mark whether the approach was
not used or used at five levels of emphasisd from 1 (very low) to 5
(very high). They were also asked to note for each approach whether it
had increased in use, stayed the same, or decreased in use in their ex-
perience.

In this section the results of the analysis across all of the question-
naires are provided across all areas (6.1) and within areas of supervi-
sion (6.2) with regard to:

= Rating of usefulness of each approach overall
= Level of use and emphasis of each approach overall
= Amount of change in the use of each approach overall

6.1. Results across all areas of supervision

In this section the results across all 54 questionnaires are reported with
regard to usefulness, use, emphasis, and change of the approaches.
Section 6.1.1 provides assessments of the overall usefulness of ap-
proaches. Section 6.1.2 begins with a comparison of the levels of use
and emphasis for all approaches across the two cases (more and less
successful) and the usual combination of approaches. Then the overall
use and emphasis of the seven approaches is reported for the usual
combination of approaches. Section 6.1.3 discusses the overall change
in the use of approaches, including comments on the reasons for any
changes.
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6.1.1. Overall usefulness of approaches

One of the most important findings from the 2003/04 study was that
the interviewees reported that all of the approaches were useful under
some circumstancesd although there were caveats about the use of
different approaches as fistand aloneo approaches or in certain circum-
stances. In order to further examine this finding, in the 2011/12 study
respondents were asked to rate the usefulness of each approach in
their area of regulatory supervision. They were asked to rate each ap-
proach from 1 (very useful) to 5 (not useful). Overall, across all of the
approaches, the most common response was fivery usefulo (a rating of
1 or 2) and the least common response was not useful (a rating of 4 or
5).

All the approaches were rated useful (a rating of 1, 2, or 36 from very
useful to somewhat useful) by the majority of respondents (see Table
6.1.1). The approaches most often given very useful ratings were self-
assessment (almost 65% of respondents) and risk hazard and outcome
based (about 60%).

Table 6.1.1: Overall Results: Usefulness of Approaches
Approach Not useful (4/5) Somewhat useful Very useful
®) (1.2)
Per cent N Per cent N Per cent N
Prescriptive 24% 13 22% 12 54% 29
Facility 26% 14 39% 21 35% 19
Outcome 17% 9 24% 13 59% 32
Risk/ 19% 10 21% 11 59% 32
Hazard
Process 17% 9 30% 16 54% 29
Self 6% 3 30% 16 65% 35
Assessment
Education/ 21% 11 33% 17 46% 24
Influence

* Percentages have been rounded to nearest whole number

Respondents were also asked to comment on the approaches. These
comments are discussed in Chapter 7, where each approach is dis-
cussed separately.
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6.1.2. Overall use and emphasis of different approaches

Overall, all approaches were reported as used by the majority of re-
spondents for all of the cases (successful, less successful, and usual).
Respondents reported that an approach was not used about 24% of the
time across all cases and used about 76% of the time (used but not
emphasized heavily about 40% of the time and emphasized about 36%
of the time) (see Table 6.1.2a, below). The use levels of the approach-
es for the two case studies and the fiusualo approach were compared.
Overall use levels varied somewhat across the case studies and usual
approaches. Both the successful and less successful cases were more
likely to report approaches as finot usedo. This outcome is consistent
with differences in what imay be usedo in the usual case and what is
actually used in the specific examples. Respondents were also some-
what less likely to report that approaches were heavily emphasized for
the less successful case.

Table 6.1.2a: Use Levels Across All Approaches by Usual,
More Successful and Less Successful Cases”

Not Used Used with Heavy
some Emphasis
emphasis
Per cent N Percent | N Per cent N
Usual case 15% 56 46% 173 39% 144
More 25% 93 36% 135 39% 145
successful
case
Less 31% 106 40% 134 29% 99
successful
case
Total 24% 255 41% 442 36% 388

# Note that the unit of analysis for this table is reported approach
* Percentages have been rounded to nearest whole number

The majority of respondents reported that all approaches were used
with either fisome emphasiso or fiheavy emphasiso in the usual set of
approaches™ (see Table 6.1.2b). For each approach over 70% of re-
spondents reported that the approach was used at some level of em-
phasis. The largest proportion of respondents, over 95%, reported that
self-assessment was used; the smallest proportion, less than 75%, re-
ported that a facility based approach was used. All of the approaches
were reported as heavily emphasized (given a score of 4 or 5) by some

19: Only the results for the usual set of approaches used are provided here. Results comparing
use and emphasis by approach are provided and discussed in Chapter 7 within the discussion
of each approach.
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respondents. The approaches that were most likely to be reported as
heavily emphasized were outcome based, risk/hazard based, process
based, and self-assessment based. About forty-five per cent of re-
spondents reported these approaches were heavily emphasized. The
approach least likely to be reported as heavily emphasized was facility
basedd only 25% of respondents reported that this approach was
heavily emphasized.

Table 6.1.2b: Overall Results: Usual Approaches and Emphasis
Approach Never used Some emphasis Heavy emphasis
0 (1,2,3) (4,5)

Per cent N Per cent N Per cent N
Prescriptive 11% 6 60% 32 28% 15
Facility 26% 14 49% 26 25% 13
Outcome 13% 7 40% 21 47% 25
Risk/Hazard 13% 7 42% 22 45% 24
Process 11% 6 44% 24 44% 24
Self 7% 4 46% 25 46% 25
Assessment
Education/ 28% 12 43% 23 34% 18
Influence

* Percentages have been rounded to nearest whole number

6.1.3. Overall change in the use of approaches

In the 2003/04 study, respondents noted that some approaches had
increased or decreased in use. In the 2011/12 study respondents were
asked whether in their experience there had been any change in the
usual level of use of the different approaches. Respondents were asked
whether each approach was not used (0), had decreased in use (1 or 2),
not changed (3) or increased in use (4 or 5). The most common re-
sponse across all approaches was that there had been no change in the
use of an approach. The next most common response was that there
had been an increase in an approach. Respondents were least likely to
report a decrease in the use of any approach.

A self-assessment based approach was most often reported by re-
spondents as increasing in use in the usual approach to regulatory su-
pervision (see Table 6.1.3). Over fifty per cent of respondents reported
an increase in this approach. A facility based approach was least likely
to be reported as increasing in use (10%).
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Table 6.1.3: Overall Results: Change in the Use of Approaches

Approach Not used Decreased No change Increased
(9 1.2) ®) (4,5)
Percent | N | Percent | N | Percent | N | Percent | N
Prescriptive 11% 6 11% 6 43% 23 34% 18
Facility 19% 10 10% 5 62% 32 10% 5
Outcome 12% 6 8% 4 43% 22 37% 19
Risk/ 14% 7 8% 4 39% 20 39% 20
Hazard
Process 10% 5 4% 2 50% 26 37% 19
Self 8% 4 4% 2 36% 19 53% 28
Assessment
Education/ 17% 9 6% 3 42% 22 35% 18
Influence

* Percentages have been rounded to nearest whole number

Respondents were asked to comment on the reasons for changes to the
approaches used in their experience. Since many of the respondents
had over 20 years of experience, in some cases this referred to change
over an extended period. The overall increase in the use of the ap-
proaches is consistent with one comment I think that in general the
basis for the changes is the gradual implementation of modern regula-
tory approaches and methods. Other comments fell into six general
categories. These categories are provided below with some of the de-
tail provided in comments.

New regulation

A number of respondents noted that changes to the approaches used in
their area resulted from a new regulation. Initiators of new regulations
included

= Information or advice from an international agency or the regula-
tor from another country

= A directive from the head of agency, a commission or another
government agency

= A new area of supervision (e.g., safety culture)

Increased use of self-assessment

Respondents noted that the increase in the use of self-assessment came
from
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= The need to use self-assessment to meet safety culture require-
ments

= A better appreciation of usefulness of this approach

= The value of this approach in the face of limited resources

= Increased focus on licenseeso responsibility for safety and how it
demonstrates itself

Increased use of risk/hazard approach

Respondents commented that the increase in the use of the risk/hazard
approach was due to

= Limited resources (focus on most important safety areas)
= Agency policy

Experience/learning by the agency

Respondents commented that experience of other agencies or their
own agency resulted in learning that was applied via new approaches

= A different approach helped licensees to understand their role

= Increased effectiveness/improved performance/better use of re-
sources

» Changed standards in area/new information about area

Increased use of outcome approach

The respondents commented that the increase of use of the outcome
approach was due to an improvement in ease of specifying outcomes.

= Site specific designs make it is simpler to specify outcomes

An event led to the change

= A change was needed to address new plants
= A change was needed to address plant aging

6.2. Evaluation of approaches in each area of supervi-
sion

The 2011/12 report was based on survey results from experts in eight

areas of supervision. Respondents filled out questionnaires that asked

them to respond regarding one of these specific areas

= Management systems
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»= Maintenance

= Qperations

= Safety culture

= Plant life extension

= Major plant modifications
= Power up rates

= Construction

In this section the eight areas of supervision are discussed with regard
to:

= Rating of usefulness of approaches within areas of supervision

= Level of use and emphasis of each approach in each area of super-
vision

= Amount of change in the use of approaches by area of supervision

This provides a view of which approaches are considered to be most
useful in each area, the approaches most often used and emphasized in
each area of supervision, and whether the use of each approach has
been increasing or decreasing in the area.

6.2.1. Management Systems

Seven respondents reported on their experience in the area of man-
agement systems. Process based and education/influence approaches
were the most likely to be reported as heavily emphasized by respond-
ents in the management systems area (see Table 6.2.1). These two
approaches, along with an outcome based approach, were also rated as
very useful by the majority of respondents in this area. A facility-
based approach was reported as not used and not useful by the majori-
ty of respondents in the area of management systems. Respondents in
the area of management systems reported two very different opinions
regarding the education/influence approach. Four of the seven re-
spondents reported that this approach was emphasized and very useful
while the other three reported that it was not used and not useful®.

Some comments from the management systems experts included
A key principle of quality management is identifying the processes

needed for safe operation and understanding their interactions. This is
therefore a key part of the assessment of management systems.

20: The bi-modal response to the use and usefulness of education/influence in the area of
management was discussed during the meetings at participating agencies. There was agree-
ment that this represented a recognized difference in regulatory policy regarding management
supervision across agencies.
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Table 6.2.1: Management Systems Area: Usefulness, Use and Em-

phasis, Change in Use by Approach

Pre- Facility Outcome | Risk/ Process | Self Ed/
scriptive Hazard Assmnt. Influence
Usefulness
% | N| % Nl % N % % [N % Nl % N
Not 29% (2| 57% | 4| 14% | 1| 43% 0% | 0| 14% | 1| 43% |3
Useful
(4.5
Some- 29% [ 2| 14% | 1| 29% | 2| 29% 0% | 0| 43% (3| 0% |0
what
Useful
(©)
Very 43% | 3| 29% | 2| 57% | 4| 29% 100 | 7| 43% | 3| 57% | 4
Use- %
ful(1,2)
Use and Emphasi
% I[Nl % [N % [N % % |N % [N % | N
Never 14% | 1| 57% | 4| 29% | 2| 43% 14% | 1| 14% | 1| 43% |3
Used (0)
Some 57% | 4| 29% | 2| 43% | 3| 43% 29% | 2| 43% | 3| 0% |0
Empha-
sis
(1,2,3)
Heavy 29% | 2| 14% | 1| 29% | 2| 14% 57% | 4| 43% | 3| 57% | 4
Empha-
sis (4,5)
Change in Use
% |IN| % [N % |N % % % [N % |N
Not 14% | 1| 43% | 3| 29% | 2| 43% 0% |0 14% | 1| 29% |2
Used (0)
De- 0% [0] 29% | 2| 14% | 1| 14% 0% |0 14% | 1| 14% |1
crease in
Use
1.2)
No 57% | 4| 29% | 2| 29% | 2| 43% 100 | 7| 43% | 3| 29% | 2
Change %
in Use
@)
Increase | 29% [ 2| 0% | 0| 29% | 2| 0% 0% [0 29% | 2| 29% | 2
in Use
(4.5

* Percentages have been rounded to nearest whole number

The regulatory requirements regarding management systems are
overall general and the licensee and the regulator need to have more
knowledge about management systems than just knowing the regula-
tion. The licensees, for example, are expected to show and explain
how the management system is constructed, how it is developed, how
it is assessed (internal audits) and how the activities of the licensees
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benefit from the management system. The regulator needs to know
how the management system is constructed in order to make an effec-
tive assessment and discover discrepancies.

The management system provides for the control and monitoring of all
aspects related to operating facilities. This includes those that are
hazardous or of high risk. The element of risk/hazard analysis is criti-
cal in determining the required time frame for which corrective ac-
tions need to be implemented.

The approaches used (process, self-assessment, and educa-
tion/influence) were effective because the licensees were aware of the
opportunity for improving the management of their organizations in a
professional and modern way, and that this could bring positive re-
sults for their business and for nuclear safety.

For all management system processes it is important to know the out-
come in order to judge the effectiveness of the process in achieving
planned and desired results. For management systems a clear under-
standing of the outcomes is essential.

6.2.2. Maintenance

There were eight respondents in the area of maintenance (see Table
6.2.2). Two approaches, risk/hazard based and self-assessment, were
rated as heavily emphasized, increasing, and very useful by the major-
ity of respondents. An outcome-based approach was reported as heavi-
ly emphasized and very useful by the majority of respondents. A pre-
scriptive approach was rated as very useful by half of the respondents.

Some comments from the maintenance experts included

High maintenance backlogs will affect the safe operation of nuclear
power plants and have been a long-standing and prominent issue.
Action items have been raised to lower the high maintenance back-
logs. The less than successful outcome of this case was not due to the
combination of approaches but to the lack of attention paid by some
licensees.

The regulatory approach with regard to maintenance currently is fo-
cused on monitoring the effectiveness of maintenance, with special
emphasis on risk significant systems, structures and components. The
goal of the regulation is to reduce the number of functional failures
and unavailability time.
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Experience from other countries was used to check the status of do-
mestic plants. A new source of risk was identified without significant
effort to find it.

Table 6.2.2: Maintenance Area: Usefulness, Use and Emphasis,
Change in Use by Approach

Prescrip- | Facility Outcome | Risk/ Process Self Ed/
tive Hazard Assmnt | Influence
Usefulness

% N % % N % % N[ % % N
Not 25% | 2| 13% 0% | 0| 25% 38% | 3| 0% 25% | 2
Useful
(4,5)
Some- 25% | 2| 75% 38% | 3| 13% 50% | 4| 50% 63% | 5
what
Useful
(©)
Very 50% | 4| 13% 63% | 5| 63% 13% | 1| 50% 13% | 1
Use-
ful(1,2)

Use and Emphasis

% % % % % N % % N
Never 13% | 1| 13% 13% | 1| 0% 25% | 2| 13% 25% | 2
Used
©)
Some 63% | 5| 75% 13% | 1| 25% 38% | 3| 38% 50% | 4
Empha-
sis
(1,2,3)
Heavy 25% | 2| 13% 5% | 6| 75% 38% | 3| 50% 25% | 2
Empha-
sis (4,5)

Change in Use

% % % N| % % N| % % N
Not 13% | 1| 13% 13% | 1| 0% 25% | 2| 13% 25% | 2
Used
Q)
De- 13% | 1| 13% 0% (0] 0% 13% | 1| 0% 13% | 1
crease
in Use
1.2)
No 50% | 4| 63% 50% | 4| 38% 63% | 5| 25% 38% | 3
Change
in Use
3
In- 25% | 2| 13% 38% | 3| 63% 0% | 0| 63% 25% | 2
crease
in Use
(4,5)

* Percentages have been rounded to nearest whole humber
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6.2.3. Operations

There were eight respondents in the area of operations. Three ap-
proachesd risk/hazard, process, and self-assessmentd were reported
as heavily emphasized, having increased, and very useful by more
than half of the respondents in the area of operations (see Table 6.2.3).
Half of the respondents also rated a prescriptive approach as very use-
ful. Half of the respondents reported that an outcome based approach
was not useful.

Some comments from the operations experts included

In the operations area, analysis of operating experience feedback (na-
tional or world-wide), is an essential tool for both the regulator and
the licensee.

Many facilities have been operating for many years and the equipment
and processes have been inspected for many years. The continued
compliance of operations staff with the operators’ own operating
rules and processes is a major variable.

Aging of facilities continues to be an issue and, for this, more self-
assessment is required.
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Table 6.2.3: Operations Area: Usefulness, Use and Emphasis,
Change in Use by Approach

Pre- Facility Outcome | Risk/ Process Self Ed/
scriptive Hazard Assmnt. Influence
Usefulness

% | N % N % N| % N % % N % N
Not 25% | 2| 38% | 3| 50% | 4| 0% | O 38% 25% | 2| 25% | 2
Useful
(4,5)
Some- | 25% | 2| 63% | 5| 13% | 1| 25% | 2| 13% 25% | 2| 50% | 4
what
Useful
®)
Very 50% | 4| 0% | 0| 38% | 3| 75% | 6| 50% 50% | 4| 25% | 2
Use-
ful(1,2)

Use and Emphasis

% | N % Nl % N| % Nl % % N| %
Never 0% 0| 43% | 3| 29% | 2| 0% |0 13% 13% | 1| 29% | 2
Used
(0)
Some 71% | 5| 14% | 1| 29% | 2| 29% | 2| 25% 25% | 2| 57% | 4
Em-
phasis
(1,2,3)
Heavy | 29% | 2| 43% | 3| 43% | 3| 71% | 5| 63% 63% | 5| 14% | 1
Em-
phasis
(4.5

Change in Use

% [N % Nl % Nl % Nl % % Nl % N
Not 0% 0| 17% | 1| 17% | 1| 0% | 0| 17% 14% | 1| 0% | O
Used
©)
De- 14% | 1| 17% | 1| 17% | 1| 0% | 0| 0% 0% (0] 17% |1
crease
in Use
1.2
No 43% | 3| 67% | 4| 33% | 2| 33% | 2| 17% 14% | 1| 50% | 3
Change
in Use
@)
In- 43% | 3| 0% | 0| 33% |2|67% |4| 67% 71% | 5| 33% | 2
crease
in Use
(4.5

* Percentages have been rounded to nearest whole number
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6.2.4. Safety Culture

There were 10 respondents in the area of safety culture. Three ap-
proachesd process-based, self-assessment, and education/influenced
were reported as heavily emphasized, having increased, and very use-
ful in the area of safety culture (see Table 6.2.4). A fourth approach,
outcome-based, was reported as having increased in use and being
very useful. A prescriptive approach was reported as not useful by the
majority of respondents in this area.

Some comments from the safety culture experts included

The subject is still evolving; analysis of safety culture is still better
understood than ways to manage it.

As licensees have matured and developed expertise in this area there
is more focus on their ownership of issues. Also the tools and tech-
niques used to address safety culture have developed and the focus on
process as these have matured has increased.

There has been so much public discourse about the role of safety cul-
ture at Chernobyl, Challenger and other, more recent, high-profile
accidents that the public would see the agency as less credible if it
had not taken steps to address safety culture.

Although the approach gave a clear analysis of the safety culture is-
sues, it did not provide answers. That was up to the licensee.

It is important to back up the initial interaction/discussion on safety
culture with further regulatory attention to confirm that the licensees
are applying the lessons and that their actions demonstrate a good
safety culture.
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Table 6.2.4: Safety Culture Area: Usefulness, Use and Emphasis,

Change in Use by Approach

Pre- Facility Outcome | Risk/ Process Self Ed/
scriptive Hazard Assmnt. Influence
Usefulness

% [ N| % N| % N| % N| % % % N
Not 50% | 5| 20% | 2| 20% | 2| 33% | 3| 0% 0% 20% | 2
Useful
(4,5)
Some- | 30% | 3| 50% | 5| 30% | 3| 33% | 3| 20% 10% 20% | 2
what
Useful
®)
Very 20% | 2| 30% | 3| 50% | 5| 33% | 3| 80% 90% 60% | 6
Use-
ful(1,2)

Use and Emphasis

% [Nl % N| % N| % N| % % %
Never 30% | 3| 40% | 4| 10% | 1| 30% | 3| 0% 0% 10% | 1
Used
(0)
Some 70% | 7| 60% | 6| 60% | 6| 50% | 5| 40% 50% 40% | 4
Em-
phasis
(1,2,3)
Heavy 0% | 0| 0% |0Of 30% |3| 20% |2| 60% 50% 50% | 5
Em-
phasis
(4.5

Change in Use

% [Nl % Nl % N % Nl % % %
Not 30% | 3] 30% | 3| 10% | 1| 30% |3| 0% 0% 10% | 1
Used
©)
De- 10% | 1| 10% | 1| 10% | 1| 10% | 1| 10% 10% 0% |0
crease
in Use
1.2
No 40% | 4| 50% | 5| 20% | 2| 50% | 5| 40% 20% 40% | 4
Change
in Use
@)
In- 20% | 2| 10% | 1| 60% | 6| 10% | 1| 50% 70% 50% | 5
crease
in Use
(4.5

* Percentages have been rounded to nearest whole number
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6.2.5. Plant Life Extension

There were five respondents in the area of plant life extension. Facili-
ty-based and risk/hazard approaches were reported by the majority of
respondents as heavily emphasized and very useful in the area of plant
life extension (see Table 6.2.5). Prescriptive and self-assessment ap-
proaches were reported as very useful and as having increased in use
by the majority of respondents in this area. Education/influence was
reported as very useful in this area by the majority of respondents.

Some comments from the plant life extension experts included

A high degree of confidence is required that structures and compo-
nents that are difficult or impossible to access during normal opera-
tion and routine maintenance will remain fit for service for the pro-
posed extended operating life (i.e., there is one “shot” at certain in-
spections and assessments, they need to be comprehensive and of high

quality.)

Sometimes there are many requirements that are not prioritized so
that the licensee has to carry out many activities at the same time.
Prioritization would improve the focus on areas with a high impact on
safety.

The PSR process is intended to provide an adequate demonstration
that the plant remains safe when compared against modern standards
and that aging effects will not render the plant unsafe. This requires
the plant to be assessed by suitably qualified and experienced persons.

The agency issues guidance on age-related issues and operating expe-
riences based on domestic and international experiences. The licensee
expends considerable resources to renew its license and the regulator
invests a significant amount of resources in the review of the applica-

tion for license renewal. The cost varies depending on the complexity

of the case.
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Table 6.2.5: Plant Life Extension Area: Usefulness, Use and Em-

phasis, Change in Use by Approach

Prescrip | Facility Outcome | Risk/ Process Self Ed/

scrip- Hazard Assmnt. Influence

tive

Usefulness

% [Nl % N| % N[ % N| % % % N
Not 20% | 1| 20% | 1| 40% | 2| 20% | 1| 20% | 1| 0% 0% |0
Useful
(4,5)
Some- 0% | 0| 20% | 1| 20% | 1| 20% | 1| 40% | 2| 20% 0% |0
what
Useful
®)
Very 80% [ 4| 60% | 3| 40% | 2| 60% | 3| 40% | 2| 80% 100 |3
Use- %
ful(1,2)

Use and Emphasis

% [ N| % N % N[ % Nl % N[ % % N
Never 0% |[0| 0% |0]| 20% | 1| 0% |0| 20% | 1| 0% 20% |1
Used
(0)
Some 60% | 3| 40% | 2| 40% | 2| 40% | 2| 40% | 2| 60% 60% | 3
Empha-
sis
(1,2,3)
Heavy 40% | 2| 60% | 3| 40% | 2| 60% | 3| 40% | 2| 40% 20% | 1
Empha-
sis (4,5)

Change in Use

% | N % N % Nl % N % Nl % % N
Not 0% [0 0% |0| 20% | 1| 0% |O| 20% |1| 0% 20% | 1
Used
©)
De- 0% |[0] 0% |0| 0% |0| 0% |0| 0% |0| 0% 0% |0
crease
in Use
1.2
No 20% | 1| 60% |3|60% |3| 60% |3| 60% | 3| 40% 40% | 2
Change
in Use
@)
Increase | 80% | 4| 40% | 2| 20% | 1| 40% | 2| 20% | 1| 60% 40% | 2
in Use
(4.5

* Percentages have been rounded to nearest whole number
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6.2.6. Major Plant Modifications

There were eight respondents in the area of major plant modifications.
All of the approaches except a process-based approach were rated as
very useful by half or more of the respondents in the area of major
plant modifications (see Table 6.2.6). A risk/hazard approach was
reported as heavily emphasized, having increased, and very useful in
this area by half or more of the respondents. An outcome-based ap-
proach was reported as heavily emphasized and very useful by the
majority of respondents. A prescriptive approach was reported as hav-
ing increased by half of the respondents and as very useful by six of
eight respondents.

Some comments from the experts in major plant modifications includ-
ed

By focusing on the “obvious”, in this case new equipment and the
safety critical issues with that equipment, the regulator viewed the
case in the same way as the licensee and the vendor. This could result
in the regulator missing other areas of importance.

Although the outcome appears to have been clear to the regulator, the
direction given to the licensees was not worded as a regulatory re-
quirement to achieve certain clearly stated outcomes. This resulted in
some licensee actions that didn’t meet all the desired outcomes.

The advantage of emphasizing the outcome in this case allowed the
required benefit to be achieved at the least cost to the licensee. This
also prevented an inappropriate and ineffective technology for the
situation at hand from being used.
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Table 6.2.6: Major Plant Modification Area: Usefulness, Use and
Emphasis, Change in Use by Approach

Prescrip | Facility Outcome | Risk/ Process Self Ed/

scrip- Hazard Assmnt. Influence

tive

Usefulness

% | Nl % Nl % N % Nl % % % N
Not 0% |0] 0% |0 0% |0 0% |O| 25% 0% 25% | 2
Useful
(4,5)
Some- 25% | 2| 13% | 1| 0% |0O| 25% | 2| 38% 38% 25% | 2
what
Useful
®)
Very 75% | 6| 88% | 7| 100 | 8| 75% | 6| 38% 63% 50% | 4
Use- %
ful(1,2)

Use and Emphasis

% | Nl % Nl % N % Nl % % % N
Never 0% |0] 0% |0 0% |0 0% |O| 13% 13% 38% |3
Used
(0)
Some 63% | 5| 63% | 5| 38% | 3| 50% | 4| 75% 63% 50% | 4
Empha-
sis
(1,2,3)
Heavy 38% | 3| 38% | 3| 63% | 5| 50% | 4| 13% 25% 13% |1
Empha-
sis (4,5)

Change in Use

% [N % Nl % Nl % Nl % % % N
Not 0% (0] 0% [0 0% |0 0% | 0| 13% 13% 38% | 3
Used
©)
De- 13% | 1| 0% |[0| 0% |O0| 13% | 1| 0% 0% 0% |0
crease
in Use
1.2
No 38% [ 3| 88% |[7|71% |5| 25% | 2| 50% 75% 50% | 4
Change
in Use
@)
Increase | 50% | 4| 13% | 1| 29% | 2| 63% | 5| 38% 13% 13% |1
in Use
(4.5

* Percentages have been rounded to nearest whole number
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6.2.7. Power Up Rates

There were five respondents in the area of power up rates. A prescrip-
tive approach was reported as heavily emphasized and very useful in
this area (see Table 6.2.7). Risk/hazard, self-assessment, outcome-
based and education/influence approaches were also reported as very
useful by the majority of respondents. An increase in the use of a pro-
cess-based approach and of a self-assessment approach was reported
by the majority of the respondents in this area. A facility-based ap-
proach was reported as not useful by the majority of respondents.

Some comments from the power up rate experts included

The use of a prescriptive approach introduced certainty and predicta-
bility through a clear regulatory frame. The outcome oriented ap-
proach provided a certain degree of flexibility with regard to the spe-
cifics of the methodology to follow. This was augmented with the pro-
cess used by the licensee. Education/influence based approach sup-
ported the licensee’s independence from the vendor.

Using a prescriptive methodology as the main approach in a well-
defined process, with predictable actuations on the side of the licensee
or regulator is an option that contributes to the success of the project.
Additionally it is important to consider other elements in the process
(facility characteristics, risk or hazard insights, process and outcome
oriented approaches) to augment the scope and to increase the effec-
tiveness of the regulatory review.

The approach of the regulator was changed because the regulatory
body realized that it didn’t have enough resources to assess the power
up rate. It contracted with a research institute that used approaches
that differed from those of the regulatory body.

Everything worked well during the review, but an incident later that

vear taught us that the applicant’s ability to handle the power up rate
in a safe manner was not a good as we had estimated.
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Table 6.2.7: Power Up Rates Area: Usefulness, Use and Emphasis,
Change in Use by Approach

Prescrip | Facility Outcome | Risk/ Process Self Ed/
scrip- Hazard Assmnt. Influence
tive
Usefulness
% [Nl % N| % N[ % N| % N[ % N % N
Not 0% |0]| 60% |3| 0% |0| 20% | 1| 0% |0| 0% |O0| 0% |O
Useful
(4.5)
Some- 20% |1 0% |[O| 20% |1| 0% |O| 80% |4| 40% | 2| 40% | 2
what
Useful
@)

Very 80% 4| 40% | 2| 80% | 4| 80% | 4| 20% | 1| 60% | 3| 60% | 3
Use-
ful(1,2)

Use and Emphasis

% [N % N| % Nl % N| % N| % N| % N

o

Never 20% | 1| 40% 2| 0% [0O| 20% | 1| 0% 0% |[0]| 0%
Used

©)

o

Some 20% | 1| 40% | 2| 60% | 3| 80% |4| 100 | 5| 80% | 4| 80% | 4
Empha- %
sis

(1,2,3)

Heavy 60% | 3| 20% | 1| 40% (2| 0% |O| 0% |O| 20% |1| 20% |1
Empha-
sis (4,5)

Change in Use

% [Nl % [N % [N % [N % [N % [N % |N

Not 20% | 1| 40% | 2| 0% [O| 20% |1| 0% |O| 0% |[O| 0% |O
Used
0)

De- 20% | 1| 0% | 0| 20% |[1| 20% |1| 0% |O| 0% (O 0% |O
crease
in Use
1.2)

No 40% | 2| 60% | 3| 40% | 2| 20% | 1| 20% | 1| 40% | 2| 60% |3
Change
in Use

(©)

Increase | 20% | 1| 0% | 0| 40% | 2|40% | 2| 80% |4| 60% | 3| 40% | 2
in Use
(4,5)

* Percentages have been rounded to nearest whole number
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6.2.8. Construction

There were three respondents in the area of construction. They all rat-
ed risk/hazard, process-based, self-assessment, and educa-
tion/influence as heavily emphasized (see Table 6.2.8). Two of three
reported that outcome-based was heavily emphasized. Process-based,
self-assessment based, and education/influence-based approaches
were reported as having increased by two of the three respondents. All
of the respondents rated risk/hazard-based, process-based, and self-
assessment-based approaches as very useful. Two of the three rated a
prescriptive approach as very useful.

Some comments from the construction experts included

In a new build situation the regulator has to maintain an appropriate
level of resource to properly regulate the operating fleet and grow the
organization to take into account the resource demands of the new
build. Also, early engagement has been our policy which means get-
ting new resources into the organization early.

By exploring the licensee’s proposed site based construction organi-
zation surveillance procedure and inviting the design authority to ex-
plain how they intended to provide intelligent customer oversight of
the sites activities the licensee came to recognize weakness in their
proposed arrangements and implemented changes before construction
commenced.
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Table 6.2.8: Construction Area: Usefulness, Use and Emphasis,
Change in Use by Approach

Prescrip | Facility Outcome | Risk/ Process Self Ed/

scrip- Hazard Assmnt. Influence

tive

Usefulness

% | N % N % Nl % N % % N % N
Not 33% (1] 0% [0 0% (O 0% |O| 0% 0% |0| 0% |O
Useful
(4.5
Some- 0% | 0| 67% | 2| 67% | 2| 0% |0| 0% 0% | 0| 67% | 2
what
Useful
@)
Very 67% | 2| 33% | 1| 33% | 1| 100 | 3| 100 100 | 3] 33% |1
Use- % % %
ful(1,2)

Use and Emphasis

% | N % N % Nl % N % % N % N
Never 0% [0 0% [0 0% (O 0% |O| 0% 0% |[0| 0% |O
Used
(0)
Some 67% | 2| 67% | 2| 33% | 1| 0% | 0| 0% 0% (0] 0% |O
Empha-
sis
(1,2,3)
Heavy 33% | 1| 33% | 1| 67% | 2| 100 | 3| 100 100 | 3| 100 |3
Empha- % % % %
sis (4,5)

Change in Use

% | N % Nl % Nl % Nl % % Nl % N
Not 0% (0] 0% |[Of 0% (O 0% |O| 0% 0% |0 0% |O
Used
(0)
De- 33% | 1] 0% |0 0% (0| 0% |0| 0% 0% |0 0% |O
crease
in Use
1.2)
No 67% | 2| 100 | 3| 67% | 2| 50% | 1| 33% 33% [ 1] 33% |1
Change %
in Use
@)
Increase | 0% | 0| 0% | 0| 33% | 1|50% |1| 67% 67% | 2| 67% |2
in Use
(4.5

* Percentages have been rounded to nearest whole number
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7. Discussion of specific approaches

In this section each of the seven approaches is discussed separately
with regard to the definitions of the approach and what respondents
reported about the usefulness of the approach. In particular, this sec-
tion provides an overview of the ratings and specific comments re-
garding the usefulness of each approach. The use and emphasis, and
changes in the use of the approach, are then provided overall.

Although these approaches are presented separately here, participants
in the 2011/12 study noted that there are interactions among the ap-
proaches that are not captured by looking at them separately. For ex-
ample, a self-assessment approach usually relies on outcome and pro-
cess approaches (see Section 3.1 for a discussion of the dynamic na-
ture of the regulatory process).

7.1. Prescriptive

Definition: A prescriptive approach establishes specific requirements
for conducting activities including technical solutions.

The majority of respondents (85%) reported that the definition for a
prescriptive approach was clear (see Table 7.1). The main suggestion
for improvement was to provide examples for this approach specific to
each area of supervision. However, in the discussion of the case study
examples and the comments about the usefulness of the approach the
term prescriptive approach seemed to refer to three different aspects of
regulatory supervision

= clear and detailed requirements (such as design basis require-
ments, requirements based on a deterministic analysis or well es-
tablished international standards),

= arigid set of requirements that lack flexibility, are inefficient and
reduce licensee responsibility for safety,

= the use of regulatory authority to resolve issues.

Although respondents seemed comfortable referencing all of these
aspects in discussing a fiprescriptive approacho, it may be useful to
consider some revision to reflect these differences. The discussions of
prescriptive approaches during the meetings at agencies led to a dis-
cussion of the use of mandatory regulations in the nuclear industry.
That discussion is provided in fiSidebar 7.1: Mandatory regulationso.
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Table 7.1: Prescriptive Approach: Clarity, Usefulness, Use and

Emphasis, Change in Use

Clarity of Definition

Per cent N
Not Clear (4,5) 15% 8
Somewhat 11% 6
Clear (3)
Clear (1,2) 74% 40

Usefulness

Per cent N
Not Useful 24% 13
(4,5)
Somewhat 22% 12
Useful (3)
Very Useful 54% 29
(1.2)

Use and Emphasis

Per cent N
Never Used (0) 11% 6
Some Empha- 60% 32
sis (1,2,3)
Heavy Empha- 28% 15
sis (4,5)

Change in Use

Per cent N
Not Used (0) 11% 6
Decrease in 11% 6
Use (1,2)
No Change in 43% 23
Use (3)
Increase in Use 34% 18

(4,5)

*Percentages have been rounded to the nearest whole humber
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Sidebar 7.1 Mandatory regulation in the nuclear industry

Discussions of and comments on the prescriptive approach explored
the question of the extent to which the regulator imposes mandatory
requirementsd when such requirements are appropriate, and what
some of the implications of mandatory requirements are for regulatory
supervision. The importance of the regulatords authority to unequivo-
cally enforce requirements and shut down unsafe reactors was also
stressed in these discussions.

In the discussion of prescriptive regulation at one agency, there was a
discussion of whether prescriptive was actually an independent ap-
proach or whether it was just a level of mandatory requirements in
each of the approaches. It was suggested that the level could vary
from fully mandatory (no choices, you 6shalld in detail, no discretion)
to mid-level (some choices about when and how or an opportunity to
ask for review of different option) to no prior requirement (do it and
then explain why it is safe). The general consensus was that this regu-
lator was at the mid-level but that some areas were very high on the
mandatory scale and some much lower. Things discussed as influenc-
ing the level included

= Known parameters

= Level of risk

= Direct safety link

= New facility versus existing facility (grandfathering)
= Plant life cycle

In another discussion a problem with mandatory guidelines was based
on experience with another industry. On-going safety problems were
created by having mandatory (prescriptive) requirements that the op-
erator followed without an underlying focus on safety. The industry
preferred to be told what to do and not be responsible for assuring
safety, only responsible for following rules. Poor safety performance
in this industry resulted in lessons learned regarding the need for in-
dustry being responsible for their own safety goals. A similar com-
ment came up in another discussiond that personal responsibility for
safety and a safety culture are more important to safety than lots of
prescriptive rules.

In contrast to this discussion, the importance of having some mandato-
ry guidelines was often stressed. One participant commented that

ANY requirement could be seen as mandatory and prescriptive, yet
regulation is necessary and all regulation sets some requirements.

A related comment stressed the need for mandatory requirements in

SSM 2013:29 85




specific cases.

Formal enforcement can be very effective in providing focus to an
inefficient or unwilling licensee. It can also ensure that a timely and
appropriate response is made to serious issues where there may be
objections from the licensee. When used responsibly it can drastically
reduce the necessary effort required for the regulator to achieve reso-
lution of issues and provides positive audit ability of regulatory inter-
vention.

7.1.1. Usefulness of approach

Over half (54%) of the respondents reported that a prescriptive ap-
proach was very useful and another 22% reported that this approach
was somewhat useful. 24% of respondents reported that the approach
was not useful in their area of supervision. Three themes regarding the
usefulness of a prescriptive approach were reflected in the comments
on this approach; that this approach provided clear and detailed re-
quirements, that a prescriptive approach was rigid, inefficient, and
inflexible, and that a prescriptive approach was useful to bring closure
when licensees and regulatory staff disagree. These themes corre-
sponded to the findings from the 2003/04 study on the benefits and
difficulties of prescriptive strategies. In that study the clarity of pre-
scriptive requirements, especially for technical areas, was often men-
tioned as an advantage. A major disadvantage of prescriptive ap-
proaches was their lack of flexibility. In addition, several of the inter-
viewees from the 2003/04 study noted the use of prescriptive approach
for action and closure. These same themes emerged in the 2012/13
study, a selection of comments is provided below.

Clear and detailed requirements

Precise requirements in area best achieved with prescriptive ap-
proach.

The goal setting approaches used in nuclear regulation are under-
pinned by quite prescriptive international standards and codes of
practice without which regulation would be impossible.

Useful in equipment which is highly standardized with detailed indus-
try standards endorsed by regulation.

Comments also included that more technical areas are more prescrip-

tive, more fihuman sideo and organizational less prescriptive, and that
regulation has changed as the industry has matured.
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Some issues, like management systems, may deserve a different regu-
latory approach compared with more technical issues. But this re-
quires, again, conviction and capacity to use different regulatory
strategies, in order to motivate, influence, and convince.

The original deterministic nature of designing plants led to prescrip-
tive regulation. Now when you change the technology or area you can
use another approach. Mechanical devices are still deterministic (and
prescriptive) but broader systems will use a different approach.

Rigid, inefficient, and places responsibility for safety on the regulator

Specification of maintenance may not allow sufficient flexibility for
novel events, infrequently used equipment or an aging plant.

Too much reliance can take away licensee flexibility.
Too much reliance can put responsibility on regulator.

Great caution should applied when using in a new area (e.g., for a
new technique).

A problem with starting with more mandatory requirements is that you
can get boxed into a solution that isn 't optimal.

A completely prescriptive regulatory approach for maintenance of
operating NPPs would be possible based on recommendations of
manufacturers, operating experience and other sources of infor-
mation. However, the agency decided against this type of approach
based on experience that some of these activities were unnecessary,
time consuming and, sometimes, very expensive with no benefit to
safety. It was decided that it was more effective to establish a perfor-
mance-based and risk informed regulation. Only in specific cases, in
which the experience so recommended, are prescriptive rules estab-
lished.

Exertion of regulatory authority

A prescriptive approach may be useful in fostering a response from
licensees. It is essential that licensees be convinced of the need to
promote a strong safety culture in their installation.

May be needed to get results.
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The regulation is a tool to use to get the licensee to modernize the
plants.

The use of a regulatory power is a last resort. The only advantage is
that the regulator can demonstrate it can compel the licensee to stop
and not restart until it has taken appropriate corrective action.

The reported usefulness of this approach varied across the eight areas
of supervision (see Appendix 5, Table 1). Respondents in six areas
reported a high level of usefulness for a prescriptive approach; plant
life extension, maintenance, operations, major plant modification,
power up rates, and construction. Half of the respondents in the area
of safety culture reported that this approach was not useful.

7.1.2. Use, emphasis, and change in use of prescriptive ap-
proach

A prescriptive approach was reported as used by almost 90% of re-
spondents across all areas of supervision (see Table 7.1). This ap-
proach was reported as having some emphasis by about 60% of re-
spondents and a heavy emphasis by about 30% of respondents. Re-
spondents were most likely to report that there was no change in the
use of a prescriptive approach in their area (43%), with 34% reporting
an increase in use and 11% reporting a decrease in use. Although a
number of interviewees in the 2003/04 study suggested that there was
a decrease in the use of this approach, this was not reflected in the
findings from the 2012/13 study.

The reported use, emphasis and change of this approach varied across
the eight areas of supervision (see Appendix 5, Table 1). Power up
rates was the only area where the majority of respondents reported a
heavy emphasis on a prescriptive approach. Respondents in two areas,
plant life extension and major plant modifications, reported an in-
crease in the use of this approach.

7.2. Facility

Definition: A facility-based approach determines the safety require-
ments for each licensee through individual assessment of its design
and operation, considering the unique history of each facility.

Almost 90% of respondents reported that the definition was somewhat
clear to very clear (see Table 7.2). There were no suggestions regard-
ing changes to the wording of the definition, however, as with other
approaches, there were several comments that examples specific to
each area of supervision would have been helpful.
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Table 7.2: Facility Approach: Clarity, Usefulness, Use and Em-
phasis, Change in Use

Clarity of Definition

Per cent N
Not Clear (4,5) 11% 6
Somewhat 23% 16
Clear (3)
Clear (1,2) 59% 32

Usefulness

Per cent N
Not Useful 26% 14
(4,5)
Somewhat 39% 21
Useful (3)
Very Useful 35% 19
(1.2

Use and Emphasis

Per cent N
Never Used (0) 26% 14
Some Empha- 49% 26
sis (1,2,3)
Heavy Em- 25% 13
phasis (4,5)

Change in Use

Per cent N
Not Used (0) 19% 10
Decrease in 10% 5
Use (1,2)
No Change in 62% 32
Use (3)
Increase in 10% 5
Use (4,5)

*Percentages have been rounded to the nearest whole number

7.2.1. Usefulness of approach

About one third of the respondents reported that a facility approach
was very useful in their area of supervision and another 39% reported
that this approach was somewhat useful. 26% of respondents reported
that the approach was not useful in their area of supervision. Many of
the comments on a facility approach noted that overarching regula-
tions were more effective than focusing on a specific facility. Others
suggested that there is a need for both general requirements and re-
quirements that are specific to a plant. A number of comments provid-
ed instances when plant specific requirements were useful.

Overarching regulations
Requirements in this area are not dependent on facility type.
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The agency has moved away from this approach over the past decade
or so and moved to generic technical specifications to the extent pos-
sible for each site, which seems to be working fine. Within the agen-
cy’s current regulatory philosophy, it’s very difficult to imagine site-
specific technical specifications that would address unique aspects of
a plant’s safety culture.

Both general and site specific approaches needed

Ultimately all regulation has to be facility specific though the regula-
tor does not make facility specific requirements it requires the licensee
to develop facility specific requirements. Common themes across fa-
cilities, e.g., training, operating rules, operational feedback, etc. have
resulted in more cross cutting regulatory strategies leading to better
consistency and sharing good practice.

Consistent approaches are generally taken across the fleet rather than
being tailored to particular facilities. Whilst some account may be
taken of facility variation, this is not a primary influence.

Only in specific situations or problems in a NPP is the supervision
based on a facility approach. It seems better to establish general rules
or requirements that apply to all licensees.

Reasons for using a facility approach
Necessary to adapt requirements to specific plant in this area.

Context is always important to consider. The context shall always be
applied in both technical and organizational areas of regulation.

It is understood that the LR (license review) should be facility specific.
The Agency conducts its license review based on the applicant’s li-
cense review application, which is tailored to its particular facility.

Apart from those obviously dependent on the technology, e.g., PWR,
BWR, there are certain elements of the assessment of a power up rate
that need to be considered such as the specificities of the plant, mostly
arising from site criteria, and aging.

The reported usefulness of this approach varied across the eight areas
of supervision (see Appendix 5, Table 2). Half or more of the re-
spondents in the areas of major plant modification and plant life ex-
tension reported this approach as very useful. This approach was re-
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ported as not useful by the majority of respondents in the areas of
management systems and power up rates.

7.2.2. Use, emphasis, and change in use of facility approach

A facility approach was reported as used by about 75% of respondents
across all areas of supervision (see Table 7.2). This was the lowest
reported use rate of any of the approaches. The facility approach was
reported as having some emphasis by about 50% of respondents and a
heavy emphasis by about 25% of respondents. Respondents were most
likely to report that there was no change in the use of a facility ap-
proach in their area (62%), with 10% reporting an increase in use and
10% reporting a decrease in use.

The reported use, emphasis and change of this approach varied across
the eight areas of supervision (see Appendix 5, Table 2). This ap-
proach was reported as heavily emphasized by the majority of re-
spondents in the area of plant life extension.

7.3. Outcome

Definition: An outcome approach establishes specific performance
goals or outcomes for licensees to attain but does not specify how they
shall be attained. Licensees determine how they will conduct their
work activities.

The majority of respondents (over 90%) reported that the definition
was somewhat clear to very clear (see Table 7.3). One suggestion,
which was also made in the 2003/04 study, was that this approach
should be renamed as fiperformanced. As with other approaches, there
were several comments that examples specific to each area of supervi-
sion would have been helpful.

7.3.1. Usefulness of approach

Almost 60% of the respondents reported that an outcome approach
was very useful in their area of supervision and another 20% reported
that this approach was somewhat useful. Twenty per cent of respond-
ents reported that the approach was not useful in their area of supervi-
sion. A number of respondents commented on the usefulness of this
approach in improving plant performance. Another frequent comment
was that this approach places the primary responsibility on the licen-
see. Others commented that there were often difficulties in finding
appropriate outcome measures in their area of supervision.
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Table 7.3: Outcome Approach: Clarity, Usefulness, Use and

Emphasis, Change in Use

Clarity of Definition

Per cent N
Not Clear (4,5) 9% 5
Somewhat 26% 14
Clear (3)
Clear (1,2) 65% 35

Usefulness

Per cent N
Not Useful 20% 11
(4,5)
Somewhat 20% 11
Useful (3)
Very Useful 59% 32
1.2)

Use and Emphasis

Per cent N
Never Used (0) 13% 7
Some Empha- 40% 21
sis (1,2,3)
Heavy Empha- 47% 25
sis (4,5)

Change in Use

Per cent N
Not Used (0) 12% 6
Decrease in 8% 4
Use (1,2)
No Change in 43% 22
Use (3)
Increase in Use 37% 19

(4,5)

*Percentages have been rounded to the nearest whole number

Improving plant performance
Whatever the licensees do, the objective is to maintain the SSCs safe

and reliable operation. The outcome is the final indicator of the effec-

tiveness of the maintenance program.

For all management system processes it is important to know the out-

come so as to judge the effectiveness of the process in achieving

planned and desired results. For management systems a clear under-
standing of the outcomes is essential.

Particularly useful for mature licensees, where specific outcomes are
sought once a base level has been reached.
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Responsibility for performance placed with licensee
Licensee responsible for safety.

Applicant must demonstrate that the effects of aging will be managed.

The outcome approach gives more pressure on the licensee to be the
first responsible for safety of the NPP.

Difficulties of finding good outcome measures

It is difficult to establish, at least in the short term, expected outcomes
in shared values and assumptions. Maybe at the beginning of an or-
ganizational change some expected outcomes could be established on
the artefacts level, on the behaviours.

Not easy to establish goals in license renewal area.

The reported usefulness of the outcome based approach varied by area
of supervision (see Appendix 5, Table 3). This approach was reported
as very useful by half or more of the respondents in the areas of man-
agement systems, maintenance, major plant modifications, power up
rates, and safety culture. An outcome-based approach was reported as
not useful by half of the respondents in the area of operations.

7.3.2. Use, emphasis, and change in use of outcome approach

An outcome approach was reported as used by over 85% of respond-
ents across all areas of supervision (see Table 7.3). The outcome ap-
proach was reported as having some emphasis by about 40% of re-
spondents and a heavy emphasis by about 47% of respondents. Re-
spondents were most likely to report that there was no change in the
use of an outcome approach in their area (43%), with 37% reporting
an increase in use and 8% reporting a decrease in use.

The reported use, emphasis, and change of this approach varied by
area of supervision (see Appendix 5, Table 3). The majority of re-
spondents in three areas, maintenance, construction, and major plant
modifications, reported that an outcome-based approach was heavily
emphasized. This approach was reported as increasing by the majority
of respondents in the area of safety culture.
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7.4. Risk/Hazard

Definition: A determination of the risk or hazard associated with an
area is used to evaluate the appropriate level of regulatory attention.

= Arisk approach uses a specific methodology including probability
and potential for harm to identify areas of greatest risk. These ar-
eas receive priority for regulatory attention.

= A hazard approach uses specific criteria for the identification of
areas of greatest potential for harm and these areas receive pri-
ority for regulatory attention.

Eighty-five per cent of respondents reported that the definition of a
risk/hazard approach was somewhat clear to very clear (see Table
7.4). Some respondents commented that although this type of analysis
is done at their agency, it is used for safety evaluation, not for priori-
tizing regulatory supervision. As with other approaches, there were
several comments that examples specific to each area of supervision
would have been helpful.

7.4.1. Usefulness of approach

Sixty per cent of the respondents reported that a risk/hazard approach
was very useful in their area of supervision and another 21% reported
that this approach was somewhat useful. Nineteen per cent of re-
spondents reported that the approach was not useful in their area of
supervision. Comments on the usefulness of a risk/hazard approach
fell into three main categories; comments about the use of this ap-
proach to focus regulatory attention, comments about the use of this
approach to improve safety performance, and comments about diffi-
culties with the methods used in this approach. Examples of com-
ments are provided below.

Using a risk/hazard approach to focus regulatory attention
This approach is very useful whenever we need to make a regulatory

decision. Both consequence and probability needs to be considered
and the full spectrum of this issue also needs to be addressed.
Risk informed approach is key to proportionate regulation.

The risk/hazard approach gives the opportunity to prioritize the safety
actions.

Using a risk/hazard approach to improve safety performance
Can originate important data to improve plant performance.
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Risk informed approach influences outcome measures.

Table 7.4: Risk/Hazard Approach: Clarity, Usefulness, Use and
Emphasis, Change in Use

Clarity of Definition

Per cent N
Not Clear (4,5) 13% 7
Somewhat 15% 8
Clear (3)
Clear (1,2) 70% 38

Usefulness

Per cent N
Not Useful (4,5) 19% 10
Somewhat Use- 21% 11
ful (3)
Very Useful 60% 32
1.2)

Use and Emphasis

Per cent N
Never Used (0) 13% 7
Some Emphasis 42% 22
(1,2,3)
Heavy Empha- 45% 24
sis (4,5)

Change in Use

Per cent N
Not Used (0) 14% 7
Decrease in Use 8% 4
1.2)
No Change in 39% 20
Use (3)
Increase in Use 39% 20
(4,5)

*Percentages have been rounded to the nearest whole number

Difficulties with method used for risk/hazard based

It should be used jointly with other approaches. Sometimes the results
of Risk Probability analysis are over estimated, without considering
the hypotheses assumed, limitations of this analysis and uncertainties.

The risk of a risk informed approach is that, as resources always are
scarce, the less risky areas get no attention, for either licensees or
regulators.

In six areas of supervisiond maintenance, operations, plant life exten-
sion, major plant modifications, power up rates and constructiond this
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approach was rated as very useful by over 60% of respondents (see
Appendix 5, Table 4). Respondents in the areas of management sys-
tems and safety culture were less likely than those in other areas to
report that this approach was very useful.

7.4.2. Use, emphasis, and change in use of risk/hazard ap-
proach

A risk/hazard approach was reported as used by over 85% of respond-
ents across all areas of supervision (see Table 7.4). The risk/hazard
approach was reported as having some emphasis by about 42% of re-
spondents and a heavy emphasis by about 45% of respondents. Re-
spondents were equally likely to report that there was no change in the
use of a risk/hazard approach or that there was an increase in the use
of this approach in their area. About 8% reported a decrease in use.

Use, emphasis and change varied across the eight areas of supervision
(see Appendix 5, Table 4). In maintenance, operations, plant life ex-
tension, major plant modifications and construction over 60% of re-
spondents reported this approach as heavily emphasized. In four of
those areasd maintenance, operations, major plant modification and
constructiond the majority of respondents also reported that the use of
this approach increased in their experience. Respondents in the areas
of management systems, safety culture and power up rates were less
likely than those in other areas to report that this approach was heavily
emphasized.

7.5. Process

Definition: A process approach identifies specific key processes that
lead to safe performance and requires licensees to establish and im-
plement these processes effectively.

The over 90% of respondents reported that the definition of a process
based approach was somewhat clear to very clear (see Table 7.5). As
with other approaches, there were several comments that examples
specific to each area of supervision would have been helpful.

7.5.1. Usefulness of approach

Almost 55% of the respondents reported that a process based approach
was very useful in their area of supervision and another 30% reported
that this approach was somewhat useful (see Table 7.5). Seventeen per
cent of respondents reported that the approach was not useful in their
area of supervision. The most often made comment referred to the
value of this approach in assuring good safety management. A com-
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ment made by two respondents was that this approach requires a high
level of expertise.

Table 7.5 Process Approach: Clarity, Usefulness, Use and Em-
phasis, Change in Use

Clarity of Definition

Per cent N
Not Clear (4,5) 7% 4
Somewhat 28% 15
Clear (3)
Clear (1,2 65% 35

Usefulness

Per cent N
Not Useful 17% 9
(4,9)
Somewhat 30% 16
Useful (3)
Very Useful 54% 29
(4.5)

Use and Emphasis

Per cent N
Never Used 11% 6
1,2)
Some Empha- 44% 24
sis (1,2,3)
Heavy Empha- 44% 24
sis (4,5)

Change in Use

Per cent N
Not Used (0) 10% 5
Decrease in 4% 2
Use (1,2)
No Change in 50% 26
Use (3)
Increase in Use 37% 19
(4,9)

*Percentages have been rounded to the nearest whole number

Critical approach for safety management

A key principle of quality management is identifying the processes
needed for safe operation and understanding their interactions. This is
therefore a key part of the assessment of management systems.

Proved to be an effective way of defining key elements to be consid-

ered. It also helps to systematically address these elements and pro-
vide means to avoid erratic behaviours.
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The process for making self-assessment decisions in design modifica-
tions is an important issue that regulators should review in order to
see how the licensee takes into account safety problems that are dis-
covered during plant operations.

Requires a high level of expertise

It is difficult and requires a high level of expertise. Sometimes it is
uncomfortable because of the uncertainty along the process—does not
give black and white answers.

Gives good results when the licensee is engaged.

All of the respondents in the area of management systems reported
this approach as very useful (see Appendix 5, Table 5). In addition,
the majority of respondents in three areasd operations, safety culture,
and constructiond reported that the process-based approach was very
useful in their area.

7.5.2. Use, emphasis, and change in use of process approach

A process based approach was reported as used by almost 90% of re-
spondents across all areas of supervision (see Table 7.5). The process
based approach was reported as having some emphasis by about 44%
of respondents and a heavy emphasis by about 44% of respondents.
The majority of respondents reported that there was no change in the
use of a process based approach (50%). About 37% of respondents
reported an increase in the use of this approach in their area. About
4% reported a decrease in use.

More than half of the respondents in three areasd operations, safety
culture, and constructiond reported that the process-based approach
was heavily emphasized and increasing in use (see Appendix 5, Table
5). The majority in management systems reported that a process ap-
proach was heavily emphasized. Respondents in the area of power up
rates reported an increase in the use of this approach.

7.6. Self-Assessment

Definition: Licensees develop and implement self-assessment pro-
grams including the identification of both good practices and problem
areas needing improvement, internal reviews and follow up. The regu-
lator evaluates the licensee self-assessment program, reviews the re-
sults of the licensee assessments, and selectively inspects the licen-
sees’ follow up on self-assessment results.
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The majority of respondents (over 90%) reported that the definition of
a self-assessment approach was somewhat clear to very clear (see Ta-
ble 7.6). As with other approaches, there were several comments that
examples specific to areas of supervision would have been helpful.

Table 7.6: Self-Assessment Approach: Clarity, Usefulness, Use and
Emphasis, Change in Use

Clarity of Definition

Per cent N
Not Clear (4.5) 7% 4
Somewhat 20% 11
Clear (3)
Clear (1,2 72% 39

Usefulness

Per cent N
Not Useful (4,5) 6% 3
Somewhat Use- 30% 16
ful (3)
Very Useful 65% 35
1.2)

Use and Emphasis

Per cent N
Never Used (0) 7% 4
Some Emphasis 46% 25
(1,2,3)
Heavy Empha- 46% 25
sis (4,5)

Change in Use

Per cent N
Not Used (0) 8% 4
Decrease in Use 4% 2
1.2
No Change in 36% 19
Use (3)
Increase in Use 53% 28
(4,5)

*Percentages have been rounded to the nearest whole number

7.6.1. Usefulness of approach

Sixty five per cent of the respondents reported that a self-assessment
based approach was very useful in their area of supervision and anoth-
er 30% reported that this approach was somewhat useful. 6% of re-
spondents reported that the approach was not useful in their area of
supervision. Common types of comments on the usefulness of this
approach were that it was a key to supporting continuous improve-
ment, it places responsibility on the licensee, and that it should be
used in conjunction with other approaches and checked by the regula-
tor.
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Promoting continuous improvement

Self-assessment is a practice which should be used by licensees to
promote continual improvement. The output can give confidence that
licensee’s systems are being monitored.

It is always very useful and important that the licensee has the will-
ingness, the good attitude and the capability to initiate by itself an
honest self-assessment process on safety culture. This shows, by itself,
a good attitude toward safety improvement even when facing very
delicate and sensitive issues.

Placing responsibility on the licensee

This is self-evident. At the end of the day safe operation of the facility
is the responsibility of the licensee and they have to assure themselves
of the areas needing improvement. This is an area where the regulator
is looking for increased leverage.

The internal challenge function is key for efficient and independent
regulation.

The self-assessment approach obliges the licensee to make the safety
analyses and assess them before discussing with the regulatory body.

Should be used with other approaches and monitored by the regula-
tor

The regulator should check the plant self-assessment and use it in
conjunction with other approaches.

The regulator must agree with the licensee’s self-assessments.

Self-assessment should be in any process aiming at “quality” in tech-
nical and organizational matters. In all answers above the use of self-
assessment as part of a quality loop has to a large part been experi-
enced and reviewed. But as a regulatory approach on its own, no.

Reported usefulness of a self-assessment approach was high across
areas of supervision (see Appendix 5, Table 6). More than half of all
respondents reported this approach as very useful in all areas except
management systems.
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7.6.2. Use, emphasis, and change in use of self-assessment
approach

A self-assessment based approach was reported as used by about 92%
of respondents across all areas of supervision (see Table 7.6). The
self-assessment based approach was reported as having some empha-
sis by about 46% of respondents and a heavy emphasis by about 46%
of respondents. The majority of respondents reported that there was an
increase in the use of a self-assessment approach (53%). This was the
only approach where the majority of respondents reported an increase
in use. About 36% of respondents reported no change in the use of this
approach in their area. About 4% reported a decrease in use.

In four areas, maintenance, operations, safety culture, and construction
more than half of the respondents reported that this approach was
highly emphasized and had increased (see Appendix 5, Table 6). More
than half of all respondents indicated that the use of this approach had
increased in all areas except management systems and major plant
modifications.

7.7. Education/Influence

Definition: The regulator provides information and training opportu-
nities for the industry—including workshops, feedback, research re-
sults, and other information—in order to improve industry perfor-
mance.

The majority of respondents (almost 85%) reported that the definition
of an education/influence based approach was somewhat clear to very
clear (see Table 7.7). However, there were more comments about dif-
ficulties with the definition and understanding of this approach during
the meetings at the agencies than with any other approach. Of particu-
lar interest were discussions regarding the appropriate role of the regu-
lator with regard to three regulator behaviours that could be consid-
ered different aspects of this approach; education/training of licensees,
promoting certain activities/programs to licensees and providing in-
formation to licensees. This discussion is summarized in Sidebar 7.7:
Communicationd information, education, influence, and promotion.

As with other approaches, there were several comments that examples
specific to each area of supervision would have been helpful.

7.7.1. Usefulness of approach

Almost 46% of the respondents reported that an education/influence
approach was very useful in their area of supervision and another 33%
reported that this approach was somewhat useful. 21% of respondents
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reported that the approach was not useful in their area of supervision
(see Table 7.7). Most comments referred to either the value of this
approach as a key tool for regulators or to a preference to limiting this
approach to information sharing. Other comments included that this
approach requires a great deal of expertise on the part of regulators
and that the success of this approach depends upon licensee ac-
ceptance.

Table 7.7: Education/Influence Approach: Clarity, Usefulness, Use
and Emphasis, Change in Use

Clarity of Definition

Per cent N
Not Clear (4,5) 15% 8
Somewhat 17% 9
Clear (3)
Clear (1,2) 68% 36

Usefulness

Per cent N
Not Useful (4,5) 21% 11
Somewhat Use- 33% 17
ful (3)
Very Useful 46% 24
1.2)

Use and Emphasis

Per cent N
Never Used (0) 23% 12
Some Emphasis 43% 23
(1,2,3)
Heavy Empha- 34% 18
sis (4,5)

Change in Use

Per cent N
Not Used (0) 17% 9
Decrease in Use 6% 3
12)
No Change in 42% 22
Use (3)
Increase in Use 35% 18
(4,9)

*Percentages have been rounded to the nearest whole number

SSM 2013:29 102




Sidebar 7.7: Communicationd information, education, influence,
and promotion

Discussions suggested that policies and expectations regarding the
types of communication and interactions between licensees and regu-
lators differed across agencies. Four types communication/interaction
were discussed

= Provision of information

=  Education
= Influence
=  Promotion

Different aspects of communication of information were mentionedd
communication of important events (e.g., international experience,
events, new research findings) and communication with licensees
(meetings, seminars). In addition to communication between regula-
tors and licensees, the importance of communication with contractors
and other regulators (e.g., environmental or health and safety) was
mentioned. An example was provided of conflicting requirements be-
tween an agency focused on workplace safety that wanted low levels
of chemical storage and the need to have high levels of that chemical
available to ensure safety at the facility.

One practice offered as having improved communication was a post-
inspection meeting between the licensee and the regulator that fo-
cused, in part, on the level of trust between the licensee and the regu-
lator. This has changed the way they do business, making sure it is
clear at the technical level and that behaviour problems are addressed.
In particular, bullying behaviour by either the licensee or the regulato
ry staff is curtailed.

Education was mentioned in two waysd one, the development of
common understanding between the licensee and the regulator about
technical and organizational areas. This was stressed in one comment
on the importance of educationd that, The licensee and the regulator
can communicate better if they have a common understanding of cur-
rent practices and technologies. This is improved if both are involved
in international research and other forms of technology transfer. A
second theme in the discussion of education focused on whether it was
the role of the regulator to provide education to the licensee. Opinions
differed across agencies.

There were differences both within and across agencies with regard to
whether regulators should influence licensees proactively or actively
promote specific technologies or practices.
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Key tool for regulators

This is a very useful approach in the safety culture (SC) area. In my
experience this approach has allowed us to gain practical knowledge
and experience in SC models and assessment techniques, along with
the possibility of achieving a common understanding with the licen-
sees.

Always useful to work at developing a shared understanding and to
develop the knowledge of both organizations.

It is very useful in achieving a proactive regulation. Pro-activity shall
be used in order to prevent that foreseeable challenges in safety gen-
erates a risk. Influencing is always better than formal enforcement.

Providing information

This approach is mostly used to provide information and explanation
to the public through consultation of regulatory documents and public
hearings. Sometimes the licensees will ask questions for clarification
of the exact meaning of certain requirements.

The regulator can use this method to ensure that licensees are in-
formed of problems that are identified by other licensees or through
international experience.

I don’t believe it is the regulator’s purpose to provide information or
training opportunities but may help facilitate these.

Requires a great deal of experience

The approach requires great experience and specialized knowledge of
the regulator. The regulator could know the difference in the mainte-
nance practices across licensees, the international standards and the
experiences of other plants.

Depends upon licensee acceptance

The regulator suggestions for different approaches and some infor-
mation are normally well accepted by the licensee.

The approach has been useful but is inadequate where senior site
leaders are dismissive and recalcitrant and regulatory “teeth” are

needed.

Reported levels of usefulness varied across areas of supervision (see
Appendix 5, Table 7). Half or more of the respondents in the areas of
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management systems, safety culture, plant life extension, power up
rates, and major plant modification reported this approach as very use-
ful. In the area of management systems, about half of the respondents
(4 of 7) reported that this approach was very useful; the rest of those
reporting in this area (3 of 7) reported that it was not useful.

7.7.2. Use, emphasis, and change in use of education/influence
approach

An education/influence approach was reported as used by over 75% of
respondents across all areas of supervision (see Table 7.7). The educa-
tion/influence approach was reported as having some emphasis by
about 43% of respondents and a heavy emphasis by about 34% of re-
spondents. The most respondents reported that there was no change in
the use of the use of the education/influence approach (42%). About
35% of respondents reported an increase in the use of this approach in
their area. About 6% reported a decrease in use.

Half or more of the respondents in the areas of management systems,
safety culture, and construction reported that this approach was heavi-
ly emphasized (see Appendix 5, Table 7). In the area of management
systems, about half of the respondents (4 of 7) reported that this ap-
proach was heavily emphasized; the rest of those reporting in this area
(3 of 7) reported that it was not used. Increased use of this approach
was reported by half or more of the respondents in safety culture and
construction.

7.8. Responses to “Additional comments” and
“Should other approaches to regulatory super-
vision be added?”

Respondents provided general comments on the study and on the use
of approaches as well as comments on whether additional approaches
should be added. Some general comments about approaches were used
throughout the report. In addition there were comments regarding oth-
er elements that should be included in the discussiond such as proac-
tive and reactive approaches. A number of respondents noted that the
list was quite complete; others had specific suggestions for additional
approaches. Some of the suggestions for additional approaches in-
cluded.

Goal setting: |1 would appreciate some development of the so called
goal setting regulation, from my point of view it can be seen as a
blend of outcome and performance oriented approach, and perhaps
more suitable for the case. Goal setting (fixed by regulation) requires
from the utilities to set standards and procedures to fulfil the expected
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outcome, that is, to demonstrate how these are achieved. The imple-
mentation of a goal setting regulation is inextricable of a self-
assessment process.

Cost/benefit: I think in some cases cost benefit regulation could be
useful, but mainly in order to prioritize necessities.

Communication: Public consultation/hearing
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8. Summary and concluding remarks

8.1. Summary

This report presents the findings from a 2011/12 study sponsored by
the Swedish Radiation Safety Authority (SSM). The purpose of the
study was to better understand the use, benefits and difficulties of dif-
ferent regulatory approaches for regulatory supervision of commercial
nuclear power safety. The study used the results from and followed up
on a project sponsored by the Swedish Nuclear Power Inspectorate
(SKI, now part of SSM) that was completed in 2003/04 (SKI Report
2005:37). The study was intentionally exploratory in design and the
results should be considered as input for further work rather than de-
finitive outcomes. Specific goals were to survey experience of regula-
tory staff about the effectiveness and consequences of different ap-
proaches to regulatory supervision and about the usefulness, use, and
changes in approaches used for regulatory supervision in eight areas
of regulatory oversightd management systems, maintenance, opera-
tions, safety culture, plant life extension, major plant modifications,
power up rates, and construction.

Seven approaches to regulation were evaluated by the participants in
the 2011/12 study.

Prescriptive
Facility-based
Outcome-based
Risk-informed or hazard
Process

Self-assessment
Influence/education

A written questionnaire was used to survey experts from agencies reg-
ulating nuclear power in five countries: Sweden, Spain, the United
States, Canada, and the United Kingdom. Fifty-four questionnaires
were returned between February and July of 2012. Follow-up meet-
ings were held at each agency to discuss the initial results of the sur-
vey in October and November, 2012.

The study was not intended to find one fibesto approach or set of ap-
proaches for regulation nor to produce proof of the efficacy of any one
approach or set of approaches. It was intended to encourage dialogue
about regulatory approaches and to systematically collect information
about how different regulatory approaches are used in order to build a
better understanding of the impacts of using various approaches, im-
prove the tools available to regulators and to improve communication
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about these tools within and across agencies. The report summarizes
responses and identifies themes across the reported experiences of
experts that may provide insights to regulatory agencies with regard to
supervisory practices.

Key findings

Regulatory supervision is an iterative and dynamic process that uses
combinations of approaches as tools to address the complexity of
regulatory supervision. The experts surveyed by the questionnaire
and included in discussions at meetings stressed that regulatory super-
vision is a dynamic process and that the approaches being examined in
this survey were important and essential toolsd used iteratively and in
combination to address the complexity of regulatory supervision.
These approaches were presented as complementaryd not compet-
ingd ways of managing regulatory practice.

All of the approaches were used and considered useful. All of the
approaches were used and considered useful by the majority of re-
spondents and, overall, respondents reported that in their experience
there had been an increase in the use of these approaches in regulatory
practiced suggesting that the use of these approaches has become
more established over time. Although there was variation in the level
of use and reported usefulness of specific approaches across areas of
regulation, there was some use and reported usefulness for each ap-
proach within each of the eight areas of supervision.

The effectiveness and efficiency of any approach was tied to how
appropriate it was to the specific characteristics of the case. The ap-
proaches used and overall outcome of the regulatory supervision de-
pended on the characteristics of the cased including the experience of
the licensee and the regulator, the safety significance of the issue, the
level of trust in the licensee/regulator relationship, and the competence
of the licensee and the regulator. Comments by respondents suggested
that all approaches require expertise and resources and that the level
depends on the specific case. One implication of the discussions on
resources was that choosing the wrong approach for the circumstances
of the case increased resource requirements.

Many of the findings from the 2003/04 study were supported by the
findings in the 2011/12 study. Most findings from the earlier studyd
including the benefits and difficulties associated with specific ap-
proaches, the use of approaches in regulatory supervision, and some of
the consequences and issues regarding the use of different approach-
esd were supported by the 2011/12 study.
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The benefits and difficulties of the approaches reported by respond-
ents in the 2011/12 study were similar to those reported by respond-
ents in the 2003/04 study, these included

= Prescriptive approaches have the advantage of being clear and the
disadvantage of being inflexible. They are sometimes used to exert
regulatory authority.

= Facility approaches allow regulators to address unique issues and
characteristics of plants but, in most cases, regulators prefer to use
overarching requirements across licensees.

= Qutcome approaches encourage licensees to improve plant per-
formance and place the responsibility for safety with the licensee.
Outcome measures, however, are often difficult to identify.

» Risk/hazard approaches focus regulatory attention and were seen
as improving safety performance. Methods for risk and hazard
analysis have limitations that are sometimes overlooked and can
result in some areas receiving little or no attention.

= Process approaches are critical for identifying key elements for
safety management. A difficulty with process approaches is the
complexity of defining and evaluating processes.

= Self-assessment approaches were seen as promoting continuous
improvement by licensees but should not be a stand-alone ap-
proach, should be monitored by the regulator, and may not have
credibility with the public.

= Education/influence is useful in introducing new programs and
communicating with the licensee and the public. Difficulties in-
clude that it can require a great deal of regulator experience and it
depends upon licensee acceptance.

Respondents in both studies noted that approaches were used in com-
bination to achieve regulatory goals and that a prescriptive approach
was used for action and resolution. Suggestions of conflict and tension
regarding the use of some approaches from the 2003/04 study were
not evident in the 2011/12 study. Eight specific questions regarding
the consequences of regulatory approaches derived from the 2003/04
study were included in the 2011/12 studyd locus of primary responsi-
bility for safety, clarity of requirements, resolution of safety issues,
expertise required, resources used, flexibility, public credibility, and
safety culture. In general, comments suggested that these consequenc-
es were more related to the characteristics of the cased especially the
experience of the licensee and the regulator and the relationship be-
tween the licensee and the regulatord than to the approach or combi-
nation of approaches used.

Circumstances affect the outcomes of regulatory supervision. A

number of circumstances were noted in comments by respondents to
the questionnaire and in the discussions at agencies. These included
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experience, characteristics of the industry, the use of contractors, co-
operation and agreement between the regulator and the licensee, char-
acteristics of the case and the performance level of licensees and regu-
lators. The circumstances that were most often mentioned as having a
significant impact were experience in addition to cooperation and
agreement between the licensee and the regulator.

The importance of experience and lessons learned was emphasized
throughout the comments by respondentsd both in reference to the
choice of approach used to address a particular issue and the effective
implementation of approaches in regulatory practice. Experience was
the characteristic most often mentioned as a circumstance that would
have affected the outcome of the case. The importance of experience
of licensees, contractors, and regulators was noted.

The level of cooperation and agreement between the licensee and the
regulator was mentioned as influencing the approach selected to ad-
dress a regulatory concern and as having a strong impact on the re-
sources used.

Three issues with a significant impact on the effectiveness of regulato-
ry practice--regardless of the approach used--emerged during the dis-
cussions at regulatory agencies

= the importance of the appropriate level of regulatory authority and
the imposition of mandatory requirements

= the importance of providing clear regulatory expectations regard-
less of the approach used

= the type of communication or interaction engaged in by the regula-
tory agency--information, education, influence, or promotion

These issues merit additional review and discussion.

8.2. Concluding Remarks

The purpose of this study was to gain a more systematic understand-
ing of experience with different regulatory approaches and practicesd
their selection, their use, and their outcomesd so that regulators can
better use them as tools to ensure safety. The studies were intended to
encourage dialogue about regulatory approaches and to systematically
collect information about how different regulatory approaches are
used. The anticipated value of these studies was that they would allow
regulators to be more intentional and informed in their choice of ap-
proaches, improve communication across regulatory agencies and
between regulators and licensees about approaches to regulatory su-
pervision, and to provide case-based information on the usefulness,
use and change in some regulatory approaches.
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Two implications of this studyd based on the overall usefulness of
these approaches across all areas of supervision and the emphasis on
the need to use these approaches iteratively and in combination to ad-
dress different circumstances and elements of regulatory supervi-
siond are 1) that regulatory agencies should be flexible in policies
regarding the approaches and 2) that all approachesd including their
benefits and difficultiesd should be familiar to regulatory staff in all
areas.

The importance of regulating safety makes it surprising that more has
not been done to evaluate and codify how regulators work. The best
regulatory practice is not icommon sense0. Regulation requires ad-
dressing complex issues that involve dynamic systems of technology,
organizations, and people. The results of this study suggest that there
Is a great deal of experience with using these approaches and other
tools in addressing the challenges of regulatory practice. The com-
ments and discussions reflected a wealth of lessons learned and
thoughtful reflection by participating experts on how the practice of
the regulatory agency influences safety in nuclear power operations. A
continued dialogue about the practice of regulation to assure safety is
important.
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§ SSM Survey on regulatory approaches

Appendix 1

Questionnaire: Current practices in the regulation of nuclear power
plants in management systems

This questionnaire asks about the approaches used in regulatory oversight of management systems
for operations. You have been selected by your agency based on your expertise in this area. Your
answers should reflect your personal experiences and opinions and will not necessarily represent
either your agency or your colleagues.

The questionnaire asks for an assessment of the approach or combination of approaches used in the
functional area. A list of approaches with definitions and examples is attached as the last page of
this document. Please review the definitions and examples before beginning the questionnaire, and
refer to the list as needed as you complete the questionnaire. It may be useful to print out the list for
reference. In filling out the questionnaire it is important that you use the list and definitions of
approaches provided.

The survey is organized in three parts,

e Part I asks that you give two brief examples—one example of a successful regulatory
intervention and one of a less successful regulatory intervention and to answer questions
regarding each of these examples.

e Part Il requests more general information about the usual approaches your agency uses to
address management systems.

e Part 11 requests your opinion regarding the overall definition and usefulness of the
approaches used in this study with regard to the regulation f management systems

Most questions ask for either a written response (for example, a description of a case) or a request for a set
response category for the question (for example “1” for low; “3” for medium; “5” for high) with the
opportunity to provide comments about the question or the answers. Examples and comments will be used in
the analysis and may be paraphrased in the report. The report will not contain any identifiers or attributions to
individuals, agencies or countries other than acknowledging the participation of the agency. Findings from
this study will be presented as the opinions of experts and not as the position of any particular agency.

Your background

Name:

Current Position:

Other positions held in the past 10 years:

Number of years working in th nuclear power area (either in regulation or industry):

Number of years working as a regulator (in any area of regulation):

Number of years working as a nuclear power regulator:
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Part I: Example of a successful case

SSM Survey on regulatory approaches

Please provide a brief description of an example of a regulatory action regarding management
systems that had a positive outcome. The example is primarily for your reference in
responding to the questions below, however, details are appreciated.

Is this example based on (check all that apply)
Personal experience

Knowledge of the case based on reports, training, discussions
with colleagues, etc.

1. Please note the approaches that were used and the emphasis for each approach from low (1)
to high (5). Multiple approaches may have the same level of emphasis—for example several
approaches may have a “high” emphasis for a particular example. If an approach was not
used mark itasa (0)

Not used Low emphasis Some emphasis High emphasis
0 1 2 3 4 5

Prescriptive [ 0 0 O O O
Facility ] O O O ] ]
Outcome ] [ [ [ ] ]
Risk/Hazard [ [ [ [ (] (]
Process [] L] L] L] (] L]
Self-

Assessment [ 0 [l O O O
Education/

Influence O 0 O O O O

2. Inyour opinion, in what ways was the approach or combinations of approaches used in this
example effective? Please explain

3. In this example, what were the advantages of the approach or combination of approaches
used?
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§ SSM Survey on regulatory approaches

4. Inthis example, were there any deficiencies or drawbacks to using this approach?

5. Would the approach be more or less effective under differe t circumstances (for example,
based on the experience level of the regulator or licensee, the performance level of the
licensee, in response to a major event, etc.). Please explain

6. Inthis example, did the approach place the primary responsibility for safety on the licensee or
on the regulator? (Mark 1 if the regulator took almost all of the responsibility for safety in
this example, 2 if the regulator to more responsibility than the licensee, 3 if the responsibility
for safety was about equal, 4 if the licensee took more responsibility for safety than the
regulator, and 5 if the licensee had almost all of the responsibility for safety)

Regulator is responsible Equal responsibility Licensee is responsible
1 2 3 4 5
O U O U O

Comments (if any):

7. Inthis example, how clea were the requirements and expectations to the licensee?

Not very clear Somewhat clear Very clear
1 2 3 4 5
O O O O ]

8. Inthis example, were important safety issues identified and addressed?

None addressed Some addressed All addressed
1 2 3 4 5
] O ] O ]

Please comment on why in this case important safety issues were or were not identified
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SSM Survey on regulatory approaches

9. In this example, in order to meet regulatory requirements, what level of expertise in
management systems (other than knowing the regulation) was required by the licensee?

Very little Some A great deal
1 2 3 4 5
O O O O [

Comments(if any)

10. In this example, what level of expertise in management systems (other than knowing the
regulation) was required by the regulator?

Very little Some A great deal
1 2 3 4 5
[ O O O [

Comments (if any)

11. In this example, what level of resources was required of the licensee?

Very little Some A great deal
1 2 3 4 5
[ o O O 0

Comments (if any)

12. In this example, what level of resources was required of the regulator?

Very little Some A great deal
1 2 3 4 5
OJ o 0O O O

Comments (if any)
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§ SSM Survey on regulatory approaches

Part Ib: Example of less successful case

Please provide a brief description of an example of a regulatory action regarding management
systems that had a less successful outcome. The example is primarily for your reference in
responding to the questions below, however, details are appreciated.

Is this example based on (check all that apply)
O Personal experience

O Knowledge of the action based on rep rts, training, discussions
with colleagues, etc.

13. Please note the approaches that were used and the emphasis for each approach from high (5)
to low (1). Multiple (or all) approaches may have a “high” emphasis. |f gn approach was

not used markitasa (0)

Not used Low emphasis Some emphasis High emphasis
0 1 2 3 4 5

Prescriptive [ O O ] O ]
Facility O 0 0 O O O
Outcome O O O O O O
Risk/Hazard [ O O O O O
Process 0 U O O | O
Self-

Assessment [l O O O O O
Education/

Influence 0 0 O Il O a

14. In your opinion, in what ways was the approach or combinations of approaches used in this
example less than effective? Please explain

15. In this example, were there any advantages of the approach or combination of approaches
used?

SSM 2013:29



§ SSM Survey on regulatory approaches

16. In this example, what were the deficiencies or drawbacks to using this approach?

17. Would the approach be more or less effective under differe t circumstances (for example,
based on the experience level of the regulator or licensee, the performance level of the
licensee, or other difference). Please explain

18. In this example, did the approach place the primary responsibility for safety on the licensee or
on the regulator? (Mark 1 if the regulator took almost all of the responsibility for safety in
this example, 2 if the regulator to more responsibility than the licensee, 3 if the responsibility
for safety was about equal, 4 if the licensee took more responsibility for safety than the
regulator, and 5 if the licensee had almost all of the responsibility for safety)

Regulator is responsible Equal responsibility Licensee is responsible
1 2 3 4 5
O O O O O

Comments (if any)

19. In this example, how clea were the requirements and expectations to the licensee?

Not very clear Somewhat clear Very clear
1 2 3 4 5
O O O O ]

20. In this example, were important safety issues identified and addressed?

None addressed Some addressed All addressed
1 2 3 4 5
O O O O O

Please comment on why in this case important safety issues were or were not identified
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21. In this example, in order to meet regulatory requirements, what level of expertise in
management systems (other than knowing the regulation) was required by the licensee?

Very little Some A great deal
1 2 3 4 5
[ o O O [

Comments (if any)

22. In this example, what level of expertise in management systems (other than knowing the
regulation) was required by the regulator?

Very little Some A great deal
1 2 3 4 5
O o 0O O O

Comments (if any)

23. In this example, what level of resources was required of the licensee?

Very little Some A great deal
1 2 3 4 5
OJ o O O [

Comments (if any)

24. In this example, what level of resources was required of the regulator?

Very little Some A great deal
1 2 3 4 5
O U 0 [l (]

Comments (if any)
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Part Il General questions on the usual regulatory approach or combination of approaches in
management systems for opera ing power plants

SSM Survey on regulatory approaches

25. What is the usual approach or combination of approaches that is used in the area of
ma agement systems?

Not used Low emphasis Some emphasis High emphasis
0 1 2 3 4 5

Prescriptive [ [ 0 O O O
Facility O O O O O O
Outcome [ ] (] L] (] (]
Risk/Hazard [ (] (] [ (] (]
Process [] (] (] [ (] (]
Self-

Assessment [ ] O O O O
Education/

Influence O O O O O O

26. Please note any changes in your experience in the approaches used by your agency for
management systems from decreased (1 or 2) stayed the same (3) or increased (4 or 5). If
there have been multiple changes in your experience, report on the most recent change. If an
approach was not used in the usual approach or combination of approaches mark it as a

()
Never used Decreased Stayed the same Increased
0 1 2 3 4 5

Prescriptive [ U L] L] ] O]
Facility O O O O ] O
Outcome [ L] L] L] ] [l
Risk/Hazard [] (] (] ] ] (]
Process (] (] (] ] ] (]
Self-
Assessment [] 0 O O O d
Education/
Influence O 0 O O O a
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SSM Survey on regulatory approaches

27. What was the basis for the change(s) (if any) in approach or combination of approaches with
regard to management systems?

28. How much flexibility does this usual approach or combinat on of approaches give the
licensee to address management systems?

None Very little Some A great deal
0 1 2 3 4 5
O O O O [ A

Comments(if any)

29. Does this approach affect public credibility regarding the safety of the licensee facility?

Decreases credibility No change Increases Credibility
1 2 3 4 5
O U L] L] O

Why or why not?

30. Does this approach affect public credibility of the regulator?

Decreases credibility No change Increases Credibility
1 2 3 4 5
O U ] O ]
Why or why not?
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SSM Survey on regulatory approaches

31. What, if any, do you think is the effect of the approach or combination of approaches used for
management systems on the safety culture of the licensee?

Reduces the safety culture No change in Improves safety culture
safety culture
1 2 3 4 5
O O O O [

Comments(if any):

32. What, if any, do you think is the effect of the usual approach or combination of approaches
for management systems on the safety culture of the regulator?

Reduces the safety culture No change in Increases safety culture
safety culture
1 2 3 4 5
O U O O ]

Comments(if any):
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§ SSM Survey on regulatory approaches

Part I11: Accuracy and usefulness of approaches in describing regulatory oversight of
management systems for opera ing power plants. Please provide any comments or suggestions
you may have regarding the definitions of each of the approaches to regulatory oversight below

33. Prescriptive

Definition
Very clear Somewhat clear Not at all clear
1 2 3 4 5
[ [ [ 0 L]
Usefulness of this approach for regulation of management systems
Very useful Often useful Som  etimes useful Seld  omuseful  Never useful
1 2 3 4 5
[ L] L] L] 0
Comments and/or suggestions for improvement:
34. Facility
Definition
Very clear Somewhat clear Not at all clear
1 2 3 4 5
O ] ] O ]
Usefulness of this approach for regulation of management systems
Very useful Often useful Som  etimes useful Seld  omuseful  Never useful
1 2 3 4 5
(] [] [] L] U]
Comments and/or suggestions for improvement:
35. Outcome
Definition
Very clear Somewhat clear Not at all clear
1 2 3 4 5
[ (] (] [ (]
Usefulness of this approach for regulation of management systems
Very useful Often useful Som  etimes useful Seld  omuseful  Never useful
1 2 3 4 5
] ] ] ] O
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Comments and/or suggestions for improvement:

SSM Survey on regulatory approaches

36. Risk/Hazard

Definition
Very clear Somewhat clear Not at all clear
1 2 3 4 5
O O O O O
Usefulness of this approach for regulation of management systems
Very useful Often useful Som  etimes useful Seld  omuseful  Never useful
1 2 3 4 5
O O O O O

Comments and/or suggestions for improvement:

37. Process
Definition
Very clear Somewhat clear Not at all clear
1 2 3 4 5
[] [] L] L] [
Usefulness of this approach for regulation of management systems
Very useful Often useful Som  etimes useful Seld  omuseful ~ Never useful
1 2 3 4 5
(] ] ] ] O

Comments and/or suggestions for improvement:

38. Self-Assessment

Definition
Very clear Somewhat clear Not at all clear
1 2 3 4 5
O ] ] O ]

Usefulness of this approach for regulation of major plant modifications

Very useful Often useful Som  etimes useful Seld  omuseful  Never useful
1 2 3 4 5
] ] ] ] O
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SSM Survey on regulatory approaches

Comments and/or suggestions for improvement:

39. Influence or education based

Definition
Very clear Somewhat clear Not at all clear
1 2 3 4 5
OJ O O O [
Usefulness of this approach for regulation of major plant modifications
Very useful Often useful Som  etimes useful Seld  omuseful  Never useful
1 2 3 4 5
O O O O O

Comments and/or suggestions for improvement:

40. Are there other approaches to regulatory oversight that should be added to this list?

41. Do you have any other comments or questions?

Thank you for your contribution!

When you have completed the questionnaire, please save it and send it to the coordinator for this
project at your agency.
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§ SSM Survey on regulatory approaches

REGULATORY APPROACHES AND DEFINITIONS
Note: these approaches are not defined as mutually exclusive.
Approach  Description

Prescriptive
A prescriptive approach establishes specific requirements for conducting activitie including
technical solutions. Example: In the area of competency, requirements for specific
educational degrees or experience for a position would be prescriptive.

Facility
A facility-based approach determines the safety requirements for each licensee through
individual assessment of its design and operatio , considering the unique history of each
facility. Example: Requirements for different positions based on the characteristics of the
facility would be a facility based approach.

Outcome
An outcome approach establishes specific performance goals or outcomes for licensees to
attain but does not specify how they shall be attained. Licensees determine how they will
conduct their work activities. Example: In the area of competency, performance on a
simulator would be outcome based.

Risk Informed or Hazard

A determination of the risk or hazard associated with an area is used to evaluate the

appropriate level of regulatory attention.

e Avrrisk-informed approach uses a specific methodology including probability and potential
for harm to identify areas of greatest risk. These areas receive priority for regulatory
attention.

e A hazard approach us s specific criteria for the identification of areas of greatest potential
for harm and these areas receive priority for regulatory attention.

Process

A process approach identifies specific key processes that lead to safe performance and

requires licensees to establish and implement these process s effectively. Example: in the

area of competency, a requirement that licensees use a systematic approach to training to
determine requirements would be process based.
Self-assessment

Licensees develop and implement self-assessment program  including the identification of

both good practices and problem areas needing improveme t, internal reviews and follow up.

The regulator evaluates the licensee self-assessment program, reviews the results of the

licensee assessments, and selectively inspects the licensees’ follow up on self-assessment

results. Example: in the area of competency, a requirement that licensees do an evaluation of
how effective and complete their training program is would be an example of self-assessment.

Influence or Education Based
Influence and Education: The regulator provides information and training opportunities for
the industry—including workshops, feedback, research results, and other information—in
order to improve industry performance. Example: in the area of competency, the regulator
sponsoring a seminar on training for licensees or presenting at a regulatory information
conference regarding training activities would be education or influence based.
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Appendix 2: Comparison of Definitions
from 2003/4 Study and 2012/13 Study

Approach/ 2003/4 Definition 2011/12 Definition

Strategy

Prescriptive Establishes very detailed requirements for Establishes specific requirements for conduct-
technical solutions and conducting specific | ing activities including technical solutions
activities. Safety is assured because the reg-
ulator has established that its requirements
provide for the safe conduct of these activi-
ties.

Case/ Determines the safety requirements for each | Determines the safety requirements for each

Facility licensee through individual assessment of its | licensee through individual assessment of its
operation, considering the unique history of | design and operation, considering the unique
each facility. The regulator does not estab- | history of each facility.
lish general, universal requirements that
apply equally to all licensees of a particular
type of facility.

Outcome Establishes specific goals or outcomes for Establishes specific performance goals or out-
licensees to attain but does not specify how | comes for licensees to attain but does not speci-
licensees attain these goals. Licensees are fy how they shall be attained. Licensees de-
free to determine how they will conduct termine how they will conduct their work activ-
their work activities to result in the ities.
achievement of the required safety goals.

Risk/ Hazard | Identifies areas and systems of significant Determines the risk/hazard associated with an

Informed potential risk--looking at risk as the combi- | area to evaluate the appropriate level of regula-
nation of the consequences of a potential tory attention. A risk-informed approach uses
accident (e.g., would it be catastrophic) and | a specific methodology including probability
the probability of an accident happening. A | and potential for harm to identify areas of
specific methodology and specific criteria greatest risk. These areas receive priority for
are established for the identification of are- | regulatory attention. A hazard approach uses
as of greatest risk and these areas therefore | specific criteria for the identification of areas of
receive priority for regulatory attention. greatest potential for harm and these areas

receive priority for regulatory attention.

Process/ Identifies specific key processes/systems Identifies specific key processes that lead to

System that lead to safe performance; requires li- safe performance and requires licensees to es-
censees to establish and implement these tablish and implement these processes effec-
processes/systems effectively. (Examples: a tively.
way of identifying, recruiting, training and
retaining competent staff and ways to de-
velop, assess and implement changes in
facilities, policies, and procedures; a quality
system and the overall system of opera-
tions.)

Self Identifies both good practices and problem | Identifies of both good practices and problem

Assessment areas needing improvement. The regulator areas needing improvement, internal reviews &
evaluates the licensee self-assessment pro- follow up. The regulator evaluates the licensee
gram, reviews the results of the licensee self-assessment program, reviews the results of
assessments, and selectively inspects the the licensee assessments, & selectively inspects
licensees’ follow up on self-assessment re- the licensees’ follow up on self-assessment re-
sults. sults.

Influence/ Provides information and training opportuni-

Education ties for the industry—including workshops,

feedback, research results, and other infor-
mation—in order to improve industry perfor-
mance.
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Appendix 3: Instructions and Introductory
Materials for Participants

Guide to the Swedish Radiation Safety Authority (SSM) Study on
Regulatory Approaches

This survey is sponsored by the Swedish Radiation Safety Authority
(SSM). It uses the results from and follows up on a project sponsored
by the Swedish Nuclear Power Inspectorate (SKI) that was completed
in 2004 (in 2008 SKI1 became part of SSM, a larger organization for
safety). Since the previous study was completed there have been ma-
jor changes in the nuclear industry worldwide. Long term operations
(LTO), beyond the initial licenses, are planned in many countries. As
a result of these plans more attention will need to be given to man-
agement of plant aging. Some countries are modernizing or refurbish
ing plants to allow longer operating times. New reactors are being
built in several countries and licensing processes are underway. Tak-
en together, these conditions lead to significant new challenges for the
regulatory bodies. To better understand how regulators can address
these challenges; this study uses a questionnaire to obtain information
about regulatory approaches for eight functional areas of oversight’.

= Regulatory oversight of management systems at operating nuclear
power plants

= Regulatory oversight of operations at operating nuclear power
plants

= Regulatory oversight of maintenance activities at operating nucle-
ar power plants

= Regulatory oversight of safety culture at operating nuclear power
plants

= Regulatory inspection and assessment/oversight of major plant
modifications

= Regulatory inspection and assessment/oversight of power up-rates

= Regulatory inspection and assessment /oversight in connection
with decisions on Long Term Operation (LTO)/Plant Life Exten-
sion/License Renewal

2

1: Some functional areas, such as power up rates and oversight of new nuclear power plants,
may not be relevant for some agencies. In this case the agency is not expected to respond to
the questionnaire for that functional area.

2: For purposes of this study, a power up rate is defined as the process of increasing the maxi-
mum licensed power level at which a commercial nuclear power plant may operate. The power
up rate is generally categorized based on the magnitude of the power increase and the methods
used to achieve the increase.
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= Regulatory oversight of construction and commissioning of new
nuclear power plants as a basis to take the plant into operation (ex-
cluding the regulatory activities for issuing a construction licens-
ing/permit)

Agencies have been requested to provide two experts to respond in
each functional area. Experts may be asked to respond in more than
one area, depending on their expertise. The project will require about
one hour of preparation (reviewing this guide and for a general meet-
ing of all respondents) and about two hours to complete each ques-
tionnaire.

The results of the questionnaire will be made publicly available in an
SSM report. The information you provide will be presented as sum-
maries of expert opinions regarding approaches used in the regulation
of nuclear power plant safety. Agencies participating will be
acknowledged in the report but the findings will not be attributed to
specific agencies or individuals. A workshop on regulatory ap-
proaches, co-sponsored by SSM and NEA, is planned for spring of
2012. Results of this study will be presented at that time.

Background of study

In 2002 and 2003, experts from nuclear power regulators in Canada,
Finland, Spain, Sweden, the United Kingdom and the United States
were interviewed about their experiences with regulatory approaches.
A report on the findings from the interviews was prepared and repre-
sentatives from each country participating in the study met in a work-
shop to discuss the findings. The results of the study and this work-
shop are provided in SKI Report 2005:37°.

In the original study six regulatory approaches, developed by consult-
ing with nuclear regulators, were identified and defined®. The defini-
tions of the approaches have changed somewhat from the previous
study and an additional approach, “influence and education”, has
been added based on input from the respondents of the previous study
and discussion at the workshop. These approaches are discussed fur-
ther in the next section and a list of the approaches and definitions
used for this study appears at the end of this guide.

The earlier study focused on regulatory approaches in three function-
al areas of oversight: Plant design and modifications, quality systems,

3: An electronic copy of this report was provided to your agency, the report can also be obtained
online at http:// www.stralsakerhetsmyndigheten.se/Global/Publikationer/Rapporter/Sakerhet-
vid-karnkraftverken/2005/SKI-rapport-2005-37.pdf

4: The previous study used the term “strategies” rather than “approaches” based on feedback
from that study, this study uses the term “approaches” rather than “strategies”.
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and training and qualifications. All respondents reported that combi-
nations of regulatory approaches were used in oversight of these
functional areas; however, the combinations differed depending on
the functional area. For example, in the area of design and modifica-
tion over half the examples included the use of a combination of pre-
scriptive, risk based, and process based approaches. Other approach-
es were mentioned in less than a third of the examples in this area. In
the functional areas of quality systems and training and qualifications
over two thirds of the examples reported a process based approach
combined with other strategies.

Specific impacts of regulatory approaches that were reported by ex-
perts were used in developing the questions for the current study.
The impacts reported included:

= Whether the licensee or the regulator takes primary responsibility
for safety

= How clear requirements and expectations are to licensees

= The significance of safety issues identified

= Expertise needed by regulators and licensees

= Resources used by regulators and licensees

= Flexibility available to licensees

= Public credibility

About the Questionnaire

In each questionnaire we will be asking about your experiences with
the regulatory approach or combination of approaches used by your
agency for the oversight of one functional area. Based on input from
the previous study (discussed in the background section, above), we
are using seven regulatory approaches that are commonly used by
regulators of nuclear power facilities. The seven approaches are:

= Prescriptive

= Facility-based

= Qutcome-based

= Risk and/or Hazard informed
= Process-based

= Self-Assessment

= Influence/education-based

A list of these approaches with definitions and examples is attached
as the last page of the questionnaire and is also included at the end of
this guide. Respondents should review the definitions and examples
before beginning the questionnaire, and refer to the list as needed as
they complete the questionnaire. It may be useful to print out the list
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for reference. At the end of the questionnaire respondents have the
opportunity to comment on the clarity and usefulness of the approach-
es, however, respondents are requested to use the list and definitions
of approaches provided in responding to the questionnaire.

The focus of the study is regulatory oversight of operating nuclear
power plants. This includes the oversight of the entire organization
that is operating the plant—including the management and planning
organizations. References to the “regulation” of nuclear power plants
refer to all aspects of regulatory oversight—including communication,
inspection and enforcement of regulation, as well as written regulation
and policy.

Most questions ask for either a written response (for example, a de-
scription of a case or comments) or a request for a set response cate-
gory for the question (for example “1” for low; “3” for medium; “5”
for high). Examples and comments will be used in the analysis and
paraphrased examples may be included in the report. The report will
not identify individuals or attribute specific case examples or respons-
es to individuals, agencies or countries. However, other experts in the
functional area may recognize references to specific examples even
without identifiers.

Although respondents are encouraged to discuss the content of this
questionnaire with colleagues, your answers should reflect your per-
sonal experiences and opinions and will not necessarily represent ei-
ther your agency or your colleagues. Findings from this study will be
presented as the opinions of experts and not as the position of any par-
ticular individual or agency.

The survey requests some background information and then is orga-
nized in three parts, a description of the three parts is provided below.

PART I: Each questionnaire asks the respondent to identify two case
examples of regulatory oversight in their functional area—one case
example that resulted in a positive regulatory outcome and one case
example that was less successful. The descriptions of the cases only
need to be detailed enough for the respondent’s own reference—
although greater detail would be appreciated. The primary intent is
for the expert to respond to the questions regarding a specific case
rather than about the “general” approach to the functional area. The
survey then asks questions about each case example. [The box below
provides an example of a “case example” from the previous study.]
The questions regarding the case examples reflect our interest in the
approach or combination of approaches used and the respondent’s
assessment of the outcomes in the case example in terms of
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= Effectiveness

» Advantages

= Deficiencies or drawbacks

= Whether different circumstances (such as the age of the plant, the
experience level of the plant operator, financial pressures) would
have changed the effectiveness of the approach or approaches used
in the examples

= Whether the licensee or regulator takes primary responsibility for
safety

= How clear requirements and expectations are to licensees

= Significance of safety issues identified

= Expertise needed by regulators and licensees

= Resources used by regulators and licensees

Example of Case Example from SKI Report 2005:37 6.8:

Identification of potential generic problem from situation

at one plant
Example 21: In this example a plant was individually and inde-
pendently adding electrical demand on busses, which appeared
adequate when analyzed separately. It would only be a problem if
under abnormal conditions there was a need for emergency sys-
tems and full power, then the system couldn’t handle the full elec-
trical load. The plant had not recognized the problem. The agen-
cy used a combination of prescriptive, process and outcome based
strategies. ....Based on the plant’s experience, the regulator insti-
tuted an industry-wide inspection program of electrical sys-

PART Il Contains questions about the usual approach or combination

of approaches used in one functional area. These questions include:

= What is the typical approach or combination of approaches used
by your agency in the area

= Whether there have been changes in the prescribed and/or applied
oversight strategy for the area

= |f there have been changes, what were the reasons for these chang-
es?

= The effect of the approaches/strategy on the safety culture of the
regulator and of the licensee

= The effect of the approaches/strategy on the flexibility given to
licensees

= The effect of the approaches/strategy on public credibility

PART Il Questions regarding definitions and usefulness of regulatory
approaches: This section asks for your opinion regarding
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= Whether the definitions of the seven regulatory approaches are
clear, accurate and useful in describing the regulatory approaches
of your agency for the functional area

= Whether there are additional approaches you think should be in-
cluded

= Your thoughts about the general effectiveness of different regula-
tory approaches to address the functional area

= Any additional comments or questions regarding the study

SSM 2013:29



Appendix 4: Comparison of Usual, More Successful, and
Less Successful Cases across Approaches

Approach Never used Some emphasis Heavy Mean Std.
(0) (1,2,3) emphasis (4,5) Dev.
Per cent N Per cent N Per cent N

Prescriptive Usual 11.3 6 60.4 32 28.3 15 2.5 1.6
>Success 26.4 14 39.6 21 34.0 18 2.3 1.9

<Success 20.4 10 51.0 25 28.6 14 2.3 1.7

Facility Usual 26.4 14 49.1 26 245 13 2.1 1.8
>Success 35.8 19 415 22 22.6 12 1.8 1.7

<Success 43.8 21 31.3 15 25.0 12 1.9 2.0

Outcome Usual 13.2 7 39.6 21 47.2 25 3.0 1.7
>Success 22.6 12 24.5 13 52.8 28 2.2 1.9

<Success 29.2 14 39.6 19 31.3 15 2.4 1.9

Risk/ Usual 13.2 7 415 22 45.3 24 3.1 1.7
Hazard >Success 20.4 11 35.2 19 44.4 24 2.7 1.8
<Success 31.9 15 40.4 19 27.7 13 2.2 1.9

Process Usual 11.1 6 44.4 24 44.4 24 3.0 1.6
>Success 20.4 11 35.2 19 44.4 24 2.6 1.8

<Success 22.4 11 42.9 21 34.7 17 2.2 1.8

Self Usual 7.4 4 46.3 25 46.3 25 3.2 14
Assessment >Success 20.8 11 45.3 24 34.0 18 2.5 1.8
<Success 32.0 16 38.1 19 30.0 15 2.2 2.0

Education/ Usual 22.6 12 43.4 23 34 18 2.4 1.9
Influence >Success 28.3 15 32.1 17 39.6 21 2.5 2.0
<Success 39.6 19 33.3 16 27.1 13 1.8 2.0
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Appendix 5: Approach by Area Tables

Table 1: Prescriptive Approach by Area: Usefulness, Use and Emphasis, Change in Use

Management Maintenance Operations Safety Culture Plant Life Ex- Major Plant Power Up Rates | Construction
Systems tension Modifications
Usefulness
% N % N % N % N % N % N % N % N
Not Useful (4,5) 29% 2 25% 2 25% 2 50% 5 20% 1 0% 0 0% 0 33% 1
Somewhat Useful (3) 29% 2 25% 2 25% 2 30% 3 0% 0 25% 2 20% 1 0% 0
Very Useful(1,2) 43% 3 50% 4 50% 4 20% 2 80% 4 75% 6 80% 4 67% 2
Use and Emphasis
% N % N % N % N % N % N % N % N
Never Used (0) 14% 1 13% 1 0% 0 30% 3 0% 0 0% 0 20% 1 0% 0
Some Emphasis 57% 4 63% 5 71% 5 70% 7 60% 3 63% 5 20% 1 67% 2
(1,2,3)
Heavy Emphasis (4,5) 29% 2 25% 2 29% 2 0% 0 40% 2 38% 3 60% 3 33% 1
Change in Use

% N % N % N % N % N % N % N % N
Not Used (0) 14% 1 13% 1 0% 0 30% 3 0% 0 0% 0 20% 1 0% 0
Decrease in Use (1,2) 0% 0 13% 1 14% 1 10% 1 0% 0 13% 1 20% 1 33% 1
No Change in Use (3) 57% 4 50% 4 43% 3 40% 4 20% 1 38% 3 40% 2 67% 2
Increase in Use (4,5) 29% 2 25% 2 43% 3 20% 2 80% 4 50% 4 20% 1 0% 0

* Percentages have been rounded to nearest whole humber
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Table 2: Facility Approach by Area: Usefulness, Use and Emphasis, Change in Use

Management Maintenance Operations Safety Culture Plant Life Ex- Major Plant Power Up Rates | Construction
Systems tension Modification
Usefulness

% N % N % N % N % N % N % N % N
Not Useful (4,5) 57% 4 13% 1 38% 3 20% 2 20% 1 0% 0 60% 3 0% 0
Somewhat Useful 14% 1 5% 6 63% 5 50% 5 20% 1 13% 1 0% 0 67% 2
@)
Very Useful(1,2) 29% 2 13% 1 0% 0 30% 3 60% 3 88% 7 40% 2 33% 1

Use and Emphasis

% N % N % N % N % N % N % N % N
Never Used (0) 57% 4 13% 1 43% 3 40% 4 0% 0 0% 0 40% 2 0% 0
Some Emphasis 29% 2 75% 6 14% 1 60% 6 40% 2 63% 5 40% 2 67% 2
(1,2,3)
Heavy Emphasis 14% 1 13% 1 43% 3 0% 0 60% 3 38% 3 20% 1 33% 1
(4.,5)

Change in Use

% N % N % N % N % N % N % N % N
Not Used (0) 43% 3 13% 1 17% 1 30% 3 0% 0 0% 0 40% 2 0% 0
Decrease in Use 29% 2 13% 1 17% 1 10% 1 0% 0 0% 0 0% 0 0% 0
1.2
No Change in Use 29% 2 63% 5 67% 4 50% 5 60% 3 88% 7 60% 3 100% 3
3)
Increase in Use 0% 0] 13% 1 0% 0 10% 1 40% 2 13% 1 0% 0 0% 0
(4.5)

* Percentages have been rounded to nearest whole number
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Table 3: Outcome Approach by Area: Usefulness, Use and Emphasis, Change in Use

Management Maintenance Operations Safety Culture Plant Life Ex- Major Plant Power Up Rates | Construction
Systems tension Modification
Usefulness

% N % N % N % N % N % N % N % N
Not Useful (4,5) 14% 1 25% 2 50% 4 20% 2 40% 2 0% 0 0% 0 0% 0
Somewhat Useful 29% 2 13% 1 13% 1 30% 3 20% 1 0% 0 20% 1 67% 2
(©)
Very Useful(1,2) 57% 4 63% 5 38% 3 50% 5 40% 2 100% 8 80% 4 33% 1

Use and Emphasis

% N % N % N % N % N % N % N % N
Never Used (0) 29% 2 13% 1 29% 2 10% 1 20% 1 0% 0 0% 0 0% 0
Some Emphasis 43% 3 13% 1 29% 2 60% 6 40% 2 38% 3 60% 3 33% 1
(1,2,3)
Heavy Emphasis 29% 2 75% 6 43% 3 30% 3 40% 2 63% 5 40% 2 67% 2
(4.,5)

Change in Use

% N % N % N % N % N % N % N % N
Not Used (0) 29% 2 13% 1 17% 1 10% 1 20% 1 0% 0 0% 0 0% 0
Decrease in Use 14% 1 0% 0 17% 1 10% 1 0% 0 0% 0 20% 1 0% 0
1.2
No Change in Use 29% 2 50% 4 33% 2 20% 2 60% 3 71% 5 40% 2 67% 2
(©)
Increase in Use 29% 2 38% 3 33% 2 60% 6 20% 1 29% 2 40% 2 33% 1
(4,5

* Percentages have been rounded to nearest whole number
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Table 4: Risk/Hazard Approach by Area: Usefulness, Use and Emphasis, Change in Use
Management Maintenance Operations Safety Culture Plant Life Ex- Major Plant Power Up Rates | Construction
Systems tension Modifications
Usefulness

% N % N % N % N % N % N % N % N
Not Useful (4,5) 43% 3 25% 2 0% 0 33% 3 20% 1 0% 0 20% 1 0% 0
Somewhat Useful 29% 2 13% 1 25% 2 33% 3 20% 1 25% 2 0% 0 0% 0
(©)
Very Useful(1,2) 29% 2 63% 5 75% 6 33% 3 60% 3 75% 6 80% 4 100% 3

Use and Emphasis

% N % N % N % N % N % N % N % N
Never Used (0) 43% 3 0% 0 0% 0 30% 3 0% 0 0% 0 20% 1 0% 0
Some Emphasis 43% 3 25% 2 29% 2 50% 5 40% 2 50% 4 80% 4 0% 0
(1,2,3)
Heavy Emphasis 14% 1 75% 6 71% 5 20% 2 60% 3 59% 4 0% 0 100% 3
(4.,5)

Change in Use

% N % N % N % N % N % N % N % N
Not Used (0) 43% 0% 0 0% 0 30% 3 0% 0 0% 0 20% 1 0% 0
Decrease in Use 14% 1 0% 0 0% 0 10% 1 0% 0 13% 1 20% 1 0% 0
1.2
No Change in Use 43% 3 38% 3 33% 2 50% 5 60% 3 25% 2 20% 1 50% 1
(©)
Increase in Use 0% 0 63% 5 67% 4 10% 1 40% 2 63% 5 40% 2 50% 1
(4,5

* Percentages have been rounded to nearest whole number
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Table 5: Process Approach by Area: Usefulness, Use and Emphasis, Change in Use

Management | Maintenance | Operations Safety Culture | Plant Life Major Plant Power Up Construction
Systems Extension Modification Rates
Usefulness

% N % N % N % N % N % N % N % N
Not Useful (4,5) 0% 0 38% 3 38% 3 0% 0 20% 1 25% 2 0% 0 0% 0
Somewhat Use- 0% 0 50% 4 13% 1 20% 2 40% 2 38% 3 80% 4 0% 0
ful (3)
Very Useful(1,2) | 100% 7 13% 1 50% 4 80% 8 40% 2 38% 3 20% 1 100% 3

Use and Emphasis

% N % N % N % N % N % N % N % N
Never Used (0) 14% 1 25% 2 13% 1 0% 0 20% 1 13% 1 0% 0 0% 0
Some Emphasis 29% 2 38% 3 25% 2 40% 4 40% 2 75% 6 100% 5 0% 0
(1,2,3)
Heavy Emphasis 57% 4 38% 3 63% 5 60% 6 40% 2 13% 1 0% 0 100% 3
(4.,5)

Change in Use

% N % N % N % N % N % N % N % N
Not Used (0) 0% 0 25% 2 17% 1 0% 0 20% 1 13% 1 0% 0 0% 0
Decrease in Use 0% 0 13% 1 0% 0 10% 1 0% 0 0% 0 0% 0 0% 0
1.2)
No Change in 100% 7 63% 5 17% 1 40% 4 60% 3 50% 4 20% 1 33% 1
Use (3)
Increase in Use 0% 0 0% 0 67% 4 50% 5 20% 1 38% 3 80% 4 67% 2
(4,5)

* Percentages have been rounded to nearest whole number
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Table 6: Self-Assessment Approach by Area: Usefulness, Use and Emphasis, Change in Use

Management Maintenance Operations Safety Culture Plant Life Ex- Major Plant Power Up Rates Construction
Systems tension Modification
Usefulness

% N % N % N % N % N % N % N % N

Not Useful (4,5) 14% 1 0% 0 25% 2 0% 0 0% 0 0% 0 0% 0 0% 0

Somewhat Useful 43% 3 50% 4 25% 2 10% 1 20% 1 38% 8 40% 2 0% 0

@)
Very Useful(1,2) 43% 3 50% 4 50% 4 90% 9 80% 4 63% 5 60% 3 100% 3
Use and Emphasis

% N % N % N % N % N % N % N % N

Never Used (0) 14% 1 13% 1 13% 1 0% 0 0% 0 13% 1 0% 0 0% 0

Some Emphasis 43% 3 38% 3 25% 2 50% 5 60% 3 63% 5 80% 4 0% 0
(1,2,3)

Heavy Emphasis 43% 3 50% 4 63% 5 50% 5 40% 2 25% 2 20% 1 100% 3
(4,5

Change in Use

% N % N % N % N % N % N % N % N

Not Used (0) 14% 1 13% 1 14% 1 0% 0 0% 0 13% 1 0% 0 0% 0

Decrease in Use 14% 1 0% 0 0% 0 10% 1 0% 0 0% 0 0% 0 0% 0
1.2)

No Change in Use 43% 3 25% 2 14% 1 20% 2 40% 2 75% 6 40% 2 33% 1

@)

Increase in Use 29% 2 63% 5 71% 5 70% 7 60% 3 13% 1 60% 3 67% 2

(4,5)

* Percentages have been rounded to nearest whole number
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Table 7: Education/Influence Approach by Area: Usefulness, Use and Emphasis, Change in Use

Management | Maintenance | Operations Safety Culture | Plant Life Major Plant Power Up Construction
Systems Extension Modification Rates
Usefulness

% N % N % N % % N % N % N % N

Not Useful (4,5) 43% 3 25% 2 25% 2 20% 2 0% 0 25% 2 0% 0 0% 0

Somewhat Useful 0% 0 63% 5 50% 4 20% 2 0% 0 25% 2 40% 2 67% 2

(©)
Very Useful(1,2) 57% 4 13% 1 25% 2 60% 6 100% 3 50% 4 60% 3 33% 1
Use and Emphasis

% N % N % N % N % N % N % N % N

Never Used (0) 43% 3 25% 2 29% 2 10% 1 20% 1 38% 8 0% 0 0% 0

Some Emphasis 0% 0 50% 4 57% 4 40% 4 60% 3 50% 4 80% 4 0% 0
(1,2,3)

Heavy Emphasis 57% 4 25% 2 14% 1 50% 5 20% 1 13% 1 20% 1 100% 3
(4.,5)

Change in Use

% N % N % N % N % N % N % N % N

Not Used (0) 29% 2 25% 2 0% 0 10% 1 20% 1 38% 3 0% 0 0% 0

Decrease in Use 14% 1 13% 1 17% 1 0% 0 0% 0 0% 0 0% 0 0% 0
1.2

No Change in Use 29% 2 38% 3 50% 3 40% 4 40% 2 50% 4 60% 3 33% 1

@)

Increase in Use 29% 2 25% 2 33% 2 50% 5 40% 2 13% 1 40% 2 67% 2

(4.5

* Percentages have been rounded to nearest whole number
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2013:29 The Swedish Radiation Safety Authority has a
comprehensive responsibility to ensure that
society is safe from the effects of radiation.
The Authority works to achieve radiation safety
inanumber of areas: nuclear power, medical
care as well as commercial products and
services. The Authority also works to achieve
protection from natural radiation and to
increase the level of radiation safety
internationally.

The Swedish Radiation Safety Authority works
proactively and preventively to protect people
and the environment from the harmful effects
of radiation, now andin the future. The Authority
issues regulations and supervises compliance,
while also supporting research, providing
training and information, and issuing advice.
Often, activities involving radiation require
licencesissued by the Authority. The Swedish
Radiation Safety Authority maintains emergency
preparedness around the clock with the aim of
limiting the aftermath of radiation accidents
and the unintentional spreading of radioactive
substances. The Authority participatesin
international co-operationinorder to promote
radiation safety and finances praojects aiming
toraise the level of radiation safetyin certain
Eastern European countries.

The Authority reports to the Ministry of the
Environment and has around 270 employees
with competenciesin the fields of engineering,
natural and behavioural sciences, law, economics
and communications. We have received quality,
environmental and working environment
certification.

Stralsadkerhetsmyndigheten
Swedish Radiation Safety Authority

SE-17116 Stockholm Tel: +46 8799 40 00 E-mail: registrator@ssm.se
Solna strandvag 96 Fax:+4687994010 Web: stralsakerhetsmyndigheten.se
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